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If your field of design covers R.F. Heating it

is highly probable that there is a place in your

specification for the Ediswan E.S. 833.

The ES.833 is a high mu triode particularly suitable
for use as an R.F. Power Amplifier, Oscillator or
Class B modulator.

The anode and grid connections are brought out at
the top and are taken through metal to glass seals
to heavy current terminals. As a result of this con-
struction the valve is exceptionally efficient at higher
iadio frequencies and may be operated under class
C' CW conditions at a maximum input of 2kW at

frequencies up to 30Mcs. At reduced input rating
it is possible to operate, the valve as high as 75Mcs.

RATING

Filament Voltage (volt)
Filament Current (amps)
Maximum Anode Voltage

(volts)
Maximum Anode Dissipation

(watts)
Amplification Factor
Maximum Operating
Frequency at full rating

Vf 10.0

If 10.0

Va (max) 3,000

Wa (max) 300
35

*30 Mcis

 At higher frequencies the maximum permissible
anode voltages and inputs must be reduced.

Radyne' Pre - Heating Equipment
incorporates the E.S. 833
This small dielectric oven will fully plasticise 6 ozs.
of plastic material in one minute. The output of
the equipment is approximately 600W. at a frequency
of approximately 37 m/cs.

INDUSTRIAL AND
TRANSMITTING VALVES
THE EDISON SWAN ELECTRIC CO. LTD.
155 CHARING CROSS ROAD, LONDON, W.C.2

Member of the A.E.L Group of Companies
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VALVES, TUBES E CIIICIT3E1E'S
13. OPERATION OF TYPE EL84 OUTPUT PENTODE

IN AUDIO AMPLIFIERS
Recent developments in the art of recording music on disc and tape, together with improvements in the quality of sound broadcasting
provided by V.H.F. transmissions such as the television service, are leading to increased demands for high fidelity in the amplifier
or receiver. To meet this requirement it is desirable to increase the available audio output power and hence decrease the distortion
present at a given output.
The new Mullard output pentode, type EL84, has been designed to satisfy these demands, a single valve providing an output power
of 5 to 6 watts. Its rated anode dissipation is 12 watts compared with earlier valves such as types EL41 and EL33 which were rated
at 9 watts. The EL84 is in the miniature all -glass range having a single -ended construction and a B9A (noval) base. Although the
total cathode current under typical conditions of operation is about 55mA, the heater rating is only 6.3V, 0.76A.
With the maximum anode dissipation rating of 12W and a mutual conductance of over 11 mA/V, a signal of very small amplitude is
sufficient for full drive; an output of 5 to 6 watts being obtained with a signal of less than 5V r.m.s. When adjusted for ,,peration with
an anode dissipation of 9 watts the performance of the EL84 is superior to that of the EL41. In addition this valve may be success-
fully employed in the output stage of medium power amplifiers, two valves in push-pull giving output powers of up to 17 watts. It
is particularly suitable for use in high-fidelity amplifiers rated to deliver outputs of the order of 10 watts.

CHOICE OF OPERATING CONDITIONS. The accompanying table includes operating conditions as a single valve
Class" A " amplifier. The first two columns give alternative conditions depending on the choice of anode load. The value of 5.21c12
is the conventional choice calculated from the quotient of anode voltage to anode current at the working point for 12 watts anode
dissipation. Under these conditions the third harmonic distortion at large signals represents a considerable proportion of the total
distortion. The ratio of third to second harmonics in'the total distortion may be reduced by choosing a lower value of anode load
such as the 4.5 kfl shown in the second column.
The remaining two columns in the table indicate the best methods of using the EL84 as a replacement for the EL41. In one case the
screen -grid voltage is reduced to 210 volts compared with 250 volts on the anode. This gives a smaller screen -grid current and a
slightly higher mutual conductance than the EL41 but the resulting output power is about the same for the two valves.
The other method of simulating the EL41 conditions consists of applying the same voltage (250V) to anode and screen -grid, and to
increase the negative grid -bias to -8.4V by changing the cathode bias resistor. With the higher screen -grid voltage the grid base is
increased. Under these conditions the efficiency may considerably exceed 50% before grid current commences to flow but the
distortion will then necessarily be fairly large. This method of operation results in the available peak power being extremely high

HEATER
Vh

in

6.3 V

0.76 A

VALVE
CHARACTERISTICS

Va

Vg2

DATA

250 V

250 V

CAPACITANCES la 48 mA

tout 6 ILI.LF ig2 5.5 mA

c;n II 1.1..1.F Vgi - 7.3 V

< 0.5 1-1.1.I.F
gm 11 3 mA/V

cgl-h < 0.25 µµF ra 38 k0

BASE B9A DIMENSIONS Max. seated height .. 71 mm. Max. overall length

LIMITING VALUES

Va 300 V

pa max. ... 12 W
Vg2 max.... 300 V

pa max. 2.0 W
Ik max.... 65 mA

Vh-k wax. ... 100 V

78 mm. Max. bulb diameter ... 22.2 mm.

TYPICAL

Va

Vg2
Ra

OPERATION AS SINGLE
CLASS 'A' AMPLIFIER

250 250 250
250 250 210

5.2 4.5 7.0

VALVE

250 V

250 V
7.0 ko

1.k 135 135 160 210 0
Vg1 -7.3. -7.3 -6.4 -8.4 V

I. 48 48 36 36 mA
1g2 5.5 5.5 3.9 4.1 mA
Vin(r.m.$) 4.3 4.4 3.4 3.5 V

6.0 6.0 4.3 4.2 W
Dtot 10 10 10 10 %
03 9.5 8.0 9.3 8.7 %
ID2 2.0 5.0 1.8 1.7 %

It Measured with fixed bias.  Operation under EL4I conditions.

TYPICAL OPERATION AS
PUSH-PULL OUTPUT STAGE

Va

Vg2

Ra..a

la (max. sig.)
1g2(o)
lg2 (max. sig.) -
Vin (g -g) (r.m.s.)

Dgo, ..

250 300 V
250 300 V
130 130 I

8.0 8.0 la
2 x31 2 x 36 mA
2x37.5 2 x 46 mA
2 x 3.5 2x 4 mA
2 x 7.5 2 x 11 mA

16 20 V
II 17 W
3 4

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

MULLARD LTD., Technical Publications Department, Century House, Shaftesbury Avenue, W.C.2
MVM 258
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Small -Settle Competitive titive Television 
IN spite of much airing of views in prolonged Par- 
liamentary debates, the Government's avowed inten- 
tions on the future of television may yet be subjec, 
to change. The agreed policy is set out in the latest 
White Paper,* but the Home Secretary made it plain 
in his closing speech in support of the document that, 
when the time comes to prepare legislation, the 
Government will still be willing to listen to new pro- 
posals, always provided they lead to something that 
will put an end to the B.B.C. monopoly. Thus there 
is some faint hope that broadcasting in general, and 
television in particular, may after all be rescued from 
the party -political arena into which it has now fallen. 

For this small ray of hope we must be thankful; 
there is little other cause for satisfaction in the 
Government's proposals. The policy laid down in 
the White Paper, with its complicated system of pro- 
gramme companies buying time from a public cor- 
poration owning and operating the new stations, is 

not likely to lead to the healthy growth and rapid 
development of television. The system is a com- 
promise that will not satisfy the advocates of full - 
blooded commercial competition; at the same time, it 
will fail to appease those who believe in public - 
service broadcasting. Neither does the proposed 
scheme seem to please the great majority of those 
concerned with radio as a livelihood. 

Wireless World is not concerned with the political 
ideologies that go with either commercial competition 
or the principle of public service, but we want to see 

a rapid and orderly growth of television. The great 
fault of the Government scheme is that it is certain 
to be slow in developing. No detailed plans have yet 
been made and, even when they are decided upon, 
a prolonged legislative process (no doubt contested 
at every stage) will be needed before the scheme can 
be put into effect. 

Even if planning and legislative processes can be 
speeded up, there remains the difficulty of finding 
channels for a useful number of the new competitive 
stations, which are to operate in Band 3 (174- 
216 Mc /s). At present only two channels are avail- 
' Cmd. 9005; H.M.S.O., 4d. 
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able in this band; the other six are occupied by other 
services. Although it is the avowed intention of the 
Government to clear the band in its entirety for tele- 
vision, this will take time; a period of seven years has 
been mentioned. The " squatters " at present occupy- 
ing Band 3 have not yet, so far as we know, been 
given notice to quit. 

To be a success, competitive television should from 
the very start be launched on a fairly big scale. A 
commercial system as proposed, with two or even 
three low- powered stations, is unlikely to attract good 
(and consequently expensive) programmes. As a 

natural result, the growth of the viewing audiences will 
be slow. 

Then there is the question of receivers, the manu- 
facturers of which would have many embarrassing 
problems to face. The production of two -band sets 
in limited numbers for restricted areas of the country 
would clearly be uneconomic, and so prices would 
be high. Demand in turn would be limited, and so 
the elements of a vicious circle arise. From the point 
of view of the receiver manufacturer, and of the 
public as well, everything is in favour of starting a 

service on a new band, whether competitive or alter- 
native, on the largest possible scale. Rather than 
wait for Band 3 to be cleared, it would probably 
be :letter, and quicker in the long run, to adopt the 
suggestion made in our September, 1953, issue, and 
by -pass Band 3 altogether in favour of Band 4 (470- 
585 Mc /s). Incidentally, the " mobile radio " in- 
dustry is likely to find itself in an unenviable position 
unless something of this sort is done. 

Finally, the cost of a competitive service on the 
lines of the White Paper seems to call for a heavy 
expenditure of national resources. We have already 
expressed the hope that an alternative scheme may 
yet be found. The Government's objection to the 
B.B.C. monopoly is that it is a monopoly in the dis- 
tribution of ideas: would it not meet this objection 
more economically for the Corporation to continue 
the technical distribution of all television, but for 
the control of alternative programmes to be delegated 
to a suitably chosen independent body? 
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Experimental Transistor 
AN interesting method of gaining practical experi- 

ence of the circuitry employed with transistors is to 
use them experimentally in radio receivers. Sets using 
them have a value, quite apart from their novelty or 
academic interest, because of their extremely low 
power consumption, and two possible circuit arrange- 
ments are described below giving useful performance 
with a total current consumption of 6.0 mA at 18 V. 

Some elementary consideration of these circuits and 
the steps leading up to them may be of interest and 
help to experimenters when they have an opportunity 
to try transistors for themselves. 

At a stage when transistors tend to be scarce and 
relatively expensive it seems appropriate to achieve 
the highest possible gain from the smallest number 
of transistors, even at the expense of making the cir- 
cuit and its adjustment a little less simple. This 
consideration suggests reaction and reflexing, both 
common aids to sensitivity in the earlier days of 
thermionic valves. At first it seems somewhat doubt- 
ful whether a transistor with a collector dissipation 

1.5 kn +3V G.B. 

Fig. I. Simple two -stage transistor receiver with reaction. 

100 m i 5mA LIMIT 

c=2mA 

4=1 mA 

-IO -20 -30 

COLLECTOR VOLTAGE (Vc) 

Fig. 2. Static characteristics of type GETI point -contact 
transistor. 

limit of 100mW could possibly give sufficient output 
for loudspeaker operation, but it was found that the 
volume obtainable with an input of about 20 mW 
into a sensitive instrument was surprisingly acceptable 
and perfectly adequate for following all types of pro- 
gramme. Some deliberate restriction of bass response 
by preventing overloading of the output transistor 
with frequencies making no audible contribution at 
this low power was helpful in this respect. It is also 
fortunate that quite a high degree of harmonic dis- 
tortion sounds relatively innocuous at low output 
levels. Incidentally, to clear up what seems to be 
a very common misapprehension, it might be men- 
tioned that at the present moment no junction tran- 
sistors on the market anywhere appear to have 
collector dissipations exceeding 150 m and many are 
limited to 50 m V. Junction transistors with higher 
dissipation are as yet in the laboratory stage. 

The simpler of the two circuits is shown in Fig. 1 

and consists of one transistor acting as detector with 
reaction, transformer coupled to another transistor 
feeding the loudspeaker. The output stage will be 
considered first. Examination of the characteristics 
of a typical transistor, Fig. 2, shows that a conser- 
vative working point is with collector volts 15 and 
collector current 5 mA, and that a suitable load line is 
given by 4,000 ohms. A listening test, using a variable - 
ratio output transformer, confirmed that this value 
was suitable and by no means critical, so that slight 
variations from one transistor to another would be 
accommodated. 

This empirical test of working conditions is easily 
carried out by feeding in a low -level audio signal from 
a broadcast receiver and in the absence of more 
elaborate equipment it seems well worth while to 
establish satisfactory operation in this way. It is 
suggested that the 5: 1 coupling transformer (Multi - 
tone Type 100) shown in } ig. 1 should be used for 
this purpose, its primary being fed through a capa- 
citor from a suitable point suet as the anode of the 
first a.f. valve. The feeding in of high level signals 
or surges must be avoided. To obtain the correct 
working point the transistor requires an emitter bias 
current of 2 mA approx. which is obtained from a 
3 -volt supply through a suitable resistance. Part of 
the bass cut is achieved by using a small value of 
capacitance to decouple this. If all the required bass 
cut had already been obtained elsewhere, say in the 
coupling transformer, any convenient value of voltage 
and resistance which would give the correct current 
would be permissible. It is, of course, necessary when 
dealing with transistors always to think of bias in 
terms of current. 

Resistance in the base circuit of a transistor will 
provide automatic bias and so avoid the necessity 
for a separate battery tap, but its use is not recom- 
mended. Whilst in the case of a thermionic valve 
automatic bias tends to compensate for characteristic 
changes and power supply fluctuations, with a transis- 
tor this type of circuit exaggerates the effects of such 
variations, and in some cases may produce trigger 
effects or relaxation oscillations. This is because there 
is no phase reversal between emitter and collector and 
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Receiver 

By 

B. R. BETTKincE. * 

With a 3f -in loudspeaker a very 
compact receiver can be built 
using two transistors. 

Simple Circuit for Local Station Reception 

the resistance in the base therefore gives positive feed- 
back, the d.c. component of which remains even after 
the a.f. is shunted by a large capacitor. The attractive 
possibility of increasing a.f. gain by a deliberately un- 
bypassed base resistor does not appear to be realizable 
in practice because of difficulty with stability, but 
further exploration might be rewarding. 

Undoubtedly in some areas this output stage could 
be fed from a simple crystal diode detector but in the 
author's locality this is not possible. Rather than use 
a second a.f. stage it was thought better to use a further 
transistor as detector, bearing in mind that this would 
enable reaction to be obtained. 

A transistor with no emitter bias acts as a detector, 
since only positive excursions of the emitter influence 
the collector current. It is necessary, therefore, only 
to couple a tuned circuit to the emitter and to feed 
the resulting a.f. signal in the collector circuit to the 
next stage. There is no particular difficulty about this, 
but a somewhat different approach is required from 
that appropriate to valves. 

Although we are used to valves with their high 
input impedance we ought not to be disturbed when 
we hear that a transistor has a value of about 200 ohms 
for this parameter, except perhaps to the extent of 
wishing it were lower still. The thermionic valve is 
a voltage- operated device and hence its high input 
impedance means that very little power is required 
to drive its grid. The transistor, on the other hand, is 
a current- operated device and thus, in order to 
operate with minimum power, it is desirable for its 
input impedance to be as low as possible. If the 
input impedance of a transistor were low enough the 
emitter could be connected in series with the elements 
of the tuned circuit so that all the circulating current 
would be available for driving it. With values met 
with in practice we cannot do this, and we arrange 
for a suitable proportion of the current to flow 
through the transistor to get the best compromise 
between efficiency and damping. 

General Electric Company (Osram Valve and Electronics Dept.). 
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One obvious way of doing this, and quite an effec- 
tive one, is to tap the inductor and this is the method 
used in Fig. 1. It will be found that a satisfactory 
tapping point is one -fifth from the earthy end. This 
tapping down does not sacrifice gain, as it would do 
in the case of a valve, because it increases the current 
driving the emitter and it must be remembered that 
couplings which give current step -up instead of 
voltage step -up are appropriate to transistor circuitry. 
Similarly the coupling between the collector of the 
detector and the output transistor is by a transformer 
having a turns step -down ratio of 5 :1 which is better 
regarded in this connection as having a current step - 
up ratio of 1 : 5. The precise value of this ratio was 
not found to be critical, and variations between 
limits of one to three and one to seven made little 
audible difference. 

The h.t. supply to the collector needs to be only 
about 10 volts for sufficient output to drive the next 
stage fully, so this enables decoupling to be incor- 
porated. The introduction of reaction to improve 
gain and selectivity is delightfully easy and the 
trimmer between collector and tuned circuit is all that 
is required in view of the lack of phase reversal pre- 
viously mentioned. This set is sensitive enough to 
operate at its full volume about 20 miles from a 
regional transmitter using a small outdoor aerial. 

Frequency Limitations 
A few remarks on transistor characteristics should 

be interposed here. Those at present available in 
this country have a nominal minimum cut-off fre- 
quency of about 250 kc /s (this is defined as the 
frequency at which the current gain has fallen by 
3 db). Many operate up to 1 Mc s, whilst some func- 
tion at considerably higher frequencies. However, 
bearing in mind this possible limitation, experiments 
with reaction could well be tried first of all on the 
long -wave Light Programme rather than the medium - 
wave local station. Another point is that the current 
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Fig. 3. Modified circuit with reflexing to 
give higher sensitivity. 

so F 

Cs 
50opF 

4.7 kÍl 

T Io0 

25µF + 
_T4 

- 1 3 V H.T. 

iii 

remaining 150 pF in series 
with the emitter. A low 
L/C ratio circuit was 
chosen deliberately and 

am g' amongst other advantages 
allows the aerial to be con- 
nected .directly to its live 
end, and eliminates the 
need for a further tap or 
coupling coil. 

The reflex arrangement 
may require explanation to 
those not familiar with 
this type of circuit. The 
output transistor is re- 
quired to amplify first at 

s 
r.f. and then at a.f., and the 
aerial circuit is therefore 

+ H.T. coupled into its emitter by 
- G.B. the split capacitor tech- 

GETI 

4 

F 

gain of a transistor does not reach a satisfactorily high 
value, nor does its input impedance fall to a satisfac- 
tory low value until a certain amount of emitter 
current is flowing, so that a little standing bias may 
be helpful in bringing the detector to its most sensi- 
tive point, and to a point, incidentally, where reaction 
effects are more readily obtained. A small amount 
of resistance in the base circuit will effect this, and 
a variable resistor of about 500 ohms should be used 
initially to determine the best value. The objections 
to auto bias mentioned previously hardly apply to 
this case, since the amount required is so small. Due 
to the resistance of the germanium crystal itself there 
is always unavoidable base resistance built into a 
transistor. This tends to vary somewhat from one 
specimen to another, hence the need to experiment 
with the amount to be added externally. It will be 
found that none at all is needed in some cases. 

A more complicated circuit, based on the previous 
one, is shown in Fig. 3. This gives improved selec- 
tivity and higher sensitivity so that a " picture rail" 
aerial is adequate in the majority of cases. The two 
main points of difference are the avoidance of tapped 
inductors for matching, and the achievement of 
higher sensitivity by means of a reflex circuit. The 
method adopted to cover the first point has been 
described elsewhere' and consists of splitting the 
tuning capacitance into two parts, one being directly 
across the inductor and the other across the inductor 
in series with the emitter of the transistor, as illus- 
trated by C, and C_ in Fig. 3. By altering the relative 
sizes of the two capacitors any proportion of the cir- 
culating current can be caused to flow in the emitter 
circuit, which gives in effect an infinitely variable tap, 
and constitutes an extremely convenient circuit. A 
d.c. path for the emitter current must be provided and 
in the case of an amplifier this can consist of a resis- 
tor. With a detector, however, a rectified component 
would be developed across the resistance of such 
polarity as to cancel partially the a.f. signal already 
produced in the collector circuit, and in this case a 
radio -frequency choke must be used. 

In the practical case of the aerial circuit in Fig. 3 
an inductor requiring about 900 pF to tune it worked 
satisfactorily with 750 pF directly across it and the 

Transistorizing Communication Equipment," by G. S. Epstein, 
J. A. Bush and B. Shefhorn, Electronics, May, 1952, p. 98. 

4 

nique mentioned above. 
v*%W + 3 V G.B. 

The presence of the secon- 
i sk(1 dary of the a.f. transformer 

is no embarrassment, and it provides the d.c. path for 
the necessary bias. Its r.f. impedance does not have to 
be particularly high, since that of the circuit at this point i about 200 ohms. The amplifier r.f. signal appears 
in the collector circuit and is developed across the 
primary of the output transformer, whence it is fed 
to the detector circuit via C. By using a low L/C 
ratio circuit here, damping due to doubtful r.f. 
properties of the output transformer primary is not 
serious. An r.f. choke could be included between 
collector and transformer to place this matter beyond 
doubt, but was never found to give any advantage 
with any components actually tried. 

The matching to the detector emitter is effected 
by appropriate choice of C, and C, and RFC, pro- 
vides the d.c. path for emitter current. The signal 
then reaches the output transistor for the second 
time via transformer T100, but only its a.f. com- 
ponent, the r.f. component being filtered by RFC_ 
and C, to prevent any chance of it being fed back 
to the aerial circuit and causing instability. 

Incidentally, omission of the tuned aerial circuit 
and connection of the aerial direct to the emitter of 
the output transistor gives a circuit arrangement the 
performance of which is midway between those shown 
in Fig. 1 and Fig. 3 and may be found worth while 
in certain cases. 

Reflex arrangements are notoriously " tempera- 
mental," but the only trouble experienced when de- 
veloping this circuit was a distressing form of over- 
load due to an oscillation being momentarily triggered 
by loud signals. This was cured by the incorporation 
of the filter, RFC_ and C,;, previously referred to in 
the detector collector circuit. Occasional overload on 
peaks, which is almost certain to occur when output 
power is so limited, is singularly free from unpleasant- 
ness, and the set seems superior in this respect to many 
receivers using in their output stages small battery 
pentodes which cannot be said to overload grace- 
fully. 

Anyone wishing to follow the author in these ex- 
periments should take special note of the following 
remarks, since transistors are still expensive and 
easily damaged. 

A meter must be used in the collector circuit to 
guard against over -dissipation, and one in the emitter 
circuit is very desirable whilst setting up. 

WIRELESS WORLD, JANUARY 1954 
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Resistors in emitter or collector circuits to act as 
limiters are a reasonable safety precaution in the 
initial stages, but their presence can upset circuit 
operation. 

In the final circuit the detector has a collector 
limiter in the form of a decoupling resistance, whilst 
the amplifier, although it has no resistance in its 
collector circuit except the resistance of the output 
transformer, has the bias resistor in its emitter circuit. 

An h.t. line negative with respect to earth takes 
some time to get used to, but accidental reversal of 
polarity can in some cases ruin a transistor and special 
precautions should be taken to prevent such an 
accident. 

It should be realized that quite a small capacitor 
can store sufficient energy to fuse the point of a 
transistor whisker if it is given the opportunity. 

A little common sense will be a safe guide, taking 
into account that emitter and collector can be re- 
garded separately as diodes, and a diode will pass 
very large current when its whisker is made more 
than about one volt positive; but current is limited 
to quite a small value when the whisker is made 
negative provided that this value does not exceed 
20 volts or so. 

A concealed danger exists in the negative resistance 
characteristic resulting from a base resistance, since 
this can cause a trigger effect with very high currents 
flowing. 

More h.t. voltage than necessary should not be 
used. Point contact transistors work efficiently from 
an h.t. supply of 15 volts, so that two 9 -volt grid 
bias batteries in series will supply this in addition 
to the 3 volts required for the current bias. 

Since this receiver is experimental no detailed con- 
structional information will be given, but a few notes 
about components may be helpful. Because the re- 
ceiver itself can be made very small, it seems logical 
to use the smallest loudspeaker available. It has to 

be remembered, however, that considerable sacrifice 
of sensitivity results from decreased speaker size, so 

that some compromise seems desirable. i The set 
shown in the photographs uses a 32 in speaker and 
the volume is sufficient for a quiet room. Substitu- 
tion of a really sensitive speaker such as the Goodman 
Axiom 102 enables programmes to be followed against 
considerable ambient noise. 

It will be noted that the set in the photograph uses 
a very convenient technique which has been recently 
described.' This makes use of the fact that a wire or 
bolt held in pliers and heated with a soldering iron can 
be pushed straight into Perspex sheet and is anchored 
firmly on cooling. This is very much quicker than 
drilling a chassis and using anchoring tabs, and it 

enables a breadboard layout to be used with modern 
components. 

No form of volume control comparable to that using 
variable -mu valves can be employed, but a variable 
resistance in the aerial is quite effective. The circuits 
shown are not suitable for variable tuning and if 

more than one station is required separate tuned 
circuits should be switched. 

The coils used were made by Weymouth Radio 
Mfg. Company. 

" Fabricating Circuits on Plastic Breadboards," by J. H. Bigbee, 
Electronics, Sept., 1952, p. 126. 

11110kS RECEIVED 
Thermionic Valves, by A. H. W. Beck, B.Sc.(Eng.), 

A.M.I.E.E. Theoretical account of the physical prin- 
ciples of thermionic vacuum devices with emphasis on 
micro-wave valves and a chapter on picture converters 
and storage tubes. Pp. 570 +XVI, Figs. 210. Price 605. 
Cambridge University Press, 200, Euston Road, London, 
N.W.1. 

Nuclear Physics, by W. Heisenberg. Translation from 
the German of a series of lectures on the history, state 
of contemporary knowledge and practical applications (up 
to 1948). An appendix gives an account of activities in 
Germany during the war. Pp. 225; Figs. 40. Price 
12s 6d. Methuen and Company, 36, Essex Street, 
London, W.C.2. 

Radio Eng;neering, Vol. 1, by E. K. Sandeman, Ph.D., 
B.Sc., A.C.G.I., M.I.E.E. Second edition revised and 
extended to include transmission line filters, and some 
further information on the calculation of noise factor in 
receivers. Pp. 779; Figs. 275. Price 60s. Chapman and 
Hall, 37, Essex Street, London, W.C.2. 

Relays, by R. C. Walker, B.Sc., A.M.I.Mech.E., 
A.M.I.E.E. Reference book on the principal features 
and potentialities of relays as switching devices for elec- 
tronic and industrial control. Pp. 303; Figs. 187. Price 
42s. Chapman and Hall, 37, Essex Street, London, 
W.C.2. 

Microwave Lenses, by J. Brown, M.A. Monograph on 
the underlying principles and mathematical relationships 
in the design of aerial systems for the 1 to 50 -cm range, 
including " artificial dielectrics." Pp. 125; Figs. 52. Price 
8s 6d. Methuen and Company, 36, Essex Street, 
London, W.C.2. 
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The Practical Electrician's Pocket Book, 1954. Edited 
by Roy C. Norris. Comprehensive manual of electrical 
installation work. Pp. 552 with numerous figures and 
tables. Price 55. Odhams Press, 6, Catherine Street, 
London, W.C.2. 

The Home Constructor. Booklet of circuits and wiring 
plans for building crystal sets, t.r.f. and superhet receivers, 
feeder units and a 10 -watt amplifier. Pp. 40, illustrated. 
Price 2s 6d. Supacoils, 21, Markhouse Road, London, 
E.17. 

Data and Circuits of Television Receiving Valves, by 
J. Jager. Book IIIC of the Philips series of books on 
electronic valves, giving complete characteristics of rele- 
vant Philips valves and typical associated circuits. 
Pp. 216 +X1; Figs. 226. Price 21s. Cleaver Hume Press, 
31, Wrights Lane, Kensington, London, W.8. 

Television Receiver Design Monograph, by P. A. 

Neeteson. An analysis of saw -toothed generators, fly- 

wheel synchronization and automatic phase control. 
Pp. 170; Figs. 120. Price 21s. Cleaver Hume Press, 42a, 

South Audley Street, London, W.1. 

La Télévision en Couleurs, by L. Chrétien. Review 
of principles and description of alternative systems. Pp. 
92; Figs. 56. Price 360 Fr. Editions Chirons, 40 Rue 
de Seine, Paris 6. 

Les Cahiers de l'Agent Technique Radio III, by P. 
Hemardinquer, R. Asmen, J. Lignon and G. Giniaux. 
Characteristics, methods of testing and calculations 
relating to resistors, potentiometers and capacitors. Pp. 
64; Figs. 78. Price 405 Fr. Editions Chirons, 40 Rue 
de Seine, Paris 6. 
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Slereophoiiy in the Cinema 
Recent Developments Using Multiple 
Magnetic Sound Tracks 

TALKING films had their commercial introduction 
in 1927, the sound being recorded either on 17 -in 
diameter wax discs rotating at 33 r.p.m., or photo- 
graphically on a 84 -mil (0.084in) wide track to one 
side of the picture space, and inside the sprocket 
holes. At the time of introduction there is little 
doubt that the " sound on disc " systems gave better 
sound quality, mainly due to the considerable back- 
ground of experience previously obtained in produc- 
ing ordinary gramophone records. This advantage 
was insufficient to offset the practical disadvantages 
of having sound and picture on different carriers, and 
by 1930 the photographically recorded sound track 
was almost universal, and has remained so until 
recent months. Photographic tracks are capable of 
a high standard of performance when the processing 
and printing conditions are carefully controlled, but 
this care does not always extend down to the copies 
that reach the local cinema, with results that are 
only too obvious to the patron. 

The deficiencies of photographic tracks are not the 
subject of the present discussion, but it can be said 
that the frequency range, signal /noise ratio and 
amplitude distortion do not measure up to the stan- 
dards achieved in v.h.f. broadcasting or magnetic 
recording. In spite of this adverse comment there 
is little doubt that further improvement in sound 
quality beyond the standard achieved in the better 
theatres would not in itself attract a larger audience. 

TRACK I (0200) 
LEFT L.S. TRACK 2 (0200') 

CENTRE L.S. 

1 

TRACK 3 (0.200 1 
RIGHT L.S. 

0110 

By J. NOIR,* M.I.E.E. 

However, in the normal course of development, 
hastened perhaps by the competition of television, 
it has been decided that there is a public demand 
for larger pictures, and as this has necessitated some 
change in the sound equipment the opportunity of 
introducing magnetically recorded stereophonic sound 
has been taken. 

But first of all a brief comment on the picture size. 
Until recent months a picture having an aspect ratio 
(width /height) of 4:3 has been the standard with a 
picture size around 24ft x 18ft, but about the begin- 
ning of this year the industry began to move towards 
larger screens having an area around 1,000 sq ft, and 
almost any aspect ratio between 1.5 : 1 and 2.6:1. 
This was achieved not by making any change in the 
film standards, but by using a shorter -focus projection 
lens to give a larger 4:3 picture on the screen and 
then masking this down at top and bottom to achieve 
the desired aspect ratio. Unless the mask size was 
reviewed for each new film, this change had the 
ludicrous effect of chopping off heads and feet that 
strayed towards top or bottom of the screen, but 
in spite of this there has been a marked swing towards 
the use of these "panoramic" screens. 

It became inevitable that the major film -producing 
organizations would introduce a properly engineered 

British Thomson -Houston Company (Electronics Engineering Dept.). 

TRACK I (0'065") 
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(d) 
0078 

(b) 
Fig. I. Details of magnetic coatings on 35 -mm film, (a) using separate film for the sound, and (b) in CinemaScope " system with sound and picture on the same film. 
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wide screen, and the first of these, 
the 20th Century Fox " Cinema- 
Scope," has been recently intro- 
duced to London audiences for the 
showing of " The Robe " at the 
Odeon Theatre, Leicester Square. 
The screen used for the showing of 
this film has an aspect ratio of 
2.55 : 1 and an area of nearly 1,000 
sq ft. 

Wide screens have their own 
particular problem for the sound 
system designer, for it would be 
ridiculous to have the visual image 
over on one side of a screen 50ft 
wide while the sound was obviously 
produced by a speaker system 
somewhere about the centre of the 
screen. This problem can be 
solved by the introduction of a 

stereophonic sound system requir- 
ing three sets of loudspeakers be- 
hind the screen, three amplifiers, 
three sound tracks, and on the 
recording stage three microphones 
and recorders. 

The fundamentals of stereophonic 
sound systems have been dealt with 
in an earlier article' and need not be 

repeated, but it is worth remember- 
ing that the use of a three -channel 
stereophonic system enables the 
positions of the sound image and 
visual image to be brought into 
coincidence at any point on the 
screen width. A true stereophonic 
system enormously heightens the 
dramatic impact of the sound upon the audience for 

both speech and music. 
The first full -length stereophonic film to be released 

was Walt Disney's " Fantasia," a film having the 

standard aspect ratio with stereo sound photo- 

graphically recorded on four tracks on a separate 

sound film. The disadvantages of photographic 

recording were overcome to some extent by record- 

ing the three signal tracks at substantially full ampli- 

tude, using the fourth track to carry signals to control 

the gain of the main amplifiers. - 
A true stereo system provides accurate location of 

the sound image across the width of the screen and 

in depth behind the screen, but there are situations 
where " effect noises " might be expected to have 

their origin to either side of or behind the audience. 
For this purpose it has become the practice to mount 

small loudspeakers on the rear and side walls of the 

auditorium, the operating signal being carried by a 

fourth sound track. 
The recording engineer therefore has the problem 

of finding space on the film for four separate sound 

tracks, and as for other reasons the space devoted 
to the picture cannot be reduced the problem is one 

of considerable difficulty. No universally acceptable 
solution has yet appeared but two suggestions seem 

to be finding favour. In the first, Fig. 1 (a), as used 
by Warners for such films as "House of Wax," a 

separate 35 -mm film is provided for the three stereo- 
phonic signals, magnetic recording on 200 -mil wide 
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Fig. 2. Modern projector showing normal sound -scanning optical system below 

the picture projector. 

' Wireless World, March, 1951, p. 84. 

Wireless World, Nov.. 1941, p. 276. 
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tracks being employed. A separate sound reproducer 
machine is employed to run this film, the picture 
projector and sound reproducer being locked and syn- 
chronized by a Selsyn link. The sound signal for 
the auditorium speakers is carried by a standard type 
of photographic track on the picture film. 

An alternative solution, favoured by 20th Century 
Fox, is illustrated in Fig. 1 (b). Three 63 -mil wide 
tracks and one 29 -mil magnetic track are located on 
the picture film in the space on either side of the 
sprocket holes which have been reduced in width from 
0.110in to 0.078in. Films to this standard have been 
used for such films as " The Robe " and " How to 
Marry a Millionaire." 

Both proposals merit careful consideration. The 
separate sound film has the potential advantage of 
providing better sound quality, but the disadvantage 
of requiring a second machine and an interlocking 
system, a disadvantage that is overcome when sound 
and picture are on one film. However, it cannot be 
denied that in the single film system the sound tracks 
located outside the sprocket holes are particularly 
vulnerable to damage in handling. Location of 

tracks in this position and the use of narrow sprocket 
holes are bold steps to take, and require the justifi- 
cation of experience. 

A point of more immediate interest is that photo- 
graphic recording has been abandoned in favour of 
magnetic recording in order that current standards of 
Min sound quality should not only be maintained 
but improved upon, in spite of the small amount of 

space available for the tracks. 
Magnetic sound recording has already virtually 
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supplanted photographic recording for all the original 
shots taken both on location and in the film studios, 
but the difficulty of adapting the many thousands 
of projectors installed in cinemas has delayed its 
adoption in cinemas. It is fairly obvious that there 

Fig. 3. Experimental bolt -on " unit mounted above the 
picture projector for scanning multiple magnetic tracks. 

F LM FROM 
TOP SPOOL BOX 

TO PICTURE GATE 

MAGNET IC 
PICKUP 

HEAD 

Fig. 4. Diagrammatic arrangement of mechanical filter for 
magnetic head. 

must be a transition period of several years during 
which films will be available with either method of 
recording, and the same projector will have to deal 
impartially with either magnetic or photographic 
tracks as the week's programme demands. To 
achieve this the magnetic reproducer head has had 
to be designed as an extra unit that could be added 
to existing picture projectors without disturbing the 
photographic track reproducer. 

Existing industry standards require the sound 
accompanying a particular picture action to be located 
19 frames ahead of that picture, this order of spatial 
separation being required for the mechanical filter- 
ing devices necessary to convert the intermittent 
motion of the film in the picture gate to the perfectly 
uniform motion necessary at the sound scanning 
point. As the film travels downward through the 
projector from a spool box above the mechanism to 
a similar storage magazine below the projector, the 
mechanical filters and optical scanning system (sound 
head) are located below the point at which the picture 
light beam passes through the film, as indicated in 
the photograph of a modern picture projector Fig. 2. 

Magnetic Pickup Head 
Installation of a further sound reproducer head is 

facilitated by placing it above the picture gate at a 
point tentatively standardized at 28 picture frames 
behind the picture frame being projected. A typical 
" bolt on " magnetic reproducer head is shown in 
Fig. 3, the simplest form of head being installed by 
merely unbolting the top spool box and mounting 
the magnetic reproducer head in its place, the spool 
box being replaced on top of the reproducer head. 

The magnetic reproducer head has not the same 
simplicity as the " tape decks " available to the public 
for use with 0.25 -inch tape running at 7.5 inches per 
second, the added complexity resulting from the 
rather elaborate mechanical filters necessary to 
achieve uniform motion of the film at the sound scan- 
ning point. The film is moved intermittently through 
the picture gate during projection, light only passing 
through the film while it is stationary, the stationary 
period being followed by a very rapid " pull down " 
to the next picture frame while the light is cut off 
by a rotating " flicker " shutter. If tolerable values 

Fig. 5. Four separate pickups are accurately spaced cnd 
aligned in the magnetic head. 
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Fig. 6. Simplified diagram of stereophonic cinema equipment. 

of " wow " and " flutter " are to be achieved this 
intermittent motion of the film must be completely 
smoothed out at the sound scanning point. 

Elimination of all intermittent film motion is 
achieved by passing the film through the filter assem- 
bly shown in Figs. 3 and 4. Film from the top spool 
box passes over a sprocket S over the first of a pair 
of light guide rollers R, spring- biased in the down- 
ward direction and then over a drum D, having a 
fairly heavy flywheel on its shaft and on to the pic- 
ture gate by way of a second drum D_ and light 
spring- biased guide roller R_. Disturbances in the 
film motion orignating in the picture gate or top spool 
box are taken up by the movement of the light 
pivoted guide rollers R, and R., movement of the 
film over the actual magnetic pickups being stabilized 
by the flywheels on the drum shafts. The r.m.s. sum 
of all the " wow " and " flutter " components is less 
than 0.1 per cent. 

The magnetic pickup group (Fig. 5) is an assembly 
of four separate toroids, jig assembled to ensure that 
none of the four scanning gaps deviates from the 
mean position by more than 0.0002in or has an 
angular misalignment greater than 10 minutes of arc. 
Maintenance of this high order of accuracy permits 
the head group to be adjusted in azimuth as a single 
unit. 

block schematic of Fig. 6 indicates the system 
circuit layout. Signals from the magnetic pickup 
heads on each machine are amplified by a group of 
four pre -amplifiers, which raise the signal level suf- 
ficiently to ensure a " clickless " changeover by the 
machine selector relay R, operated by a push- button 
on either machine. The same push- button simul- 
taneously opens the light shutter on the incoming 
machine and closes the light shutter on the out- 
going machine. The four signal outputs from the 
pre -amplifiers are further amplified by the power 
amplifiers PA1-4 to drive the three sets of stage loud- 
speakers behind the screen. 

The output of the " effects track " power amplifier 

WIRELESS WORLD. JANUARY 1954 

STAGE 
SPEAKERS 

is used to drive a group of high -quality loudspeakers 
mounted on the rear and side walls in the auditorium. 
The " effects track " has a scanned width of only 25 
mils, hardly sufficient to give adequate signal /noise 
ratio, a difficulty that is increased by the nearness 
of the actual speakers to the audience. Stray noise 
during silent periods is eliminated by an automatic 
switch which opens the speaker circuit, except during 
the time when " effects noises " are to be reproduced. 
This switch is actuated by the appearance of a 12- 
kc/s tone on the " effects track," the tone being 
recorded at a level 18 db below maximum modulation 
depth. The tone is separated from the " effects " 
noise spectrum by a two -stage filter, amplified, recti- 
fied and applied to a small relay having its contacts 
in the auditorium speaker circuit, the 12 -kc /s tone 
being eliminated from the speaker circuit by an 
appropriate low -pass filter. 

Sound film reproducing equipment has been getting 
more and more complicated with each successive 
design, a trend that is paralleled in almost every other 
field of engineering, but the introduction of stereo- 
phonic sound and auditorium speaker effects has 
resulted in a sharp increase in complexity, the amount 
of equipment required being almost four times that 
required for a straightforward monaural system. 
Justification for this complication must be in the 
results obtained, but the public's opinion is awaited 
with considerable confidence. 

"TECHNICAL TIlAINING" 
TWO of the colleges listed in our note on Technical Train- 

ing in the November issue have advised us of additional 
facilities provided by them. Bradford Technical College's 
curriculum includes, in addition to the courses quoted, Higher 
National Certificate courses with telecommunications and B.Sc. 
degree courses with electronics or telecommunications. Walsall 
Technical College also includes electronics in its H.N.C. course 
in electrical engineering. 
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Economy Battery Set 
Straightforward Superhet Using the Latest .Miniature Valves 

BV R. S. (;HANNUN.* B.5r.(F:ng.), C rad. l.l:.E. 

THE introduction of a new range of valves with 
25 -mA filaments has made possible the design of a 
battery receiver with very low 1.t. consumption -actu- 
ally 125 mA at 1.4 V. The circuit, which is quite con- 
ventional, gives a sensitivity of 100 !tV at the signal 
grid of the frequency changer for 50 mW at the out- 
put. Three wavebands are covered -long waves in 
the frequency band 150 -360 kc /s, medium waves in 
the band 530 -1,530 kc /s and short waves in the 
band 6 -18.7 Mc /s. The total h.t. consumption is 
9.8 mA at 90 V. 

For the oscillator section of the frequency changer, V a conventional series -fed tuned -grid circuit is used. 
By using tightly- coupled coils of high Q it has been 
found possible to keep the variation of grid current 
within the recommended limits of 90 ItA to 150 to on 
both the long- and the medium -wave bands. On the 
short -wave band, however, the variation of grid cur- 
rent with the normal circuit arrangement is consider- 
ably greater (approximately 85 to 200 aA), and to 
avoid the consequent extensive changes in conversion 
conductance a booster circuit is used. This consists 
of a coil and a fixed capacitor of 68 pF, the combina- 
tion resonating at approximately 4.8 Mc /s. This has 
the effect of increasing the drive at the lower frequency 
end of the waveband, thus permitting the coupling 
between the oscillator coils to be reduced. In this 

Mullard, Ltd. 
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Complete circuit diagram 
of the receiver. 
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design a separate booster coil is used, but if necessary 
it can be wound on the same former as the oscillator 
windings. 

All the oscillator coils are wound on lin diameter 
Paxolin former and fitted with Neosid 900 dust cores. 
The winding data is as follows. 

Short -wave Coils. -The tuned winding consists of 
9 turns of 18 s.w.g. tinned copper wire, open wound. 
Spacing between turns is 0.7 of the wire diameter. 
The feedback winding is 7; turns of 38 s.w.g. silk - 
covered enamelled copper wire, 4; turns being inter - 
wound with the earthy end of the tuned winding. For 
the booster coil, 40 turns of 36 s.w.g. enamelled copper 
wire are wave wound on a 6.5 -mm former over a length 
of 3 mm. 

Medium -wave Coils. -Here the tuned winding con- 
sists of 55 turns of 38 s.w.g silk- covered enamelled 
copper wire, wave wound over a length of 4.5 mm. 
For the feedback winding, 15 turns of 42 s.w.g. 
enamelled copper wire are close wound in a single 
layer on top of the tuned winding. The two windings 
are separated by a double layer of thin insulating 
paper. 

Long -wave Coils. -For the tuned winding, 140 
turns of 38 s.w.g. silk- covered enamelled copper wire 
are wave wound over a length of 5 mm. The feed- 
back winding is 22 turns of 42 s.w.g. enamelled copper 
wire, close wound in one layer on top of the tuned 
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winding. Again the windings are separated by a 
double layer of thin insulating paper. 

The aerial coils and i.f. transformers are all stan- 
dard types. It is essential to use a good wave -change 
switch and care should be taken with the wiring 
around it. As for the aerial itself, a frame aerial is 
adequate for medium and long waves, but an outdoor 
aerial is recommended for short waves. 

To avoid excessive pulling of the oscillator whilst 
trimming the aerial circuit, a variable neutraliz- 
ing capacitor, C. (0.5 -3.5 pF Polar Type S50.01 /1) is 
connected between the signal grid and oscillator grid. 
This should be adjusted until the oscillator voltage 
on the signal grid is a minimum. As the required 
neutralizing capacitance (approximately 2 pF) varies 
only slightly with the frequency, it is possible to neu- 
tralize at the upper trimming point, which for this 
receiver is 16.9 Mc /s, without adversely affecting the 
short -wave performance at 18.5 Mc /s. It is, of course, 
possible to ttte a fixed neutralizing capacitor, but the 
tolerances on these small. capacitors are large, and there 
is a risk that if the c ;t:ci :3. ce is at tie limit of the 
tolerance the peak palling : increase ion-. %ílkc /s 
to at least 35 kc /s, and this is lta.,._ ' make trimming 
difficult. 

If a booster coil is not used, and the grid current is 
allowed to rise to 200 /IA at the hits . frequency end of 
the band, the peak pulling is reduce to i.c /s. How- 
ever, the drift with a.g.c. bias is then greater and is 
sufficiently large to affect the tuning of the receiver, 
and in these circumstances it may be necessary to 
modify the switching so that the a.g.c. bias is not 
applied to V, on the short -wave band. 

While the high- frequency effects improve with de- 
creasing frequency, and are normally negligible below 
10 -12 Mc /s, it is necessary to earth the casing of the 
tuning capacitor between the two sections; otherwise 
the oscillator vc2tage on the signal grid is liable to 
increase from something less than 100 mV to approxi- 
mately 250 mV at the low- frequency end of the short- 
wave band. 

The operating voltages and currents of the four 
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valves under normal conditions are given in the table 
below. In V, the accelerator grid g, should be at a 
voltage of 72 V and draw a current of 0.11 mA. 

Valve V V,_ I(mA) , I,2(mA) Ix(mA) 

V, 85 32 0.4 I 1.6 2.11 
V, 85 66 1.5 I 0.48 1.98 j 

V:, 22 31 0.063 0.02 0.083 
I 

V., 83 85 4.7 0.9 5.6 

As a result of the early start of diode current in V, 
there will be a standing bias on V, and V.., the mean 
value of which is approximately 0.5 V. This bias re- 
duces the total cathode current of these two valves, 
and to allow for this the resistor in the h.t. negative 
line, which produces a bias for the output valve, has 
been specified as 5609. The bias for the output valve 
is then approximately -5.5 V, which, although slightly 
higher than the recommended value, results in only 
a slight decrease in the maximum power obtainable 
from the valve. 

CLUB N EAU'S 
.'l:nsley and thstncr isma:cur Radio Club recently 

celebrated its fortieth anniversary with a dinner to which 
representatives of a number of neighbouring _lubs were 
invited. The president. G. Wigglesworth, a founder - 
member of the society. was in the chair The club meets 
on nc seccnà and fourth Fridays cf each month at 7.0 
at the King George Hotel, Peel Street, Barnsley. Sec.: 
P. Carbutt (G2AFV), 33, Woodstock Road, Barnsley. 

Brighton. -Under the title " A Novel T.R.F. Receiver," 
the Amos -Johnstone t.r.f. set detailed in our October and 
November, 1951, issues was described and demonstrated 
by Mr. Winyard at the meeting of the Brighton and District 
Radio Club (G3EVE) on December 8th. The club meets 
every Tuesday at 7.30 at the Eagle Inn, Gloucester Road, 
Brighton, 1. Sec.: R. T. Parsons, 14, Carlyle Avenue, 
Brighton. 

Chester. -The new low -power transmitter of the 
Chester and District Amateur Radio Society (G3GIZ) is 
now being operated on 80 metres and in the top band. 
Meetings of the club are held in the Tarran Hut, 
Y.M.C.A., Chester, on Tuesdays at 7.30. On the first 
and third Tuesdays of each month lectures are given in 
preparation for the forthcoming Radio Amateur Examina- 
tion. Sec.: N. Richardson, 23, St. Mary's Road, Dodles- 
ton, Nr. Chester. 

Cleckheaton. -The January meetings of the Spen 
Valley and District Radio and Television Society, which 
meets on alternate Wednesdays at the Temperance Hall, 
Cleckheaton, include films lent by the G.P.O. (13th) 
and a visit to the Service Bureau of the Electric Lamp 
Manufacturers' Association in Leeds (27th). Sec.: N. 
Pride, 100, Raikes Lane, Birstall, Nr. Leeds. 

Coventry. -The transmitter of the Coventry Amateur 
Radio Society (G2ASF) has now been installed in the 
new headquarters at 9, Queen's Road, Coventry, where 
the club meets on alternate Mondays at 7.30. Sec.: 
K. G. Lines (G3FOH), 142, Shomcliffe Road, Coventry. 

Wellingborough. -Meetings of the Wellingborough and 
District Radio and Television Society are held on Thurs- 
days at 7.30 at the C.W.S., Silver Street, Wellingborough. 
On January 21st, G. A. Wilford will give a lecture - 
demonstration on " Some V.H.F. Phenomena." Sec.: 
R. J. Henty, 6b, Silver Street, Wellingborough. 
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SIMPLIFIED TRI- COLOUR 
C. R. TUBE 

THE possibility of mass -producing tri- colour c.r. 
tubes for colour television at a cost not very much 
greater than that of equivalent monochrome tubes 
has been opened up by an improved type of tube 
recently introduced in the U.S.A. Made by CBS - 
Hytron, a division of the Columbia Broadcasting 
System, it works on the same principle as the well - 
known RCA tri- colour tube,* that is, using a mask 
with perforations through which the three electron 
beams are directed on to their appropriate colour 
phosphors. The mask in the new tube, however, 
does not require heavy spacing rings to keep it 
stretched out flat in front of the phosphors : it is 
merely held in place, without stretching, by three 
suspension points at 120 -deg intervals around its 
periphery. An important distinguishing feature of 
the mask is that it is curved rather than flat -the 
object being to reduce faulty registration of the elec- 
tron beams with the phosphor dots at the outer edges 
of the picture. 

Another saving in material is made by depositing 
the groups of phosphor dots not on a separate glass 
plate but directly on the inside surface of the tube 
face. This is done by a photo- engraving technique 
which is said to permit greater speed in production 
than the previous silk screen process. 

According to Tele -Tech (in the November, 1953, 
issue of which the tube is described), the "Color - 
tron," as it is called, gave excellent results "more 
than comparable with that noted on tubes of other 
manufacture" when it was tested on a closed circuit 
using colour slides as a signal source. 

* Wireless World, October 1950, p. 367. 

TELEVISION INTERFERENCE 
AT intervals, discussions have taken place between 

representatives of the Post Office and the Radio Society 
of Great Britain on the question of interference from 
amateur stations with television receivers. The discus- 
sions have been with particular reference to cases where 
there is no appreciable harmonic radiation from the trans- 
mitter and the only emission is within the amateur bands. 

Due to inadequate selectivity and " other undesirable 
features in the design " of some television receivers, signals 
from an amateur transmitter can cause interference due to 
(a) image response within the amateur band; (b) leakage 
into the i.f. amplifier where the pass -band of the amplifier 
embraces the amateur band, and (c) cross modulation and 
blocking in the early stages of the receiver. At the early 
meetings the Post Office took the view that the respon- 
sibility for causes, (b) and (c) must be borne by the 
amateur, and that he, therefore, had to close down during 
television transmitting hours until such time as the 
receiver was modified. 

At a more recent meeting it was pointed out by the 
R.S.G.B. that despite representations to the industry some 
modern receivers have i.f. pass -bands which embrace 
amateur transmitting frequencies or suffer from cross 
modulation when in the vicinity of a transmitter. It was, 
therefore, suggested by the Society that where the trouble 
could be remedied by modifications to the receiver the 
amateur should not be held responsible. 

The Post Office has recently reviewed its policy on 
amateur interference with sound and vision reception and 
has decided to continue the present arrangement until the 
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end of September, 1954, to enable manufacturers to intro- 
duce the necessary modifications in receiver design. After 
that date, the G.P.O. will continue to expect the amateur 
to suppress all harmonics outside his authorized bands, 
but once this has been done, if the wanted signal "is a 
good one " and the interference is due to choice of the 
i.f. for the complainant's receiver, or to the image response 
of his receiver, the G.P.O. will allow the amateur to con- 
tinue operating after an interval of one month from the 
date on which the cause of the trouble is notified to the 
complainant by the Post Office. 

The R.S.G.B. states that the Post Office does not feel 
justified in automatically applying the same arrangement 
where the interference is proved to be due to the close 
proximity of the amateur station to the complainant's 
receiver. In such cases the amateur will continue to be 
expected to prevent interference. 

These new arrangements will be confined to areas in 
which the television signal is good. So far as fringe areas 
are concerned the Post Office wishes to make it clear that 
it will have to look to amateurs to cease any interference 
which their operations might cause in those areas. 

FOLDED -UP ('.1n. TUBE 
TELEVISION sets with large screens are obliged to 

have rather deep and unwieldy cabinets to accommodate 
the considerable length of their picture tubes. By bending 
the neck of the tube back on itself, however, and using 
a small permanent magnet to deflect the electron beam 
round the bend, it is possible to reduce the depth of the 
cabinet to less than the diagonal of the screen. This has 
been done as an experiment by the Philips research labora- 
tories at Eindhoven, and they have built a 16 -in receiver, 
which, with a width of 20in and a height of 141in, has a 
depth of only 13.3,in. In fact, it is no larger than a medium - 
sized sound broadcast receiver. As the bent part of the 
tube can be somewhat longer than that of an equivalent 
straight tube the focusing in this arrangement can be made 
correspondingly better than normal. Moreover, the focus 
coil (see picture) can be made long and narrow, and by 
bending the neck through an angle greater than 90 deg 
the thickness of the coil can be kept within the overall 
front -to -back length of the tube. It goes without saying, 
of course, that the bend in the neck and the beam -deflecting 
magnet together act as a very effective ion trap. J. L. H. 
Jonker describes the scheme more fully in the June, 1953, 
issue of the Philips Technical Review. 
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The American Télevision Scene 
An Engineer's Impressions of Recent Happenings 

By I. J. L. PULLING* 

NO one who is in any way directly concerned in 
television affairs could spend a month in the U.S.A. 
without being immensely stimulated. Infuriated he 
may be by some of the things he sees on the screen. 
but the ebullience, the vitality of the whole business 
of television in that astonishing land is highly infec- 
tious. The visiting engineer, in particular, is bound 
to find much to interest him. In the technical field 
so much is going on in so many places. And American 
engineers are generous -generous with their time, 
generous with their information and with their help. 

All these are solidly based impressions, formed as 
a result of an immersion in the atmosphere of Ameri- 
can television, radio and electronics generally, for a 

period of a month. Generalities are notoriously dan- 
gerous and any attempt to put on paper one's 
conclusions after so short a visit is bound to lead to 
a quota of such generalities, but the discriminating 
reader will know how much discount to apply to 
these. 

First of all, then, for monochrome television, and 
there is plenty of it: in New York, from 6 a.m. till 
after midnight, there is usually a choice of seven 
programmes. The fact that the American picture 
standards are 525 lines with 30 complete pictures 
per second, giving a line -repetition rate of 15,750 per 
second as against ours of 10,125 per second, should 
lead to a more detailed picture with less flicker by 
contrast to ours. Personally I did not find the 
difference striking -certainly not unless I consciously 
thought about it. Possibly the fact that one is gener- 
ally looking at larger screens than in England tends 
to offset the effect of the greater number of lines. 
For 21 -in tubes are the current best sellers; 17 -in 
tubes are still being sold but the trend in sales to 
the public is still upwards. Many people whose views 
command respect seem to think that with 21 -in the 
upper limit of tube size for the "average" receiver 
has been reached. On the other hand, the same 
prediction was made about the 17 -in tube and soon 
proved false. But perhaps the argument that the 
adoption of 24-in or larger tubes produces a receiver 
so large that it will not readily go through the door- 
ways of an average home is a valid one. Certainly, 
I would not myself get very enthusiastic about a 

screen size much greater than 21 -in. 
Projection -type receivers appear to have vanished - 

and indeed it is difficult to see how they could effec- 
tively compete against receivers with 21 -in direct - 
viewing screens costing around $250 to $300. 

The quality of pictures seen in studio control rooms, 
at its best, is impressive, especially on important 
programmes, for which pick -up tubes would be speci- 
ally selected. But there is a certain monotony in 
the type of picture produced, simply because no 
pick -up tube other than the Image Orthicon is used 
in any studio or in any outside broadcast equipment 
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in the U.S.A. In this respect we have a marked 
advantage in this country with our variety of different 
types of pick -up tube. 

The network of vision circuits which now covers 
the country has reached the fabulous figure of 40,000 
circuit miles, and the switching of programmes 
between sources hundreds and even thousands of 
miles apart, on exact time cues, is carried out without 
any apparent trouble. The majority of these links 
are by radio, using centimetre or decimetre waves, with 
a bandwidth of 4.5 Mc /s, while coaxial cable circuits 
have a smaller bandwidth of 2.7 Mc /s. The quality 
of pictures received over the coast -to -coast radio link 
of 3,000 miles is remarkably good under normal con- 
ditions, though trouble is sometimes met with when 
atmospheric conditions cause deep fading on one or 
more sections. There is little doubt that the per- 
formance of the permanent vision links is of such 
a high order that distortion introduced by them would 
pass unnoticed on any but the highest class of 
receivers -it being noted, though, that the perform- 
ance of the American receiver is, by and large, less 
good than that of a British receiver in the corres- 
ponding class. 

The television industry is now rapidly readjusting 
its outlook to take in the colour scene. The remark- 
able success of the demonstration staged in New 
York on October 15th is now history. This demon- 
stration was the climax of 18 months' work by the 
National Television System Committee. The 
Committee had said in effect " We have devised a 
truly compatible system of colour TV which is imme- 
diately applicable to existing v.h.f. and u.h.f. transmit- 
ters with only minor modifications and to existing vision 
links, provided proper colour cameras and equipment 
and colour receivers are used." And October 15th 
was the date set for a great " showing up of home 
work " to members of the Federal Communications 
Commission, the body which regulates all such 
matters in the U.S.A. 

The American TV industry is evidently not super- 
stitious, for 13 colour receivers -one from each of 
13 different manufacturing firms -were on show. 
Pictures came from a studio, an outside broadcasting 
unit and a colour slide scanner during a demonstra- 
tion which lasted about two hours. Even making 
allowance for the fact that the receiver tubes were 
all 12 in, and therefore small by monochrome stand- 
ards, the subjective effect of the colour pictures was 
most pleasing on the majority of the receivers for the 
majority of the time. There were times when the 
colours were garish and there were receivers on which 
the tone rendering was poor, but these were rather 
the exceptions. 

A comparison with colour films is natural enough 
and here it must be admitted at once that modern 

British Broadcasting Corporation. 
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colour films are definitely superior. But when one 
remembers the comparative crudity of early colour 
films, the present state of the art in colour television 
is not to be despised. Of course this was an 
important demonstration and of course there was an 
immense amount of very high -grade engineering 
effort and technical competence behind it. It was 
scarcely representative of the conditions which exist 
in normal day -to -day broadcasting. But, as against 
that, it would be hard to find a more highly critical 
audience or an occasion which, by its very importance, 
would be more likely to give rise to the sort of 
gremlins which' visit all complex technical gear at 
times. 

None the less, the whole performance went through 
without any evidence of significant technical blemish. 
For this achievement alone the American electronics 
industry and broadcasting companies deserve our 
respectful congratulations. 

Each receiver was allowed one attendant, but it was 
noticeable that little manipulation of the controls 
seemed to be needed to keep the pictures in adjust- 
ment. At each end of the room there were mono- 
chrome receivers working off the colour signals. These 
gave results at least as good as would be expected from 
a monochrome signal. In parenthesis there would be 
good reason to expect the results on monochrome 
receivers to be satisfactory since these were probably 
hand -picked receivers and also because the camera 
pick -up tubes used for these tests were also, no doubt, 
very carefully selected. 

For the greater part of the time the programme 
came from nearby sources, via normal monochrome 
broadcasting transmitters adapted for colour, direct 
to the receivers. But at one stage in the proceedings, 
we were shown the effect of switching first 540 miles 
of radio links and then 500 miles of coaxial cable into 
circuit by diverting the signals to Washington and 
back on each of two routes. The affect of the radio 
links was not noticeable at a normal viewing distance, 
but the cable introduced some loss of definition and 
showed some evidence of phase distortion. 

There is a further aspect of the demonstration 
which calls for comment, namely the performance of 
the colour receivers on a monochrome input. In this 
respect, performance was more variable. On all 
receivers the pictures had a definite tint, and this tint, 
though constant on any one receiver, varied between 
receivers, and tended to be more marked round the 
edges than it was near the centre, due probably to 
slight errors in registration. It is difficult to say to 
what extent this effect could be tiresome in practice, 
or, to put it another way, how easily the eye would 
accustom itself to this condition. It is undoubtedly 
an important factor, since the average person who 
buys a colour receiver will trade in his monochrome 
receiver, and for a ling time -perhaps always -a pro- 
portion of programmes will continue to be transmitted 
in monochrome. 

The only noticeable omission from the programme 
was the transmission of film. This, however, was 
seen at a later date when a British 16 -mm colour 
film was used as part of the programme on November 
3rd, when R.C.A. /N.B.C. demonstrated the trans- 
mission of colour pictures across the continent, the 
programme originating in New York and being 
viewed by an invited audience in the N.B.C. studios 
at Burbank, outside Los Angeles. The results ob- 
tained from the colour film, as seen at the sending 
end, were highly satisfactory. 
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The American television industry is fairly confident 
that the N.T.S.C. compatible colour standards will 
be approved by the F.C.C., probably by the end of 
the year or soon afterwards. If this happens, 1954 
should see the start of serious colour broadcasting 
in the U.S.A. It will be slow at first, for both studio 
equipment and receivers will be available in only 
small quantities, but the end of the year might see 
about 2 hours a day in colour on the principal net- 
works and perhaps 25,000 to 50,000 colour receivers 
with 12 -in tubes in use. 

Another aspect of television which has been attract- 
ing much attention recently is the attempt to record 
video signals on magnetic tape. A few years ago, 
when it was considered by sound -recording engineers 
as something of an achievement to record frequencies 
up to 15,000 c/s on magnetic tape, the very suggestion 
of recording a waveform which contained frequencies 
up to 3 or 4 Mc /s would have been dismissed as 
absurd. Yet the potential importance of a practical 
solution to this problem was felt to be so great that 
several firms tackled it. This importance arises from 
the useful attributes possessed by magnetic recording 
systems. First, that by comparison with systems of 
recording the image on photographic film, no pro- 
cessing (with attendant time delay) is required 
between recording and playback. Secondly, that it 
is possible to check the recording for quality while 
the recording operation is in progress. Thirdly, as 
soon as a particular recording is no longer needed, 
the tape can be magnetically wiped and used again. 
These attributes are significant enough in relation to 
the recording of monochrome pictures. They are far 
more significant when it comes to recording colour 
pictures, where the cost and complication of using 
colour film might well be prohibitive. R.C.A. 
announced on November 3rd that it had achieved 
magnetic tape recording of both monochrome and 
colour programmes. On December 1st the present 
state of the art was demonstrated at their laboratories 
at Princeton. 

The demonstration appears to have been successful 
both in monochrome and in colour. When direct 
comparisons between the original picture and its 
recorded reproduction were possible, some degrada- 
tion could be detected, but R.C.A. made it clear that 
they did not consider the system to be far enough 
advanced for commercial exploitation. They thought 
the present development programme would occupy a 
further two years. The width of the tape is 1 in and 
its speed is 30 ft per second, which gives a playing 
time of 4 minutes for a 17 -in diameter spool. 

Other firms are known to be working on this prob- 
lem and it seems fairly certain that the system will 
have a profound influence on current practice in tele- 
vision recording and may well affect the motion - 
picture industry as well. 

So far as television is concerned, it is worth noting 
that this system records and reproduces the electronic 
signal, or something closely approximating to it. Its 
principal application, therefore, is likely to be in 
respect of programmes to be reproduced in the 
country in which the recordings are made, or in 
another country using the same television standards. 
Recordings would not be suitable for reproduction in 
a country using different standards unless, in addi- 
tion, some form of standards converter were used, 
with consequent additional distortion. 

Some of these latter -day developments of the pro- 
lific electronics industry which has been built up in 
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the U.S.A. are still just below the horizon so far as 
the experience of the average man goes. But I can, 
I am glad to say, report one innovation which, to 
quote the persuasive gentleman who suddenly 
appeared on my screen after 10 minutes of a one -act 
play, is " new, revolutionary, and in your dealer's 
window." He was trying to persuade me to buy the 
latest model of a well -known brand of television 

receiver which, it appeared, ". . . embodied this 
unique device, the product of months of tireless 
research ... etc., etc." With mounting excitement I 

listened to the catalogue of its virtues. What could 
it be? The suspense was intolerable ... " call ycur 
dealer to -day and ask for a demonstration of the mar- 
vellous new XYZ ... (pause for effect) . . . THE 
ELECTRONIC CLARIFIER." 

1nIiieIor suppressors 

Eliminating Television Interference 

From Electric Motors 

By F. R. W. STRAFFORD.* N.I.E.E. 

mid N. K. TEEtiI)AI.E * 

AFTER motor -car ignition systems the most serious 

source of interference to television reception is the 
fractional horse -power commutator motors which are 

widely used in small domestic appliances, such as 

sewing machines, hair -dryers and vacuum cleaners. 

These are, in fact, responsible for about 50 per cent 
of the complaints received by the Post Office Radio 

Branch. 
Most domestic appliances can be suppressed very 

effectively by fitting capacitors and inductors inside 

the machine frame. In most cases, however, the 
procedure is complicated because there is insufficient 
space in which to house the suppressor unless radical 
design changes are effected. Even then the services 
of a skilled technician are required if a workmanlike 
job is to be done which will be free from introduc- 
ing shock hazards in the event of an unearthed appliance 
being used in " earthy " conditions. For these reasons, 
the possibilities of flex -lead suppressors have been 
investigated, and it has become apparent that two 

small inductors, mounted in the mains leads fairly 
close to an appliance, can, in a great majority of cases, 

be surprisingly effective. 
Considering the two input terminals of the mains 

operated appliance, we may apply Thevenin's theorem, 
and regard the motor as an r.f. generator in series with 
its own impedance. In Fig. 1, the motor generates, 
at a given frequency, an open circuit interfering 
e.m.f. E.. Here Z,, is the effective generator impedance 
and Z,,, the mains impedance. 

L 

Z 

Fig. I. Showing the 
interfering motor as 

an r.f. generator 
Eo feeding into the 

moins. 

Belling and Lee, Ltd. 
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Inductor suppressors compared in size with a matchbox. On 

the left is a cut -lead type containing terminals and cable 

grips, in the middle is a smaller unit with leads moulded 

in, and on the right are two inductors for wiring directly 
inside an appliance. 

The e.m.f. passed into the mains, E , is given by :- 
E,Z,,, E 

Z., Z, 
Suppressors usually comprise capacitors and in- 

ductors. One simple form consists of a low- impedance 
capacitor which is shunted across Z,,,. Thus, if the 
capacitor impedance is Z,., and is small compared 
with Z,,, or Z,,, the output voltage becomes 

E; 
Em : 

When a single high- impedance inductor is used it is 

inserted in series with Z at X. If the inductor im- 
pedance is Z1, and is much greater than Z,, or Z,,, the 
output voltage becomes 

E , E;Z,,, 
Z,, 

Obviously capacitors are efficient when used to 
suppress high- impedance machines, and inductors 
should be used with low- impedance machines. Most 
small motors possess a high impedance at low fre- 
quencies, which falls (often substantially linearly) as 

the frequency increases. For example, a typical 
two -wire hair -dryer showed an impedance of 13,000 
ohms at 200 kc s and 40 ohms at 60 Mc /s. These 
figures explain why capacitors are very suitable for 
suppression on sound broadcasting frequencies but 
suggest that they may fail at higher frequencies. 
Experiment confirms that capacitors alone are seldom 
effective as v.h.f. flex lead suppressors, excepting 
the special bushing types where large values of capaci- 
tance may be achieved without inductive losses. 

There is another reason for the failure of capacitors 
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Fig. 2. J Impedance characteristic of inductor suppressors 
over the television frequency bond. 

at v.h.f. when used in this particular manner. A 
suitable capacitor behaves as a short -circuit across 
the mains leads, so that the short length of cable 
between the appliance and the capacitor behaves as a 
loop energized from a low- impedance source. Thus, a 
a heavy r.f. current flows in this section of the mains 
lead. Radiation and induction fields are then produced 
and these can by -pass the suppressor and re- energize 
the remainder of the mains wiring. 

Inductors are far less affected by the by- passing 
action of stray fields since their high- impedance 
limits the magnitude of r.f. current flowing in the 
section of the mains lead close to the appliance, and 
they separate the two sections of mains cable one from 
the other in the electrical sense. 

The properties of an inductor suppressor are best 
described by reference to its impedance characteristic 
over the range of frequencies involved. This is 
controlled by the self -capacitance of the coil which, 
by design, is made to resonate at the mid -band 
frequency or near to it ; at this point the impedance 
is high and the suppression is greatest. Fig. 2 provides 
this information for the inductors described. For the 
purpose of assessing the degree of suppression likely 
to be introduced it is convenient to regard the mains 
lead to the appliance as an r.f. feeder with an approxi- 
mate characteristic impedance of 150 ohms. By divid- 
ing this value into the impedance of the inductor 
the ratio expressed in decibels gives a fair approxima- 
tion of the degree of suppression introduced. The 
formula is : 

N, , = 2010 
Impedance of inductor 

n 
g10 150 

If this is used in conjunction with the graph (Fig. 2) 
it will be seen that the suppression is in excess of 
20db over the present five television channels and 
rises to about 40db at the mid -band frequency. 

E. 
L óodDó -1 L L 

17OpF -- 470pF 

N '00000 --N N ° N 

E E E- E 

(a) (b) 
Fig. 3. Two types of suppressor tested, (a) inductor 
suppressor, (b) twin n suppressor. 

Subjective tests which have been carried out in 
conjunction with laboratory experiments have con- 
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firmed that inductors should behave as efficient 
flex -lead suppressors. The tests were done on six 
typical domestic appliances which were chosen from 
a larger number and were known to produce severe 
television interference. Two suppressor circuits were 
tested as shown at (a) and (b) in Fig. 3. The inductors 
were single -layer solenoids wound on dust iron cores. 
They had an inductance of 8 -9µH, a self -capacitance 
of about 1 pF, and were self -resonant at 55 Mc 's. 

Five observers carried out tests at their homes. 
In each case they were done at as many different mains 
outlet points as possible. The receiver was kept in 
the same position throughout and no adjustments 
were made to the contrast and brilliance controls once 
they had been set for best reception when interference 

as not present. 
The interference levels were compared with, and 

without, the suppressor in circuit in accordance with 
the following nine- division code. 

(1) Picture obliterated -impossible to identify it. 
(2) Picture identifiable but of no entertainment 

value. 
(3) Very heavy interference. 
(4) Heavy interference. 
(5) Moderate interference. 
(6) Annoying, if interference present for long 

periods. 
(7) Perceptible but hardly ever annoying. 
(8) Just perceptible -does not attract attention. 
(9) No observable interference. 

The table gives the results of the tests in terms of 
these interference levels, the figures being rounded -off 
averages for each appliance. It will be noted that the 
suppressor using inductors only is the better of the 
two. The effect of connecting and disconnecting an 
earth lead, where such provision existed, has also been 
taken into account. In general the effect of earthing 
a 3 -core appliance was to increase slightly the general 
level of observed interference. 

It is a general rule that a flex -lead suppressor should 
be fitted as close as possible to the source of inter- 
ference. The reason for this is that the stray fields 
which radiate from that part of the mains lead con- 
necting the appliance to the suppressor increase rapidly 
in magnitude as the filter is moved away from the 
appliance. It will be apparent from earlier remarks 
that the efficiency of inductor suppressors is much 
less dependent upon their accurate positioning than 
that of capacitors. However, it is good practice to 
insert the suppressor within 6in of the appliance. 
TABLE OF AVERAGE INTERFERENCE LEVELS 

Appliance 
ir Suppressor Inductors only 

Unsup- 
pressed 

Sup- 
pressed 

Unsup- 
pressed 

Sup- 
pressed 

Hair dryer 
(2 -core) .. 3 6 3-4 8-9 

Hair dryer 
(3 -core) .. 2 5 4 7 

Sewing machine 6 8 6 I 8 

Vacuum cleaner 5-6 8 6 -7 I 9 

Fan .. .. 
1 

5 
i 

8 3 
1 8 

A.C. /D.C. motor 3 6-7 4-5 9 
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LETTERS TO THE EDITOR 
The Editor does not necessarily endorse the opinions expressed by his correspondents 

" Wireless Fifty Years Ago " 
ARTHUR MORSE'S comments in your October, 1953, 

issue on Maurice Child's delightful article (Wireless World, 
August, 1953) about early spark wireless days, raises a 

point on which I would like to comment. Mr. Morse 
refers to " the importance of carborundum, which was 

the preferred detector in commercial practice until the 
advent of de Forest's triode." Quite true, but one should 
add that carborundum was also the preferred detector in 

commercial practice for many years after the advent of 
de Forest's triode in 1906. This preference continued 
until after 1912, when the invention of the reaction or 
regenerative circuit brought on the era of modem radio. 

It is worthwhile keeping this period of history straight 
because there is an important lesson to be learned from it. 
For six long years, the secret of modem radio lay obscured 
by de Forest's erroneous explanation of how the triode 
operated; i.e., that positive or negative voltages applied 
to the grid produced alike a reduction in the current 
through the tube. This theory was accepted as the 
explanation of the detection process that was observed. It 
precluded the idea of amplification, a thought which might 
have occurred to someone if the grid voltage /plate current 
relationship had been correctly stated, and it had the 
result that for years no one made a serious study to find 
out how the " audion " really worked. The use of the 
triode in commercial practice was confined to that of 
detection, perhaps 50 per cent more effective than the 
crystal, a point of so little importance that not a tenth of 
one per cent of the stations in operation were fitted with it. 

Seven leading textbooks, published before 1914, compris- 
ing in all over 3,000 pages, devoted less than one page of 
aggregate space to the "audion "! 

The lesson is clear- anyone of us with a volt meter 
and potential divider to apply known voltages to the grid 
of a triode, and a galvanometer to measure the changes in 
its plate current, could have started unravelling the 
" auction's " mysteries long before we did start -had we not 
known too many things that were not so. The present 
generation is learning the same lesson over again from the 
advent of the transitor. We had the crystal for a longer 
period of time than we had the triode without suspecting 
its major use could be anything other than a detector; 
until the man appeared who questioned what everyone else 
" knew." 

Where could we find better examples of the wisdom of 
those immortal words set down four centuries ago? 

" There are more things in heaven and earth, 
Horatio, than are dreamt of in your philosophy." 

(Hamlet, Act I, Scene 5). 
EDWIN H. ARMSTRONG. 

Columbia University, New York, U.S.A. 

Television Aerials 
MY first perusal of F. R. W. Strafford's article (your 

November issue) filled me with alarm and despondency. 
I could imagine the public reaction to the suggestion of 
erection of Christmas -tree -like structures upon their 
property. 

Consequently, I read the article again with a view to 
finding a glimmer of hope. The result was not any more 
comforting than the first time. It was whilst pondering 
over the possibility of improving matters by the use of half 
rhombics and tilted wire aerials, etc., that I realized that 
although the pictorial representations implied a striving 
after gain, the mathematical considerations of the article 
were concerned in losses. This raised a further ques- 
tion, i.e., " Are we becoming slaves to the decibel? " 

It would certainly appear so at the moment as the 
following example will show : 
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Assuming a frequency of 50 M /cs, a signal strength of 
100 microvolts per metre, with H -type aerial and cable of 
4 db loss per 100 feet we obtain at the receiver a signal of 
137 microvolts for 50 feet run of cable. 

Now suppose we double the loss by using a less efficient 
aerial or cable of 8 db per 100 feet. We now get a 
signal at the receiver of 108 microvolts. Nowadays it is 
a relatively poor receiver which will not produce peak 
white for 100 microvolt input, particularly the "fringe" 
type. 

Thus it will be observed that the "alarming" loss that 
2 db is generally supposed to cause is neither here nor 
there with a modern receiver. 

The conclusions to be drawn from this are obvious. 
Free ourselves from the domination of the decibel and 
aerial installations, both present and future, can be less 
cumbersome and less expensive. 

Scarborough, Yorks. H. WILLAN CRITCHLEY. 

The author of the original article writes: 
Mr. Critchley has drawn certain conclusions from my 

article and flattered me to the extent of reading it twice, 
but I will not be diverted from my avowed intention not 
to enter the political field. 

On the second and technical issue concerning decibel 
fetishism, I am on safer ground and hasten to assure Mr. 
Critchley that, in certain circumstances, 2 db is a very 
useful increment when applied to vision reception, and 
1 db is not to be sneezed at, either! 

If Mr. Critchley will adjust his receiver for maximum 
sensitivity and insert an accurately calibrated step -by -step 
attenuator in series with the input connection from his 
aerial feeder, and furthermore adjust the attentuator so 
that the picture is just tolerable (that is, does not slip 
synchronism), he will find that the introduction of a 
further 2 db attenuation will result in an unstable, useless 
picture. 

Repeating the experiment at a somewhat higher signal 
level, but in the presence of thermal and Schrott noise, he 
will find that an increase of 2 db will markedly improve 
the picture quality. 

If an aerial gain of 2 db is achieved by the addition of 
parasitic or driven elements, it is axiomatic that the 
directional response of the aerial will improve, so that, 
apart from the 2 db increase in signal, there is a reduction 
in the ambient noise, man -made and terrestrial, and con- 
sequent improvement in signal -to -noise ratio which, after 
all, is a basic criterion of any communication system. 

F. R. W. STRAFFORD. 

Recording and the Law 
YOUR leading article in the December issue raises 

an interesting point about the illegal recording of broad- 
cast music. If a person is taken to court for pirating 
a broadcast of, say, a classical symphony, it will pre- 
sumably be necessary to establish where he got it from, 
since the copyright applies to the performance and not 
the music, which is automatically " out of copyright." 
This is going to be difficult, to say the least. If I take 
my tape recorder to a Cup Final and put on Beethoven's 
Seventh Symphony, I may be taken to hospital, but I 

am not likely to be taken to law, at least not with any 
satisfaction to the prosecution. It may be years since 
I made the recording: there have been hundreds of per- 
formances of it since. Who is to say whether I got 
it from the B.B.C., from a foreign station, from some 
records a friend brought from the U.S.A., or merely 
synthesized it from the outputs of a number of oscil- 
lators ? 

I imagine there must be many music lovers who, like 
myself, use a tape recorder to transpose the excellent 
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LETTERS TO THE EDITOR . 

music which the B.B.C. regards as fit background for 
lunch and tea to the evening hours when it is more 
concerned with improving my musical outlook. I play 
it back to an audience consisting of other cases of 
arrested musical development, refugees from television, 
and anyone else who happens to be interested. I invite 
the B.B.C. to prosecute me. E. G. HARRISON. 

Nottingham. 

MANY thanks for your clear exposition (December 
issue) about home recording and the law. 

One wonders by whom the B.B.C. and Radio Times 
had been " asked to remind listeners " in the lop -sided 
way that ignored the protection of freedom given by 
Parliament in the proviso to Section 1, Dramatic and 
Musical Performers Act, 1925 ? And will they publish 
a correction to maintain fairness of presentation about 
a freedom ? 

Authority has demonstrated it is rather addicted to that kind of thing. Here is an example. 
Television showed the " War on Pirates." The de- tector van went out searching. Did they catch a " pirate " ? No. They " caught " licensed viewers and under suasion of a Post Office warrant demanded pro- duction of licences. A fine example of the use of authority to do an unnecessary thing, when a glance 

at the register of licences would have sufficed. 
Mansfield, Notts. A. H. COUPE. 

Reflex Push -pull Receivers 
In his article in the November number, G. J. Pope 

has overlooked the shunting effect of the input resistance 
of V, across R. 

In the absence of V the voltage across R is about 
equal to that between grid and cathode of V, since 
the output impedance of V, = ( 1 ) is about equal to R. 

gin 
The cathode of V however, also presents a resistance 
1 across R. (The value of 1 is that obtained 
gm gm 

when the screen current is included.) 
Thus the input voltage will divide in the ratio of two - 

thirds to V. to one -third of V, and R in parallel. To 
put it another way, the signal current flowing in V, will 
divide equally between V, and R. It is clear that the 
full output power will not be available. 

This circuit does, however, ensure that V, is not likely 
to be over- driven; so that one source of distortion 
peculiar to reflex circuits is avoided. 

To improve the balance of the push -pull pair, R 
should be made large compared with 1 , or replaced 

gm 
by a suitable choke, appropriate arrangements being 
made for grid bias. 

Since the detector circuit is transformer- coupled from 
the anode of V it may be returned to the cathodes of 
V, and V, instead of to chassis. In this case the feed- 
back effect of the push -pull coupling is avoided, and 
increased sensitivity will be obtained. The output will, 
however, have the distortion characteristics of a single - 
ended stage. 

Incidentally, in view of the high modulation depths 
frequently used by the B.B.C., it would be better to 
make the diode load the volume control, replacing the 
existing 2 -Ma one by a 1 -Mfl fixed grid leak to reduce 
detector distortion. 

Malvern, Worcs. G. F. JOHNSON. 

Anode and Cathode 
THE correctness or otherwise of the Oxford English 

Dictionary's definition of the anode of a cell depends 
upon how it defines an electric current and I have had 
no opportunity of verifying this. It is correct if the 
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O.E.D. regards an electric current as a flow of electrons 
and disowns the regrettable " positive current." Should 
this indeed be so, Oxford is to be congratulated. One cannot, though, help feeling a little uneasy over such 
sponsoring of the electron current by the Home of 
Lost Causes. 

As " Free Grid " implies (your December issue), this 
business of anodes and cathodes is apt to be rather con- 
fusing. Which pole is which depends upon whether one 
is referring to what goes on inside a generator or to 
what takes place in the circuit which it feeds. No bad 
way of obtaining a clear picture is to think of a diode 
rectifier as a generator of d.c., using the old (and pos- 
sibly happier) names of filament and plate for its elec- 
trodes. 

Inside the valve electrons flow from filament to plate: 
the former is here the cathode and the latter the anode. 
But in the external circuit the electron flow is from plate 
back to filament. The positions are now reversed, the 
plate being the cathode of the generator in the circuit - 
the departure point of electrons -and the filament, as 
their arrival point, the anode. 

Replace the diode generator by a Leclanché cell. Matters are now a little more complicated, for, instead 
of a flow of electrons from the electrolyte to the can, there is a movement of positive zinc ions in the opposite 
direction. The result, however, is the same as if there 
were a flow of electrons to the can; and the can is the 
anode. 

A further complication is that the cell is a two-part 
affair, the electrolyte being the cathode of Part 1. In Part 2, there is a similar flow of positive ions -hydrogen 
ions this time -to the manganese- dioxide element. Here, then, the electrolyte is the anode and the MnO, element the cathode. Since the two parts of the cell are effec- 
tively in series, its master cathode is the MnO_ element and its master anode the zinc can. As in the case of the diode, the roles of these electrodes are reversed in the external circuit when the cell is under load. 

Berkhamsted. R. W. HALLOWS. 

Ignition Interference 
I WAS interested in the opinion expressed by Malcom 

S. Morse of Rockville, U.S.A., in your October issue. This opinion called forth your Editorial article on 
page 445. 

I believe that both Mr. Morse and your editorial miss 
the main point in discussing ignition interference to television, Mr. Morse believing that the interference is due to poorly designed British receivers, while your 
editorial suggests that the lack of ignition interference in America is due to the fact that the vehicles are effectively 
suppressed. 

Surely one of the main reasons for bad ignition inter- ference in Great Britain is due to the fact that, unlike 
America, the television transmissions are vertically 
polarized, and are in the main received on vertical 
antennas. The susceptibility of vertical antennas to reception of man -made and in particular, of ignition interference, is too well known to need any further eluci- dation. In the United States transmissions are horizontally 
polarized and horizontal antennas are not so prone to pick up this type of interference. 

Secondly, it is a fact that the average British small car produces, for some undiscoverable reason, ten times as much interference as practically any American car. This point is well brought out in South Africa, where some 90 per cent of all cars in use are large American cars, practic- 
ally all equipped with short- and medium -wave car radios, 
yet very few of the cars are equipped with anything 
except the most elementary form of suppression devices. 
On the other hand, any British car equipped with radio apparatus has to be lavishly equipped with every known 
suppression device. 

In order to illustrate this, the writer's own vehicle, an 
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American car, is equipped with a receiver capable of 
covering 10 -550 metres, with an average sensitivity of 
1 mV. With this equipment it is possible to receive 
amateur and short -wave broadcasts of a low signal level 
even when travelling in normal suburban traffic, except 
when a small British car appears anywhere within 700 -800 
yards. In fact, over a period of time, I find it quite 
possible to state just what kind of British car is approach - 
ing me from the rear, without looking in the rear -view 
mirror, merely by listening to the racket which it 
generates in the receiver. 

My own car is equipped with a noise suppressor only 
on the vibrating -reed type voltage regulator. 

T. A. DINEEN (ZS6TP). 
South African Philips (Pty.), Ltd. 

Johannesburg, South Africa. 

Technical Qualifications 
I WAS most interested to read the letter appearing in 

your November, 1953, issue from Mr. P. B. Hayes. In the 
penultimate paragraph of this letter Mr. Hayes states 
that the British Institution of Radio Engineers grants 
holders of the full Technological Certificate of the City 
and Guilds of London Institute complete exemption from 
the Technical and Mathematics sections of the Graduate - 
ship Examination. 

This is not quite true. In actual fact, holders of the full 
Technological Certificate of the City and Guilds of Lon- 
don Institute in Telecommunications Engineering are 
exempted from all except Part I of the Graduateship 
Examination; that is, Physics. 

London, W.C.1. A. J. KENWARD, 
(Examinations Officer, Brit. I.R.E.) 

IN a short time I shall be due for release from the 
forces after completing my National Service. 

This year I obtained a full pass in the Radio Trades 
Examination Board examination and I felt that I would 
prefer a servicing post in industry rather than with a 
dealer. 

In recent months I have had a number of interviews 
with large industrial concerns after applying for such posts, 
and have found without exception that the interviewer 
has never heard of the R.T.E.B. certificate. The most 
common method of selection I found was by extremely 
simple oral or written questions. 

Since the R.T.E.B. is recognized by the British Institu- 
tion of Radio Engineers and other important bodies, I 
think industry would do well to note the qualifications 
required for the R.T.E.B. certificate. 

Street, Somerset. M. E. INGERFIELD. 

AS a subscriber to Wireless World since 1927 and set 
back some distance from the British scene, I have followed 
through the medium of your publication the gradually 
increasing chaos in the radio engineering educational field 
in Great Britain, which must, in the long run, militate 
against the efficiency of the radio industry in your country. 

There was a time when it seemed " Radio Engineer " 
would be a title of professional status similar to " Civil 
Engineer," etc., and that radio engineers would be acknow- 
ledged by the public as professional men and part of the 
engineering profession as a whole. 

Such an outcome, instead of the present sorry state of 
affairs, would have rendered the profession attractive to a 
greater proportion of the best brains of the country and 
there would be less concern expressed about shortage of 
suitable material at I.E.E. and other meetings. 

Viewed from this distance, there does not appear to be 
any justification for the increasing multitude of engineering 
qualifications and associations and the situation must con- 
fuse the public, the student and the industry. The I.E.E. 
has tried to introduce some semblance of order into this 
chaos by defining the province of the engineer, the tech- 
nician and the craftsman, but your advertisers, for example, 
continue merrily to confuse the whole lot or reverse the 
roles, either out of ignorance or with a view to flattering 
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their potential customers. Is there any hope that Great 
Britain will fall in line with the Commonwealth and most 
of the other English- speaking countries and use the title 
" engineer " in a consistent manner throughout the range 
of engineering endeavours? 

The news writers are not hard pressed to find more 
glamorous titles for the professional engineer when he 
merits attention; all they have got to do is to pick at 
random from the confusion already created, a technologist, 
technician, boffin, technocrat, applied scientist, back -room 
boy, designer, research worker, radio executive, technical 
expert, inventor or whatever takes his fancy. They would 
be hard pressed, however, to pick out genuine professional 
engineering qualifications from amongst radio's growing 
alphabetic array. But does it matter much if students 
and employers are further befuddled -or could they he? 

" ENGINEER ABROAD." 

" Voltmeter Loading Again " 
IN the October issue R. A. Wiersma stated in his article 

that the " one voltmeter three measurement " method 
cannot be applied to the case of non -ohmic resistance 
chains, and in particular cannot be used to measure the 
anode voltage of a pentode with resistive load. However, 
provided the voltage indicated by the meter when across 
the valve is higher than the " knee " voltage, the method 
is valid. This can be shown by considering the diagram. 

ABC is an ideal pentode characteristic in which CB is 
assumed linear and is produced to cut the I axis at point I. 
From point H on the abscissa corresponding to h.t. voltage 
Via, load lines HD and HF are drawn. These correspond 
respectively to anode load RL, and Rt, shunted by meter 
resistance R,,. The line ID relates current and voltage 
when the meter is in parallel with the valve. 

With RL in series with the valve the working point is 
located at O and anode voltage is V. 

When RL is shunted by the meter the working point 
moves to F, the meter indicates V, and FG represents the 
meter current. When the meter shunts the valve the 

i 

B E 

' Ì 

-Vz- 
I 

' V 

VHS 

V,- - 
-- - ---+ 

working point becomes D, the meter indicates V, and DE 
represents the meter current. 

Triangles DOE and FOG are seen to be similar, so that 
V. DE EO V4 V - V. 
V, FG FO V., V,,, - V, -- V 

Hence 
V:Vpt. -- V_V V,V 

and 

V 
V, --- V. 

Thus, so long as D, O, F lie above the " knee " point B, 
the formula will give a result whose accuracy depends only. 
on the linearity of characteristic to the right of B. 

With a valve biased by means of cathode resistance the 
method furnishes " anode to earth " volts since the relevant 
characteristic has the same shape as ABC. 

Enfield, Middx. D. CHAPLIN 
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Home -Made Transistors 
Inexpensive Conversion of Selected Germanium Diodes 

By P. B. HELSDON, A 11.Brit.I.B.E. 

IT is quite practicable to make point -contact tran- 
sistors at home which compare quite well with those 
advertised by professional manufacturers. The elec- 
trical ratings and characteristics of the type 2N32 
represent an attainable target for home -made units. 
The real difficulty is to make two units with reasonably 
similar characteristics. Consequently circuits must 
be tailored to suit the individual transistor if best re- 
sults are to be obtained. 

Even the best available point- contact units require 
careful handling, both electrically and mechanically; 
home -made transistors are no exception. If a bought 
unit dies, that's the end of it, but home -made units 
can be repaired by rotating the crystal to a new spot 
and re- forming. One unit has been resuscitated at 
least six times after circuit mishaps. It now has a 
current -gain " alpha " of 3 and a collector impedance 
of 50,000 ohms. Assuming an emitter impedance of 
500 ohms, this represents an available power gain of 
23.5 db. The alpha cut-off frequency is about 3 Mc /s. 

The following materials are required to make one 
point -contact transistor : - 

(a) 1 germanium diode (see below). 
(b) 6in of 20 s.w.g. tinned copper wire. 
(c) lin of 36 s.w.g. phosphor- bronze wire. 
(d) ;in of in diameter synthetic resin bonded paper 

(s.r.b.p.) rod. 
(e) ,'ein of ;,in diameter s.r.b.p. rod. 
(f) 1in of Kin i.d. x kin o.d. s.r.b.p. tube. 
(g) 9in insulated tinsel copper flex (hearing -aid 

cord). 
(h) ,in of 1 mm insulating sleeving. 
(i) Bee's wax or impregnating wax. 
(j) in x ,'e in x 0.001in mica sheet. 
(k) 8 B.A. brass grub screw }in long. 
The tools required are those used generally for light 

instrument work. In addition, a pocket microscope 
of magnification 20 to 30 times is essential. 

A simple ohmmeter in conjunction with a torch bat- 
tery (41 volts) and a 4.7 k!1 resistor is all the test equip- 
ment necessary. The ohmmeter should have an internal 
9 -volt battery and a half -scale reading of about 5,000 
ohms. A Model 7 "Avometer" on the 1- megohm 
range is suitable. Assembly and forming jigs are des- 
cribed below. 

The basis of the home -made transistor is a commer- 
cial high- reverse -voltage germanium diode. Diodes 
with a " turnover " voltage of 80 volts or more are 
usually necessary. 

The basic physical phenomena which permits tran- 
sistor action is " hole" storage. This is undesirable 
in diodes since it reduces the efficiency of rectification 
at high radio frequencies. Recently manufactured 
diodes appear to have been treated to minimize " hole " 
storage, consequently they make poor transistors. The 
best transistors are made from the glass- tube -enclosed 
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type of diode made a year or two ago. The CG4-C 
and CG1-C with metal end caps and wire leads usually 
make good transistors. It is not necessary to use new 
diodes. Burnt out units are satisfactory as long as the 
crystal surface is unpitted and bright. 

The first step is to clean the wax from the brass cap 
at the crystal (or red) end of the diode. The glass 
tube is gently broken and the cat's -whisker end of the 
diode discarded. Every precaution must be taken to 
avoid touching the face of the crystal since contamina- 
tion from the fingers or tools may ruin it. The crystal 
is found soldered to a small brass mounting pin which 
is held in the brass cap by a set screw and a sealing 
compound. It is difficult to release the crystal by un- 
doing the screw because the sealing compound holds 
it fast. 

The crystal on its pin mount can be pushed out of 
the cap by means of a suitable jig and a vice. The jig 
consists of a metal plate at least ein thick containing a 
hole (No. 2 drill) larger than the diameter of the glass 
tube but too small to pass the brass cap, and the shank 
of an old twist drill about T'ain diameter. The cap con- 
taining the crystal is placed so that what remains of 
the glass tube is in the plate and the drill shank is then 
placed in the centre of the cap, behind the crystal. 
This assembly is squeezed in a vice until the crystal 
on its brass mount is ejected. The brass cap is dis- 
carded. 

The crystal on its brass mount must be handled only 
by means of clean tweezers or small instrument pliers. 
Clean the remains of the sealing compound from the 
brass pin by scraping with a suitable tool. With a 
Morse No. 62 drill make a hole centrally in the base of 
the pin to a depth of T'ain. Cut a lin length of the 
20 s.w.g. copper wire and quickly solder it into the 
hole. This is best done with the wire held vertically 
in the vice. Only "radio" 60/40 resin -cored solder of 
low melting point should be used, as acid fumes or 
excessive heat would spoil the crystal. Test the joint 
for strength. Slip a }in length of the 1 mm sleeving 
up to the joint. Solder 3in of the tinsel flex to the 
end of the wire, using a heat shunt if necessary to 
protect the crystal. If the crystal should have been 
contaminated by dust or soldering smoke it may be 
possible to clean it on a silicone- impregnated lens tissue. 

The collector and emitter contact points are made 
from flattened 36 s.w.g. phosphor- bronze wire. Cut 
the wire to two -gin lengths. Straighten if necessary. 
Flatten the wires by hammering between two hard 
smooth steel blocks. The flattened wires should be 
about 0.002in thick. The points are ground with a 
hand -held carborundum stone. 

The stone should be fine, clean and preferably new. 
Grind one end of each wire to an equilateral V- shaped 
point. Only a few light strokes are required. Examine 
the points under the microscope to see that they are 
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clean and sharp. The radius at the tip should be less 
than 0.0005in and the angle of the V about 60 degrees. 
The points should be as alike as possible. Do not 
touch with the fingers. 

The body of the unit consists of a ; -in length of the 
-in diameter s.r.b.p. rod. The central hole in the 

body is drilled No. 44 or 45 to give a sliding fit for the 
crystal mounting pin. A radial hole is drilled and 
tapped 8 B.A. to meet the central hole about :ii in 
from the top face. Two holes symmetrical to the tapped 
hole are drilled No. 64, one on each side of, and 
parallel to, the central hole at a radius of IA in. These 
holes must be a tight fit for the 20 s.w.g. copper wire. 
A ;,in long brass grub screw is fitted to the tapped 
hole. 

Cut the 20 s.w.g. copper wire to two 2 -in lengths 
and clench each piece about in from one end firmly 
in a pair of point -nosed pliers. The deformation of 
the wires ensures the necessary very tight fit in the 
body. Draw the wires into their holes in the body, 
with the short ends at the top, until they are immov- 
able. The short ends are then bent through a right - 
angle in opposite directions tangentially and parallel 
to each other. The bends should be in from the top 
face of the body. The bent ends are then cut to be 
within the projected circumference of the body. With 
a fine file make flats on top of the bent wires. These 
flats should be in one plane and parallel to the body 
face. Tin the flats with a soldering iron and remove 
excess resin. Cut the ends of the wires projecting 
below the body to a length of ,'in. Solder to each a 
3in length of the tinsel flex. 

A cap for the transistor is made lrom s.r.b.p. tube 
in inside diameter, ',in outside diameter and lin long. 

A i'ain slice of the in diameter rod glued into the top 

INSIDE DIAMETER OF CAP 
SLIDING FIT ON BODY 

SOLDERED 

PHOSPHOR -BRONZE 
POINTS 

of the cap completes it. The cap should be a light 
push fit on to the body. p 

Each cat's- whisker must be bent to make an angle 
of just over 90 deg. The distance between the point 
and the bend should be irin less than the distance be- 
tween the flats on the support wires and the top of 
the body. The angle to which the cat's -whiskers are 
bent is important. It should be as close to 90 deg as 
possible without actually being 90 deg or less. 

The cat's- whiskers are soldered in place on the sup- 
port wires by means of a simple jig. This jig con- 
sists of a brass 8 B.A. screw Thin long, eased down if 
necessary to be a sliding fit in the central hole. The 
end of the screw is drilled centrally with a hole % in 
in diameter and ii6in deep. The jig is placed in the 
central hole to project above the top face of the 
body. Tighten the grub screw in the side of the body 
to hold the jig in place. The head of the jig screw 
projecting below the body can be held in a vice during 
the following soldering operation. 

With tweezers lay one of the cat's- whiskers on a 
support wire so that the V- shaped point rests in the 
,'t in hole in the jig. Balance the whisker if necessary 
by cutting the unpointed end with a pair of scissors. 
The jig must be set so that the unpointed part of the 
whisker is parallel to the top face of the body. Solder 
by placing the iron for a few seconds in contact with 
the support wire a little distance away from the 
whisker. The whisker will settle down a little during 
this operation. The joint must be a strong one since 
it will be stressed after assembly. There must be no 
solder on the parts of the whisker not in direct con- 
tact with the support wire. This is to maintain the 
necessary springiness of the whisker. 

The second whisker is placed on the other support 
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Fig. I. Constructional details or home -made transistor. 
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in line with the first whisker. The points should be 
in contact together in the ,i',in hole. Solder as for the 
first whisker. Remove the jig from the body and cut 
the spare ends of the whiskers close to the support 
wires. Trim with a fine file any projections outside 
the circumference of the body. 

The points examined under the microscope should 
be within about 0.002in of each other at the tips. The 
bends should be slightly farther apart. Looked at 
sideways the two Vs should appear coincident. If the 
points themselves are in contact it does not matter at 
this stage. 

Cut a rectangle of 0.001in mica about ,;';in x ,'sin 
and carefully place it with tweezers between the 
whiskers. Friction will hold it in place. The mica 
should be positioned about O.Olin above the points. 

The assembly of the crystal requires care. Insert 
the crystal on its mount into the central hole until the 
crystal comes into contact with the points. Increase 
the pressure until the top parts of the whiskers deflect 
about O.Olin. Tighten the grub screw. The insulated 
sleeving should also be inside the central hole as far 
as it will go. This is to give mechanical stability. 

Examine the point spacing under the microscope. 
Any spacing between 0.0005in and 0.005in will make a 
transistor, but 0.002in is about optimum. If the points 
are found to be touching each other, release and par- 
tially withdraw the crystal and move the mica spacer 
down nearer the points. Readjust the crystal -point 
pressure as before. If the points skate about on the 
surface of the crystal it means that the angle at which 
the points meet the surface is incorrect. The angle 
must be as near normal as possible. Any latent in- 
stability of the points can be discovered by smartly 
tapping the body. The tapping procedure also helps 
to settle the points into the etched surface of the 
crystal. After tapping re- examine the point spacing. 
If satisfactory the cap should be fitted to protect the 
unit. Do not push the cap on too far or it will damage 
the points. 

After forming and testing (described below) the unit 
is sealed by melting wax into the central hole and 
around the base of the cap. The wax must not pene- 
trate as far as the crystal. The insulated sleeving helps 
to prevent this. The procedure is to place a small 
pellet of wax on the inverted unit and melt it quickly 
with a clean soldering iron. As soon as the wax melts, 
withdraw the iron. 

All connections to the transistor must be made 
through the tinsel flex leads and not directly to the 
20 s.w.g. wires. The reason is that the heat of solder- 
ing direct to the support wires would probably un- 
solder the internal joints. Also, if connection is made 
direct with crocodile clips, the shock of the spring - 
loaded clip slipping off is sufficient to break the co- 
hesion developed at the points during forming. 

The preliminary tests are to establish that a satis- 
factory double -diode exists. Check with the ohm- 
meter the resistance between the points, with the 
crystal lead (base connection) left floating. This is 
the unformed emitter -collector resistance and is usually 
about 1 megohm. A short -circuit requires readjust- 
ment of the points. 

When the " Avometer" is used as an ohmmeter the 
normally positive (red) terminal has a negative poten- 
tial. This will be described as the virtual negative 
terminal in the following text. With the virtual nega- 
tive connected to the base, measure the resistance to 
each point. Each should be less than 1,000 ohms. 
Typical value is 500 ohms. Repeat with the virtual 
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Appearance of- finished transistor, with and without sealing 
cap. 

positive to the base. Each should be greater than 
100,000 ohms. Typical value is 1 megohm. These 
readings should be fairly stable. If there is severe 
jitter the point pressure should be increased. The 
final forming process usually removes the last trace 
of jitter. 

The next test is for transistor action. Connect the 
ohmmeter between one point and the base, with the 
virtual negative to this point (collector). Between the 
other point (emitter) and base, connect the 4 -volt 
battery in series with the 4,700 -ohm resistor, making 
the emitter positive. The indicated collector -base 
resistance should fall about ten times, when the 
emitter bias is applied. Any observable drop in 
resistance is encouraging. If the drop is large, sus- 
pect an emitter -collector short -circuit. Repeat with 
the points interchanged. Choose the arrangement 
that gives the largest percentage drop in indicated 
resistance. Mark the collector wire with a spot of 
paint. If no transistor action can be detected, try a 
new spot on the crystal or change the crystal. Very 
few crystals tested by the author failed to give tran- 
sistor action, and excellent results were obtained with 
about half of those tested. 

The collector point must now be electrically formed 
to get the current gain (alpha) up to a useful value. 
The forming process also reduces the collector impe- 
dance. The increase in alpha, however, far outweighs 
the loss in collector impedance with successful form- 
ing. For example, forming can increase alpha from 
0.1 to 2.5 while the collector impedance drops from 1 

megohm to 25,000 ohms, giving an increase in power 
gain of nearly 16 times. 

The theory of forming has been discussed by W. 
Shockley', J. Bardeen' and W. H. Brattain, W. G. 
Pfann2, ", also by L. B. Valdes' and W. R. Sittner ". 
Methods of forming have been described by B. N. 
Slade' and R. W. Haegele'. The essence of these 
theories can be summarized as follows :- 

The collector is formed by passing a short heavy 
pulse of current through it. The intense local heating 
changes the n -type germanium to p -type just under 
the point. In addition, thermal diffusion transfers 
some of the point material or surface impurities into 
this p -type area and changes an even smaller area in 
the immediate vicinity of the point back to n -type. 
The result is as if there were an n -p -n junction tran- 
sistor with base input connection acting in cascade 
with the collector. The current gain is correspond- 
ingly high. 

A theory that thermal traps are formed under the 
collector point also accounts for the very high alpha 
sometimes observed at low emitter currents. " Holes " 
caught in these traps form a positive space charge 
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which attracts electrons from the collector. The 
average velocity of the electrons is much greater than 
that of the trapped " hiles," consequently the current 
gain is that much greater. In practice the traps 
become saturated for emitter currents much above 
50 p.A. Consequently, the alpha falls to normal values 
of 2 or 3 at the more usual emitter current levels of 
1 mA or so. In addition, this peak of alpha is very 
sensitive to temperature. This high alpha at low 
emitter current is not of much interest in transistors 
used as high -level amplifiers, but it is very important 
in the case of switching transistors. It greatly affects 
the triggering sensitivity in some switching circuits. 

The purely thermal conversion to p -type material 
under the point can probably be provided by any 
short pulse, unidirectional or oscillatory; but better 
results are obtained when the collector is pulsed 
negatively, with suitable precautions to prevent the 
pulse becoming oscillatory. There is considerable 
scope for experiment in methods of forming. 

A typical method of forming, given by B. N. Slade, 
is to discharge a capacitor of from 0.001 to 0.1 µF 
between the collector and base. The capacitor should 
have been previously charged to a voltage of from -75 
to -300 volts. A charge /discharge switch is con- 
venient. The emitter bias may be left connected, but 
the ohmmeter must be disconnected from the col- 
lector. Auxiliary contacts on the charge /discharge 
switch can do this. 

Start pulsing at low voltage (80 volts) using the 
smallest capacitor. After each pulse measure the 
collector resistance (as before) with and without 
emitter bias. Increase the pulse in 20 -volt steps and 
increase the capacitor at the end of each voltage cycle. 
Stop pulsing when the collector resistance, with 
emitter bias, has fallen to below 1,500 ohms, or when 
the collector resistance for zero bias has fallen below 
10,000 ohms. A good transistor will be greater than 
30,000 ohms for zero bias and less than 1,000 ohms 
with bias. When satisfactory results are obtained seal 
the unit with wax as described above. 

More elaborate tests of the characteristics can be 
made point -by -point with suitable meters and current 
supplies. 

The following tentative ratings are recommended 
for the home -made unit :- 

Maximum collector voltage (d.c.) - 30 volts. 
Maximum collector voltage (peak) - 80 volts. 
Maximum collector current (d.c.) -10 mA. 
Maximum collector dissipation .. 50 mW. 

These figures can, of course, be modified as ex- 
perience is gained. 

The application of the transistor in circuits requires 
care if a reasonable life is to be obtained. Inductive 
and capacitive surges are particularly to be avoided. 
Switching off a transistor circuit containing a trans- 
former, for example, can easily produce an inductive 
kick which will " over -form " the collector, with disas- 
trous results. In such circuits it is advisable to replace 
the usual on -off switch by a potentiometer plus switch, 
so that the current is slowly reduced to a low value 
before switching off. In circuits where the transistor 
is used to discharge a capacitor it is advisable to 
include a 1,000 -ohm resistor in the collector lead to 
limit the peak current to a safe value. Oscillatory 
circuits which are liable to " squegg " are dangerous. 
For this reason one should not lightly attempt to 
obtain Class C operation by means of a C.R autobias 
network in the emitter circuit. 

Home -made transistors have been applied to several 
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different circuits, such as a saw -tooth generator, a 
sine -wave audio oscillator, an e.h.t. generator, a bi- 
stable multivibrator. a , tedium-wave straight receiver 
and an audio amplifier. The e.h.t. generator provides 
860 volts d.c. for an input to the transistor oscillator 
of 2.2 mA at 16 volts. It forms part of a megohmmeter 
which measures up to 20,000 Mn, and is contained in 
a box (complete with a hearing -aid type battery) 
measuring 6in x 4in x 3in. 

The e.h.t. supply has also been used in conjunction 
with an image -convertor tube, and could be used to 
supply a small cathode -ray tube for oscillographic 
work. 

The medium -wave receiver was, in fact, a crystal 
set (germanium diode) with one transistor stage of 
h.f. amplification, and used a loop aerial. A rough 
measurement of power gain gave a figure of 26 db. 
Part of this gain was due to positive feedback (re- 
action), but the circuit was quite as tame as any 
similar valve circuit. If one allows for the square 
law of the detector the effective gain was 52 db! 
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ESSAY 1'OMIPETITIO1 
Scientific Research in Industry 

PRIZES of £100 and £50 are being awarded for the 
best and second -best entries in an essay competition which 
is being run by the journal Research. The essay has to be 
about any recent scientific discovery and its applications 
in industry, or any item of industrial research work that 
the competitor thinks should be undertaken. Entries 
have to be about 3,500 words long and must be written 
without technical jargon so that they can be understood by 
a board of directors or management committee with no 
specialist knowledge. Competitors must be able to prove 
that they are engaged on scientific research, and their 
essays have to be sent in by 30th June, 1954. 

In addition to the ordinary prizes, two special ones of 
£100 and £50 are to be awarded by the Sunday Times 
for entries which are suitable for publication in a general 
newspaper and which relate to one of the following sub- 
jects : applications of atomic energy; aerodynamics; con- 
servation or utilization of fuel; electronics in business 
efficiency. 

Further details can be obtained from the publishers of 
Research, Butterworths Scientific Publications, 88 Kings - 
way, London, W.C.2. 
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Band 4 Television 

Converter 

IN view of recent speculation on the use of Band 4 
(470 -585 Mc /s) for television, considerable interest ha. 
been focused on the experimental transmission. 
arranged by the Television Society. These will take 
place in the 70-cm amateur band with the vision on 
427 Mc /s and the sound on 423.5 Mc /s. 

If reasonable care is exercised a small converter 
using normal valves and established circuit technique 
can be employed at frequencies of this order. An 
example of this is a converter designed especially for 
receiving these experimental transmissions which was 
described by D. N. Corfield in the journal of the Tele- 
vision Society for January- March, 1953. An orthodox 
power unit is used giving 250 V, 75 mA hi. and 6.3 V, 
1.2 A 1.t. The oscillator (V,) h.t. supply is stabilized 
by a Brimar VR150 /30 voltage stabilizer, or its equi- 
valent, at 150 V. 

The converter is intended for use with a normal 
television receiver tuned to the London station 
(45 Mc /s). V, is a double triode (12AT7) employed 
as an earthed grid push -pull r.f. amplifier and is 
neutralized as shown. The left -hand section of V. 
(12AT7) is an anode -bend triode mixer and the right - 
hand section a frequency -doubler for the variable oscil- 
lator V, (12AT7) operating on 190 Mc /s. The inter- 
nal coupling in V, suffices for mixing purposes, no 
other coupling being needed. 

V, is an i.f. amplifier at 45 Mc /s using a 6BW7 
or EF80 valve. Its grid and anode circuits are a 
little unusual but quite orthodox in so far as com- 
ponents are concerned. 

Coils L, to L, inclusive are hairpin shape made 
of No. 18 s.w.g. silver -plated copper wire, the width 
of the hairpin being a little more than the width 
of the B9A valve -holder. The length of wire for 
each is as follows : L, =11in, L, L,, = 21in, L, = 
2in and L., =3 in. LR and L, are self supporting 
r.f. chokes, lin long and kin diameter wound with 
No. 24 s.w.g. En. copper wire, while L, and L.,, the 
45 -Mc /s coils, are wound with 20 turns of No. 24 2 p 
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WORLD OF WIRELESS 
Ionospheric Cross -modulation Television 
Show Mobile Radio Users Amateur 

Eulergenc's Network 

" Luxembourg Effect " Again 
LITTLE has been heard of the Luxembourg Effect* 

for some years, probably because of the general increase 
of power of medium -wave stations and of the tendency 
of listeners to avoid medium -wave reception by indirect - 
ray, since very few transmissions can now be received 
with anything approaching " programme -value " beyond 
the ground -ray range. However, since a very high -power 
transmitter radiating the " Voice of America " programmes 
on 173 kc /s opened near Munich, reports have been 
received from many parts of Europe that its modulation has 
been heard superimposed on medium -wave programmes. 

The European Broadcasting Union is investigating the 
reports as it is thought that they may throw some light on 
the subject of cross -modulation and the Union would wel- 
come reports from Wireless World readers who may 
observe the effect. The factors which influence the 
phenomenon include the range and bearing of the desired 
and interfering stations from the receiving point. Corre- 
spondents should also state the date, time and place of 
the observation, the name and frequency of the desired 
station, and give as full a description as possible of the 
severity and nature of the cross -modulation. Reports 
should be addressed to the Centre Technique, Union 
Européenne de Radiodiffusion, 32, Avenue Albert -Lan- 
caster, Bruxelles -Uccle, Belgium. 

* The superimposition of the modulation of a long -wave station 
en that of a medium -wave transmitter when the path of the m.w. 
station passes through a region of the ionosphere disturbed by the 
Lw. transmissions. 

Isle of Man TV 
ANOTHER temporary low -power television station, in- 

stalled near Douglas, Isle of Man, was brought into service 
by the B.B.C. on December 20th. Operating in Channel 5 
(vision 66.75 Mc /s, sound 63.25 Mc /s), which it shares 
with Wenvoe and Pontop Pike, the transmitter employs 
the asymmetric side -band method of transmission with 
vertical polarization. The permanent station, for which a 
site has not yet been found, will operate on the same 
frequencies. The station will initially depend on the 
direct reception of Holme Moss for its programmes. 

Radio Fuze Award 
A TAX -FREE AWARD of £20,000 to Pye, Limited, 

for the development during the war of the proximity fuze 
and the No. 19 tank radio set has been made by the 
Government. The fuze, which was described in Wireless 
World of November, 1945, depended for its operation on 
an application of the Doppler effect. Radiation from a 
miniature transmitter, fitted inside an anti -aircraft shell, 
was reflected from the target and received back at a 
slightly different frequency. The beat note thus obtained 
was amplified and, on reaching a sufficient intensity, set 
off the fuze. 

Television Shots 
NEARLY 40 EXHIBITORS are participating in the 

annual exhibition of the Television Society which opens 
at the Electrical Department of King's College, Strand, 
London, W.C.2, on January 7th. On the first day admis- 
sion is restricted to members and the Press (6 -9 p.m.). 
On subsequent days it will be open from 12 noon to 9.0 
(8th) and 10.0 -9.0 (9th) to holders of tickets obtainable 
from the Society at 164, Shaftesbury Avenue, W.C.2. 
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One of the two 
identical arrays 
for the Television 
Society's trans - 
mister. Each 
array has S pairs 

of half -wave 
dipoles stocked in 
front of, and 
spaced a quarter 
wave length from, 
an expanded - 
metal reflector 
measuring Eft 
aft. 

In addition to the following organizations, some indi- 
vidual members of the Society will be exhibiting equip- 
ment. Avo, B.B.C., B.I.C.C., B.R.E.M.A., Belling & Lee, 
Bush, Balcombe, Sydney S. Bird, Cinema -Television, 
E. K. Cole, Central Equipment, Direct TV Replacements, 
Dubilier, E.M.I. Engineering, E.M.I. Institutes, Ediswan, 
Ferguson, Ferranti, G.E.C., A. H. Hunt, Hallam Sleigh 
& Cheston, Leland Instruments, Livingston Hogg, Mole 
Richardson, Mullard, Murphy, Nera, Norwood T.C., P.O. 
Research Station, S.T.C., 20th Century Electronics, 
T.C.C., Telequipment, Telcon, Wayne Kerr. 

During the exhibition it is planned to start up the 
Society's 405 -line experimental transmitter working on 
427 Mc /s, which is installed at the Norwood Technical 
College. The sound and vision aerial arrays, designed by 
D. N. Corfield, have been made by Belling & Lee and 
presented to the Society for the transmitter. 

Purchase Tax Concession 
IT has been decided by the Customs and Excise Office 

that " pillow -phones " -used by hospital patients unable 
to wear the conventional headphones -will not be liable 
to purchase tax, even if they incorporate cone -type loud- 
speaker chassis. 

It is pointed out that the matter will be reviewed if a 
market for domestic use develops. 

Mobile Radio 
WHEN announcing the formation of the Mobile Radio 

Users Association, Sir Robert Renwick said that its aims 
are briefly to represent those who operate mobile radio - 
the generic term for " business radio " and the like -who 
with the advent of competitive television are likely to be 
compelled to change their frequencies. 

The Association contends that the present uncertainty 
of frequency allocation is hampering the development of 
mobile radio. It demands that mobile users be allowed to 
maintain their present position in Band 3 unless some 
satisfactory alternative can be offered; any user displaced 
should be compensated and, furthermore, security of 
tenure in the new channel should be guaranteed. 

The technical adviser to the Association is J. R. Brink- 
ley of Pye Telecommunications. The head office of the 
M.R.U.A. is at 199, Piccadilly, London, W.1, but the 
secretary, Ronald Simms, is at Buckingham Court, 
Buckingham Gate, London. S.W.1 (Tel.: Abbey 5763). 
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Emergency Communications 
AN EMERGENCY SERVICE to provide communica- 

tions in time of national disaster, such as the East Coast 
floods of last year, has been formed by the Radio Society 
of Great Britain. This Radio Amateur Emergency Net- 
work is open to all transmitting amateurs, who are asked 
to register their stations with the R.S.G.B. The Society 
envisages the formation of a nation -wide system of local 
networks operating in the 2 -, 10- and 80 -metre bands. 

The new service will offer its facilities to such bodies 
as the Post Office, the Red Cross, W.V.S., hospital ambu- 
lance services, public utility undertakings, rescue services, 
the police and civil defence units. To maintain close 
liaison with these organizations a communications officer 
is to be appointed in all major cities and towns. The 
network will provide means of communication only when 
the normal Post Office telephone services are either out 
of commission or overloaded, and will feed its messages 
into the Post Office lines at the nearest suitable point. 

Empire Broadcasting 
WE ARE REMINDED by the celebrations of the 21st 

anniversary of the B.B.C. Overseas Service of the efforts 
made by Wireless World as far back as 1926 for the 
establishment of a short -wave overseas service and using 
this very title "Empire Broadcasting." It is interest- 
ing to recall that the idea was strongly criticized by 
Capt. P. P. Eckersley, then B.B.C. Chief Engineer, in 
a letter to The Times. He adopted the policy of "waiting 
for perfection " rather than introduce the experimental 
short -wave service for which we were pleading. 

When the Dutch short -wave station PCJJ, at Eind- 
hoven, was inaugurated early in 1927 (five years before 
the B.B.C. Empire station at Daventry started transmis- 
sions) we published the cartoon and caption reproduced 
below. Later that year experimental transmissions were 
started from the Marconi transmitter, G5SW, at 
Chelmsford. 

" In 1652 Admiral Tromp, the courageous Dutch commander, 
defeated the British fleet under Admiral Blake at Dover, and, 
according to tradition, sailed up the Channel with a broom hoisted 
to his masthead to denote that he had ' swept the seas.' In 1927 the 
Dutch station of the Philips Company at Eindhoven ' sweeps the 
ether' on short waves and again scores off Britain, but this time 

in the friendliest spirit of rivalry." 

PERSONALITIES 
Norman C. Robertson, M.B.E., Assoc.I.E.E., M.Brit.I.R.E., 

has resumed his duties as deputy managing director of E. K. 
Cole, Ltd., having completed his two years' service with 
the Ministry of Supply as director -general of electronics pro- 
duction. While at the Ministry he was responsible for co- 
ordinating the production of electronic equipment for the 
defence programme. Mr. Robertson entered the radio in- 
dustry in 1924 and joined Ekco in 1930, where he has been 
successively chief inspector, production manager, works 
manager and, since 1945, deputy managing director. 

Peter E. M. Sharp, A.C.G.I., B.Sc., A.M.I.E.E., who, before 
joining the Telegraph Construction and Maintenance Co. in 
1952, was for three years industrial officer (electronic equip- 
ment) with the Council of Industrial Design, is going to 
Malaya to join Telcon's agents in Singapore, the China En- 
gineers, Ltd. Prior to joining the Council of Industrial Design, 
where he was responsible for the selection and organization 
of the communications and electronic exhibits for the Festival 
of Britain, he was with Standard Telephones and Cables. 
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Brigadier E. J. H. Moppett, M.I.E.E., has returned to this 
country after a tour of South America, the West Indies, 
U.S.A. and Canada on behalf of Pye Telecommunications, 
Ltd. He became a director of the company in 1952 on 
completing his tour of duty as Chief Inspector, Electrical and 
Mechanical Equipment, Ministry of Supply. 

OUR AUTHORS 
J. Moir, who contributes the article on stereophony in the 

cinema in this issue, is responsible for the design and develop- 
ment of sound reproducing equipment in the Electronic 
Engineering Department of the British Thomson -Houston Co., 
Rugby. He was co- author with C. A. Mason in 1940 of a 
paper to the Institution of Electrical Engineers which intro- 
duced pulse testing to the acoustic field. Mr. Moir has been 
responsible for the acoustic design of about one hundred 
cinemas and other buildings in Great Britain, including the 
Odeon Theatre, Leicester Square. 

M. J. L. Pulling, M.A.(Cantab.), M.I.E.E., senior superin- 
tendent engineer of the B.B.C. Television Service, was among 
the members of the Corporation who, together with the 
Director -General, recently visited the United States to study 
television. He gives his impressions in an article on page 13. 
Mr. Pulling was at King's College, Cambridge, from 1925 
to 1928, when he graduated as B.A. (Mechanical Sciences 
Tripos), after which he spent a year in the Cambridge 
University radio laboratory. Before joining the B.B.C. as 
assistant in the Engineering Information Department in 1934 
he was for two years on the production testing of receivers 
at Murphy Radio. He was for nine years superintendent 
engineer (Sound Recording Department) before assuming his 
present position in 1949. 

B. R. Bettridge, who describes an experimental transistor 
receiver on page 2, has been in the Osram Valve and Elec- 
tronics Department of the General Electric Co. since 1950, 
working on semi -conductors. He joined the G.E.C. valve and 
c.r.t. works at Shaw, Lancs, during the war and was for a 
time after the war in the company's Process Heating Depart- 
ment in London, where he was concerned with r.f. heating. 
Before joining the G.E.C. he was with Ultra and the Marconi - 
phone Co. 

P. B. Helsdon, author of the article " Home -made 
Transistors," is employed as an engineer on the develop- 
ment of television camera equipment at Marconi's, Chelms- 
ford, which he joined on leaving school in 1936. After his 
apprenticeship he worked in the Company's Test Department 
and in 1948 was transferred to the Development Division. 
His work on transistors is purely as a spare -time hobby. 

Mr. H. N. Potok, contributor of the article on valve codes, 
graduated as B.Sc. (Electrical Engineering) at Glasgow 
University in 1941 and for the past two or three years has 
been a lecturer in electronics at the Royal Technical College, 
Glasgow. In the intervening years he was for some time 
with Partridge and Wilson, Leicester, on the development 
and design of rectifying equipment, in R.E.M.E. from 1944 
to 1947 and was at Mullard's Valve Works, Mitcham, as 
development engineer in the Sub -Miniature Valve Depart- 
ment from his demobilization until he went to Glasgow in 
1951. 

IN BRIEF 
Q.R.P. -In order to give notification that a television 

station is operating with reduced power, the B.B.C. has intro- 
duced identification signals for both sound and vision which 
will be used during the trade test transmissions or during 
B.B.C. tests outside broadcasting hours. The identification 
signal for vision consists of 50 -c /s or 100 -c /s frame bars 
and for sound 250 -c /s tone at 40 per cent modulation. When 
required the signals will be radiated for one minute out of 
every five during the transmissions. 

G3AAT /OX, the radio station of the British North Green- 
land Expedition, of which Lt. Cdr. Brett Knowles is signal 
officer, has been received on 14 Mc /s by J. S. Bell, GM3WO, 
of Falkirk, Stirlingshire. 

Eiffel Tower. -Recording the 50th anniversary of the open- 
ing of the wireless station in the Eiffel Tower, a French 
correspondent claims that but for radio this Parisian land- 
mark would long ago have disappeared. The first station was 
installed for the army in 1903 by General Ferrié. The tower 
now supports the Paris television aerials. 

A series of 11 lectures on "Powder Metallurgy " will be 
given at 7.0 on Tuesdays, commencing January 12th, at the 
Battersea Polytechnic, Battersea Park Road, London, S.W.11, 
for which the fee is 25s. 

Anglo- German Trade. -Television apparatus figures among 
the exports to Germany allowed tinder the bilateral trade 
aereement concluded in December. 
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AT THE TOP TABLE at the Radio Industry 
Council Dinner on November 18th are 
(reading from the right) the president, 
Lord Burghley ; the principal guest, the 
Rt. Hon. R. A. Butler ; G. Darnley Smith 
(R.I.C. chairman) ; the Postmaster General 
(Lord De La Warr) ; and P. H. Spagnoletti 
(chairman of B.R.E.M.A.) 

Colour Television. - The Fleming 
Memorial Lectures of the Television 
Society by G. G. Gouriet on " Colour 
Television " will be given at 7.0 on 
February 10th and 24th (not 12th and 
25th as previously announced) at the 
Royal Institution, Albemarle Street, 
London, W.1. A limited number of 
tickets for non- members, costing 5s for 
the two lectures, are obtainable from the 
Society at 164, Shaftesbury Avenue, 
London, W.C.2. 

Manchester Electronics Show. -The ninth annual electronics 
exhibition organized by the North -Western Branch of the 
Institution of Electronics will be held at the College of Tech- 
nology, Manchester, from July 14th to 20th. It will include 
a scientific and industrial research section and a commercial 
section in which manufacturers will be participating. A pro- 
gramme of lectures is also being arranged. 

A new trophy, to be known as the Calcutta Key, has been 
presented to the Radio Society of Great Britain by a past 
president, W. A. Scarr, who is at present in Calcutta as repre- 
sentative of the British Council. The trophy is to be presented 
annually to the member who, during the year, has " given the 
most outstanding service to the cause of international friend- 
ship through the medium of amateur radio." The first 
recipient is A. O. Milne, G2MI, the Society's new president. 

Illegal Recording. -In the Blackpool Magistrates Court on 
December 4th, Jack Michaels, of Jack Michaels' Mobile 
Recording Studios, pleaded guilty to charges of having 
recorded illegally a broadcast performance and also to having 
sold records so produced. Fines totalling £8 were imposed. 
Under the Dramatic and Musical Performers' Protection Act, 
1925, it is an offence to record directly or "indirectly" (e.g., 
through broadcasting) or to sell, hire or use for public per- 
formance any recording made without authority. 

" Electronic Aids to Production " is the revised title of the 
Convention being organized by the British Institution of Radio 
Engineers to be held at Christ Church, Oxford, from July 9th 
to 12th. 

Technical Writing. -The preparation of reports, collection 
of data and practical advice on the submission of papers for 
publication will be covered by Geoffrey Parr in a course of 
six lectures on the writing of technical reports he is giving 
at the Borough Polytechnic, London, S.E.1, on Thursdays at 
6.30 p.m. commencing on January 21st. The fee is 15s. 

Technical Publications Association. -An attempt is being 
made to form an organization which will aim at improving 
the standard of production of technical handbooks and obtain- 
ing a recognized status for people engaged in this type of 
work. Lectures and discussions are being planned and it is 
proposed to establish a formal system of graded membership. 
Further details can be obtained from C. E. Cunliffe, 33, Great 
North Way, Hendon, London, N.W.4. 

Scottish Home Service Transmitter. -A new 2- kilowatt 
station at Mousewald, near Dumfries, replacing the temporary 
transmitter which has been in use in the area for some time, 
was brought into service by the B.B.C. on December 13th. 
It operates on 809 kc /s (370.8 metres). 

Industrial Directory. -Among the seven main sections of 
the 26th edition of the " F.B.I. Register of British Manufac- 
turers, 1954," is a buyer's guide classifying over 6,500 member 
firms of the Federation of British Industries under some 5,000 
alphabetical trade headings. Other sections of this 952 -page 
directory, which is produced by Kelly's Directories and our 
Publishers (price 42s), give information about trade associa- 
tion, proprietary names, trade marks, etc. 

" The Year that Made the Day " is the strange title of an 
excellently produced book published by the B.B.C. giving a 
well -illustrated description of how the Coronation Day broad- 
casts were planned and carried through. As an appendix to 
this 80 -page book a selection of 36 photographs taken from 
the screen of a television receiver on June 2nd is given. 
It costs 6s. 
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1955 Plastics Exhibition. -The third biennial British Plas- 
tics Exhibition and Convention is to be held at Olympia, 
London, from June 1st to 11th, 1955. Both the exhibition 
and convention are being organized as previously by British 
Plastics. 

NEWS FROM ABROAD 
Canadian Audio.- During his visit to New York for the 

Audio Fair in October, G. A. Briggs, of Wharfedale Wireless, 
crossed into Canada and addressed a joint meeting of the 
Acoustical Institute and the Toronto Chapter of the Society 
of Music Enthusiasts. At a subsequent meeting of the S.M.E., 
F. A. Towler, Tannoy's Canadian representative, demon- 
strated the Tannoy dual concentric speaker using a Williamson 
amplifier. P. G. A. H. Voigt, from whom we received this 
news, recently lectured to the Wireless Association of Ontario 
using the Voigt pre -war corner horn and a Williamson 
amplifier. 

International Exchange of Manufacturing Rights. -The 
recently formed Porter International Company of 1025 Con- 
necticut Avenue N.W., Washington 6, D.C., is interested in 
sponsoring in the United States the manufacture or use of 
British products or processes in various fields, including elec- 
tronics. The company also arranges for the licensing of foreign 
manufacture of American products. 

U.S. Magnetic Recording. -The growth of magnetic record- 
ing in America -" now a $100 million industry " -is evidenced 
by the formation of the Magnetic Recording Industry Associa- 
tion and the publication of a new bi- monthly journal Tape and 
Film Recording devoted to all aspects of magnetic recording. 

International Congress on Sound Recording. -It has been 
decided to hold a public exhibition of equipment to run con- 
currently with this Congress, which, as announced in last 
October's issue, will be held from April 5th to 10th, in Paris. 
The organizers are the Société des Radioélectriciens, 10, 
Avenue Pierre Larousse, Malakoff (Seine). 

INDUSTRIAL NEWS 
" Tape Deck. " -We are informed by Truvox, Ltd., that the 

Patent Office has advised them of the cancellation from the 
Register of Trade Marks of the name " Tape Deck " regis- 
tered by Wright and Weaire. 

New Magnetic Tape. -Special equipment has been 
developed by the M.S.S. Recording Company at their labora- 
tories at Hythe End, Bucks, for the production of high -grade, 
medium -coercivity tape suitable for 3J and 71 in /sec speeds. 
The work has been carried out in conjunction with B.I. Cal - 
lender's Cables and special attention has been given to the 
production of surface finish which will reduce wear of the 
magnetic heads to a minimum. The price of the new tape 
(Type AM15) is 37s 6d per 1,200 -ft spool. 

Exporting Magnetic Recorders. -A £30,000 order for 32 
E.M.I. tape recorders and a large quantity of recording tape 
has been placed with the E.M.I. subsidiary company in the 
Argentine by the Argentinian Ministry of Communications. 
The equipment will be used by the country's broadcasting 
authorities. 

Canadian Market. -John W. McCaslin, Jr., of 1021 Second 
Avenue N.W., Moose Jaw, Saskatchewan, would like to hear 
from manufacturers of radio and electronic equipment 
interested in the distribution of their products in Saskatche- 
wan, Western Canada. 

27 

www.americanradiohistory.com

www.americanradiohistory.com


Presidential Radio. -A modified H.M.V. export receiver 
(Model 5321) covering 10 wavebands has been supplied by 
E.M.I. Sales and Service to the Indian Railways for installa- 
tion in the new presidential coach. The order was received 
through Racal, Ltd- radio and aeronautical consultants of 
Kingsway, London. 

Sonar (SOund NAvigation and Ranging), the American 
device employing supersonic radiations for underwater navi- 
gation, has been produced in this country by R.C.A. Photo - 
phone, Ltd., under the U.S. off -shore procurement programme. 
1'he first delivery of equipment was made to the Norwegian 

navy. 
" C.R.T. Insurance. " -Apropos of our note in the December 

issue on television maintenance insurance schemes, Whizards, 
Ltd., of Baker Street, London, W.1, have notified us that they 
have had such a scheme in operation since September, 1948. 

Compact Portables. -A range of remarkably compact battery- 
mains portables, made by the German firm of Akkord- Radio, 
is available to retailers and selected wholesalers in this country 
through G -A Distributors, 29 Whitehall, London, S.W.1. 
There are three models, each fitted with internal ferrite -rod 
aerials, and British valves. A supply of spare parts will be 
available. 

Coming of Age. -Two well -known radio companies have 
recently celebrated their 21st anniversaries: Roberts Radio of 
East Molesey, Surrey, who throughout the 21 years have con- 
centrated on the production of portable receivers, and Aerialite 
of Stalybridge, Cheshire, specialists in cables and aerials. 
Aerialite has allocated £ 10,000 as a birthday bonus to the 
staff. 

Decca Radar is now installed in, or ordered for, over 3,000 
vessels -from ocean -going liners to police launches- through- 
out the world. In addition to the merchant ships of many 
nationalities nineteen of the world's navies use Decca radar. 

Three new P. & O. cargo vessels- Patonga, Ballarat and 
Bendigo -are to be equipped with Marconi Marine radio 
communication and navigation gear. 

NEW ADDRESSES 
W. Edwards & Co. (London), Ltd., specialists in high 

vacuum techniques, have moved to new premises at Manor 
Royal, Crawley, Sussex. (Tel. : Crawley 1500.) The new 
factory covers an area of approximately 100,000 square feet. 

The offices, stores and despatch departments of Osmor 
Radio Products, Ltd., have been moved from Bridge View 
Works, Borough Hill, Croydon (which is being retained as a 
factory), to 418, Brighton Road, South Croydon, Surrey. (Tel. 
Croydon 5148 -9). 

Hifi, Ltd., of Stourbridge, Worcs, have moved to Derry 
Works, Derry Street, Brierley Hill, Staffs. (Tel.: Brierley Hill 
7604.) 

MEETINGS 
Institution of Electrical Engineers 

Radio Section. -" A Single -Sideband Controlled- Carrier 
System for Aircraft Communication" by G. W. Barnes, B.Sc., 
on January 13th. 

Discussion on " Should Sound Broadcasting of the Future 
be Entirely in the V.H.F. Band? " Opener A. J. Biggs, Ph.D., 
B.Sc., on January 25th. 

Both the above meetings will be held at 5.30 at Savoy Place, 
London, W.C.2. 

East Midland Centre. -" Technical Colleges and Education 
for the Electrical Industry " by H. L. Haslegrave, M.A., Ph.D., 
M.Sc.(Eng.), at 6.30 on January 19th at Loughborough College. 

North -Eastern Radio and Measurements Group.- Discussion 
on " Will Transistors Oust Receiving Valves? " Opener E. H. 
Cooke- Yarborough, at 6.15 on January 18th at King's College, 
Newcastle -upon -Tyne. 

Sheffield Sub -Centre. -" Colour Television " by L. C. Jesty, 
B.Sc., at 6.30 on January 20th at the Grand Hotel, Sheffield. 

North- Western Radio Group.-" A Simple Connection 
between Closed -Loop Transient Response and Open -Loop 
Frequency Response" by J. C. West, Ph.D., B.Sc., and J. Potts, 
B.Sc., at 6.30 on January 6th at the Engineers' Club, Albert 
Square, Manchester. 

North Lancashire Sub -Centre. -" The History of Television " 
by G. R. M. Garratt, M.A., and A. H. Mumford, O.B.E., 
B.Sc., at 7.15 on January 13th at the N.W. Electricity Board 
Demonstration Theatre, Darwen Street, Blackburn. 

South Midland Centre. -" Transmission of Pictures by 
Radio" by A. W. Cole at 7.15 on January 14th at the Winter 
Gardens Restaurant, Malvern. 
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South Midland Radio Group.-"A Method for the Synthesis 
of Speech " by W. Lawrence, M.A., at 6.0 on January 25th at 
the James Watt Memorial Institute, Great Charles Street, 
Birmingham. 

Southern Centre.-"Electronic Speed Control of Motors " 
by J. C. Rankin at 7.30 on January 13th at the R.A.E. Technical 
College, Farnborough. 

" Radar Echoes from the Moon and Aurora " by I. A. 
Gatenby, M.Sc., at 6.30 on January 22nd at the South Dorset 
Technical College, Weymouth. 

South -Western Sub -Centre. -" Electronic Telephone Ex- 
changes " by T. H. Flowers, M.B.E., B.Sc., at 3.0 on January 
27th at the Electric Hall, Torquay. 

Reading District. -" Training in Electronic Fire Control in 
R.E.M.E. by Capt. R. A. Middleton, R.E.M.E., at 7.15 on 
January 25th at the George Hotel, Reading. 

London Students' Section. -Film evening at 7.0 on January 
1Ith at Savoy Place, London, W.C.2. 

British Institution of Radio Engineers 
London Section.-" Engineering Design of V.H.F. Multi - 

Channel Telephone Equipment " by W. T. Brown (British 
Telecommunications Research) at 6.30 on January 6th at the 
London School of Hygiene and Tropical Medicine, Keppel 
Street, London, W.C.1. 

Scottish Section.-"Radio Astronomy " by H. Seddon (Edin- 
burgh University) at 7.0 on January 7th in the Department 
of Natural Philosophy, The University, Edinburgh. 

Programme of technical films at 7.0 on January 20th in 
the Department of Natural Philosophy, The University, Edin- 
burgh, and at 7.0 on January 21st at the Institution of Engineers 
and Shipbuilders, 39, Elmbank Crescent, Glasgow, C.2. 

North -Western Section.-"The Manchester University Com- 
puter" by D. B. G. Edwards (Manchester University) at 7.0 
on January 7th at the College of Technology, Manchester. 

Merseyside Section. -" Interlacing Problems in Television 
Receivers " by Dr. G. N. Patchett, B.Sc. (Bradford Technical 
College), at 7.0 on January 7th at the Electricity Service Centre, 
Whitechapel, Liverpool, 1. 

North -Eastern Section. -Short papers by students at 6.0 on 
January 13th at the Neville Hall, Westgate Road, Newcastle - 
upon -Tyne. 

West Midlands Section. -" Microwave Measuring Instru- 
ments " by P. M. Ratcliffe (Marconi Instruments) at 7.15 on 
January 26th at the Wolverhampton and Staffordshire Tech- 
nical College, Wulfruna Street, Wolverhampton. 

British Sound Recording Association 
London. -" The Violin : its Tonal Variations and Peculiari- 

ties " by D. J. W. Seagrove at 7.0 on January 15th at the Royal 
Society of Arts, John Adam Street, London, W.C.2. 

Manchester Centre. -" The Problems of Hearing " by J. E. J. 
John (Manchester University) at 7.30 on January 18th at the 
Engineers' Club, Albert Square, Manchester. 

Television Society 
London. -" The Marconi Television O.B. Unit " by K. E. 

Owens and P. R. Berkeley at 6.45 on January 6th at Film 
House, Wardour Street, London, W.I. (Joint meeting with 
the British Kinematograph Society.) 

" American Television " by J. Sieger at 7.0 on January 21st 
at the Cinematograph Exhibitors' Association, 164, Shaftesbury 
Avenue, London, W.C.Z. 

Institute of Practical Radio Engineers 
Berks, Bucks and Oxon Section.-" Television Service " by 

J. Barton (English Electric) at 7.30 on January 13th at the 
White Hart Hotel, Reading, Berks. 

Society of Instrument Technology 
Birmingham. -" Supervisory Control and Telemetering " 

by R. W. Field and E. Norton at 7.0 on January 8th at Regent 
House, St. Philip's Place, Colmore Row, Birmingham, 3. 

Radio Society of Great Britain 
" Art and Science in Sound Reproduction " by F. H. Brittain, 

D.F.H. (G.E.C. Research Laboratories), at 6.30 on January 
29th at the I.E.E., Savoy Place, London, W.C.2. 

Institute of Navigation 
" Methods of Air and Surface Navigation " by Wing Com- 

mander E. W. Anderson, D. H. Sadler, Lt. Commander 
R. B. Michell, R.N., and Group Capt. E. Fennessv at 
5.0 on January 15th at the Royal Geographical Society, 1, 
Kensington Gore, London, S.W.7. 

Institution of Production Engineers 
Yorkshire.-" Electronics as an Aid to Productivity " by R. 

McKennell at 7.0 on January 11th at the Hotel Metropole, 
Leeds. 
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ILS.tI.B. Exhibition 
Equipment Shown by the Royal Corps of 

Signals, the R.A.F. and by Amateurs 

THE announcement that the recent amateur radio 
exhibition was to be opened by Mr. Rene Klein, one 
of the founder members, calls to mind the fact that 
this event marked the 40th year of the Society's 
existence. Unfortunately, Mr. Klein was prevented 
by reasons of health from performing the opening 
ceremony and his place was taken by Brigadier Eric 
Cole, Chief Signals Officer, Southern Command. 

The Royal Air Force showed a replica of a repair 
line assembly as used in the central repair depot for 
servicing v.h.f. aircraft sets. It showed the procedure 
from the initial inspection and recording of defects, 
through the repair stages to the final test and inspec- 
tion. One could not fail to be impressed by the way 
in which a highly complicated 10- channel remotely - 
controlled transmitter- receiver is broken down into a 
few functional units with every component easily 
accessible for test and replacement. One corner of 
this stand was given over to the R.A.F. Amateur 
Radio Society, a wall -map showing the world -wide 
nature of the organization as most overseas stations 
have one or more members among their personnel. 
On view also were some examples of v.h.f. equipment 
constructed in their spare time by servicing members 
of the Society. 

Some of the latest radio equipment in use, or about 
to be used, by the Army was shown by the Royal 
Corps of Signals. A new communications receiver, 
the GFR562, attracted much interest in view of its 
unusual design. The set is tall and narrow but of 
considerable depth and is housed in a sturdy, sealed 
case provided with forced air ventilation. The valves 
fit in sealed sockets in a narrow vertical channel at 
the back of the set. There are band -switched rotat- 
able scales calibrated in frequency and an optical 
projection system for expanding each scale to about 

120 in. It is a double superheterodyne and in six 
ranges covers 640 kc /s to 26 Mc /s. 

Single -sideband operation of telephony trans- 
mitters is gaining popularity among the more 
advanced amateurs, as it has several advantages over 
the double -sideband system in very crowded wave- 
bands. The bandwidth required for a station is very 
much less and less power can be used for the same 
signal strength at the receiving end, or alternatively 
a much larger effective signal output is obtainable 
from the transmitter for a given power input. Some 
simplification of equipment is possible as modulation 
is applied at a low level. The various ekhibits in this 
section well exemplified the general reduction that 
can be effected in the size of a transmitter of a given 
power output, and elsewhere in the exhibition were 

(I) New communications receiver, Type GFR562, shown by the Royal Corps of Signals. (2) Replica 
repair line used in the R.A.F. for servicing v.h.f. aircraft equipment. (3) Seventy- centimetre 
receiver employing linear circuits (plumbing). 

2 

WIRELESS WORLD. JANUARY 1954 29 

www.americanradiohistory.com

www.americanradiohistory.com


The " Re/kctometer " standing -wave and aerial matching bridge, with one of the two probes in the foreground, and (right) 
corner of the stand devoted to amateur -built single -sideband equipment. 

a number of orthodox type transmitters of comparable 
output for comparison. 

In the v.h.f. section the most interesting sets were 
those designed for use in the 70 -cm band. " Plumb- 
ing " and orthodox circuitry sat side by side, but in 
general the former is used for reception and the latter 
for transmission. 

Trial and error methods of doing things do not ob- 
tain in many amateur stations, if the wide variety of 
home constructed test and measuring equipment at the 
Show is any guide. These included precision fre- 
quency meters, valve -voltmeters, noise generators, 
grid -dip meters, oscilloscopes, field- strength and 
aerial impedance measuring sets. One of the last 
mentioned, described as the " Reflectometer," was 
particularly interesting as it employs bridge technique 
to balance the forward and reflected r.f. voltages on 
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a short length of coaxial line, using two probes spaced 
a few inches apart. Each contained a crystal diode 
and the unit covered 144 to 420 Mc /s. 

The British Amateur Television Club was well in 
evidence, but adopted a more static rôle than usual, 
no demonstrations being staged this year. Their 
activities have already been described at some length 
under the heading " Amateur Television Progress " in 
last month's Wireless World. 

Some last- minute changes in the exhibit of Cosmo- 
cord resulted in the HGP40 pick -up (mentioned in our 
December issue) not being on view, but in its place 
was a new pick -up head of the same design, but for 
use with the GP20 pick -up arm. Separate heads are 
required for standard and long -playing records 
although there was an implication in our pre -view 
that the one head served for both purposes. 
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WITH broadcast receiving licences 
in Great Britain and Northern Ireland 
now well over thirteen million -the 
last available figure (October) was 
13,153,314 -it is interesting to see 
from this graph the steady growth in 
the number of licensed receivers from 
the beginning of 1924 to October 1953; 
that is, if we ignore the temporary 
decrease during the early part of the 
war -from August 1940, when the total 
was 9,153,380, until the end of 1941, 
when it had dropped to 8,625,580. 

The peak in " sound " licences was 
reached at the end of 1949 when the 
total was 11.941,600. The continued 
growth in the number of television 
licences -now totalling 2,727,070 -is 
shown by the divergence of the two 
curves since 1946 when separate 
licences were introduced. This section 
of the graph has been enlarged in order 
to show mare clearly this divergence. 
The graph is plotted from figures 
supplied by the Post Office. 

The number of licences for receivers 
installed in cars has now reached 
200,286. 
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Cotiipatible Colour Television 
Views on the Sideband Interference Problem 

By D. A. BELL,* M.A., B.Sc., Ph.D. 

N page 523 of the November, 1953, issue it is sug- 
gested that the American system of frequency inter- 
lacing sidebands is not foolproof, because the 
occurrence of ordinary picture sidebands of substan- 
tial intensity on the frequencies allocated to the colour 
sub -carrier and its sidebands would cause interference 
between black- and -white and colour signals; but I 

think the chief difficulties in applying the system in 
Britain lie in a different direction. 

The interference from the monochrome sidebands 
to the colour signal would, in principle, cause false 
colour rendering, but it appears from the N.T.S.C. 
specification that the colour sub -carrier will, in fact, 
be at a considerably 
higher level than any 
probable monochrome 
sideband at this fre- 
quency. If an excep- 
tional monochrome side - 
band is generated by 
putting on a pattern re- 
lated to the well -known 
chequer -board, will any- 
one mind its having a 
gentle rainbow hue? In 
the reverse direction, 
interference from the 
colour sub -carrier to the 
black- and -white picture 
always exists, though 
partially concealed by 
the alternate -frame re- 
versals. This interference 
will not interact with any 
steady pattern of the 
same frequency which 
may be present unless 
the non -linear response either of the eye or of some 
part of the television system prevents the two corn - 
ponents from operating separately. 

There is, however, a difference between the British 
and American monochrome systems in their probable 
abilities to eliminate the interference pattern due to 
the colour sub -carrier. First, we should be at a slight 
disadvantage relative to the U.S.A. because our 25 -c /s 
picture frequency would show more residual flicker 
of the interference pattern than would occur with the 
American 30 c /s. More serious, however, is the fact 
that we endeavour to resolve a 3 -Mc /s pattern with a 
system in which the nominal video band does not 
much exceed this frequency. The American video 
band, on the other hand, goes up to a full 4 Mc /s, but 
there is some evidence that the overall resolving power 
of typical receivers does not do justice to this band and 
a 3.5 -Mc /s flicker pattern is not serious degradation. 
Neither would a 3.5 -Mc /s pattern be serious to us- 
we usually stop at 3 Mc /s anyway -but to get the 
video sub -carrier of a frequency -interlace system 

adequately within the British video band would result 
in an interference pattern of the order of 2 Mc /s only, 
which would be far more serious than the 3.5 -Mc /s 
pattern. 

It seems that the American system does not, after 
all, get three pints into a pint pot, but only one and a 
half pints. (I am tempted to say one pint and some 
froth, but it is really a little better than this.) First 
of all, the physiology of the eye allows the bandwidths 
of the colour signals to be less than that of the lumin- 
ance (brightness) signal, so that without any overlap- 
ping of sidebands one needs only twice the bandwidth 
of monochrome in order to transmit adequate three - 

colour pictures. Then 
by judicious interleaving 
one can compress the 
two channels into a little 
less than one and a half 
times the channel which 
has generally been effec- 
tively utilized hitherto. 

I would also like to 
point out that the dia- 
gram of frequency- inter- 
laced sidebands on page 
526 of the November 
issue is very diagram- 
matic : there are actually 
more than 200 sidebands 
between adjacent har- 
monics of the line fre- 
quency, so that the 
decrease in amplitude as 
the frequency departs 
from a line harmonic is 
likely to be more gradual 
than is suggested by this 

diagram, which has been traditional since the 1934 
paper of Mertz and Gray (B.S.T.3., Vol. 13, p. 464). 
Also, each colour group is likely to be practically as 
wide as a monochrome group, the bandwith limita- 
tion on the colour affecting the number of groups 
(number of line harmonics) which are associated with 
the colour sub -carrier. Fig. 1 is probably a more 
realistic representation of the frequency -interlaced 
sidebands, though it still shows only a fraction of the 
real number between line harmonics, and no great 
significance can be attached to the relative amplitudes 
of the various components in the sketch. It will be 
noticed that the individual sidebands still interlace 
when the groups overlap. It appears to be implicit 
in the N.T.S.C. specification that all scanning fre- 
quencies are to be developed from the frequency of 
the colour sub -carrier, so as to ensure accuracy of 
interlace between the two groups of sidebands to this 
degree. 

4 
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FREQUENCY - 
Fig. I. Interlaced sidebands of the colour and monochrome 
signals in the N.T.S.C. colour television system. The full 
lines represent the monochrome sidebands and the broken 
lines the colour sidebands. 
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Loni- Playing 

Magnetic Tape 

Each cassette git,es a reading duration of 12 hours. There 
are 24 tracks on ¡-in tape. 

Experimental Equipment for Speech, 

Using 4 8 Tracks per Inch 

FOR many years the Royal National Institute for 
the Blind and St. Dunstan's have maintained a library of " talking books " recorded on 24- r.p.m. 
discs. Many of the books, which are recorded by experienced readers, run to 12 hours or more in 
duration, with an average of six to eight hours for 
popular short novels. The playing time of discs is 
241 minutes per side and 10 double -sided records, 
packed in a special fibre container, is the standard 
unit for transmission through the parcels post. 

Against this background of established service, the 
research section of the Sound Recording Department 
is continuously exploring alternative methods of 
recording with the object of giving better service to 
the blind, and of expending economically the funds 
at its disposal. For several years magnetic tape 
recording has been under investigation and a proto- 
type machine, suitable for manipulation by the blind, 
has been produced and is now undergoing tests in 
the field. 

The advantages offered by magnetic recording can 
be realized only by using much narrower tracks than 
are usual, and by adopting single cassette loading for 
both supply and take -up spools. In the machine 
illustrated the track width is only 10 mils (0.01 inch) 
and with spacing between track centres equal to 
twice this distance, up to 24 tracks can be accom- 
modated, without " crosstalk," on 1 -inch wide tape. 
Each track gives 30 to 35 minutes duration, so that 
a total of 12 hours can be recorded on each cassette -a 50 per cent increase over the equivalent 10- record 
disc unit. There is also the advantage that only a 
single unit is involved and there is no possibility of 
getting the recordings mixed up in the wrong order. 
Yet another advantage is that new books can be 
recorded and issued quickly, since the time taken for 
processing and pressing discs is eliminated. 

In a general- purpose magnetic tape recorder/ 
reproducer, designed for music as well as speech, it 
is necessary to provide equalizing networks to give 
a level overall frequency characteristic. Since clear 
articulation is of greater importance in a talking book 
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than exact fidelity to the spectrum of the original speaker's voice, it is permissible to omit the equaliza- 
tion and allow the response curve to rise. This 
greatly simplifies the circuit, minimizes hum troubles 
and generally conduces to reliability. 

The amplifier, shown in Fig. 1, has a " flat " 
characteristic and a voltage amplification to the grid 
of the output valve of 10'. Negative feedback is 
applied by a 2 -Mt! resistance between the anodes of 
the last two stages. A relay in the h.t. circuit controls 
the tape motor and ensures that this cannot be started until the valves have warmed up and the 
amplifier is ready to function. The winding of the 
relay serves also as the h.t. smoothing choke. A tree- position switch first switches on the amplifier 
and then mechanically engages the friction drive to 
the motor. 

The driving mechanism for the tape spool spindle 
is also of simple and reliable design and consists 
of a large- diameter rubber -tyred wheel driven 
through a double- stepped idler reduction gear from 
the motor spindle. The driven spool therefore 
revolves at constant speed (actualiy - (3.14) seconds 
per revolution). Consequently the tape speed varies 
according to the diameter of the tape on the take -up 
spool from 3. to 7: in /sec. This is no disadvantage 
since, at any point on the tape, the linear speeds for 
recording and reproduction are the same. With a 
short gap in the pickup head and modern tape coat- 
ings, the high- frequency response at 31 in /sec is more 
than sufficient for speech, while at the higher speeds 
the h.f. response is progressively curtailed during 
recording. 

The essential simplicity of the reproducer unit is 
preserved by incorporating the rest of the tape wind- 
ing mechanism, together with the playback head, in 
the cassette. The cassette unit is necessarily more 
complicated, but as it automatically returns to the 
library at frequent intervals, an eye can be kept on 
it for incipient troubles. 

Two aluminium spools are mounted, concentrically 
and independently, on each end of a spindle bolted to 
a fixed central web plate with resilient rubber 
mounting blocks which locate it between the two 
halves of the cassette. A limited amount of move- 
ment is allowed at the centre so that the lower (take - 
up) spool falls by gravity on to the centre spindle 
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IMCI; 

Fig. I. Circuit diagram of talking book " reproducer. 
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and picks up the drive when 
the holes in the drum engage 
two spigots on the spindle. 
The tape passes over corner 
guides and under the pick- 
up head, which is housed in 
a carriage mounted on 
guides running approxi- 
mately at right angles to the 
length of the tape. The car- 
riage is located by stops at 
each end which slide on 
wedges formed by a plate of 
the approximate shape 
shown in Fig. 2. This plate 
is constrained to move in a 
line parallel with the fixed 
baseplate and is under the 
control of a lead screw, the 
thread of which (in conjunc- 
tion with the degree of taper 
on the wedges) gives 20 mils 
lateral movement to the 
head carriage for each 
complete revolution of the 
control knob. The latter is 
provided with a decent for 
each revolution so that the 
blind person can feel as well 
as hear when the next track 
has been engaged. The cas- 
sette is, . of course, turned 
over manually between 
tracks and what was the 
take -up spool then becomes 
the supply pool. Electrical 
contact between the play- 
back head and the amplifier 
is effected by a cut -down 
telephone plug and springs 
forming a socket in the cas- 
sette. 

The tape is graphited to 
reduce friction and, inci- 
dentally, to reduce static 
charge effects. The head 
carriage and baseplate, 
which in the model illus- 
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trated have both been hand -made from Perspex sheet, 
will in future machines be made as graphite loaded 
Bakelite mouldings. Spring -loaded phosphor bronze 
annular tapes are fitted to each spool to control tape 
spilling which might result from inadvertent hand 
winding of the spools in the wrong direction. These 
tapes also help in reducing static charges, which 
might otherwise build up under some conditions. 

Recording is made with the same head and track - 
shifting mechanism as is used for reproduction, so 
that the relationship between head and tape is fixed 
for each cassette assembly. 

Details of the head are given in Fig. 3. It is of 
the high- impedance type with two bobbins each 
carrying 6,000 turns. The gap is formed by two 
0.01 -in laminations, copper -plated 0.00015 -in thick at 
the tips, butted together and soldered into a slot in 
a hard nickel- chrome alloy tape bearer plate. Two 
pair« of 0.015 -in laminations complete the magnetic 
circuit. A split Mumetal shield surrounds the wind- 
ings, and an additional guard plate (not shown) is 
mounted facing the air gap. 

The narrowness of the track is not, theoretically, a 
disadvantage from the point of view of signal /noise 
ratio, though the available total output is, of course, 
reduced. In practice, however, the narrow track is 
very sensitive to blemishes in the coating of the tape 
and very quickly sorts the sheep from the goats among 
commercially available tapes. 

With a good tape, however, a side -by -side com- 
parison would be necessary to say whether the speech 
quality from the experimental " talking book " was 
in any way inferior to that from a conventional port- 
able twin -track magnetic recorder. Certainly the 
hum and surface noise are quite unobtrusive, and the 
clarity of diction is impeccable. 

WEDGE PLATE 

1 

TO LEAD 
SCREW 

HEAD CARRIAGE 

Fig. 2. Illustrating the principle of the track -locating 
mechanism. 

NICKEL -CHROME ALLOY 
BEARER PLATE 

WINDINGS 

MUMETAL SHIELDING 
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0'0003* GAP 

TAPE 

Fig. 3. Component parts of the 
magnetic head used in the 

talking book ". 

Short -wave Conditions 
Predictions for January 

THE full -line curves given here indicate the highest 
frequencies likely to be usable at any time of the day or 
night for reliable communications over four long- distance 
paths from this country during January. 

Broken -line curves give the highest frequencies that will 
sustain a partial service throughout the same period. 
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THE " IONOPHONE " DEMONSTRATED 

AN informal lecture on " Loudspeaker Systems- Recent 
Trends in Design," given recently by A. E. Falkus, 
B.Sc.(Eng.), to the Radio Section of the Institution of 
Electrical Engineers, included a demonstration of the 
" Ionophone, ' * a diaphragm -less loudspeaker depending 
on the heating effect of a current through ionized air. The 
driving element was a quartz tube about 3in long, closed 
by an electrode at one end, working into a small horn with 
throat and mouth areas of lcm- and 50cm' respectively. 

The lecturer said that the element was truly aperiodic, 
tests and delay response experiments on the combined 
horn and element showing linearity from 600 to 20,000 c/s. 
For the lower frequencies a 15 -in cone unit was employed, 
with a cross -over network designed for 800 c /s. 

A source of radio -frequency power is necessary for the 
" Ionophone," and the lecturer stated that suitable 
frequencies lay between 14 and 40 Mc /s. In the model 
demonstrated the r.f. power was 60 watts at 20 Mc /s. 
Possible interference had been forestalled by the use of 
screening and mains filters. 

* See Wireless World, January 1952. 
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Making a 

Universal Shunt 
By A. L. I;IIISIIILM 

IN the July issue of Wireless World, an ingenious 
way of adjusting an ammeter shunt was described. 
This method is ideal for single -range ammetets, but 
cannot be used for making the much more useful 
Universal Shunt. This is the type which is used in 
most commercial multi -range meters and its virtues 
are too well known to need elaboration here. Cazally 
and Roddam describe it in detail in " AC /DC Test 
Meters " (Pitman) but the method of construction 
they give is cumbersome and is really beyond the 
scope of the amateur. The method of construction 
given here is quite simple to carry out and requires 
only the ordinary workshop equipment. 

Let us assume we have a meter of full -scale deflec- 
tion 1 mA and resistance about 50 t2 -we do not 
need to know the exact value of the latter. We desire 
to make a shunt to give us ranges of 5 mA, 50 mA, 
and 500 mA. Then the arrangement is as shown in 
Fig. 1. 

For the 500 -mA range, 499 mA flows through 
R, when 1 mA flows through the other resistances in 
series. 

499 x R, - - 1 (R2 R, -{- r) 
where r is the sum of the meter resistance r,,, and 
the series resistance r,. 

Then 
499 R R, - - r 

1 R, 

Add 1 to both sides 
500 R, + R2 - R, r .. 

R, 
In the same way, for the 50 -mA range 

49 R, -I- r 
1 R, 12.2 

50 R, -1 R, ? R;, r 
or - - . (2) 

1 R, R, 
For the 5 -mA range, we get 

4 r 

1 R, -F R2 -i R, 

or 5 = Ri + R2 
! R;, ! r 

(3) 
1 R, -1 R.. -F R, 

Dividing (1) by (2) we find 
R, -1- R2 500 10 

R, 50 1 

Dividing (2) by (3) 
R, I R, -I R, 50 10 

R, 
if we put R, -_= 1 52, solution of these equations gives 

R, = 9 0, R, = 9052 and r comes out at 400 52. 

This value of r is unnecessarily high and the meter 
would be more efficiently used by making r one -fifth 
of this value - that is 8052. This gives R, = 0.2e, 
R._, - 1.852 and R, = 1852. 

Now the difficulty of construction centres round the 
resistance R,. It is not easy to make a resistance 
accurately 0.2 52. Contact resistances and resistance of 
connecting wires all become important making accuracy 
difficult to achieve. Howes er the exact size of R, 
is not important, as shown above, provided the various 
resistances are in the correct ratio. Fortunately, this 
is much easier to attain. 

The author has found the following method of 
construction very successful. A former is first made of 
Paxolin strip, as shown in Fig. 2, and No. 22 gauge 
tinned- copper wire threaded through holes acts as 
anchorage points. R, is made as nearly as possible to 
size by measuring off the length of wire, calculated 
from resistance wire tables -it is better to make the 
resistance too high than too low. The wire is wound 
in the R, space and the ends are securely soldered to 
C and D. Then R, is measured off by length so that 
it is a little greater than the calculated salue (1.852). 
One end of the wire is soldered to C and the other 
end is cut until the ratio of R, to R, -- R2 is exactly 
1 to 10. There are many ways of measuring this 
ratio but the author used an ordinary school metre 
bridge, a single dry cell in series with a flash lamp 
bulb (to limit the current), and the 1 -mA meter as 
indicator, with complete success. If a metre bridge is 
not available, one can readily be improvised with a 
metre stick and a length of resistance wire. The final 
adjustment should be made with the free end of 
R2 soldered to B. 

Fig. 1. Connections 
for universal shunt. 

Below : Fig. 2. Paxolin 
.. (1) former with wire con- 

nectors. 
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In the same way, R, is measured off and adjusted 
until the ratio of Rt -{- R, to RI R, R, is exactly 
1 to 10. 

The adjustment of r, (about 3012) is made most 
easily by using another meter which can indicate a 
current of 5 mA. The 1 -mA meter is joined between 
A and E and an external circuit consisting of a battery, 
variable resistance and the 5 -mA meter is joined to 

A and D. Then r, is adjusted so that when 5 mA is 
flowing through the external circuit, the 1 -mA meter 
shows full -scale deflection. 

If it is desired to have the original 1 -mA range 
still available, a switch must be fitted to open one 
of the leads connecting the meter to the Universal 
Shunt. This must be done also if the meter has to 
be used as a voltmeter or ohmmeter. 

impIe Linearity-Meastirineg 

I list ru Illeilt By K. G. BEAUCIIA)II'. A.N.Brit.I.R.E,* 

For Checking Television Scanniì 

ONE of the most important criteria of television 
scanning circuits is the linearity of the display on the 
cathode -ray -tube screen. 

As a check on the linearity of these scanning circuits 
a pattern generator of a type previously described else- 
where' is often employed or alternatively the B.B.C. 
test pattern is utilized. In either case measurements 
are taken of the distance between pairs of parallel 
vertical or horizontal bars over different portions of 
the screen face. The linearity can then be expressed 
as a percentage increase or decrease of this distance 
about the mean spacing of the bars. 

When this information has been obtained it may be 
presented in several forms. A complete picture of 
the performance of a scanning circuit in this respect 
is given by a linearity graph of the form shown in 
Fig. 1. Alternatively, a figure can be given of the 
greatest departure from correct linearity as a per- 
centage of the mean bar spacing, e.g., 

Non -linearity 
200 (á b) 00 

(a -i b) 
where, 

a width of widest bar spacing. 
b width of narrowest bar spacing. 

In order to facilitate the measurement of scanning 
circuit linearity the author has constructed a simple 
device which will enable the required measurements 
to be obtained quickly and accurately. 

To avoid parallex error the instrument has been 
designed on the lines of a travelling microscope, and 
consists of two pans ; a graduated scale 44 cm in 
length mounted on a rectangular section of Paxolin 
tubing for rigidity and lightness, and a movable brass 
sleeve carrying the eyepiece. 

This latter is constructed from a short length of 
-inch diameter Paxolin tubing closed at each end by 

a Perspex cheek. Upon the Perspex at the far end 
are scribed crossed hair -lines, and a small diameter 
hole at the near end to enable the instrument to be 

" A Transmitter for Production Testing of Television Receivers," by 
J. M. Siberstein, Electronic Engineering, June 1953. 
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accurately aligned and so avoid the parallex error 
previously mentioned. 

In order that the device may be brought into use 
quickly and to dispense with cumbersome mounting 
arrangements, two rubber " suckers " are fitted 8 
inches apart on the back of the graduated scale. 

Due to this method of attachment, coupled with the 
method of alignment, measurements may be taken 
from completed receivers enclosed in their cabinets 
by " sticking " the instrument on to the implosion 
guard covering the tube face. 

A photograph of the completed instrument is shown 

' General Electric Company, Coventry 
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Fig. 2. The complete instrument standing on the rubber 
suckers. The optical system is housed in the vertical tube. 
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in Fig. 2 from which the construction can 
be clearly seen. To ensure rigidity and 
prevent the scale from vibrating on its 
rubber supports, a stabilizing lug has been 
soldered to the brass sleeve. This can be 
seen beneath the sleeve in the photograph 
of Fig. 2. 

When using this instrument, however, 
we must bear in mind that when viewing 
a picture displayed on a cathode -ray tube 
we are really looking at a projection of a 
flat picture on to the curved surface of the 
screen face, and some distortion is bound 
to occur if an ideal flat picture is displayed 
upon it. 

The form of projection used is therefore 
important if distortion is not to be experi- 
enced. This has already been considered 
by Jacoby who suggests that minimum 
distortion is apparent when a form of 
stereographic projection is employed for 
this makes it possible to reproduce shapes 
accurately over the entire screen face. 

As a consequence, unless the instrument is used with 
a flat screen projection -type receiver some correction 
of the measured results is necessary. This arises 
because the instrument is used effectively to measure a 
flat picture projected from the curved surface of the 
tube face, giving rise to the distortion referred to 
above. This may be quite small and for many types 
of cathode -ray tubes in current use can be neglected 
unless extreme accuracy is required. 

The exact extent of the correction will be seen to 
be dependent on two factors: 

(a) The radius of curvature of the tube face (r). 
(b) The maximum picture width (w). 

From the diagram of Fig. 3 the aperture 9!. can be 
expressed as: 

ti 

Fig. 3. Diagram for computing the 
error which arises because of the 
curved face of the tube 

w 
¢ 2 sin - 

2r 
.. (1) 

In order to estimate the extent of this error over the 
screen face let us divide this angle into a number of 
small increments 0 radians as shown and assume that 
a number of linearity bars are produced at points a, b, 
c, etc. Then the distance between these bars 1, m, n, 
etc., will be small equal sections of the screen face of 
length : 

1 m =n -rçG .. .. .. .. (2) 
Now the apparent distance between the bars, such 

as would be measured by the instrument, can be found 
by assuming the screen to be flat over these small seg- 
ments and following a tangent to the radius r at the 
centre of the section being measured, i.e. : 

l'= I cos O =I cos 2 (3) 

m' = m cos (2 - s6) (4) 

n' -= n cos (2 - 20) (5) 

etc. 
Giving rise to a maximum subjective error of : 

1 1 100 °ó = (1 - cos2) . 100°;) (6) 

Knowing r and w for the cathode -ray tube in the 

' " Television Monitors," by J. E. B. Jacob, Wirelec r World, June, 1950. 
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receiver being measured, then a correction graph 
can be constructed and used in interpretating the 
results obtained by measurement. A typical graph of 
this nature is shown in Fig. 4 for a 14 -inch rectangular 
tube, and it will be seen that a maximum error of 2.7, 
is obtained at the extreme edges of the picture. This 
is for the line scan and in the frame direction the 
correction will be smaller and amount to only 1.5 %. 

When measurements of linearity are taken from 
tubes having a greater radius of curvature, such as 
the earlier blown bulbs, then the correction factor 
assumes some importance and may be as high as 
8 -10% which is comparable to the maximum scanning 
distortion that can be tolerated in a domestic television 
receiver. 

Two -Band Transmillcr Receiver 
DETAILS of coils L. and L, (Fig. 2, p. 595, December, 

1953, issue) were unfortunately omitted. They are the same 
as the corresponding coils L. and L with the addition of a 
tapping 3 turns from the earth end on L. and 6 turns on L. 
Theoretically, R, in Fig. I should be 400 ohms when 6AM5 
valves are used, but the 100 ohms should hold the cathode 
currents at a safe value. Also in Fig. 1 a 0.01 -µF capacitor 
ought to be joined from the g, end of AFC, to earth. In 
the list of components for the receiver R,, was omitted; it 
should be 33 k! 2, 1W. P, should be 50 kf2 potentiometer. 

In the list for the transmitter the tapping on L, should be 
20 turns from the anode end. At the top of the right -hand 
column on page 594 capacitor values in the " pi " network 
should read : 500 and 300 pF for the variables in this order 
and 330 and 680 pF fixed respectively. 
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VALVE COIJES Problems of Devising a Useful and 

It. NI. H. N. POTOK,* B.Sc., A.R.T.C., A.M.I.E.E., A.M.Brit.1.R.F:. 

THE large number of radio and industrial valves in 
use to -day emphasizes the desirability of evolving 
some method of designation which will serve not 
only to distinguish valves which are not interchange- 
able, but also to give some information about the 
characteristics and potentialities of individual types. 

A sequential numbering system fulfils the first of 
these requirements admirably, but does not give the 
vital information about the valve which is the essential 
function of a code. One of the chief difficulties in 
devising a code is to ensure that it shall be flexible 
enough to cope with unforeseen developments ; this 
is never a problem with sequential numbering. 

The arguments for having a code are, that it places 
the valves in suitable categories. Looking at the valve 
code number, the user may know without further 
reference whether it is a diode or a pentode or even 
whether it is an a.f. or an r.f. pentode, what is the 
heater voltage, what type of base it has, its size, type 
of envelope, etc. He may find all those or only some 
of them. The more information the code will contain, 
the longer it will be. But even the simplest is likely 
to eliminate at least one source of error and exaspera- 
tion in selecting valves. It will also speed up the 
process of choosing a series of different valves to be 
used in a single piece of equipment. It will simplify 
redesigning, using modern valves as they appear. It 
may help the user to assimilate new developments by 
referring to types known to him under the code. 

Let us take a few examples. Originally each branch 
of the Armed Services had its own designation system 
for valves. This has now been unified under a common 
valve (CV) system, which is strictly sequential. In it 
CV 138 is a well -known miniature, high gm, 6.3 -V 
heater, pentode ; CV 129 is a 3 -cm klystron. CV 2000 
may be anything or nothing. The system covers 
virtually all electronic devices. It is ideal for stores. 

In the Mullard code, EF 37 stands for a 6.3 -V 
heater, voltage pentode amplifier on octal base (the 
last figure denotes a particular development of this 
type). PL 80 should be a 300 -mA series heater, 
power output pentode with Noval 9 -pin base. When 
EF 81 is advertised as a new product the user will 
subconsciously add this to the list of valves he knows 
something about. 

In the R.T.M.A. American code 6J5 stands for a 
6.3 -V heater with five independent useful elements. 
It turns out to be a low -µ triode. 6J6 is a double 
triode while 6J7 is a pentode. All have 6.3 -V heaters 
but give no information about anything else and no 
clue as to what, say, 6J8, would be. 

On the whole it would appear that a code is pref- 
erable to a sequential system, but before giving a final 
judgment, let us examine what we want from a code. 

It should be fairly clear that a good code should give 
the maximum amount of information, and yet be 
short and easy to memorize and to reproduce. Let us 
examine what sort of information can be given by a 
* Dept. of Electrical Engineering, Royal Technical College, Glasgow. 
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code. There is, of course, no limit to that, but the 
most essential data are possibly :-(a) Heater voltage 
or current ; (b) Type of base ; (c) Type of envelope ; 
(d) Electrode structure ; (e) Power -handling capacity ; 
(f) Special features ; (g) Applications. 

Obviously if each one of these were to be given by a 
figure or a letter, the code would be unwieldy and 
therefore useless. Let us look at some of them in 
detail. 

Heater voltage or current : This is probably the 
safest information to be given about hot -cathode 
valves, and the simplest code would be a figure giving 
the nearest integral voltage. The difficulty arises with 
series -connected heaters operating at constant heater 
current. At present the heater voltage is not likely to 
exceed 100 V, while current is almost always 100 mA 
or more, thus one could say that one or two figures 
denote the voltage but three figures will denote 
current. The danger is that with miniaturization of 
valves low heater currents may become more common, 
upsetting the system. It might therefore be safer to 
use figures for both, but precede current by some 
pre- arranged letter such as O, so that 20 would stand 
for 20 volts but 020 would mean 20 mA. 

Type of base and envelope : This is very useful 
information to have in a code, and is also safe in the 
sense that new developments or requirements are not 
likely to call for a change of designation of existing 
types. As long as one chooses symbols which allow for 
expansion no trouble should be experienced. The 
present multitude of bases, not only as far as number 
of pins is concerned, but also their distribution, sizes 
and material of the base itself, creates a serious 
problem. No limitation is possible, because new 
developments will lay stress on new base characteristics, 
demanding ever new types and structures. A number 
giving the number of pins is useless if one thinks of, 
say, B8A, B8G, International Octal, Mazda Octal - 
all 8 -pin bases. It seems that it would be necessary 
to sacrifice a self -explanatory code and use a two- letter 
or two -figure group to describe the base and envelope. 

Electrode structure. -It is difficult to foresee future 
developments, but possibly, as far as the present types 
are concerned, a simple system giving the number of 
electrodes could be adopted for the conventional 
types, with the code letter or figure doubled for twin 
valves. Letters would be preferred here allowing for 
a larger number of twin -valve types. Thus B would 
stand for a diode, E for pentode, CC for double triode, 
BBC for double diode triode, etc. Letters following K 
might be used for other types of valves more or less 
arbitrarily. 

Applications. -While this information is very useful 
it is also one that may cause confusion when it is 
found, say, that a valve originally designated as a 
general purpose voltage amplifier turns out to be 
particularly useful for a very definite application. It 
is possible that recoding should be allowed then. An 
arbitrary choice would have to be made to codify the 
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Flexible System of Designation 

various applications by a two -figure or two -letter 
group. This code might also cover any special 
features, such as secondary emission, exceptional 
reliability, etc. 

Power- handling capacity. -This information could 
be dispensed with as the power could be judged quite 
closely from the other information given. It is also 
in this field that most changes occur as experience is 
gathered and new circuits developed. 

The code would already be probably so long as to 
be useless and yet it is not even complete, because 
some allowance must be made in it for relatively 
small variations within one general type. Makers and 
users each have different ideas about the best valve 
characteristics of a particular type, and that is bound 
to result in there being at any time several, say, r.f. 
pentodes with 6.3 -V heaters on octal bases in glass 
envelopes, and they could probably be differentiated 
only by a serial number. As it is unlikely that more 
than twenty such varieties will be found on the 
market, a simple letter might be used here. Even 
so, the code might consist by now of nine figures and 
letters mixed, say, BG12CC18K, which might be 
interpreted as miniature 7 -pin base, 12 -V heater, 
double triode, low -is, serial letter K, if only it could be 
memorized together with several dozen other valves 
one constantly uses. 

Having arrived so far we have now to consider 
dropping some information. Heater designation is 
possibly the first one could omit. After all most 
valves operate at fairly standard voltages. The 
application might also be omitted as somewhat 
artificial. In the new code BE17P would then stand 
for, say, diode pentode, Noval base, serial letter P. 
(The serial letter or number, while not common from 
type to type, would in itself give some information.) 

One should also consider the possibility of having a 
short and a full code, the short code giving valve 
structure, application and serial number, while an 
additional code would give heater voltage or current 
and base type, thus : CC18K;'BG12. One would 
then normally use the short code only. 

Should There be One Code or More ? 

The advantages of a code which ties a valve type 
to a particular manufacturer are primarily connected 
with the sales aspect. Since manufacturers enter the 
valve business to sell their products, this aspect must 
not be minimized. 

It may be said that a code system which is so 
different from any other that it ties in the user's mind 
the valve type to its maker, adds to the prestige of a 
good firm. It may also be argued that a less knowledge- 
able user may buy a replacement which bears the 
same code, and therefore comes from the same maker, 
as the valve which has just died on him, even if other 
makers make an identical valve under a different code. 
This, however, cuts both ways, and therefore may not 
be as important as it would appear. 

One important aspect of the individual maker's code 
is that it simplifies the code to the manufacturer, who 
himself is not likely to make as many types and varia- 
tions of one type as may actually be on the market. 
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Also any small improvement or selection may 
easily be distinguished by the user (as for example 
EF37 and EF37A, or 715A, 715B, and 715C, etc.). 
This is very useful as long as the various codes in 
existence at one time do not confuse the user. Simplicity 
is also a great advertising asset. 

On the whole, however, even at the cost of some- 
what complicating the code, it would appear -and 
current American practice supports this view -that 
one code is preferable to many, with a central registra- 
tion board allotting the code. 

Current Codes 

Let us now look at the codes used by the leading 
manufacturers and comment on them individually. 

Mullard. -First letter stands for type of heating 
and voltage or current. Second letter and following 
denote the electrode system. 

The first figure denotes type of base. Second figure 
stands for a serial number of a development. 

The following table gives details of the meaning of 
letters and figures as placed : 

i 

If first letter If second or following 
letters 

A 4 V, a.c., parallel Diode 

P. 

C 

D 

E 

Douhle diode 

200 mA, a.c.; d.c., series Triode 

Battery 0.5 -1.4 V Power triode 

6.3 V series or parallel ¡ Tetrode voltage amplifier 

F 

G 5V 

H 150 mA, a.c./d.c. 

Pentode voltage amplifier 

K Battery 2 V 

L 

Hexode 

Heptode or Octode 

Output tetrode or 
pentode 

M Beam indicator 

N Gas triode 

P 300 mA, a.c. d.c. Secondary emission (if 
third letter) 

Q Nonodc 

U 100 mA, a.c. d.c. 

X 

Y 

z 

Gas filled tull -wave 
rectifier 

Half -wave rectifier 

Full -wave rectifier 

Figures : 

1 -19 various 
20 -29 B8G Loctal 
30-39 Octal 
40-49 B8A Rimlock 

50-59 B9G 
60-70 sub -miniature 
80 -89 B9A Noval 
90 -99 B7G miniature__ 

This system was very good indeed, and largely self - 
explanatory, but it now shows sign of breaking down, 
especially in the miniature and sub -miniature ranges, 
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because of numerous new developments. It certainly 
could not cope with all possible variations already on 
the market. In spite of that it remains the only code 
in use anywhere which is strictly logical. 

Marconi, E.M.I., G.E.C., Osram, M.O.V. -The 
code consists of a letter or letters and a serial number. 
The letters stand for : 

A- Special industrial appli- 
cations 

D -Diode or double diode 
GU- Gas -filled rectifier 
GT- Thyratron 

M- Metalizing (when 
used later in code, N- Output pentode U- Rectifier 

W -Var. it screened pen- 
tode. 

H -High- impedance triode X- Frequency changer KT- Kinkless tetrode Y- Tuning indicator L- Low -impedance triode Z -Sharp cut -off 
screened pentode 

This system is very simple and flexible. As types 
and applications multiply so, presumably, the list will 
grow longer and longer until it will be impossible to 
remember anything useful. No information is given 
about heater or base, but that could be added easily. 

Ediswan, Mazda. -The first figure or figures give 
heater voltages or current, thus : 

1 - 1.4 V 10 == 100 mA 
6 = 6.3 V 20 -- 200 mA 

followed by a letter or letters :- 
C = Frequency changer 
D = Diode or double diode 
F = Voltage amplifier, tetrode or pentod; 
K - Smill gas triode or tetrode 
L = Voltage amplifier triode or double triode 
M = Tuning indicator 
P =- Power amplifier 
U = Half -wave rectifierlwithout first figure UU = Full -wave rectifier f 

followed by a serial number. 
This system is similar to the previous one, but with 

heater information which is only useful in the very 
limited range used. 

Brimar (S.T.C.). -Three codes are used : 

(1) If the valve is for export, the American RTMA 
code is adopted sometimes with a prefix SV. 

(2) If for home market the code consists of a figure 
or figures, such as : 

1 -Half -wave rectifier 9 -Var. µ pentode 
8 -R.F. pentode 20- Triode hexode 

followed by a letter 
A tor 4 -V heater 
B for 2 -V heater 
D for indirectly heated, other than 2- or 4 -V cathode 

followed by a serial number. 
(3) If special valves, the code consists of a number, 

such as: 
2 Diode 5 Pentode 
3 -- Triode 22 Double diode, etc. 
4 Tetrode 

followed by a letter giving maximum anode dissipation 
and type, 
followed by a serial number, 
followed by one or two letters to indicate base type and 
special features. 

The above systems provide the remaining varia- 
tions of figures and letters although it will be noted 
that, say, 20D1 may mean 200mA. heater, diode 
(Mazda), or 6 -V indirectly heated triode hexode 
(Brimar). 

The last mentioned is the most elaborate of all, 
for example, 33A, 158M is a double triode, anode 
dissipation under 10W., 158 is serial number, M 
stands for B8G base. It would be interesting to find 
the reaction of users to this code. It fails in not being 
flexible enough in describing the electrode system 

unless a new structure such as a klystron will be classed 
under a completely different code. 

Continental makers such as Philips, Tungsram, 
Siemens Halske, use a code common with Mullard 
(given above). 
American (R.T.M.A.) Code. All American leading 
manufacturers register any new valve they produce 
with this organization (Radio Television Manufac- 
turers' Association) which allots it a code unless the 
difference between it and any existing valve is such 
that no knowledge of the difference is recognized to 
replace one by the other. This code consists of a 
first number symbol indicating rated filament or 
heater voltage within - 0.4 to 0.6V, a first letter 
symbol consisting of one or two letters which in 
themselves are of no apparent significance, a second 
number symbol indicating the number of independent 
useful elements for which terminals are provided, 
without consideration of their function, heater or 
filament counting as one, as do combinations of one 
or more elements connected to one terminal. 

A second letter or letters indicating distinguishing 
features, such as :- 

G - Glass tube on octal base 
GT = = Above in a T -9 bulb 
X - Low -loss base 
Y Intermediate -loss base 
M _ Metal- coated glass envelope on octal base 
W - -- Military type assigned on behalf of armed 

forces. 
A, B, C, D, E, F -= a modified version of a type without 

the Suffix. 

Valves used specifically for industrial purposes 
have a sequential designation beginning with the 
number 5500. 

Several manufacturers still use their own codes for 
special valve types but these are not common. 

The main R.T.M.A. code, described above, gives 
only the heater voltage as a definite information, all 
the others being, more or less, differentiation marks 
or serial numbers. Some of the symbols such as G, 
GT appear to be vestigial and no equivalent symbols 
have come into use for other types of base and bulb. 
If one has to remember the difference between CJ5, 
6J6, and 6J7, one might as well call them CV1933, 
CV858, and CV 1936, respectively, as in the British 
Armed Services System. 

Conclusions 
While it does appear that a valve type code is 

preferable to a sequential system, there are very 
serious difficulties in deciding on a suitable and lasting 
code. Apart from those mentioned, one has to re- 
member that other electronic devices will require 
codes as well and these must be such as not to be con- 
fused with the valve codes proper. 

Possibly the best first step towards a solution would 
be for one of the professional institutions to organize 
a series of discussion meetings leading to the setting 
up of a committee representing manufacturers, users, 
Services, institutions, and the British Standards 
Institution, which should then give the findings of 
the committee its full sanction. 
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How Fast is Electricity ? 

" CATHODE RAY " Makes Us Think Again About Currents 

IT is a great pity that we are not all together so that 
we could hear one another's answers to this question. 
I am sure they would be most interesting. Probably 
those who are young enough to have been brought up 
on the " electronic approach " to electrical theory 
would be cautious and seek further information 
on what was meant by " electricity " before commit- 
ting themselves to a firm answer ; but not so long ago I 
heard a professional electrical engineer express sur- 
prise when someone cast doubt on his clear -cut idea 
that electricity travelled at the speed of light or 
thereabouts. 

Nature of Electricity 
Well of course the question is nearly as vague as 

" How long is a piece of string ? " so we shall have to 
heed the cautious young men and say what we mean 
by " electricity." It is not enough just to substitute 
the words " an electric current." What is an electric 
current ? It can be several different things, and 
perhaps more than one of these things at the same time. 
I suppose we couldn't go far wrong in defining it as a 
movement of electric charge. But that raises one 
complication right at the start : there are positive 
and negative charges. I have no intention of our 
becoming deeply involved in nuclear physics, so, 
firmly ignoring the boys from Harwell and all the 
special effects that to them may be normal, let us stick 
to the simple broad picture showing all matter as 
made up of atoms each having at the centre an elec- 
trically positive " sun " or nucleus, with electrically 
negative electrons circulating around it like planets, 
the number of such electrons depending on the 
element concerned -one for hydrogen, six for carbon, 
twenty -nine for copper, and so on. The positive 
charge carried by the nucleus is normally cancelled 
out by the negative charge of the satellite electrons, 
but if by any means one or more of the electrons 
become detached, what is left has a positive balance 
and is called a positive ion, or often just an ion. A 
current of electricity from A to B, then, consists of 
electrons moving from B to A and or positive ions 
moving from A to B. 

If the current is flowing in solid material, the ions 
are the fixed material itself, so cannot move, and the 
current consists wholly of electrons. In gases the ions 
too can move, but as they are thousands of times 
heavier than the electrons the general effect is rather 
like rowing boats streaming one way and Atlantic 
liners the other, both kinds of craft being propelled 
by identical outboard motors. In a vacuum, all matter 
is, by definition, absent. No vacuum is perfect, 
however, and the best pumping arrangements leave 
behind about a thousand million molecules, (i.e., 
small groups of atoms) in every cubic inch. But for 
most practical purposes this number is quite negligible 
-like the same number of flies in a space as big as 
the world. 
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Our simple picture (unobscured by all the quantum 
theory, Fermi -Dirac statistics, uncertainty principle 
and suchlike filled in by modern scientists) shows 
insulating materials to be built of molecules with 
electrons firmly attached, so that nothing can move 
and hence there is no current. In metals, by contrast, 
the electrons are free to move. And they do ; not only 
when there is any organized inducement, but all the 
time, like a random crowd milling around, or a swarm 
of angry wasps in a box. These random movements 
are uncontrollable, except by temperature -the hotter 
the material the livelier the movement. Nevertheless, 
according to our definition any movement of an elec- 
tron must be an electric current. But because the 
movements are random there is no tendency to move 
in any one direction more than another. At any given 
time, for every million electrons moving up a wire 
there are likely to be almost exactly a million moving 
down. So the tendency is for these tiny currents to 
cancel one another out. If you were to toss up a coin 
millions of times, for every thousand heads there would 
usually be just about a thousand tails. Occasionally - 
not very often -it would be exactly one thousand. 
Usually it would be a little more (positive) or a little 
less (negative). Taken over millions, the positives and 
negatives would average out to practically zero, but 
individual batches would fluctuate above and below. 
In the same way the vastly greater number of random 
electron movements in metal averages out to nothing- 
in other words, they do not result in any d.c. -but 
they fluctuate a little, up and down. The result is 
a.c. of no particular frequency, or, if you prefer, 
of every frequency. 

Movement of Electrons 
Is there any reason why, just for a moment, this 

fluctuation current might not be quite large, as a 
result of most of the random movements happening. 
to move in one direction ? No, there is no reason. 
Neither is there any reason why, if you are a football 
pool addict, you should not win £75,000. But it has 
been calculated that you would have to persevere for 
300,000 years to have an even chance of doing so. 
The chance of heavy current as a result of a large 
proportion of random movements coinciding is even 
more remote. In practice they maintain a fairly 
steady average, enough to have considerable nuisance 
value in high -gain amplifiers, as " noise," but not 
perceptible otherwise. The speed of the electrons 
while they engage in this ceaseless activity, although 
no doubt of interest to physicists, does not have much 
bearing on our work. It is believed that at ordinary 
room temperature it is of the order of 100,000 metres 
(say 60 miles) per second. If electrons were like the 
lady who, when accused by the police of doing 50 
miles per hour in a built -up area, replied indignantly 
that she couldn't have because she hadn't driven more 
than 10 miles in her life -if electrons I say, were like 
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her, they would complain even more bitterly, for they 
seldom move more than about 10 -" cm without collid- 
ing with something, so the inside of a piece of metal 
must be like a night -club dance floor. 

Organized Currents 
Let us turn now from these dubious activities to 

consider something much more to the point -the 
organized movements of electrons under the influence 
of an e.m.f. or potential difference. These are what 
are most usually understood by the term " electric 
current." As we are still dealing with solid materials - 
in particular, metals -ion movements are impossible, 
so there are only electrons to consider. One principle 
at work here is the attractive force between opposite 
charges. If by any means a lot of electrons are re- 
moved from one end of a wire, that end has a corres- 
ponding number of un- neutralized nuclei, and is 
therefore positively charged. This offers an attraction 
to the neighbouring electrons, which start moving 
towards it. In doing so they leave behind a positive 
charge, and this attracts the electrons immediately 
behind. And so on, until electrons throughout the 
wire are on the march towards the end from which 
some have been removed. This would soon create a 
positive charge at the other end, which would then 
offer a counter- attraction that would tend to bring the 
column to a standstill again (apart, of course, from the 
random movement which goes on all the time, over and 
above any definite drift one way or the other). But if 
the agent that removed the electrons from one end 
conveys them by a different route to the other end to 
fill up the gaps left by the retreating column, the move- 
ment -the electric current -can be kept going in- 
definitely. 

Such an agent is what we call an e.m.f. By making 
one end of the wire more positive and the other end 
more negative it creates a difference of potential 
between the two ends. If, for example, this p.d. were 
5 volts, and the length of the wire were 10 metres, 
the wire and all its electrons would be in an electric 
field of 0.5 volt per metre. The nature of electrons 
when they are in an electric field is to move (if they 
can) through it positive- wards. In metals they can 
move, but are greatly hindered by the vast numbers 
of molecules, with which they keep on colliding. In 
other words, even a metal has resistance. Supposing 
our wire has a total resistance of 1 ohm, the number 
of electrons that the 5 volt p.d. will cause to pass any 
fixed point per second will be 31.2 10". The elec- 
tron -per- second is rather an inconveniently small 
unit of current, and moreover does not fit in well with 
volts and ohms ; the practical unit -the ampere - 
is equal to 6.25 10'" electrons per second, so the 
current in our example is of course 5 amps. But for 
the purpose of calculating the speed of the electron 
current it is necessary to reckon it in electrons per 
second. It is also necessary to know how many 
electrons there normally are in a given amount of 
metal. The speed at which troops would have to 
move in order to pass a fixed point at the rate of 10 
soldiers per second would obviously be greater if 
they were in single file than if they were marching 
in close ranks 20 abreast. I have never actually 
counted the number of free electrons per cubic centi- 
metre of copper, so I have to take the physicists' 
word for it that it is not far short of 1023. Since our 
copper wire has a resistance of 0.1 ohm per metre 
it is probably 26 s.w.g., whose cross -sectional area 

is 0.00164 sq. cm., so the number of free electrons 
in each centimetre length is about 1.6 :. 102". This 
is about 5 times the number that pass every second 
when the current is 5 amps, so the marching speed 
must be about 0.2 cm per sec. Hardly competitive 
with the speed of light ! And that is with a current 
sufficient to make the wire decidedly warm, so it is 
a speed that in practice would seldom be exceeded, 
or even reached. In power stations and places where 
thousands of amps are flowing, they have much thicker 
conductors to flow in, so the electron speeds are gener- 
ally less. 

Another thing : we have been assuming that our 
current is d.c., so that its movement is in the same 
direction all the time. But most currents are alterna- 
ting. Even at the relatively low frequency of 50 c/s 
the electrons have only one hundredth of a second at 
a time in which to move forwards. So if the average 
value of current in a 26 -gauge wire were 5 A (r.m.s., 
5.5 A ; peak, 7.8 A) the total extent of any electron's 
movement would be only 0.002 cm. Even that 
minute promenade is liberal compared with the allow- 
ance at radio frequencies. Suppose you have a 50 Mc s 
television dipole, and being fairly near the transmitter 
it has induced in it an average current of as much as 
0.1 mA. The diameter of the dipole is, say, 
but owing to skin effect the current would be confined 
mainly to the outermost 0.0005in, so the effective cross - 
sectional area would be 0.005 sq. cm (equivalent 
to a 21 -gauge wire) and the current density would be 
20 mA per sq. cm. In our previous example the 
current density was 3,000 A per sq. cm- 150,000 times 
as much -so the electron speed in the skin of the 
dipole is 0.2i 150,000 or 0.0000013 cm /sec. But 
here the motoring lady intervenes to point out that 
the poor electrons never get anything like a whole 
second in which to keep right on at this fabulous 
speed ; and she is quite right, for in point of fact each 
half -cycle of 50 Mc s oscillation allows only one 
hundred -millionth of a second for each journey. 
The extreme distance travelled is therefore about 
1014 cm ! I am not sure what is the diameter of an 
electron or even whether it can be said to have a 
diameter, but one authority says it is somewhat 
greater than this. In which case, the Ancient Mariner 
has the best description of its activity -" Backwards 
and forwards half a length, with a short, uneasy 
motion." 

Electricity in Aerials 
All this must come as rather a shock to those who 

have pictured electrons dashing up and down aerials, 
let alone to any who still think in terms of the speed 
of light. To anybody at all, it must be difficult to 
imagine how such incredibly small movement s- 
even in the aerial of a powerful transmitter they are 
sub -microscopic -can affect things many miles away. 
Seeing that 0.1 mA is far from being the smallest 
significant current, and 50 Mc/s far from being the 
highest known frequency, one begins to wonder if 
there may not be something wrong with data that 
lead to conclusions so hard to believe. Some physicists 
now say that not all the " free " electrons take part 
in currents, and if this is so the speed of those that do 
would be greater; but at most it would seem to be 
much less than we used to imagine. 

So much for electric currents in solids. I don't 
propose to discuss currents through gasses, because 
they are complicated by the electrons bumping into 
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the gas molecules and ionizing them by knocking 
out electrons, not only augmenting the electronic 
current but starting a relatively slow ion current in 
the opposite direction. Let us go straight on to vacuum. 
Here there are no electrons -or anything else -in 
significant quantity, so they have to be brought in. 
The most usual way of doing this is to heat a metal 
surface coated with barium oxide or some such mater- 
ial, which causes electrons to boil off in vast numbers. 
If there is no electric field, however, they tend to hang 
around, as in Fig. 1, and by forming a negative charge 
close to the emitter they prevent others from coming 
away. So let us place another piece of metal some 
distance off (Fig. 2) and make it positive relative to 
the first. This creates an electric field between what 
are now two electrodes, and the electrons are attracted 
away from the first electrode, the emitter or cathode, 
towards the anode, as in Fig. 2. By this time, of 
course, everybody has recognized that we are in 
Lesson One on the two -electrode valve. But perhaps 
not everyone who has taken even a whole course on 
valves could say right off how fast the electronic 
current travels through them, or how one finds out. 

Acceleration in Valves 

This is where a little knowledge of elementary 
mechanics is a great help ; in particular, what happens 
to freely movable things when a steady force is exerted 
on them. If you were unfortunate enough to fall 
out of a space -ship in level flight a few hundred miles 
from the earth you would be freely movable, because 
there would be no appreciable air to hinder you ; 

and the force of gravity would be acting downwards 
on you. The result would be that you would move 
downwards with steadily increasing speed. In other 
words, the constant force would cause a constant 
acceleration.* In this case the acceleration would be 
approximately what is now widely know as g, which 
is an increase in speed of 32 ft sec per second, usually 
abbreviated to 32 ft sec'. It is easy to find how fast 
you would be falling n seconds after you had started 
(provided it was not long enough to bring you into 
the atmosphere) ; it would be 32n ft sec. What 
is not quite so easy is to find how fast you would be 
falling after having fallen ;n feet, but a little elementary 
calculus shows it to be ./2gm, or 8' ni ft sec. The 
important fact is that the speed is proportional to the 
square root of force x distance. 

Now each electron in a valve is " falling " towards 
the anode. The " force of gravitation " in this case 
is the electric field, which is reckoned in volts per 
centimetre or per metre. If you multiply this force 
by the distance through which it acts, the product 
is in volts. By analogy with mechanics one would 
expect the velocity imparted to an electron by V volts 
to be proportional to , V. It is quite a simple 
problem in basic theory to confirm this. At the 
start- assuming it is a standing start -the speed 
of an electron is zero, so it has no kinetic energy 
(energy of movement). But is has potential energy 
by virtue of the potential difference between it and 
the anode. This potential energy is equal to its charge 
multiplied by the potential difference ; in symbols, 
eV. At the end of the journey this potential energy 
has been entirely converted into kinetic energy, 
which mechanics teaches us is half the mass multiplied 

Actually, of course, the gravitational force would increase as the 
earth was approached ; but not very much in 100 miles or so. 
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by the square of the speed (or velocity) -lmv2. 
Since this must (according to the law of conservation 
of energy) be equal to eV, we have 

v2 =2eV 
nt 

The ratio of charge to mass of an electron, e/m, 
has been found by experiment ; it is 1.76 x 10" 
coulomb kg, so 

v 1.76 1011V 5.93 x 106 N/V metres; sec 
or 593 N/V kilometres per sec. or 368 s V miles per sec. 

One interesting thing about this is that the speed of 
the space current driven through a valve by ordinary 
anode voltages is of an altogether different order from 
that of the same current flowing through the connect- 
ing wires. At 100 volts it is 3,680 miles per second, 
which makes Duke and Lithgow look slow ; but its 
5 mA (say) in a 26 -gauge anode lead is only doing 
about 0.002 )millimetre per second ! Another interesting 
thing is that the final speed depends only on the 
potential difference it has fallen through from rest, 
and not at all on the route it has taken or the uniform- 
ity or otherwise of the field accelerating it. So in Fig. 2, 
even if a negative grid were interposed, or the " space 
charge " of the relatively dense crowd of comparatively 
slow electrons near the cathode caused an appreciable 
local reduction of the anode's attraction, the speed 
of those ultimately reaching the anode would be just 
the same. 

Although the speed developed by 100 V is still well 
below that of light, voltages of a million or more are 
commonplace in high- tension laboratories, and one can 
buy over the counter " linear accelerators " urging 
electrons on with the equivalent of several million 
volts. Suppose we are content with one million, and 
use the formula to calculate the final velocity ; it is 
593 108 == 593,000 km sec. But what have we 
here ? A speed nearly twice that of light 
(299,792 km sec) ! According to Einstein and all 
modern physicists, that is impossible. The fault is in 
the formula, which does not allow for the fact that 
mass increases with speed. Up to about one sixth 
of the speed of light the increase is not more than 
1 %, so the formula is good enough up to 7,000 volts - 
perhaps even 15,000. But when the electron begins 
to compete seriously with the speed of light its mass 
increases very rapidly, and this ensures that it will 
never succeed in breaking the " light barrier." The 

I 
1 

Fig. 2. When the neg -, 
ative space charge (E 
in Fig. I) is neutral- 
ized by the high positive 
potential of the electrode 
A, a continuous current 
of electrons is set up 
from K to A. 

Fig. I. Vacuum tube with 
a heater (H) which raises 
the temperature of a 
prepared surface (K) to 
the point where it emits 
electrons. These hang 
around in a cloud (E), 
their negative potential 
(space charge) tending 
to repel later emissions 
back to K. 
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DISTANCE - 
Fig. 3. Instantaneous graph of the voltage along a line 
carrying electromagnetic waves. 

Fig. 4. The line AB represents an ocean wave rolling in 
towards a sea wall AC. During the time the wave takes to 
cover the distance from B to C, the splash on the wall has 
travelled from A to C. 

voltage required would be more than infinitely great ! 

Whence, then, came the idea that electricity is as 
fast as light ? Surely not from the fact that nowadays 
one can accelerate electrons to within 1 °10 of that 
speed, but from the discovery that signals sent by 
electrical means -wire or wireless -go as fast. Now 
that we know that radio waves and light waves are 
the same thing except for frequency, and that frequency 
does not affect their speed, the idea that electricity 
is as fast as light is obviously correct if " electricity " 
is understood to mean " radio waves " or, more 
generally, " electromagnetic waves." If you connect 
a source of e.m.f. to the end of a pair of wires, it 
starts electrons moving in those wires. We have seen 
that (according to the data supplied by the physicists) 
this movement is incredibly slow, but that does 
not apply to the speed at which the start of the move- 
ment is passed along. One microsecond after you have 
made the connection, electrons nearly 330 yards along 
the line are starting to move. Assuming that the 
wires are insulated entirely by air -which in this 
particular respect is practically the same as nothing- 
the signal travels along the line at the speed of light. 
Solid insulating material increases the capacitance 
without any corresponding decrease of inductance, 
so the parts of line affected take longer to charge and 
the average speed is less. Along an ordinary r.f. 
coaxial cable it may be half the speed of light. But 
it is still enormous compared with the speeds of the 
individual electrons. You may start waving a suspended 
rope from side to side very slowly, but waves 
travel along the rope quite fast. With electrical 
signals the contrast is s astly greater. 

Note that it is only a change in the electrical con- 
dition that goes at the high speed. If water is flowing 
very slowly and steadily through a pipe, nothing can be 
said to be travelling along the pipe any faster. But if 
the water is turned on and off, the effects are felt at 
the other end almost immediately, whereas the actual 
drops of water made to enter the pipe will not emerge 
until much later. 

Now that we have progressed in stages from speeds 
of millionths of a millimetre per second up to the 
speed of light, 300,000 kilometres per second in round 
figures, it might well seem that there are no more 
worlds to conquer. Is it not basic to modern science 
that no speed can be faster than that of light ? True ; 
yet even so it may in a kind of way be possible for 
electrical signals to have a faster speed. When they 
are being sent as r.f. waves along an air -spaced line, 
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the signals travel along it at practically the speed of 
light. If they could be " frozen " long enough for a 
graph to be drawn of voltage against distance along the 
line, it would be something like Fig. 3. Actually this 
voltage pattern would be travelling at the same speed 
as any group of waves forming (say) a Morse dot, so 
if it were possible to keep an eye fixed on a particular 
voltage peak its speed (the phase velocity) would be 
that of light. The group velocity and phase velocity 
in this case are the same. But if the signals were 
being sent along a waveguide this would not be so. 
It is too late to start explaining exactly how waves 
travel along a guide, but the nearer the wavelength is 
to a certain critical length the more they zigzag from 
side to side and the slower they travel directly along 
it. The group velocity, which is truly the speed of 
the actual signals, is therefore less than that of light - 
possibly much less. But the lower this speed, the 
longer the distance between successive voltage peaks 
along the axis of the guide, and the faster these peaks 
(or any other phases) travel. If the group velocity 
is half that of light, the phase velocity is double that 
of light. This may seem to contradict the laws of 
nature, but of course it only seems to do so. In actual 
fact it does not, because all that travels at this super - 
high speed is a phase pattern, not any actual energy 
or information. It is impossible, by doing anything 
at one end of the guide, to exert any influence on what 
takes place at the other end in a shorter time than light 
would take to do the distance. If waves are rolling in 
towards a sea -front very nearly at right angles to the 
coast, the splash of a wave arriving at one end A 
(Fig. 4) will travel very much faster along the front to 
C than the wave itself, which has only moved from 
B to C. No energy -still less any water -has travelled 
from A along with the splash. 

What is the speed of electricity ? Well, now you 
know ! 

Bigger and Bigger Tube 
THE trend towards bigger and bigger television screens, 

mentioned by our contributor " Diallist " in this issue, is 
confirmed by figures recently issued by the British Radio 
Equipment Manufacturers' Association. It will be seen 
from the following table that, whereas in 1950 40 per cent 
of the sets sold had either 9- or 10 -inch tubes and only 
2 per cent had screens of 14 inches or larger, the figures 
for the July /September quarter this year show that 72 
per cent of the receivers sold had tubes of 14 inches or 
more. 

91n. 
and 

l01n. 12in. 141n. 15in. 16in. 17in. 

Pro - 
jec- 
fion 

1950 40% 56% 2 ",, - 2° 
1951 13 ";, 8O' 4% - 3 " 
1952 4 " 71"0 9% 14'.'0 20,E 

Jan. -June 
1953 3"0 47 " :, 24% 11% 3 % 110;, 10,;, 

July -Sept. 
1953 25' 36% 14' ; 2% 20% 

Combined sales of small -tube and projection sets totalled 
3 per cent. 

We understand that the combining of the sales figures 
in some cases is done to avoid disclosing information re- 
garding the sales of individual firms where only one 
manufacturer is supplying a specific type of set. 
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C.11. lobe Safety B. W. TOSTING 

Transient Conditions When Switching On and Off 

IT is now the usual practice to use direct coupling 
between the video stage of a television receiver and 
the cathode of the c.r. tube. The grid of the tube is 
then connected to a potential divider across the h.t. 
supply, the grid potential being thus negative to the 
cathode potential and adjustable as a brightness con- 
trol. A by -pass capacitor is usually connected be- 
tween grid and negative h.t., as shown by C, in the 
figure, but sometimes it is joined between grid and 
positive h.t., as in the case of C,. In the figure, C, 
and C, are to be regarded as alternative positions for 
the capacitor; the two are not normally present simul- 
taneously. 

If the effect of any ripple on the h.t. line is ignored, 
the capacitor is equally effective in either position. 
When the receiver is switched on or off, however, a 
transient condition exists during which the position 
of the capacitor appears, at first sight, to have a con- 
siderable effect; it appears, in fact, that it could in- 
fluence the life of the cathode -ray tube. 

It is argued that, because the charge on the bypass 
capacitor cannot change instantly, the grid is left 
behind when any sudden change of h.t. voltage, and 
hence of cathode potential, occurs. With the capacitor 
at C for instance, a sudden drop to zero in the h.t. 
voltage would take the tube cathode to earth but 
leave the grid at its normal potential to earth. The 
grid would then be positive to cathode. Similarly, if 
C, is the capacitor, a sudden jump in the h.t. voltage 
from zero to its normal value would take the cathode 
up to its normal value, but, since C., would be un- 
charged, the grid would be carried right up to positive 
h.t. Again, the grid would be positive to cathode. 

There is, in fact, nothing wrong with the argument; 
it is the premises that are at fault. If the h.t. voltage 
did, in fact, come on or go off instantly, the effects 
on tube life could be serious. But, in reality, the 
voltage cannot change quickly in normal switching on 
or off and so nothing to endanger the tube does occur. 
It is, however, worth while to examine the conditions 
in some detail. 

First of all, consider what happens when a normally 
operating receiver is switched off. The h.t. voltage 
drops to zero, but not instantaneously, for the capa- 
citors in the h.t. circuit take some small time to dis- 
charge. The time will vary quite a lot between dif- 
ferent receivers because of the various forms of circuit 
employed and is, in any case, quite difficult to calcu- 
late accurately. As a rough approximation to it, how- 
ever, we may consider the discharge of a capacitor 
equal in value to the total h.t. supply capacitance, 
through a resistor equal to the h.t. voltage divided by 
the total h.t. current. In a typical modern set the 
capacitance may be 200 !IF and the resistance 250/160 
=1.56 ki 2. The time constant is 200 x 10-" x 1.56 x 
10' = 3.12 x 10' =0.3 second. The voltage will have 
fallen to a negligible value in about four times this 
period or 1.2 sec. This agrees with practical experi- 
ence, which is that a receiver goes on functioning to 

WIRELESS WORLD, JANUARY 1954 

a decreasing extent for at least one second after it is 
switched off; sometimes it does so for appreciably 
longer. 

In the figure, therefore, the cathode of the tube 
falls to earth potential in not less than one second 
after the set is switched off. If C, only is present, the 
grid voltage cannot fall to earth as quickly because it 
is taken from the h.t. supply through a circuit of time 
constant T- C,R,R, /(R, +R,). If this time constant 
is comparable in value with, or larger than, the time 
constant of the h.t. supply, the grid voltage will lag 
behind the cathode voltage by a considerable amount, 
with the result that the grid- cathode voltage will be 
less negative than during normal operation. Theoretic- 
ally, the grid might become positive to the cathode, 
with quite bad effects on the life of the tube. If it 
were possible for the h.t. voltage to drop instantly 
to zero, this would always happen, for the cathode 
would drop to earth while the grid would be held 
at its normal value by the charge on C,. 

It is because of this that it is often recommended 
that the brightness control should be turned right 
down before switching off. It is not, however, always 
a necessary safety precaution because there is still no 
risk if the time constant T is small compared with 
the h.t. time constant. The two voltages will then 
fall with substantially the same time constant, and the 
grid- circuit time constant will have negligible effect. 

The grid is often at about 50 V above earth in 
normal operation. For a 250 -V supply R, might be 
1010.). and R. 401d2. With 0.1 IMF for C,, the time 
constant is 

T=10-' x 8000=8 x 10- ̀ sec 
This is very small compared with the 0.3 sec of the 
h.t. supply and would still be small even if it were 
ten times as great. There is thus very little risk with 

The bypass capacitors C, and C., are not usually both em- 
ployed together. One of them only is used. 
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the normal values of components, and it is not usually 
necessary to turn down brightness before switching 
off. 

In the alternative position for the capacitor, using 
C, instead of C there is no possibility of the grid 
becoming positive to the cathode whatever the values 
of the time constants. If the h.t. voltage could drop 
instantaneously to zero, so that the cathode could drop 
at once to earth, the grid voltage would change nega- 
tively by an equal amount and the grid- cathode volt- 
age would be unchanged. The charge on C._ would 
be unaltered and so the grid voltage relative to plus 
h.t. would be unaltered but, as plus h.t. would have 
dropped to earth, the grid would have dropped below 
earth. 

The use of C. is inherently safe under all conditions 
on switching off. The use of C, is, in normal practice, 
also safe, but could be unsafe if the relevant time con- 
stants were very unusual. 

It is now necessary to consider what happens when 
switching on. There are two distinct possibilities to 
take into account. What happens depends on whether 
the video stage and tube become operative before or 
after the h.t. voltage is applied. 

The first condition is obtained when an indirectly - 
heated rectifier is used and its warming -up period is, 
as it should be, longer than that of the valve and tube. 
The rise of h.t. voltage depends not only on the elec- 
trical time constant of the h.t. supply circuits but also 
on the rectifier valve itself. The rise usually takes 
several seconds, as anyone may see for himself, by 
watching a voltmeter connected across the h.t. supply. 
The needle takes several seconds to reach its final 
value. The tube cathode rises with the h.t. and at the 
same rate. 

Using C, only, the grid potential rises also, but, 
because of the time constant Ts it lags somewhat on 
the h.t. voltage. The grid is more negative to cathode 
than normal, and this is a completely safe condition 
whatever the time constants. 

With C, only, the conditions are reversed; C, 
charges from the rising h.t. voltage and the voltage 
across it lags on the h.t. voltage. The grid voltage 
relative to cathode is thus somewhat less negative than 
it should be. It is necessary, therefore, to have the 
time constant small compared with that of the h.t. 
supply for the condition to be a safe one. The con- 
ditions are much the same as on switching off using 
C and so normal component values are safe ones. 

The second h.t. condition occurs when a directly - 
heated rectifier or a metal rectifier is used. The h.t. 
voltage is then at its normal value, or somewhat above 
it, before the valve and tube are operative. No harm 
will come to the tube even if, while its cathode is cold, 
its grid is momentarily carried positive to its cathode. 
Before valve and tube function, the grid voltage will 
have its normal value determined by the setting of 
the brightness control and the tube cathode will be 
at positive h.t., so that the grid will be more negative 
than usual to cathode. There is no harm in this, even 
if the tube warms up before the valve. When the 
valve draws current the cathode voltage drops to its 
normal value. This condition is consequently a 

completely safe one. 
There are two conditions only when there is a 

theoretical possibility of the grid of the tube becoming 
positive to its cathode. The first is on switching off 

when C, is used, and this can be obviated completely 
by turning down the brightness control before switch- 
ing off. The second is on switching on when C, is 
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used and the h.t. supply contains an indirectly- heated 
rectifier. 

However, provided that the time constant of the grid 
circuit of the tube is much smaller than that of the 
h.t. supply, all the conditions are adequately safe in 
practice. It is not necessary even to turn down the 
brightness control before switching off; that is, as far 
as the grid -cathode conditions are concerned. If the 
e.h.t. circuit has a time constant long compared with 
that of the h.t. supply, it may be advisable to do so 
to minimize any risk of the screen being burnt. 

One other thing : if the set is switched off and then 
on again within a few seconds a dangerous condition 
can occur, for all valve heaters will still be hot and 
the switching -on conditions will not be the normal 
ones. There is no risk with C, but there is a slight 
one with C._.. With the h.t. rectifier hot, the rise of 
h.t. voltage will be more rapid than the decay on 
switching off and the effective h.t.- circuit time constant 
may no longer be large enough compared with the 
time constant of the grid circuit of the tube for the 
conditions to be completely safe. 

It will be clear, therefore, that it is normally safe 
to use the grid bypass capacitor in either position. 
There is a slight preference for using it in the C, posi- 
tion, which is the usual one, but it is very slight. 

31 a nu ari II 4 r%' 1.iI era lure 
Underwater Television Equipment tsith image orthicon 

camera capable of operating at a depth of 1,200ft and with 
remotely controlled optical focusing. Descriptive leaflet from 
Pye, Ltd., Radio Works, Cambridge. 

Negative -resistance Elements (" Brimistors ") for suppressing 
surges and compensating resistance variations. Data booklet 
with list of types and characteristic curves from Standard 
Telephones and Cables, Footscray, Kent. 

Wire -wound Potentiometers in values up to 25kn linear and 
rated at 2 watts Leaflet from A.B. Metal Products, 16, 

Berkeley Street, London, W.I. 
Precision Castings and Fine Tubing in nickel alloys. Manu- 

facturing processes and applications described in an illustrated 
booklet from Henry Wiggin and Company, Wiggin Street, 
Birmingham, 16. 

Vitreous Enamelled Resistors, using nickel alloy wire, with 
values from 910.! to 100!', ratings up to 180 watts and tolerances 
of ±5°o. Data booklet from the distributors, Radelec, Ltd., 
63, High Street, Cheltenham. 

Flat Twin Transmission Lines with impedances from 75t! 
to 300 ='. Leaflet giving characteristics at I and 100 Mc /s 
and at amateur transmission frequencies. From The Tele- 
graph Construction and Maintenance Company, Telcon Works, 
Greenwich, London, S.E.10. 

Helical and Toroidal Potentiometers; a comprehensive illus- 
trated catalogue giving specifications and constructional details 
from P. X. Fox, Hawksworth Road, Horsforth, Yorks. 

Amplifying Telephone Sets with m.c. microphone in handset 
and battery- powered amplifiers for transmission and reception 
in the base of the instrument. Technical description on a 
leaflet from Lustraphone, St. George's Works, Regents Park 
Road, London, N.W.1. 

Sub -miniature Electrolytics measuring in long by lin dia- 
meter with values up to 8,,F and working voltages up to 50V. 
Technical bulletin from The Telegraph Condenser Company 
(Radio Division), North Acton, London, W.3. 

" Ferroxcube," an informative booklet on this material, in- 
cluding an historical survey, details of physical structure, elec- 
trical and magnetic properties, mechanical features, application 
data and standard core dimensions. From Mullard, Ltd., 
Century House, Shaftesbury Avenue, London, W.C.2. 

Components and Accessories, a comprehensive illustrated 
catalogue for mail orders from the Radio Servicing Company, 
82, South Ealing Road, London, W.5. 

F. M. Feeder Unit, a leaflet describing a unit (or kit of 
parts) made according to the design by Amos and Johnstone 
in our September and October, 1952, issues. From Bel Sound 
Products Co., Marlborough Yard, London, N.19. 
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Alanufacturers' Products 
11:A ANI) ACCESSORIE, l ut RA,IC, ANI) ELECTRONICS 

New Television Aerials 
TWO new models and a refine- 

ment to an existing one comprise the 
latest additions to the range of tele- 
vision aerials made by Antiference, 
Ltd., 67, Bryanston Street, London, 
W.I. 

One new model is a wall- mounting 
dipole incorporating the quick - 
assembly feature described as " snap - 
acitor" fitting. It is pre -assembled 
at the factory, but its main feature 
is that the feeder is capacitance - 
coupled, not directly connected, to 
the dipole. It is an addition to the 
existing wall- dipole and can he used 
either vertical or horizontal. The 
price is 27s 6d complete. 

The other new model is a hori- 

Antiference horizontal Antex " tele- 
vision aerial now available on a swan - 
neck mast for chimney or wall mounting. 

zontal "Antex," or "X," aerial fitted 
on a swan -neck mast. It is avail- 
able with chimney stack lashings, 
Model X4L /H costing 70s, or for 
wall- mounting, Model X4W /H, at 
61s 6d. 

The refinement is incorporated in 
the new " Univex " indoor aerial, 
the two telescopic tube sections now 
being enclosed in cream coloured 
PVC to tone with the centre insula- 
tor. Known as Model U2RC, it costs 
2is with 15 ft of cream coloured 
coaxial cable, or 15s without. 

Pickup Arm 
A KIT of parts is now available 

for a tone arm to match the moving - 
coil pickup designed by A. M. Pol- 
lock for home construction. The 
outfit comprises a simple, but effec- 
tive, pivot post with hardened bear- 
ing point, a box -section laminated 
plastic arm, a bearing spindle for the 
vertical motion and a lead counter- 
weight. The user is called upon to 
drill and file out a slot in the arm, 
drill and tap the lead weight and 
mark out, drill and reamer the holes 
for the horizontal bearing, operations 
which call for reasonable skill in the 
use of hand tools. The price of this 
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kit, which is obtainable from A. M. 
Pollock, 14, Broomfield Lane, Hale, 
Cheshire, is 26s by post. 

H.F. and V.H.F. 
Components 

A NUMBER of new Eddystone 
components for short- and very 
short -wave receivers and transmitters 
have been introduced by Stratton 
and Co., Ltd., Alvechurch Road, 
West Heath, Birmingham, and, to- 
gether with existing items, will be 
included in a new catalogue shortly 
to be issued. 

Among the new items is a series of 
transmitting capacitors in split - 
stator, differential and plain types 
ranging from 25 + 25 pF to 250 pF. 
The specimen shown here is a 
100 -pF size with vane spacing of 
0.08 in and it will stand up to the 
highest r.f. voltages likely to be en- 
countered in small transmitters pro- 
vided the d.c. is applied through a 
parallel path. End plates are ceramic 
21 in square. 

In contrast to the above is a new 
miniature Microdenser in butterfly, 
split -stator and plain types. A single 
ceramic back plate measuring ; in 
square is used. The capacitances are 
25 + 25 pF or 50 pF according to 
type. For comparison of sizes we 
include in the illustration one of the 
normal Microdensers of 15 + 15 pF 
in split- stator style mounted on a 
ceramic end -plate 1.3 in square. All 
metal parts in Eddystone capacitors 
are heavily silver plated. 

Selection of new Eddystone com- 
ponents, comprising 100 -pF trans- 
mitting capacitor, standard and new 
miniature Microdensers and 5.2- 
Mc s discriminator transformer. 

Of interest to builders of f.m. re- 
ceivers is a range of 5.2 -Mc /s i.f. 
units in small metal cans 0.8 in 
square and 2.4 in high. Included are 
discriminator and plain i.f. trans- 
formers and a BFO unit. 

i 

I 

i 

No problem of sound 
reproduction is too large or too 
small for the TRIX organisation 
to solve. Whether for Indoors or 
Outdoors, Mains or Batteries, 
Portable or Permanent installa- 
tions, TRIX equipment will give 

lasting, efficient service. 
Consult the TRIX Catalogue, there - 
,ore, or ask for our expert advice. 

Model RE48. A 
heavy duty reflex 
type weatherproof 
horn speaker with 
exceptional range 
and performance. 
Very suitable for all 
public address work. 

Model RGA3'633 enclosed 
rack type Radio -amplifier 
equipment. Combines am- 
plifier with radio and 3- 
speed record changer. 

SERVICE IN SOUND BY 

ï 
TheTRIX ELECTRICAL CO. LTD. 
I -5 MAPLE PLACE, TOTTENHAM CT. ROAD. 
LONDON, W.I Phone: MUSeum 5817 
Telegrams and Cables: TRIXADIO, WESDO, LONDON 
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RANDOM RADIATIONS 
By " DIALLIS'1"' 

Taxi ! 
MY RECENT mention of the intru- 

sion into a tape recording of a 
message from a radio -taxi to its head- 
quarters brought me a large number 
of letters from readers, to whom I am 
most grateful. They gave instances 
of break -through from taxis, police 
cars, walkie- talkies, fire brigade radio - 
links and amateur transmitting sta- 
tions into not only tape recorders, 
but p.a. systems, TV sound stages 
and even baby alarms! As many of 
my correspondents point out, there 
must be pick -up by some lead, 
which happens to be of just the right 
length, and rectification. The latter 
process could take place in a variety 
of ways; a " dry " soldered joint or 
a poor switch contact are examples of 
possible adventitious metal rectifiers. 
And an amplifying valve will func- 
tion as a rectifier of sorts if it is over- 
loaded by a signal of large amplitude. 
I gather there have been some rather 
embarrassing incidents with p.a. 
systems when the loudspeakers blared 
forth for all and sundry to hear re- 
marks very definitely not intended 
for public consumption. 

Shooting a Line 
ONE HEARS various explanations 

offered for the occurrence of a narrow 
white vertical line near the left edge 
of the television screen when some 
cameras are in use. Well, here's the 
truth straight from the horse's mouth 
-though I hope my B.B.C. in- 
formant won't think I'm calling him 
a horse! There is an overshoot in 
the trailing edge of the line sync 
pulse; rising from blacker- than -black, 
it doesn't stop at the black level, but 
goes up as a little " pip " well into 
the greys. The effect is more marked 
in some cameras than in others and it 
is apt to be accentuated when the sig- 
nal travels over a long network. The 
B.B.C. is doing its utmost to reduce 
the overshoot; but some of the re- 
ceivers of to-day don't make things 
too easy for them. If the line flyback 
is rapid, the overshoot has no visible 
effect, for the white line that would 
be due to it is pushed right off the 
screen. With slow flyback it is apt to 
come in as an unwelcome addition to 
what is otherwise a good picture. 
And so, for the time being, at any 
rate, those whose receivers are de- 
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signed in that way must regard the 
white line as just one of those things. 

Counsels of Perfection ? 

IT Is, I suppose, to the demand for 
cheaper and cheaper television 
receivers that the present trend to- 
wards the live- chassis design for sets 
of all kinds is mainly due. Strict as 
the B.S.I. requirements are, I can't 
say that I'm altogether easy about 
the position. BS415 lays down that 
all openings in a television cabinet 
must be of such size and shape that 
the " standard finger " can't be 
pushed through any of them 
dangerously near to any live part. 
This gadget has joints, which can be 
locked or left free to move, and repre- 
sents a long, thin human finger. In 
other words, everything seems per- 
fectly safe, so long as the back stays 
put. But, the television receiver has 
become so much a part of domestic 
equipment that it is not unusual for 
quite small children to be left by 
themselves watching Muffin the Mule 
or the Flowerpot Men. The B.S. test 
equipment doesn't, so far as I know, 
include a standard metal knitting 
needle -and that was the prodder 
used by one youngster, of whose ex- 
ploit I heard recently. At his age, 
I'd have been very tempted to do the 

1LIFFE 

same. He was not hurt, but his drop- 
ping the needle into the set and his 
mamma's subsequent stout work with 
the fire extinguisher made a pretty 
expensive mess of things. My sugges- 
tion, for what it is worth, is that all 
six walls of the cabinet of a live - 
chassis receiver should be lined with 
metal gauze, bonded and earthed. 
I'd like, too, to see an arrangement 
which switched off the set when the 
back was removed. I'm all for having 
two capacitors in series (and not just 
a single capacitor) between set and 
dipole. And, lastly, I would like to 
see a complete prohibition of the use 
of eighth -watt resistors in most parts 
of a TV receiver. 

Fitting 'Em In 
THE URGE felt by so many to buy 

television sets with larger and larger 
c.r. tubes is a curious one, con- 
sidering the small living rooms of 
modern houses. You murmur the 
expected words of polite admiration 
when friends proudly show you their 
umpteen -inch set; but when the 
monster is switched on you may find 
that, even if you jam the back of your 
head tight against the opposite wall, 
you can't get far enough from the 
screen to see the picture properly. 
I'm speaking, needless to say, of re- 
ceivers that do not employ either 
spot -wobble or spot- elongation. 
Given either of those -spot- wobble 
for choice -a big -tube receiver can 
give a good account of itself in a 
small room. Without them you must 
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in such circumstances strain your 
eyes by looking at a liney picture, in 
which every small imperfection is all 
too obvious. A good rule of thumb is 
that the room must be at least as 
many feet one way as there are inches 
across the receiver screen. 

That _1nktrard Question. 
MANY READERS must suffer as often 

as I do from one of the most em- 
barrassing of all requests for advice: 
" I want to buy a television set, but 
I don't know the first thing about 
them. Be a good chap and tell me 
which is the best to get." Years ago 
I made a firm resolution that I'd 
never again recommend anything to 
anybody ! There's always the risk, 
for one thing, that if you do recom- 
mend a particular this or that, the 
man who takes your advice may be 
landed with the one and only dud in 
the history of the firm that made it. 
But when it comes to television sets 
there's a much more important con- 
sideration than that : when a man 
buys one of them he also, so to speak, 
buys the dealer with it. The best of 
sets can be badly handicapped, if it 
is installed and maintained by a not 
very skilled, and perhaps not very 
enthusiastic, serviceman. Most of 
the dealers whom I know are good; 
but there is the odd black sheep. 

,lt It Even Then 
A FRIEND SENT ME the other day 

a copy of a now almost forgotten 
wireless periodical, which he had 
found while rummaging amongst 
some old papers. The issue bore a 

date early in 1936 and I was inter- 
ested to find that it contained an 
article from my pen, forecasting the 
havoc that motor -car ignition inter- 
ference would play with television, 
unless something were done quickly 
about it. What a difference there 
would be to -day, had an act been 
passed those eighteen years ago to 
compel manufacturers to provide all 

new cars with suppressors! Interfer- 
ing vehicles would now be few and 
far between; and when a " snow- 
storm " did break out on the screen 
we'd have the comforting thought 
that the veteran causing it wouldn't 
be on the road much longer. I 
believe that the only country which 
did outlaw interference radiators of 
all kinds was Germany. It was not 
television that its then rulers had in 
mind: they were out to ensure that 
the working of v.h.f. apparatus used 
by their army and air force should 
not be upset. If, though, the law 
has remained in force, German 
viewers must be reaping the benefit. 

r - -SPECIAL SIGNAL -LAMP HOLDERS 

(WITH ALL MOULDED BODIES) 

F= 

M.B.C. PANEL -LAMP HOLDER 
This model has moulded screw -on 
Bezel -ring and domed lens (Trans- 
parent or Translucent). Designed to 
accept M.B.c. (" M.c.c. ") -cap bulbs. 
For use at up to 250v. across poles, 
up to 1Kv to E. RED, GREEN, BLUE, 
AMBER, WATER -CLEAR or WHITE lens 
available. List No. D.655 /Colour. 

L--------------____ _ 
NEON -LAMP FITTING 

This illumination or Signal -indication 
fitting accepts either filament or 
Neon bulbs having M.B.C. (M.C.C.) 
cap. This fitting has no lens, but 
colour indication is given by the 
colour of its body moulding. Normal- 
ly supplied Black, but Red, Green 
Blue, Yellow or White can be supplied 
to quantity orders. 
List No. D.621Colour. 

TELEPHONE JACK -LAMP 
FITTING 

Designed to take the fiat -side 
contact " Telephone jack - 
lamps " (also known as " No. 
2 " lamps). Moulded in glossy 
Itakelite, it is suitable for 
higher woiking conditions than 
other " jack -lamp -holders." 
(See catalogue for suitable len' 
to fit.) 
List No. D.620. 

l .,r I WI .iaatb of theo' 
and other Bulgin Elec- 
tronic Components, Send 
NOW for illustrated 144 
page Catalogue. Ref 
No. 192/WW. Price 1'- 
post free. 

NEW SPECIAL DUTY 
SIGNAL -LAMPS. 

These special fittings have 
all moulded moisture resist- 
ing bodies and insulations 
throughout. Three different 
types of internal sockets are 
available. MEs. (List No. 
D.681). SES. (List No. 
D.650) and M.B.c. (List 
No. 681'MBC). The wide - 
angle lens is of Polystyrene 
(transparent only) to the usua 
range or colours. 

IN 
of Critics 

MANUFACTURERS O: RADIO AND ELECTAONI _' COMPONENTS 

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

Telephone: RlPpleway 3474 (5 line:) 
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UNBIASED 
Aesthetics and Ancesthetics 

JUST LATELY the newspapers seem 
to be full of the wonders that we 
are to see on our TV screens in a 
few years' time when the B.B.C. and 
the proposed rival corporation are 
locked together in the fierce struggle 
of competition. One thing that I 
am glad to see is that programmes 
from the proposed new corporation's 
transmitters are to be strictly con- 
trolled and there will be no need to 
send the children out of the room 
when we switch on the TV set, a 
thing which I have frequently had 
occasion to do when carrying out ex- 
perimental work on the reception of 
a certain Continental station. 

\\ \ ''' /%i 

By FREE GRID 

morbid -minded mob or my ribs to 
the ribaldry of the rabble. 

Surely, no man in his right senses 
wants to have the public peeping at 
his pancreas or leering at his liver; 
I hope, therefore, you will all join 
with me in demanding, before it is 
too late that such " programmes," if 
televised, should be thoroughly 
scrambled and the necessary de- 
scrambling apparatus supplied only 
to doctors and medical students. 

Coherers in 1908 ? 

LIKE THOSE of you who have been 
readers from the first number of 
W.W. and experimenters for a long 
time before that, I have during the 

course of years accumu- 
lated a considerable 
amount o f wireless 
apparatus. From time to 
time Mrs. Free Grid has 
made an onslaught upon 
it and made a bonfire of 
all that she could lay 
hands on. There has, 
however, always been a 
considerable residue in 
the hinterland of the loft 
which she has been un- 
able to reach owing to the 
suspected presence of 
woman's natural enemy. 
the mouse. 

It is more years than I 
care to remember since I 
previously penetrated the 

jungle of disused household para- 
phernalia up there, but I recently 
did so in an endeavour to find an 
old newspaper to settle an argument 
as to the precise date of the relief of 
Mafeking. 

I was astonished at the wealth of 
early and primitive wireless gear I 
found, but the most interesting was 
a coherer- decoherer unit 
in a remarkably good state 
of preservation. I have 
not the slightest recol- 
lection of acquiring the 
instrument and I find 
it very difficult to assign 
a date to it. I am hoping 
that some of you with 
long memories will be 
able to help me from the 
few details I give. 

It is not an experi- 
mental instrument made 
by an amateur, nor yet a 
commercial one of the 
type used by ship and 
shore stations in the early 
days of wireless. The 
familiar D.R.G.M. mark- 
ing on it leaves me in no 
doubt of its origin and I 
should say it was im- 
ported from Germany for 
sale to amateurs. 

Peeping at his pancreas." 

Despite the promise of strict pro- 
gramme control, there is some 
danger that in years to come some- 
thing not suitable for children -nor 
yet for adults -may be televised; 
this was brought home to me very 
forcibly recently when talking with 
a country doctor living in a remote 
district amid the Cymric Hills. He 
pointed out to me that, by com- 
parison with medicos living on the 
doorstep of a hospital, he and others 
similarly situated had fewer facilities 
for keeping in active touch with the 
latest surgical developments. Yet, 
of course, they really had more need 
of them, for they frequently had to 
cope with sudden surgical emer- 
gencies themselves as there was no 
nearby hospital to which they can 
send the patient. 

He is, therefore, eagerly hoping 
that the Ministry of Health will buy 
time from the proposed corporation 
and give TV broadcasts, straight 
from the operating theatre, of front - 
rank surgeons employing the latest 
techniques. Now this seems at first 
sight to be a very desirable develop- 
ment, but, to say the least, these 
ana:sthetic presentations would be 
unæsthetic. Speaking personally, I 
have no desire at some future date 
for my midriff to be exposed to the 
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At first I thought it might have 
been sold by one of the big depart- 
mental stores, but I find that 
none of them started a wireless 
department until 1908 and surely 
that was too late for coherers? 
These primitive receivers started to 
disappear from commercial W/T 
stations soon after the arrival in 1902 
of the magnetic detector, but these 
were expensive and massive devices 
and maybe coherers did linger on 
in amateur circles until the close of 
the Edwardian era. If so, possibly 
some of you will recognize the unit 
from my photograph. The instru- 
ment by the side of the coherer is 
a relay, presumably for working a 
morse inker for which two terminals 
marked M arc provided. There are 
terminals at each end of the coherer 
for aerial and earth and two pairs 
marked + and - for batteries. 

" s That's Champion !" 
DESPITE all the propaganda I don't 

think the majority of motorists fit 
suppressors to their plugs to stop 
interference to TV. In the early 
days of television we used to hear 
about the detrimental effect which 
suppressors were supposed to have 
on engine performance. This was 
disproved so thoroughly that the 
argument is seldom heard now. I 
am afraid that nowadays offenders 
simply take the couldn't- care -less 
attitude. A move in the right direc- 
tion has, however, been made by a 
well -known maker of sparking plugs 
who supplies them with built -in 
suppressors. " That's champion !" 
as a Lancashire man might say, and 
I only hope the other plug- makers 
will follow suit and that eventually 
no maker will produce a plug without 
a built -in suppressor. 

Primitive wireless receiver. 
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Those who have followed the growth of high
quality reproduction in recent years may wonder how it is
possible to improve still further the amplifier part of the
system. Yet, like its predecessor, the QUAD II introduces
entirely new features of importance to the final objective-
features anticipating trends in design of both amplifier and
associated equipment.

Engineers will readily appreciate among the many salient
points of design of this amplifier, the complete stability
under all load conditions. They will delight too in the
unique low noise pickup matching system and in the new
wide range filter developments.

The gramophone enthusiast will be pleased to find that
his moving coil pickup no longer requires a transformer ;
that each of the seven playback characteristics is accurately
provided at the touch of a button ; that the logical system
of filter control gives him low distortion without the
sacrifice of correct musical balance.

Above all, the musician will find that the QUAD II gives
the closest approach to the original sound. . . . The
QUAD II booklet will tell you why.

To start you talking
-and listening

.....
''''.1:,....;g:VI5S.00tt*.

I E

..... . 

..
VA'.  ..

... OW,

A booklet

describing the

QUAD II
is available

on request from

CCU STICA L
MANUFACTURING CO LTO

HUNTINGDON  HUNTS

PRICE £42 . . 0 RETAIL
'0.
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for more efficient VHF communications equipment

(10WTiyOPCEARL )

WATTS OUTPUT _1

(30 TYPICAL
POWER

WATTS OUTPUT

(60 TYPICAL
POW ER

WATTS OUT PUT

The introduction of this group of double tetrodes marks an
outstanding advance in power and driver valves for V.H.F.
mobile and fixed communications equipments. The principal
design feature of all three valves is the use of a common
cathode and common screen -grid for their two tetrode sections.
As a result, they are characterised by high efficiencies, high
power gain and heater economy. These characteristics
permit the use of small driver valves and lead to low power
consumption, thus enabling considerable savings in space
to be made.
Other important features of these double tetrodes include

built-in neutralising capacitors, which enable circuitry to be
simplified; and low inter -electrode capacitances, which allow
wide tuning ranges and high circuit efficiencies.
Of special interest to designers of battery -operated equip-
ments is the fact that whilst optimum performance of these
double tetrodes is obtained with a heater supply of nominally
6.3V, good operating characteristics are maintained if, for any
reason, the valves are slightly under -run for short periods.
Full technical details of these and other types in the Mullard
range of valves for communications equipments will be
gladly supplied on request.

PRINCIPAL CHARACTERISTICS
TYPE DESCRIPTION BASE

HEATER LIMITING VALUES
SERIES PARALLEL Va max (V) pa max (W) Vg2 max (V) pg2 max (W)lk max (mA)

QQV03-I0 Miniature R.F. Power
Double Tetrode B9A

12

0.4
6.0V
0.8A 400 2 X 5 250 2X 1.5 2X40

QQV03-20 R.F. Power Double
Tetrode B7A

12.6
0.65

6.3V
I.3A 600 2 x 10 250 2X 1.5 2x 55

QQV06-40 R.F. Power Double
Tetrode B7A

12.6
0.9

6.3V
I.8A 600 2 x 20 250 2 x 3 2x 120

Mullard)
mam

MULLARD LTD., COMMUNICATIONS & INDUSTRIAL VALVE DEPT., CENTURY HOUSE, SHAFTESBURY AVENUE, W.C.2
MVT.I46
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A new essential
publication for your

technical library!
Published by the General Electric Co. Ltd.

(post and packing
3d extra)

A book for the discriminating listener
to sound recordings and broadcasts. Every
enthusiast of High Quality sound reproduction
should possess this book, which includes a
special foreword by the Author on the Art of
Listening. Its 56 pages include valuable and
detailed information on the intelligent use of the
controls to suit all circumstances ; full circuit
data on a new comprehensive pre -amplifier,
and also on the famous Osram Valve Negative
Feed -back Quality Amplifiers.

Contents include :-

The Art of listening The Loudspeaker

Amplifiers for the high quality reproduction of

sound Design factors in high fidelity amplifiers

Circuit and constructional details on 6, 12, 14,

20 and 30 watt amplifiers The design of the pre-

amplifier and tone control  Notes on feeder units 

Using the G.E.C. F.R. metal cone loudspeaker.

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2
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A.F. TRANSFORMERS
AND CERAMIC ROTARY SWITCHES

The " Hyperloy " series of A.F. Transformers and
Chokes of over a loo Specifications is now available in
hermetically -sealed containers capable of withstanding

the most rigorous climatic conditions. Also available in

similar gas -tight containers is a range of Bi-limboid
transformers having hum -cancelling windings for use in

situations demanding the lowest hum -levels without
recourse to expensive mumetal screening.

The high -quality ceramic rotary switch is designed

for use in low -power transmitters, instruments or for
similar circuit selection functions. The insulating material

is " Frequentite ", and silver -alloy contacts ensure very

low contact resistance and trouble -free service over a long

life.

A " Wea rite " Switch Chest is available for labora-

tories and research organisations and contains all necessary

component parts to permit of the assembly of switches
to meet particular requirements.

WRIGHT & WEAIRE LTD
138 SLOANE STREET  LONDON S.W.I Telephone: SLOANE 2214/5
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OUR NEW
FACTORY

1

G SHAPE
IS TAKIN

11
FOR THE MANUFACTURE

I
OF CAPACITORSI

*
35 BAKER STREET, LONDON, W.I
TEL. WELBECK 0791
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I

Uniform Quality

Widest Frequency Range

High Insulation Resistance

High Stability of Capacity

Extremely Low Power Factor

Negligible Dielectric Absorption

Wider Temperature Range

GOOD REASONS

FOR USING SUFLEX

PLASTIC CAPACITORS

35 BAKER STREET, LONDON, W.I
TEL. WELBECK 0791
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SIGNAL GENERATORS
for the frequency range 30 CAS-30 Mc's

L.F. SIGNAL

GENERATOR TYPE 702
 Frequency Range : 30 c/s-30 kc/s.
 Stability : 0.05% ± 0.5 c/s.
 Output : A screened and balanced transformer

enables balanced, unbalanced and fully floating
outputs to be obtained.

 Attenuator : A 600 ohm constant impedance
attenuator provides steps of 20, 40 and 60 db of
attenuation under all output conditions.

 Output Level : 100 mW into 600 ohms or 15 volts
open circuit.

H.F. SIGNAL

GENERATOR TYPE 701
 Frequency Range : 30 kc/s-30 Mc/s.
 Output Level : Constant to within 1 db over entire

frequency range.

 Output Impedance : 75 ohms ± 10 ohms on the
0 db step of the attenuator and 75 ohms + 3
ohms on all other settings.

 Attenuators : A slide wire and step attenuator
calibrated both in db and volts open circuit
enable the output to be reduced to 1 microvolt.

 High Output : A signal voltage of from 5-20 volts
is available from a high impedance output socket.

The L.F. Signal Generator Type 702 may be connected to the H.F.
Signal Generator Type 701, to enable signals over the complete freq-
uency range 30 c/s to 30 MO to be obtained from the output plug of
the latter instrument.

Full details of these or any other Airmec instruments will be forwarded gladly upon request.

AIRMEC
L I

HIGH WYCOMBE BUCKINGHAMSHIRE ENGLAND

Telephone : High Wycombe 2060 Cables : Airmec High Wycombe
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WORLD'S FIRST

Front Plate and first spacer. One-piece
Nylon moulding.

2 Bush. Integrally moulded in front plate.
3 Spindle and Index Plate. One-piece Nylon

with moulded -in drive shaft.

4 Index Spring. Full diameter - therefore
lightly stressed.

5 Steel Indexing Balls.
Consistently positive and smoother action
for both 300 and 60 indexing.

N.S.F. LIMITED
KEIGHLEY  YORKS

Phone: Keighley 4221/5
Grams: ENESEF, Keighley

HERE'S an entirely new type of NSF -OAK switch of
interest to all cost-conscious radio manufacturers. It is
of advanced design and increased efficiency but fewer
parts. The use of a Nylon moulding raises the standard
of performance, but in addition creates a stronger, simpler
and cheaper switch. Nylon possesses characteristics
pre-eminently suited to meet exacting electronic require-
ments. It is light, stable, very strong, self-lubricating
and has low surface tension for long life and high insula-
tion resistance even under extremely humid conditions.

The Nylon Type NDH as illustrated is available for
immediate delivery and samples can be supplied for
prototype use and test purposes on request. The
miniature Nylon Type NDM will be available shortly.

CUTLER'HAMMER

OAK PRODUCTS

LONDON OFFICE: 9 Stratford Place, W.I. Phone- Mayfair 4234

Sole licensees of Oak Manufacturing Co., Chicago, and G. H. Leland Inc., Dayton, U.S.A. Licensees of lgranic Electric Co. Ltd. for the above products of
Cutler -Hammer Inc., Miwaulkee, U.S.A. The products of N.S.F. Limited are protected by patents, and patent applications, in the United Kingdom and other countries.
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The firm with the one-track mind

There's no doubt that Parmeko could make an excellent electric
light bulb, or a battery charger, or even an electronic brain,

or anything with impulse and kick; but 25 years ago they decided to
make only transformers and to try to make them better than anyone else. It

may have been advice from the founder's grandfather . . . " Jack of all
trades . . . ". It may have been a premonition that building and budgetary difficulties

would be greater a quarter of a century hence. Or it may have been decided
that by concentrating all capital, plant, brains, and experience on one set of problems only-

those connected with transformers-there would be a better chance of success than if
the effort were spread over several projects. The fact is that today Parmeko are

still talking, planning, creating, designing, and dreaming . . . transformers.
Forgive them then if they think their transformers good : their opinion

is shared by most of the manufacturers of electronic and electrical equipment.

PARMEKO of LEICESTER
MAKERS OF TRANSFORMERS for the Electronic and Electrical Industries
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Illustrations by courtesy of Standard Telephones
and Cables Limited who say," These vibrators
have been chosen as they give a faithful
reproduction of the input wave form and enable
high accelerations at any frequency to be
obtained."

IBERIMA.R.

agm4, GOODMAN'S VIBRATORS
\I/ RESONANCE NOI SE describes a particular
lVfactor in a valve which can very seriously impair

its otherwise good characteristics. Only when
" R.N." is negligible can a valve operate strictly
according to its published " curve " and data.

Complete investigation of this phenomenon
is only possible by subjecting the valve to
controlled vibration throughout a wide frequency
range. If the valve is operated in a Class A
circuit, and the A.C. noise voltage appearing at
the anode of the valve is presented on an
oscilloscope, a resonance diagram against input
frequency can be obtained. By this means it
is possible to excite the valve in the range of
frequencies 20 to 10,000 cis, and the resonance
noise performance checked. By the use of a twin
mounting as illustrated, comparisons of valves
can be made under identical conditions.

GOODMANS INDUSTRIES LIMITED
AXIOM WORKS, WEMBLEY, MIDDX.

Phone: WEMbley 1200 (8 lines)

I

Just another of the wide
applications of Goodmans
VibrationGenerators. Perhaps
" controlled vibration " can
serve you also.

The range includes models
developing a force of ± 300 lbs.
to the midget model with a force
output of ± 2 lbs. for optical -cell
research and hairspring torque
testing etc. Full technical data
available from " Vibration
Division W "
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First TV in Asia!
3 Tokyo stations, all RCA equipped

The ancient symbolism of Japan's art forms is now
projected into the homes and schools of her people
through a modern medium. Japan is the first nation
in Asia to adopt the tremendous teaching capacity of
television as a means of public enlightenment.

Three leading Tokyo broadcasting organizations
are sponsoring the new stations which will reach a
potential audience of some 12 million people. All
three stations are RCA equipped. Microwave relay
networks are being planned with auxiliary transmit-
ters to cover the entire nation.

The list of countries installing RCA TV transmitters
is growing steadily: Brazil, Canada, Cuba, Dominican
Republic, Hawaii, Italy, Japan, Mexico, the Philip-
pines, Thailand, Venezuela . . . with still others now
planning video for their people.

World Leader in Radio
First in Recorded Music

First in Television

Abroad, as in the U.S.A., where it is the preferred
system, RCA has everything for television . . . from
camera to antenna, from studio to transmitter to re-
ceiver. To date there are 170 RCA -equipped TV
stations in the U.S.A. . . . and 22 in other countries.
RCA also provides the service of distributors and
companies long versed in the electronic needs of their
countries.

Only RCA provides this complete, co-ordinated
service . . . manufacturing, installation facilities, in-
struction, servicing . . . everything that goes to make
RCA TV such a dependable instrument of education
and enjoyment throughout the world. .

Your RCA distributor or company will be glad to
tell you about RCA Television; or write to RCA
International Division, New York, N. Y. ''Marca Regi.trada"

RCA INTERNATIONAL DIVISION

RADIO CORPORATION of AMERICA
RCA BUILDING
30 ROCKEFELLER PLAZA, NEW YORK, N.Y, U.S.A.
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Marconi U.H.F (740

Signal Generator
Type TF 762C

Signal Generators for the 300-900 Mc/s Band

In these U.H.F. Signal Generators more than five feet of
continuous scale provides exceptional discrimination and accuracy
over the entire range.

TF 762C TF 762C/2

FREQUENCY Range: 300 to 600 Mc/s 450 to 900 Mcls
Direct Discrimination: 0.5 Mc/s 1 Mc/s
Absolute Accuracy : ±1%. ±1%

OUTPUT Source Impedance:
Maximum Output :
Attenuation Range :

52 or 75 ohms as ordered
1 mW

100 db

MODULATION

52 ohms only
0.8 mW
110db

INTERNAL : (a) 50-50 squarewave at approx.
1,000 c/s accompanied by squarewave
synchronising signal of approx. 150 volts
amplitude at a high source impedance.

(b) Nominally 80-msec pulse at 1,000 c/s
accompanied by squarewave synchronising
signal as above.

EXTERNAL : Provision is made for external
squarewave or pulse modulation.

MARCONI INSTRUMENTS
SIGNAL GENERATORS BRIDGES VALVE VOLTMETERS Q METERS WAVEMETERS
FREQUENCY STANDARDS WAVE ANALYSERS BEAT FREQUENCY OSCILLATORS

MARCONI INSTRUMENTS LTD  ST. ALBANS  HERTS  TELEPHONE: ST. ALBANS 6161/7
Midland Office : 19 The Parade, Leamington Spa Northern Office : 30 Albion Street, Kingston -upon -Hull

Export Office: Marconi House, Strand, London, W.C.2
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DESIGNERS & MRS

5PEC/FY

PREC/S/ON, 57;48/1/TX LONG IbrE

 "Cyldon" Capacitors have
a world-wide reputation for

efficiency and dependability.

We welcome enquiries for

types not covered by our
standard range. Our re-

sources and experience are
at your service.

Equipment Manufacturers and Wholesalers are
invited to write for literature covering Cyldon
"Teletuners" (Ref. T.V. 1953) and Cyldon
Trimmers (Ref. T. 1951), together with details

of our complete range of Variable Capacitors
and list of Agents for Home and Overseas.

SYDNEY. S . BIRD
& SONS, LTD

Post
Office,

to Ministry of Supply,Post
Office, ono' other 1-/MCovernment Depts

CAMBRIDGE ARTERIAL RD., ENFIELD, MIDDX. 77::11:pgtimes:sEpiLeald 207y1

pacu Enfield.'
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The New R.R.E./
Solartron Oscilloscope XT316 Model D300

Outstanding features :

 D.C. to 6 Mc, s.
 1 µsec maximum sweep speed.
 Built-in calibrator.
 Video and T.B. delays.
 Y shift meter.
 Fully tropicalised.
 Weighs under 50 lbs.

Brilliantly designed at the Radar Research Establishment,

this new oscilloscope incorporates the latest advances in

circuit technique and construction. It is eminently

suited to the display and accurate measurement of the

velocity and amplitude of pulse waveforms encountered

in radar and communications equipment. £145

SQ)L t )
-- -- SOLARTRON LABORATORY INSTRUMENTS LIMITED----- --

SOLARSOLARTRON WORKS, QUEENS ROAD, THAMES DI TTON. Tel : Emberbrook 5611 PBX

Full Technical details sent gladly on request.

ORDER NOW FOR EARLY DELIVERY
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,-------------------- -------- 7/
1

1
/Zeal'

1 INDEPENDENT SIDEBAND '`IIII.i.".
1

1 RECEIVER
1

1

 .. developed to British Post Office

1

Specification

1 Tms new Independent Sideband Receiver type
GFR 552 is designed for operation on long-distance,

point-to-point, short-wave radio links forming part of the
international trunk network. On independent sideband
working, the GFR 552 provides facilities for the reception
of two single sideband signals, each 6 kc/s wide, one
above and one below the frequency of a reduced -level
pilot carrier. Each sideband will accommodate either
two 3 kc/s wide telephony channels, or several voice
frequency telegraph channels. The GFR 552 may also
be used for reception of single sideband or double
sideband transmission. In the case of the second
application this receiver offers two advantages: firstly, the
absence of non-linear distortion which occurs in normal
d.s.b. receivers when signals are subjected to selective
fading conditions; and, secondly, the ability to select
upper or lower sideband for demodulation, dependent
upon which is freer from adjacent channel interference.
The circuit and chassis layout of the GFR 552 closely
follows that of the Mullard Receiver GFR 551, which was
based on a British Post Office design (Receiver, Radio
No. 22).
Special features of the GFR 552 include a high order of
oscillator stability and freedom from cross -modulation
through which cross -talk between channels or inter -
modulation between wanted and unwanted signals
might occur. A brief technical summary is given below.
More detailed information supplied on request.
FREQUENCY RANGE -4-3o Mc/s.
NOISE FACTOR-better than 7 dB over the band.
SIGNAL TO NOISE RATIO -25 dB for 4 microvolts peak sideband
input over the band.
SELECTIVITY-The response is flat within 2 dB for sideband
frequencies between zoo cl s and 6000 c Is. At zo kc Is from the
carrier frequency the response is -6o dB relative to the pass band.
A.F.C.-The a. f.c. system operates effectively with a pilot
carrier level of -26 dB relative to z microvolt (which corresponds
to a peak sideband level of I microvolt and a signal to noise ratio
of 15 dB).
NON-LINEAR DISTORTION-Third order intermodulation products
which might result in cross talk between sidebands do not exceed
-so dB relative to the sideband levels.
OUTPUT-Variable up to +14 dB relative to z mW into 600 ohms.

Mullard
SPECIALISED ELECTRONIC EQUIPMENT

MULLARD LIMITED, EQUIPMENT DIVISION, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2
(M1417)
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Loud -speaker
Manufacturers

to the radio industry
since 1930

Technical data sheets on all
R. & A. Reproducers and
transformers are now available
for set designers and purchasing
officers. These sheets provide
the essential information
required to make an initial
assessment of R. & A.
performance and quality.

REPRODUCERS AND AMPLIFIERS LIMITED
WOLVERHAMPTON ENGLAND

Telephone : Wolverhampton 22241 (5 lines)
Telegrams: Audio Wolverhampton
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REAL HIGH FIDELITY at modest cost . .

 Manufacturer -to -Consumer policy saves you one-third cost ! !

You may have already extended your record
reproducer to include the now firmly estab-
lished L.P. Records. You may be considering
doing so. In either case, for real high fidelity
at modest cost, it will pay you to consult us.
Our aim is not just to sell you equipment
but to save you money and to ensure that you get
the apparatus most suited to your needs. Discuss

No. I "SYMPHONY" AMPLIFIER is a 3 -channel
5 -watt Gram/Radio Amplifier with astonishingly flexible
tone -control. You can lift the treble, the bass, or -and
here is the unique feature -the middle frequencies to
suit your own ear characteristics and the record or radio
programme being heard. It is thus possible to arrange
the frequency -response of the amplifier to a curve equal
and opposite to the resultant curve of the other items in
the chain so that what finally registers in the brain is as
per original. This flexibility of control is far more impor-
tant than mere nominal linear response of the amplifier,
as the pick-up, speaker, etc., are not linear. Independent
Scratch -Cut is also fitted and special negative -feedback
circuit employed. The amplifier can accommodate a wide
variety of records from old 78's to new L.P.'s. Input is
for all types of pick-up.of 0.2v. output or more and there
is full provision (and power) for Radio Tuner. It is available
to match 2/3 or 15 ohms speakers. Price: 10 gns. (carriage
5/-). Fitted in Portable Steel Cabinet 35/- extra.

GARRARD 3 -SPEED GRAM UNIT MODEL "T."
With turnover Magnetic Pick-up Head or Turnover
Astatic Crystal Head, £10, post and pack., 2/6.
MODEL "TA," as above, but fitted with the latest
Radio Show High -Fidelity Acos HGP35 Pick-up Heads
(one for Std. and one for L.P.). Price£12/3/9, post and pack.
2/6. Heads only, 43/- each, post 1/-.
Model " TB," as above, but with two separate Decca
XMS Heads, E13/716, post and pack., 2/6. Or with two
separate Acos GP 19 Mk. 2 Heads, L12/10/.. Or with
Garrard Head for fibres (78) and Acos GP19 Mk. 2 for
L.P., E12/5/-, post 2/6.
GARRARD 3 -SPEED AUTO -CHANGERS, Model
RC80, plays up to ten records 7in., 10in. or l2in. at 78,
45 and 331 r.p.m. Stylus pressure on L.P. 10 grammes
(adjustable). New ultra -sensitive auto -trip mechanism
and heavy loaded turntable to eliminate " wow." Price
E14/2/6 or with Garrard Magnetic or Astatic Crystal
Turnover Pick-up Head, /16/216. With two separate
Acos Hi-fi Heads, E18/2/6. With two separate Decca
XMS Heads, /151/7/6. Carriage 5/-. Optional Extras :
45 r.p.m. Auto Centre Spindle, 20/9; A.C./D.C. Opera-
tion E7/I4/-. Fitting in de luxe rexine-covered Portable
Cabinet, ES. Pick-up Head to take Fibre Needles, 25/ -
to 35/-.
GARRARD 3 -SPEED AUTO -CHANGERS, MODEL
RC90 in de luxe rexine-covered Portable Case, E23/1/-.
Or fitted with Garrard Magnetic Turnover Head, £2513/S.
Or fitted with two separate Acos high-fidelity HGP35
Heads, E27/7/-. Carriage in all cases 7/6.
ABOVE GARRARD UNITS are for A.C. Mains but
are also available at extra cost as follows : 6v. D.C. 90,-;
I2v. D.C. 90/-; 200-250v. A.C./D.C. 153/-.
VIBRATOR POWER UNITS to enable the use of any
modern A.0 Record Player together with one of our
Symphony Amplifiers from D.C. mains 112 post paid.
GARRARD 3 -pin plug-in MAGNETIC PICK-UP
HEADS for Fibre or Steel Needles, fit Garrard and Decca
Arms. Prices: Standard 251-; Miniature high -impedance
35/-; Miniature low impedance 251-. Postage 1/-. Garrard
Arm 35)-; Decca XMS Arm, 23/6. Post 1/- Advice re.
matching if required.
COLLARO latest model A.C.3/534 3 -SPEED GRAM
UNIT with new " STUDIO " Pick-up type " 0 " or
" P," E10/6/ 1, post 2/6.
COLLARO latest model 3RC531 AUTOCHANGER
with " STUDIO " PICK-UP type " 0 " or " P " /15/3/10,
carr. 5/-. DITTO but Mixer (3RC532), £111916.
COLLARO " STUDIO " PICK-UP (Arm and Head)
type " 0 " or " P " 74/8, post 2/ -

your problem with our Chief Engineer (avail-
able daily including Saturdays 11 a.m. to
6 p.m.). Or write enclosing 21d. stamp.
This Technical Guidance Service will cost
you nothing and save you pounds.
NOTE: Regarding Pick-up heads to take stan-
dard or miniature thorns for 78 r.p.m., these can
be supplied with any of the single -record Gram
Units or Auto -changers sold by us, if desired.

No. 2 " SYMPHONY " AMPLIFIER as No. I but with
10 -watt Push -Pull triode output and triodes thro8ghout.
Woden mains and output transformers and choke. Full
provision and power for Tuner. Output tapped 3, 7.5
and 15 ohms. Competes with the most expensive ampli-
fiers on the market yet costs only IS gns. (carriage 5/-).
Fitted in portable Steel Cabinet 2 gns. extra.

" SYMPHONY " AMPLIFIERS with REMOTE
CONTROL. Both the above model Amplifiers are avail-
able with all controls on a separate Control panel with
up to 4 feet flexible cable which simply plugs into the ampli-
fier. Enables the Amplifier proper to be sat in the bottom
of a cabinet whilst the controls are mounted conveniently
higher up. Extra cost 2 gns.
" SY MPH 0 NY " BASS REFLEX CABINET KITS.
30in. high, consist of fully -cut ;in. thick, heavy, inert,
non -resonant patent acoustic board, deflector plate,
felt, all screws, etc., and full instructions. 8in. speaker
model, 85/-; 10in. speaker model, 97/6; I2in. speaker
model, E517/6. The design is the final result of extensive
research in our own laboratory and is your safeguard
of optimum acoustic results. Carriage 716. Ready built,
10/6 extra.
RECORD PLAYER CASES, rexine-covered with
hinged lid and carrying handle and fasteners and uncut
motorboard. Standard model to spring -mount any
Garrard, Collaro or B.S.R./Decca Gram Unit, 57/6, post
2/6. Ditto autochanger size 90/-, carriage 5/-. As Standard
but extra large for Connoisseur Motor and one or two
Pickups 67/6, carr. 5/-.
CONSOLE AMPLIFIER CABINETS (right), 33in'
high, lift -up lid, take Gram Unit or Auto -changer,
Amplifier, Pre -amplifier, and Radio Feeder Unit, finished
medium walnut veneer. De luxe version, 10 gns., carriage
according to area. Bass Reflex Cabinets to match available.
Details 20.
TAPE DECKS. We stock and recommend the latest
TRUVOX Mark 3. Price 22 gns., carriage free. COM-
PLETE RECORDERS to TRUVOX specification as per
Radio Show available. 21d. details.
ILLUSTRATED CATALOGUE AND SUPPLE-
MENT. Our new catalogue just published will save all
those considering the purchase of radio or record -repro-
ducing equipment much time, trouble and money. Send
two stamps for your copy now ! Our CHIEF
ENGINEER will be pleased to afford TECHNICAL
ADVICE where required.

HIRE PURCHASE FACILITIES
NOW AVAILABLE on orders of EIS or over.
Send one-third deposit with order, balance over 6 or
12 monthly instalments. State which preferred.

NORTHERN RADIO SERVICES
16 KINGS COLLEGE RD., ADELAIDE RD.,
LONDON, N.W.3. Phone: PRImrose 8314
Tubes : Swiss Cottage and Chalk Farm.

Buses : 2, 13, 31, 113, 187.

GOODMANS CORNER
CABINETS (above) for the
AXIOM 150 Mark 2, manu-
factured by us to Messrs.
Goodmans own design. Price:
complete kit in plain board
with felt, 8 gns. Price ready
built, 10 gns. Finished in
figured walnut, 16 gns. Other
veneers to order. Carriage
extra.

THE N.R.S. No. 2 PUBLIC
ADDRESS AMPLIFIER for
200/250 volts A.C. mains gives
output of 15 watts audio.
Valve line-up; 6SL7, 6SN7,
input and phase splitters,
feeding 2 x 6V6 beam power
tetrodes in push-pull, 5Z4
rectifier. Twin inputs with
separate volume controls en-
abling gram. and mike or twin
turntables to be faded in and
out. Tone control is fitted
and output is for 3, 7.5 and 15
ohms. This amplifier is built
on the same de luxe hammer -
finish chassis as the Symphony
No. 2 and incorporates the
same robust Woden mains
transformer and choke, en-
suring extreme reliability and
absolute confidence in the
instrument on the job. We
can highly recommend this
instrument as gramophone,
microphone, and radio ampli-
fier for dances, socials, etc.,
in halls, clubs, institutes,
etc. Price in Kit form £12.
Fully built and tested 13 gns.
Carriage 5/-. Hammer -finish
Steel Cabinet with handles,
2 gns. extra.
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OME-BUILT T/V SETS

" Our technical people tell us that an amazing number of people from

all walks of life, visit them to chat about their home -built television sets.

And, of course, there are many who take the trouble to write.

We are delighted with their enthusiasm for we're enthusiasts ourselves

and very willing to help with advice and "know-how". Most of them

-though not all-are already users of our T.gor tubes, around which

so many circuits have been designed. We are naturally pleased

that home -constructors look to their T.gor for that quality which

matches the results of their own patient labours."

NFORMATION ON C.R. TUBES

" All ' ENGLISH ELECTRIC' tubes are British made by the

English Electric Valve Company, Chelmsford, Essex. During manufacture,

at every stage, they are carefully tested to make certain that they

conform to the stringent specification we lay down. As a result we know

they will produce pictures of quality and high definition.

The `ENGLISH ELECTRIC' T.901 r6" metal C.R. Tube is covered not only by

the standard guarantee of six months, but by a reconditioning service.

This operates after the normal guarantee period to provide a replacement tube at

a cost of little over half the standard price. A fact that potential

home -constructors should keep well in mind.

If you would like particulars of this service . . . of other information on

ENGLISH ELECTRIC' C.R. Tubes . . . of details of circuitry for use in connection

with them . . . of mounting components . . . please write to us. We shall be glad to help

you, and to send you the address of your nearest dealer."

'ENGLISH ELECTRIC'

THE ENGLISH ELECTRIC COMPANY LIMITED, TELEVISION DEPARTMENT, QUEENS HOUSE, KINGSWAY, LONDON, W.C.2
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and efficient Screening

6
STAMPINGS

SCREENS
by MEA

remain unequalled

The extensive M.E.A. range of standard
tooling running into hundreds of patterns
paces progress in the ever expanding field
of Electronics. Your requirements standard
or special, in any grade of Silicon or Nickel
iron Alloy will receive immediate attention.

MEA
The following Catalogues are
available : Transformer and
Choke Stampings, F.h.p. Motor
Stampings, Magnetic Screening
Tubes and Cases, Nickel Iron
Alloys Data. On request to our
Head Office, Dept. AF/M.

ormiice oteience ItPdefizei -ble Ant` eefecAori&

MAGNETIC & ELECTRICAL ALLOYS LIMITED
HEAD OFFICE; 101-103, BAKER STREET, LONDON, W.1. Tel: Welbeck 3381/2
WORKS: BURNBANK, HAMILTON, LANARKSHIRE Tel: Hamilton 932/3/4

Manchester: 33 BYROM ST., DEANSGATE, MANCHESTER, 3 Tel: Blackfriars 5223
Birmingham: 12 WESTWOOD RD., SUTTON COLDFIELD Tel: Streetly 78586
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from 10to510m
Within the small compass of 144" X121" x8", this generator providesfacilities as are normally availableonly in instruments

of muchgreater size and weight-and
withan accuracy which suggests some-thing far more costly. Outstand-ing features include: Frequencycalibration

th 1%  Max.attenuation
error at 300 Mc/s.,th 4 db.  Modulation

30%

Negligible

sine wave at 1,000 c/s.
stray field

Weight 34 lb.Fullest details contained inleaflet V6 sent on request.

V.H.F. SIGNAL GENERATOR

ADVANCE COMPONENTS LIMITED
BACK RD, SHERNHALL ST, WALTHAMSTOW. E.I7. Phone: Larkswood 4366
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For

CONTROL

unrestricted

MOBILITY

immediate

ACTION

THE
NEW PACK SET

TYPE 46

* lightweight

* simple to operate

* easy to maintain

* robust

BRITISH COMMUNICATIONS
CORPORATION LIMITED

Second Way, Exhibition Grounds, Wembley, Middlesex. Telephone : Wembley 1212
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...more than you BARGAIN FOR/
itt.")The stunning reception you get when you fit one of these really

powerful units in compact form, is more proof that OSMOR
" Q " Range Coilpacks provide quality and performance right out
of proportion to their midget size and modest cost. They have
everything that only the highest degree of long practised technical
skill can ensure-extra selectivity, super sensitivity, adaptability.
Size only I f x 31 x 2k, with variable iron -dust cores and
Polystyrene formers. Built-in trimmers. Tropicalised. Pre -
aligned, receiver -tested and guaranteed. Only 5 connections
to make. All types for Mains and Battery superhets, and T.R.F.

receivers. Ideal for the reliable construction of new sets, also for conversion of the
21 Receiver, TR.I 196, Type 18, Wartime Utility and others. Send today for particulars !

SEPARATE COILS : A full range is available for all popular
wavebands and purposes. Fully descriptive leaflet and connec-
tion data available. Just note these " plus points " :
Only din. high. Packed in damp-proof containers.
Variable iron -dust cores. Fitted tags for easy
connection. Low loss Polystyrene formers.

With
OSMOR

A spotlight on another of
the "specials" in the OSMOR
" 6t " Coil Range

45 K C Tape Recorder
Oscillator Coil

TYPE QT8.
A centre tapped wave -
wound coil as illustrated
for TRUVOX and similar
tape -decks, single screw
fixing. Fitted tags.

7/6 each

is

TWO for the Price of ONE
The NEW OSNIOR

CHASSIS CUTTER
An inexpensive but invaluable tool of entirely
new design. Cuts two hole sizes with any
one reversible punch and die ; and can be
operated with a spanner or tornmy-bar.
Blanks easily removed. For use on steel
up to 18 s.w.g. Brass and Dural up to
16 s.w.g. Aluminium and Copper up to
14 s.w.g.

Fes_ jM
W/"/

so

Type Hole Sizes
I lin. x Ilin.
2 fin. x I1in.
3 x
4 I x tin.

Tommy -bars available.

The OSMOR "JIFFY PUNCH"
For cutting smaller holes neatly and quickly
with one blow of a light hammer.

P. Pat.
11325153

Illust. price
list on

request.

P Pal

ir' 11324:'53

Type Hole Size
I tin. I Must, price
2 lin. list on
3 fin. i' request.

For use on Steel up to 20 s.w.g. Brass
and Dural up to 18 s.w.g. Aluminium
and Copper up to 16 s.w.g.
(Dept. W.49) 418, BRIGHTON ROAD SOUTH CROYDON, SURREY.

(Trade Enquiries Invited)

Lines -you're on the right lines!

DIALS
Type A. Glass DIAL
ASSEMBLY (as illus )
measuring 7in. x 7in.
(91in. x 91in. overall)
mounts in any position
on or above the chassis
and works with and type
of drive. Choice of two 3 -colour scales-
GI (L.M.S.) or G2 (M.S.S.). Price complete
24/6. P. & P. 1(6. Pulley assembly for right
angle drive if required 1/9. Escutcheon 4/-.

METAL DIALS
Overall size 5,1in. sq.
Printed area 4in. sq.,
as illustrated. Cream
background, 3 -colour.
Type MI, L.M.S. waves.
M2, L. & M. waves.
M3, M. & 25 waves.
Price 3/6 each.
Pointer, 1/6.
Drum, Drive, Spring
and Cord for use with
both types of dial, 3/2.

We keep stocks of many radio components
for use in published circuits, including :-

"WIRELESS WORLD"
" No Compromise " TRF Tuner. " Midget
Mains Receiver." Sensitive 2 -Valve Receiver.
Television Converter (special coils in cans
available), etc., etc.

" PRACTICAL WIRELESS "
Coronet Four ; Beginners' Su perhet ; Modern
High Power Amplifier 2 ; Attache Case
Portable ; RI155 Converter ; A.G. Band -
Pass 3 ; Modern I-Valver ; 3 -speed Autog ram
etc., etc.

I.F.s. 465 k/c. Permeability -tuned with
flying leads. Standard size Iiin. x I lin. x
31in. For use with OSMOR coilpacks and
others, 14/6 pair. PREALIGNED, 1/6 extra.

Dear Reader,
We can't mention all our products here but

shall be glad to receive your enquiries for
Chassis, Tuning Condensers, Switches,
Volume Controls and all other Radio
Components. If it's top-quality components
and a speedy, courteous service you are looking
for-try Osmor. We really shall do our best
for you.

Keep those small components-resistors,
condensers, etc., neatly stored yet visible

by using an

OSMOR "JAR -RACK"
(If you're a generous husband you'll buy
one or two for your wife's larder, too-
she will appreciate the extra space they make.)
Holds any I lb. jam jars, with or without lids.
Easily removed, cannot fall out. Just the
thing for the tidy " HAM " or Radio Dealer.
Type I for wall -fixing, 6/9 each, holds 8 jars
(Jars are not supplied but are easily ob-
tained.)
Length 24in. enamelled -olive green.
Type 2 (as illustrated) for screwing under a
shelf, 5/9 each, holds 6 jars.
Length 18in., enamelled green.
Post and packing 1/- (either type).

OSMOR STATION SEPARATOR
TYPE METRES

Aerial I - 141-250
plugs 2 - 218-283
in here ir):403415

Plug 5 - 395-492
into 6 - 455-567

Receiver 7 - 1450-1550
8 - 410-550 klc

This is a device on the well-known "wave -
trap "principle, which will reject an undesired
signal when inserted in the aerial lead.
The Separator may easily be tuned to
eliminate any one Station within the ranges
stated and fitting takes only a few seconds.
Sharp tuning is effected by adjusting the
brass screw provided.
Complete with plug, socket and full instruc-
tions-nothing to add.
7/6 POST FREE Satisfaction guaranteed.

rend 5d. (stamps) for fully
descriptive literature includ-
ing "The really efficient 5-
valve Superhet Circuit and

ar practical Drawings," 6 -valve
ditto, 3 -valve (plus rectifier) T.R.F. circuit, Battery
portable superhet circuit, Coil and Coilpack leaflets,
Chassis Cutter leaflet, and full radio and component
lists, etc., etc.

r1L
)(

OSMOR radio products ltd.
Telephone : Croydon 5148,9
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 Two speeds, giving TWO
HOURS perfect speech
recording, or ONE HOUR
high-fidelity music record-
ing.

 Unique Grundig micro-
phone, as sensitive as the
human ear, faithfully re-
produces all tone character-
istics.

 Push-button control and
magic eye tuning give
instant mastery of both
recording and reproduction.

 Sound Frequency Range:
50-10,000 c/s at 7iin. per
second, 50-6,000 c/s at
31in. per second.

utters
CERAMICS

FOR INDUSTRY

)

SOun

High quality material and
dimensional precision are
attributes of Bullers die -
pressed products. Prompt
delivery at competitive
prices.

GRUNDIG
"Reporter" 700 L

TWO -SPEED
TAPE RECORDER
as compact and portable as
a suitcase

PRICE 80 GNS
H.P. Terms available

Write for illustrated folder
to: Dept. W.W., Grundig
(Great Britain) Ltd., Kid-
brooke Park Road, London.
S.E.3.

We specialise in he manufacture of
FREQUELEX

for high -frequency insulation
REFRACTORIES PERMALEX & TEMPLEX

for high temperature insulation for capacitors

PORCELAIN
for general insulation

BULLERS LIMITED
Porcelain Works :

MILTON,
STOKE-ON-TRENT

Stoke-on-Trent 5164

Sales Office:
6, LAURENCE POUNTNEY HILL,

LONDON, E.C.4
MANsion House 9971

Iron Works :
TIPTON,
STAFFORDSHIRE
Tipton 1691
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R. C. OSCILLATOR
AND AUTOMATIC
FREQUENCY MONITOR

                                                                                                                                    

1;;GIQUCD

CiP
0 0 0 ) s,

6 6

           
               
                          ,   

An instrument of exceptionally high accuracy and stability-the output

frequency of which is automatically measured and presented in decimal notation.

Range 10c/s to 100kc/s

Accuracy ±0.005%

Output 0 to 30 volts r.m.s. metered

Attenuator 0 to 110db in 1db steps (constant 600n)

The equipment will measure any frequency in the range 10c/s to

100kc/s and any time in the range 10,usec to 104sec both to an accuracy within

±0.005%. It will also count up to a maximum rate of 105 pulses/second.

CESIZEILa IMANVEREOIT ZMIteRia
A Company within the J. Arthur Rank Organisation

WORSLEY BRIDGE ROAD  LONDON SE26
Telephone HITher Green 4600

SALES AND P. C. Robinson & Partners L'd., Hawnt & Co., Ltd., Atkins, Robertson & Whiteford Ltd.,
SERVICING AGENTS 287 Deansgate, Manchester, 3 89 Moor St. Birmingham, 4 100 Torrisdale Street, Glasgow, S.2.
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Our problem was
to provide sensitive
control at reduced cost..

... the diagram shows an electrically operated
hydraulic power system in which 17 universal
rods and 18 bevel -geared elbows were used to
carry control from a remote point to the control
gears of the pumps and from these gears to the
motors. This set-up proved both costly and
troublesome. Tolerances were difficult to main-
tain. Manufacturing and assembly operations
were time-consuming and expensive.

SOLUTION: S. S. White engineers
suggested four standard 3,8' diameter S. S.
White flexible shafts to replace the univ-
ersal rods and the bevel -geared elbows.
The result was improved application and a
superior control set-up which easily pro-
vided the desired sensitivity-at one tenth
of the cost.

It will pay you to consider S. S. White flexible shafts

on all your power drive and remote control problems-
to take advantage of the experielrced co-operation
of S. S. White engineers In working out the most
suitable application for your needs.

FLEXIBLE SHAFTING
The S. S. White Co. of Great Britain Ltd.
Britannia Works, St. Pancras Way, London.N.W.I.

Telephone: EUStan S393

a,akrito

the
record -
changer

LUXOR RT
Luxor RT is the only record changer in the world having all
the following advantages:

* Automatic needle switch, guarantees correct needle
for any record and eliminates the risk of damaging
LP -needle and LP -records.

* Patented feather -weight pick-up with " groove -
feeler," automatically finds the first groove of a
record regardless of record size.

* Direct drive at all speeds, assures the smooth running
necessary for correct reproduction of the finest LP -
records.

* Automatic locking of the tone -arm when on the tone -
arm rest, safeguards the pick-up from falling off and
getting damaged.

You must know one thing
only: Record speed.
You have to make one
operation only: Start

and Luxor RT
does the rest

LUXOR RADIO AB
MOTALA  SWEDEN
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TAYLOR TUNNICLIFF (REFRACTORIES) LTD.
ALBION WORKS LONGTON STOKE-ON-TRENT

London Office : 125 HIGH HOLBORN, W.C.1
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TRINOX
Pws,A,

EQUIPMENT

L

Profitable P.A. business is built upon a reputation for reliability which can
only be based on the dependability of your equipment. That is why it pays
to use only TRUVOX, the reproducers that have had reliability built into
them for a quarter of a century.

TRUVOX PRESSURE
TYPE DRIVING UNITS

Senior and Junior models have a power handling
capacity of 15 and 10 watts respectively and
provide a substantially linear response from 175
to 10,000 c.p.s. The Senior model is available

with built-in tropicalised multi -radio transformer
a noteworthy feature much appreciated by sound
engineers

For Full Details Write to:

ROLA CELESTION LTD., FERRY WORKS, SUMMER
'Phone: Emberbrook 3402-6.

BOULTON PAUL ELECTRONICS
BOULTON PAUL AIRCRAFT LTD. WOLVERHAMPTON
Telephone : Fordhouses 3191 Telegrams : Aircraft, W'ton

TRUVOX REFLEX
SPEAKERS

Senior models give a substantially linear response
from 250 to 8,000 c.p.s. with a peak handling
capacity of 8 to 10 watts whilst Junior models
range from 350 to 8,000 c.p.s. with 6 to 8 watts
peak handling capacity. Either can be supplied
with built-in transformer. Completely weather-
proofed and designed to withstand prolonged
exposure and vibration.

ROAD, THAMES DITTON, SURREY

Our highly skilled and widely experienced
engineers, in control of the most
up-to-date research and manufacturing
equipment,form a department capable of
dealing with all aspects of the application
of electronics to industry. Design and
production of instruments for special
applications constitute just one of the
important services we offer.
Our technical staff will welcome an
opportunity of tackling your own
particular problems.

Automatic Manometers, Six - channel
C.R.T. Recorders, High-speed Counters
and Automatic Counting Equipment,
Machine Tool Load Indicators and
precision Control Gear. Displacement
Transducers, Pressure Transducers, Load
Ring Gauges, Portable Load Measurement
Sets, High performance Stabilised Power
Packs.

. . . . As supplied to Government
Departments and many leading industrial
concerns.
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NEGLIGIBLE BACKGROUND NOISE
M.S.S. disks permit of a dynamic range greater than 6o db. at
78 r.p.m. (max. stylus vel. 8 cm/sec., r.m.s.) and greater than
54 db. at 33 r.p.m.

/ g /JAW ff1/0 g

Reasons
WIDE FREQUENCY RESPONSE

The quality of the equipment used is the only likely limitation
of the recording range of M.S.S. disks.

for choosing

WM, fflAffilAggffg

Direct

CLEAN SWARF THROW
The anti -static properties of M.S.S. disks ensure that with a
correctly designed cutter the swarf is thrown towards the centre
of the disk in a manner allowing of easy removal.

HIGH RESISTANCE TO WEAR
The groove walls of all M.S.S. disks will stand up to con-
stant playback without diminishing the level of the higher
frequencies.

SUITABILITY FOR PROCESSING
M.S.S. disks fulfil all processing needs; a special feature is the
absence of the horn' or `hangnail' at the groove edges even at
high stylus velocities -a valuable advantage in microgroove
recording.

r /if 4

Recording
RESISTANCE TO AGEING AND CLIMATE

M.S.S disks can be stored, blank or recorded, for indefinite
periods under extremes of climate without loss of quality or
performance.

ff il
FOUR GRADES SAVE YOU COST

A grading system based on selection enables you to choose the
right priced disk for the job. For example, top grade disks must
be beyond reproach in appearance as well as performance, and
are, therefore, selected to conform to extra stringent standards
of quality.

A

Disks

Contractors to
The Admiralty
General Post Office
Ministry of Supply
British Broadcasting Corporation

MAST

usq9
o sm Manufacturers of Sound Recording Equipment

You can be certain of a perfect recording with M.S.S.
disks. That is why so many leading recording and broadcasting
companies throughout the world always use them. Let us send
you further information on the four grades of M.S.S. disks
available.

M.S.S. RECORDING COMPANY LIMITED
POYLE CLOSE, COLNBROOK, BUCKS, ENGLAND. Phone: COLNBROOK 284



Ar.

30 WIRELESS WORLD JANUARY, 1954

THE NEW

ford
cheaper
radio listening

REGD. TRADE MARK

8136

This new Ever Ready Battery, com-
bining a 90 volt high tension unit and
a 1.5v low tension section, has been
designed for use with the latest Ever
Ready low consumption valves, type
DK96, DF96, DAF96 and DL96,
which use only half the filament
current (25mA) of the older series
valves (50mA).
A balanced service life of 300 hours is
obtained when the high tension cur-
rent is 10.5 mA at 90 volts and the
low tension current 125 mA at 1.4
volts; the respective cut-off voltages
being 40v and 1.0v on load.
The maximum battery dimensions
are 7 -f -g-" x 3i" x 4" and the weight is
5 lbs. 10 oz. Price 16/-.

BATTERY PLUG
The new Ever Ready plastic
4 pin battery plug has been
specially designed to ensure
correct and easy battery con-
nections. Plugs are fitted with
four staggered metal pins,
also four coloured wires 18" in
length. List Price 2/- com-
plete. Suitable for use with
BSS. 1766-1951.

EVER READY DRY BATTERIES FOR RADIOS
TORCHES  HEARING AIDS  CYCLE LAMPS

SOLDERING
INSTRUMENTS

AND EQUIPMENT
by

#41DCOLP\
(Regd. Trode Mo4)

mean
SOUND
JOINTS

for
SOUND

EQUIPMENT

Types are
available

for
Factory Bench Line,
Maintenance Engineer
& Home Constructor

Supplied for any
volt range to meet
our world-wide
consumers' demands

Shields Extra

 Heating time : 90 seconds.
 Consumption : 25 watts.
 Weight : 4 ozs.
 High temperature.
 Handle unaffected by element

temperature.
 Length of instrument : 9".
 Equally suitable for daily or

intermittent use.

yr dia. bit Standard Model.
I" dia. bit Standard Model.

,2" Detachable bit Type (Factory Bench
Line).

Made in England
Registered Design (British, U.S.A.,
Canadian, and Foreign Patents.

Apply Sole Manufacturers and Suppliers

ADCOLA PRODUCTS LTD.
Sales Offices & Works : CRANMER COURT, CLAPHAM
HIGH ST., LONDON, S.W.4. MACaulay 4272
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The practical application of transistors
THE realisation of practical electronic equipments using transistors

is dependent upon the success of three major development
activities.

The first, which is basic work leading to transistor know-how,
takes place in the research laboratories of the transistor manufacturer.
In this field great progress has been made by Mullard, particularly in
the control of material processing and purification. This is a pre-
requisite in the large-scale production of transistors of consistent
performance.

The second development activity takes place in the transistor
manufacturer's own measurement and application laboratory. Here,
Mullard have energetically applied the experience, so far gained, to
the initial transistor research work and produced samples of five types
of transistor. These samples, the forerunners of a comprehensive
range, will be available almost immediately.

It is now possible, therefore, to proceed with the third essential
activity. This is in the development laboratories of the equipment
manufacturer, who can contribute to the continuing progress by
experimentally applying these sample transistors to typical examples
of his problems.

Designers of equipment who wish to experiment with these new
transistors are invited to apply now for samples and data. The

experience of the Mullard Industrial Technical Service Department is
available for those wishing to draw on it in the solution of transistor
problems.

Mullard
MULLARD LIMITED, COMMUNICATIONS & INDUSTRIAL VALVE DEPT.

CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2

MVT 147
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FOR WIDE RANGE FREQUENCY AND VOLTAGE

AUDIO FREQUENCY SIGNAL GENERATOR
Model L063

Accuracy to ± II% or 0.5 cycle

 Completely Self-contained
 Operates from A.C. Mains-Stabilised Voltages

FREQUENCY RANGE: SO cycles to 55,000
cycles.
BASIC RANGE: 50-550 cycles direct reading
on a 6" diameter scale over an arc of 300.
MULTIPLIER: 1, x 10, x 100.
TOTAL SCALE LENGTH: 48".
Alternatively 30- 33,000 cycles

or 10 -11,000 cycles.

BRITISH PHYSI
Tel.: RADLETT 5674-5-6

Here is a standard calibrated audio frequency voltage
generator designed to cover a wide range. The use of
high value capacity components in the bridge circuit
allied to the two valve phase -shift oscillator which is
equipped with fully automatic electronic feed -back
control, results in a circuit of exceptionally high
stability.
Please write for full specification,

LABORATORIES
Radlett HERTS

dmBP14

+ 10 De

+ 5 DB

25 DB

0

2508

-S DB

or10 DB

MAGNETIC TAPE RECORDERS

Reflectograph development now provides a high performance
Scientific and Industrial Recorder with a frequency response as graph.

The continuously variable speed capstan unit permits a range of tape speeds from
8/in. to iiin. per second, with a " wow " and " flutter " content no greater

than .2% at 7/in. and .3% at Iiin. per second. These instruments are fitted into
transportable steel cabinets with carrying handles. Models with

more than two tracks are

OUTPU
500

into 10

LEVI
W

Oh

c4 10000
Trobte Control Ma at B... Control Minimum

built into console type
steel cabinets mounted

on castors, or in standard
Post Office type racks.

For full information on the
Reflectograph range write to

the Manufacturers.

RUDMAN DARLINGTON (ELECTRONICS) LTD
Wednesfield, Staffs. Tel: Volverhampton 31704

Whl t 2728
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PLUG AND SOCKET
CO-AXIAL/MULTI CONTACT These plugs and sockets have twelve

ancillary contacts to carry Audio
signals, or power supplies up to 500
Volts/5 Amps. The Coaxial units can
connect signals at either Video or
Radio frequencics. The combination
of these facilities into a single unit has
numerous and obvious applications.
By eliminating the need for a number

Aof separate and different connectors,
wiring problems are eased; and the
simplified chassis or panel design

,,has an improved appearance. The
Hammer finished covers are supplied
to match Customers' individual
colour schemes.

SOCKET CAT. N2 501365

2%42344'

5/32 DIA.

2" 234;'

5/32"

PLUG CAT. N° 501364

=1i---- 1,
-1-._

...j11
1E
....

274:

37/16"

PLUG WITH COVER Type 501364 SOCKET WITH COVER Type 501545
PLUG WITH MOUNTING FLANGE . . Type 501544 SOCKET WITH MOUNTING FLANGE . . Type 501365
(A composite cable for the above range has been developed by British Insulated Callenders Cables Limited)

INTON
I

ATTENUATORS AND FADERS  STUD SWITCHES FIXED AND ADJUSTABLE WIREWOUND RESISTORS
WIREWOUND POTENTIOMETERS  MIDGET R.F. CHOKES  HIGH STABILITY CARBON RESISTORS  TERMINALS
PLUGS AND SOCKETS KNOBS, DIALS AND POINTERS TOGGLE SWITCHES  PUSH BUTTON SWITCHES
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Everybody IS TALKING ABOUT

THE

ONLY 45gns
(Carr. and phe. 151-)

H.P TERMS
£15/15/- Deposit, 12 monthly instalments of 60/ -
Or 18 monthly instalments of 42/,

CREDIT TERMS
Send only £6 to secure with 8 further monthly
payments of £6.

REALLY PORTABLE LIGHTWEIGHT & COMPACT

* OUTSTANDING PERFORMANCE

* UNIQUE CHASSIS CONSTRUCTION

* BASS AND TREBLE CONTROLS

* FULLY AUTOMATIC

* TWIN TRACK HEADS

* FAST REWIND

* HIGH FIDELITY
PLAYBACK

* FULLY GUARANTEED

We stock and recommend the EDITOR SUITCASE TAPE RECORDER, made by
TAPE RECORDERS (ELECTRONICS) LTD. This exceptionally high
quality low priced unit embodying remarkable developments in chassis con-
struction, is the amallest and lightest all -mains fully automatic tape recorder
made. The operating height of only just over 5 inches is made possible by the
ingeniously planned, compact chassis, which is easily and quickly removed from
the case in a matter of seconds for inspection.
* Tape speed 71in. per second. * Mullard miniature valves. * Twin track heads. * Three high
grade specially designed recording motors provide fast forward run and 50 sec. rewind without un-
lacing tape. * Independent Bass and Treble Controls for recording and playback. * Negligible
wow and Rutter, * Overall negative feedback. * 1,200ft. reel of tape will provide over ONE hour
playing time. * Amplifier may be used independently for high quality record reproduction and public
address. * High fidelity Record head. * Special high grade speaker. * Provision for external
speaker. * Speaker muting switch. * Extremely high outputand brilliant reproduction. * Posh
live servo braking on all functions. * Compact size for ease of handling, only 161in. x 121n. x 7in.
(with Lid). * Magic eye recording indicator. * Weight only approx. 33Ibs. * 200-250 v. A.C. Mains.

ACCESSORIES
The " Editor" is supplied complete and ready for use with crystal desk microphone made specially
for this equipment by RONETTE.
A 1,200ft. reel of high coerelvity BURGOYNE tape is also issued with every recorder. This tape is
especially recommended and Is available at 35/- per
1,200ft. reel or 21/- per 600ft. reel.

See them ddefaa
E. & G.

Telephone: MUSeum 6667.

M A I

THE RO1 8 VALVE
SUPERHET

RADIOGRAM CHASSIS
* Illuminated full vision coloured tuning

scale 111in. x
* Negative feedback.
* Bass and treble controls for cut and lift.
* For 200.250 v. A.C.
* Wavebands 16.50: 190.550; 1.000.2,000

metres.
* Magic eye tuning indicator and precision

flywheel tuning.
* 8 watts push-pull output.
* Designed to obtain the best results from

modern gramophone technique.
* Full guarantee for TWO YEA RS.

Price 22 gns.
Carr. and pkg. 7 (

H.P. TERMS :-£7/141- Deposit
with 12 monthly payments of
29/-. (Carr. & Pkg. 7/6).
CREDIT TERMS :- Yours for
59/- and 8 further equal monthly
payments.
FOR EXPORT:- Our Price is
£171101-. excluding P.T.

L ORDER
THE RADIO CENTRE.
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The M.O.S.
PERSONAL CREDIT PLAN

Any equipment in our vast range of merchandise may be
purchased under this plan, which is essentially a personal

one, as everybody has different requirements.

Two methods of purchase are available : CREDIT SALE
OR HIRE PURCHASE. The first allows you to own
your equipment on payment of a first instalment of nine
which are spread over 9 months. We show the first instal-
ment as one -ninth of the total purchase price, but if you so
desire the first instalment can be any sum you please (within
reasonable limits).
The second method secures delivery on payment of one-
third of the cash price and the balance plus charges spread
over any period up to 18 months. Again, we show pay -

ments spread over 12 months, but this may be varied.
Your enquiries and order will be dealt with confidentially
whether by mail or personal shopping. We have years of
experience behind us to advise and help you on your choice
of goods. Carriage and packing is extra, all prices quoted
being ex warehouse and subject to market fluctuations.
We detail below a further selection of recommended items.
If you do not see your need here, you may rest assured we
can get it for you if it is available. Comprehensive lists are
available upon request.

ITEM CASH
PRICE

AMPLIFIERS

CREDIT
SALE

9 instal-
ments

of

OR
H.P

Deposit

12 Mthly
pay-

ments
of

CREDIT
SALE

9 instal-
ITEM CASH ments

PRICE of
RECEIVERS, ETC.

12 Mthly
OR pay-

H.P. ments
Deposit of

Acoustical Quad II £42
Burgoyne A7 pre -amp. £3
EMG Steep Cut Filter £4
Goodsell GW18 Williamson £33

, GW18/C £36
GW12 £27
GW12/C £29

0 0
10 0
10 0

5 0
0 0

10 0
0 0

106/6
11/-
14/2
85/-
91/6
71/-
74/4

£14
£1
£1

£11
£12
£9
£9

0 0
3 4

10 0
1 8
0 0
3 4

13 4

53/6
7/-
8/ -

42/6
46/-
36/-
37/6

Burgoyne RG1 8 -valve
Superhet Chassis £23 2 0 59/-

Burgoyne RF1 Feeder £3 12 6 11/4
Chapman S4 Tuner £16 0 0 41/-

S5/S5E Tuner £21 6 8 54/2
Ferguson 400 RG Radio-

gram £89 5 0 228/-
Ferguson 500 RG Radio-

£7
£1
£5
£7

£29

14 0 29/ -
4 2 6/4
6 8 21/2
2 2 27/-

15 0 112/10

MA5 Amp. .... £13
M.O.S. A8 3 valve Amp... £5
Rogers Williamson Senior £28

10 0
12 6
0 0

34/6
14/-
72/-

£4
£1
£9

10 0
17 6

9 0

18/6
8;3

36/2

gram £241 10 0 621/-
Leak Tuner £35 0 0 89/-
Portrola Decca £35 15 6 90/7

£80
£11
£11

10 0 305/3
13 4 46/6
18 6 47/3

Rogers Williamson Pre - Quad Radio Unit £24 10 0 62/3 £8 3 4 31/3
Amp. £12 0 0 31/6 £4 0 0 16/8 Truchord " Octavia " £94 10 0 241/- £31 10 0 21/-

Rogers Baby de Luxe £14 0 0 35/6 £4 13 4 19/ - HF Radio Unit £16 16 0 42/10 £5 12 0 22/-
Rogers Junior Pre -Amp £9 0 0 24/6 £3 0 0 13/4 101A £19 8 5 49/2 £6 9 8 25/-Truchord 50T £26 5 0 67/1 £8 15 0 33/6 Radio Unit for

Grundig £20 16 1 53/2 £6 18 8 27/ -
CONVERTERS D.C./A.C.
Valradio 110A £11

200A £15
16 6

8 0
30/8
39/2

£3
£5

18 10
2 8

16/4
20/7

RECORD PLAYERS (WITH AMPLIFIER)
E.A.R. Music Maker, non -

auto £19 15 0 49/3 £6 11 25/4
E.A.R. Music Maker, auto £24 17 6 62/- £8 5 1 31/6

CATHODE RAY TUBES Regentone P33 £30 9 0 76/9 £10 3 40/4
9in. Mullard, Mazda,

G.E.C., etc., etc. £12
10m. Ditto £14

10 0
18 11

32/2
38/-

£4
£4

3 6
19 8

17/2
20/-

Handygram £19 19 0 49/9
Trixette A375 £37 16 0 95/2

Playdisc £22 1 0 57/-

£6
£12
£7

13
12

7

25/7
48/4
28/6

12in. Ditto £16
16in. Ditto £22

13 8
4 10

42/2
57/-

£5
£7

11 3
8 3

22/-
28/6 TAPE RECORDING

Lane Table £17 10 42/10 £5 16 22/-

GRAMOPHONE UNITS
Truvox Deck £23 2
Wearite Deck 2A £35 0

59/-
89/-

£7
£11

14
13

29/-
46/6

Garrard TB with 2 Decca
XMS Heads £12

Collaro AC3/534 £10
3RC53I £15

Connoisseur 3 -speed
Transcription with
Pick-up and 2 Heads £30

15 0
6 1

3 10

12 9

32/8
27/4
38/8

78/3

£4
£3
£5

£10

5 0
8 9
1 4

4 3

17/7
14/9
20/4

39/3

 2B £40 0
Motek Table £16 10
B.S.R. Motors FP10 £1 18
Burgoyne Heads £1 17
Tamsa Heads £2 7
Baird Soundmaster Re-

corder' £68 5
CJR D2 Recorder £117 0

102/-
42/-

7/1
7/-
8/2

171/-
300/-

£13
£5

£22
£39

6
10
12
12
15 1

15
0

51/1
21/8
4/1
4/-
4;4

86/6
149/6

LOUDSPEAKERS
Editor Suitcase Recorder £47 5
Emicorda Recorder £94 10

120/-
242/-

£15
£31

15
10

60/-
120/9

Wharfedale W15CS sand -
filled enclosure £47 0 0

Grundig Recorder £84 0
Vortexion Recorder WVA £84 0

213/-
213/-

£28
£28

0
0

106/9
106/9

Treble Assembly £16 10 0 184/- £24 0 0 92/- Soundmaster Kit ..... .. £60 0 152/- £20 0 79/-
HS/CR3 Crossover £8 10 0 Burgoyne Oscillator Unit £1 17 7/- 12 4/-

Vortexion Electronic
Mixer £36 15 92/7 £12 5 46/9£72 0 0

MICROPHONES
TEST EQUIPMENT
Amplion Test Meter £5 0 0 15/- £1 0 0 10/-

Burgoyne Crystal Desk £2 15 0 9/4 - Cossor 1052 Oscilloscope. £104 0 0 266/- £34 13 4 132/10
Cosmocord 16-2 £12 12 0 32/6 £4 12 0 16/8 Denco Modulated Test
Reslo Ribbon R £9 0 0 24/6 £3 0 0 13/4 Oscillator MTO 1 £3 15 0 12/9 £1 5 0 7/6
Rothermel 2AD56 £2 9 6 9/- - Pullin Series 100 Test Set.. £11 11 0 30/- £2 0 0 20/ -
Ronette HM Filtercel £4 7 6 14/3 £1 7 6 8/-Taylor 150A Output Meter £33 10 0 85/11 £11 3 4 42/8

CARRIAGE & PACKING EXTRA. ALL ABOVE PRICES ARE EX WAREHOUSE

SUPPLY COMPANY
33 Tottenham Court Rd., London, W.I relephone: MUSeum 6667



36 WIRELESS WORLD JANUARY, 1954

We manufacture
a wide range of metal cabinets

cases, racks and desks
for use in many branches of industry

We also design and make
special metal housings for those
whose requirements are not met

by our standard range

1' MX 0 S
ALFRED IMHOF LIMITED, 112-116 NEW OXFORD STREET, LONDON, W.C.I. MUSeum 7878

ARCOLECTRIC
DEALEII'S DISPLAY BOX

This new display box contains eleven
assorted switches-toggle switches and
appliance switches. The switches are
priced at 30/10d. subject, there is no
extra charge for the box.
Arcolectric Display Boxes were first
introduced five years ago. The latest box
contains a carefully selected range of
appliance switches. Experience has shown
that these are just the sort of switches
handymen and home constructors will
demand. For your own repair jobs you will
find these switches useful.
Available from all good wholesalers or
direct from the factory.

Complete 3040 subject ARCOLECTRICSWITCHES LTD
CENTRAL AVENUE, WEST MOLESEY, SURREY TELEPHONE: MOLESEY 4 3 3 6 (3 LINES)
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F

Patents Pending

LECRAF

RETAIN THEIR LEAD
WITH

FURTHER ORIGINAL FEATURES

A. ELEMENTS SCREW IN

B. CLIP -ON CONNECTION ASSEMBLY
WITH PRESS ON WATER -PROOF COVER.

C. ADJUSTABLE MAST CLAMPS
TO VARY " STAND-OFF " FROM CHIMNEY.

D. RATCHET STRAINERS FOR EXTRA
RAPID ERECTION

E. TYPE TS/50 WITH 7ft. MAST

F. POPULAR " H " 5ft. " STAND-OFF "
ARM.

The TELECRAFT 1954 series of outdoor Aerials have been
re -designed - but all the outstanding features that have
made TELECRAFT Aerials famous are retained.

Extra RAPID ASSEMBLY is certain, the Elements can be
inserted right on site, merely screw in. Contact is
assured by pressing home previously wired clip assembly
and finally a little pressure on water proofing plastic
cover plate will ensure complete and lasting weather
protection.

TELECRAFT Designers have spent a lot of time designing
a new range of CHIMNEY BRACKETS and can now state
that the new Chimney Brackets are far in advance of any
contemporary types.

Basically of steel for optimum strength, we have introduced
a DIECAST RATCHET ASSEMBLY employing 8 pawls,
providing utmost physical strength and extremely fast
cable straining.

Entirely new MAST CLAMPS which allow the mast to be
secured in any position along the Bracket Arms, when mast
is in desired position it is only necessary to tighten one
bolt on each pressing to permanently secure.

TYPE TS/50. 0.15 spaced Standard ' H ' with 7ft.
steel mast and lashing, £4  8  6Chimney mounting

All Channels
POPULAR H ' 0.15 spaced Standard H ' with 5ft.

cranked arm complete £4  3  6with chimney lashing
All Channels

Quadrant Road, Thornton Heath, Surrey.
THOrnton Heath 1 191-2.

BRANCHES THROUGHOUT THE COUNTRY
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AIR -SPACED ARTICULATED

CABLES

offer a unique combination of

V FRACTIONAL CAPACITANCE

I/ HIGH IMPEDANCE
00/ MINIMUM ATTENUATION

ALONG WITH

I/ EXCEPTIONAL FLEXIBILITY
I/ LIGHT WEIGHT

38 STOCK TYPES
FOR ANY OF YOUR STANDARD

OR SPECIAL APPLICATIONS

A few of the very low capacitance types are:

Type No. Capacit. m< F Ift. Impedance ohms O.D.

C.44 4.1 252 1.03"
C.4 4.6 229 1.03"
C.33 4.8 220 0.64'
c.3 5.4 197 0.64"
C.22 5.5 184 0.44'
C.2 6.3 171 0.44'
C. I I 6.3 173 0.36"
c.i 7.3 150 0.36'

7/Ac\
TRANSRADIO

CONTRACTORS TO
H.M. GOVERNMENT <:..._// LTD.

138A CROMWELL ROAD, LONDON, S.W.7

For your OWN -STYLED Cabinet!

`TELEMAX'
TELEPROJVISIECTION

ON
CHASSIS

STOP PRESS!
Price Reduced

* Detailed Specification from the Manufacturers:

* 23 -valve S, h.

circuit.

* Sensitivity
better than 50
microvolts.

* Full band-
width.

*5 -channel
facility.

* Complete with
valves, c.r.t. and
optical unit.

* Ready for fit-
ting.

* Chassis size
approx. 19" x 17"
x 15".

TELEMECHANICS LTD
3 NEWMAN YARD, NEWMAN ST., LONDON, W.I. LANgham 7965

THE
BRITISH NATIONAL

RADIO SCHOOL
ESTD. 1940

NOW IN OUR FOURTEENTH YEAR
AND STILL

NO B.N.R.S. STUDENT
HAS EVER FAILED

to pass his examination(s) after completing
our appropriate study course.

A New Year Resolution-
"I WILL JOIN THE B.N.R.S. and
DO MYSELF a BIT of GOOD"

Privately owned-personally conducted.
No hirelings!

A.M.Brit.I.R.E. and CITY and GUILDS Radio and
Telecommunications Exams., etc., etc.

PLEASE NOTE NEW ADDRESS :

PRINCIPAL
BRITISH NATIONAL RADIO SCHOOL

2, CANYNGE ROAD, CLIFTON, BRISTOL, 8
Tel. BRISTOL 34755
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A range of rectifiers designed

to suit all types of instrument

movements.

The performance data and

details of the types available

are given in our publication

No. C.O.R. 5305/2.

Please apply to the following address:-

SALFORD
ELECTRICAL

INSTRUMENTS
LIMITED

PEEL
WORKS SILK STREET

SALFOIRO
3LANCASHIRt

A Subsidiary
of THE GE NE RAL ELECTRIC

CO, LTD. OF ENGLAND,
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I have a little brother-
they call him BEE"

he's a fine little fellow, just like me !
We are both nice to look at-

befitting any set
enhancing those, we have

already met !

The complete range of control knobs you've been waiting
for ! 16 special GOLD FILLED inscriptions that will
meet the demand of every radio, T/V, tape recorder or
amplifier enthusiast-beautifully made and designed
to enhance the appearance of every commercial or
amateur constructed set.
Sizes : Type " A " I I" dia. Type " B " I i" dia. Both types
are Tr deep.

YOU CAN OBTAIN
US NOW FROM

YOUR LOCAL
COMPONENT

STOCKIST

AN ENGRAVING FOR EVERY PURPOSE-
RADIO : " Volume," " Tuning," " Wavechange," " On -Off,"
" S.M.L.-Gram.." " Radio -Gram.," Tone,' " Vol./On-Off."
TELEVISION : " Focus," " Contrast," Brilliance," " Bright-
ness," " Brilliance/On-Off."
AMPLIFIER : " Bass," " Treble " (plus any of above).
TAPE RECORDER : " Record -Play " (plus any of above).
AVAILABLE IN WALNUT OR IVORY.
PRICES : Type " A," 1/6 each ; Type " B," 1/2 each.
Plain knobs can also be supplied at and 10d., repectively

If in difficulty pleasewrite to :

UNCLES, BLISS & CO., LTD., 139  CHERRY ORCHARD ROAD  EAST CROYDON  SURREY
Telephones :

CROYDON 3379 6390

/Accepted as
the Standard..

... by leading manufacturers, the trade 
and the aircraft industry.

Specialists in Converters
since 1937

Please ask for our
descriptive folder
W.W.

DC/AC

CONVERTERS

for Electric Gramophones
from £8 16s. Od.

 for Radios, Radiograms, and Autochange Radio-
grams (inc. 3 -speed motors) from £11 I6s. 6d.

for Television, Tape Recorders, and for operation
of TV from Country House lighting plants, price
according to instrument.

Inputs, 6, 12, 24, 32, 50, 110 or 200/250V. D.C.
 Outputs, 110V. or 230V. 50 or 60 c/s.

VALRADIO LTD.
NEW CAPEL ROAD, HIGH STEET,
FELTHAM,H MIDDX. Tel. : FELthamR4242

Service Dept. : 57 Fortess Road, London, N.W.5. GULliver 5165 and 7202
Scottish Depot : 257 Corbels Street, Glasgow, C.5. Tel. : South 1326

Overseas enquiries to nearest E.M.I. Organisation Depot

Units Complete and ready
for use

DIRECT READING.

ZERO CURRENT
DRAIN.

THREE SECONDS
PERIOD.

LAMP OPERATES
FROM MAINS OR

4 VOLT BATTERY.
BRIGHT SPOT -

AND -HAIRLINE
LNDICATOR.

SCALAMP
ELECTROSTATIC
VOLTMETER

This instrument intro-
duces a completely new
conception of electrostatic
voltmeter. It is compact,

portable and robust, and does not
require critical levelling or special
mounting. The movement has
a taut suspension, is critically

I damped, and readings can be
j taken with rapidity and ease.
I Three models are available:

Cat. No. W.W.5kv A3.3.8

Cat. No. W.W. 11309
3 - to kV A.C. D.C.

Cat. No. W.W. 11310
5 - i8 kV D.C. and
5 - 1E2 kV A.C. R.M.S.

Please write for illustrated leaflet.

saENTIFic INSTRUMENTS

W. G. PYE & CO. LTD. GRANTA WORKS, CAMBRIDGE
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AT THE AUDIO FAIR, NEW YORK, THEY SAID

"The Tannoy Dual
Concentric loudspeaker

system gives the most
vivid realism of them

all"

The Tannoy Dual Concentric, already an accepted
listening standard throughout the world, was the centre
of attraction at the New York Audio Fair because of its
outstanding frequency response, improved even further in the
bass by a new cone suspension, and also by virtue of the entirely
revised mechanical design, giving improved ease of installation, and

ensuring complete consistency of production and performance.
This loudspeaker system with its extended frequency range,

smooth response curve and negligible distortion products make it
the only choice where quality is of first importance.

AND NOW the Tannoy 15in. Dual Concentric mounted in the
revolutionary new " Autograph " enclosure adds to the already
superb performance a sense of presence
never before achieved without sacrificing

both definition and balance as is so often
the case in conventional reflector or horn type

cabinets.

15in. Unit £33.10.0 Free of
12in. Unit £27.10.0 Tax

Inclusive of Crossover.

Send for Full Technical Details and Enclosure Designs to :

TANNOY PRODUCTS LIMITED
348/352 Norwood Road, London, S.E.27.

Phone : Gipsy Hill 1131-6.

United Nations,Nations, New York.
Six language interpretation.

House of Commons, Ottawa.
Sound reinforcement system.

Houses of Parliament, West-
minster. Speech reinforcement
system.

\TA N NOY/
SOUND

IN FAMOUS PLACES
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I
Output 12/15 Volts D.C. I Ampere. List Price
Output 12/15 Volts D.C. 2.5 Ampere.
Output 12/15 Volts D.C. 4 Ampere.
Output 12/15 Volts D.C. 6 Ampere.

for

SELENIUM
RECTIFIERS

consult

WHETHER the need is for a single
unit or a supply running into

thousands ... if it's a Selenium Rectifier
that must fulfil critical requirements and
maintain its characteristics over long
periods . . . the answer is to be found
with Electrix.

 Electrix Rectifiers are characterised
by their cool running and consistent
long -life conformity to stated specification

 Manufacturers, Traders and Electronic
Engineers, send us your specific require-
ments.

 Your needs may possibly be met from
" standard " types, or

 " To specification " models can be
quickly prepared.

 Quotations by return ... and deliveries
a matter of days only.

 We welcome export enquiries.

Here are some typical " standard " full -wave types
each

9/-

13/6

22/6

35/ -

Trade Supplied

 Heavy duty rectifiers with say
230/250 volts A.C. input and 220
volts D.C. output a speciality.
 We use only freshly manufactured
selenium plates and components,
no ex-W.D. materials whatsoever.

HOUSEHOLD ELECTRIX LTD
47-49 HIGH ST., KINGSTON -ON -THAMES

Telephone: KiNgston 4585

N\ ,
FRACTIONAL H.P. MOTOR UNITS
THE DRAYTON R.Q. is a miniature capacitor induc-
tion type motor with a current consumption at 230 volts,
50 cycles of 0.09 amps pf. 0.9. It is available :

RQH GEARED
For high final shall
speeds for continu-
ous or intermittent
running, forward or
reverse.

RQH RQR GEARED
For continuous or
intermittent running
or reversing at speeds
from 27 mins. per
rev. to 600 revs. per
nun., with or with-
out self -switching up
to 2 1/3 r.p.m.

RQG GEARLESS

Running at 2,700
r. p.m. continuously
or intermittently m
either direction or
continuously re-
,ersed.

RQG

tar actuating valves, dumpers, rheostats, genera ;novettients,
rocking baths, flashing signs, illuminated models, soldering and
welding fixtures, rotating tables, automatic light strip feed, lubri-
cating and other small pumps, small machines, animated displays,
vibrators, developing baths, agitators, fans, aspirators, etc.

Send for List No. N302-1

12Drayton Regulator & Instrument Co. Ltd., West Drayton, MiddlesexRQ

Unsurpassed for
QUALITY
REPRODUCTION /

TSrown

TYPE
MOVING COIL
HEADPHONES

The increasing appreciation
and importance of High
Quality Reproduction accounts
for S. G. Brown Type
headphones being used in
Laboratories, Sound Studios
for acoustic research.
monitoring, DX works, etc.

D.C. Resistance : 47 ohms.
Impedance : 52 ohms at
1,000 os.

Full details of the virile range of S. H. Brown
Headphones for specific purposes are available
in Brochure "19"-sent on request.

SHAKESPEARE ST., WATFORD, HERTS.
Telephone: Watford 7241.

CONICAL BOWEL ISED
PAPER DIAPHRAGM.

aGNE YPOLY THENE
MEMBRANE

12
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Broad -band Matching
The photograph shows Marconi engineers erecting for
test the three -stack super -turnstile TV aerial for the
new B.B.C. transmitter at Pontop Pike. Wayne Kerr
Bridges are used for matching feeders and transmission
lines to the radiators.

FOR UNBALANCED
MEASUREMENT FROM

50 - 250 mc/s

B.901
Susceptance: Equivalent to ± 75 pF to ± 2%. ± 0.5 pF
Conductance: 0-100 mtnho to ± 2%. f 0.1 mmho

FOR BALANCED
AND UNBALANCED

MEASUREMENT FROM
1-100 MC/S

B.801 and B.701
Susceptance: Equivalent to ± 230 pF to ± 2%, ± 0.5 pF
Conductance: 0-100 mmho to ± 2%, ± 0.1 mmho
Susceptance: Equivalent to ± 80 pF to ± 2%, ± 0.5 pF
Conductance: 0-100 mmho to ± 2%. ± 0.02 mmho

FOR' BALANCED

AND UNBALANCED
MEASUREMENT FROM

15 scis-5 mc/s

B.601

Capacitance: 0.01 pF - 20,000 pF
Resistance: 10 ohms -10 megohms
Inductance: 0.51,H - 50 mH
Accuracy: 1% over major part of range

These Wayne Kerr Bridges are used with
external source and detector for the
measurement of aerials, cables, feeders,
and a variety of components and materials.

Photograph by courtesy of Marconi's Wireless Telegraph Co. Ltd.

THE WAYNE KERR LABORATORIES LIMITED, NEW MALDEN, SURREY
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<it

1,1;,

Instruments COT

ReSeardi
Model 26 LABORATORY VALVE VOLTMETER
This instrument sets an entirely new standard of per-
formance in mains operated valve voltmeters. It measures
d.c. and a.c. voltages from 0.2 to 250v. and has an upper
frequency limit of 200 M/cs. Four resistance ranges ex-
tending up to 500 mcgohms and a decibel range are
included. The meter is a six inch movement with a
mirror scale.

Accuracy on all voltage ranges conforms to B.S. 89:1937 for First Grade moving coil meters-

'

a performance which has not hitherto been claimed for any valve voltmeter.

ELECTRONIC INSTRUMENTS LTD
RICHMOND SURREY ENGLAND

416114..;,4tiri

Actual
Size

NEW!
The Manning -Carr

Miniature

Polarised Relay

DATA-A Sensitivity of 25 milli -watts and capable of handling
mains voltage on the contacts with alternating currents up
to 0.25 amps. Being polarised it has the advantage that the
Armature contact can be biased to lock in either direction
by suitable adjustment of the contact screws, which provides
a useful facility where pulse operation is required.
Speed of operation is also high and the Relay will follow
A.C. frequency of 50 c.p.s. Resistance 7,000 ohms, which is
acceptable for Anode circuits. Alternatives to specification
if required. Sole Concessionaires.

POST OFFICE TYPES 3,000 AND
600 RELAYS

to specification. Tropicalising, impregnating and
Services jungle finish if required. Delivery 3-4 weeks.
Manufacturers to H.M. Govt. Depts. and leading contractors.

L. E. SIMMONDS LTD.
5, BYRON ROAD, HARROW, MIDDX.

Telephone: Harrow 2524-0315.

II

For Major Film Mixer
Suites to Individual

requirements.

VIEWMASTER"

CONSOLES
AS SHOWN

Beautifully designed and
finished in Walnut, Oak,
Mahogany and Teak, to
customers' requirements

Standard "VIEWMASTER" model as shown £13.0.0
With Full Length Doors ... ... £14.0.0
Universal Model for all lb" tubes now in preparation.

Carriage and Packing 15/- extra.
Fitted with shelf for easy mounting. These are NOT mass produced and
dimensions can be altered to suit personal requirements.

Individual and Trade Enquiries to

II. ASHDOWN
CABINET MAKER

98 HERTFORD ROAD. EDMONTON, N.9
Phone : TOT. 2621



JANUARY, 1954 WIRELESS WORLD 45

TRUVOX- a name to record

For finest reproduction, insist on the
Truvox Tape Deck Mark III.

10 main features :-

 Powered by 3 shaded -pole A.C. motors.

 " Drop -in " Tape loading.

 Push-button control, electrically and mechani-
cally interlocked.

 Separate push-button brake. Patented electric
type.

 " Fast -forward " and " fast -rewind " without
tape wear, one minute for a full reel.

 Silent drive eliminating " wow " and " flutter."

 Half-track working, and two Tape speeds
giving 60 minutes each track at fin, per second,
or 30 minutes each track at 71in. per second.

 Visual playing -time indicator.

 With a suitable amplifier, the equipment
covers a frequency range from 50-10,000 c.p.s.
at 71 inches per second.

 The deck will take all standard reels, plastic
or paper -based tapes, up to I,200ft. capacity.

AND THE PRICE:

PRODUCT

Ideal for
Building into a

CONSOLE

RECORDER,

TABLE MODEL

RECORDER OR

TRANSPORTABLE

RECORDER

22 GNS.

TRUVOX LIMITED, HARROW. MIDDLESEX.
Sales Office : 15 Lyon Road, Harrow. Telephone: Harrow 9282.
Technical and Service Depts.: 328 The Broadway, Station

Road, Harrow. Telephone: Harrow 4455.

TRUVOX LTD., 15, Lyon Road, Harrow, Middlesex

Please send me full details of the
TRUVOX TAPE DECK MK. III

Name

Address

W.W.I
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LIAMPERE9

Series 20
2" Dial

Instrument

accuracy on a
small scale

Pullin Miniature Instruments are
of unique and robust construc-
tion. A new die-cast frame,
integral with top bearing bridge -
piece and centre iron, permits
precision boring of the jewel
mounting holes thus ensuring
exact alignment of the coil. This
gives an evenly balanced scale and
a very high standard of accuracy
is maintained.

INSTRUMENTATION BY
7=7"

DYNAMOMETER TESTING SETS MULTIRANGE TEST SETS
MEASURING INSTRUMENTS PORTABLE TESTING INSTRUMENTS

NDUSTRIAL SWITCHBOARD INSTRUMENTS

MEASURING INSTRUMENTS (PULLIN) LTD.
ELECTR IN WKS., WINCHESTER ST., ACTON, LONDON, W.3
Telephone: Acorn 4651 & 4995 Telegrams: Mipullco, Ealux, London

Smith's
for
current

n

"know how"
From Smith's shops and bookstalls you can

quickly obtain technical books on the
latest developments in circuit design, new

components, methods and new theories.
Books not actually in stock can usually be
supplied within a day or so. Smith's Postal

Service can send books to any address at Home
or Overseas. Lists of the standard works on

any subject gladly supplied upon request.

W. H. Smith & Son
FOR TECHNICAL BOOKS

HEAD OFP10E: STRAND HOUSE, LONDON, W.C.2

1

FULL
CONSTRUCTIONAL DETAILS FOR BUILDING THIS

FINE SUPERHET CONTAINED IN

"THE HOME CONSTRUCTOR
THIS HANDBOOK CONTAINS CIRCUIT DIAGRAM AND FULL
CONSTRUCTIONAL DETAILS FOR BUILDING THE RECEIVER
SHOWN ABOVE IN ANY OF THE FOLLOWING FORMS:-
la) 2 waveband 3 valve Feeder Unit. (b) 3 waveband 3 valve Feeder Unit. (e)
8 waveband 4 valve Feeder Unit (with R.F. stage). (d) 2 waveband 5 valve Re-
ceiver (i) for A.C.(ii) for A.C./D.C. (e) 8 waveband 5 valve Receiver (i) for A.C.
(ii) for A.C./D.C. (1) 8 waveband 6 valve Receiver (i) for A.C. (ii) for A.C./D.C.
In addition, working from the handbook, any of the sets can be built and later
converted to any alternative model desired. Other contents include : How to
build a crystal set; How to construct a 3w/band Plus Gram coil pack; Circuits
of two veil different T.R.F. sets and a 10 watt Quality Amplifier. Pages of
oonstructional and servicing hints, soldering and metal working instructions,
resistance colour code etc.
The booklet also incorporates a well -illustrated catalogue with full technical
details of our products and priced parts liete for the above seta.

SEND TODAY FOR YOUR COPY, TO

SIJPACOILS9

21, MLONDONARKHOUSEE.17. ROAD,

,

99
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BICC

For-

Polypole
CABLE COUPLER

specialised remote control-centimetre radio links-
ground radar-outside broadcast television

BICC Couplers and Cables are intended for
the outdoor inter -connection of equipment, such as
that mentioned above. Each application calls for
composite trailing cables containing both R.F. units
and other polythene insulated conductors.

BICC Polypole Mark III Couplers are available
in two versions, designed for use with two standard
types of BICC outdoor trailing cables. The Mark
IIIA cable and coupler incorporates three coaxial
circuits, and the Mark MB three screened twin cir-
cuits. In addition, both cables contain three triplets
and 21 other conductors.

The couplers are permanently moulded to the ends
of the cable in the factory. This technique provides
a remarkably robust coupler which is virtually free
from the hazards of conductor breakages near to, or
within the coupler.

If you are interested in the uses of BICC Polypole
Cable Couplers, we will be pleased to send you

further information.

Note these important features
The couplers are Screwed lock rings
assembled with provide forced
the conductors in engagement and

Opptension to ensure. withdrawal. The
that they each overall metal hous-
contribute their ing can also be easi-
share of the total ly replaced should
strength. it become damaged.

100.Polythene injec-
tion moulding
permits a water-
tight assembly.

The cable itself is
designed with a
symmetrical cross
section to provide
the greatest relia-
bility under severe
handling.

BRITISH INSULATED CALLENDER'S CABLES LIMITED
21, BLOOMSBURY STREET, LONDON, W.C.I.
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FirstSingle Unit 4' x 3' Forward
_ Projection Receiver

Nera of England Limited announce the first 4' x 3' forward projection
receiver completely housed in a single cabinet. Only 24" deep when
closed and, mounted on castors, the cabinet moves easily through narrow
doorways. Both optical focus and screen position are fixed, making
no mechanical adjustment necessary, and the folded beam design has
the additional advantage of reducing the space required to about half
of that of a normal projector. This new instrument, Model C 48, is
constructed to the same high standard as other Nera models.

The above photograph shows the
receiver closed, in this position it
may be securely locked. On the
right the receiver is shown opened
for viewing. Note the remote
control panel on the right hand
side of cabinet.

The Standard Nera Remote Control Pane (fitted gives
complete control at any distance up to 20' from the
receiver. This distance may be extended to order, as
required. The special activated screen enables the
equipment to give a brilliant picture under normal
room lighting-an important factor when used in
hospitals and public rooms. Dimensions are : 24"
deep, 45" high, 51" wide (closed), 56" deep,
77" high, 51" wide (open). Complete details on
application.

of England Ltd.,
Formerly Aren (Radio & Television) Ltd.,

FIRST AND FOREMOST IN FORWARD PROJECTION

HIGH STREET, GUILDFORD, SURREY Telephones: GUILDFORD 67222/3

 T/V TECHNOLOGY
 RADIO ENGINEERING
 ELECTRONICS
 RADIO SERVICING
There's a big future in T/V and Radio. Act now ! In-
crease your knowledge. Back up experience with a
sound theoretical background. I.C.S. offer courses of
Instruction in-

T,V TECHNOLOGY  ADVANCED SHORT-WAVE
RADIO  RADIO ENGINEERING  RADIO SERVICE
ENGINEERING  RADAR  ELEMENTARY ELEC-
TRONICS

I.C.S. will also coach you for the following examinations:-
B.I.R.E.: P.M.G. Certificate for Wireless Operators;
Radio Servicing Certificate (R.T.E.B.); C. & G. Tele-
communications, etc., etc.

DON'T DELAY-SEND COUPON TODAY for fre descrip-
tive booklet. stating which subject or examination interests you.
Fees include all books needed Examination students coached

until successful.

Reduced terms for H.M. Forces.
Dept. 223D, I.C.S.. 11 Kingsway, W.C.2

INTERNATIONAL CORRESPONDENCE SCHOOLS.
Dept. 223D, International Buildings, Kingsway, London,

W.C.2.

Please send Booklet on subject

Name Age
(Block letters please)

Address

WEYRAD
HOW EFFICIENT IS
YOUR RECEIVER?

MUCH ATTENTION IS GIVEN TO THE DESIGN AND
CONSTRUCTION OF HIGH FIDELITY REPRODUCING
EQUIPMENT. IN THE SEARCH FOR PERFECT
REPRODUCTION IT SHOULD BE BORNE IN MIND
THAT THE AMPLIFIER OR OUTPUT STAGE CAN
ONLY GIVE ITS BEST PERFORMANCE IF IT IS

PROPERLY "FED."

FOR HIGH EFFICIENCY AT
RADIO AND INTERMEDIATE

FREQUENCIES
USE "WEYRAD" COMPONENTS

COILS, COIL PACKS, TUNER
UNITS AND BANDSPREAD

COIL ASSEMBLIES.
I.F. TRANSFORMERS & FILTERS

FULL DETAILS ARE GIVEN IN OUR CATALOGUE
PRICE 6d.

WEYMOUTH RADIO MFG. CO. LTD.,
CRESCENT STREET  WEYMOUTH
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Taylor

Model 45B
valve

tester

A comprehensive valve tester which may
be used to measure the mutual conductance of most
types of British, American and Continental receiving valves. Supplied
complete with detailed instruction book and separate valve chart giving full testing
data for over 3,000 different valves.

Testing Facilities
Mutual conductance ; cathode leakage ; emission ; inter -electrode shorts ; heater continuity ; gas test.

£25 . 10 . 0 Available on hire purchase terms.

Taylor Model 110C
capacity -resistance bridge

An A.C. mains operated bridge designed to give quick and accurate measurements
of capacity or resistance at mains frequencies, covering all practical requirements.

Eight Capacity Ranges
0-0.00012-0.0012-0.012-0.12-1.2-12-120-1,200/AF.
Eight Resistance Ranges
0-12-120-1,200-12,000-120,000 ohms, and 0-1.2-12-120 megohms.
The accuracy of all resistance ranges except the highest is 2% of full scale, on
the highest range it is 3% of full scale.
On all capacity ranges except the lowest it is 3% of full scale. On the lowest
range it is 4% of full scale.

Otittev
Itx510

Wodocts

A selection
:1)

MultirageA.C.1

C. Testmeters

; Signal
Gen-

erators
;

A.G.
13riclges

;
Ci

cuit
Analysers

;
Cathode

itay

Oscillographs

; fligh and
Lou)

Range
Ohmmeters

;
Output

1Vieters
;

Insulation

Testers
;

Moving
Coil

Instruments

;
T -V

Test
Gar.

'WRITE
FOR.

CATALOGlif

V14 . 10
Available on hire purchase terms.

Montrose Avenue, Slough, Bucks. Slough 21381
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TWO VOSS /N ONE . irp

The McMurdo X3/UA crystal holder is a aual purpose
quartz crystal socket designed to take either 10X or 10XJ

service type crystals. It is made of nylon loaded bakelite

and fitted with the well known McMurdo Valveholder

contacts ensuring a remarkably

low and stable contact

resistance.

ail

Wholesale Enquiries :-

CYRIL FRENCH HOLDINGS LTD., Hampton Wick, Middlesex. KIN. 2240

Manufacturers' Enquiries: THE McMURDO INSTRUMENT CO. LTD.. VICTORIA WORKS, ASHTEAD, SURREY. ASHTEAD 3401

COIL WINDING MACHINERY

We invite your enquiries for the Type A1/1 auto-
matic machine, as illustrated. Also for the
Type H/1 hand coil winder and Type AW/1
Armature Winding Head.

KOLEMILIC TD

73 UXBRIDGE ROAD, EALING, LONDON, W.5
Ealing 9096

In the interests of Sound Reproduction

enthusiastically
recommend

these GOODSELL
HIGH FIDELITY UNITS

F.T.C. Wide range tone control unit for use
with M.A.5. Pre -amplifier tone control unit.

This four -stage, high -gain pre-
amplifier with correction for

L.P. and 78 recording
characteristics and radio

input. Six position
bass and treble tone
controls and three -posi-
tion steep -cut, low-pass
filter. This unit is suit-
able for use with the
high impedance Decca
H. head.
10 Gns.
Carriage and Packing extra.

M.

A remarkable new
A...0 unit with a fiat

frequency response from 25-20,000
c/s and a noise level better than
-80 d.b. It gives an output of
4.5 watts at 0.2% distortion (less
than 0.1% at 3 watts). This will
astound you when you hear it.

E13 . 10s.
Carriage and Packing extra.

These and other high fidelity
equipments are demonstrated at
our showrooms. Daily 10.30 a.m.
-5.30 p.m. Saturdays 10.30 a.m.
-1p.m.
B. K. PARTNERS LTD.
229 REGENT STREET, LONDON, W.I Write for descriptive literature
Entrance Hanover St. Phone : REGent 1051 H.P. TERMS AVAILABLE
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THE ELAC**DUOMAG4 FOCALISER

THE

SENSATIONAL NEW

ELAC T/V COMPONENT

The DUOMAG focaliser gives precision
beam focus and complete picture posi-
tioning with minimum effect on
scan coils and ion trap assemblies. It is
designed for use with magnetically focused
tubes having 38 m/m diameter necks.

DUOMAG is a permanent magnet type
unit using two concentrically mounted
Sintered Oxide ring magnets arranged
with opposed magnetic fields.

 Minimum stray magnetic field. Sym.
metrical, uniform and very low external field.

 Magnets of high electrical resistivity
enable the unit to be placed in close proximity
to high efficiency scan coils.

 All insulated construction - No risk of
high voltage shock.

 Wide range picture shift.

RETAIL PRICES IN U.K.

Low Flux, 37/6 ; Med. Flux, 39,6 ; High Flux, 42/,

ELECTRO ACOUSTIC INDUSTRIES LTD
S TAM FO R D WORKS. BROAD LANE. TOTTENHAM. N. I S TEL: STAmford Hill 5606-8



52 WIRELESS WORLD JANUARY, 1954

100101loo e
AIM TO IDENTIFY OUR SERVICES

IT HAS ALWAYS BEEN OUR

WITH HIGH EFFICIENCY PERFORMANCE.

We are pleased, therefore, to link our name with that of CINCH-to
carry among our wide range of quality products the components
that every constructor-amateur or professional-can use with
confidence and the certainty of satisfaction.
Engireers needing items in a hurry for the construction of urgently -
called -for electronic equipment of all kinds, will appreciate that we
constitute a ready source of supply. Our Services, which are used
by Government laboratories and the experimental departments of
some of the largest manufacturers, can be depended on by you, too,
for all you want, including CINCH valve holders and components,
which we can provide from our very large stocks of materials and parts.

CR

Please send for our current list

RADIO TRADERS LTD
Wholesale and Export Radio and Electronic Components
23 WARDOUR STREET, LONDON, W.1

Telephone
GERrard 3977;8

OUR TRADE COUNTER IS OPEN
From 9.30-5.30 MONDAYS to FRIDAYS

Telegrams
"Radiotrade "

TREAT YOURSELF
to a NEW METER
this YEAR!
This famous PULLIN Series

100 test meter is 10,0000
per volt and reads up to

I MegCi on internal batter-
ies.

 4in. meter with 21 A.G.
and D.C. ranges from 100
microamps to 1,000 volts.

 Handsome die cast case.
 Test leads with clips and

prods.

Sent Post Free for

£3.17s.
with order and fl monthly
'or 9 months.

CASH
PRICE 11 GNS.

0
-

EASY PAYMENT ORDER BLANK Date
To : Frith Radiocraft Ltd., Leicester.

Please supply ONE PULLIN Series 100 Meter for which
enclose E3.17s. Deposit and agree to pay NINE further monthly
payments of LI commencing on the first day of next month.

Signed (usual signature)

Name in full (CAPITALS)

Address

State if householder 1 If over 21 Li Occupation EI-1- ' 1

FRITH RADIOCRAFT LTD., Churchgate, LEICESTER

New

Gifts she
wants

SOLID OAK
NEEDLEWORK

CABINET
OAK TABLE

TEA TROLLEY
NEST OF REAL
OAK TABLES
SOLID OAK

OCCASIONAL
TABLE

SOLID OAK
BOOKCASES

CHILD'S OAK
DESK & CHAIR

Many other
Kits - all
at Amazing

Prices!

AMAZING SELF - BUILD
FURNITURE KITS

GLICK
and its in . . .

so easy a child
could make it!

No Skill Needed !
No Special Tools !

YOU SAVE POUNDS
Think of it ! Quality
furniture you can

/ easily assemble
yourself, tongued,
grooved, dovetailed
and satin -finished,
ready for instant
assembly. Easy, fas-
cinating,laend you get

quality!
OAK, WALNUT OR MAHOGANY
Why be satisfied with rubbishy 3 -ply,
when you can own SOLID OAK at half
the cost of ordinary furniture? Find out
about this exciting new idea by sending
for illustrated book, I Made it Myself!
Details of 23 Kits including ideal gifts
as shown in panel. Also Cots, Playpens,
Bathroom Furniture, Needlework Cabinet
on Wheels (a present every woman wants!),
Real Oak Bedside Cabinet, etc. Book
gives dimensions, real photos, and 100%
Guarantee. All Kits on Easy " No
Deposit" Terms. Send for Book now
-FREE and without obligation.

YES . . . please send me Free Book
and details of 'Easy Terms.

NAME
ADDRESS

DEPT. WS/I MACDONA FURNI-KITS,
CANFORD WORKS, PURLEY WAY, CROYDON.
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PYE LTD.
CAMBRIDGE
ENGLAND

PYE
TELECOMMUNICATIONS

CAMBRIDGE
ENGLAND

11.11111111111.

/
e

PYE-ERICSSON MULTIPLEX VHF
RADIO TELEPHONE SYSTEM

The Pye-Ericsson V.H.F. multiplex radio -telephone system is
already making its contribution towards the rapid expansion
of telecommunications in overseas territories. Primarily de-
veloped to give telephone communication where wire and cable
circuits are impracticable or, as is more often the case, un-
economical, the multiplex system provides a link that is
invulnerable to both natural hazard and pilferage.
The Pye-Ericsson system retains the well established carrier
technique and this, in conjunction with the inherent reliability
of the equipment, assures simplicity of maintenance.

ERICSSON
TELEPHONES LIMITED

BEESTON NOTTINGHAM
ENGLAND

ERICSSON TELEPHONES LTD.
22 LINCOLN'S INN FIELDS,

LONDON, W.C.2. ENGLAND

48/8/9
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\11\I\ N=_
N6E' AREAS ; and Elie elimiivatioot off' gkesis'

These models represent the most advanced technique in multi -
element arrays. They are so designed to provide correct impedance
matching without the use of stubs or other special devices. The high
matching efficiency thus obtained provides a bigger signal gain, and
the folded dipole gives a greater band width, so ensuring maximum
picture quality. Also incorporated is the famous

" SNAPACITOR " principle
that brings improved electrical efficiency, for there is no direct
electrical contact between rods and aerial terminals. A patented
coupling plate provides ample capacity (min. 500 pF) to permit
free transfer of the programme signal but offers high resistance to
time -base interference. As there is always an insulated gap between
each coupling, no amount of corrosion can affect performance.

Three -element array for chimney lashing.
Complete with 12ft. x 2in. dia. aluminium
alloy mast and double lashing chimney
equipment type LSG. LIST PRICE

MODEL FDH73 *
Identical with Model FD73, but less mast
and lashing equipment. LIST PRICE 9V6

MODEL FD74/*

Four -element array for chimney lashing. Complete with
aft. x tin. dia. aluminium alloy mast and double lashing
chimney equipment type LSG. LIST PRICE

MODEL FDH74/*
Identical with model FD74, but less mast and lashing
equipment. LIST PRICE

PATTERN GENERATOR TYPE 4
Price £8.0.0 (Postage and packing 3,6 extra.)

 40-70 Mcis  A.C. mains operation  Direct calibration. CHECKS :
Frame and line time base frequency and linearity  Vision channel
alignment  Sound channel and sound rejection circuits  Vision
channel bandwidth, etc.

SIGNAL GENERATOR TYPE 10. 100 Kc/s -100 Mc/s
Price £7.10.0 (Postage and packing 3/6 extra.)

 100 Kr(s to 100 Mt/s  Modulated or unmodulated carrier  Direct
calibration  Adjustable 400 c.p.s. AF signal  Stable RF oscillator
 Large, easily read scale  A.C. mains operation.
Obtainable only direct from the manufacturers. Send for full technical
details or call at address below.

HOMELAB INSTRUMENTS LTD.,
615-617, HIGH ROAD, LEYTON, LONDON, E.IO

Telephone : LEY 5651

210'-

231'-

112'6

*Available for either vertically or horizontally polarised trans-
missions. Add suffix for channel required.

VERTICAL
/1 London /2 Holme Moss

/3 Kirk O'Shotts and Brighton
/4 Midlands /5 Wenvoe

HORIZONTAL
/I HOR Glencairn /5HOR Pontop Pike

ANTI FERENCE
0-1 LIMITED

BICESTER
BUCKS.

ROAD, AYLESBURY,
Telephone : Aylesbury 1467.

-towards periedion-

LOWTHER
MASTER CONTROL UNIT

is completely indispensable to arrive at a satisfying
characteristic for reproduction

A.M.-F.M. PILOT TUNER
for experimental tranquissions from Wrotham (Kent)

We are now distributors for the famous Swiss
THORENS GEAR DRIVE

VARIABLE SPEED
GRAMOPHONE

MOTOR UNIT E53PA
-the last word in precision

THE LOWTHER MANUFACTURING CO.
Lowther House, St. Mark's Road, Bromley, Kent

RAV. 5225
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`Araldite' epoxy* resins
for potting electrical equipment

The most important properties required for pot-
ting transformers, capacitors, motor windings
and other electrical equipment are now available
in one and the same resin -`Araldite' Casting
Resin.
`Araldite' offers outstanding adhesion to metals,
porcelain, mica, quartz and other non -porous
materials. It provides good resistance to "track-
ing" combined with excellent insulating qualities.
Equipment enclosed in Viraldite' is sealed against
moisture and protected against high tempera-
tures and corrosive agents.
Simple to use, `Araldite' hot- and cold -setting
ethoxyline resins are proving especially suitable
for large-scale production processes. No water or
volatile substances are given off during setting
and shrinkage is therefore extremely low.

The potting of transformer coils makes good
use of `Araldite's excellent dielectric proper.
ties combined with outstanding adhesion to
metals.

Note: Viraldite' (Regd.) is also available
in the form of hot- and cold -setting
adhesives for bonding metals, ceramics,
etc., and as a surface coating resin for
the protection of metal surfaces.

Flyback Transformer, incorporating
`Araldite' Casting Resin.

Aero Research Limited
A Ciba Company, Duxford, Cambridge Telephone: Sawston 187

264135A
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The Musicmaster SENIOR
Tape Recorders

* Twin speeds. * Twin tracks. * Four watts output.
* Low distortion. * Mic., Gram. and Radio inputs.

* Fidelity amplifier. * Simple operation.

Further details of these two excellent recorders, together
with complete technical specifications are available
on receipt of a stamped addressed label.

Model 2250

£45 (s1 D FOR

Model 1200

CR TI

Hire purchase
facilities

now
available

8 V-
S

CRITICAL ,
Showroom Open for Demonstrations Monday-Saturday 9 a.m.-I p.m., 2 p.m. -6 p.m.

(Wednesday 9 a.m.-I p.m.)

OFFICES & SHOWROOM: 196 KINGSLEY ROAD, HOUNSLOW, MIDDX. (HOUnslow 7947)

£52

WORKS: TWICKENHAM, MIDDX

Do you require
small or medium power

Radio Telephony equipment
for efficient communications?

If so write PANDA RADIO CO
for return air mail quote and
quick delivery . . . . It will both
pay and please you to learn how
easily this can be achieved and
at a reasonable cost. We speci-
alise in this kind of equipment
and can give quick delivery.

Write today by Air Mail to

PANDA RADIO CO.
58, School Lane, Rochdale, Lancs.

Cables Panda -Rochdale.

EXPORT DEPT., 59-61, Union Street, London, S.E.I.
Tel. 1-13P 4567 Cables London (All codes.)

M. R. SUPPLIES Ltd.
offer only first-class material-lrom stock --at attractive prices. Established 1935 -
never a single complaint regarding our goods or service.
THERMOSTATS for heat control. Ex. A.M. small model, switching on at 32 deg. F.
and off at 49 deg. F. (with adjustments). capacity 3 amps., new 4/8. (despatch 64.).
Also Capillary type, adjustable range 55/90 deg. F. Cap. 15 amps., for air or Immer-
sion. Tube aft. long, with Sin. phial, 17/8 (des. 1/6). Also new room or greenhouse
model by British Thermostat Co., range 40/80 deg. F. to accuracy of 2 deg. F., caps.
city 10 amps. (magnet controlled). With maual on -off switch. In metal housing
bin. x Sin. x Sin. for wall mount, 54/- (des. 1/').
LONDEX MINIATURE MAINS RELAYS, '230 v. A.C. coil. 2 -pole " make," 5 amps
Size:-Sjin. x liin. x lin. Silent in operation. New, 12/8 (des. 9d.). Also same
make, Model LQA, 230 v. A.C. coil, two -pole change -over mercury switch, cap.
15 amps, 75/- (des. 1/6).
MINIATURE AIR BLOWERS (smallest model obtainable). Max. length lin. Opera-
ting from 12 v. D.C. or 24 v. D.C./A.C. Highly efficient and ideal for lamp and elec-
tronic cooling, car heaters, etc., 18/8 (des. IF).
CRESSALL TOROIDAL RHEOSTATS. 30 ohms 2 amps., for series or potentiometers
use. Dia. of porcelain former 3}in., lin. shaft. Brand new and half price, 22/6
(des. 1/6). Also G.E.C. SLIDING RESISTANCES, fully -enclosed " safety-flrst
pattern, 40 ohms 2 amps., length 101n., under half-price, 22/6 (des, 2/-). Two useful
mid brand new units.
EXTRACTOR FANS, 220/050 v. A.C. (Induction, non -interfering, motor). Efficient
and silent running. Sin. impeller (10in. overall). 2515/, 10in. Impeller
(12in. overall). 25/12/8 (des. either 2/-). We have sold over 3,000 of these for
domestic and industrial use-very fine value.
MAINS VOLTMETERS (Walsall-new). 0/260 v. 50 cycles. Pro{. type, Sin. dia.
Clear scale, let. grade m/iron, 55/- (des. 2/-).
SELF -PRIMING IMMERSION ELECTRIC PUMPS. New --ex. A.M. Fitted 24 v.
D.C. Motor (operating well on 12 v. D.C. or 24/30 v. A.C.). Handy short model.
12lin. overall length-immersion 9111;ln. Delivery 200/300 g.p.h., ideal for use in
laboratories, caravans, boats, etc.. 25/8 (des. 2/6).
SYNCHRONOUS CLOCK MOVEMENTS, 200/250 v. 50 e. With spindles for hours.
minutes and seconds bands, in plastic dust cover ain. dia., Sin. deep, with flex,
ready for use, 27/6 (des. 1/-). Set of three hands for 5/71n. dial, 2/, Remarkable
offer of suitable mantel mounts for these movements, in translucent plastic, green,
cream, wine, blue, pink, yellow, with figured zone. Height Sin. Only 5/6 (des. 1/-.)
Please give second choice.
SYNCHRONOUS TIME SWITCHES (Sangarno--brand new) 200/250 v. 50 c. Up I
three " on -off " operations each 24 -hours, cap. 20 amps. Fitted day -omitting davit,
(use optional). Size lin. dia. by 3fin. deep. Easily installed and utterly reliable,
25/8/8, (des. 31-).
ELECTROMAGNETIC COUNTERS, operating from 20/24 v. D.C. or 40/50 v. A.c.
Each unit contains two separately energised counters, each counting up to 9999 and
one or both can be used at the same time. Manual re -set. Can be used for high-speed
counting. In cylindrical housing 5in. high with Sin, window (fur panel mount 31in.
hole required). Each in moisture -proof pack and in brand new condition. 37/6
(des. 1/6).
SHADED POLE MOTORS, 200/230 v. MC., torque 400 grmmms. Sin. dia. Sin. long.
shaft fin., prof. lin. 1.200 r.p.m., silent running, 2216 (des. 11-1.
SLIDING DIMMERS for control of lighting from full -bright to blackout at 220/240
v. Fully enclosed and safe. 100 watts, 36/-, 200 -watts, 42/6, 300 watts, 47/8 (des.
any one 2/-1. 500 watts 55/- (des. 3/-).
STUD SWITCHES, with 20 stud -taps, panel 5In. square, by 2in., with laminated
switch arm. new, boxed, 616 (do.. 1,-).

M. R. SUPPLIES, Ltd., 68 New Oxford St. London, W.C.1
Telephone: MUSeum 2958
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MAGNETIC MATERIALS Extensive research and
manufacturing facilities have established Mullard as the leading
producers of magnetic materials. They were the first, for example, to
introduce Ferroxcube, the world's most efficient magnetic ferrite;
Ticonal ' anisotropic permanent magnets, renowned for their high

stability and high energy output; and Magnadur, an entirely new
type of permanent magnet with the insulating properties of a ceramic.

The wealth of experience gained from these developments is
available to all users of magnetic materials through the Mullard
advisory service. An enquiry to the address below will put a team
of specialised engineers at your disposal.

Mullard
TICONAL ' PERMANENT MAGNETS MAGNADUR (Formerly Ferroxdure)

PERMANENT MAGNETS FERROXCUBE MAGNETIC CORE MATERIAL

MULLARD LTD., COMPONENT DIVISION, CENTURY HOUSE, SHAPTESBURY AVENUE, LONDON, W.C.2. Mull odur permanent
magnets.Deady for firing.
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size and iJ of the

WATT/HOUR EFFICIENCY

and savings up to of the

weight in comparison with

other storage batteries of

similar capacities The

Venner silver -zinc accumu-

lator is ideal when exception-

ally high rates of discharge

are a necessary requirement

!Ville for Brochure VA 111

YEN N ER44etvelAt own.
VENNER ACCUMULATORS LTD.

Kingston By -Pass, New Malden, Surrey
Telephone: MALden 2442

THESE STANDARD WIDE

ANGLE COMPONENTS ARE

USED IN THE "TELEKING"

AND "SUPERVISOR"

Also for the conversion
to 14fi or 17fi C/R tubes
of all popular home -built

televisors

From all Leading Stockists

ALLEN
COMPONENTS LIMITED

Crown Works, Lower Richmond Rd.,

Richmond, Surrey

Telephone : Prospect 9013

Send 9d. and S.A.E. for
Circuit Diagram

URGENT "PER RETURN" ATTENTION,
IS A NORMAL PART OF OUR SERVICE TO ALL

RADIO DEALERS AND TRADE SERVICE
ENGINEERS

AT TO -DAY'S KEENEST TRADE PRICES
we are comprehensive stockists of quality condensers,
resistors, potentiometers, transformers, valves and
engineers' sundries of all kinds.

STOCKISTS OF " HOME CONSTRUCTOR "
KITS

" Sound Master " Tape deck and amplifier. " Truvox
Mark III Tape Deck " and amplifier components.
" View Master " and Tele-King Televisor Kits, etc.

FAST TRADE SERVICE GIVEN ON REPAIRS
to loudspeakers and transformers. Special Transformers
to own specs.

A.W.F. CONE ASSEMBLIES
for L S repairs in your own workshops at economical rates

BUYERS OF SURPLUS STOCKS OF BRAND NEW

COMPONENTS & VALVES. SEND US YOUR OFFERS.

TRADE LISTS for 3d. stamp (2 - overseas air mail)
"We know the export business".

A.W.F. RADIO PRODUCTS
TATLER CHAMBERS, BRADFORD I.

Phone 24008. Cables "Testube"
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Once again, we take the opportunity of
thanking our Clients throughout the world,
for their support during 1953 and of wishing
them a happy and prosperous year in 1954_

'1\116411111440Atipailt

DURING 1953 RADIO TUBES

BOTH RECEIVING AND TRANSMITTING TYPES WERE
EXPORTED BY US TO THE FOLLOWING COUNTRIES: -

Algeria, Argentina, Australia, Bahrein, Belgium, Brazil,
British Guiana, British Honduras, British Somaliland, Burma,
Canada, Canary Islands, Ceylon, Chile, Colombia, Cuba,
Cyprus, Cyrenaica, Denmark, Dutch East Indies, Dutch West
Indies, Egypt, Eire, Eritrea, Ethiopia, Falkland Islands, Finland,
Formosa, France, French Eq. Africa, French Indo China, French
West Indies, Germany, Gibraltar, Gold Coast, Greece,

Greenland, Guatemala, Holland, India, Indonesia, Iran, Iraq,
Israel, Italy, Jamaica Japan, Jordan, Kenya, Kuwait, Lebanon,
Malaya, Malta, Mauritius, Mexico, Morocco, New Zealand,
Norway, Nyasaland, Pakistan, Portugal, Seychelles, South
Africa, Spain, Sweden, Switzerland, Tanganyika. Turkey
U.S.A., Yugoslavia, Zanzibar.

OVER 900 TYPES IN STOCK
LIST ON APPLICATION

HALL ELECTRIC LTD
HALTRON HOUSE, 49-55 LISSON GROVE, HALTRO

LONDON N.W.1.
Tel.: Ambassador 1041 (5 lines) Cables: Hallectric, London
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OMNI-DIRECTIONAL 3 -Speaker System
WIS/CS SUPER 8,'CS SUPER S

Treble Units Facing Upwards Crossover Frequencies 800 and 5,000 c/s

The bass speaker is the W15/CS with a fundamental resonance below 30 C/S;
the middle speaker is the Super 8/CS; and the third speaker is the Super 5
with response well maintained to 16,000 C/S. The crossover unit is a
section type, with crossover frequencies of 800 and 5,000 C/S. A volume
Control is now fitted to the middle and top speakers which also face upwards
to avoid undue directional effects.
The Wharfedale W10/CS unit is also suitable for use as the middle speaker.
The horizontal cabinet can be supplied to suit a 10in. unit without extra
charge.

DEMONSTRATION-The following Radio Retailers are equipped to give
demonstrations of the Wharfedale Three -Speaker System :-
B -K Partners Ltd., 229, Regent St., London, W.I (entrance Hanover St). Tel: Regent 1051
City Sale & Exchange Ltd., 93/4, Fleet Street, London, E C.4. Tel: Central 9391
Classic Electrical Co. Ltd., 364, Lower Addiscombe Road, Croydon, Surrey.

Tel: Addiscombe 6061
Holley's Radio Stores, 28S, Camberwell Road, London, S.E.S Tel: Rodney 4988
Jewkes & Co.. 28/31, Broad Street, Birmingham, I. Tel: Midland 4829
C. Milsom & Son, North Gate, Bath. Tel: Bath 5675
Webb's Radio, 14, Soho Street, Oxford Street, London, W.I. Tel: Gerrard 2089
John W. Gray Ltd., 82, Westborough, Scarborough. Tel: Scarborough 707
R. Barker & Co. Ltd., 6, Albion Place, Leeds. Tel: Leeds 22086

WhdrieddIC
WIRELESS WORKS

BRADFORD ROAD  IDLE  BRADFORD  YORKS
Phone : Idle 123516 (2 lines). Grams : Wharfdel, Idle, Bradford.

PRICES (TAX FREE)

WI5 CS sand -filled Enclosure £47 0 0

Treble Assembly £16 10 0

HS/CR3 Crossover with V.C.'s £8 10 0

£72 0 0

2 Sand -filled Back Panels (40in. x 24in.) to
complete the enclosure, where a suitable
corner is not available, can be supplied at £12
per pair.

WE OFFER TO FOREIGN BUYERS ONLY

SCR -720-C
SEARCH RADAR SETS

ABSOLUTELY COMPLETE AND NEW

Each set is tested to highest
military specifications.

ENQUIRIES INVITED

We can supply practically every
kind of U.S.A. made Government
surplus electronic material, either
new and tested, or "as is." We

solicit your enquiries.

ALTHAM RADIO COMPANY,
JERSEY ST., MANCHESTER, 4, ENGLAND

PIN -POINT
PRECISION

The special service, sub-
miniature soldering instrument for
small assemblies. Pencil -thin for
complete control, pin -point
precision. Weight - oz. Voltage
ranges 6-6A, 12-13 and 24-27+.

Photograph by permission
of Marconi', Wireless
Telegraph Co. Ltd.

with the
pencil -thin

0 RYX
 Heats up in 30 seconds

"Pin -point" heatconcentration 
'Finger control"
Soldering  Ample
heat -capacity for
production lines
Interchangeable push -on
bits.

Sole Distributors ANTEX
3 TOWER HILL  LONDON E.C.3. Tel.: Royal 4439
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OIL 111.1.  P.M. STV11.15 rs.esposr. AMISASSID011.011 IADD/NOTON 1311,1

PREMIER RADIO Ora,
CO. ,RAD10). LTD. [St 40 YRS.

(Derot.W.W.) 207  EDGWARE ROAD  LONDON  W2

Terms of Business :-
Cash with order or
C.O.D. over 21. Please
add 1/- for Post Orders
under 10/-, 1/6 under
40/-, unless otherwise
stated.

BUILD A PROFESSIONAL LOOKING RADIO AT LESS THAN HALF TODAY'S PRICE
We can supply all the
parts to help you.
Drum (21 in. dia.) . 1/6
Driving head . 1/6
Double pointer 4d.
Spring 3d.
Nylon Cord (yard) 6d -
Dial Front Plate 2/6
Engraved Glass Dial
180-550 and 800-
2,200 m. With station names, new wavebands ..
T.R.F. Coils. 180-550, 800-2,200 metres, pair ....
Punched chassis, 3 -valve phis rectifier T.R.F
Cabinet, Bakelite, in Walnut or Ivory or Wooden
in Walnut Finish 17/6
Packing and Insurance 2/8
SEND 1(6 FOR EASY TO FOLLOW POINT-TO-POINT
DIAGRAMS AND CIRCUIT DIAGRAM which shows
how YOU can build the Receiver illustrated above.

5/61/6

319

THE COMPLETE KIT to construct a 3 -valve plus
rectifier T.R.F. Receiver for use on 200/250 v. A.C. mains
can be supplied at £511510. plus 2/6 packing and carriage.
Each Kit is complete in every detail, nothing has to be
made or improvised. Easy to follow, point-to-point
diagrams are supplied, making construction very simple.
The Dial is illuminated, and the Receiver housed in its
Cabinet, size 12in. x Sin. x 6in., presents an attractive
appearance. The valve line-up is 717A-HF. Pentode

VR116 - Detector.
ATP4 - Output, and
Metal Rectifier.
Waveband coverage
for the medium and long
bands. Choice of
3 Cabinets: Bakelite
in Walnut or Ivory, orWooden (Walnut
finish).

MANUFACTURER'S SURPLUS STOCK
5 -VALVE SUPERHET
RADIO RECEIVER
CHASSIS, built to
high standards ensur-
ing quality reception.
SPECIFIcATioN,-
VALVE LINE-UP:
787, 7B7, 7C6, 7C5,
7Y4, 3 WAVEBANDS
Long, medium and

short. CONTROLS:
wave change, volume tone control

o MoffGramPosition on Switch. Pick-up and Exten-
sion Speaker Sockets incorporated. For use on 200/
250 v. A.C. mains. DIMENSIONS: Length 14lin.,
height 111 in., width 65ln. Distance between controls.
left to right from edge of chassis: lin., £7 la
3in., Olin., Sin. Plus 5/. pkg./carr./ins.
The above Receivers less Speaker and OutputTran s -
former. A suitable 10In. Moving Coil Speaker and
Output Transformer can be supplied at 29/- extra.

LIMITED QUANTITY
I132A RECEIVER UNITS

COMPLETE WITH CIRCUIT

11 -valve Superhet
Receiver, covering
100 to 124 Mr/s.,
using four VR53,
two VR56 and
VR66, VR67, V854
and VR57 valves.
Fitted with Tuning
Meter, slow motion
drive, R.F. and L.F Gain. Control, etc. Circuit:
R.F. amp, frequency changer, oscillator and stab.,
3 -IF. amps., B.F.O. Det., first audio and Output.
Brand new, with circuit diagram.

Price 59/6 plus 716 carriage.
POWER PACK for above completely wired and
tested, will fit on Receiver chassis. Price 50/-. plus
2/6 pkg. and carr.

2 STAGE QUALITY AMPLIFIER
Complete with 10 in. Energised

LOUDSPEAKER

4 watts output. A.C.
110/230 mains.

26 . 19 . 6
plus 5/- carriage.

DECCA MODEL 33A
DUAL SPEED RECORD PLAYER

Includes crystal pick-up with sapphire stylus and a
light weight plastic spring
balanced arm. Heavy gauge

pressed steel case with
brown enamel finish in

good quality for
operation on A.C.
mains 200/250 v.
50 c.p.s. Supplied
complete with single
head (either stan-
dard or long play-
ing). A4,19.6
Extra Head can
be supplied for
19/6. Plus pkg.
and care. 5/..

EX-U.S.A. U.H.F. AERIAL
with untuned detector stage, consisting of V,R.92 valve,
etc. Brand new, in carton, 6/-.

MAINS NOISE ELIMINATOR KIT
Two specially designed chokes with three smoothing
condensers with circuit diagrams. Cute out all mains
noise. Can be assembled inside existing receiver, 5/6
complete.

1124 RECEIVER UNITS
Range 30 to 40 Mc/s.
Contains six new Valves
3-9D2, 1-8D2, 1-15D2
(frequency changer),
1-4D1, 24 ceramic trim-
mers, 6 ceramic valve -
holders, 6 valve screen-
ing cans, 30 resistors,
1-W/W Pot. Meter Mica
Tubular and Block Con-

densers, Ceramic coil former, 2 Westector WX6 and
1 Westector WX4, 5 -way 4 -bank switch with long spindle,
I.F. transformers, etc.
1 7 /6 plus 3/6 postage and packing.

IISS RECEIVER UNIT
SLIGHTLY SOILED,
In original cases
complete with 10
valves. Frequency
range 18.5 Mole
75 Kc/s. in 5 wave.
bands. 27/19/6.
Plus 10/6 packing
and carriage.

POWER SUPPLY
UNIT

for above, incorporating out-
put stage. Supplies an out-
put of 250 volts at 80 mA..
which is ample for the
R1155 with the output stage.
Jones plugs for connecting the Power Pack to the
Receiver are included. The 6V6 output stage com-
plete with Output Transformer and Olin. speaker is
built into the unit. Price c5/5/.. plus 5/- packing and
carriage.

We have a few Brand new RI 155 Receivers in
original cases, complete with 10 valves. Fre-
quency range 18.5 Mc/s.-75 Kc/s in 5 wave
bands. PRICE El 1/19/6. Plus 10/6 pkg. and carr.

As a special offer, power supply unit including
speaker together with RI 155 receiver.
PRICE £I6.19.6., Plus I5/- pkg. & corr.

RI355 RECEIVER AMPLIFIER
with 5 I.F. Stages for T.V. conversion. Contains 7 VMS's,
1-5134, 1-VU120, 1-EA50, 21/19/6. Plus pkg. and
carriage 10/,

RF 25 UNITS
Frequency covered 40-50 Me/s (6-7.5 metres), switched
tuning. 5 Pre-set positions complete with 3 VR65's.
17/6. Plus pkg. and cam 2/6.

RF 26 UNITS
The ideal short-wave converter for TN., variable tuning,
contains 2-EF54. 1-VR137, 37/6. plus pkg. and
cam 2/6.

Asa special offer we can supply the R1355 com-
plete with RF24 or RF25 at 59/6 or with RF26
at £4/17/0 plus cars.

R3I36 RADAR RECEIVER UNIT
Containing 19 valves, 6-VR65, 2-6J7G, 2-VR116.
3-6Q79, 1-VR54, 1-VR137, 2-VR136, 1-VR92,
1-57,3G, the Unit incorporates an R.F. strip followed
by an IF strip, 66/7/6, plus pkg. and carr. 10/,

CORRECT ASPECT WHITE
Rubber Mask -Round or Flat

bin. 8/6 gin. 9/6
12in 15im 27/6

T.V. PRE -AMPLIFIER
Amplifier Unit Type 208A using 2-VR91 valves suitable
for operation on London frequency. Brand we
new. Plus 1/6 pkg. and earn

ONLY A FEW LEFT -BUY NOW!
THE

`SOBELLI
4 -VALVE SUPERB ET

FAMOUS TABLE RECEIVER
M. & L. WAVEBANDS
Valve line-up : 12J7, 35L6'
1487, 35Z4.
Entirely transportable and
unusually sensitive owing to
special feed -back circuit em-
ployed. Housed in attractive
plastic cabinet.
Choice of 2 colours -Brown
and Cream.
Carrying handle incorporated in design. For use on
200/250 A.C./D.C. mains. £8 . 8 . 0Plus 5/- Pkg./carr./Ins.
Fully covered by Manufacturer's Guarantee
LIMITED QUANTITY ONLY AVAILABLE AT

GREATLY REDUCED PRICE
The FAMOUS 'ROBERTS' M.4.D.

All Dry Battery Portable
(Ex-R.A.F.)

Thiele a 4 -valve superhet
Receiver covering
medium and long wave-
bands. Built -In Aerial.
Housed in a superbly
finished rexine covered
case. Brand new in
manufacturers' original

carton 210.10.0
plus 7/6 pkg./carr./ins.
(Complete with Battery

17/8 extra).

A WORLD-FAMOUS Manufacturer's
Surplus of RADIO RECEIVER CHASSIS
7 -valve RECEIVER
Built to exacting specifics
tions and incorporating
features ensuring superla-
tive tonal qualities and
world-wide reception.Speci-
fication : 8 watts push-pull
output using 2 Mazda
Pen. 45 valves. Ample
negative feedback is ap-
plied over all the audio -
amplifier. Amplifier Mazda
Type HL41DD gives signal
Detection A.V.C. and Phase Splitting. Two stages of
I.F. amplification 465 Ke/s., using Mazda VP41.
FOUR WAVEBANDS -14 M.-$4 M., 24 M.-55 M., 190 M.-
600 M., 900 M.-2,000 M.
DIRECT AND VERNIER TUNING. Gram. position on
Switch. Provision for external Loudspeaker. For use
on 200/250 A.C. Mains. £13/10/-. plus 21/- pkg. and carr.

Famous Manufacturer's Surplus of

ANTI - INTERFERENCE AERIALS
offered at a fraction of original cost

The aerial is designed for reception of long, medium
and short waves, with any ordinary or communications
receiver, having an input impedance greater than 1,000
ohms long/medium waves and 150 ohms short waves.
The installation discriminates against locally generated
electrical interference, especially on the short wave
bands. The equipment enables the installation of an
8.3 Me/s flatly -tuned dipole which operates as a " T "
aerial on medium and long waves. The aerial and re-
ceiver transformers are intended to be interconnected
with a 70 ohms co -axial cable.

COMPONENT PARTS
Aluminium Aerial Transformer Assembly. Comprising
one each: Aluminium transformer, Transformer clip.
Rubber sucker, Om x lin. brass screw. 4AB x lin.
brass bolt, 4BA nut.
Receiver Transformer. Complete with Insulators, clips
etc.; Porcelain Insulators 2 each, 50ft. Insulated Aerial
Wire, 60ft. Screened Co -Axial Down Lead.
Installation Instruction leaflet included.
LESS CO -AXIAL CABLE & AERIAL WIRE. 15:-. plus
1/6 pkg. and carr.
COMPLETE 35/. plus 1/6 pkg. and cart

ROTARY CONVERTER POWER SUPPLY UNIT
12 v. D.C. Input, 230 v. 30 mA. Output. Completely
smoothed. Complete with case, 19/6. Plus pkg. and carr.
6/,
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PREMIER RADIO COMPANY
MAY BE BUILT FOR

£31.19-7
including all valves.
(plus cost of CRT)

THE COMPLETE TELEVISOR IS SAFE TO HANDLE, BEING
COMPLETELY ISOLATED FROM THE MAINS BY A
DOUBLE WOUND MAINS TRANSFORMER. ALL. PRESET
CONTROLS CAN BE ADJUSTED FROM THE FRONT,
MAKING SETTING UP VERY SIMPLE.

The NEW
PREMIER TELEVISOR
Three years ago we gave you the 6in., 9in. and 12in. Televisors which
achieved tremendous popularity. Now after a considerable period of
research our Technical Staff have designed a very worthy successor to

these original Models.

Brief Technical Details are as follows:
20 valves (plus tube) Superhet Receiver, tunable from 40-68 Mcrs
without coil or core changing. Wide Angle scanning Flyback EHT
giving 14 kV, Duomag Focaliser permanent magnet focussing with
simple picture centring adjustments, suitable for any 17in. or I4in.
wide angle Tube, may also be used with a l2in. Tube with very minor
modifications.

VISION CIRCUIT. Common RF Amplifier, single valve frequency
changer, two IF stages, Video Detector and Noise Limiter followed by
special type of Video Output Valve. ALL COILS PRE -TUNED
ASSURING ACCURATE ALIGNMENT AND EXCELLENT BAND-
WIDTH.

SOUND CIRCUIT. Coupling from anode of frequency changer,
two IF stages, Double Diode Triode detector and first LF Amplifier,
Diode Noise Limiter and Beam type Output Valve, feeding a 10in.
Speaker. ALL COILS PRE -TUNED.

TIME BASES. 2 valve sync. Separator, giving very firm lock and
excellent interlace.

LINE TIME BASE. Blocking Oscillator using a pentode driving a
high efficiency output stage comprising Ferroxcube Cored Output
Transformer with Booster Diode.

FRAME TIME BASE. Blocking Oscillator driving a Beam Output
Valve coupled through a Transformer to the high efficiency FERROX-
CUBE Cored Scanning Coils.

POWER PACK. Double wound Mains Transformer supplying all
L.T. and H.T. using two full -wave Rectifiers.

The Televisor may be constructed in 5 easy stages : (I) Vision, (2) Time Base, (3) Sound, (4) Power Pack, (5) Final
Assembly. Each stage is fully covered in the Instruction Book, which includes layout, circuit diagrams and point-to-
point wiring instructions.

PRICE £13 ' 10 0
plus 21 - packing & carriage.

The Instruction Book also includes full details for converting
existing Premier Magnetic Televisors for use with modern
wide angle tubes. All components are individually priced.

Instruction book 3 6, Post Free.

PREMIER TELEVISOR

CONSOLE CABINETS
For 14" and 17" Televisors

A handsome Walnut Cabinet that will be a fitting housing for a first-class
Televisor.
Primarily designed for our own Televisor, they are quite suitable for most
designs published in the various Radio Periodicals. Folding doors are
fitted to cover the Cathode Ray Tube when not in use. A flap is provided
which gives access to any preset controls on the front edge of the Chassis.
A baffle board suitable for a 10in. Loudspeaker and all the necessary Tube
and Chassis bearers are included. The overall dimensions of both
Cabinets are the same : Height 3811 n. Width I9in. Depth Top I9in.
Depth Bottom 21in.

TUBE ESCUTCHEONS

I7in. White Moulded 211- (packing and postage 1/6)
I7in. Bronze Moulded, Complete

with Protective Glass 48/. (packing and postage 2/6)
I4in. Black Moulded 7/6 (pocking and postage 11-)
Dark Screen Filter suitable for I4in. or I7in. Tubes 19/6

(plus 1/6 docking and postage).
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PREMIER RADIO COMPANY
WHY PAY MORE?

WILLIAMSON AMPLIFIER KIT 15gns.
plus 7/6 post, pkg. & ins.
This kit Is absolutely complete and all components are
guaranteed exactly to author's specification.

WILLIAMSON OUTPUT TRANSFORMER
(author's spec.), 3.6 ohms. sec. 54.4.0

MAINS TRANSFORMER SP425A (with
additional 6.3 v 3 a. and capable of supply-
ing an extra 50 mA. for Pre -amp. or Feeder

53.7.6Unit)

PREMIER MAINS TRANSFORMERS
All primaries are tapped for 200-230-250 v. mains 40-100
cycles. All primaries are screened. All LTs are centre
tapped.
8P17511, 175-0-175, 50 mA., 4 v. ® 1 a., 4 v.

2-3 a. 25/-
5P1150A, 250-0-250, 100 mA., 5 v. ® 2-3 a. 6.3 v

® 2-3 a 29/-
5P351, 350-0-350, 150 mA., 4 v. @ 1-2 a. 4 v. (41

2-3 a. 4 v. ®3-B a. 36/-
8P355, 350-0-350, 150 mA., 5 v. 2-3 a. 6.3 v. 2-3 a

6.3 v. 2-3 a. 361-
5P575A, 375-0-375, 350 mA., 6.3 v. ® 2-3 a

6.3 v. ® 3-5 a. 5 v. ®2-3 a. 55/-
5P501, 500-0-500, 150 mA., 4 v. (4) 2-3 a. 4 v. ®

2-3 a. 4 v. ®2-2 a. 4 v. 3-5 a. 47/-
5P501A, 500-0-500, 150 mA., 5 v. ® 2-3 a. 6.3 v.

2-3 a. 6.3 v. (41 2-3 a. 50/-
SP42.5A. 425-0-425, 200 mA., 6.3 v. ® 2-3 a. 6.3 v

® 3-5 a. 5 v. ® 2-5a 67/6
250-0-250, 80 inA., 6.3 v. ® 4 a. 5 v. ® 2 a. 19/6
350-0-350, 80 mA 6.3 v. ® 4 a. 5 v. ® 2 a. 19/6
200-230-250, output 3 v..30 v. (9) 2 a. 17/6

SELECTOR SWITCHES
For many uses, in-
cluding station selec-
tion on a Pre -tuned
Radio Receiver.

18 was. 53 Position.
24 v. motor driven.

me. 69/6
Plus 2/6 Pkg. & Carr.

PREMIER VARIABLE IMPEDANCE
" MATCHMAKER " M.O.IS OUTPUT

TRANSFORMER
Designed to meet the demand for an efficient variable
ratio Output Transformer. 11 ratios from 13: 1 to 80: 1
all centre tapped and can be used to match any output
valves either single- or push-pull. Class " A " -- AB1 "
-- AB2 " or " B " to any low impedance speech coil or
combination thereof. Primary Inductance 60 henries
15 watts audio 100 mA, Price 45/-.

WEYMOUTH MINIATURE I.F.
TRANSFORMERS

465 %c/a., Iron cored, permeability timed. 10/6 Pair.

WEYMOUTH MINIATURE COIL PACK
Covering Med./Long/Short wave bands. Iron cored coils,
gram position on switch. Dime., Height, 11in. Length,
31m. Width 21in. Spindle length -Lin. Price 19/6.

MINIATURE TUNING CONDENSERS
2 gang .0005 mid- with trimmers 6/9

CHARGER TRANSFORMERS
Input 230 v. A.C. Output 12 v. at 1 amp. Completely
shrouded. Price 9/11

BATTERY CHARGERS
200-250 v. A.C. Will charge 2 v., 6 v. and 12 v. Car
Battery at 1 amp. Housed In strong metal casing.
Finished in Green hammered enamel. Size : 61n.
long, 31w. wide, 31m- high.
Guaranteed 12 mthia The
above unit le manufactured
by PREMIER and does not
contain ex -Govt. com-

2/6 post and pkg. 40

com-
ponents. Plus .29/6

BATTERY CHARGER KITS
All Incorporate metal rectifiers. Transformers are suitable
for 200/250 v. A.C. cycle mains.
Cat. No.
2002 Charges 6 volt accumulator at 1 amp.

Resistance, supplied to charge 2 v
accumulator 21/-

2004 Charges 2, 6 and 12v. accumulators at 1 amp. 24/6

7 -VALVE SUPERHET
CHASSIS

All control mountings cut
out, fitted with completely
assembled full vision drive
scale, long, medium
and short waveband '

and band spread.
Heavy flywheel tun-
ing, 19/6. plus 3/6
pkg. and care

H.T. ELIMINATOR AND
TRICKLE CHARGER KIT

All parts to construct an eliminator to give an output
of 120 volts at. 20 mA., and 2 volts to charge an accumu-
lator. Uses metal rectifier, 37/6.

C.R. TUBES
VCRSI2
gin. Blue picture, Heater volts 4
Anode 4 Kv. In manufacturer's
original carton.
E3119/6. Pius IV- pkg.. cart., use.
VCRS I7C
61in. picture. This tube is a ALL BRAND
replacement for the VCR97 and NEW
Price 35/. VCR517. Guaranteed full size picture.

Plus 2/8 pkg. care ins.

AUTO TRANSFORMERS 59 WATTS
Input/Output 0-110-210-220-230-2411-250
volts. Pius 1/- P. & P. 7/6

5 -VALVE SUPERHET RADIO
CHASSIS

,-,,....._......

.,,, - ..., ....,
. .

-I,

Drilled and cut out for all necessary control mount-
ings and Mains Transformer, fitted with 5 Amphenol
Octal Valveholders, Aerial, Earth and Gramophone
Sockets. 500 pf Tuning Gang Condenser, full vision
drive Tuning Assembly consisting of unbreakable
Perspex 3 -coloured scale for long, medium and short
wavebands. Calibrated in metres, kilocycles and
station names, price 39/8.

SPECIAL OFFER
THE FAMOUS "CHANCERY" HIGH
FIDELITY MICROCELL PICK -UP --
TYPE GPX for Standard and Long Playing

The Chancery
Light Weight
GP.% Pick-upIt which has a
sapphire stylus

which le precision ground and semi -permanent.
With two cartridges 1 L.P. and 1 Standard.
Price 52/6. Additional L.P. or Standard Cartridge.,
can be supplied from dock al 19/8 teen.

QUALITY CRYSTAL PICK-UP
* ROTHERMELL TYPE U48 26/ -

plus 1/6 Pkg. and Carr.

PORTABLE GRAMOPHONE UNIT
Beady to plug into Radio or Amplifier. Fitted
with B.S.R. 2 -speed motor 335 and 78 r.p.m. and

Chancery high fidelity microcel I
' pick-up type G.P.X. with L.P.* and Standard Cartridge. Assem-
',- bled in lamina covered cabinet.
"-- Height 51'; Length 155"; Depth

--.
131'. Price 57.7.0

......-.. plus 5/- Pkg. A Carr.

-.....

, ,,,4_,,7. Cabinets can be ob-

t ' ''--', -
4%4\ '

tainedseparately at 29/6
pl. 2/6 Pkg. A Carr.
Carrying handle and

1\ ''' \ \ \ \. \
clips are supplied free.

THE COLLARO RC3/52I 3 -SPEED
AUTOMATIC RECORD CHANGER

Magnetic Studio head
transformer included.
Motor suitable for 100/
12.5v. or 200/250v. Play
either r ur 10' or, 7"
and 12' not mixed.

Pries

f9. 19.6
Plus 5/- Pkg. and Can'.

GARRARD Rim Drive 78 r.p.m., complete tg gg
with magnetic pick-up and turntable .... 'wok,
COLLARO 3 -speed single -gram. unit, com-
plete with head for L.P. and Standard £6.19.6
recordings

Packing and carriage on each of the abon unit 2/8.

"MASTERADIO"
VIBRATOR PACK

6 v. input; 150 v. 60 mA. output; com-
plete with valve rectifier and lead,
39/6. Plus 5/- pkg., care

ACCUMULATORS
Lead Acid Celluloid Non -Spill, 2 v., 7 amps 816
2 volt 10 amp (by famous maker) 4/11

Type K3/25
K3/40
K3/45
K3/50
K3/160

Type EMI AM
RM3
RM4

6 v. 1 amp.
12 v. 1 amp.
12 v. 2 amp.
12 v. 4 amp.

RECTIFIERS
E.H.T. Pencil Type S.T.C.
650 v. 1 mA. 4/7
3.2 kV. 1 mA 6/-
3.6 kV. 1 mA. 8/2

4 kV. 1 mA, 8/8
12 kV. 1 mA 21/6

H.T. Type B.T.C.
125 v. 80 mA. 4/-
125 v. 100 mA. 4/6
125 v. 125 mA. 5/6
250 v, 250 mA. 18;-
L.T. Type Full Wave

4,-
8'-

1019
15'-

A.C.R.I. C.R. TUBES
Qin. screen, 4 volt Heater. This Electrostatic Tube
is recommended as eminently suitable for Television.
15/- plus 2/6 Pkg., carr. and ins. Data sheets supplied.

SUPER QUALITY TELEVISION
MAGNIFYING LENS

Sin. lens suitable for
6In. lens
101n. lens
12in. lens

186
25 -

£2 10 -
£3 10 -

ALUMINIUM CHASSIS 18 s.w.g.
Substantially made from Bright Aluminium, with lour sides
7 x 51 x 2in. .- 4/-
70310210. .. 3/9
91 x 49 x 2in... 4/3
10 x 8 x 2Sin... 5/6
12 x9 x 21in... 7/- -
14 x 9 x 21in.. 7/8
10 x 9 x 3in. .. 7/-
12 x 10 x 3in... 7/9
14 x 10 x 3in... 7(11
16 x10 x310... ,8/3
16x 8 x 29in... 8/ -

ALUMINIUM PANELS 18 s.w.g.
7 x 6in. . 1/-

91 x gin. 1/8 91 x 4in./ 1/5
10 x Ilin. 2/2 10 x 7in./ 1/11
12 x gin. 2/8 1207in. 2/5
14 xlfin. 3/2 14 x 71n. 2/11
16 x Sin. 3/8 16 x 7in./ 3/5
20 x 9in. 4/8 20 0 71n. 4/5
22 x ilin. 5/2 21 x Tin. 4/11

LOUDSPEAKERS
ELAC-21in. dia., Moving Coil, 15 ohms imp. 15/-
PLESSEY-3in. dia., Moving Coil, 3 ohms Imp. 12/
ELAC-351n. dia., Moving Coil, 3 ohms imp. 15/.
ELAC-Sin. dia., Moving Coil, 3 chins imp... 14/6
MAC -bin. dia., Moving Coil. 3 ohms imp. 17/6
PLESSEY-bin. dia., Mains Energised. 3 ohms

imp. (600 ohms held), with Pentode
Transformer 22/6

PLESSEY-Pin. dia. Mains Energised, 3 Mune
Imp. (600 ohms field) 19/8

PLESSEY-10in. dia. Moving Coil, 3 ohr
Imp, 23/6

G00DMANS-12in. dia., Moving Coil, 15 ohms 28/8
Plus 5/. packing and carriage.

VITAVOX-E12/20 12in. dia., Moving Coll,
15 ohms Min 211/11

Plus 5/. packing and carriage.

SPECIAL OFFER
A 12in. TRUVOX P.M. SPEAKER
(2-3 ohm Voice Coil) For only
These are brand new in Maker's Cartons A9/6

Plus 2/6 PO. and Carr.

METERS
Large stocks available, a le w of which are enumerated
below :-

Full Seale Seale External
Deflection Length Dimensions

in. in.
11 21 round  R.N. Thermo .. '7/6
11 29 x 21 R.F. Thermo .. 7/6

4A..,. 11 21025 R.F. Thermo .. 7/6
11 21 round M/C 8/6
15 0 mind-., SVC 8/6

1.5 mA .. 11 21 round 1216
a mA .. 2 fit round 7'6
6 mA .. 2 31 round 1619

50 mA .. 11 21 x 21 MSC 7/6
SOY.... 2 21 x 21 NI it: 816
40V.... 19 21 x 2t M'C 816
1 mA .. 2 31 round M/C 25/ -

Movement

MOVING COIL METER
A super quality Moving Coll Meter icicle moven.ent mA
Scale dimensions 291n. Overall dimensions 21in. dia.
Ilan. deep. Bakelite Case projecting type. At present
scaled 1 amp. R.F. By removing therm° couple, reversing
scale and recalibrating the meter, a high grade test lust ni-
ment with any range above the Frisk P.S.D. may be
built up. Price 4'9

Germanism Crystal Diodes. G.E.C. wire ended. 2/6
NI- dos.

0
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The
"PREMIER"
Recorder

This Recording Otdfit has been designed for use 'rich
M.C.-2-111 " SCO TUFT BOY Magnetic Tape. With this

0w
and improved high -quality tape & frequency of 50 c.p.s.

0,000 c.o.s. at tape speed of 74 in.isec. can be readily
achieved. Additional reels of 1,20011.. o be supplied at 35 -

PREMIER RADIO COMPANY
The PREMIER De Luxe ;$(-.):.:a12AL31 PRICE

MAGNETIC TAPE RECORDING KIT

INSTRUCTIONAL BOOKLET ... 2/6
This is credited if a complete kit of the Tape

Recorder is ordered.

As is nsual in all PREMIER KITS
'very single Bent down to the last nut and
boll is supplied. The Chassis is punched
and layota diagrams and theoretical
circuits are included.
When completed the PREMIER
PORTABLE TAPE RECORDER
compares MORE titan favourably will
any other make al double the price.

* Including ALL parts, Valves, Portable Cabinet, 8 in. Loudspeaker, Tape -
Table, Reel of ' Scotch Boy' Tape and Rewind Spool, and Microphone.

THE 7 -VALVE AMPLIFIER IS SPECIALLY DESIGNED FOR HIGH QUALITY REPRODUCTION
Brief Specification: VALVE LINE-UP : EP37A First Stage, 6SL7 Second Stage and Tone Control; 6V6 Output 6X5
Rectifier; VT6111 Bias and Erse Oscillator; 7193 Record Level Amplifier; 6U5 Magic Eye Record Level Indicator.
OUTPUT 4 Watts. FREQUENCY RANGE 50c.p.s. to 9,000 c.p.s. CONTROLS : Volume ; Record/
Playback Switch; Treble Boost; Be. Boost-on/off.
A VISUAL MAGIC EYE Record Level Indicator is incorporated. The unit is housed in a superbly finished rexine covered.
portable cabinet which incorporates a compartment for the Microphone when not in use. Weight complete 351b.
Dimensions: 2in. long, 124in. deep, Olin. high.
The RECORDER incorporates an entirely NEW VERSION of the famous LANE TAPE TABLE.
Brief Specification Made to high standards and incorporating features ensuring low level of " Wow" and "Flutter"
throughout the full length of tape.
FAST REWIND. Provision for fast rewind and forward run is less than I min. in either direction. WIND AND
REWIND WITHOUT UNLACING OF TAPE. INSTANTANEOUS BRAKING. THREE MOTORS obviating
friction drive.
HIGH FIDELITY RECORD PLAYBACK (1 HOUR APPROX. PLAYING). The Table is fitted with high fidelity
record playback head of new design wound to high impedance and a separate A.C. Erase Head. The Heads are half-
track size allowing approx. 1 hr. playing from standard 1,200ft. Reel of Tape.
TAPE SPEED 'Ilia. sec. For use on A.C. 200/250, 50 cycles mains only.
MICROPHONE : Crystal-specially designed for Premier by famous manufacturer.

SEPARATE UNITS CAN BE SUPPLIED AS
AMPLIFIER KIT I including 8in. Speaker)... Ell 0

AMPLIFIER [already built, wired and tested) L14 15
LANE TAPE TABLE & REWIND SPOOLEI 6 10
PORTABLE CABINET (rexine covered) E4 19
MICROPHONE E2 19
REEL OF NEW M.C.-2-111 "SCOTCH BOY'

(1,200ft.) El IS

LISTED BELOW
0 plus 5 pkg. carr.
0 plus 7 6 pkg., carr.

0 plus 7 6 pkg./corr.
6 plus 5 pkg./carr.
6 plus 1,1- pkg./carr.
' TAPE
0 plus I/- pkg./carr.

CRYSTAL MICROPHONE
An entirely insulated crystal microphone which can he
safely used on A.C./D.C. amplifiers. High impedance.
No background noise, really natural tone. The ideal
Mike for tape, wire and sound projectors. Price 22/8

MICROPHONE STAND BASE
Heavy Moulded Black Base fitted
with Standard thread adaptor.
Dimensions 7f in . across, 2in. deep.
Weight 141b. Post paid 3/11.

SPECIAL OFFER
CRYSTAL HAND MICROPHONE

High impedance. Excellent fre-
quency response, light weight. Gives
very high quality results when used
with tape recorder, amplifies for
any type of P.A. equipment.
Complete with screen lead and plug
Plus 1/6 Pkg. & Carr. Price 29/8.

To those unable to build this

PORTABLE TAPE RECORDER we
can supply it completely wired,
tested and ready to plug in at 39GNS

Plus I gn. pkg./carr.

MICROPHONES
LUSTRAPHONE : Moving Coil ; High
Impedance. Stand Type : 0715:6-Hand Mike
L6/6'0.
RONETTE-Crystal Mike ; Incorp. the Filter
Cell Insert ; High hoped. Ball Type : E3/19/6.
CRYSTAL MICROPHONE - Rothermel
2AD56. Especially recommended. al I 9 6.
Table stands for all the above 10/6 and 17 6.

Quartz Crystals of any shape and size cut and
ground precisely to specification and coated, if
required, with Gold, Silver, Aluminium or

Rhodium, etc.

BROOKES CRYSTALS LTD.
Suppliers to Ministry of Supply, Home Office, B.B.C., etc.

EARLSWOODSTREET,GREENWICH, LONDON, S.E.I0
Phone : Greenwich 1828

Grams: Xtals Green, London. Cables: Xtals, London.

Television Radio Record
CABINETS MADE TO ORDER

ANY SIZE OR FINISH

CALL OR SEND DRAWINGS FOR QUOTATION

B. KOSKIE (DEPT. E.)

72.76 Leather Lane, Holborn, E.C.1
Phone: CHAncery 6791/2

MINIATURE MA4NETIC
LIGHTWEICHT EARPHONES

The AMPLIVOX E.4, E.5 and E.6
provide a range of highly sensitive
lightweight miniature receivers. Ideal
for many applications, the inserts have
been incorporated in lightweight
headsets, stethoscope devices and
small microphones.
The E.6 is the smallest of the range,
the diameter is 0.835", depth 0.332'
and weight &oz. D.C. resistance E.4 &
E.5 2-2,000 E.6 I-600 12.

AM PLIVOXLID.
2 Bentinck Street, London, W.I.
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AXIOM 150 MK. II
BRIEF SPECIFICATION

Frequency Coverage 30/15,000 c, 's k

Fundamental Resonance 35 cis
Max. Power Capacity 15 watts peak A.G.
Flux Density 14,000 gauss
Finish

Price E10 . 5 . 6 (Tax free)
Grey Rivelling Enamel

Dimensional drawings of
a specially designed Corner
Reflex Cabinet measuring
approximately 46" x 29" It 19", and
illustrated literature covering the full range of
Goodmans Loudspeakers will be sent on request.

Sound
Appreciation
from the U.S.A.
Goodmans High Fidelity and good quality Com-
mercial loudspeakers give pleasure to discriminat-
ing listeners everywhere. From the U.S.A. comes
the appreciation of high quality sound reproduction,
typical of hundreds in its enthusiasm.

' 64k1'414i*A4' ---4 '''

10 '
,.,..:. a,V, .

..:t"'0,91.,..4:.\,,..lik.A*.,- New77'.. Jete813.95135

tier ....., t ttolk  tiov eia

''''. 2.0.,

,..lorrrst.
,,-,,, Illlea5ftepet.,::.

Deav S .c: '1. 100-'3,1t,
tteleVX g t0-1'est

nIorsr Ze : ::e Vat Itl.:71tel Nre 1 Nkhers. c oohs nett

Perl,j°*-1`.,,°t'otYlet 69 loll 's '°:1-.acetc5'611`k 1.

lr,:,j'lllet at'
pis

,HriaotrItj',2,, 70lee.,.7%l-af-*:c
,ervo,e/tvm .te ,-,Jet 507stor at't.fotZ

,11).e ..pIr to pa -o. ye

twaslt ve, tr'' ,)af,.. .1' t,otI '6t',.t`.le a
,or oavi.ce., D .oc, 131es co1:1 ttoc
s9ea ,041De aaef lloat s15 4 ,WettOSW:t3,",
l'Ioa,Y'tetY,!,t11 N'I.I' w l'a.k.:,s.V%;,f.,Ct '.1 '''' ' ' '

tr. bti1/1
A`, '

'VQ:
 l',V

...,..,

it.

*
0

;_..  ,A.,.1,

,,,i,,c,,,

wt 

Il

GOODMANS INDUSTRIES LIMITED

This is but one of the numerous unsolicited
testimonials which are continually reaching us,

the originals of which are available for inspection.

AXIOM WORKS, WEMBLEY, MIDDLESEX Telephone : WEMbley 1200 Cables : Goodaxiom, Wembley, England
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Manufactured in accordance
with Patent No. 627815

HELICAL MEMBRANE
COAXIAL CABLES

The Helical Membrane cable was developed primarily for radio -frequency
applications to provide a highly efficient construction which would not
have the same frequency limitations as disc -spaced cables. The insulation
is comprised of a thin Telcothene* tape spirally wound edge -on around the
inner conductor. A practical method of achieving this basic form of the
insulation was sought unsuccessfully for many years until Telcon succeeded
in overcoming the difficulties involved. In the practical form which has
been realised, the effective permittivity is as low as that of any commercial
form of disc -spaced cable whilst tests indicate that an extremely high
degree of uniformity has been achieved. In combination with an aluminium
sheath as an outer conductor and a watertight covering, it has electrical
characteristics closely approaching the optimum and yet is mechanically
robust and reliable.

Please ask for publication HM/2
*Telcothene (Regd.) is polythene processed by Telcon to provide specific characteristics.

TELCON cables
%I-1 THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD

M Works : Telcon Works, Greenwich, S.E.IO. Tel : GREenwich 329!
Branch Office : 43 Fountain Street, Manchester 2. Tel : Central 0758

Harvey Electronics
Limited

announce their new

BULK
ERASER
for 4." Magnetic Tape. Ideal for quick
cleaning of all i" standard tape enabling each
recording to commence with an absolutely clean tape.
Send for pamphlet and full details from: PRICE L6. ISs.

HARVEY ELECTRONICS LTD.,
273, FARNBOROUGH ROAD, FARNBOROUGH, HANTS.

Tel.: Farnborough 1120
LONDON Office : 59, Union Street, S.E.I. Tel.: HOP 4567

Trade
enquiries
invited

TELEVISION
for " Fringe " and " Long distance " viewers is vastly improved
with the SPENCER -WEST type AC/3 Pre -Amplifier. The speci-
fication includes a first stage neutralised triode cathode coupled
to a grounded grid triode. The optimum arrangement for best
" noise factor." Self-contained power supply unit complete with
correctly adjusted interference filter. Price complete, 10 gns.
from your dealer or direct. Leaflets, etc., on request.

RECEIVER CONVERSION TO NEW CHANNELS
The type AC/4 Converter units for perfect simple conversion.
Price complete with 5 valves and self-contained power unit, etc.
IS gns. Available for Brighton booster on London receivers
(type AC/4KL) and all other conversions. Leaflets on request.

SPENCER -WEST
QUAY WORKS, GT. YARMOUTH

Phone : Gt. Yarmouth 3009

TYPE APPROVED VITREOUS WIRE WOUND RESISTORS - QUICK DELIVERY
LOW PRICE

WILLOW PLACE, CAMBRIDGE, ENGLAND
Telephone : CAMBRIDGE 2494 (2 lines) Telegraphic Address : " LABGEAR, CAMBRIDGE "
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gttiltie HIGH-FIDELITY

EffiX IOr EQUIPMENT
AG2PIL and COMPONENTS

TAPE RECO-FIRS ETC

COMPLETE INSTRUMENTS
PRICE DEPOSIT

s. d
580/1 Ferrograph Model 2a (as available) 79 10 0 27 0 0
580/2 G.B. Standard 99 10 0 33 5 0
580/A Vortexion with Wearite Deck 84 0 0 28 0 0
581/2 Grundig 2 -speed 84 0 0 28 0 0
581/8 R.M.C. with new Lane Tape Desk 47 10 0 16 0 0

TAPE DESKS
585 Lane Mark IV 17 10 6 0
586 Truvos, Mark Dr. 23 2 8 0
587/1 Wearite, Type 2A 35 0 12 0
587/2 Wearite, Type 2B 40 0 14 0
588/1 Bradmatic, Type 5 and 5R.P 41 0 14 0
588/2 Bradmatic, Type 5c 45 10 15 1 0
588/3 Bradmatic, Type 5/6RP 42 0 14 0
588/4 Bradmatic, Type 5CL 47 10 16 1 0
588/5 Bradmatic. Type 5D 50 0 17 0

"Equipped for half -tape recording.

MICROPHONES
573 Redo VMC (Moving -coil) 6 0
554 Realo R.V. Ribbon 9 0
557 Grampian Moving -coil 5 17
560 Cosmocord Mic/30 Desk Model Crystal 2 10
561 Cosmocord Mic/22.1 Acos Crystal 4 4
563 Cosmocord Mic/16-2 Aces Crystal 12 12
565 Lustraphone C.H.51 Hand Model, Moving -coil 5 15
566 Lustraphone L.X.55 Crystal Model 2 10

Stands of all types available.

T.R. AMPLIFIERS
592/1 Lane Amplifier Kit, K-A.-1/R.P 13 10 0 4 10 0
592/2 Lane Amplifier Assembled 15 10 0 5 5 0
593/1 Elpico Junior Amplifier 16 16 0 6 0 0
593/2 Elpico Senior Amplifier 24 0 0 8 0 0
594 Bradmatic C.I. with Push/Pull 0/P 62 0 0 21 0 0
593 C.J.R.C.P./1 with P/P 0/P 24 12 0 8 5 0
595/1 C.J.R. Professional Type P.A.I. 94 0 0 32 0 0

MOTORS
2q0 Collaro Clock and Anti -clockwise 1 18 6
521 BAR. Model 0.8.2 1 5 0
522 B.S.R Model 0.R.1 1 12 0
523 B.B.R. Model F.P.10 1 18 0

T.R. TAPES
569 Emitape 1160/6, 600ft 1 1 0
570 Emitape 1160/12, 1,200ft. 1 15 0
570 Emitape 1165/12, 1,200ft. 1 15 0
572 G.E.C. Plastic, 1,200ft. 1 10 0
573 Gevaert, 1,200ft. 2 0 0
574 Agfa 1,200ft. 1 17 6
578 Magnetophon, 1,200ft. 2 0 0
576 Ferrotape (Wearite), 1,200ft. 2 5 0
577 Ferrotape (Wearite), 1,7601k.. 851.. 3 3 0

4nd our vast and varied range of apparatus and
equipment, possibly the largest in the country, is

backed by the famous Classic pre -sales test scheme,
whereby every piece of apparatus is thoroughly tested
before despatch and guaranteed by our own highly
skilled technicians, thus enabling us to give a firm
guarantee.

e outright purchase of equipment can be a
heavy item, but that is no reason why you should
not straight away have the best of gear available
by Classic H.P. Here are a few examples showing
deposits in relation to the full cash purchase price.

PRICE

MOTORS AND PICK-UPS
£ s.

CONNOISSEUR
d.

DEPOSIT

£ a. d.

400 3 -speed motor 21 17 3 7 10 0
400/1 3 -speed motor with pick-up and one head 27 18 6 9 5 0

GARRARD
401 Autochanger RC 80 less pick-up heads 15 1 6 5 0 0
401/1H Autochanger RC.75A with 2 Dacca XMS heads 18 17 8 6 5 0

COLLAR()
902 Autochanger Model 3RC.531, 3 -speed less pick-

up head 12 3 1 4 5 0
402/6 A.C. Motor 5/534, 3 -speed 6 5 4 2 5 0

DECCA
403 GU.4C 3 -speed motor with crystal turnover

pick-up 9 10 0 3 5 0
403/3 Deem transcription motor, 3 -speed. Dacca XMS

pick-up and 2 heads 23 18 2 8 0 0
HAIL

905 M.U.10 3 -speed motor 3 18 7 1 5 0
405/2 GU.4 3 -speed motor with turnover crystal pick-

up 9 9 0 3 5 0
PLESSEY

406 Plessey 3 -speed Autochanger unit, with pick-up.
Special price, limited number 10 10 0 3 10 0
LILL

407 E.M.I., 3 -speed, type 2125 17 2 6 5 15 0

AMPLIFIERS, TONE -CONTROLS ETC.
100 Leak, T.12 Standard 28 7 0 9 10 0
101 Quad, with control unit 35 0 0 11 15 0
103 Goodsell M.A.15 19 10 0 8 10 0
104 Rogers Baby de Luxe 14 0 0 4 15 0
150 Leak " Van -alone " 12 12 0 4 5 0
151 Goodsell Type U/TC 8 15 0 3 0 0
151/1 Goodsell Type F/U/TC 14 14 0 5 0 0
151/2 Goodsell Type P/FA 18 0 0 6 0 0
152 Rogers Junior de Luxe, Mk. II 9 0 0 3 0 0
153 Lowther Master Control Unit 20 0 0 6 15 0

LOUDSPEAKERS
WHARFEDALE

601/2 W.12 9 5 0 3 5 0
601/3 W.12/C8 9 15 0 3 5 0
601/4 Super 12in./C,13/AL 16 0 0 5 10 0

GOODMANS
603/1 Axiom 150/2 10 5 9 3 10 0
603/2 Audiom 80 15in. 22 10 0 7 10 0
603 Audlom 60 8 12 6 3 0 0

TANNOY
606 Tannoy 12in. Dual Concentric, with built-in

crossover network 27 10 0 9 5 0
LOWTHER VOIOT

607 Lowther Voigt PM/2 Drive unit 35 0 0 12 0 0
VOICIT

608 Voigt P.M. Pressure Unit 42 0 0 14 0 0

The items shown here represent but a small proportion of our regular
stock, which includes radio -feeder units, complete radio units etc.

agers meat) lima co AIM
352-364 LOWER ADDISCOMBE ROAD CROYDON SURREY TEL ADDISCOMBE 6061-2
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Several more good reasons
why our circle of friends keeps enlarging

Air Cooled, Compound Filled and OE Immersed Transformers for every requirement
A.I.D. Authonty Ref. No.: 6489;53

WILLESDEN TRANSFORMER CO LTD.,.9

2a FRITHVILLE GARDENS, SHEPHERDS BUSH, LONDON, W.12.
Telephone SHEphords Bush 5819

IF YOUR PROBLEM IS

COIL IMPREGNATION
The BLICKVAC HIGH VACUUM IMPREGNATOR meets

the rapidly growing demand for high -
vacuum impregnation.

Full range of models available to meet the
needs of

* The large-scale Producer.
* The Research Laboratory.
* The small Rewind Shop.

BLICKVAC UNITS MEET THE
MOST STRINGENT SPECIFI-

CATIONS.

Outstanding features:
* Ease in Control. * Simple attachment of auxiliary
autoclaves. * Best quality fittings. * Fully demountable
to facilitate cleaning.

UNEQUALLED FLEXIBILITY AND PERFORMANCE.
Units available for:

VARNISH BITUM-N
WAX POTT,NG RESINS

If your problem is Coil Impregnation

CONSULT BLICKVAC
Write or phone today to

505 LORDSHIP LANE, S.E.22
Telephone: FORest Hill 7078

Associated with Mick Time Recorders Ltd., Elick Engineering Ltd.

SOLE IMPORTERS
of

RONETTE MICROPHONES
Trianon -Electric Limited
95 Cobbold Road, London, N.W.10

Telephone: Willesden 2116

Enquiries from Industry invited

POLYTHENE

H. F. EQUIPMENT
(AMBYTHENE BRAND)

COIL FORMERS
CHOKES
STAN D -OFFS
FEED-THROUGHS

Send for particulars and Samples

AMPLEX APPLIANCES (KENT) LTD.
19 DARTMOUTH ROAD. HAYES, BROMLEY, KENT.

(RAVensbourne 5531)
All export enquiries to

ANTEX LTD., 3, TOWER HILL, LONDON, E.C.3
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1E X113101 RITI
To all parts of the Commonwealth
and beyond-safely packed OM

C.O.D.) and Free of Tax.

Envelope
(WW)

RADIO BU is
246,HIGH ST.. HARLESDEN NW.10.

VALVES

Kindly
Mar k TAYLOR METERS On Monthly

n Easy Terms

payments Total H.P.
Model Cash Price Deposit of Price

Introducing the :-
"TYANA TRIPLE THREE"
Small SOLDERING IRON
Complete with detachable BENCH STAND 19,6
The smallest high-powered soldering iron.
Length only 81"; adjustable long bit dia. 3/16";
mains voltage 100/110, 200,220, 230/50.
Post 9d.

THE STANDARD TYANA
SOLDERING IRON. At 16/9.

Replacement Elements and Bits for both types
always available.

FROM 21/- 7/6 SALE7 6 REDUCED/
Pre -heated Electric Soldering
Irons. 24 v. 36 watts. Press
button switch fitted. Corrosion -
free Bit. Specially designed for
line work. Limited quantity
ill 7/6. Post 9d.

B.T.H. CGREYRSIRTAANZUM

RADIO
DIODEDIODE

."144
- Complete

with
Blue-

pri at and
operating

-
tons

d a. d.
20B 15 15
45B 25 10
66A 22 10
71A 12 10
72A 16 0
77A 15 0
88A 21 10
1100 14 10
120A 9 0

130A 15 0
170A 24 0
190A 22 10
240A 14 0

2130A 38 16
520A 10 0
290A 29 10

A a. d.
2 7
3 16
3 7

1 17
2 8
2 5

3 4
3

1 7
2 5
8 12
3 7
2 2
5 10
1 10
4 8

CONDENSERS
Wire Ends

2 m/d 450 , . 2/-
4 450 v. ... /6
8 o 500 v

2
2/6

16  500 v. .  2/9
25  25 v. 1/3
50  50 v. 2/ -

Cans
8 x 8 m/d. 500 v 3/8
8 x 16 500 v. 4/9

16 x 16 500 v 5/9
16 x 24 350 v 5/9
16 x 32 '275 v 8/6
16 md. Govt. Surplus
175 v., 1/-. Post 6d.

TELETRON SUPER

INDUCTION COILS

1

2

1

1

1
2

1
2

8

2

A a.
17 8 1
28 4
84 17
18 17
17 14
16 11
88 16
16 1
9 19

16 11
26 11
24 17
15 9

40 13
11 1

32 12

AC/DC
Neon
Tester

Type 400,
11/3

Philips
Neon
Tester

100-500 v.

5/ -

SELF -ENERGISING Complete

TABLE M IC RC PHONE 18'6
AND HEADSETS

(Sound Power) Moun-
ted on a fully adjust-
able stand with on/oft
switch. This Micro-
phone operate,
without batteries of
current. Useful tot
house to garage or
workshed and to,
telephone converse -
tines up to approx.
one mile.

Contem-

porary
Speaker FAB-
RIC, attractive
colour and
design. Spe-
cial offer. 3/.
per square
foot. Send for
large sample.
66.

illlle Iltiltsb alt Customers, Past anb Present, at borne
ant) Ebroab, a lbappv an' prosperous 'new Jiiear.

The new Type HAX high frequency
crystal transformer coil is the only
coil specially designed for crystal
diodes. Unique-  Triple wound
 Q100  No overlap. 3/.

RADIO STETHOSCOPE
A novel device aptly
called a Radio Steth-
oscope is described
in a recent edition of
the " Radio Con-
structor." With it
in most districts a
receiver can be
checked from the
grid of the first valve
right through to the
output. It is a com-
plete fault-finder.
The only parts
needed to make the
simple circuit tracer

are a pair of crocodile clips, a
germanium crystal, and a paper
tubular condenser, and we will
supply whole outfit for 6/6, post
free, and with each outfit we will
give reprint of the article as it
appeared in the " Radio Con-
structor."

MORSE BUZZER
OUTFITS

Consisting of a buzzer, a morse key
and a battery compartment, all
mounted on a polished baseboard.
All parts high grade ex -Air Ministry
An excellent gift for a boy. Post 1/-.

6'-

ENGLISH ELECTRIC
TUBES

The type 'reel is a 16' metal/
glass tube suitable for Home
Constructors' Circuits such as

Magnaview," " Super -Visor,"
" Tele-King " and " View -
master."
The Type T.901A is a 16" metal /
glass tube suitable as a direct
replacement for all 16' AC/DC
Receivers on the market to -day
using a tube of metal/glace co 1-
struction. The tube repla s a
CRT in the following sets:
Ferguson, Bush, Peto Scott,
Philco and Sobel] 16'. (The
English Electric Tube is similar
to Mallard MW41.).

Each £22 4 10

VCR 97 20' -
Post 2 -

Ono Year's Guarantee
1115 16/5 7E7 14/6
I65 16/5 12AT7 28/1
IT4 14/8 12AU7 22/1
364 14/6 12AX72 2/1
3V4 14/6 126A7GT
01A 7/4 2
1A4 13/3 12SK7GT0/2
1B4 13/8 12SQ7GT
1F4 10/2 16/5
1E50 12/- 16/1
1950 11/4 25L60T16/5
1J611 121- 35Z50T1818
5Y3Gt 13/8 50L6GT
6A4 16/1 1815
61AL5 11/4 10 12/-
6AQ5 1116 22 18/8
6AT6 1511 80 13/8
6AU6 22/1 81 18/11
6BA6 18/5 71A 8/10
8X4 18/8 112A 121-
626 31/8 1A7GT
6SA7GT 18/11

20/2 IC5GT 14/6
6811711T 1H5GT 14/6

16/5
138Q7GT 1N5GT 14/8

15/1 3A4 18/11
MGT 16/5 3A5 81/6

CATHODE-RAY TUBES (carthweiree
BELMAR A 5.
Cl2F 12' .... 18 13
C14BM 14' .... 20 10
C17BM 17' .... 24 13
COSSOR and EMITRON
*1.CP1 Industrial 1 17
12XP4 12' .... 16 18
12XP4A 12' .. 16 13
14KP4 14' .... 19 9
15E1'4 15' .... 20 17
17 ASP417° .. 23 12
65K 15' 20 17
171K 17' 28 12
ENGLISH ELECTRIC
T900 16' 22 4 1
T901 16' 82 4 1
ELAC ION TRAPS
*Type IT/6 5
Type IT/9
FERRANTI
T9/3 5' 12 10
T9/5 9' 12 10
T12/44 12' 16 18
T12/91 12' 16 13
T12/549 12' 16 18
T14/2 14' AO 10
MAZDA as available.

Valves-
Bargains
1B4 4/3
2A6 5'6
2A7 8/5
2B7 5/11
12A 2/-
26 2/10
34 9/3
KTZ41 ff -
PX25 15 -
954 3/6
Post 9d.

2/3
Demobbed
Valve,

Manual"
Giving equivalents of British and
American Service and Cross
Reference of Commercial Types
with an Appendix of B.V.A.
Equivalents and Comprehensive
Price List. We have still some
Valves left at very old Budget
Rates (331%) which are actually
sold at the old price. (1951 rate).

BRITISH,
AMERICAN,

BATTERY.

A.E.
and

UNIVERSAL

TYPES.

G.E.C.
6504A 9' .... 13 11 1
6505A 9' .... 13 11 1
6703A 12' .... 17 14 6
6901A 16' .... 23 5 8
7101A 12' .... 17 14 0
7102A 12" .... 17 14 8
MARCONI
3/16 10' .... 14 18 11
3/18 12' .... 17 14 6
3/31 12' .... 17 14 8
3/32 15' .... 21 17 11
TAIO 10' .... 14 18 U
TA10/.7 10'.... 14 18 11
TA15 15' .... 21 17 11
TAINJ 15'.... 21 17 11
WILLARD
MW6/2 9' ....

projection .. 8 6 1
MW22416 9' .. 12 10
MW22118 9' .. 12 10
MW31/74 12".. 16 13
MW36/22 14" .. 19 9
MW36/2414... 19 9
MW41/1 16' .. 22 4
*Moulded Bd2A

bases ea. .. 2

-Lower Prices
6X5G 13/8
1561(1W4)

13/8
AZI 13/8
AZ31 13/3
AZ50(DW4)

13/3
CBL1 2211
CL4 20/2
CY1 13/3

1114
EB91(6AL5)

11/4
EBC33 15/1
EBL1 22/1
EBF80

18/11
ECC40 22/1
ECH3 22/8
ECH25 20/2
ECH42 20/2
ECL80 28/4
EF9 19/6
EF37A 22/1
EF39 18/5
EF40 22/1
EF41 16/5

Great Britain's Valve Maa.Order House

EF50 22/1
EF80 22/1
EF91 22/1
EK32 22/8
EL3(N) 20/2
EL33 18/5'
EL37 22/1
EL38 26/2
EL41 16/6
EM1 16/5
EM4 16/5
EM34 16/5
GZ34(GZ32)

18/6
EY51 25/2
EZ40 13/3
0241 13/3
PY80 15/9
PY81 18/11
PY82 13/8
PLI31 16/5
PIA2 16/5
UBC41 1.5/1
UBL21 20/2
UCH21 20/2
UF41 16/5
UL41 16/5
UY41 13/3

SERVICE SHEETS
The one you require enelosisl
if available in a dozen assorted
of our best choice. 10/6

Q -MAX
Chassis
Cutters.

with keys.

Inclusive
Price.

The easiest end quickest way of
cutting holes in sheet metal.
The cutter consists of three
parts: A die, a punch and an
Allen screw. The operation is
quite simple. Prices:
f in. 12/4 ; ie.12/4 ;11..1314
lin., ltin. and 16/- each;

and 18/- each;
19/9; 2 Ain, 31/9;
36/9 ; lin. square,

24/3. Post 1/-.

P I FC0
All -in -oneadio-
meter AC/
DC. Tests eq,C)
everything
in Radio.
Complete
with Test
prods.

29/6
Post 1/B.

CONDENSER TESTERS &

RECTIFIER UNITS
Plugs straight into A.C. mains
200/240 v., and is indispensable
for examination of condensers.
Very slight and intermittent
leakages which cannot be
discovered by conventional
instntments can be traced by
this unit. Complete. Supplies
are becoming limited.
Post 1/-.

3 9'6
AMERICAN
type British
made A.G.

Electric
Paint
Sprayer

Tao 75/ -
Post 2/-.

Just plug in
J spray.

Easter darn
a Drum and

Wee as
fast.

Electric Paint Stripper
PaintSTRTPPING
made easy with
our foolproof elec.
tric tool. Easy
and faster. Clean
and sate. Old
paint comes off lite
MAGIC. Cost d. per
hour. A.C./D.C. Com-
plete with long cable.
Guaranteed.
List 47'6 OUR .17
Post 1/3. PRICE

ROD
Antennas

1ft. Sections, inter-
locking and extend-
ing, copper plated
steel. BARGAIN,

dozen,

2'6
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THE SEAL OF
PERFECTION
that identifies the finest auto -changer in the world/

CONSIDER THESE STAR POINTS :-
The Magidisk,' a unique and exclusive feature of the
Monarch, is something different in radiogram engin-
eering. By its ability to select any record of any size
inter -mixed in any order, the `Magidisk' gives a long
continuous record programme at 331, 45 or 78 r.p.m.
Quick Change. No other changer can match the
Monarch's speedy record change. So swiftly and
so effortlessly is this accomplished, that there is
no distracting interruption to mar enjoyment.
Tonal Purity is emphasized by the dual stylus
cartridge which attains a new high fidelity
performance.
Control is as central and simple as the
reliability is permanent.
Census of Opinion shows that leading
radiogram manufacturers automatically
insist on the Monarch because it is the
finest auto -changer manufactured.

WORLD'S MOST WANTED AUTOCHANGER

BIRMINGHAM SOUND REPRODUCERS LTD., OLD HILL, STAFFS,ENGLAND
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VALVES, TUBES E CIIICIT3E1E'S
13. OPERATION OF TYPE EL84 OUTPUT PENTODE

IN AUDIO AMPLIFIERS
Recent developments in the art of recording music on disc and tape, together with improvements in the quality of sound broadcasting
provided by V.H.F. transmissions such as the television service, are leading to increased demands for high fidelity in the amplifier
or receiver. To meet this requirement it is desirable to increase the available audio output power and hence decrease the distortion
present at a given output.
The new Mullard output pentode, type EL84, has been designed to satisfy these demands, a single valve providing an output power
of 5 to 6 watts. Its rated anode dissipation is 12 watts compared with earlier valves such as types EL41 and EL33 which were rated
at 9 watts. The EL84 is in the miniature all -glass range having a single -ended construction and a B9A (noval) base. Although the
total cathode current under typical conditions of operation is about 55mA, the heater rating is only 6.3V, 0.76A.
With the maximum anode dissipation rating of 12W and a mutual conductance of over 11 mA/V, a signal of very small amplitude is
sufficient for full drive; an output of 5 to 6 watts being obtained with a signal of less than 5V r.m.s. When adjusted for ,,peration with
an anode dissipation of 9 watts the performance of the EL84 is superior to that of the EL41. In addition this valve may be success-
fully employed in the output stage of medium power amplifiers, two valves in push-pull giving output powers of up to 17 watts. It
is particularly suitable for use in high-fidelity amplifiers rated to deliver outputs of the order of 10 watts.

CHOICE OF OPERATING CONDITIONS. The accompanying table includes operating conditions as a single valve
Class" A " amplifier. The first two columns give alternative conditions depending on the choice of anode load. The value of 5.21c12
is the conventional choice calculated from the quotient of anode voltage to anode current at the working point for 12 watts anode
dissipation. Under these conditions the third harmonic distortion at large signals represents a considerable proportion of the total
distortion. The ratio of third to second harmonics in'the total distortion may be reduced by choosing a lower value of anode load
such as the 4.5 kfl shown in the second column.
The remaining two columns in the table indicate the best methods of using the EL84 as a replacement for the EL41. In one case the
screen -grid voltage is reduced to 210 volts compared with 250 volts on the anode. This gives a smaller screen -grid current and a
slightly higher mutual conductance than the EL41 but the resulting output power is about the same for the two valves.
The other method of simulating the EL41 conditions consists of applying the same voltage (250V) to anode and screen -grid, and to
increase the negative grid -bias to -8.4V by changing the cathode bias resistor. With the higher screen -grid voltage the grid base is
increased. Under these conditions the efficiency may considerably exceed 50% before grid current commences to flow but the
distortion will then necessarily be fairly large. This method of operation results in the available peak power being extremely high

HEATER
Vh

in

6.3 V

0.76 A

VALVE
CHARACTERISTICS

Va

Vg2

DATA

250 V

250 V

CAPACITANCES la 48 mA

tout 6 ILI.LF ig2 5.5 mA

c;n II 1.1..1.F Vgi - 7.3 V

< 0.5 1-1.1.I.F
gm 11 3 mA/V

cgl-h < 0.25 µµF ra 38 k0

BASE B9A DIMENSIONS Max. seated height .. 71 mm. Max. overall length

LIMITING VALUES

Va 300 V

pa max. ... 12 W
Vg2 max.... 300 V

pa max. 2.0 W
Ik max.... 65 mA

Vh-k wax. ... 100 V

78 mm. Max. bulb diameter ... 22.2 mm.

TYPICAL

Va

Vg2
Ra

OPERATION AS SINGLE
CLASS 'A' AMPLIFIER

250 250 250
250 250 210

5.2 4.5 7.0

VALVE

250 V

250 V
7.0 ko

1.k 135 135 160 210 0
Vg1 -7.3. -7.3 -6.4 -8.4 V

I. 48 48 36 36 mA
1g2 5.5 5.5 3.9 4.1 mA
Vin(r.m.$) 4.3 4.4 3.4 3.5 V

6.0 6.0 4.3 4.2 W
Dtot 10 10 10 10 %
03 9.5 8.0 9.3 8.7 %
ID2 2.0 5.0 1.8 1.7 %

It Measured with fixed bias.  Operation under EL4I conditions.

TYPICAL OPERATION AS
PUSH-PULL OUTPUT STAGE

Va

Vg2

Ra..a

la (max. sig.)
1g2(o)
lg2 (max. sig.) -
Vin (g -g) (r.m.s.)

Dgo, ..

250 300 V
250 300 V
130 130 I

8.0 8.0 la
2 x31 2 x 36 mA
2x37.5 2 x 46 mA
2 x 3.5 2x 4 mA
2 x 7.5 2 x 11 mA

16 20 V
II 17 W
3 4

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

MULLARD LTD., Technical Publications Department, Century House, Shaftesbury Avenue, W.C.2
MVM 258
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Brimar's long experience in the manufacture

BRITISH MADE

DRIMA
VALVES

More reliable
than EVER!of

special quality TRUSTWORTHY valves is now
being reflected throughout the entire Brimar
range.

Improved production methods, new and better
assembly jigs, tighter control on the composition
of materials, and the closer supervision of vital
processes have resulted in valves with more
uniform characteristics, greater mechanical

strength and a higher standard of reliability
as shown in the 6AL5.

This valve and its direct equivalents have been
used for sound and vision detection and noise
limiting in the majority of T.V. Receivers manu-
factured since the war and is extensively em-
ployed in this season's models.

Because of its improved performance the Brimar
6AL5 is also used widely in Industrial Electronic
Equipment, Computors, Navigational Aids,
Test Equipment, etc.

Use the BRIMAR 6AL5
the improved replacement

-at NO EXTRA COST
BRIMAR FERRANTI MAZDA MARCONI

OSRAM MULLARD

6AL5 DD6 6D2
D77
D152 EB91

now is the time to BK/MAA'/ZE/

5randard Telephones and Cables Limited
FOOTSCRAY  SIDCUP  KENT FOOtscray 3333
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Important Announcement

ABOUT acos HGP 40 AND

GP 20 PICK-UPS

We will be frank with you. When we evolved the now famous Hi -g
pick-up tracking principle, we felt that it called for the introduction
of an entirely new pick-up, complete with arm and new style heads. We

called this pick-up the HGP 40.

The interest in the HGP 40 has been tremendous, but it is already
clear that there are thousands of owners of that most popular of all
crystal pick-ups-the GP 20-who wish to bring it up to date by
changing the existing head (GP 19 or GP 19LP) for an HGP 40 head
(standard or LP). It cannot be done.

However, we bow to public demand. We are discontinuing the HGP 40
as such. Instead, we are now producing the HGP 39-1 (STD. or LP)
pick-up heads to fit the GP 20 arm. Its response will be substantially
the same as the HGP 40 and the sapphire stylus is easily replaceable.
Its price is E1/12/-, plus 10/3 P.T.

To sum up :-
HGP 40 pick-up is discontinued.
HGP 39-1 (STD. or LP) heads are available to
modernise the GP 20.
GP 20 fitted with the HGP 39-1 head will in future
be known as the GP 20/Hi-G.

always well ahead
Acos crystal devices are protected by patents and patent
applications in Great Britain and other countries.

COSMOCORD LIMITED ENFIELD MIDDLESEX
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THE "BELLING -LEE" PAGE
Providing technical information, service and advice in relation
to our products and the suppression of electrical interference

A Question of Location.
An architect is surely a practical

man, i.e., who creates a pleasant
and essentially useful building out
of the material of his choice. We
have often come across architects
who do not hesitate to deprive their
clients of the full benefits of
television because they feel that
the presence of a T.V. aerial spoils
the skyline of their creation. We
are not here to extol the beauties
of a T.V. aerial, but if the best
results are to be expected from a
television receiver, the aerial should
be sited to provide the most
efficient signal. It is only bad
advice based on ignorance when
someone is told that the position
of an aerial does not matter.
In a location of strong signal it may
not matter, but if there is inter -

TRANSMITTER4-
11

0 0 0
0 0 0

FIG. I FIG. A

ference, or a weak signal, the
architect is generally no more
qualified to say where the aerial
should go, than we are to build a
house.

We had an interesting case
recently, where it was insisted that
the installation of a T.V. aerial
should be at the back of the house
over too miles from a transmitter.
See Fig. 1. To complicate matters
the house had a large flat lead roof.
The results were useless, and we
were called in to see if we could
provide an acceptable signal. With-
out hesitation, we moved the aerial
to the front of the building, nearest
the transmitter, see Fig. 2, and
without any further work the signal
was adequate. The aerial in use
had a high back-to-front ratio, and
as we left it, the dipole didn't " see "
the lead roof because of its reflector,
the net result was similar to in-
creasing the effective height of the
dipole.

A Novel Application for a
Bi-metal Therinal Switch.
" Belling -Lee," as readers know,

manufacture a range of thermal
switches, the latest application is
the " Save -a -Life " Work and
Warning Light. This is for motor-
ists, and is complete with two
dashboard sockets intended to be
connected to the battery terminals.
Plugged in, and placed in the road,
the " Save -a -Life " floods the user

and the car with a 24 watt broad
beam white light, making him fully
visible and providing adequate
working light for wheel changing,
etc.

The novelty lies in the flashing
red warning light directed towards
following traffic. Any reader who
is interested should write for leaflet
S1353.

" Save -a -Life"
Work and Warning Light.

List No. L1315/6 and /12 volt.

" Belling -Lee " have recently
joined the Society of Motor Manu-
facturers & Traders, and have
formed a Motor Accessories Division.
This section of the business will also
market automobile fuses, " Spark -
masters," and car aerials, also other
suitable lines as they become
available.

Television Society
Experimental Transmitter.
By the time you are reading this,

we expect the transmitter will be
" on the air " from Norwood
Technical College. The power will
be low, about 8o watts and we
believe that 15 miles will be fringe
reception.

" Belling -Lee " have developed a

receiving aerial which may either be
mounted with an " H" as shown,

or where an indoor aerial is being
used for reception of B.B.C. Tele-
vision the array is supplied with a
light cranked arm and bracket for
lashing to chimney as illustrated at
foot of centre column.

Alternative T.V. Programme.
This will of course be in band 3.

Aerials of these dimensions are not
new to " Belling -Lee " who have
developed band 3 aerials for Conti-
nental markets, and which will be
made available here whenever
required.

Will those in coastal towns, fishing ports,
yachting centres, etc., bear in mind that

Belling-Lee" are specialising in sup-
pression on board ship.
We have done such work on ships of all
sizes from the " Queen " class to trawlers,
drifters and yachts.

Written 27th November, 1953

BELLING & LEE LTD
GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX , ENGLAND
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* Your training is provided by the only Postal
College which is part of a world-wide Industrial
Organisation.

LEARN THE PRACTICAL WAY
With many courses we supply actual equip-
ment thus combining theory and practice
In the correct educational sequence.

The equipment, specially prepared and
designed, remains your property. Courses
include: Radio, Television, Electronics,
Draughtsmanship, Carpentry, Photography
and Commercial Art,
Amateur S.W. Radio,
Electricity, Languages,
Mechanics, etc.

I I
INISTITIITE I
THE ONLY POSTAL COLLEGE WHICH

IS PART OF A WORLD-WIDE
INDUSTRIAL ORGANISATION

POST THE COUPON TODAY
FOR OUR BROCHURE ON THE
LATEST METHODS OF HOME

TRAINING FOR OVER
150 CAREERS AND HOBBIES

THE ADVANTAGES OF E.M.I. TRAINING
* The teaching methods are planned to meet

modern industrial requirements.

* We offer training in all subjects which provide
lucrative jobs or interesting hobbies.

* The student is taken carefully and thoroughly
through his chosen subject.

* A tutor is personally allotted by name to ensure
private and individual tuition.

* Free advice covering all aspects of training is given
to students before and after enrolment with us.

PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME

Accountancy
Advertising
Aeronautical

Engineering
Automobile

Engineering
Banking

Book-keeping

Building

Business

Management
Carpentry
Chemistry
Civil Service
Civil Engineering
Commercial Subjects
Commercial Art &

Crawing

Customs &
Excise Officer

Draughtsmanship
Economics
Electrical

Engineering
Electronics
Fashion Drawing
Heating &

Ventilating
Engineering

Industrial
Administration

Journalism
Languages
Marine

Engineering
Mathematics

M.C.A. Licences
Mechanical

Engineering
Motor Engineering
Photography

Police
Production

Engineering
Public Speaking
Radar

Radio & Television
Servicing

Radio Engineering
Refrigeration
Retail Shop

Management
Salesmanship
Sanitation

Secretaryship
Sheet Metal Work
Shorthand &

Typing
Sound Recording

Engineering
Tele-

communications
Television
Time & Motion

Study
Tracing
Welding
Writing
Workshop Practice
Works Manage-

ment
and many others.

Also courses for University Degrees, General Certificate of Education, B.Sc.Eng., A.M.I.Mech.E.,

L.I.O.B., A.C.C.A., A.C.I.S., A.M.Brit.I.R.E., A.M.I.I.A., City & Guilds Examinations, R.S.A.

Certificates, etc.

Courses from £1 per month

POST THIS COUPON TODAY
Please send without obligation your FREE book.

E.M.I. INSTI LUTES Dept. 127k.

43 Grove Park Road, London, W.4. Phone: Chiswick 4417/8.

NAME

ADDRESS

SUBJECT(S) OF INTEREST
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VORTEXION TAPE RECORDER

The amplifier, speaker and case, with detachable lid,

* The noise level is extremely low and
audibly the hum level and Johnson noise
of the amplifier and deck are approximately
equal. Only 25% of this small amount of
hum is given by the amplifier alone.
* Extremely low distortion and back-
ground noise, with a frequency response
of 50 c/s.-10 Kc/s., plus or minus 1.5 db.
A meter is fitted for the measurement of
signal level and bias level.
* Sufficient power is available for recording
on disc, either direct or from the tape,
without additional amplifiers.
* A heavy mu -metal shielded microphone
transformer is built in for 15-30 ohms
balanced and screened line, and requires
only 7 micro -volts approximately to fully
load.
* The .5 megohm input is fully loaded by
18 millivolts and is suitable for crystal
P.U.s, microphone or radio inputs.
* A power plug is provided for a radio
feeder unit, etc. Variable bass and treble
controls are fitted for control of the play
back signal.
* The power output is 3.5 watts heavily

damped by negative feedback and an oval internal speaker
is built in for monitoring purposes.

measures 84in. x 22fin. x 15i -in. and weighs 30 lb. * Facilities are provided for using the amplifier alone
and using power output or headphones while recording or
to drive additional amplifiers.

PRICE, complete with WEARITE TAPE * The unit may be left running on record or play back
DECK f84 0 0 even with 1,750 ft. reels with the lid closed

POWER SUPPLY UNIT to work from 12 volt Battery with an output oi 230 v., 120 watts,
50 cycles within 1%. Suppressed for use with Tape Recorder. PRICE LI8 0 0.

3 -WAY MIXER AND PEAK PROGRAMME METER
FOR RECORDING AND LARGE
SOUND INSTALLATIONS, ETC.

One milliwatt output on 600 ohm line (.775V)
for an input of 30 micro -volts on 7.5-30 ohm
balanced input.
Output balanced or unbalanced by internal
switch. The meter reading is obtained by a
valve voltmeter with I second time constant,
which reads programme level, and responds to
transient peaks.
Calibration in 2 db steps, to plus 12 db and
minus 20 db referred to zero level. Special
low field internal power pack supplies 8 valves including stabilising
and selenium rectifier, consumption 23 watts.

Manufactured by

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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Crystal Palace
Transmitters

Britain to have most powerful transmissions with

Marconi -equipped station

By 1956 BBC television transmissions will be the most powerful in the world.

For the new Crystal Palace station which will replace Alexandra Palace, the

Corporation has ordered Marconi sound and vision transmitters. They will be

used with a high gain aerial system which will radiate 200/250kW-twice the

power of existing Regional transmitters.

Two 15kW vision transmitters, the first two in the world to work in parallel,

will ensure the highest reliability of service. They will use a new type of tetrode

valve of small size, a Marconi development permitting valuable space savings

in transmitter design. Two 44kW sound transmitters will also operate in
parallel.

Marconi high or medium power transmitters and high power aerials are

installed in every one of the BBC's television transmitter stations, while
Marconi television equipment has been ordered by countries in North and

South America, Europe and Asia.

MARCONI
complete television transmitting equipment

MARCONI'S WIRELESS TELEGRAPH COMPANY LTD CHELMSFORD ESSEX
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HOW THE

BENNETT COLLEGE,

can help you to success
through personal postal tuition

By N. C. J. BENNETT, Governor of the College
BECAUSE YOU HAVE TAKEN THE TROUBLE to read this,

it is very likely that you are dissatisfied with
your present way of life. You want to get ahead
but don't know exactly how. This is where I can
help you. The experience of over half a century has
supremely equipped The Bennett College to teach
you through personal postal tuition.

LOOK AT THE ADVANTAGES
Whatever the course that you take with The
Bennett College, you work in your own time and
at your own pace. You are never hurried. You
are taught by your own individual tutor-a man of
experience and understanding. All the books that
you need are provided free of charge.

I guarantee to provide you with tuition until
you have actually passed the examination for which
you have entered.

I know that I can help you to realise your ambitions
-to become a man with qualifications, with
increased income and social prestige. I can help
you if you will only let me. It is up to you.

GOVERNOR OF THE COLLEGE

WHAT IS YOUR CHOICE ?
Whether you seek promotion in your present employment
or whether you wish to become proficient in some com-
pletely different trade or profession, the famous Bennett
College can help you to success.
Skilled Techniques. Consider for a moment the
courses open to you. Perhaps you may decide to become
a skilled technician. I can give you the specialised
knowledge that you need.
The World of Commerce. If you seek a commercial
career then I can change you from an ordinary clerk or
typist to a person with proper commercial qualifications,
a holder of a highly paid and responsible post.
Civil Service and Local Government. If you feel
that you want security above all then the Civil Service
or the Local Government Service may be your choice.
There are Bennett College courses for many Civil Ser-
vice, Police and Local Government Examinations.
Creative Opportunities. If you feel that you have the
creative urge, then the famous Bennett College can train
you in Journalism, Commercial Art and Public Speaking.
Whatever your ambitions, you ,will probably find the
course you need in the following list. Read it through
and choose your future!

IS

THIS
YOU?

Are you one of those people, who, although
realising the need to increase their educa-
tion, are continually putting off starting
the course they need. Let me speak
frankly. If you put it off once you will do
so twice ... three times ... until the

golden future that you had planned becomes merely a
stale pipe dream. Procrastination is the curse of man.
Act now. It is later than you think.

Look through the list of Bennett College courses,
choose the one that interests you most, then fill in the
coupon and send it off to -day.
One of these courses will lead to your advancement :

Agriculture
Architecture
Aircraft Maintenance
Building
Carpentry
Chemistry
Civil Engineering
Commercial Art
Draughtsmanship
Electrical Engineering
Electric Wiring
Engineering Drawings
Fire Engineering
Forestry
Locomotive Engineering
Machine Design
Mechanical Engineering

Accountancy Exams
Auditing
Book-keeping
Commercial Arithmetic
Costing
English
General Education
Geography
Journalism

Mining
Motor Engineering
Plumbing
Power Station Eng.
Press Tool Work
Quantity Surveying
Radio Engineering
Road Making
Sanitation
Steam Engineering
Surveying
Telecommunications
Television
Textiles
Wireless Telegraphy
Works Management
Workshop Practice

Languages
Mathematics
Modern Business Methods
Police Subjects
Salesmanship
Secretarial Exams
Shorthand
Short Story Writing
and many others

GENERAL CERTIFICATE OF EDUCATION
R.S.A. EXAMS

SEND TODAY for Free Prospectus.-------------------- - -
To The BENNETT COLLEGE, (Dept. A.41,) Sheffield

Please send me free your prospectus on

Subject

Name

Address

PLEASE WRITE IN BLOCK LETTERS Age (if under 21)
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As a result of an extensive

research and development programme

by the Rectifier Division of Standard Telephones

and Cables Limited, there is now available a range

of prototype Germanium Junction Power Rectifiers

and, for the first time in this country, a range of proto-
type Germanium Junction Photo -Electric Cells. Features

of these new components include small size, high output,
and complete hermetic sealing using glass -to -metal seals

thus ensuring long life and stable characteristics. These

new "Standard" products will meet a variety of needs within

the Electrical, Electronic and Radio industries. "Standard"

Engineers are now prepared to co-operate

with users to produce these compo-

nents to meet individual

requirements.

Enquiries should be addressed to:

RECTIFIER DIVISION

Standard Telephones and Cables Limited
WARWICK ROAD  BOREHAM WOOD  HERTS 

0
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TELEVISION

Marconi Television Equip-
ment is installed in every
one of the B.B.C's Tele-
vision Stations and has
been ordered by countries
in North and South
America, Europe and Asia.

MOBILE RADIO
Marconi Mobile Radio is

used by Public Utilities
and Armed Forces, in-
cluding Police and local
Defence Forces all over
the world.

BROADCASTING
Marconi made radio
broadcasting pos-

sible. Today 75',

of the countries in

the world rely on

Marconi broadcasting

transmitters.

MARCONI
Electronic Engineers, Designers,

System Planners and

Manufacturers of Aeronautical,

Broadcasting, Communications

and Maritime Radio

Equipment, Television, Radar

and Navigational Aids

on land, sea and in the air.

MARITIME
All radio approach
and marker Beacons
around the British
coasts have been de-
signed and manufac-
tured by Marconi's.
Marconi's experience
of seagoing radio and
radar is unrivalled.

AERONAUTICAL
Forty - four Airlines and
twenty-two Air Forces
fit Marconi air radio
equipment. Marconi air-
port installations are in
use in many parts of the
world.

COMMUNICATIONS
More than 80 countries
now have Marconi -
equipped telegraph and
communications services,
many of which, completed
twenty years ago, still give
trouble -free operation.

MARCONI'S WIRELESS TELEGRAPH COMPANY LTD CHELMSFORD ESSEX
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SHORTAGE OF RADIO

and TIC ENGINEERS
I YEAR COURSE

There is an assured well -paid future for those

trained and willing to train in electronics, radar and

radio. Modern industrial techniques demand more and

more highly trained personnel and the gap between

demand and supply is still widening.

This is your opportunity - write for our free
brochures giving full details of courses to :

E.M.I. INSTITUTES
DEPT. 16R, 10 PEM BRIDGE SQUARE, LONDON, W.2.

Telephone : Bayswater 5131/2.
The College associated with a world-wide electronics industry.

IA9

We offer full-time day course
for one year in the Principles
and Practice of Radio and
Television.
Next course commences
1st April, 1954.

3 YEAR COURSE
This course in Telecommunica-
tion Engineering includes one
year's Factory attachment.
Next course commences
30th August, 1954.

Associated with
6 1-1.1411.V.'

MARCONIPHONE
COLUMBIA

etc.

THE
WESTON

E172
Super Sensitive

Analyser
No 10. Multi -Range Testing Instruments
Best known of all instruments for the testing and servicing
of radio and television equipment is undoubtedly the Weston
Model E.772 Analyser, a first-class portable instrument with
a sensitivity of 20,000 chms per volt on all D.C. ranges and
1,000 ohms per volt on all A.C. ranges. The additional
features of wide range coverage, robust construction and
simplicity in operation contribute toward making the E.772
ideal also for laboratory and research work. Full details of
this instrument and also of the Model S.75-a Test Set
covering 53 ranges --will gladly be supplied on request.

SANGAMO WESTON LIMITED ENFIELD, MIDDLESEX
TELEPHONE : ENFIELD 3434 (6 lines) and 1242 (4 lines). GRAMS : SAN WEST, ENFIELD
Branches: London Office : St, Georges Court, New Oxford Street, W.C.I. Telephone: CHAncery 4971.
GLASGOW MANCHESTER NEWCASTLE LEEDS LIVERPOOL WOLVERHAMPTON NOTTINGHAM BRISTOL SOUTHAMPTON BRIGHTON
Central Central Newcastle Leeds Central Wolverhampton Nottingham Bristol Southampton Brighton
6208 7904 26867 30867 0230 21912 42403 21781 3328 2849 7
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Vtiole; EXPERIMENTAL OUTFITS

v*\\vow'Acb.%
LEARN THE

PRACTICAL
WAY

Specially prepared sets of radio parts with
which we teach you, in your own home,
the working of fundamental electronic
circuits and bring you easily to the point
when you can construct and service radio
sets. Whether you are a student for an
examination; starting a new hobby; intent
upon a career in industry; or running your
own business-these Practical Courses are
intended for YOU -and may be yours at
very moderate cost.

EASY TERMS FROM £1 A MONTH
With these outfits, which you receive upon
enrolment, you are instructed how to build
basic Electronic Circuits (Amplifiers,
Oscillators, Power Units, etc.) leading to
complete Radio and Television Receiver
Testing and Servicing.

RADI 0 Outfit No. I.-For carry-
ing out basic practical work in Radio and
Electronics, from first principles and
leading to the design and building of
simple Receivers.

TELEVISION Outfit No. 3.
-With this equipment you are instructed
in the design, construction, servicing and
testing of a modern high -quality Television
Receiver.

OTHER COURSES WITH EQUIPMENT INCLUDE:

MECHANICS ELECTRICITY

CHEMISTRY PHOTOGRAPHY

CARPENTRY
ALSO DRAUGHTSMANSHIP  COMMERCIAL ART

AMATEUR S.W. RADIO  LANGUAGES ETC.

RADI 0 Outfit No. 2.-With this equip-
ment, you are instructed in the design con-
struction, testing and servicing of a complete
modern Superhet Radio Receiver.

POST THIS COUPON TODAY

Please send me your FREE book on Practical Courses :
I am interested in Radio I L j , Radio 2  , Television  .

Other subjects

: E.M.I. INSTITUTES, Dept. I27x, 43, Grove Park Road.
Chiswick, London. WA.

NAME

ADDRESS

E.M.I. INSTITUTES The only Postal College which is part of a world-wide Industrial Organisation
IC.23
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RELAX WITH SOUND SALES AIDED BY

The D.X.+.3 All -Station Tuner
THE 3D OF RADIO

NEW YEAR GREETINGS TO OUR MANY
FRIENDS THROUGHOUT THE WORLD

SOUND SALES LTD., WEST STREET, FARNHAM, SURREY. Farnham 6461.2-3
LONDON AGENTS : WEBB'S RADIO -HOLLEY'S RADIO

POSITIVELY the most
EFFICIENT for
H.T. SUPPLIES

Write in for further details.
A copy of " THE ALL
METAL WAY " can be ob-
tained by sending 6d. in stamps
to

to radio and television receivers and without a
doubt the most reliable. Constant development of
Westinghouse rectifiers to produce units capable of
meeting all demands in this particular field has
resulted in a decrease in size while maintaining the
same output. More recent designs have produced
units to supersede those in current ranges of com-
mercial and home constructed television receivers,
and although physically they are of the same
dimensions the current output has been con-
siderably increased.

WEa WESTINGHOUSE D)

STAUTE
Dept. W.W.I. METAL RECTIFIERS

WESTINGHOUSE BRAKE & SIGNAL CO. LTD., 82 YORK WAY, KING'S CROSS, LONDON, N.1
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LEAK equipment is unique

The

It is acceptable to professional communications
engineers for recording and broadcasting. The
B.B.C. use several hundreds of the TL/12 Amplifier,
and 1,000 are used by other Broadcasting Corporations.

gt,COP.051
t 765
LP 78A

55110

UULAIK
VARI-SLOPE

Vari-Slope
db

0
'GRAD.

5

STEL-P
10

15

20

35,
2 3 4 5 6 7 6 910 15 20

FREQUENCY, kC/3.

Representing a unique feedback circuit development, the " Vari-Slope "
pre -amplifier gives audibly better reproduction. This advance consists of variable

slope " electronic " low-pass filters operating on negative voltage feedback
principles. No Inductors (" Chokes ") are used, and their disadvantages are
completely eliminated. The turnover frequencies are 5kc/s, 7kc/s, and 9kc/s,
and the slopes of attenuation are continuously variable over the range 5db to
50db per octave.
The filters consist essentially of
Twin -T resistor -capacity networks
inserted in the return circuit of a
single -loop feedback amplifier. The
more obvious advantages of this
electronic feedback method over con-
ventional choke filters include :-
(a) Improved transient response character-

istics (due to absence of chokes
having self -capacitance) and the con-
sequent reduction of " ringing."

Frequency amplitude curves for the "TREBLE -3 " position (5 kc/s turn -over). Curves of the same slopes
are obtained on the other two positions turning over at 7Kc/s and 9Kc/s ("- 2" and "- I " positions).

Point -One TL/12
Triple Loop Feedback Amplifier

Used with the " Vari-Slope " pre -amplifier and the best available
complementary equipment, the TL/12 power amplifier gives
to the music -lover a quality of reproduction unsurpassed by any
equipment at any price.

For laboratory use as a stabilised -gain audio frequency power amplifier.
For the highest possible standard of dim) recording. For the highest
possible quality of reproduction from Pickup, Radio, Microphone, Film
and Magnetic Tape. For use as a driver amplifier in the speech modu-
lator chain of broadcast transmitters. 27 Gns.

The " Point -One " TL/I2
Amplifier is built to a tropical
specification and used
throughout the world, in-
cluding:

The British Broadcasting Cor-
poration.
The South African Broadcasting
Corporation.
The Swedish Broadcasting Cor-
poration.
The Swiss Broadcasting Corpora-
tion.
The Italian Broadcasting Corpora.
tion.

LS. 10s.

Write for fully descriptive literature.

Extremely low harmonic and inter -
modulation distortion due to
negative voltage feedback action.
No discontinuities in the rates of
slope when the slope control is
operated, and no change in signal
level at frequencies below turnover
(Both these faults occur in variable -
slope choke filters due to the slope
control altering the terminating
impedance and the insertion loss.)
No chokes to cause magnetic hum
pickup.
Smaller size, lighter weight, greater
uniformity in production.

LIST PRICE IN BRITAIN 12 Gns.

Steep -Cutting
Filter

For use with the TL/12 power
amplifier and pre -amplifiers preceding
the Vari-Slope. This filter unit is
of particular interest to the record
enthusiast.

H. J. LEAK & CO., LTD., BRUNEL ROAD. WESTWAY FACTORY ESTATE, ACTON, W.3
Phone : SHEpherds Bush I 173 4. Telegrams : Sinusoidal, Ealux, London. Cables : Sinusoidal, London.



S 6 WIRELESS WORLD JANUARY, 1954

LAST FEW

15in. MAGNETIC TELE-
VISION TUBE

By famous maker. Specification
Blue/White screen 9 Kv. ion trap
triode, heater 6.3 v. at .55 amp.,
50° deflection. New, with written
guarantee, offered at approxi-
mately half price, £13/10/- each,
plus 10/- carriage and insurance.
H.P. terms £4/10/- deposit and
12 monthly payments of 18/3.
Limited quantity, so order im-
mediately.

CARBON
RESISTORS

These will now be
supplied in indi-
vidual packets,
with the valueand wattageclearly indi-
cated.
Prices :

1 -watt, 5d. each ; 1 watt, 6d. each.

NEW 5 AMP. THERMOSTAT
(MINIATURE)

21' x 1' x 11' high

Useful for the control of appli-
ances such as convectors, gluepots,
vulcanisers, hot plates, etc. This
thermostat is adjustable to operate
over the temperature range 50-550
deg. F., fitted with heavy (5 amp.
A.C.) silver contacts size llin.
long x fin. wide, price 8/6, post
6d. ; 1 amp. type, 3/6, 2 amp.
type, 5/6.

41n. NAVIGATION
COMPASS

Sturdy and reliable. Floating
dial, shock mounted in metal case.
All cardinal points and degrees
marked. Each compass in wooden
box. Exceptionally low price.
20/-, plus 2/- postage.

TWO -VOLT
ACCUMULATORS

Made for the Forces by
one of the most famous
firms in the world.
15 amp. -hour size approx.
6in. x 'fin. square in
ebonite case, pre -charged,
only need filling with acid,
4/9 each, plus 9d. post and
insurance.

ELECTRONIC PRECISION EQUIPMENT LTD.
THE ELPREQ " SELECTIVE FEED -BACK " AMPLIFIER

The amplifier is fitted with
independent bass and treble
control, both connected through
different feed -back loops so that
no " cut " at all in the ordinary
sense is applied. The variation
which can be achieved by
applying various degrees of
negative feedback in the higher
and lower ranges of the sound
strata will accommodate all
individual tastes.

-,, We strongly recommend
a 12in. speaker in order to make

the fullest use of the instrument's potentialities. Booklet and set
of components available at once at £2/19/6, post, etc., 2/6. Booklet
separate 1/6. 12in. speaker to suit £3, post free if bought with amplifier.

TRUVOX TAPE
DECK

Yours for £7/14/ -
Now available ex -
stock, this fine tape
deck has many
superior features
some of which are
as follows:
1. Powered by 3

shaded -pole
A.C. motors.

2. "Drop -in" Tape
loading.

3. Push-button control, electrically and mechanically interlocked.
4. Separate push-button brake. Patented electric type.
5. " Fast -forward " and " fast -rewind " without tape wear, one
minute for a full reel.
6. Silent drive eliminating " wow " and flutter.
7. Half-track working, and two Tape speeds giving 60 minutes each
track at Min. per second or 30 minutes each track at 71in. per second.
8. Visual playing -time indicator.
9. With a suitable amplifier, the equipment covers a frequency range
from 50-10,000 c.p.s. at 71in. per second.
10. The deck will take all standard reels, plastic or paper -based tapes,
up to 1,200ft. capacity.
We have a good stock and will be pleased to supply. Price is 22 gns.
or if you wish send only £7/14/- deposit, the balance can be spiead
over 12 months. Non callers please add 7/6 carriage and insurance.

XXXXXXXXXXXXXXXXX
lbappp pear to you all

`Me take this opportunity to vote!) you
boob Muck anb boob lbeattb.

Map 1954 be pour beet pear pet.

***********tVek4-100t;
SUPERHET RADIO BY BEETHOVEN

Extremely well built on chassis
size approx. 94 x 71 x 81 using only
/irst class components, fully aligned
and tested, 110-240 volt A.C. mains
operation. Large clear edge -lit
dial. Three wave bands covering
200-550, 35-120, 13-42 metres.

' Complete with five Mullard valves,
frequency changer, double diode
triode, pentode output and full
wave rectifier. Complete with
Rola loudspeaker ready to operate.
Special cash with order price this
month, £711716, carriage and

insurance 7/6. Hire purchase terms £3
deposit, balance over 12 months.

BEDROOM -NURSERY MAINS MIDGET RADIO
All the parts, bakelite cabinet,
valves, knobs, back -in fact everything
will cost you only £3/15/- (plus 2/6
postage) which, we think you will agree,
is not too much to spend on your dear
ones. The set is economical to run, too,
for it uses only three valves in a special
reflex T.R.F. circuit which gives ample
power combined with good tone.
Incidentally if you wish to give the sets
to young children why not decorate the
cabinet with a few suitable transfers ?
These can usually be obtained from
local handicraft shops. Circuiting and
construction data free with the parts
or available separately at 1/6.

NUTS, BOLTS AND WASHERS
S B.A. BRASS FULL NUTS 21- per gross

'61 B.A. lie. braes,Bolts .. 219

4 B.A. 11n. n 316

6 B.A. lie. Steel . 1/13

6 B.A. Brass Waehers.... 2/-

6 B.A. Steel 1/3

SPECIAL OFFER -SERVICE-
MAN'S ASSORTMENT, con-
taining 3 gross of mixed popular
sizes as above, 4/6.
SILVER MICA CONDEN-
SERS, all sizes from 5 pf.
upwards, 6d. each or 100 assorted,
30/-.
60 -WATT VARIABLE RE-
SISTORS, blank formers -wind
on your own resistance wire -
screw adjustment so Vemier
control possible, 9/6 each, £5 doz.
1 2 -WAY TELEPHONE
SWITCHBOARDS. These are
ex-M.O.S. stock, but are brand
new and unused. Price £20 each.
4 -WAY TELEPHONE
SWITCHBOARDS. These are
for use with the Royal Navy
SOUND POWERED TELE-
PHONES which we sell. Only
a small quantity are available.
The price is £12/10/- each.
2 -CIRCUIT TELEPHONE
AMPLIFIERS. These are for
amplifying the signal in both
directions of traffic and for
reducing distortion over long
distance -Service No. YV/YA
3757. These are unused but many
require attention, due to long
storage. Circuit diagrams and
details available. Price £12/10/ -
each.

VIBRATOR UNIT
This unit gives 150 v. at 50 mA.
from 4 or 6 v. car battery, also
gives L.T. supply, suitable for all
dry valves. IT4, IRS, etc.
Ex-W.D. Price I5/-, plus 2/6
post.
HEADPHONES, lightweight
American make, type IIS30, 27/6
pair. British made types : high
resistance, 14/6, low resistance,
6/6.
40 VOLT 21 AMP STEP
DOWN TRANSFORMER
Totally enclosed in metal box -
primary 200-240 50 c.p.s. ;
secondary easily rewindable to
other voltages -ideal safety unit
for operating children's toys or
domestic gadgets, 17/6 each.
2 -VOLT WET CELLS, lead
acid type, in small glass jars.
Make up your own wet L.T.
2/6 per cell, post 6d. per cell.
CRYSTAL OVENS. Mains
operated, thermostatically con-
trolled, new and unused, £2/10/ -
each. Few only.
MAINS OPERATED BELLS.
Use these in connection with our
low-priced thermostat and you
can make a frost- or fire -alarm for
less than 10/-. Plenty of other
uses. Price only 5/6 each.
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NEW ITEMS THIS MONTH
PROJECTION T.V. SCREEN
Made from plastic and precision -
milled on both sides to give a
reflectionless surface. The cost
of these ft om the manufacturers
was 30/- each, but through a
company going into liquidation
we are able to offer these at
17/6 each. Size is 17 x 14in.
but easily cut to suit cabinet
opening. A limited quantity
only, of course, is available.

PLASTIC TELEVISION
MASK

This is a Mask and Implosion
Guard combined, made for
I2in. tube from moulded perspex
and internally sprayed bronze.
It is the type of mask which
fixes on the inside of the cabinet
and is thus suitable for the
amateur -cut hole. It is the
latest type of mask as fitted to
most modern televisors. Brand
new and perfect at less than
manufacturer's price, viz. 15 /-,
plus 1/6 carriage and insurance.

BALL BEARING
TURNTABLE

As fitted to portable radios.
The diameter approximately 4lin.
Price 2/6 each.

NEEDLE CUPS
For gramophones made from
Bakelite. Diameter approxi-
mately 17 in. Price 6d. each,
or 4/6 a dozen.

BLACK SEALING WAX
For filling grubb screw holes in
Bakelite, knobs, sealing instru-
ments, etc. : +lb. sticks 1/6 each,
or 15/- a dozen.

BLOCK CONDENSERS
.5 mfd., 1,000 volts, 2/6. .5 mfd.,
750 volts, 2/-. 2 mfd., 400 volts
2/6. 2 mfd., 350 volts, 2/-.

CLEAR PLASTIC PANELS
Suitable as windows in radio
sets and instruments, size 4,
21d. each ; 5, 6d. each ; 5/-
a dozen.

CROCODILE CLIPS
Large size for battery charges.
9d. each, 7/6 a dozen.

SCREENED SYSTOFLEX
5 mm., 1/- per yard length
10/- a dozen yards.

DOMED FEET
Nickel plated, knock -in type
for wooden cabinets. 6d. each,
5/- a dozen.

NIPHAM PLUG
2 -pin type No. XB.10260, 2/3.

MAZAK PLUGS AND
SOCKETS

2 -pin plug type No. 10H/1411,
and socket to match, type No.
10H/397, 3/6 the pair. 19 -pin
plug, Type No. 10H/418, 2/6.

BAKELITE PLUG AND
SOCKET

3 -pin heavy duty type No.
ZA/6557, with a socket to match.
Type No. ZA/5585. 3/- pair.

SYSTOFLEX, ETC.
Insulated sleeving for all purposes.
24 1 -yard lengths, mixed sizes
2-10 mm. Some varnished
cotton (Systollex), some P.V.C.
for E.H.T. work. Approximate
cost value 15/-, offered as a
parcel 7/6, or half the quantity,
4/ -.

ELECTRONIC PRECISION EQUIPMENT LTD.

THIS MONTH'S SNIP
A 70 Gn. RADIOGRAM FOR ONLY 40 Gns.

OR f14. 0. 0. DEPOSIT

This Cabinet has all the properties which combine to make it
a beautiful piece of furniture and yet a most up-to-date radio-
gram. Externally, it is beautifully figured walnut ; internally,
it is white sycamore. The radio section is raised to a comfortable
operating level and beyond the auto changer is a compartment
for storing your most popular records. We are most proud
to offer this cabinet and feel sure that every purchaser will
be equally proud to own one. It can be supplied complete
as a working radiogram, the price being £42, carriage and insur-
ance £1. Alternatively, the cabinet may be purchased separately,
price £18/181-. Or with record changer, but uncut radio
board, price £30. The radio chassis incorporated in the
complete model is our popular 5 -valve A.C. mains Superhet,
covering 3 -way bands (long, medium and short) and with
volume and tone controls, multi -colour edge -lit dial, etc.
The record changer incorporated in all models is the latest
Collaro 3 -speed model (type No. RC531) with the famous
Collaro " Studio " pick-up.

A FEW REMAIN
This cabinet it offered below cost.
It is suitable for a televisor using tube
sizes varying from 12in. to 17in.,
its overall dimensions being 3ft. 5in.
high, lft. 4in. deep, lft. 10in. wide.
It is complete with plywood back and
" Bowler Hat." Originally made for
a very expansive televisor and really
good quality. Unrepeatable. Offered
at £6119/6, carriage, packing etc.,
12/6. Note : These are cut for 12in.
tubes, but the holes for the controls
are not drilled.

THE " WINDSOR " 5

TABLE RADIO CABINET
Due to a special purchase, we are able
to offer this very fine cabinet, size
approx. 16 x 16 x 7 -walnut
veneered and satin finished. 37/6,
carriage and packing 3/6
Note. This cabinet is the correct one
for the chassis above.

This is a 5 -valve A.C. superhet
covering the usual long, med-
ium and short wavebands.
It has a particularly fine clear
dial with an extra long
pointer travel. The latest
type loctal valves are used and
the chassis is complete and
ready to operate. Chassis
size 15in. x 6in. x 6in.
Price £9/19/6 complete with
8in. speaker. Carriage and
insurance 10/-. H.P. terms
£3171- deposit.

,11,,:fr
< II

EX -ROYAL NAVY SOUND
POWERED TELEPHONE

These require no batteries, and
will go for long periods without
attention. Complete with genera-
tor and sounder which gives a high
pitched note, easily heard above
any other noise. Also fitted with
an indicator lamp which in quiet
situations can be used instead
of the sounder, or where several
h'phones are used together will
indicate which one is being called.
Size 71in. x 9in. x wall
mounting, designed for ships'
use, but equally suitable for home,
office, warehouse, factory, garage,
etc. Price 57/6 each, plus 4/6
carriage.

MILLIBAR
BARO-

METER, 7/6
The heart of a
barometer is a
metal bellows
which will ex-
pand and con-
tract with the varying air pressure.
The aircraft altimeter works on
the same principle, a series of
gears and lever amplifying the
expansion and contraction of the
bellows and so works the pointer.
We can offer the ex-R.A.F.
Sensitive Altimeter slightly faulty
but containing the essential bel-
lows, gears, wheels, etc., from
which a good barometer can be
made. Price only 7/6, plus 1/ -post.

FULL PICTURE VCR97
We have had a new delivery of
this now -famous electrostatic 6in.
T.V. tube, these are not the
cut-off type, and we guarantee
a full picture, 42/6, carriage and
insurance 5/-.

SPRING
LOADED

TERMINAL
BLOCK

Fully insula-
ted so is ideal

for mains, terminal point fitted
on bench of workshop or labora-
tory. Also suitable for temporary
hook ups when testing compon-
ents, etc., will save its cost the first
week of use. Price 3/6.

PLUGS
FOR

MODERN
VALVE

HOLDERSEach i s
fitted with a rubber shroud.
For B7G button base and type 2
for B9A. Price 1/4 each, discounts
for quantities.

Complete
kit comprises

Hi -craft 40 watt contro unit
starter lamp, lamp holders clips
and wiring diagram. Price. less
tube. 22,6, plus 1/6 post. With
tube. 301-, plus 3/6 P.P. Tubes
7/6 each. carr. free, minimum
quantity 6.
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ADVANCE PUSH BUTTON
SIGNAL GENERATORS

We have 12 only of the Advance
model C.2 Signal Generator. This
is a production type, push button
controlled, which can be set for
12 spot frequencies between 50
Kc/s and 30 Mc/s. The instru-
ments have been used but are in
perfect working order and we offer
them at half List price, namely
£30.

MULTIMETER KIT

All the essential parts, including
2in. moving -coil meter, selected
resistors, wire for shunts, 8 -point
range selector, calibrated scale,
stick -on range indicator and full
instructions for making are avail-
able as a kit price 15/-, plus 9d.
post and packing.

HIGH VOLTAGE VALVE
HOLDERS

For four or five
pin valves. Price
2/9 each.

nin. TUBE MOUNTING
This comprises metal cased
moulded rubber tube mounting,
front escutcheon, 4 screws and
Perspex window with engraved
cursor lines, 5/- complete.

V.C.R. 139
Tube base with mu -metal screen
4,/6.

MU -METAL SHIELD
For 6in. tube V.C.R.97, etc.,
10/- per pair.

6in. TUBE MOUNTING
Shock proof rubber mounted and
adjustable, i.e., tube may be
turned, with tube holder, 4/6 each

HIGH VOLTAGE
Insulated spindle couplers, 1/6
each.

AUTO-
MATIC

D.C.
STARTER

For remote
control of
D.C. motor
between 1 and
3 kw., adjust-
ment for 100v.
or 230 v.
Unused and in
first-class con-

dition, complete with metal and
wired glass cover. Price on
request.

AMPLIFIER UNIT A 1134A
This is a 2 -stage intercom and Tx
pre -amplifier with transformers,
etc. Easily modified as gram
amplifier or dictaphone, etc
Complete with 2 2 v. valves,
QPP and Triode. Price only
9/6, plus 1/6 post and packing.
Circuit diagram, free with unit,
or separately, 1/6.

ELECTRONIC PRECISION EQUIPMENT LTD.

THE 17 RANGE ELECTRONIC TEST METER
10 megohms input impedance on voltage ranges.

This is the first instrument of the
new " Elpreq " range of test equip-
ment. It is undoubtedly an essential _ ce
piece of equipment for professional
and amateur alike. It has all the
qualities of a modern 20,000 ohms
per voltmeter, with none of its
fragility. It is quite as easy to
handle as an ordinary instrument,
yet it is a valve voltmeter which will
enable you to measure directly,
grid, A.V.C. and resonant voltages
and to perform checking operations
which extend its usefulness far
above that of any ordinary multimeter.
By an ingenious piece of circuitry, exceptional accuracy is obtainable.
The ranges include :-
D.C. Voltage 4 Ranges A.C. Voltage
D.C. Current 4 Ranges A.C. Current

Resistance Ranges.
For those interested in television, an optional E.H.T. probe extending
the meter's range to 10KV is also available.
The instrument is completely self-contained and can be totally
enclosed in an attractive metal case with carrying handle.
Price of completely self-contained instrument, less case 57/6 E H T.
Probe 10/6. Case as illustration will be available shortly.

4 Ranges
4 Ranges

A RADIO UNIT FOR SUPERIOR 15
A circuit for a suitable radio unit
to fit into our Coronation Console
Cabinet has now been completed
and thoroughly tested. All the parts
are available. The total cost is
£511916. Data is included free with
orders for parts, or can be supplied
separately; Price 2/6.
Note : This radio unit incorporates
T.V. control and is also highly
suitable for fitting into other tele-
visors. The addition of a radio unit
to a televisor is not only worthwhile,
but is essential where the televisor
is kept in a room away from the
main radio.
The Corner Cabinet illustrated is
also available now in light oak, or
medium oak to suit your furnishings,
and it really does look impressive.
The price is £18, plus carriage.
H.P. terms £6 deposit, balance over
twelve months.

About the Superior 15 itself, if you have not already ordered your set
of parts for this, be advised and do so immediately. We are definitely
getting down to the last batch of the 15in. tubes and once these are
gone the Superior 15 T V. cannot be repeated. At E37/10/- for all
the parts (including 15in. Cossor Tube) this represents the finest value
ever offered to the home constructor. If you doubt your ability to
make it then send 7/6 for the data and study this first. Don't forget,
we guarantee to help you to get perfect results and, if necessary, for a
nominal charge, will take in your televisor, completely check over
your work, and return it to you in perfect order

BATTERY CHARGER KIT
Suitable for six or twelve volt batteries. Kit comprises heavy duty
transformer rectifier and two crocodile clips. 29/6 complete.

RINGING CHOKE E.H.T.
As described in last month's Wireless World.

This unit gives 2i KV. and is highly suitable for working the
Government Tubes VCR.97 etc. It will take the place of the
E.H.T transformer and has the advantages not only of being
very much cheaper but should anything break down then
replacement parts cost very little. The construction of the
unit is fully described in the December issue of the " Wireless
World." We can offer a complete set of parts, including Valves
SP.61 and VU.120, i meg. pot, 12 meg. resistor, .001 mfd.
3KV condenser, two valve holders, metal chassis and E.H.T.
transformer from 1335 receiver. Price 16/- for the complete
outfit.

THE ELPREQ E.H.T.
GENERATOR

This is a made up unit. Output
obtainable ranges from 6 kv. to
9 kv. with normal H.T. rail
input (6.3 L.T.) required.
Dimensions are 6} x x 7in.
Price 69/6, post, packing, etc.,

ELECTRONIC TIMER
With this instrument processes
which operate over a specified
time can be controlled automati-
cally, e.g., in photography use it
to control exposures, etc. The
instrument can be set to any
length of time from a fraction of
a second up to three minutes, and
it can be made to switch the
appliance on or off. Circuit
diagram and instructions, 2/3.
Complete kit of parts, including
valves, mains transformer, power
pack, sensitive .relay, potentio-
meter and metal case, 69/6.

3"
17

VOLUME CONTROLS
We carry a full range of standard -
size volume controls from 2K to
2 meg. Prices are : less switch,
3/- ; Single pole switch, 4/- ;
double pole switch, 5/-. We can
also supply midget -type controls,
less switch, 4/- single pole
switch, 5/9 ; double pole switch,
6/6. Each of these midget con-
trols has a serial number and
carries a 12 -month guarantee by
the makers ; they are made on the
new moulded track principle and
really do perform well.

SHORT WAVE TUNING
HEART

Coil Pack, 2 gang condenser, IF
transformers and calibrated scale
for frequency coverage of 13-37
metres, 37-100 metres and 200-
500 metres. Price 39/6 complete
with circuit diagram.

A POWER PACK FOR 15/ -
Efficient power supply, O.K. for
operating a receiver, amplifier,
instrument or other device re-
quiring up to 60 mA. at approx.
250 v. Parcel consists of filament
transformer, rectifying valve,
smoothing resistor and 16 x 16
mfd. 350 v. electrolytic con-
denser. Note the filament trans-
former will supply enough current
to operate 3 or 4 other 6.3 valves.

M.E.M. SWITCH FUSES
10 amp. all Porce-
lain 250 v.. 6'- each.
15 amp. Ironclad,
10/6 each, plus 1/6
post.
30 amp. Ironclad.
16/6 each. plus 2/6
post.



JANUARY, 1954 WIRELESS WORLD 89

TOOLS, ETC.

" Q -MAX " CHASSIS
CUTTERS.

The simplest and quickest tool
for cutting holes in aluminium or
steel chassis. Comprises die and
punch operated by Allen key.
A separate die and punch is
required for each size.
r hole (B7G, etc.) 11/6
f" hole (BSA, etc.) 11/6
f" hole 12/6
Same key fits these three, price
10d.
1' hole 14/9

11. hole (Octal base) 14/9
1 " hole (English bases) 14/9

" hole
11' hole (EF50, etc.)
11" hole
2 3/32" hole
21- hole

16/6
16/6
18/6
30/-
35/-

1 x r square hole 23/ -
Same key fits these nine, price
1/3.

METAL DIVIDERS.

(r7
Really well made for Government
workshops. Ideal for marking
out on metal chassis. Price 3/6.

MINIATURE 7 -PIN PLUG
AND

SOCKET
With non-
breakable
plastic rubber shroud. Overall
size Hin. long, diameter approxi-
mately fin. Price 2/- pair.

RUBBER GROMMETS.
r I-, r,, ld. each.
1, ", ir, lid. each.
Serviceman's packet of 24 as-
sorted sizes, 2/-.

CROCODILE CLIPS
Small instrument, 6d. Large
Car Battery type, 9d.

TERMINAL BLOCKS
Heavy duty type, 5 way 4in. long
x lin. wide x lfin. high. 30

amp. rating. Price 1/6.
Heavy Duty type, 6 way porcelain
15 amp. rating. Price 1/6.
Heavy Duty type, 5 way porcelain
15 amp. rating. Price 1/3.
Heavy Duty type, 3 way porcelain
15 amp. rating. Price 9d.

PROJECTION T.V. CABINET
An impressive cabinet designed for
projection T.V. but also very suitable
for a good quality radiogram or amplifier.
Size 23in. wide x 22in. deep, 37f in.
high with lid closed. £8/15/0, plus 15/-
carr.

SURPLUS BARGAIN
CABINETS

for
RADIOS, TELEVISORS -
TAPE RECORDERS-
CLOCKS - RADIOGRAMS,
ETC., are always on show at
our three branches
E.C.4., FINSBURY PARK or

RUISLIP.

LONG & MEDIUM WAVE OCCASIONAL
RADIO Yours for £2 . I . 6 (Deposit)

You will find that the building
of our all -mains radio receivers
is simplicity itself, and the more
you make the less time each
takes, everything down to the
last nut and bolt is supplied,
and everything fits together in a
professional manner. When
finished the receiver looks and
plays as well as those being
offered in radio shops at any-
thing between £10 and £14. The one illustrated above we call the
" Occasional," in a choice of colours, Ivory or Walnut and the T.R.F
costs £6/1/6 to make, H.P. terms being £2/1/6 deposit and 10 monthly
payments of 10/6.

AMPLIFIER RACK-SPECIAL LOW
PRICE

This stands approximately 6ft. high, and
was made originally for the G.P.O. The
top panel contains the amplifier proper,
which consists of an A.C. mains driven
power pack, capable of delivery 200 mA.
at 400 v. and, of course, the normal L.T.
supplies and the amplifier itself uses an
MHL4 feeder and two PX25s in the output
stage, giving approximately 25 watts. This
top deck also contains the heavy duty output
transformer. The lower panel contains the
feeder unit which can be used as a pre -amplifier
for microphone and gramophone work. You
will observe that on the rack these is ample
space for fitting a monitor speaker and an R.F.
unit if same are required. Note that the
anode current of the PX25 valve is monitored
by a 2 lin. flush meter. Further note that these
amplifiers were made by the famous MAR-
CONI company. Complete as illustrated
but less valves, unused and only very slightly
storage soiled. Price £5/10/-, plus 12/6.

EXCEPTIONAL I.F. TRANSFORMERS
Ferro enclosed and cored, 465KC adjustable, very high Q and gain.
Ideal for car radios, personnel sets, etc. Dimensions : lfin. high x
lin. dia. Price 8/6 per pair.

ELECTRONIC PRECISION EQUIPMENT LTD.
Post orders should be addressed to :-

ELPREQ HOUSE (Ref 2.), HIGH STREET,
WEALDSTONE, MIDDX.

Personal shoppers however must continue to call at :-

42-46, WINDMILL HILL, RUISLIP, MIDDX.
Phone : RUISLIP 5780. Half -day Wednesday.

152-153, FLEET STREET, E.C.4
Phone r CENTRAL 2833. Half -day Saturday.

29, STROUD GREEN RD., FINSBURY PARK.
Half -day Thursday.

EX -GOVT. VALVES

CV1090

CV2579

CV12
CV13
CV18
CV19
CV20
CV22
CV31
CV32
CV37
CV43
CV45
CV51
CV53
CV54
CV57
CV63
CV65
CV67
CV71
CV72
CV73
CV74
CV82
CV85
CV92
CV93
CV115
CV117
CV118
CV120
CV129
CV133
CV138
CV147
CV148
CV158
CV160
CVI77
CV185
CV187
CV188
CV193
CV210
CV27I
CV321
CV327
CV534
CV594
CV619
CV621
CV634
CV640
CV656
CV659
CV665
CV668
CV686
CV702
CV704
CV755
CV773
CV779
CV781
CV849
CV852
CV895
CV922
CV1000
CV1018
CV1020
CV1023
CV1025
CV1029
CV1031
CV1032
CV1033
CV1035
CV1037

CV1047
CV1051
CV1053
CV1054
CV1055
CV1056
CV1057
CV1060
CV1061
CV1061 A
CV1062
CV1065
CV1066
CV1074
CV1075
CV1078
CV1090
CV1091
CV1092
CV1094
CV1095
CV1101
CV 1102
CV1104
CV1105
CV1106
CV1107
CV1108
CV1110
CV1111
CV1118
CV1120
CV1124
CV1125
CV1126
CV 1127
CV1128
CV1129
CV1133
CV1135
CV1136
CV1137
CV1139
CV1141
CV1147
CV1152
CV1170
CV1175
CV1187
CV1191
CV1197
CV1199
CV1284
CV1300
CV1306
CV1310
CV1311
CV1366
CV1367
CVI368
CV1449
CV1481
CV1504
CV1508
CV1573
CV1653
CV1755
CV1913
CV1943
CV2539
CV2579
CV2679
CV2710
CV2941
CV2945
CV3581
CV3793
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tviteezd
gramophone equipment is world
famous for its reliability and its
excellent design, and is
acclaimed throughout the world
for its superb performance.

THE GARRARD ENGINEERING AND MANUFACTURING CO. LTD., SWINDON

Out at the CHAOS came the 'CACTUS,
(followed by the 'PORCUPINE/

U I C
United Insulator

The first time we looked into a radio set and
saw dozens of bits of wire at a loose end we
were horrified ! Having tidy minds we set
about inventing a gadget which would
connect up and secure all these wire ends,
neatly and permanently.

Here they are, two of them. The Cactus,'
with four live tags, and the ' Porcupine,'
with two earthing points and three live tags-
both revolutionary designs which solve
anchorage problems.

'CACTUS' & 'PORCUPINE'

TERMINAL STRIPS
FOR RADIO & ELECTRONIC

ASSEMBLY

Constructed of high grade
ceramic and silver-plated brass,
without any organic materials
these UIC Terminal Strips are:

 TOUGH!

 FIREPROOF!

 SPACE -SAVING!

 FREE FROM SOLDER!
Let's tell you more about the Cactus' and the `Porcupine'-write for catalogue (pages 2028-2029/A)

Co., Ltd., Oakcrott Road, Tolworth, Surbiton, Surrey. Tel: Elmbridge 5241/2/314

SPECIALISTS IN ELECTRO TECHNICAL CERAMICS & COMPONENTS  SPECIALISTS IN ELECTRO TECHNICAL CERAMICS & COMPONENTS



JANUARY, 1954 WIRELESS WORLD 91

C.R.T.

Display Units
With the basic essentials for visual
presentation and designed to provide
in simple and convenient form the
best means of demonstrating signals
from your existing equipment, they
will also form display units for the
Unitel System of instruments.

Model 1001 incorporates a 5in. diameter
cathode ray tube with the following
features :  Post Deflection Accelera-
tion at 4000 v.  Fine Focus, High
Intensity and Sensitivity. Self con-
tained operating potentials from 200
to 250 v. A.C. Mains.  Graticule with
variable illumination.  Full screening
against external fields.

Ideal for monitoring production tests.

NA coiuj
18, Avenue Road. Belmont, Surrey. VIGilant 0345

Specialists in Oscilloscopes and D.C. Amplifiers

Your problems are our interest - Write for details.

EASY
R S

Estd.

TERMS
1925

LEAK QUALITY EQUIPMENT
for the Connoisseur

POINT -ONE TL/12 12 -WATT
Triple Loop Feedback Amplifier

THE NEW VARI-SLOPE
Gives audibly better repro-
duction. No chokes to
cause magnetic hum pick-up.
Extremely low harmonic and
intermodulation distortion.
Cash Price E12/12,12

LEAK
terms.

For the highest possible
quality of reproduction from
Pick-up, Radio, Microphone,
Film and Magnetic Tape this
amplifier has won world-
wide recognition. As used
by the B.B.C. and many

overseas Broadcas7ing Cor-
porations.

Cash Price 120 7/0.

PRE -AMPLIFIER

For fuller deta'Is see maker's advertisement on p. 85

TERMS for these TWO UNITS
19 deposit with order and 18 monthly instalments of 40,-.

Passenger carriage 10,- extra, payable with deposit.
V.S. TUNER AND DYNAMIC P.U. also supplied on similar

All the above available separately

Chassis
Two new models incorporating many new features including Bass and
Treble lift controls and improved tuning scales with flywheel action.
MODEL FC38. 3 -wavebands 16-50m., 190-500m., I 000-2,000 m. 8 -watt
P.P. Output. Cash Price E23 13 0 (incl. P.T.)
MODEL RF4I. 10 valves, 4 -wavebands, 12-35, 35-90, 190-550, 800-2,000m.
10 -watt P.P. output. Cash Price £31.'19/8 (incl. PT.).

See maker's advertisement on p. 133

Connoisseur 3 -speed GRAM UNITS and LIGHTWEIGHT
PICK-UPS to match, can be supplied from stock.

Wharfedale & Goodman LOUDSPEAKERS. Complete
range available.

Illustrated lists of any item and details of our EASY TERMS
will be sent upon request by return.

HAVE YOU
the amazing ALL -NEW

REMINGTON '60'
ELECTRIC DRY SHAVER

OUR 14 DAYS FREE TRIAL OFFER
WILL CONVINCE YOU

that it really does shave every type of beard qtycker
and closer than any other method.

SEND ONLY 20/- DEPOSIT for 14 DAYS FREE TRIAL
DEPOSIT RETURNED IN FULL IF NOT SATISFIED. Balance by 8
monthly payments of 24!-. Cash Price E9/19/0. A.C./D.C. 200'250v.
Brand new, dispatched by return in silk -lined case, post paid. 12

months maker's guarantee.

THE L.R. SUPPLY COMPANY LTD
(LONDON RADIO SUPPLY COMPANY)

BALCOMBE B-ra rzen e2.4 SUSSEX
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RECEIVERS TEST EQUIPMENT AMPLIFIERS RECORDERS, ETC.
Britain's most comprehensive Suppliers of Electronic
Equipment for " Hams" and Industry.
All readers are cordially invited to call and inspect our stocks.

AMPLIFIERS  RECORDERS  SOUND EQUIPMENT
The latest Webster Tape Recorder in case (1953), £75. Simon Sound
82 tape recorder as NEW, £45. Baird type 2 tape recorder, E45. Micro-
phones. Lustraphone, STC, Ronnette, Tannoy, etc. Rogers Amplifiers, £20.
Disc cutting gear MSS, BSR, U.S.A. 2 speed motors and cutting gear
110 v., El I. Loudspeakers in stock. Goodmans, Wharfedale, Vitavox, etc.

BRITISH TEST EQUIPMENT
AVO Model 7 as NEW, £15. Model 40, £12. AC/DC minor, E6/15
Roller panel valve testers, E12. Electronic test meter by AVO, £30.
Wide range signal generator, E22. AVO valve characteristic meter, £50.
Taylor: 658 signal generator, £9. 65C signal generator, E13. 90A
test meter, £10. 260A TV Wobbulator, as NEW £30. Evershed Wee
meggers 500 v., E14. Bridge type and others in stock. Marconi : Signal
generator types TFI44G, TF5I7, TF390jG Valve voltmeters, output
meters. Marconi BFO type L0800A, etc. Cossor Double Beam oscillo-
scopes, type 3339, 339 from £35.

TRANSMITTERS
U.S.A. 1953 Harvey Wells, type TBS50. Phone CW. 80, 40, 20, 15. 10,
6 and 2 metres. Crystal Oscillator VFO switching. AS NEW. Less power
supply, E45. ELMAC transmitter 50 w. Phone or CW. VFO or crystal
control, 75, 20, I I, 10 bands. Dual scale meter, less power supply mobile
or fixed, £50. Latest Job. f55 NEW. Hallicrafters HT17's, E25.

RECEIVERS
All receivers are in good working order and condition unless stated.
SX28, 550 kc/s-42 Mc/s., £45. SX24, 550-42 Mc s., £28, S2OR, 550-42 Mc's.,
£25. 520, E20. S29, AC, DC portable, battery 550-32 Mc s., EZS. S38

* OUR ONLY ADDRESS IS WE ARE ALWAYS PREPARED

AC/DC 110-250 v. 550-30 Mes., £25. Also in stock S27, 30 Mc/s-150 Mc/s.,
S27CA, 150-230 Mc's., HTI I A Marine 12 v, radiotelephones. HRO
receivers junior and senior types with all coils and power supplies from
E27, complete. National NC44, N R100, NC81X, NC200. Marconi CRI00.
60 kc/s-30 Mc/s., £28. RME 69, E35. Eddystone receivers : Types 640,
E22/10/-; 740, 05 ; 750, £50 ; 680, £65 ; 670, 05 ; 504, E25. RCA
receivers, AR88D and LF from E55. Set of three dials for model D, E1/10/-.
MAN UALS for the following receivers : AR88D-LF, AR77E, Marconi
CR100, S20, S2OR, 82 Transmitter/Receiver, H.R.O.s. Photostatic copies
of originals El j7/6.
Also in stock. Receivers by many other makers. MCRI receivers, ES.
B2 Transmitter/Receiver, f20.

U.S.A. MICROWAVE TEST GEAR
No technical manuals for sale. Please write for prices.

TS3. S band power frequency meter. TSIO. APNI Test set. TSI3. AP.
X band signal generator. TSI4. S band signal generator. TS34. Radar
Syncroscope. TS36. X band power meter. TS62. X band echo box.
TS69. 300-100 Mc, s. frequency meter. TSI27. 300-7C0 Mc/s. frequency
meter. TS226. 300-1,000 Mc/s. power meter. BC22I. Frequency
meter (Bendix). BCI277. S band signal generator. TS45/AP. 3 cm.
signal generator. I -222A. 8-15 Mc s. 150-230 Mc/s. signal generator.
1E-19 signal generator. TS89. Pulse voltage divider. TS47. 40-
500 Mc/s. signal generator. TSI74. 20-250 Mc s. FERRIS. 22A signal
generator, Dumont scope, type 224A. GENERAL RADIO 804B.
30-300 Mc/s. signal generator.

RECEIVERS  KLYSTRONS  MAGNETRONS
American Receivers. APR4 and tuning units. 30-1,000 Mc s., APRS,
1,000-6,000 Mc/s. Klystrons 723, AB, 707A, 7078, CV 129. Magnetrons
725A, 2132, 2K33, 2K25, TR cells 1824, and many other items of
equipment covering HF, VHF, UHF and centimetric bands.

TO PURCHASE EQUIPMENT SIMILAR TO THE RANGE NOW OFFERED

UNIVERSAL ELECTRONICS
*27 LISLE STREET, LEICESTER SQ., LONDON, W.C.2

Shop hours, 9.30 a.m. to 6 p.m. Thursday, 9.30 a.m. to 1 p.m.

Write, Call or Telephone
GERrard 8410 (Day)

MEAdway 3145 (Night)

Three -Range PROBE

MILLIVOLTMETER
Model VM6451

SELF-CONTAINED

STABILISED

POWER PACK

ACCURACY TO ± 5% OF

FULL SCALE DEFLECTION

AUTOMATIC OVERLOAD

PROTECTION

Designed to provide direct readings for A.C.
voltages from 10 millivolts to 2 volts. Three ranges
are provided and readings are accurate within 1db
from 50 cycles to 150 megacycles. The double
triode measuring valve is detachable from the
cabinet. This instrument can also be used for
modulation carrier detection with the use of head-
phones. Write for full specification.

BRITISH PHYSIc44 LABORATORIES
Rodiett HERTS Tel: RADLETT 5674-5-6

dmBP15

LEWIS RADIO COMPANY
for

CHASSIS
Send for free leaflet on our latest 3 -waveband 5 -valve
superhet chassis.

AMPLIFIERS
Send for free leaflets on our 5 and 41 watt domestic
models.

CABINETS
We picture here
our latest T V
cabinet at

£15.10.0
Suitable for ALL
Tubes. Send I -

for our NEW
illustrated cata-
logue of Cabinets,
Auto -changers,
Loudspeakers
and Armstrong
Chassis. We
make individual
cabinets to speci-
fication.

120 Green Lanes, Palmers Green, London, N.13
1111111M111=MENIMIBOWes Park 6064
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When the demand is for sound
reproduction giving maxiinum

audibility and fidelity to every
Crews.

member of the audience, then you can
confidently install the Vitavox Bitone

Reproducer. We will gladly send
you fullest information on request.

4,4,/1

Model 3101 6201

Peak watts 10 20- Impedance (nom) 15 ohms '15 ohms
. Filter cross -over frequency 1,000 cps 1,000 cps

- Filter attenuation per octave 6 db 12 db- H.F. distribution (nom) 60° x 20° 60° x 40'
- Finish Medium oak with- metallic bronze horn

(and grille on 3101)

VITAVOX Bitone
Vitavox Limited, Westmoreland Road, London, N..9.

reproducers
Telephone : COLindale 8671 (PBX).

WHY BUILD? when you can buy this

BAIRD MK.II TAPE RECORDER
for only 59 GNS. complete
Fully tested and proved in operation, this famous tape record-
er brings high fidelity performance within your reach. Look
what it offers :-twin track technique, each 1,200 ft. reel giving
a whole hour's recording; excellent response between 50 and
10,000 c.p.s.; single control operation of motors; rewind time
only 45 seconds ! Complete with moving coil microphone and
high coercivity tape . .. here's outstanding value for money!

START RECORDING NOW!
Write for details to:

TAPE RECORDER DIVISION, Baird Television Ltd., Lancelot Road, Wembley
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reasons why those concerned

Does not curl-lies flat on the transducer
head, giving better frequency response,
and smooth tracking.

Has the lowest possible surface friction-
reducing wear on transducer heads, and
guide pillars.
Has the best possible dispersion of oxide
particles, free from coagulation, and
flocculation ensuring low noise level.

*Is correctly heat -dried to preclude
" blocking " and sticking, layer -to -layer,
under storage conditions.

*The Lacquer is formulated to attain the
maximum adhesion to the base material.

with recorded sound choose

WERROVOICI1
MAGNETIC RECORDING TAPE
Gives the highest possible signal-to-
noise ratio-excelling in high -frequency
response.

Has a superlative dimensional stability-
negligible stretch, and the highest possible
tensile strength.

*Discourages static collection during fast-
forward, and fast re -wind operations.

*The Kraft Paper base has been selected
after careful development with the paper
manufacturers-flexibility, and super-
calendering being prime considerations.
The Lacquers are pigmented with the
highest grade powder. The individual
particle size is less than one micron
(0.000039 inch).

Suitable for Single or Double Track Recording. Length 1,200ft.
on 7in. Diameter Spool-Frequency response 50 C.P.S. to 10

kc s. at 7.5 in. per sec. Breaking Strain exceeds 41b. 22/6
MAGNETIC COATINGS LIMITED
38 GROSVENOR GARDENS LONDON SWI Telephone. SLOANE 9129

WORKS & LABORATORY: 25 DASHWOOD TRADING ESTATE
LARCH ROAD  LONDON SW 12 BALHAM 5579

VD.071

CD 071

LD.071

SCREENED

CONNECTORS
for cables of 0.2" to 1.03"0.D.

Single and multi -way types.
Special types fitted with coupling rings.

Cable joining connectors.
U.S. Type Connectors

as illustrated.
CABLE
O.D. TYPE CODE

NO.

0.41"
0.25"
0.2"

fits on
00.071
00.071
vo.071

fits on
013.071
w.071 )

fits on )
Go.071
Lo.071 )

Straight plug
Reducing adaptor
Reducing adaptor

Elbow plug adaptor

Bulkhead(Junction)
adaptor

Chassis receptacle

oo.071
RD.07/05
RD.07/03

LD.071

vn.071

00.071

Other Transradio specialised products:
CO -AX air -spaced articulated

Very Low Loss Cables.
Microdual Two -speed Precision Drives.

TRANSRADIO
LT D

1388 CROMWELL ROAD, LONDON, SW7,

ENGLAND Telephone. FREmantle 4421 (P.B.X.)

PRICE
RETAIL

4/
The pigment is dispersed and milled, with
the highest degree of control, thus
ensuring a uniform dispersion of the
oxide particles within the binder.

*The spools were designed to incorporate
the " universal" hub, perfect balance,
and negligible rotation noise.
" FERROVOICE " products are subject
to continuous development by our
technical staff.
" FERRO VOICE " has a Coercivity of
270 oersteds (BHC) remanence =-
730 gauss, when subjected initially to a
magnetising force of H -. 2,000 oersteds.

IFIEWIROW

REORD

The Minor, although
small, possesses all features of the

large models and no mechanical or electrical
point essential to efficiency has been omitted,

Among other fine instruments manufactured by :-

THE RECORD ELECTRICAL CO LTD
BROADHEATH - ALTRINCHAM - CHESHIRE
Phone: Altrincham 3221 (4 lines) Cables and Grams : "Cirscale" Altrincham
London Office : 28 Victoria Street, S. W.1. Phone : Abbey 5148 & 2783
Grams : "Cirscale" Sowest, London. Cables : "Cirscale" London
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MAINS
TRANSFORMERS

FULLY INTERLEAVED
SCREENED AND IMPREGNATED. ALL GUARANTEED.
ALL PRIMARIES ARE 200/250 v. Half Shrouded.
HSM63 (Midget). Output 250-0-250 v. 60 mla , 6.3 v. at 3 amps.,

5 v. at 2 amps 16/3
HS63. Output 250-0-250 v. 60 m/a., 6.3 v. at 3 amps. 5 v. at

2 amps 16/6
HS40. Windings as above. 4 v. at 4 amps., 4 v. at 2 amps 16/6

Output
HS2. 250-0-250 v. 80 m/a. 19/-
H53. 350-0-350 v. 80 m/a., I9/-. HS30. 300-0-300 v. 80 m/a. I9/-
H52X. 250-0-250 v. 100 m/a., 21/-. HS75. 275-0-275 v, 100

m/a. 21/-
H530X. 300-0-300 v. 100 m/a., 21/-. HS3X. 350-0-350 v

100 m/a. 2I/ -

Fully Shrouded.
FSM63 (Midget). Output 250-0-250 v. 60 m/a., 63. v. at 3 amps.,

5 v. 2 amps 26/9
Output

FS2. 250-0-250 v. 80 m/a 21/-
F530. 300-0-300 v. 80 m/a., 21/-. FS3. 350-0-350 v. 80 m/a 21/-
FS2X. 250-0-250 v. 100 m/a., 23/-. FS75. 275-0-275 v. 100

m/a. 23/-
F530X. 300-0-300 v. 100 m/a., 23/-. FS3X. 350-0-350 v. 100

m/a. 23/ -
All the above have 6.3 4-0 v. at 4 amps., 5-4-0 v. at 2 amps.
FS43. Output 425-0-425 v. 200 m/a., 6.3 v. 4 amps., C.T. 6.3 v.

4 amps., C.T. 5 v. 3 amps. Fully shrouded 47/6
FS5O. Output 450-0-450 v. 250 m/a., 6.3 v. 2 amps., C.T. 6.3 v

4 amps., C.T. 5 v. 3 amps. Fully shrouded 67/6
F3SX. Output 350-0-350 v.250 m/a., 6.3 v. 6 amps., 4 v. 8 amps ,

4 v. 3 amps., 0-2-6.3 v 2 amps. Fully shrouded 65/-
F5I60X. Output 350-0-350 v. 160 m/a., 6.3 v. 6 amps., 6.3 v.

3 amps., 5 v. 3 amps. Fully shrouded 44/-
F543X. Output 425-0-425 v. 250 m/a., 6.3 v. 6 amps., 6.3 v.

6 amps., 5 v. 3 amps. Fully shrouded 63/6
HS6. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amps., C.T. 5 v.

3 amps. For receiver R1355. Half shrouded 26/6
HSI50. Output 350-0-350 v 150 m/a., 6.3 v. 3 amps., C T 5 v.

3 amps. Half shrouded 27/9
F36. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amps., C.T. 5 v.

3 amps. Fully shrouded 29/6
FSI20. Output 350-0-350 v. 120 m/a., 6.3 v. 2 amps., C.T. 6.3 v.

2 amps., C.T. 5 v. 3 amps. Fully shrouded 29/9
FS256. Output 250-0-250 v. 80 m/a., 6.3 v. at 6 amps., 5 v. at

3 amps. Fully shrouded. 28/6
PRI'l. Output 230 v. at 30 m/a., 6.3 v. at 1.5/2 amps 2I/-
F5I50. 350-0-350 v. 150 m/a., 6.3 v 4 amps., 5 v. 3 amps 31/6
FSISOX. Output 350-0-350 v. at 150 m/a., 6.3 v. at 2 amps ,

C.T. 6.3 v at 2 amps., C.T. 5 v. at 3 amps. Fully shrouded 31/6
The above have inputs of 200/250 v.'

OUTPUT TRANSFORMERS
MIDGET OP. 5,0000 co 30 3/9

8,000D. to 30 3/9
MOPI. Ratios, 26, 46, 56, 66, 90, 120-150 in/a. max. current,

C.T. for Q.P P. Class B, etc. Secondary 2/4 ohms. Top panel,
and clamped, each 5/6

OPIO. 10/15 watts output. 20 ratios on Full and Half Primary 17/9
OP30. 30 watts output, 20 ratios on Full and Half Primary 25/9
Williamson's O.P. Transformer to Author's specification E4/4I-
Chokes for Williamson's Amplifier. 30 H. at 20 m/a 16/6

10 H. at ISO m/a 32! -

FILAMENT TRANSFORMERS
An 200/250 v. Input.

F3. 6.3 v. ® 3 amps
F4. 4 v. @ 2 amps., 7/6. F6. 6.3 v. 2 amps
F6X. 6.3 v. @ 0.3 amps., 5/6. FI2 . 12 v. @ I amp
FU6. 0-2-4-5-6.3 v. @ 2 amps., 10/-. F12. 12.6 v tapped 6 3 v

(i-U, 3 amps
F24. 24 v tapped 12 v. @ 3 amps
F29. 0-2-4-5-6.3 v. @ 4 amps., 18/9. FUI2. 0-4-6.3 v. @ 3 amps.
FU24. 0-12-24 v @ I amp
FS. 6.3 v, i3/ 10 amps. or 5 v. @ 10 amps., or 12.6 v. @ 5 amps ,

or 10 v C(.1 5 amps
F6'4. Four windings at 6.3 v. tapped 5 v. il5 amps. each, giving

by suitable series and parallel connections up to 6.3 v.
20 amps.

Quotations, etc. -stamped addressed envelope, please

C.W.O. (add 1/6 in L for carriage).

Export enquiries invited.

9/6
7/6
8/-

16/6
23/6
17/6
17/6

34/-

51/6

H. ASHWORTH (Dept. WW),
676, Gt. Horton Road, Bradford, Yorks.

THE UNEX T.V.

WITH THE DRIVEN
For simplicity in fitting, high
electrical performance and long
trouble -free service, the UNEX
has no equal.
Like the popular Dublex, the
Unex is a driven array with
excellent electrical and mech-
anical features.
Vitally important points to
note on the Unex are :-
 EASY FITTING -Dia-

metrically opposed elements
screw into each other and
automatically make contact
with downlead terminals.

AERIAL

ARRAY

 SIMPLE DOWNLEAD CONNECTIONS
-excellent accessibility plus spring loaded
braiding clamp ensure speedy and positive
connections.

 HIGH ELECTRICAL PERFORMANCE -
Forward gain of 3dB Front Back ratio of
25dB guarantee excellent electrical efficiency
plus maximum interference rejection.

 INEXPENSIVE -Prices are low despite the
high quality materials used. 83S -complete
with 6ft. alloy mast, single lashing bracket
etc. i3/19/6.

83T complete with 10'x 2" lightweight
mast, double lashings, etc £6 15 0

83F complete with 14'x 2" lightweight
mast, double lashings, etc a 12 6

83C complete with cranked arm,
single lashing bracket E3 19 6

83X array only for own mast fitting E2 4 0

Above are for all vertical channels. Add extra
for horizontal versions.
Other Aerialite High Efficiency T/V Aerials include:
Dublex, Aerfringe, Aerphase, Aeraitch, Aerfold.

Iti4xlite' LTD.

CASTLE WORKS STALYBRIDGE CHESHIRE.
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MANUFACTURERS OF

AUTOMATIC, HAND
& STRIP WINDING

MACHINES
SOLE AGENTS ABROAD

K. G. Khosla & Co., 1 Original Road (Opp. Pahargani
Police Station), New Delhi 1, India.

Etablts Octave Houart, 14 Quai de LIndustrle, Selessin-
loz-Liege.

R. H. Cunningham, Pty., Ltd 115 Wattletree Road,
Armadale, S.E.3, Victoria, Australia.

Heftye & Frogg, Oslo, Norway, Storgaten, 15.
Technical & Industrial Services, P.O. Box 60. Claremont.

Cape Town

YOUR ENQUIRIES ARE INVITED

ETA TOOL CO
(LEICESTER) LTD

29A WELFORD ROAD, LEICESTER
Phone 5386

" C"-Core transformers and chokes (open and
hermetically sealed) are now included in the
comprehensive range of standard " Somerford"
types available for `off the shelf' delivery. A
fully descriptive catalogue is available from
GARDNERS RADIO Ltd., Christchurch, Hants.

A. workshop
in your
pocket!

:OR ONLI

25'B
Post Free

THE
TELEVISION
& RADIO SERVICE

ENGINEERS' MASTER TRIMMER KIT I End Trimmer  I Side Trimmer I Yaxley Switch Contact Adjuster I Low Capacity Trimmer I Screwdriver
I Set of Feeler Gauges I Set or Six

Box Spanners from I to 8 B.A.  I Set of
Four Spanners from 0 to 8 B.A.
in durable black crackle finish metal case.

Expos Enquiries J & S. NEWMAN Ltd.
100 HAMPSTEAD RD. LONDON N.W.1 Telephone: EUSton 51767
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RESISTOR SPECIFICATION
Max.

Loading Volts Range
250 10 ohms
500 to 10

megohms
Tolerance available ±20%, ±10%, ±5%

Dimensionsr Xr x r

oracle

ONLY -We LAB unit has all use feaVes...

BRITISH
PATENT

No. 680632

Ref.
T
R

Type
}watt
1 -watt

1 -watt
1 -watt

* Continuous storage * 700 resistors in a space 12"x 4"x 4"
* Ohmic values separately carded * Finger-tip selection

Designed to provide a complete range of resistors
for research and experimental laboratories and small
production units. As easy to use as a card index.
Rapid selection from 700 sorted and carded resistors.
Continuous storage - empty cards merely replaced with
full ones available from stock. The Lab Continuous Storage

Unit is supplied FREE with initial purchase of
180 Type R Resistors (Order LSUC

or 240 Type T (Order LSUC I)

THE [11

CONTINUOUS

STORAGE UNIT
The Lab Continuous Storage Units are available from your normal source of supply,
but more detailed information can be obtained from

THE RADIO RESISTOR COMPANY LTD.
50 ABBEY GARDENS, LONDON, N.W.8 Telephone : Maida Vale 5522

nigh

Laboratory
ent

REBUILT & GUARANTEED AS NEW!
We have a comprehensive range of electronic
equipment by well known makers, including
Microwave Receivers, Signal Generators and

Cavity Wavemeters.
A small selection of other equipment is

shown below.

* Universal Bridge type TF.373D * Transmitter
Output Meters 3-10 W Max. 100 200 Mc/s * Frequency
Meters type BC.22I TE.I 49 and TS.69/AP * Beat
Frequency Oscillator type LO.800A* Constant Voltage
transformers and variacs * F.M. Signal Generators
by Boonton * Sullivan Precision Beat Frequency
Oscillators * Valve Voltmeters type TF.428B I.

Micro photometers, Chart recorders to your specification.

SIGNAL GENERATOR
TYPE TF.144G

WE CAN ALSO UNDERTAKE TO RECALIBRATE OR REBUILD YOUR LABORATORY EQUIPMENT.

For further particulars of these and other high grade electronic instruments, write to:-

HATFIELD INSTRUMENTS LTD.UXBRIDGE ROA.7D
HANWELL, LONDON, W

Telephone EALing 0779, 9857
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BUILD YOUR OWN TAPE RECORDER
ALL PARTS PRECISION ENGINEERED

Main plate (Drilled-16'in. x I4,+in.) 52/6
Capstan assembly 65/-
Switch unit 37/6
Tape Holder assembly 22/6
Pinch Roller assembly 15/-
Brake assembly 16/6
Capstans-7in., 7/- ; I5in. 7/6
Motors, each 38/6

(Send S.A.E. for detailed list)
Decks : Wearite LB

Truvox 22 gns
Lane E17 10 Motek

Also Complete " Soundmaster " Kit.
El7 10

8 -VALVE ARMSTRONG SUPERHET
8 watts push-pull
output, Negative
feedback, Bass and
Treble controls
Short, medium and
long wavebands.
(Other Armstrong
models in stock.)

E23/13,0

Also 10 valve Superhet Chassis
(Model RF41) E31 19 8

H.P. TERMS

AVAILABLE ON
PURCHASES

OVER £10

Illustrated
Catalogue 6d. post

free.
N.B. If you already
have catalogue,
send S.A.E. for
latest additions and
amend ments.

LATEST GRAM. UNITS
TA/AC-3 speed unit (less heads) E7 II I

RC90-3 speed changer (less heads) £17 16 6
RC75A-3 sp. auto (less heads) LI 3 8 4
RC80-3 sp. auto (less heads) EIS I 6
BSR G U4A-3 sp. Xtal Tio head E9 4 I I

GU4M-3 sp. Decca XMS heads £12 17 7
COLLARO-3 sp. Studio trans-

cription (less P.U.) E13 9 6

(with Studio pick-up type " 0 "or " P "£18 4 9
CONNOISSEUR 3 speed Ell 17 3

THE " LINCOLN '' OSCILLATOR COIL

Completely enclosed in
" Neosid " former en-
suring minimum ex-
ternal field. Unusually
good waveform with
maximum amplitude at
45 Reis. Lettered tag
panel connections and
one -hole fixing.

Overall size, I in. x 13in. x lie. PRICE 12.16.
(Post 6d.).

Complete Oscillator unit with valve 50 -

"Q -MAX " CHASSIS CUTTERS
STILL the easiest and quickest way of cutting
holes in SHEET METAL

each
I" or i" 11/6

12/6
I", I rorlf" 14/9,
It"or I#" 16/6'
If" 18,6

30
2r 35,-
I" square 23/ -

Keys, small,
10d., medium,
113, large, 1/9.'

Patent No. 619178

SPECIAL PRICE FOR COMPLETE SET £10

25 HIGH HOLBORN, LONDON, W.C.1
TEL: HOLBORN 6231

HEADS
ACOS
HGP35 (head) 42, II
HGP20 72.8
HGP19 (head) 42,3
CONNOISSEUR
Head and arm 119 3
Head only 66 3
DECCA XMS
Head and arm 75 -
Head only 54,8

* 14 Ranges

* Linear scale

* 200;250 volt A.C.
mains operation

* Condenser leakage
test

* Internal standards of

* Fully guaranteed

The MODEL CR50
BRIDGE measures capaci-
tance from 10pF to 100mF
and resistance from I ohm

I
to 10 megohms in
fourteen ranges, having

a ci,tal scale length of 120 inches Indication of balance is given by
electron beam null indicator fed from a high gain pentode. Specially
designed for bench use with case and panel of steel, finished black
crackle. Entirely complete with all valves and full instructions.
SATISFIED CUSTOMERS write-" I am highly satisfied with same."
" . . pleased to say I find it very accurate and very sensitive "
" I will say I think the Bridge the best I have used." " Sincere thanks
for your excellent service." " . and I am completely happy to have
ordered the instrument through you."
If further information is required please send self-addressed stamped
envelope.
Terms : Cash with order. If not completely satisfied, return within
three days and money refunded.
Special reduction for quantities. Write for quotation.

PRICE ONLY L6/19/6, plus 4'6 carriage and packing.
SEND NOW TO :

GRAYSHAW INSTRUMENTS
54, OVERSTONE ROAD, HARPENDEN, HERTS.

THE GOLDRING
MAGNA CARTRIDGE

A magnetic Turnover Cartridge with
high output and cantilever styli.

 Entirely new principle. (Pat. applied
for.)

 Output comparable to crystal pick-
ups.

 Cantilever styli give minimum
record wear and eliminate needle -
talk.

 Styli easily replaceable.
 Smooth extended frequency

response on both standard and
L -P. records.

 The ideal replacement Cartridge
for 3 -speed record changers and
units.

Of special interest to the designer of
new equipment.
Write for full technical information to :-

ERWIN SCHARF
49-51a, DE BEAUVOIR ROAD, N.1

Telephone: CLIssold 3434-5-6
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cite truest souna recording
""

Arirga 046

You've not heard true sound reproduction until
you've tried the new `Scotch Boy' Magnetic
Recording Tape-the nearest approach yet to
perfection in tape recording ! Already noted
for crystal clear recordings at economical
running speeds, ' Scotch Boy' now offers you
new and improved features-higher sensitivity.

ANOTHER 3m
COMPANY

tape

extra output I

yet

6 db extra output, higher signal/noise ratio,
even less distortion, and perfected dry lubrica-
tion. As before, you have the choice of six reel
sizes from 300ft. to 3280ft. Put this new
magnetic tape on your recorder and you will
realise why ' Scotch Boy ' is used by recording
companies and the B.B.C.

PRODUCT

Ask your dealer to show you the new Scotch Bo v ' or write for full details to:

MINNESOTA MINING & MANUFACTURING COMPANY LTD, 167 Strand, London, W.C.2 Tel: T BMW! Bar 6363

a ilwaxMUMMINMU.\\ M, sm.,m4E\\ maN. A.\ Mx.mmemmm.Um MEMmalt1MumWftwaMantattilienenMenallammraMmeal1EWmMalEtEklEUVEmneallaseeeemV2.ax%\ \Etat

TAPE AMPLIFIER
New Mk. II AC/54

Matches all

popular Tape Decks.

Approved by Truyox.

Can be used as a conventional audio amplifier.
 OUTPUT : 4 watts, 1 per cent distortion
 INPUT 1 millivolt.
 HIGH OR LOW IMPEDANCE RECORDING HEAD SUPPLIES.
 MANUAL OR AUTOMATIC tape deck switching catered fur.
 INPUTS for Mic.,Grarn., Radio, P.R. Cell, Telephene pickup.
 CONTROLS: Volume, Treble Lift/Cut. Bass Llit/CutiOn-oli,

Recording Level Indicator, Record/Playback Switch.
For A.C. =Non 200-250 v. (100-125 v. to order).

RETAIL PRICE . 16 (INS. 12 Months' Guarantee.

ILLUSTRATED DESCRIPTIVE

RADIO TUNER
MODEL RF/716

A 3 -valve 3 -wave Superhet unit employing a new distortionless
detector circuit which will provide reception of radio programmes
comparable to the best reproduction from gramophone records.

A worthy adaition

to any Hi-Fi amplifier

 Entirely new distortionless diode triode detector
 Unexcelled reception of good transmissions.
 Alternative high and low Impedance outputs.
 Output voltage 750 mV. average.
Power requirements: 200.250 v 25 mA. D.C. 6.3 v.1.2 A. A.C.
RETAIL PRICE : 14 ONS. Tax Paid. 12 Months' Guarantee.

BROCHURES AVA;LABLE.

LEE PRODUCTS (GREAT

cams"

BRITAIN) LIMITED,
ELPICO HOUSE, GREAT EASTERN STREET, LONDON, E.C.2.

Tel : 131Shopsgate 0444-5-6. Grams: Leprod, Ave, London. Cables: Leprod, London.
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A STITCH IN TIME
Like most things electronic instruments must be properly
maintained if they are to give the best results. Stoppages and
delays can be avoided if periodic inspection and adjustment is
made by our specialist engineers.

Our Service Department is staffed and equipped with this aim
in view. It will pay you to avail yourself of these facilities.

We are Agents for :
AIRMEC LTD., ADVANCE COMPONENTS LTD., AUTOMATIC
COIL WINDER AND ELECTRICAL EQUIPMENT CO. LTD., A. C.
COSSOR LTD., CINEMA -TELEVISION LTD., DAWE INSTRUMENTS
LTD., ELECTRONIC INSTRUMENTS LTD., FURZEHILL
LABORATORIES LTD., KELVIN AND HUGHES LTD., H. J. LEAK
LTD., J. LANGHAM THOMPSON LTD., MULLARD LTD.
(EQUIPMENT DIVN.), MEASURING INSTRUMENTS (PULLIN) LTD.,

WAYNE KERR LABORATORIES LTD. (and others).

F. C. ROBINSON & PARTNERS LIMITED
Sales, Showrooms L 287, DEANSGATE, MANCHESTER, 3. Phone : DEAnsgate 6601
& Service Dept. f Factory : COUNCILLOR LANE, CHEADLE, CHESHIRE

HANNEY of BATH offers
WILLIAMSON AMPLIFIER. We have limited stocks of WODEN potted com-
ponents. Output trans. WOT. 26 (3.6 ohm secs.). 138/8: WOT.25 (1.7 ohm see.).
130/-: PTM. 14A mains trans.. 87/6: PCF. 12 150 ma choke, 44/-; PCF.2'd
SO H. 20 me, choke, 30/-; PTM.23, main trans. for pre -amp. 47/8. Resistor
IRK) and condenser kits (CK) available. RK, main amp., 33/9; RE, fig. 13,
12/6: RK, fig. 15, 24/-; RK, fig. 19, 37/- - RK, fig. 20, 6/8 RK, fig. 27, 12/6;
BK, fig. 29, 24/6 ; CK, fig. 13, 15/- fig. 15, 47/-; OK. fig. 19, 54/6 ;
CK. fig. 20, (less 068 and 72). 12/9: CK, fig. 27, up. ; CK, fig. 29, 54/-. RK in-
cludes all pots. PARTRIDGE uncoiled output transformer with terminal board (1.7
ohm secs.). 26/19/6. Eletone Output transformer 24/10/-. Moans transformer
to specification. 57/6. 10 henry 150 ma. choke, 20/- ; 30 11 20 ma. choke, 10/ --

STANDARD VIEWNASTER. Constructors' Envelope, 7/6 complete kit with
wire, aleeving, nuts and bolts, less valves, tube and cabinet, GENUINE parts only
£31. OR in 7 easy stages: I. 62/3 : 2, 47/9; (Wenvoe 43131 3 £5/1/8 4,
9/10 210/41-: 6, £7/5/9: 7, 67/8; Individual parts (any lt...ern separate;y)
WB100 (sound and vision chassis), 18/6: WE'D/. 6/- ; NVB102, 18/6: WB103
42/-: WB1O3A, 52/6; WB104, 15/6: WB105 47/2: WRI06, 25/6; WB107
32/6; W13108, 33/3 WB109/1, 2 or 3 (state tube type), 22/6: .W0.00, 10/- 
WW12, 21/6: WB Console conversion kit,35/-; WB300 pre -amp chassis, 17/6:
Westinghouse Rectifiers, 14A86, 20/4; 14o36, 11/7: WX3 and WX6, 3/9 each:
36EHT100, 29/5; 36 EHT50, 26/1: 36EE1T45. 23/8: K31100. 14/8: K3/50,
8/9; K3/45, 812. T.C.C. Condensers. 2710- (any condenser supplied separ-
ately). Morganite pots, 51- each hforganite resistors, 35/3. Colvere pots. 22/6:
or CLR901 3/3 each and CLR4089/22, 6/4. Belling -Lee L707, 819. Fuses, Gd.
each. Wearite Goilsets (with L9), L'don and Belfast 22/-, Wenvoe and Pontop
Pike 28/- R. Moss, Eac6S, B' ham and Brighton, 30/-. Pre -amp coil. 41- pr.
(any channel).

TELERINEL Constructors' Envelope, 6/- ; Collects 44/6: Chassis kit. 50/-:
T.C.C. kit. £7/4/3; EMS rectifier, 21/-; Allen Components, L0308. 40/-:
P0305, 21/-: DC300, 39/6; PC302, 31/-: OLIO and GL18, 7/6 each; BT314.
15!- : 0C312. 21/- ; Amu, 30/- ; OP117. 9/- Dubilier Resistor/pot. kit. 81/6.

SOONDMASTER. Constructor's Envelope 6/6. W.B. Kit 211/13/2 : 3 Collaro
Motors £5/15/-; Lab. resistors/Cots. 48/6: T C.C. condensers 83/. ; Wearite
kit, £7 ; Bulgin kit 70/- ; 3 NSF switch. 35/6: Breed) tape desk, unassembled
£13/13/-; W.B. cabinet, £6 ; 6 Mullard Valves £5/18/2; Lustraphone C51Z
mike 25/15/-.

Complete priced parts lists are available ior the above designs, and are issued
with our GENERAL CATALOGUE (6d. in stamps please). Please add Postage
to orders under £2.

L. F. HANNEY
77, LOWER BRISTOL ROAD, BATH. Tel: 3811

REDUCE YOUR PRESS TOOL COSTS

THE HUNTON UNIVERSAL BOLSTER OUTFIT

FOR SHEET METAL PIERCING AND

BLANKING ON FLY PRESSES

Bolster Frame with
2 adjustable gauges
and insertable steel
Holders for Dies
his. to 31in. bore

diameter.

Equip your Press with
the Hunton Outfit and use
inexpensive standardised Punches and
Dies gin. to 31in. diameter, obtainable from stock-in Ain. sizes
-when required.
Standardised Tools also available at short notice for Square, Oblong and
other shapes, Louvre Forming (up to Bin. long), Corner Notching, Corner
Radiusing, Angle Iron Notching and Piercing, etc.

Get the Outfit now-Buy Punches, Dies and Tools as you need them.

Descriptive brochure and prices on request.

0

Two Punch Holders
with detachable
positive -action
Strippers take the
complete range of
Punches '-,in to 31in

diameter.

HUNTON LIMITED
Phoenix Works, 114-116, Euston Road, London, N.W.1
Telephone EUSton 1477-8-9 Telegrams Untonexh, Londo,
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Connoisseur
High Quality Equipment

A. R. SUGDEN & CO.
(ENGINEERS) LTD.

Facsimile in Sound

3 -SPEED MOTOR 3 -HEAD PICKUP

Identify each instrument in the orchestra with " Connoisseur " High
Fidelity Equipment. Records seem to live when played.

The 3 -speed motor (331, 45, 78 r.p.m.) with 12in. turntable is priced
(without pickup) at £21/1713.

The 3 -head pickup (if required with one head £5/19/3) extra heads
E3/6/3. Spare Armature System with sapphire 13/7.

All prices stated include Tax.

WELL GREEN LANE, BRIGHOUSE, YORKSHIRE
Telephone: Halifax 69169

MODERN ELECTRICS LTD.,
164, Charing Cross Road, London, W.C.2.
Export enquiries welcomed.

TAPE RECORDERS
GRUNDIG 700L £84 0 0
SIMPHONIC 8 watts £83 0 0
BAIRD Soundmaster 468 5 0
Baird Mk. II 461 19 0
Soundmirror Twin

Track
Table E69 10 0
Portable E74 10 0
WEARITE TAPE DECK

435 0 0
TRUVOX TAPE DECK

E23 2 0
RECORDING TAPES

GRUNDIG
L.G.S. 1,200ft. 42 0 0

SOUNDMIRROR
Paper Tape 1,200ft El S 0

FERROVOICE
Spare Spools 4 6
E.M.I. H60, 1,200ft El 15 0
E.M.I. H60, 600ft fl 1 0
E.M.I. H65, 1,200ft El 15 0
E.M.I. I-150, 1,200ft E2 8 0

SCOTCH BOY
1,200ft. El 15 0
600ft. El I 0
Spare Spools 1,200ft 4 3
Spare Spools 600ft 3 3

FERROGRAPH
1,200ft. E2 5 0

1,750ft. E3 3 0
Spools 9 6

AGFA
1,200ft. LI 17 6

600ft. El 2 6

rnmediate delivery from stock.

RECORD REPRODUCING
EQUIPMENT

COLLARO
3-spd. Unit complete
with studio P U £10 6 I

GARRARD
R.C.80 L17 I 3

R.C.90 £17 16 6
R.C.80 A.C. D.0 £24 14 4
TA/A.C. £9 10 10
TA/B Decca £13 7 I

SPEAKERS
TRUVOX

12 in. 30 E2 5

WB STENTORIAN-
HF. 610 f2 10
HF. 912 E3 7
HF. 1012 £3 13

GOODMANS
Axiom 150 Mk. 2 EIO 5

Axiom 102 E9 18
Axiom 101 E6 12
Audiom 60 ... E8 12

WHARFEDALE
WISCS £16 0
Super 12 CS/AL /16 0
WI2 CS E9 15
Golden 10 CSB C8 6

Super 5 and 13 CS/AL E6 13
Bronze 10in E4 12
Bronze Bin E3 4

W.B. Crossover Unit El 6
W.B. Tweeter Unit E3 15

0

6
0
6

6
2

6

0
0
0
7

3
9
0
6
6

TEST GEAR
AVO

Model 8 £23
Model 7 (latest) £19
Uniminor Mk. II £10
Electronic Meter E40
Wide Band Sig/Gen £30
Valve Characteristic
Meter E60
D.C. Minor 45
10kV Multiplier for
Model 8 £3
Carrying Cases for
Models 7, 8 and 40 13

ADVANCE
H.1 (Sig/Gen) £25
E.2 (SigiGen) £28
1.1 New Model 435

COSSOR
Oscilloscope 1049 E150
Oscilloscope 1035 E110

TAYLOR
All new Taylor Test Gear in

stock.
PICK-UPS

ACOS
GP.20 (Std. or L.P.) £3 6
Spare heads for above C2 0

DECCA
X.M.S. Magnetic £6 9

CONNOISSEUR
Super 2 Hds. C9 5

Spare Heads £3 6

COLLARO STUDIO
Type 0 or P El 14

10
10
10
0

0

0
5

0

0
12

0
0

0

S

6
3

4

H.P. Terms available on all items over £10. 0 . 0.

Tel.: TEMple Bar 7587.
Cables: Modcharex, London

Prompt attention to post orders.

VALVES
We are one of London's largest
stockists-Please write for re-
quirements.

MICROPHONES
ACOS

Mic 22 (Crystal) E4 4 0
Mic inserts for above El 0 0
Mic 16 (Crystal) £12 12 0
Mic 35-I (Crystal) El 5 0

LUSTRAPHONE
M,.0 with T/F.0 51 45 15 6

Heavy Table Base for
above £1 I 0

RESLO M/C (Low Imp.)
Ribbon High Fidelity E7 5 0
Mumetal Transformer El 15 0

MICROPHONE STANDS
Floor, 3 extensions E3 12 6
Table Stand El I 0

LEAK AMPLIFIERS
Point I, TL.12 428 7 0
Point 2, TL 25 £34 7 0
Vari-slope pre -amp £12 12 0
Type VS R.F. Tuner
Unit E34 19 0

SOLON. New Instru-
ment Iron 200-250 v
25 w. 19 8

ALL GARRARD, CONNOIS-
SEUR, DECCA and COLLARO
HEADS AND STYLI IN STOCK.
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-CITY SALE & EXCHANGE
THE HIGH FIDELITY SPECIALISTS LIMITED

90-94, Fleet Street, London, E.C.4. Phone: Central 939112

LEAK
TL/12 Amplifier
Vari-slope Preamplifier
V/S Tuner
Diamond P.U., L/P or Stan-

dard
Ruby Pick-up
Transformer for above

£28
£12
£35

£17
£11

7
12

1

11
11

P.U.s

CONNOISSEUR
Three Speed Transcription

£2 15

Motor
Super Lightweight P.U ,

with two heads

GARRARD
R.C.75A 3 speed Auto

£21

£9

17

5

Gram Units
R.C.80 3 speed Auto Gram

£13 8

Units
Models TA and TB, non -

auto

£15

£7

1

14

Offer the following from Stock:-

ACOUSTICAL
0 QUAD Amplifier and Pre -
0 amp, Mark II £42 0 0
3 QUAD Amplifier and Pre -

amp, Mark I £35 0 0
8 Also several secondhand
0 QUAD Mark I Amplifiers

reconditioned £25 0 0
One available with TRF

Tuner, complete £35 0 0
0

3

6

4

6

9
All Garrard heads available from stock.

H.P. TERMS
1/3rd deposit and balance
over 6, 12 or 18 months.

DECCA
Three Speed Transcrip-

tion Motor £18
Corner Speaker £28
X.M.S. or H Heads, all

impedances £2
P.U. Arm for above £1
348/C 3 speed Record Play-

er, walnut case £14
Two speed Player, with

turnover crystal P.U £6
4ft. x 3ft. Projection Tele-

vision £168

8 3
9 8

15 0
0 0

14 0

6 0

0 0

LOWTHER
P.W.1 Corner Horn, in

white wood £25 0 0

P.M.2 Pressure Unit, for
above £35 0 0

FM/AM Tunable 85;100
Mies Tuner Unit £22 0 0

V.A.F., A.M. Tuner £6 10 0

DT4 L 7 valve Tuner £37 6 3

LES 5 valve Tuner £23 15 9

ROGERS
Baby Amplifier, Mark II,

with preamp. £23 0 0

Minor Amplifier £11 10 0

Junior Corner Horn
Speaker £18 17 6

Minor Speaker Baffle .. £8 5 0

Hi -flux 8in. Speaker £3 0 0

Daily demonstrations at
OUR SPECIAL SHOWROOM

Listen in comfort

LET US QUOTE YOU
for part exchange on your
existing equipment.

MOTEK

K4 UNIT (shown above)

Motek-The name
for tape units.

Illustrated leaflet available on request.

MODERN TECHNIQUES
138-144 Petherton Road, London, N.S

Tel.: Canonbury 5896

ASK ARTHURS FIRST
Send your enquiries for all Radio and Electrical

* NEW VALVES goods, especially those in short supply.

We have probably the largest variety of valves in
the country. Let us know your requirements.
AVO METERS i N STOCK
Avo Modal 7
Avo Model 8
Signal Generator, Mains and Battery

Models
Electronic Test Meter
Valve Characteristics Meter

L19 10 0
E23 10 0

£30 0 0
L40 0 0
£60 0 0

Also full range TAYLOR METERS. List on request.

.......-............--.-...........
VALVE MANUALSO

Mullard ............
1

Osram ...........
5

,

Mazda, Part 2 ......

Brimar Nos. 4 & 5

Amateurs' Guide to
Valve Selection by

Valve Replace;
ment Guide... 2

e

1 6
11Muulil al arrdd .... .......
Art and Science

Sound Reproduc-
tion by F. H.

Brittain, D.F.H...
postage 6d. each extra.

Leak Point I Amplifiers E23 7

Leak Pre -Amplifiers ... E9 9 0

Leak Tuning Unit 05 6 3

Wearite Tape Deck E35 0 U

Grundig Tape Recorder
two -speed E84 0 0
Recording Tapes: E.M.I , G. E.C. and
Scotch Boy, 35/. each.

Ferrovoice Tape, 1,200ft. on 7in.
spool 22/6 (plus 9d. postage).

Terms C.O.D. or Cash with order.
Goods offered subject to being unsold
and to price alteration.

EST.
1919

GRAY. LTD'ARTHUR

GRAY HOUSE, 150-152 CHARING CROSS ROAD, LONDON, W.C.2
TEMple Bar 5833/4 and 4765. Cables: TELEGRAY, LONDON
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FERGUSON RADIO CORPORATION LTD., requires ENGINEERS :-

ENFIELD FACTORY

SPENNYMOOR FACTORY

(County Durham)

Senior Engineers with initiative and sound technical background for
work on a wide range of projects covering the Television, Radio and
Communications field. Permanent posts for men able to carry responsibility
in rapidly expanding departments offering exceptional promotion and
long-term prospects.

Junior Engineers of ability for work on Development Projects offering
a wide experience in Communications and Test Equipment Development
with excellent prospects for advancement.

Engineers with initiative and sound technical background to work on
the development of Radio Receivers. Permanent posts for men able to
carry responsibility in a rapidly expanding department offering good
prospects.

Laboratories are well equipped and working conditions excellent. Successful applicants eligible for
Company's Pension Scheme. Housing assistance considered in appropriate cases.

Applications specifying the post for which application is made and giving full particulars as to age,
qualifications and experience, etc., to:-

Employment Manager, FERGUSON RADIO CORPORATION LTD.

GREAT CAMBRIDGE ROAD, ENFIELD, MIDDLESEX

"RD" UNIT CONSTRUCTION
Unit Construction is now generally accepted as representing the most satisfactory method of building
up a high quality reproducer at reasonable cost. With this in mind we have now introduced a range

of matched cabinets to house our products and are able to offer a complete range of units which together form a domestic
reproducer of the highest quality. All cabinets are hand french polished and the finish has been standardised as
Australian Walnut; customers purchasing their equipment piece by piece are therefore assured that the complete
assembly will be a perfect match. Other finishes may be supplied to order to match existing furniture. Our now
famous Baby Mk. II amplifier and Junior Mk. II pre -amplifier are used as the basic components, the other units being
accurately matched to work with them. Below we list the basic range of units, together with their retail prices,
inclusive of P.T. where applicable.

BABY de Luxe Mk. II main amplifier L14 0 0

JUNIOR Mk. II pre -amplifier E9 0 0
BABY AMPLIFIER CABINET (to house the above units) E3 7 6

JUNIOR Radio Unit £24 16 I

RADIO UNIT CABINET £3 7 6

TABLE -GRAM CABINET, fitted Collaro 3/AC 534 3 -speed unit, Studio p.u., and special equalizer net-
work giving flat response from 40-15,000 c.p.s. L23 9 4

JUNIOR CORNER HORN LI8 17 6

(A reduction in the price of this unit has been made possible by increased production.)
Goodmans Axiom 102 L9 18 I Wharfedale Super 8 a 13 3

Full details of all the above units will gladly be forwarded post free on request. Available from leading dealers in London
and the Provinces, or if any difficulty, please apply direct.

DEMONSTRATION TIMES : Weekdays 10 a.m.-5 p.m. Saturdays 10 a.m.-1 p.m.

ROGERS DEVELOPMENTS CO.
MANUFACTURERS OF PRECISION BUILT SOUND EQUIPMENT

RODEVCO HOUSE," 116. BLACKHEATH ROAD. GREENWICH. S.E.10. TIDeway 1723.
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SLE 6-17:V/MOnd synonymous with flexibility

FLEXIBLE INSULATING SLE EVING

I SLE

PRODUCT DESCRIPTION SPECIALLY RECOMMENDED

. s e., ,, e 
Rolled varnished fabric high
tension sleeving, manufactured
from varnished silk, nylon, glass
or "Terylene," etc.

Quality QS.146 varnished glass
sleevings. Suitable for operating
temperatures up to Isca°C.

Varnished
Cotton
S lee v ing

Varnished cotton low tension
sleeving in usual colour range.

Quality SP.s000 black varnished
sleeving for tropical applications.

 The made mark " Terylene" I, the property of I.C.L Ltd., and is the name
pmn to a parr:mks,. Polyester fibre.

For flexible insulating materials of consistent dependability -say Symons.

PARK WORKS KINGSTON HILL SURREY
TELEPHONE KINGSTON 001,1 ILI EX.

QUARTZ CRYSTAL UNITS

(Q.cic

Type
B7

The type B7 unit is mounted in the standard B7G
valve envelope and is hermetically sealed and fully
evacuated.
Available for the frequency ranges from 100 kcis.
to 500 kc/s. and from 3 Mc/s. to 16 Mc/s. Gold
electrodes applied by cathodic sputtering give
permanence of calibration. Normal adjustment
accuracy 0.01% Max. adjustment accuracy 0.003%

Early delivery can be given of most frequen-
cies, and we will be pleased to quote for
your specific requirements.

THE QUARTZ CRYSTAL Co. Ltd.
63-71 Kingston Road,

NEW MALDEN, SURREY
Telephone: Cables. etc.:
MALden 0334 QUARTZCO NEWMALDEN

MAINTEST
100/7005

A17 /
/6
DC

SIAREMLEAD
TLST 4' POD

7 6
THE PERFECT FAULT FINDER

NEO ELECTRICAL INDUSTRIES LTD
MANCHESTER 4

VALVES ! ! TUBES ! !
Wholesale and Export Only

First Grade Quality -British & American

S. SZYMANSKI
12a Leighton Grove, London, N.W.S

Tel. GUL 6077/8 Cab. "Shemanskee, London "

TWO AND SIX!
Brings you full information enabling you to build ALL
of the following first-rate equipment.
* 3 -VALVE 3 -BAND SUPERHET. FEEDER UNIT.
* 4 -VALVE 3 -BAND SUPERHET. " NORM.. HI-FI/

GRAM.- FEEDER UNIT.
* 4 -VALVE 3 -BAND A.C. SUPERHET.
* 5 -VALVE 3 -BAND A.C. SUPERHET.
* 5 -VALVE 3 -BAND A.C./D.C. SUPERHET.
* 6 -VALVE 3 -BAND A.C. SUPERHET.
* 6 -VALVE 3 -BAND A.C./D.C. SUPERHET.
* 3 -VALVE 2 -BAND " LOCAL STATION " T.R.F.

SUPER QUALITY FEEDER UNIT, ETC.
* FEEDER AMPLIFIER AND POWER PACK.
* MAGIC EYE TUNING INDICATOR UNIT.
* SIGNAL TRACER A.C.
* 5 -WATT QUALITY AMPLIFIER A.C.
* 10 -WATT PUSH-PULL QUALITY AMPLIFIER, A.C.
* SIGNAL GENERATOR, A.C.

ETC., ETC.
Constructional details, LARGE blueprint circuits, COMPLETE
parts lists, and technical descriptions of these famous outfits are
some of the good things in store for you in the NEW 1954 ."ME
CONSTRUCTOR'S HANDB1OK! Also : Set Building dints,
servicing Hints, Facts and Formulae, Resistance Colour Code,
Symbols, etc., etc., AND our current Catalogue. ALL FOR
HALF-A-CROWN ! DON'T DELAY, SEND FOR YOUR
COPY TO -DAY ! !

(Printed on glossy art paper, and now enlarged to 50 9in. x 51in
pages, this latest issue of our famous book is packed from cover to
cover with information YOU want

OVER 60,000 COPIES NOW SOLD!

RODING LABORATORIES
(Dept. WW1), BOURNEMOUTH AIRPORT, CHRISTCHURCH

Ch a0,0410, &14 'O a n d
all metal fittings made to
specification for the Radio
and Electronic Industry.

STAR METAL PLATE WORKS
74 CHURCH Rd., BARNES, S.W.13

Tel, RIP 6673/4

VIEWMASTER, SOUNDMASTER
FROM STOCK

SMOOTHING CHOKES. 10 H. 50 mA., 6 - ; 15 H. 60 rnA.,
S II ; 10 H. 100 mA., B'3 ; 20 H. 30 mA., 6 ; 40 H. 50 mA., 6;-;
20 H. 120 mA., 15/6 ; 50 H. 30 mA., 1019 ; 10 H. 150 mA., 16'6 ;
15 H. 150 inA., 18/-. PANEL Black Crackle Paint, 3 6. WIRE -
WOUND RESISTORS, 5 w. 1/3, 10 w. 1/6. SILVER MICA
CONDENSERS up to 100 pf., 9d., 100-1,000 pf., I -. CARBON
RESISTORS, land 1 w., 4d. PENTODE OUTPUT TRANS-
FORMERS, 5/11. METAL RECTIFIERS RMO, 5'- ; RMI 5/3 ;
RM2 5/9 ; RM3 7/-; R114 21/-; DRMI 8 11,6 ; DRM2B 12/6
DRM3B IS:- ; K.3145 8/2 ; K3/50 8/8 ; K3, 100 148.

MINIATURE MAINS TRANSFORMERS
for PRE -AMPLIFIERS, TESTGEAR, etc. PRIMARY 230 240 v.
SECONDARIES 0-250 v. 30 mA. (for 250 v. from a half -wave
rectifier), and 6.3 v. I a. New and guaranteed. Price 14 9.

ELECTROLYTICS. 450 v. wkg. (Gtd. New Stock), 4 mfd., 1/6 ;

8 mfd., 2!- ; 16 mfd., 3 - ; 8-8 mfd., 3;6 ; 8-16 mfd., 4/- ; 16-16 mfd.
4 6. PM LOUDSPEAKERS (3 ohms), 3in., I3,'6 ; 5in., 1416 ;
6in., IS 6 ; 8in., 18 6 ; 10in., 22/6. GERMANIUM CRYSTAL
DIODES, 2 -. B.I.C., 0.1 mfd. 3 kv. TV Condensers, 10 6.
ROTARY SWITCHES, 3 -bank, total of 5 p. 6 w., 3 9. H.R.
HEADPHONES, 18/6. SOLON Miniature SOLDERING
IRONS, 19;6. 6in. ENLARGERS (for VCR97), 174. WEARITE
" P " COILS, 3'-. ALl. CHASSIS, 2iin. deep, 6in. x 4in., 4.6 ;
Bin. x 6in., 6/- ; 10in. x 7in., 7/- ; I 2in. x 8in., 9/- ; 14in. x 8+in., 13 - ;
16in. x 9in., 14'-. TRANSFORMERS (Mains input Standard
Primaries), 250-0-250 v. 80 mA., 0-4-6.3 v. 4 a., 0-4-5 v. 2 a., 19,6 ;
Ditto, but 350-0-350 v., 19'6 ; 250-0-250 v. 100 mA. 6.3 v. 2.5 a.,
5 v. 2 a., 26'6 ; Ditto, but 350-0-350 v., 26/6.
ORDERS UNDER LI please add 1/- p. and p. ORDERS El and
over add 1/9.

FOR INSTANT SERVICE -WRITE

CITY & RURAL RADIO,
101 HIGH STREET, SWANSEA, GLAM.

Telephone : Swansea 4677



JANUARY, 1954 WIRELESS WORLD 105

WILLIAMSON AMPLIFIER KITS
KIT 1

WITH ELLISON
MAINS

TRANSFORMER
AND CHOKES

19 GNS.

READY BUILT
and tested

232 Gns. KIT I
ILLUSTRATED

KIT 2
WITH

PARTRIDGE
TRANSFORMER
AND CHOKES

21 GNS.

READY BUILT
and tested

252 Gns.

BOTH Kits have PARTRIDGE OUTPUT TRANSFORMERS
Fully drilled and enamelled chassis, T.C.C. and G.E.C. Condensers, Marconi-Osram-Cossor valves, sundries by Colvern,
Belling -Lee, Erie, Bulgin, Welwyn, etc., complete to the last nut and bolt, with wiring instructions and layout drawings.
Packing and Carriage f1 extra, 10:- refunded on return of case carriage paid. C.W.O.

PAl PRE -AMPLIFIER
In response to numerous requests for a simple, inexpensive pre -amplifier for use with Tele-Radio Williamson Kits we have
introduced our PA1. Specification includes full control of Bass and Treble, radio input and switched compensation for
standard and long playing records. Recommended for use with ACOS GP20 and GP30, Decca C. & D. heads and
Connoisseur Pick-ups. With wiring instructions and lay -out drawings.

KIT OF PARTS 61 gns. READY BUILT 81 gns. Postage and Packing 21- extra. C.W.O. or C.O.D.

TELERADIO (1943) LTD
189 EDGWARE ROAD, LONDON, W.2. Phone : PAD 4455/6
SHOP HOURS : MON.-SAT. 9 a.m. to 6 p.m. THURSDAY 9 a.m. to 1 p.m.

This picture, from a recent issue of MECHANICAL
HANDLING, shows cathode ray tubes being re-
moved from a conveyor belt after passing
through a Lehr annealing furnace. The belt
system largely eliminates manual handling and

reduces breakage risks.

POST THIS FORM TODAY

MECHANICAL AIDS TO PRODUCTIVITY

Less effort for handling
. . . more for production

This picture provides just one example of how, in every
industry, mechanization steps up productivity, eliminates
human fatigue and non-productive effort . . . can save
you time and money.
For news and information o -r- the latest labour -aiding
equipment read MECHANICAL HANDLING, the only British
journal devoted entirely to the subject. From each monthly
issue the executive derives an invaluable fund of ideas,
suggestions and technical data that lead to greater output
plus lower costs. MECHANICAL HANDLING will keep you
and your executives fully informed . . . your Organization
in the forefront. Complete the coupon below and post
to -day to make certain of the current issue.

TO 11.5.1

EZCZAIICII MIMING
DORSET HOUSE STAMFORD STREET LONDON S E . I

Please enter my name as a subscriber for the next 12 issues.
I enclose remittance value £1 15s. (U.S.A. $5.50, Canada $5.00 )
Remittances from overseas should be made by money order or tank draft in
sterling on London out of a registered account.

Name

Address

Date .
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18, TOTTENHAM COURT ROAD, LONDON, W.1.
MUSeum 5929/0095.

Allgoods specially selected for quality and value. Prompt serviee-Money-baek guarantee --It will pay you
to visit our new rebuilt shop premises. Situated 50 yds. only from Tottenham Court Road Tube I (Genuine)

THE "ECONOMY FOUR" T.R.F. KIT.
A three valve plus metal rectifier receiver.
A.C. mains 200/250 v. Medium and Long
waves. We can supply all required com-
ponents right down to the last nut and bolt.
Valve line-up, 6K7, 6J7 and 6V0. Chassis
ready drilled -Cabinet size 121n. long, by sin.
high by Sin, deep -Choice of ivory or brown
bakelite, or wooden, walnut finish cabinet.
Complete instruction booklet with practical
and theoretical diagrams. Each component
brand new and tested prior to packing.
Our price £5/15! -complete -Remember this
set is being demonstrated at our shop pre-
mises! We proudly claim that our fully
illustrated Instruction booklet is the most
comprehensive available for this type of
receiver -Booklet available at 1/6 Post
free -This is allowed if kit is purchased
later -Please, 2/6 packing and carriage for
complete kit.

EX-W.D. CATHODE RAY TUBES. Guaran-
teed full picture. VCR97 at 40/-. FCR517C
at 35/... Also VCR139A-Ideal for oscillo-
scope 211n. screen at 35/-. We also have
VCR97 with slight cut-off, very suitable
for oscilloscope, testing purposes, etc., at
16/6 only. All these tubes are brand new, in
original packing, and tested before despatch.
Please add 2/6 packing and carriage for any
of the above tubes.

INTRODUCING L.T. RECTIFIERS TYPE
R.K. A newly manufactured range, fully
guaranteed for 12 months. 6 v. 1 A. Centre
Tapped 5/- each.
6 or 12 v. 1 A. F.W. bridge type 7/6
0 or 12 v. 2 A. F.W. bridge type ... 11/3
6 or 12 v. 3 A. F.W. bridge type 12/6
6 or 12 v. 4 A. F.W. bridge type .... 15/-
6 or 12 v. 6 A. F.W. bridge type .... 23/6
6 or 12 v. 10 A. F.W. bridge type .. 37/6

COLLAR() RECORD CHANGERS TYPE
RC3/521. Complete with two GP27 Crystal
Plug-in heads -One for standard and one for
Long-playing records. Brand new in sealed
cartons at very low price of 29/19/6 -Or the
same changer with orthodynamic turn -over
head, at the same price. Carriage free. Tax
Paid.

VERY SPECIAL HIGH -QUALITY RADIO-
GRAM CHASSIS. We have purchased a
limited quantity of these chassis by Britain's
leading manufacturers of quality radiograms.
Circuit is a 3 -wave -band five -valve superhet
with A.V.C. Valves 6K8G frequency -changer
6B8C; I.F. amplifier, detector and A.V.C.
68L7GT Combined pick-up amplifier and
A.F. Amplifier on Radio and Gram SWIG,
beam -power output tetrode ; 5Z4G full -wave
rectifier -Employing a special circuit for
gramophone pre -amplification -A con-
tinuously variable tone -control provides
ample treble correction without accentuating
the bass. Large glass dial, horizontal tuning
measuring llin. x 31in. Chassis measure-
ment : 14Ain. x 9in. x 8in. This is a superior
chassis designed to sell originally in a Radio-
gram costing £79. Our price is R13/1916
only, tax paid, plus 5/- packing and carriage
We will gladly demonstrate this chassis or
any other working item from our stocks
to personal callers!

CONSOLE RADIOGRAM CABINETS. This
is an attractive figured walnut cabinet,
originally intended for the above super -het
chassis.
It is constructed to take the chassis in the top
part, dial being permanently visible through
sloping front. Underneath, the gramophone
unit is housed in a drawer which slides
forward on steel runners -when required for
use -Total Cabinet measurement is 36in.
high, by 20in. wide by 161n, deep. -Our
price for the cabinet only is E9117/6 -
pia; 10/- packing and carriage.
 The Collaro changer) fisted above fits neatly

-in drawer of this cabinet! 
We can supply the three units, cabinet,

chassis and changer. if purchased together
at one time, at a price of E32/10/- plus
20/- packing and carriage. May we suggest
an 8111. Elac P.M. Speaker at 17/8 P
Fully assembled model being demonstrated
at our shop premises.:

METERS
F.S.D. Sloe Type Fitting Pries

200 mieroamp D.C. 21in. M.C. F.R 421-
250 microamp D.O. 21in. M.C. F.R. 40/-
500 microamp D.C. 2in. M.C. F.R. or F.Sq.

1D.C. 21n. M.O. F.Sq. 13578///66-

150 microamp D.C. 211.A.0 .11. M.C. N.E.

1 mA. D.C. 2in. M.O. F.Sq. (Scale Calib. 1.5kV.) 15/-
1 mA. D.O. 21in. M.O. Desk Type 27/6
5 mA. D.C. 21n. M.O. F.Sq. 7/8
10 mA. D.C. 211n. M.C. R.P. 101-
15 mA. D.C. 2in. M.G. F.R 7/6
20 mA. D.C. 2in. M.C. F.R 7/6
50 mA.
200 mA.

D.C. 21n. M.C. F.Sq. 8/6
D.C. 21in. M.C. 11.1. 10/-

500 mA. D.C. 2in. M.C. R.I. 8/6
0.5 amp. R.F. Bin. Thermo F.Sq. 4/8
1 amp. R.F. 2in. Thermo F. Sq. 5/-
2.5 amp. AC/DC 2in. M.I. F.R 1216
3 amp. R.F. 2in. Thermo F.Sq. 7/6
5 amp. D.C. 21n. M.G. F.Sq. 13/6
20 amp. D.C. 2in. R.P. (with shunt) 10/6
10 v. D.C. Sin. M.C. St.? 816
150 v. D.C. 21in. M.C. F.R. 15/-

IR sPq. .. FRouuldspgroleect.ion. Thermo =, Thermo -couple.

F.R. =Flush Round.
M.C. s. Moving Coil.
M.I. s. Moving Ion.

ALL-PURPOSE TEST METERS. We also offer very limited supply of Ex -Naval All-
purpose test meters by Everett, Edgecumbe. These instruments are not brand new, but all
have been serviced and guaranteed 100 per cent condition. Complete in strong wooden
case. Size 91n. x Sin. x 511n. Leather carrying handle. 31in. Scale --1,000 ohms per volt --
Measures 0-1,000 volts AC/DC-Capacity .02 mid. -16 mid. -Resistance to 10 megs.-
Whi I e stock slast--Price 27/19'8 only! Plus 2/6 packing and carriage.
SPECIAL OFFER. -Garrard AC/DC model " E " centre drive motor -Auto -stop and
start for 78 r.p.in.-Speed regulator -Few only at 97119/6 plus 2/6 packing and carriage
We also have in stock -Connoisseur 3 speed motors, pick-ups. Pick-ups and beads, by
Garrard, Decca, Collaro, Acos, Chancery, etc., etc., all at current prices!
BRAND NEW R1155A RECEIVERS guaranteed serviceable in original packing cases
£11/19/6. Fully assembled Power Pack and output stage to plug straight in to R1155 for
A.C. 200/250 volts, at 79/6 -Deduct 10/- if purchasing receiver and power pack at the
same time.
45 MO PYE STRIP -Brand new complete with 6 valves type EF50 and one EA50,
70/- only.
PORTABLE RECORD PLAYER CABINETS. Manufacturer's surplus, brand new. External
dimensions 15in. x 16fin. x 81in. deep. Finished attractively in dark brown rekine.
Motor board cut for B.S.R. Monarch Changer, but will take any standard single player;
also room for amplifier. Front view shows attractive grill for speaker. Leather carrying
handle, two snap locks. Price 45/- only, plus 2/6 packing and carriage. Also available
to take any standard single player -brown leather the covered. Complete with locks and
carrying handle. Size 151n. x 131in. x 51111., 22/6 only, plus 2/6 packing and carriage.
P.M. SPEAKERS. Elac 2/im, 15/-; El., 31in., 15/-; Plessey. Sin., 9/11; Plessey,
5t....1y4/..-t 6;161116m; Goodmans at 16/6 ; 8in. Plessey at 15/6 ; 8in. El. at 17/6 ; 10in.

10in. Elan at 22/6 ; 10in. Lectrona at 17/6 ; 10in. Rola with Trans-
former 28/6; 121n Truvox 47/8. All 3 ohm speech coil. Also, the new Baker 121n..
15 ohm 15 watt. A quality speaker at 115/-. Also 21in. Elac 15 ohm at 15/-. In
addition to the above, we can definitely supply from stock, the complete range of new
W.B. " Hi-Fi " Speakers, Wharfedale and Goodman. Also, Wharfedale Cross -over
units, Transformers, etc.
Limited quantity only of 6010. reconditioned P.M. Speakers, by ELAC, Goodman, etc., at
10/8 each. Also, mains energised Plessey 8in. 1,500 ohm. field at 27/6 each.
9 -WATT 2 -STAGE AMPLIFIER. Valve line-up Ott. EF37 and GZ32, complete with 10in.
Mains Energised Speaker, £6/19/6, plus 5/- packing and carriage.
STUPENDOUS HALF-PRICE OFFER. DECCA RECORD PLAYERS. MODEL 83A,
A complete playing -desk, brand new, ready to plug -In. Can be supplied with either standard
or long-playing Crystal heads, at £4,19/6 or complete with both heads at £5/1916.
Also available from stock at current list prices, Collaro A.C. 3/534 RC3/531, RC3/532 etc.
Garrard 110755, Garrard 11C75, A.C./D.C., RC80A, and perhaps by time of appearance of
this advt. 11C110 Also, ex -stock Connoisseur 3 -speed motors, Pick-ups by Collars.
Decca, Connoisseur, Rothermel, Aeos, Chancery, etc., etc.
TAPE RECORDER CABINETS. We can offer a well -constructed cabinet, handsomely
finished in grey or brown rerine, made specifically to take Truvox or Wearite Tape Decks.
Measures 2'2in. x Inn. x 99n. deep. Completely portable, shows attractive speaker grille
at end, and made to take up to 8in. Speaker. We guarantee satisfaction and wil I be pleased
to refund cash if dissatisfied. Ample room for suitable amplifier. Price 79/6, plus 2/6
packing and carriage. N.B., We can supply from stock, the latest Truvox and Wearite
Tape Decks at 22 guineas and £35 respectively. Reduction of 20/- on cabinet if purchased
at the same time as either of these tape decks!!
H.B. WIRE RECORDER AMPLIFIERS. Limited supply of wire -recorder
amplifiers complete, by Kolster-Brandea. Chassis measurements: 101fin.
x 4fin. x 2in., plus power pack chassis measuring 9in. x 41in. x Sin.
Valve line-up, 6X5, 6V6, 2.6.15, 2-657, and 613.5 magic -eye. Incorporates
built-in erase oscillator. These amplifiers are brand new, absolutely com-
plete, but may require very slight attention. However, each amplifier
carries a small tag listing any faults, and a complete circuit diagram is
provided. Limited quantity only at £5/19/6, plus 5/- packing and carriage.
MAINS TRANSFORMER -MANUFACTURERS' SURPLUS. Black tropical
finish. Size 3fin. x 31in. x 29n. 250-0.250, 60 m/a. 6.3 v. 3 A. (Centre
Tapped) 5 v. 2 A.. 10/8 each, plus 1/6 packing and postage.

COLLAR() AO 3/514. 3 -speed, single player unit.. Complete with
orthodynarnic plug-in pick-up head. For standard or L.P. records.
Brand new, complete with matching transformer. Our price £6/19/6.
pros 5,- packing and carriage.

LIGHTWEIGHT CRYSTAL HEADPHONES. Brand new, by Rothermel.
List price 70/-. Our price 26/. 1 Limited supply.

Please add postage under £1. C.O.D. or Cash with order. C.O.D. charge extra -
Open 9 a.m.-6 p.m., Monday to Friday. Sorry but we close at 1 p.m. on Saturday.

THE "R.C." TAPE RECORDER
GENERAL ADVANTAGES. -Very long
recording time -complete portability -
commensurate with high -quality re-
production. Easy to handle-incorp rating
instantaneous mechanical break system.
An extra socket is provided for extension
speaker. This socket can also be used for
monitoring 'purposes, either through an
extension speaker or earphones. A magic -
eye level Indicator is also provided. For
use on 200.250 v. A.C. mains.
CABINET. -High quality, luxurious work-
manship. Covered with washable resine-
avallable in grey, maroon or green.
Pigeon -hole le provided for the crystal
microphone and mains lead. Built-in,
high-grade elliptical speaker. Cabinet
size, only 151in. x 12in. x 51in. deep.
Total weight of the complete machine
is 2.5 lb.
MICROPHONE. -Ultra -sensitive crystal
microphone on stand is provided -plugs
straight in.
SPEED. -Two speeds -respectively 2.75in.
and 5in.
RUNNING TIME. -Slow speed 3 hr.10 min.
Fast speed -1 hr. 50 min. on any standard
twin -track recording tape.
PERFORMANCE. -High quality reproduc-
tion. Extremely slow hum level. No
wow or flutter. Frequency response up
to 8,000 cycles on fast speed-up to
5,0110 cycles on slow speed.
GUARANTEE. -This machine is fully
guaranteed for a period of 12 months
from date of purchase.
PRICE. -COMPLETE 45 Gni.

H.T. RECTIFIERS BY S.T.C. Type R311
at 4/6, R512 at 5/-, RA13 at 6/-, R314
at UV-, DRAI 113 at 9/6, DRM2B at 10/6.
E.H.T. Rectifiers Type K3/25 at 5/3,
K3/40 at 7/6, K3/45 at 8/2, 11350 at
8/8, K3/100 at 14/8, K3/160 at 21/6, and
K3/200 at 26/-.
METER RECTIFIERS. 1 mA. by G.E.C.,
at 11/6. also 5 mA, by Westinghouse at 8/6.
L F. TRANSFORMERS. SPECIAL OFFER.
All iron -cored 465 K/CS. By Weymouth.
Size 31in. x If in. x ifin., 8/6, or Philips,
size 21in. x 11in, diameter (cylindrical),
7/6 pair. By Invicta-Cylindrical, 21in. x
Ifin. diameter, 8/6 Pr. Also, our own
special ultra -midget, size lfin. x 13/16in.
x 13/161n. Only 9/9 per pair.
G.E.C. RECORDING TAPE. 1,200ft. on
metal spool, at bargain price of 17/6 per
spool.
WHIP AERIALS. All copper, 3 sections
each of 4ft. Screw in, 7/6 complete.
P a itn o n
Complete,

ml3ninaiture 12 -way Plug and Socket

DUBOIS RESIN CORED SOLDER. 1 lb. tin,
16 S.W.G., 9/6 per lb.
8 MFD. 1,200 v. PAPER BLOCK CON-
DENSERS. Size : 51n. x 41in. x 311m, 15/ -
each. Many others in stock.
CO -AXIAL CABLE. Standard 80 ohm.
brown, stranded centre conductor, ftd. per
yard only Not Govt. surplus. Minimum
12 yds.
We stock Microphones by Lustraphone,
Ronette, etc., and have available, ex -stock,
the New ACOS Crystal Microphone Type
AfIC 35-1 at 25!-.
GRELCO EBONITE TERMINAL BLOCKS.
3 -way 1/-, 4 -way 1/4. 6 -way 2/-, 12 -way at
3/6.
VALVES. We have a very comprehensive
stock of special purpose surplus valves at
competitive prices. A stamp will bring Valve
Price List.
THE NEW R.C. HIGH-FIDELITY AMPLI-
FIER. P.P. 6V6 output. Freq. 25-18,000
cps. t -1db Hum-60db at 65 watts.
Treble boost and cut -Brass boost-L.P.
correction. Provision for Feeder Unit,
Max. UNDISTORTED OUTPUT 81 watts.
Price 16 gas. plus 7/6. NOW AVAILABLE.
Kit of Parts, complete with fully illustrated
instructions, 13 gem., plus 5/. carriage. Illus-
trated booklet available separately at 2/6.
Attractive metal cover, now available. With
built-in carrying handle, 19/6.
BRANDENBURG E.H.T. UNITS. 6.9 kV.,
6 gm. ; 13-16 kV., 9 gas. ; 6-9 kV. Coil,
39/-  10-15 kV. coil, 55/-. Wiring diagram
supplied.
CABINETS. We can supply a cabinet for
every requirement, Table Model, Extension
Speaker, Portable Player, Console, even for
Projection T/V 1 Why not call and see us?

RADIO -GRAM CHASSIS
3 Wave -band Superhet. Med., long and short
5 Latest Type MULLARD Valves.
4 Position Switching Gram., med., long and
short.
Provision for A.C. Mains
Extension Speaker. 1101250 volts.
Chassis I I in. x 7in. x 21in. Scale 8in. Square.
Or Chassis I 3fin. x 6fin. x 21in. Dial 10in. x
Slin.

PRICE E10/5/-.
BRAND NEW AND GUARANTEED.
CARR. PACKING AND INS. 10/-.
We can also supply and demonstrate any
of the " Dulci " well-known Radio -Gram
Chassis. advertised elsewhere in this issue -
at list prices.
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6 or 12 Volt 1 amp. ratio, 76
6 or 12 Volt 21 12 6
6 or 12 Volt 4 ,, 17 6
6 or 12 Volt 6 £1/7/9

,ITSsay ITS STILLTHE

BEST MAINS or

PORTABI.E ESTABLISHED 25 YEARS

A Midget 4 -valve Superhet Portable covering
medium and long wavebands. Designed to

operate on A.C. mains 200/240 volts or by an
" Alldry " battery. The set is designed so that
the mains section can be supplied as a separate
unit, and can be added at any time. The Set
supplied as an " Alldry battery Superhet can

be accommodated in the attache case
illustrated (size Olin. x Olin. x 7in.), this is
attractively finished in lizard, maroon, dark

green or blue rodne. As a combined
Mains/Battery Superhet Portable a
polished cabinet is available to accom-
modate both Mains Unit and Batteries.
Circuit incorporates delayed A.V.C. and
pre -selective Audio Feedback. The Set
is complete in every detail and includes
ready -wound frame aerials, fully
aligned I.F. transf. and drilled chassis,
etc. Overall size of assembled chassis

81n. x 41n. x 21in. This receiver, as II lustrated,
can be completely built for approx. ZiO (plus

Nlai us Unit if required). Send 1/9 for the fully descriptive
Assembly Book which includes Practical Layouts and complete
Pricelist of Components. Attache case available separately 37/6.

SELENIUM RECTIFIERS
THE WILLIAMSON

AMPLIFIER
We have the complete range of specified Com-
ponents in stock for this famous quality Amplifier.
Enquiries are welcomed and immediately dealt
with. The complete assembly instructions and
diagrams are available for 3/6.

"PERSONAL SET" BATTERY ELIMINATOR
A complete Kit of parts to build
Midget " Alldry " Battery Elton.
eater, giving approx. 69 volts
and 1.4 volts. Thiseliminator
is for use on A.C.
mains and is suit-
able for any 4 -valve
Superhet Receiver
requiring H.T. and
L.T. voltage as
above, or approx. to 69 volts.
The Kit is quite easily and quickly assembled and is housed in alight aluminium

ea e,size 411n. e lf in. x MIL Price of complete Kit with easy -to -follow assembly
in tructions, 35/6 (plus 1/- carriage and insurance)
In addition we can offer a similar COMPLETE KIT to provide approx. 90 volts
and 1.4 volts. Size of assembled unit Tin x 21 in. xlfin. Price 42/6 (plus
I/. carriage arid insurance).

The "Wireless World"
3 -Valve Set

A Midget 3 -valve T.R.F.
Receiver for operation
on A.C. maim, covering
long and medium wave-
bands. We are able to
supply all of the com-
ponents to build this
set, as designed and
specified in the Feb.
1950 issue, including the
drilled chassis. Valves
and moving coil
speaker, etc., at the
following prices: -
To construct complete chassis
leap dial and drive assembly,
9515/-. Ditto including dial and drive assembly
£6. To construct the complete set, Including dial
and drive assembly and cabinet, £713/6. Overall size of cabinet is 711n. x 31in. x
Win. A reprint of the designer's article, giving circuit and assembly instructions
(this is available separately for 96.1 together with a practical component layout is
included with each of above assembli.,

TWO BATTERY PORTABLES
(a) THE "MINI TWO -THREE"

An " Aildry " Battery Portable of midget size, 61in. x
41in. x designed to cover medium waveband 190-556
metres, with use of short trailer aerial.
The simple design of this Receiver is so arranged that either
a 3 -valve set or a 2 -valve (afterwards easily converted to
the 3 -valve) can be made.
Consists of a T.R.F. circuit using a regenerative detector
with H.F. stage and a high gain output pentode. Valve
line up 1T4--IT4-01.04.
The 2 -valve set can be completely built for g4/3/6 (less
case), and the 3 -valve for g5/3/- (lees ease). Each price
includes valves, speaker and drilled chassis.
Send 2/- for the assembly instructions: they include
simple and complete practical component layouts and dia-
grams, which enable the most inexperienced construc-

tor to successfully build either
set. All components are
available for separate sale,
a price list being supplied
with assembly instructions.

(b) THE ..MINI -FOUR"
A 4 -valve Battery Superhet Receiver designed to rece ye
4 pre-set stations, three on medium waveband and one on
long wave to suit local conditions. Each station is obtained
on the set by the turn of a rotary switch. No tuning is
necessary.
It is of midget size, being only 41in. x 61in. x 4/In. when
completely built and is very easily assembled from diagram
supplied.
Cost of all components to build this set in accordance with
the design, including a drilled and cut chassis and panel and
now valves, is $9/10/- (or less valves for £13/716). Attrac-
tive carrying case finished in blue leatherette, 16/9. Com-
plete constructional data with a blue print, which show. the
practical component layout and wiring diagram, together
with an individual component price list are available
sepanitely, 1/6. Our battery elLrninators(flluatrated above)
availablein kit form are auitable f or use with this set.

WE HAVE THE NEW
W. B. "STENTORIAN "

HIGH FIDELITY SPEAKERS IN STOCK
Model H.F. 6 -inch £2 10 6
Model H.F. 9 -inch £3 7 0
Model H.F. 8 -inch £3 0 6
Model H.F. 10 -Inch £3 13 6
These speakers are of the very latest design and provide
quality reproduction for the lower -price range. 3 or 13 ohm
models are available.

THE VIEWMASTER TELEVISOR
We have had very considerable experience in assisting
customers to build this T/V and can supply SPECI-
FIED COMPONENTS EX -STOCK. The assembly
instructions showing practical layouts and price I ist are
available for 7/6 for London, Sutton Coldlield , Holum
Moss, KIrk-o-Shotts and Wenvoe.

" MINI -TWIN"
1 -VALVE BATTERY

SET

A design of a simple 1 -valve 2 -stage Battery Receiver,
giving excellent results on medium and long wave -bands
and having exceptionally low battery consumption.
Drilled chassis and practical diagrams make It the ideal
set for the beginner to build.
The complete chassis, including valve, can be built for
37/6 plus 8/11 P/Tax, the attractive plastic case is 9/6,
and suitable headphones, 14/9.
The complete assembly instructions, layouts and a com-
ponent price list are available for 1/6.
This Receiver also performs excellently, without modifica-
tion, as a tuning unit, and, in addition, with simple modi-
fications for which a complete diagram is provided,makes
a first-class pre -amplifier for pick-up or microphone.

A DUAL CHANNEL PRE -AMPLIFIER
and TONE CONTOL UNIT

This comprehensive PRE -AMPLIFIER and TONE CON
TROL UNIT provides a full control of bass and treble
in conjunction with a main Volume/Mixer Control.

It can be used with any amplifier and with any pick-up,
the range of frequency control provided by the unit
affording ample compensation for all types of pick-up
and all natures of recordings, i.e., English, American and
long-playing, without recourse to pick-up correction.
The extreme flexibility of the bass and treble controls is
such that the level of brass and treble can be set to suit
any conditions irrespective of the volume output of the
amplifier. Response characteristics are given in 12 -watt
amplifier advt.
The unit measures only Tin. x 4in. C 2in., including self-
contained power supply and can be accommodated either
on or away from the main amplifier, i.e., on the front
panel of a cabinet or any other position. Price. including
drilled chassis, valves (68N7 and 635), 23/16/9. Complete
assembly data is available separately for lin Completely
assembled and ready for use, 28/8/,
A Famous Manufacturer's

SHADED POLE 0'6
GRAM MOTORS 101.1(-.... and ins).
Clockwise rotations and Incorporates a Maim Adjust-
ment Panel. Could also be used as Recording Take Up
or Rewind Motor.

A COMPLETE

"CAR RADIO"
FOR THE HOME CONSTRUCTOR

111" x 4,

A design of a complete 5 -VALVE SUPERHET RE-
CEIVER employing an R.F. Stage and incorporating a
separate VIBRATOR PACK size 41 x 24 x Olin. for
use on 6 or 12 volt D.C. supplies. We can supply
all components to build this complete Receiver and
Vibrator Pack including a Metal Case.

Valves, Drilled Chassis and 5in. P.M. Speaker
for £12/1916. (Carr. and Ins. 5/6 extra).

Or the receiver Components for S9/19/6, and
the Vibrator Components for £3.

Thiele NOT an EX -GOVT. Receiver, it is a new design
employing new Component..
Send 2/8 for the complete set of ASSEMBLY IN-
STRUCTIONS, CIRCUITS and PRACTICAL LAY-
OUTS, including a complete individual Component
Price List.

THE DENCO ULTRA MIDGET
SUPERHET COIL TURRETS WITH A

ROTARY TURRET ACTION
Type CT9 consists of a four -station " pre-set " unit from
which any three stations on medium waveband and one on
long wave can be received by a turn of the turret switch.
Price 39/8.
Type CT10, is a 3 waveband coil pack incorporating a fourth
switch position for Gram. Complete coverage is, long wave-
band 700-2,000 metres, medium waveband 190.570 and
shortwave 15-50 metres. Price £2181-.
A. complete receiver circuit and all necessary data are includ-
ed with each turret These can be supplied separately for ed.

SPECIAL OFFER
A 121n. P.M. SPEAKER (2-3
ohm Voice Coil) by a very famous
manufacturer for only 49 6(plus 2/. carriage and Maar Ince).
THESE ARE BRAND NEW IN MAKER'S CARTONS

"HOME CONSTRUCTORS"
THE NEW

" SOUNDMASTER "
TAPE RECORDER IS NOW AVAILABLE
Scud 6/6 for the complete set of building and operating
instructions. These provide for an easily assembled com-
plete PORTABLE TAPE RECORDER including a corn
lament price I I st enabling all components to be bought
separately.
(('hen submitting please include cost and packing charge

STERN RADIO LTD.
109 & 11S FLEET STREET, E.C.4

Tel: CENTRAL 5812-3-4
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5 CHANNEL TELEVISOR
DESIGN OF A COMPLETE 12 SUPERHET T.V. RECEIVER
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Here are some of the features which combine to make this such a fine receiver,
 The Superhet circuit easily tuned to any of the five channels, i.e.,

LONDON, SUTTON GOLDFIELD, HOLME MOSS, WENVOE and
KIRK-O-SHOTTS. (The extreme ease of tuning is accomplished by the
provision of pre -aligned I.F.T's.).

 A lifelike, almost stereoscopic, picture quality made possible by the
following factors :

a. Excellent band width of I.F. circuits.
b. A really efficient video amplifier.
c. C.R.T. Grid modulated from low impedance source.
d. High E.H.T. voltage (approx. 10 kV.).

The picture brilliance is also much above the average and enables
comfortable viewing with normal room lighting or daylight.

 FIRM picture " HOLD " circuits (Frame -Line) ensures a steady picture,
free from bounce or flicker even under the most adverse conditions met
with in " fringe " areas and excellent " interlace " ensures the absence
of " liney effect."

 Negative feedback is used in the audio frequency circuits which provide
2/3 watts of High Quality Sound.

 Entire receiver built on two chassis units each measuring 14r x 64 x 3r.

We can supply a
New I2in. C R.T.
at specially re-
duced price of

This complete TELE-
VISOR,including all Valves can
bituiltmfoar /Y22816.4

C.R.T.)

112 -19 -6
 Rigid C.R.T. mounting enables entire receiver to be safely handled

with tube in position.
 All pre-set controls are mounted on side of chassis enabling

all adjustments to be carried out whilst facing the C.R. Tube.
As no hire purchase terms are available the receiver can be bought
in five separate stages (practical diagrams and circuits are provided for
each stage) thus enabling hire purchase interest rates to be avoided.
The complete set of ASSEMBLY INSTRUCTIONS is now available,
price 5/-. The instructions include really detailed PRACTICAL
LAYOUTS, WIRING DATA AND COMPONENT PRICE LIST.
ALL COMPONENTS ARE AVAILABLE FOR INDIVIDUAL
PURCHASE. A CABINET WILL ALSO BE AVAILABLE.

SterAS #0#1 berodive
smommi.

The "WIDE ANGLE" TELE-VIEWER
The Design has been completed and will be available to Constructors on

the 20th JANUARY.

It can be completely built including t3 A plus cost of C.R.T. and Is as simple to construct
supply of all valves for or as the 12in. model.

Retaining all the distinctive features of the 121n. Televisor with increased Time Base efficiency producing
15 to 16 K.V. E.H.T., with ample scanning power for C.R. Tubes up to 171n.
This is the moat efficient " WIDE ANGLE " large screen design yet offered to constructors, and yet it
can'be built for almost half the cost of similar designs.
The Instructional Manual will also be available on January 20th, price 5/-.

SMITHS
" PRESET "

SELF-STARTING
SYNCHRONOUS

CLOCK

mcorporatum auto-
matic " on -ea"

sw aching.

 FFER 57,6 (Normal PriceSPECIAL
b1-7-6).

(Postage and Packing 1/31
NEW I I and carries maker's guarantee.

 WILL SWITCH ON (AND OFF) YOUR RECEIVER
AT ANY PRESELECTED TIME.

 WILL ALSO OPERATE ANY APPARATUS fie.
LIGHTING. etc.) UP TO 300 WATTS.

 EASILY INSTALLED -SIMPLY CONNECTED IN
THE MAINS LEAD.

 THE IDEAL " ALARM CLOCK."
 FOR USE ON A.C. MAINS 200.250 VOLTS.

3t_

0

HIGH FIDELITY PICK UP
Incorporating the famous CONNOISSEUR Light Weight
Moving Iron Head and including the Connoisseur ../.
matching Transformer (plus 1/- carriage and Ins.) 40/U

! ! The TRUVOX TAPE UNIT !
We can now offer this very successful Unit 023/2/0
ex stock. Price
(Plus 5/- care. and ins.)
4. really good class TAPE AMPLIFIER
ie Nso available. Price £16/16/0
(Plus 51- carr. and ins,)
The combination or these two Units provides a really
first-class complete TAPE RECORDER. Send
S.A.E. for complete details.

FOR HOME CONSTRUCTORS
A 5 VALVE 3 WAVEBAND

SUPERHET RECEIVER

FOR E10 10 0

For use on
A.C. Mains 200 to 250 volts.
The following are outstanding features:
 A superliet circuit designed for high efficiency on all

three wavebands.
 A 31in. P.M. Speaker accurately matched for good

quality reproduction.
 The latest range of new 6 -volt B.V.A. miniature valves.
 Built-in frame aerial with provision for external aerial

for distant stations.
 A white plastic cabinet of very attractive appearance.

overall size 711n. x 511. x 511n.
Send 2(6 for the fully descriptive stage by stage assembly
and wiring diagrams, with which complete price details
are given.

Ex W.D.
TESTMETER

Complete with case and
carrying strap.

23,6 P°st audIns. 1/3
Provides direct readings of
(a) 1.5 volts and 3 volts D.C.
(b) 6 mA. and 60 mA.

D.C. Current.
(c) 500 ohm and 5,000 ohm

resistance ranges.
Voltages CAD be Increased to 150. 300 and 600 volts D.C. at 6
mA. F.S.D. by an external series resistor arrangement for 6/-.

AN AMAZING OFFER!
A COMPLETELY ASSEMBLED

4 VALVE
T.R.F. CHASSIS

Including a 5in. P.M. SPEAKER and VALVES
FOR ONLY

E6.9.6
(Plus 7/6 car, and ins.)

This
receiver is ot
the very latest design
and is for use on A.C. or D.C.
Mains. It covers both Long
and Medium Wavebands, and includes the modern BVA
miniature valves. The line np being 12 BA& 12AT6- 12A6 -
35W4. It incorporates Permeability Tuned Coils thus
ensuring excellent selectivity and sensitivity.
The overal I size of the complete chassis including speaker is
101In. x 411n. x 611n. An attractive Bakelite Ivory finished
Cabinet size 11/1n. x 51in. x 611in. Is available for 16(6
(plus 2(6 carriage and Insurance).

The GARRARD Model RC75A
A 3 SPEED AUTOCHANGE UNIT

COMPLETE WITH THE TWIN i13/15/0STYLUS CRYSTAL Pies UP , carr. & ins.)
 These Units will autochange on all three speeds, an

adaptor, price 812017, being required for the 45 r.p.m.
Records.

 They have separate sapphires for L.P. and 78 r.p.m.
which are moved Into position by a switch on the pick-up
head. These Unite are one of the best made today,
they are brand new, complete with mounting instruc-
tions. etc.
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AMPLIFIERS !
TWO COMPLETE KITS OF PARTS

A 4 -VALVE QUALITY
"PUSH-PULL" 6-8 watt
AMPLIFIER for A.C. mains.
Incorporating Negative
Feedback. Filter Input

Circuit and em-
ploying 6V6's in
Push -Pull. A
simple arrange-
ment is provided to
enable either a
magnetic -crystal or
lightweight pick-up
to be used. and is

suitable for use with Standard or
long-playing records. A tone
control is incorporated, and the

10 -watt output transformer is designed to match
2 to 15 ohm speakers.

The overall size of the assembled chaasisi a 10in. x 8in. x 71in. high, and full
practical diagrams are supplied. Price, Including drilled chassis and valves, of
complete kit, 26/17/6. Price of assembled chassis, supplied ready for use.28/1216.
Plus 5/- Carr. a Ins. Full descriptive leaflets are available separately for 1/-.

A 12 -watt HIGH FIDELITY " PUSH-PULL " AMPLI-
FIER designed for A.C. mains 200 to 250 volts, employ,
6 valves plus rectifier with negative feedback. and
comprises a main amplifier chassis and a remote
controlled Preamplifier and Tone Control Unit,
incorporating four controls -bass, treble.
main volume or mixing control. and a radio.
gram, microphone, selector sWitch. This
control unit measures only 7 x 4 x 2in.
The measured frequency range of the amplifier
with this unit shows an excellent response from
14,000 cycles down to 20 cycles, the bass and
treble controls allowing independent control
of gain at both ends of the frequency range
from zero to a gain of 50. It can be seen, therefore
that ample correction is provided to suit any
type of pick-up with any type of recording. Input voltage for maximum output is 70 mV. 6.3
volts at 2 amps. and 30 mA. H.T. is provided for tuning unit. ete. Price of complete kit, Including
drilled chassis and valves. si.s. Complete specification and layout, 2/-. We can also supply
completely assembled and ready for use at £17. Plus 716 Carr. and Ins.

THIS AMPLIFIER COMPARES WELL WITH THE WILLIAMSON AND SIMILAR DESIGNS
AT A FRACTION OF THEIR COST.

MODERNISE YOUR OLD RADIOGRAM

LATEST EQUIPMENT
WITH THE VERY

FOR

Half the price of comparable e.mmercia 3spec/
Auto Radiogram.

THREE COMPLETELY ASSEMBLED
ALL -WAVE SUPERHET CHASSIS
 Model B.3. A 5 -valve 3 -waveband Receiver.

Model B.3.P.P A 6 -valve 3 -waveband Receiver with
PUSH-PULL OUTPUT.

 Model B.3.P.P./R.F. A 7 -valve 3 -waveband Receiver
incorporating an R.F. stage with PUSH-PULL OUTPUT.

The three Receivers are for operation on A.C. mains 100/200 volts and
200/250 volts, and employ the very latest miniature valves. They are
designed to the most modern specification, great attention having
been given to the quality of reproduction which gives excellent clarity
of speech and music on both gram. and radio, making them the 41,0
replacement chassis for that " old Radiogram," etc.

Brief specifications: Model B.3. -
Valve line-up, 6BE6, 6BA6, OATS.
611W6, 6X4 -waveband coverage
short 16-50 medium 187-550
long 900.2,000 metres. Con-
trols: (1) volume
with on/off ; (2)
tuning (flywheel
type); (3) wave.
change and gram.:
(4) tone (3 -position
switch operative on
gram and radio).
Negative feedback
is employed over
the entire audio
stages. Chassis
size: 11 x 7; x
Stin. high. Dia.
size Slim X 4f in.
Price complete and READY FOR USE, excluding speaker. 212/121-
(carr. and Ins. 7/6 extra).
Model B.8. P.P. This model is the B.3 Receiver but incorporates ta o
6BW6 VALVES in PUSH-PULL, resulting in really excellent quality
reproduction up to approximately 6 watts. Price 215/15/- (plus 7/6
carr. and ins.).
Model B.S. P.P./R.F. This model is similar in appearance and has same
waveband coverage as the Model B.3, but in addition it Incorporates an
R.F. STAGE together with PUSH-PULL OUTPUT, employing a total
of 7 valves with two type 6BW6 In Push -Pull. This makes fora really
sensitive receiver with genuine quality reproduction. Price £18/18/-
(plus 7/6 carr. and Ms.). The "REGENT "

Crystal

1

This AUTOCHANGE UNIT by a
Famous Manufacturer is offered for L11/14/6

- (Plus 7/6 Carr. and Ins.).
(Normal price is 516/10/ -)-We will supply this 3

speed
Autochanger

nd the Model B.3
Chassis on the left
together with a 10in.
(or Sin.) PM Speaker
for £25 or with the
B.3. P.P. for £28/7/6
or with the Model
11.3 P.P. / B.F. for
231/5/-. Carr. and
Ins. 10/,

These units will auto -
change on all three speeds.
7in., 10in. and 12in.
 They play MIXED 7in.,
10In. and 12in. records.
 They have separate
sapphires for L.P. and 78
r.p.m., which are moved into
position by a simple switch.
 Minimum baseboard size
required lain. x 12}im with

height above 5;in. and height below baseboard 2lin. A bulk
purchase enables us to offe these BRAND NEW UNITS

t this exceptional price.

The COLLARO 3RC/521 3 Speed AUTO CHANGE UNIT

We will supply this 3
speed Autochanger
and the Model B.3
Chassis on the left
together with a 10in.
(or Sin.) P.M. speaker
for £23 or with the
B3.P.P. for 226/51-,
or with the Model
B.3.P.P.IR.F for £29.
Carr. and Ins. 7/6
extra.

(Including Carr. and Ins.).
(Normal price is 518/10/-0
 With separate crystal

heads for standard and L.P.
records.
 Incorporating pick-up
weight adjustment.
 Wfil autochange on 7in.,
101n. and 121n. records not
intermixed.
 Minimum Base plate size
15in. x 12iin., with height
above 4; in. and below
baseplate 3in.

 Brand new in Makers Cartons, complete with Mounting instruction.:

The COLLARO 3RC/514 3 Speed Non -Auto Change Unit

We will supply this 3
speed Record Player
and the Model B.3
Chassis on the left
together with a 10in.
(or 8in.) P.M. speaker
for £20. or with the
B.3.P.P. for 223/6/,
or with the Model
B.3.P.P./R.F. for £26
Carr. and Ins. 7/6
extra.

A COMPLETE KIT OF PARTS TO BUILD
HIGH GAIN AMPLIFIER F., operation on
A.C. or D.C. Mains. 200-250 volts.
This amplifier will give 3 watts output for the small input
voltage of only 75 millivolts, and is therefore suitable for
use with any type of pick-up from the crystal type to the
miniature 11/F Magnetic type.
.1 tone control is Incorporated and the quality pro-
luced is excellent. The overall size of chassis is 9in.

5in. x 7in. and valve line-up 25Y5-bs117-25L6.
Price of complete kit, including drilled chassis
and valves, f4I219, plus Olin. P.M. (which Sts
on chassis), 18/-, or 8in. P.M., 1819.
Price of fully assembled chassis ready for use.
g5/5/- (plus cost of speaker).
Copy of assembly instructions and components
price list available for 1/3.

BATTERY CHARGER KITS
All Kits are for A.C. Maine 200-250 Volts. They com-
prise of a Metal Rectifier and Transformer, tapped
for 6 or 12 volt charging, and a tapped Resistor, with
Selector Switch, to enable the charging rate to be
varied.
For 6 or 12 volt batteries at max. 1 amp. 21/17/6
For 6 or 12 volt batteries at max. 26 amp. 22/5/3
Fore an 12 volt batteries at max. 4 amp. 23/2/6
An easily followed Wiring Diagram is included with
Each Kit.

VARLET HEATER TRANSFORMER
Input 200-250 volts. Output 4 1 A in
volts (centre tapped) 5 amps s -v/ .., (1/- posta co,.

A 3-4 WATT Hand
Micro-
phone
25/6

Plus 1/. Carr.
& Ins. Com-
plete with
screened lead
List Price
52/2/-.

£671976
(Plus 5/. Carr. Sz Ins.) (Normal price
5121716.1
 With the New Autodynamic HI-Fi
Magnetic head and matching transformer.
 Incorporating separate alloy stylli
for L.P. and standard records whh h are
moved into poRtion by a simple switch
together with pick-up weight adjustment.
 These units are quite new and con-
tained in the makers original cartons
complete with Mounting Template.

The COLLARO Model
A.C. 514 Record Player

L3; 1 9, 6
(Plus 5/- carr. and in),.)
RIM DRIVE 78 r.p.m.
complete  ith the
COLLARO Plug in
type MAGNETIC
HEAD and 10 inch
TURNTABLE. These
are COMPLETE
BRAND NEW UNITS
for A.C. Mains 200-250
Volta.

t9/17/6

IHALF -WAVE H.T.
RECTIFIERS

250 Volts 150 m/a, 12/9 ;
250 Witt, 250 m/a. 16/9.

When submitting orders, please include
post and packing.

The DENCO M.T.O.I. Modulated
Test Oscillator f3/15/

(Plus 2;- carr. and ins.). Has Frequency range contin-
uously variable from 170-475 Kcis and 550-1,600 licas.
Battery operated and thereby completely self contained.

STERN RADIO Ltd.
109 & 115, FLEET STREET, E.C.4

Tel.: CENTRAL 5812-3-4
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NEW YEAR OFFERS
" PYE " 45 Mc, s 1.F. STRIP. Ready
made for the London Vision Channel.
Complete with 6 valves EF50 and
I EA50. BRAND NEW ONLY 70/.
(postage, etc., 2/6).
I.F. STRIP 194. An easily modified
strip recommended for T.V. con-
structors who want good results at
moderate cost, or for those who have
built televisors but are having trouble
in the sound or vision receivers Size
I8in. x 5in. x 5in., it is complete with
6 valves VR65, I of VR92, and I of VR56
or VRS3. Mod data supplied ONLY
45/- (postage, etc., 2/61. Less valves,
19/6 (post, etc., 2/6).
RECEIVER R.1355, as specified for
" Inexpensive Television," a copy of
which is supplied. Complete with
8 valves SP6I and I each SU4G and
VUI20 or VU I I I. Used, but good
condition, ONLY 29/6 (carriage,
etc., 516).
RF UNITS TYPE 26 and 27. For
use with the R.I355 or any receiver
with a 6.3 v. supply. These are the
variable tuning units which use 2 valves
EF54 and I of EC52. Type 26 covers
65-50 Mc/s (5-6 metres), and Type 27
covers 85-65 MO (3.5-5.0 metres).
Complete with valves, and BRAND
NEW IN MAKER'S CARTONS. ONLY
59/6 each.
RF UNIT TYPE 24. Complete with
3 valves SP6 I and full details of modifica-
tion required to cover all TV Stations,
ONLY 25-.
RECEIVER R.1225. Covers 100-
150 Mt/s, and contains 5 valves EF50,
2 of EF39 and I of EB34, together with
a multitude of short-wave components
An excellent little breakdown unit for
ONLY 25/- (postage, etc., 2/6).
TELESCOPIC AERIAL. Pulls out
of metal tube I Sin. long to extend to
73in. BRAND NEW ONLY 7/6
(postage 10d.).
AMPLIFIER 208. Ideal for conversion
into a high gain TV pre -amp. Complete
with 2 valves EFS°. ONLY I5/ -
(postage, etc., I/6).
CHOKES. 3H 40 mA., 3/6. 10H 60
mA., 41- 30H 100/150 mA., 12/6
(postage 1/-1.
CHASSIS OF POWER UNIT 529.
An ideal unit for component value or
for building an amplifier, etc. Contains
valveholders, resistors, potentiometer
chokes, and block and tubular con-
densers. Housed in grey metal case -
size I2in. x 81in, x 71in. BRAND NEW
ONLY 10/- (carriage, etc., 3/6).
AMERICAN I2v. DYNAMOTORS.
Output 255 v. 60 mA ONLY 22/6.
24v. BLOWER MOTORS. ONLY
17;6.
C.R. TUBE VCR97. Tested full
screen. BRAND NEW IN MAKER'S
CRATES. ONLY 4216.
6 v. VIBRATOR UNITS. Made by
the National Co. of America for use
with H.R.O Communications Re-
ceivers, supplying 165 v. at 85 mA.
fully smoothed D.0 Complete with
viorator and 6X5 rectifier in black
crackle cabinet size 7in. x 71in. x 6in.
ONLY 29/6 (postage, etc., 2/6).

COMMUNICATIONS RECEIVER R.1155
The famous ex -Bomber Command Receiver known the world
over to be supreme in its class. Covers 5 wave ranges :

18.5-7.5 Mt/s, 7.5-3.0 Mc/s, 1.500-600 kc/s, 500-200 kcls, 200-
75 kc/s, and is easily and simply adapted for normal mains use,
full details being supplied. Aerial tested before despatch.
BRAND NEW AND UNUSED IN MAKER'S TRANSIT
CASES, ONLY El 119/6.
USED RECEIVERS, also tested working before despatch,
£7119/6.
R.I155 " N " Model. This is the latest version which covers
the Trawler Band and in addition has ultra -slow motion tuning.
Used, in good condition, and tested working before despatch,
E17/19/6.
A Factory -made Power Pack, Output Stage and Speaker,
contained in a black crackled cabinet to match the receiver.
can be supplied for ONLY E5110,1, Plugs on to the receiver,
and operates it immediately.
DEDUCT 10/- IF PURCHASING RECEIVER AND POWER
PACK TOGETHER.
Please add carriage costs of 10/6 for receiver, and 5/- for
Power pack.

AVO MODEL 40 UNIVERSAL TEST
METERS

Completely self-contained, and provides 40 ranges of A.0 D.0
current, voltage, and resistance Have had some use but
every instrument has been thoroughly checked and tested
and is GUARANTEED IN PERFECT WORKING ORDER.
ONLY L9/19/6.

INDICATOR UNIT TYPE 62A
Built on a two deck chassis, this contains VCR 97 Cathode
Ray Tube with mu -metal screen, 12 valves EF50, 4 of SP6 I,
3 of EA50, and 2 of EB34. An economical way of buying a
VCR 97 and EF50s. IN NEW CONDITION IN MAKER'S
TRANSIT CASES. ONLY 99/6 (carriage, etc., 10:6).

ROTARY POWER UNITS TYPE 104
Input 12 v., Output 230 volts 65 ma.. and 6.3 volts 2.5 amps
Fully filtered and smoothed and noise suppressed. Idea!
for car radio, etc BRAND NEW. ONLY IS - (postage,
etc., 2/6).

100 MICROAMPS METERS
21in. circular flush mounting. Widely calibrated scale of
15 divisions marked "yards " which can be rewritten to

suit requirements. These movements are almost unobtain-
able to -day and being BRAND NEW IN MAKER'S CARTONS
are a snip at ONLY 42/6.

V.H.F. RECEIVER R.1132.A
An I I -valve receiver, covering 100-124 Mc/s. Has large tuning
dial with slow motion drive, R.F and L.F gain controls, phone
and line output sockets, and 0-5 mA., tuning meter. In grey
enamelled metal case with plated handles, size I8in. x 10in
x I lie. Complete with valves. circuit diagram, and calibration
chart. IN BRAND NEW CONDITION IN MAKER'S
TRANSIT CASES, ONLY 45.- (carriage 7/6).

POWER UNIT TYPE 3
Made for use with the R.I 132.A, this is a standard rack mount-
ing job to match the receiver, and is for 200(250 v 50 -cycle
mains with outputs of 250 v. D.C. 100 mA., and 6.3 v. 4 amps.
Fitted with H.T. current meter and voltmeter, this is a first-
class unit, and can be used for a variety of receivers Used
but tested working before despatch. ONLY 90/- (carriage.
etc., 51.). Connecting Cable with Jones Plugs for receiver
and power unit. 10, -

RECEIVER R3I18, ideal for conversion
to T.V., having a built-in A.C. mains
Power Pack for 180-240 volts, is
tremendously powerful employing 7
1.F. stages of 12 Mc/s with 4 Mc/s
Bandwidth and has 16 valves as follows:
6 of SP6 I , 4 of EA50, 2 of VR136, I each
VR137, P61, 5Z4, and Y63 " MAGIC
EYE " IN NEW CONDITION, only
97/6 (carriage, etc., 7/6).

VACUUM PUMPS. For Handymen
and Model Makers. Ex-R.A.F. Type
B3-Mk.III, made by Romec. BRAND
NEW IN MAKER'S CARTONS, ONLY
15/- (post 2/-).

TRANSFORMERS. Manufactured to
our specification and fully guaranteed.
Upright mounting, fully shrouded,
normal primaries.
425 v -0-425 v. 250 mA., 6.3 v. 4 a.,
6.3 v, 4 a., 5 v. 3 a., 50/,
350 v -0-350 v. 160 mA., 6.3 v. 6 a..
6.3 v. 3 a., 5 v. 3 a., 42/6.
350 v. -0-350 v. 150 mA., 6.3 v. 5 a..
5 v. 3 a., 32/6.
250 v.-0-250 v. 100 mA., 6.3 v. 6 a.,
5 v. 3 a., 32/6.
Please add 2/- per transformer postage.

TRANSFORMERS, FILAMENT,
6.3 v. 2 a., 7/6 ; 6 3 v. 3 a., 10/6
(postage 1/-).

TRANSFORMERS, EHT Upright
mounting.
EHT for VCR97 Tube 2500 v. 5 mA.
2 v.-0-2 v. 1.1 a., 2 v.-0-2 v. 2 a., 37/6.
EHT 5,500 v. 5 mA. 2 v. I a., 72/6.
EHT 7,000 v. 5 mA., 2 v. I a., 82/6.
EHT 7,000 v 5 mA., 4 v 1 a., 82/6.
Please add 2/- per transformer postage.

TRANSFORMERS, EX-W.D. AND
ADMIRALITY, built to more than
50 per cent. safety factor with normal
A.C. mains primaries. All brand new
and unused, 330-0-330 v. 100 mA.,
4 v. 3 a., 22'6.

E.H T., 1,400 v. 2 mA., 520 v. 10 mA.,
300 v. 10 mA., 2 v. 1.5 amp., 21/-.

L.T. 6.3 v. 7.7 amp., 4.2 v. 2 5 amp.,
4 v. I amp., 19/6.

L.T. 4 v. 20 amp. C.T., 30,-.
Please add 2/6 per transformer postage

INTERNATIONAL OCTAL PLUG,
Fits into 1.0. valve holder, 2/- (post 3d.),

GANGED POTENTIOMETERS.
Double 50K and double I meg., 7(6 each.

CERAMIC 2 - WAY 3 - BANK
SWITCHES, 7/6 each.

2+ in. SQUARE FLANGE, 0-1 mA.
Meters, brand new, only 15-.

P.M. SPEAKERS. 61 in ROLA with
transformer 17/6, 10in. LECTRONA
with transformer 27/6. I 2in
GOODMANS, less transformer, 15
ohms speech coil, 99/6. ALL SPEAKERS
BRAND NEW IN MAKER'S CARTONS
Postage 2,- each please.

U.E.I. CORPORATION
Cash with order please, and print

name and address clearly
(Open until I p.m. Saturdays. We are 2 mins.

AMOUNTS GIVEN

Radio Corner, 138 Gray's Inn Road,
London, W.C.I. 'Phone : TERMINUS 7937

from High Holborn (Chancery Lane Station) and 5 mins, by bus from King's Cross)
FOR CARRIAGE REFER TO MAINLAND ONLY.
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GARRARD RECORD
PLAYERS

For 6 and 12 v. operation, com-
plete with magnetic pick-up and
volume control. In metal cabinet
size : 17in. x 14in. x I lin. Very
limited quantity.
LASKY'S PRICE
Carriage 10/- extra. £51 9.6

HEARING AIDS
By well-known Manufacturer. In metal case,
size: suin. x lin. Complete with
batteries and 3 sub -miniature valves, earpiece
and cord. Only two controls; volume and
on/off. Fitted with internal crystal microphone.
MADE TO SELL FOR 22 GNS.

LASKY'S PRICE 99/6Postage 3/6 extra.
Steady for use. Perfect working order. SI gbtly
soiled but new and unused.

HUGE PURCHASE OF STAIN-
LESS STEEL RECORDING
WIRE. ON STANDARD REELS.

(By B. & H.)
15 mins. 7/6
30 mins. 12/6
60 mins. 25/ -

Postage 1/. per reel.

SOLON SOLDERING IRONS
220-250 volts

Latest model instrument iron 19/8
Standard model 19/ -

ALL WAVE RADIO INTER-
FERENCE SUPPRESSOR
UNITS, 5/6 each.

JACK PLUGS AND SOCKETS
Standard size 3/11 per pair.

TANNOY PRESSURE
UNITS

10 watts. 7.5 ohms impedance.
Last few only. PRICE 59/6
Carriage 4/6 extra.

MICROPHONE STANDS
Table model. 2 -section chrome
plated.
Crackle finish base. 15/ -
Floor model. 2 -section. Brass,
heavily chrome plated

59/6Carriage .2/6 extra.

GRAM MOTORS
Shaded Pole

Rim drive, synchro-
nous. For 200-250v.
50 c.p.s. Many uses.
9/6.

METAL
RECTIFIERS

6 and 12 volt F.W.
Bridge.

0.6a. 4/6
2a 9/-
3a 9/11
4a 121-
6a 17/6
6 volt Centre Tapped

Bridge.
0.75a. 3/9
la. 3/11

Fully Assembled Power Pack
and Output Stage, for R1155
Receiver For use on 200-250
volts A.C. mains.
LASKY'S PRICE
Carriage 5/- extra. 79/6

8.1155 RECEIVERS
BRAND NEW

AERIAL TESTED
BEFORE DESPATCH

These well-known ex -Air Mini-
stry Receivers need no further
introduction.
Supplied complete with 10 valves.
LASKY
PRICE

'S E11.19 . 6
USED
MODELS £7.19. 6
A Few Only. Model R1155.N.
Covering the shipping band of 1.5-
3.0 Mc/s. Price £17.
Carriage 12/6 per unit extra, including
10/- returnable on packing case.
10s. Od. rebate will be given on power
packs for the R.1155 when purchased
with the receiver.

MUIRHEAD SLOW MOTION
DRIVES 8/6

CRYSTAL DIODES
Germanium 1/6 each, post free.

12 VOLT D.C. MOTOR
GENERATORS

Output 300 volts at 150 m/A.
D.C. 7,500 r.p.m. Size : 21in.
diem. 6in. long.
LASKY'S PRICE 17/6

I.F. TRANSFORMERS
465 KO Iron dust cores in cans,
midget type. Size fin. x lin. x 21in.
By Plessey. Price 816 per pair.
WEARITE TYPE 550. 445-520
Kc/s. 8/6 per pair.
WEARITE TYPE 500. 450-470
Kc/s. 8/6 per pair.

TOGGLE SWITCHES.
BULGIN

S.P S T 1/6
D.P.S.T. 2/6
D.P. Change over 3/6

12 VOLT VIBRATOR UNITS
Output 230 volts 80 mA. BRAND
NEW AND UNUSED. Size :
9 x 5 x 5f in. Supplied less vibrator.
Vibrator required is 6 -pin
synchronous. 196LASKY'S PRICE

Carr. 3/6 extra.
Other types in stock from 15/-.

BRANDENBERG R.F. E.H.T.
UNITS

Complete with valves.
6-9 Kv. £6 6 0
13-16 Kv. £9 9 0

BAFFLE RADIO CABINETS
Pleasing design, complete with
knobs, drilled chassis, dial, drum
drive and back. Finish in satin
mahogany veneer, natural colour
polish. Outside dimensions : 171in

wide 111in. high, 5in. deep.

LASKY'S PRICE

36'6
Carriage 2/- extra.

A LASKY'S RADIO ADVERTISEMENT. SEE OVER.

THE SOUNDMASTER
You can now build your own
HIGH FIDELITY TAPE RE-
CORDER (both tape desk and
amplifier) AT HOME. Uses
precision machined parts and
standard radio components.
Easily -wired and assembled with-
out previous experience.
SEND NOW for 26 page booklet
giving full data to build in 6 easy
stages, with full size wiring
diagrams. All the latest develop-
ments in home recording. Lifelike
reproduction of voice, music and
events. 8 speeds, twin track
recording at Slim, 7}In. and 15in.
per second. Fast forward and
fast rewind using 3 motors.

FREE
POST g/6

BY THE CREATORS OF THE VIEWMASTER
All components in stock. Write forlist.

Wearite, Bulgin, T.C.C., Collaro, etc.

PRESS BUTTON COIL PACKS
5 Preset stations -3 M.W. and 2 L.W.
For use in superhet circuit, with
460 Kc/s. I.F. Size : 3fin. x 5f in.
2fin. Deep. By Famous Manu-
facturer, complete with circuit, and
knobs.
LASKY'S PRICE 21/-.

'Postage 2/6.

SENTERCEL REC-
TIFIERS

RM1 3/10
RM2 4/3
RM3 5/-
RM4 18/ -

WESTINGHOUSE
RECTIFIERS
250 v. R.M.S.

14A976. 80 m/a 8/6.
14A86. 200 m/a. 20/4.
14A100.270 v. R.M.S.

200 m/a. 21/6.

CONDENSERS. Electrolytics.
Cane Tubular

16 mid. 500 v.w. 3/8 1 mid. 200 v.w.
24 mfd. 450 v.w. 3111 1 mid. 250 v.w.
32 mid. 500 v.v. 5/11 2 mid. 150 v.w.
80 mid. 350 v.w. 383 2 add. 350 v.w.64 mfd. 450 v.w.4/11 4 mfd. 350 v.w.
8+8 mfd. 450 v., 3/11 4 mfd. 450 v.w.
8+ 16 odd. 450 v., 3/11 8 mfd. 150 v.w.
8+32 mfd. 475 v.w. 3/11 8 mfd. 350 v.w.
18+8 mfd. 500 v.w. 4/6 8 mfd. 450 v.w.
16+16 mfd. 500 v.w. 4/6 15 mfd. 200 v.w
16+32 mfd. 450 v.w. 4/9 16 mid. 350 v.w
20+20 mfd. 275 v.w. 2/- 16 mfd. 450 v.w.
32+32 mid. 500 v.w. 4/11 18 odd. 500 v.w.
32+S2 mid. 350 v.w. 3/11 32 mfd. 350 v.w.
60+100 mfd. 350 v.W. 7/8 32 mfd. 450 v.w.
250 mfd. 350 v.w. 4111 50 mfd. 350 v.w.
8000 mid. 3 v.w. 8/11. 250 mid. 12 v.w.

8+8 mfd. 350 v.w.
8+8 mfd. 450 v.w.
12+12 mid. 350 v.v. . 2/6

MANY OTHER TYPES
IN STOCK

9d1/-.
1/-
1/8
1/3
1/6
1/6
2/-
1/9

2/9

2/-
2/3

3/63/3

4/9
4/6
2/-
3/-3in

SPECIAL T.V. CONDENSERS
32 + 100 mfd. 450 v.w. 7/6 .04 mfd. 12.5 Kv. 7/6

Bias
10 mfd. 25 v.w.
12 mfd. 50 v.w.
25 mfd. 25 v.w.
25 mfd. 50 v.w.
50 mfd. 12 v.w.
50 mfd. 25 v.w.
50 mfd. 50 v.w.
75 mfd. 12 v.w.
100 mfd. 25 v.w.
100 mfd. 50 v.w.

1/3
1/3
1/6
1/6
1/3
16
11/9
1/-
2/-
2/6

Tubular Waxed
500 v.w., .01, .02, .05, .001,
.002, .005, etc. From 6d.
each, 5/- doz. .1 mfd. 9d.
each.

Miniature Mina
100, 200, 300, 500 PF.,
5d. each, 4/- doz.

High Voltage
.1 mfd. 2.5 Kv.
.1 mfd. 3 Kv.
.1 mfd. 3.5 Kv.
.1 mfd. 10 Kv.
.25 mfd. 2.5 Kv.
.1 +.1 mfd. 3.5 Kv.

26
3/6
4/6

12/6
5/6

5/11

T.C.C. VISCONOL HIGH
VOLTAGE CONDENSERS
(Cathodray)
.001 mfd. 12.5 kV. 7/6
.001 mfd. 15 kV. 10/-
.001 mfd. 25 kV. 18/-
.0005 mfd. 25 kV. 18/-
.0005 mfd. 12.5 kV 10/ -
Plastic case, single bolt
fixing. Other h.v. types.
.1 mfd. 7 kV. 15/-
.04 mfd. 12.5 kV 7/6

Supplied in maker's
original wood tran-
sit case. Frequency
coverage 100-124
Mc/s. 11 valves :
1 VR65, 1 VR66,
4 VR53, 2 VR54,
1 6J5, 1 VS70,
1 VR57. Large tun-
ing scale with slow
motion drive. 0-5
mA. tuning meter.
R.F. and L.F. gain
controls,jack sockets
for line and 'phone.
Totally enclosed in
metal case, grey enamelled with plated handles. Size : 18 x 10
x 11in. Supplied with all valves, also circuit and calibration

chart.
GRADE 1. Brand New 79/6. GRADE 2. Soiled 49/6
GRADE 3. Secondhand 39/6. Carriage 10/- per unit extra.

R.1132.A RECEIVERS

TWO -GANG TUNING. CONDENSERS .0005MFD.
No. 1. Miniature. With trimmers. Size : 11 in. x 2in. x

lin. spindle.
LASKY'S PRICE, 8/6

No. 2. Midget. With trimmers. Size : 2fin. x Ilin. x
fin. spindle. LASKY'S PRICE 8/6.

No. 3. Midget. Less trimmers. Size : 2in. x x fin.,
fin. spindle. LASKY'S PRICE 6/6.
No. 4. Standard type. Size : 21in. x 21in. x fin.
spindle. LASKY'S PRICE 6/6.
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LINE TRANSFORMERS FOR
" ETRONIC "

T.V. RECEIVERS
No. 1. For models 1536 and
1637. Complete with EY51
rectifier, 39/6.
No. 2. 7Kv. type, 35/-.

POT/METERS. All values. Wire
Wound from 3/6. Depending
on wattage and length of spindle.
Carbon. Less switch 3/3 each
With s.p. switch .... 4/3 each
With d.p. switch .... 5/6 each

VCR97 C.R. TUBES, new
unused. 35/-. Carriage 5/-.

Screen Enlarger for VCR97.
Filter type, 17/6. Postage 2/6.

BASES for VCR97, 2/6.

C.R.T. Neck Protectors, 2/6.

10 K.V. METROSIL E.H.T.
REGULATORS. By Metro-
vick. Pencil type, 5/- each.

TELEVISION SELENIUM
RECTIFIERS

The very latest " Sentercell "
S.T.C. range:
1(3/40, 3.2 kV. 7/6
K3/45, 3.6 kV. 8/2
K3/50, 4.0 kV. 8/8
K3/100, 8.0 kV. 14/8
1(3/160, 12.8 kV. 21/6

DARK SCREEN FILTERS
18in. x 141in. 25/-
14}in. x 121in. 19/6
13}in. x llin. 14/11

PERSPEX. 131in. x lOtin. x
}in. Neutral shade, slightly
marked, 4/11 per piece.

TEST PRODS
Fully fused, with retractable
points, 4/11 per pair (1 red, 1

black).

9in. TABLE T.V. CABINETS

Medium shade mahogany finish.
Complete with back, safety glass,
speaker -fret. Internal dimen-
sions : lqin. high, 16in, wide,
14in. deep.

LASKY'S PRICE
Soiled 25/ -

Carriage 7/6 each extra
Adaptor frame available for 6in.
C.R. tubes. The aperture can
easily be enlarged to take 12in. or
14in. tubes.

SPECIAL C.R.T.
OFFER

Brand new and unused
12in. ion trap cathode
ray tubes. 6.3 volt
heater, 7-9 Kv. E.H.T.
35 mm. neck. Black and
white picture. By famous
manufacturer.

PERFECT£12/19/6
Carriage and insurance
15/- per tube extra.

MANUFACTURERS'
SURPLUS T.V. COM-

PONENTS
Wide Angle Scanning
Coils. Low imp. line
and frame .. pair 19/6
Scanning Coils. 35
mm. Low imp. line
and frame 12/6
Frame multi ratio out-
put trans. 10/6
Focus CoiL 35 mm
electro magnetic .. 12/6
Line or Frame B.O.
transformer. Auto 4/6
P.M. Focus Magnets
With vernier. 35 mm
Tetrode 15/ -
Triode 17/6
Wide Angle P.M
Focus Unit. All 38
mm. tubes. With
vernier and picture
shift 25/-

PLESSEY
Scan coils per pair 25/ -
Width Control 6/6

NOW AVAILABLE
LARGE SCREEN
WIDE ANGLE CON-
VERSION DETAILS
FOR THE VIEW -

MASTER
Send 3d. stamp for full
data. Fully itemised price
list of all Viewmaster com-
ponents now available.

Co -Axial Cable. 70-80
ohms impedance.
Single core, 9/- doz. yards.
Twin core, 12/- doz. yards.
Twin feeder, 6/- doz. yards.
Co -Axial Connectors.
For standard cable,
1/11.

WIREWOUND POT.
METERS.

Type 901. Most values.
2/6 each.

C.R.T. MASKS
Brand New

LATEST ASPECT
RATIO

9in. 7/-
10in. 7/6
12in. 15/-
12in. Flat Face 15/-
12in. Old ratio 9/6
12in. Plastic, with dk.
sc. filter and gold
finish escutcheon .. 17/6
14in. Rectangular .. 21/-
16in. Eng Elect..... 42/-
16in. Double D .. 31/6
16in. With dark screen
filter and gold finish
escutcheon 32/6
17in. Rectangular 21/ -
SOILED. NEW ASPECT

RATIO
9in. 5/-

12in. 7/6
12in. with fitted
armour plate glass,
cream 11/6
12in. do. Black 8/6

ARMOUR PLATE
GLASS

16in. Actual size 171
x 151 x inch 7/11
ISin. Actual size
161m. x 13in. x }in. 6/11
12in. Actual size 13in.
x 101in. x }in.
9in. Actual size 9in. x
8in x tin. 3/-

T.V. CABINETS
DE LUXE

NEW 1954

12 INCH MODEL

(Mark II)

This cabinet is now supplied complete
with mask, glass, castors, shelf,
bearers, c.r.t. neck and protector,
back, speaker fret and and baffle board.
Finished in beautiful figured medium,
light or dark walnut veneer, with high
polish. Suitable for most home con-
structor T.V. receivers, including the
" Viewmaster," " Practical Tele-
vision," " Tele King," " Magni-
view," " Wireless World," etc.
Can be supplied with cut-out for
16in. c r. tube at no extra cost.

WHY NOT CONVERT YOUR TABLE RECEIVER TO A CONSOLE
MODEL

Adaptor frames for fitting 9in. or 10in. c.r. tubes can be supplied if required.

LASKY'S PRICE
Carriage 12/6 extra. £8.10.0

An allowance of 4s. 6d. will be made if the mask is not required.
Mask and glass extra when cabinet is ordered with cut out for 14, 16, or 17in.
C.R.T.'s.
Inside Dimensions : Depth 161in. ; width 171in. ; height 28in. Overall height
32in. and width 181in.

THE VIEWMASTER
Construction envelope 7/6. POST FREE.

All components in stock. Write for price list.

COLLAR() 3 -SPEED

AUTOMATIC RECORD CHANGERS
MODEL 3RC/521.

Brand new and unused in
maker's original carton.
Pleasing cream or fawn finish.
Complete with hi -fidelity
studio crystal turnover head.
Type GP. 29.

LASKY'S PRICE
t9 . 19 . 6

Carriage Free

NOW IN STOCK. 3 -Speed Mixer Changer model
3RC/522. Price on request.

TYPE AT/9
T.V. MAINS

AUTO
TRANS-

FORMER
200, 220, 250
and 375 volt
tappings. 250
mA. Also 5 v.
3 a. ; 6.3 v.
7 a., and 6.3 v.
3 a. seconda-
ries. Price
25/-.

INTERCOM UNITS
4 -station operation. For use on
A.C./D.C. mains 200-250 volts.
Supplied complete, with 3 new
valves, ready for immediate
installation. Fitted in attractive
plastic cabinet.
Suitable for use as baby alarm.
MASTER UNIT £5/19/6.
Carr. 5/- extra.
Extension Units. Price 21/- each
complete. Carriage 2/- each extra.

LASKY'S LINE
TRANSFORMER ELAC DUOMAG

RF.EHT for line fly -back. 6-8Kv. FOCALISERS. For
with EY51 heater winding. Suit- wide angle c.r. tubes.
able for home construction T/V Low, medium and
19/6 each. high flux. 37/6 each.

POSTAGE STAMP
TRIMMERS

Paxolin. Up to 100pf.
6d. each. 5/- per doz.
Ceramic. Up to 100pf.
9d. each. 7/6 per doz.

Duodecal (B12A)
bases. VCR139 c.r.t.
bases. 11- each. 10/6
dozen
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THE TELE-KING
A practical 5 -channel

SUPERHET TELEVISION RECEIVER
Using the new 16 and 17 inch cathode ray
tubes and wide angle components for
the home constructor.
Complete instructions, wiring diagrams and 32 -page
descriptive booklet.

6f- POST FREE

ALL COMPONENTS IN STOCK
WRITE FOR LIST

ALLEN WIDE
ANGLE COM-

PONENTS
D.C. 300 latest
type Ferroxcube
Coils .... 39/6
GL. 16 Coil 7/6
GL. 18 Coil 7/6
Focus Coil 31/-
F0305
trans. .... 21/ -
Frame B.O.
transformer 15/ -
Line EHT.
transformer 40/ -

CHASSISPower pack
Sound -vision and
Scan chassis.
PRICE 11/- each.
All other metal
work available
from stock.
CONDENSERS
All condensers
as specified.
Manufacturers'
surplus £3/16/-.
COILS 13 all ex-
actly as specified.
Price 44/6.

RESISTANCES. 72 Resist-
ances, all exactly as specified,
18/-.

CABINET
Walnut veneer, £8/10/-, plus
carriage 12/6 extra. As illus-
trated here.
WIDE ANGLE CATHODE

RAY TUBES
14in. MW36-22 .. £19 9 3
14in. Cl4B £20 10 1

16in. MW41-1 £22 4 10
16in. T901 £22 4 10
17in. MW43-64 £23 12 8
17in. C17BM £24 13 0
Carriage and insurance extra.

OUTPUT TRANSFORMERS
40 mA Multi ratio 4/11
80 mA Multi ratio 14/11
80 mA Pentode 12/6
60 mA Plessey, 6,000 ohms 5/11
Standard Pentode 4/11
Pentode
Midget Pentode
Miniature Pentode, 3S4, 1S4
PX4 Intervalve
5 : 1 Intervalve

3/6
3/6
4/6
8/6
5/11

P.M. LOUDSPEAKERS
All with 3 ohm speech coil

2fin. 16/- 4in. 6/6 61in. 13/6
36/1. 12/6 sin. 14/6 Sin. 15/-

101n. 17/6
NEW AVAILABLE 12 -inch
Goodmans heavy duty speaker.
Capacity 15 watts, 15 ohms
speech coil impedance.
LASKY'S PRICE £5/19/6.
Car 3/6 ex. All loudsprs. offered
are first grade and of highest qual-
ity construction. Many other
types in stock. Send us your reqts.
Special offer. 12in. Truvox, 3
ohms. LASKY'S PRICE 49/6.

LASKY'S T.V. CONSTRUCTORS' PARCELS
No. 1. All brand new compon-
ents by Igranic. Comprises
E.H.T. flyback line transformer,
7-10Kv. with ferroxcube core
and rectifier heater winding ;
scanning coils ; frame output
transformer; Elac focus unit with
vernier adjuster, U37 E.H.T.
rectifier and brand new 12 -inch
cathode ray tube with ion trap.
mask and glass. LASKY'S
PRICE FOR THE COM-
PLETE PARCEL, £15/1916.
Carriage and insurance 15/ -
extra.
No. 2. The Constructors'
Parcel as above, but less the
cathode ray tube and ion trap.
LASKY'S PRICE 79/6. Carr.
3/6 extra.
No. 3. Condenser Parcel. 1

of each :-.04mfd. 12.5Kv. ; 32
+32mfd. 350 v.w. ; 32 + 100mfd.
450 v.w. AND 24 1,000pf. cera-
mic tubes ; 6 .1mfd. 500 v.w.;
.01rnfd. 500 v.w. ALSO 12
assorted " pf " condensers of
your own choice. PRICE 45/-.
POST FREE.

No. 4. Complete set of metal-
work, as illustrated here. Un-
assembled. Comprising main
chassis, tube supports and valve -
holders. (Less sound -vision
chassis.) PRICE 25/-. Carriage
3/6 extra.
No. 5. RESISTANCES.
Watt. 85 resistances your choice.
PRICE 18/-. POST FREE.
No. 6. One of each of the
following :-Ion tap IT6 ; Duo -
decal tube holder

'
low imped-

ance line and frame scanning
coils. PRICE 15/-. Postage 1/6
extra.

Alexandra Palace,
Sutton Coldfield,
Holme Moss,
Wenvoe,
Pontop Pike,
Belfast,
Kirk o'Shotts.

SPEAKER FRET
Expanded Metal. Silver Finish.
12in. x 12in. 3/11
12in. x 18in. 5/11
Plastic White, 12in. x 5in 2/ -
Wire, Bronze, llin. x 8in 2/ -
SPECIAL FOR TAPE RE-
CORDER CONSTRUCTORS.
COMBINED RECORD/PLAY-
BACK AND ERASE TAPE
RECORDER HEAD. PRICE
53/6. Postage 1/6 extra.
MU METAL SCREENED
INPUT TRANSFORMER.
PRICE 61/-. Postage 1/6 extra.

TAPEMASTER HEADS
Senior Record/playback 45/ -

Erase 45/ -
Junior rd/playback 39/6

Erase 39/6
15in. Cream rubber c.r.t. masks,
17/6. Postage 2/- extra.
15in. Cream rubber masks fitted
with armour plate glass, 22/6.
Postage 2/6 extra.

NOTICE TO ALL PURCHASERS OF
THE ENGLISH ELECTRIC 16 inch

C.R.T. TYPE T.501
The first and only reconditioning
service. By English Electric. A
reconditioned 16in. metal tube costs
£12 and carries maker's full guar-
antee. Write for further details.

MAINS TRANSFORMERS
All 200-250 v. 50 c.p.s. primary.
Finest quality, fully guaranteed.
M.B.A./3. 350-0-350 v. 80 mA.,
6.3 v. 4 a., 5 v. 2 a. Both fila-
ments tapped at 4 volts. An
ideal replacement trans. Price
18/-.
MBA/6. 325-0-325 v. 100 mA.
6.3 v. 3 a., 5 v. 2 a. With mains
tapping board. Price 22/6.
MBA/7. 250-0-250 v. 80 mA.,
6.3 v. 3 a., 5 v. 2 a. Both fila-
ments tapped at 4 volts. Price
18/-.
MBA/3. 235-0-235 v. 60 mA.,
and 6.3 v. 3 a. Price 12/6.
AT/3. Auto transformer. 0-10-
120, 200-230-240 volts 100 watt.
Price 17/6.

FILAMENT
TRANSFORMERS

6.3 v. 1.5 a., 5/9.
6.3 v. 3 a., 9/6.
6.3 v. tapped at 4 v. 2 amps., 7/9.
Special Transformer. 2 amps.
with the following tappings :
3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 20,
24 and 30 volts. Price 17/6.

SMOOTHING CHOKES
20 mA. 40 H 3/6
40 mA. 8 H 3/6
40 mA. 10 H 4/3
100 mA. 10-20 H 7/3
250 mA. 10 H 18/s

THE "UNIVERSAL" LARGE SCREEN
AC/DC TELEVISOR

By A. S. Torrance, A.M.I.P.R.E., A.M.T.S.
A 28 -page booklet giving full instructions for building a ,arge

17 -inch screen televisor.
* A.C. and D.C. mains. * Table model.
* P.M. focussing. * Convertible into radiogram con-
* Mullard valves and c.r. tube. *

sole.Incorporates
all latest develop-

* 5 -channel superhet. ments.
3d. POST FREE.

No. 7. One of each T.V. Mains
auto -transformers (type AT/9),
60 -1-100mfd. 350 v.w. condenser ;
5H 250 mA. choke ; 14A100 rec-
tifier. PRICE 60/-. Carriage
2/6 extra.

SPECIAL OFFER
Scanning coils, low impedance line
and high frame, and electro mag-
netic focus coil, high impedance.
For use with c.r. tubes with 38mm.
neck. LASKY'S PRICE 27/6.

POST FREE.

COIL PACKS
Medium and 2 short
wavebands. Price 16/-.

Long, medium and
short wave bands.
29/6.

RF25 UNITS. New,
with valves, 19/11.
Carriage 2/6.

LASKY'S RADIO
Lasky's (Harrow Road) Ltd.,

370 HARROW ROAD, PADDINGTON, LONDON, W.9
(Opposite Paddington Hospital)

MAIL ORDER AND DESPATCH DEPARTMENTS, 485/487 HARROW ROAD, PADDINGTON, LONDON, W.10
Telephones: CUNningham 1979 and 7214. ALL DEPTS. Hours: Mon. to Sat. 9.30 a.m. to 6 p.m. Thurs. half day 1 p.m.

TERMS: Pro forma, Cash With Order or C.O.D. on post items only. Postage and packing on orders value £1-1/- extra,
£5-2/- extra; £10-3/6 extra. Over £10 carriage free, unless specifically stated otherwise.
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F24 AIRCRAFT CAMERA Transit Case.

Full Details.
Lens 5in. f/4 with internal iris diaphragm stops to
fill, fixed focus set at infinity, screw -in housing
project 5kin. Focal plane shutter, speeds I/60th
to I/1,000th of a second and time, fitted in film
magazine designed for 5tin. wide film, picture
size 51 x 5fin. Shutter release and rewind
spindle fits standard spanner. Hand operated
as it stands. Nett. weight 1716. Packed in fitted
transit case 4216. Dimensions: body 61 x 9 x
overall including lens housing 1 I tin. x 9in. x 9kin.
Provision for external motor drive (not supplied).
Lens housing grooved for fitting to aircraft
camera port. A precision Air Survey Camera,
could be adapted for Laboratory, Industrial or
Portraiture use.
ASK F CARRIAGE
X/H302OR £4.19.6 PAID

F24 AIRCRAFT CAMERA
In Transit Case.

With 8in. f/2.9 lens, otherwise as 1-1.302.
ASK FOR CARRIAGE
X/H300 £9.19.6 PAID

I4in. f/5.6 LENS FOR F24 CAMERA
Complete with Iris, Filter, Mount and Extension.
In transit case.
ASK FOR CARRIAGE
X/H563 £6.19.6 PAID

F46 CAMERA IN TRANSIT CASE
Lens Sin. f/4 with internal iris diaphragm stops
to F/II with filter. Fixed focus at infinity, bolted
lens housing projects nin. Venetian Blind typz
shutter, speeds time and instantaneous. Fully
Motor Driven including film winding. Film
magazine takes size " 20 " film. Picture size
24 -in. x 7 5/16th in. Nett weight 13416., packed
in transit case 2316. Dim.: body 7in. x 11 in. x
34in. Body keyed for fitting keyway on vessel,
a magnifying prism is also fitted, original purpose
to record time of exposure from clock (not sup-
plied) inside chamber, 24 volt Motor and electrical
system for illumination of interior of clock chamber
and camera body, also prevention of condensation.
ASK FOR CARRIAGE
X/H73 £4.9.6 PAID

RECORDER MK. II 24 VOLTS
This unit is an Auto Camera for 16 mm. film,
the shutter can be operated at single shot or
one frame per half -second continuously. The
Recorder requires a cassette, or Magazine (not
supplied) to hold 25ft of 16 mm. film. The Optical
Unit has an 1/4.5 lens and Prism Reflector system,
for right angle operation through the side of the
case. There is also an Iris Control for Dull or
Bright Exposures and a Film Footage Indicator.
The whole unit is powered by a 24 -volt Motor,
which consumes only 0.5 of an amp. Dimensions

x 4in. x lin.
Contained in Transit Case. Dimensions 91in. x
6in. x 2Iin.

USED GOOD CONDITION
ASK FOR POST
X/H883 27/- each PAID

RECORDER MK. II. 24 VOLTS
As above. Less Transit Case.
ASK FOR POST
X/H883A 22/6 each PAID
ONLY AVAILABLE with Recorder Mk. II
Film Cassettes, 25ft. Capacity.
ASK FOR POST
X/H960 10,/ each PAID

We are unable to supply external fittings or films
for these Units at present.

CANADIAN R.E.L. BINOCULARS
Brand New and Guaranteed optically perfect
Individual eye -piece focussing (dioptar setting!
and variable inter -ocular setting, leather neck
strap.

ASK FOR
X/H920

ASK FOR
X/H921

In original cartons.
Magnification 6X30.

£8.19.6 each
In fitted leather case.
Magnification 7X50.

£21.10.0 each

POST
PAID

POST
PAID

PLOTTER FIELD MK. IV. Ref. OS.739A.
A precision made Protractor Unit, first-class
condition. With 2 scales 0-180 deg. moving
crossarms, scaled 21-65 each I2Iin. long. Straight
edge base scaled 0.3,500 length 25in. fully ex-
tended. In soiled leather case 16 x 54 x 2in.
ASK FOR POST
X/H864 9/11 each PAID

FOR EXPORT ONLY
WIRELESS SET NO. 38 MK. II
Range 7.7-9 Mc/s, 5 valves and all accessories.
Complete (less batteries) and unused in
original wood case. Four complete units
per case.
ASK FOR
X/H519!4 £20.0.0 PER CASE

OF 4 SETS
F.O.B. GLASGOW.

POWER MODULATION UNIT
.:or the WS.36 Transmitter.

An A.C. mains power unit with built-in modulator.
Input 110-250 v. A.G. 50 cis, Mains providing
H.T. and L.T. output, 3 transformers, L.T. 4 v. 4 a.,
3.25-0-3.25 v. 8 a. HT (I) 200-0-200 v. 50 mA,
HT (2) 500-0-500 v. 200 mA and 500-0-500 v.
200 mA, fully rectified and smoothed valves
3;6C5, 2/807, 2/AV1 (FW4/800) built in a varnished
wood case with carrying handles. Dim. : 221 x
161 x 14fin.
ASK FOR CARRIAGE
X/H43 £6.17.6 each PAID

JANUARY, 1954

TRANSMITTER TUNING UNITS
Each having
Vernier can-
ing dial,
Variable
Capacitor,
Tank Coil
unit on cera-
mic former,
Ceramic
Switch, etc.,
etc. In metal
cabinet 171x
71 x 8M.
Finish black.
Unused, but
externally
soiled, scratched and dented, due to being Loose
Stored.
TU.7B Range 4,500-6.200 Kc/s. Ask for X/H29.
TU.8B Range 6,200-7,700 Kc/s. Ask for X/H30.
TU9B Range 7,000-10.000 Kc/s. Ask for X/H467.
EITHER CARRIAGE
UNIT 10/- each 2/- EXTRA

BC456 SPEECH MODULATOR UNITS
Part of SCR -274-N. " Command " Equipment.

(U.S.A. made)
Complete with valves 1625, 1215 and VRI50;30.
Transformers, Relays, etc., less dynamotor.
Overall dim.: 101 x x 41 -in. Loose stored.
ASK FOR CARRIAGE
X/E42 27/6 PAID

Circuit 1/3
1FF RECEIVER R3I08. Ref. No. 10D8/505

Contains: Motor Generator input I2V. 3.8A.
Output 480V..04A. D.C. with a gearbox operating
a switching mechanism to decube the receiver
at time intervals. Data available for converting
to 250 v. 50 c 's use as motor.
Plus: 4.VR65A (SP.41) 2/VR92 (EA50), 2/CV6
(Dec. 20). Valves, etc., etc.
Metal Case: Dim.: 12 x 12 x Sin. Wgt. 2416.
ASK FOR CARRIAGE
S/H961 19/6 each PAID

26 WATT OUTPUT TRANSFORMER
Parmeko type AF5084/IA. (Mfg. Surplus).
Primary: 6,600 ohms C.T. Sec.'s. 3.5, 5, 7.5 or
10 ohms. Dim.: 34 x x 3kin. Fully shrouded.
Wgt. 31b.
ASK FOR POST
X/H565 19/6 each PAID

DRIVER TRANSFORMER
For ET -4336 TRANSMITTER

Ref. No. 110K/117 part XT -3202. Centre tapped
primary inductance 3.4 henries. Two secondaries
inductance 14 henries each. Ratio whole pri.
to one sec. 1-2 approx. Dimensions 41 x 31 x
3kin. Wgt. 61b. 4 hole fixing.
ASK FOR
E562 18.6 each

POST
PAID

TI154B TRANSMITTER UNIT
Medium/high powered for C:W.-M.C.W. R T.
3 ranges 10-5.5 Mu s., 5.5 MO., 500-200 kc,s.
Complete with 4 valves, etc., in metal case 14 x
164 x 81in. External power supply required.
ASK FOR CARRIAGE
X/E5A 39,`6 each 7/6 EXTRA

Circuit 2/3.
ALSO AVAILABLE

TI 154B Unit, less Valves, but otherwise complete.
ASK FOR CARRIAGE
X/E5B 15/- each 7'6 EXTRA

VISUAL
INDICATOR

TYPE 1,Ref.10C3 2
Dual reading left
right D.F. meter
for RI155, lain.
scale, overall dim.:
34 x 2kin. In used
condition.
Ask

Post Paid

POWER UNITS FOR TI154/R1155 UNITS
Types 33 or 338, Input 24 v. D.C. 16 a. Output
1,200 v. D.C. 200 mA. Ask for X/E7A.
Types 35 or 35A. Input 18 v. D.C. 12 a. Output
7.2 v. D.C. 13 a. and 225 v. D.C. 110 mA. Ask for
XIE8A.
Each a motor generator unit, smoothed, etc.
In metal case 16 x 71

each PAID.

LOOSE STORED
ANY CARRIAGE
UNIT

R.I155 RECEIVER UNIT
Communications, D.F and " Ham " 20, 40, 80,
5 ranges 18-7.5 Mc s, 7.5-3 Mc s., 1,500-600 kcis.,
500-200 kc/s, and 200-75 kc/s. Complete with 10
valves, S.M. Drive, M.E. tuning, B.F.O., etc.,
in metal case 16} x 9 x 9in. External power
supply required. APPEARANCE AS NEW.
ASK FOR CARRIAGE
X/E6 £8.19.6 PAID

APPEARANCE ROUGH
ASK FOR CARRIAGE
X/H898 £5.19.6 Circuit 1/3 7/6 EXTRA
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Still Available as detailed in Previous Issues
EX-R.N. GAUSS INDICATION AND

RANGE METER AP58150
Made by E.T.E.I. Lcd., for use with a fluxmeter.
Measuring head for 0.625in. gap. Dim.: Overall
31 x 2 x Ifin. with leads in wood box 61 x 3f x
2in.
ASK FOR POST
X/E345 4/6 each PAID

AUDIO FREQUENCY OSCILLATOR
A.C. mains operation 230 v. 50 c/s. input with 6
valves 3/6J5G, 2/EL32, 514G, 2 mains transformers,
etc., 3 audio ranges 100-1,500 cps., calibrated
dial, motor tuning, 20 v. A.C. motor fitted. The
whole built in an enclosed metal cabinet with
shock mounts. Dim.: 21 x 15 x 10. Finish grey.
Used, good condition.ASK FRCARRIAGECA
X/H793O 17.19.6 each 7/6 EXTRA

FLUXMETER TYPE I, WY.0023
Designed to de-
termine the pol-
arity of Magnets.
Complete with
probe. ranges
500/1000, gauss,
1000/2000 gauss,
2000/4000 gauss,
M/C Meter and
instruction
leaflet. Less
battery (1.5 v.),
in wood case
with hinged lid
and handle. Dim.
12} x 9 x 6in.

ASK FOR CARRIAGE
X/H36I 59/- each PAID

ELECTROSTATIC KILO VOLTMETER
Range 0/2 kV 2fin. round mid. Case, drilled
flange.
ASK FOR POST
X/E333 35/". each PAID

500 MICROAMP METER. Ref. ZN2106
For WS -I8 Transmitter

2in. round, clip mounting case. Res. 500 ohms.
ASK FOR

1 5
POST

eachX/E303 /' PAID

WAVE FORM GENERATOR TYPE 26
With valves VR55, 2/VR54, VRI 16, 3/VR56,
6/VR65, 2 relays, plus cond., etc. Input 80 v.
2,000 c/s. A.C. In metal case 12 x 71 x 11 fin.
ASK FOR CARRIAGE
X/H884 21/- each 2/6 EXTRA

TEST SET SE2 PATTERN NO. W5799
Brand New

ASK FOR
X/H937 51

CARRIAGE
19.6 each PAID

CALIBRATOR UNIT R.D.F. No. I ZA-14401
In original wood case.

ASK FOR CARRIAGEZ
X/H829 21/- each

TEST OSCILLATOR TS-24/ARR-2
(U.S.A. made)

ASK FOR CARRIAGE
X/H364 21/- each PAID

TEST OSCILLATOR TS-24A/ARR-3
(U.S.A. made)

ASK FOR CARRIAGE
X/H364A 27/6 each PAID

TEST SET TYPE 102
ASK FOR CARRIAGE
X/H56I 21/- each PAID

MODULATOR 169
BRAND NEW. In original wood case.
ASK FOR CARRIAGE
X/H713 21/- each PAID

GYRO ANGLING POWER UNIT 9/2201
ASK FOR POST
X/E874 12/6 each PAID

MONITOR CRYSTAL TYPE 2, 107/11390
Less valves and crystals.

ASK POST
X/H872

FOR
5/" each I/. EXTRA

MAGNETIC MARCHING COMPASS, MK. I
ASK FOR POST
X/H406 12/6 each PAID

RECEIVER UNIT TYPE 25
REF. 1 OP/1L

ASK FOR POST
X/H299 351- each PAID

WS -I8 RECEIVER CHASSIS
ASK FOR POST
X/H22 25/- each PAID

WS -18 TRANSMITTER -RECEIVER
CHASSIS Partly stripped by M.O.S.

ASK FOR POST
X/H349 33/6 each PAID

RECEIVER CHASSIS, RANGE 150-200 Mc/s
Contains 3/955 Acorn Valves.

ASK
X/H940

FOR
21/- each PAID

POST

SUPPLY UNIT RECTIFIER
For No. 43 Transmitter.

Ex. Cdn. Army in original wood case. A.C. 50
60 c/s. 1.7 kVa.
ASK FOR CARRIAGE
H26 225 each PAID

SELSYN MOTOR TYPE 5J/25I2
Ref. No. W.325A

230 volts A.C. input single phase.
ASK FOR CARRIAGE
X/H83 39/6 each PAID

POWER UNIT TYPE 266
In transit case.

Input 80 v. 1.5 c.p.s. A.C.

X/EAS

RKFO870

22/6 each
CARRIAGE

PAID

AERIAL SYSTEM TYPE 62
U.H.F. Antenna on streamlined moulding with
VR92 (EA50) untuned detector stage. Overall
dim.: 13 x 41 x 2fin. Antenna 22.5 cm.
ASK FOR 9d. POST
X/H496 3/6 each EXTRA

Circuit 1/3 each.
STAINLESS STEEL AERIAL WIRE

7/.015in. reels of approx. 1,600ft. made by Temco.
ASK FOR CARRIAGE

/ per reelX/E143 25 '- PAID

DINGHY TELESCOPIC MAST
Aluminium Telescopes from 144 in. to 7fft.
Seven sections, base dia. +in. Wgt. 4 oz.
ASK FOR 6d. POST
X/H489 4/6 each EXTRA

COOLANT PUMP by Packard, U.S.A.
A turbine type pump, directly driven from semi -
ball joint splined socket (by motor NOT SUP-
PLIED) clockwise rotation. Dim.: overall 1 If x
71 x I3in.
ASK
X/H407

FOR
39/6 each

CARRIAGE
PAID

PUMP DESSICATOR, Adm. Pate. No.
12128

For Telescopes and Binoculars.
ASK
S/H358R 13.10.0 each

CARRIFAgFO

ROTARY CONVERTER TYPE 195
ASK F
X/H9I4

OR
£5.19.6 each CARIUgg

AMPLIFIER A1368
For Battery operation. Less valves.

ASK FOR
X/E898 4/6 each 6d. EXTRA

UN SI PHT PROJECTOR UNIT TYPO 3
ASK FOR POST
X/14882 19/11 each PAID

AMPLIFIER A1271. Ref. IOU/549
ASK FOR POST
X/H532 4/11 each I/ -

Circuit 1/3.
JEFFERSON TRAVIS UF2

Transceiver Chassis (U.S.A. made).
Less valves, stripped by the M.O.S.ASK FIAGEX/I-1518O R

CAR
17/6 each PAID

Circuit 2/6.
WALNUT -FINISH WOOD RADIO

CABI NET
Dim.: Internal 81 x 15f x 7fin. approx. External
91 x 17 x 8in. approx.
ASK FOR POST
X/H394 12/6 each PAID

Or Cabinet as above with 3 waveband glass dials,
expanded metal LS. grille, 3 knobs Ifin. dia.
fluted type.
ASK FOR 17/6

POST
eachX/H945 PAID

ASK FOR
X/E774

INEXPENSIVE T.V.

INDICATOR UNIT TYPE 62A with EFSO's
Used, good condition.

ASK FOR CARRIAGE
X/H868 79/6 each PAID

INDICATOR UNIT TYPE 62
In original wood case.

ASK FOR
XI 526 each£3.19.6 CARRIAGE

PAID

INDICATOR UNIT TYPE 62
Used, good condition.

49,e CARRIAGE
/0 each PAID

INDICATOR UNIT TYPE 6
In original wood case.

ASK FOR CARRIAGE
X/14524 79/6 each PAID

INDICATOR UNIT TYPE 6H
In original wood'case.

ASK FOR CARRIAGE
X/E777 89/6 PAID

INDICATOR UNIT TYPE 305
BRAND NEW. Ref LOQB/6504
Contains VCR524A-VCR525. 7 EF50's etc.
ASK
X/94308 £3.19.6 each

CARRIFfkAg

SCPI CATHODE RAY TUBE
In original carton.

6in. electrostatic type, heaters 6.3 v., 0.6 a.
ASK FOR POST
X/H529 19/6 each PAID

ION TRAP MAGNET ASSEMBLY
Mfg. Surplus..

Type IT/6 by Elac for 35 mm. tube neck.
ASK FOR POST 3d
X/H919 2/6 each EXTRA

POWER UNIT TYPE 285
Ready made for T.V.

AC. mains. Input 230 v. 50 c.p.s. Outputs
E.H.T. 2 kV. 5 mA.. H.T.350 v. 150 mA. L.T.
6.3 v. 10 a. and 6.3 v. 5 a. Fully smoothed and
rectified with valves VUI20, 5U4G, VR91 (EF50)
plus cond., resistors, etc.

X/
ASH947K FOR

£4.19.6 each
CARRIgg

IF/AF AMPLIFIER UNIT RI355
In transit case.

With valves, I.F. frequency 7.5 Mc/s. Dim.:
18 x Of x 7Iin. Used, good condition.
ASK FOR CARRIAGE
X/E770B 32/6 each

R.F. UNIT TYPE 24
In original carton.

Switched tuning 20-30 Mc/s with valves, etc.
ASK POST
X/H580

FOR
22/6 each PAID

R.F. UNIT TYPE 25
In original carton.

Switched tuning 40-50 Mc/s with valves, etc.
ASK FOR 226 POST
X/H847 / each PAID

R.F. UNIT TYPE 27
With broken dial.

Variable tuning 65-85 Mc/s., with valves, etc.,
used, good condition.
ASK FOR POST
X/E771 39/6 each PAID

Order direct from :-

CLYDESDALE SUPPLY 2, BRIDGE STREET,
CO. LTD. GLASGOW, - C.5

Phone: South 2706/9 Branches in Scotland, England and Northern Ireland
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The "Unitelex Prima" Tape Recorder

57 OR ON HIRE PURCHASE

(E19/19,1- Deposit. Balance by 6 monthly instalments
GNS. of E7/3/- or 12 monthly instalments of £311312.)

TAPE DECK : Truvox Mk. III. 3 -motor Twin Track Two Speed (3,a -in.
per second and 71 in. per second). AMPLIFIER : Unitelex PR3A. Valves

EF40, I 2AX7, EL4I, EL4I, EM34. Separate power pack with full -wave metal
rectifier system for robustness and instantaneous brake operation. CONTROLS :

Bass control (boost) operative on both record and playback ; treble control (boost and
cut) operative on playback ; volume control. INPUTS: Low Gain 20mv. across I megohm,
used for recording from Radio, Television and Gramophone. High Gain 1001N across
2 megohm, used for recording from microphone. FREQUENCY RESPONSE : 50

Cycles-I0 Kc/s ± 3 db on recording. 30 Cycles -14 Kc s -- I db on direct playback
OUTPUT : 4 watts. L:SPEAKER : High-Flux 10in. elliptical speaker-provision for
feeding up to 2 extension speakers ; switch for MUTING internal speaker if desired.
RECORD LEVEL INDICATION : Magic eye. Direct Playback available for playing
records from Gramophone unit or as direct microphone amplifier. A.C. Mains only, 200/250,
50 cycles. Supplied complete with microphone and tape. Weight 35 lbs. Dimensions :
Height 18+in., Width 174 -in., Maximum Depth 10in. Send 24c1. stamp for illustrated brochure.

SELECTION OF BOOKS
Practical Radio for Beginners 3/3
Wireless World Guide to Broadcasting

Stations 2/3
Television Servicing Manual 4/10
High Fidelity Radio 3/9
The Midget Radio Instructors Manual 3/9
Radio and T.V. Pocket Book 2/9
Tape and Wire Recording 2/9
Mullard Valve and Service Reference Manual 5/6
Mullard Amateurs Guide to Valve Selection 1/9
Osram Valve Manual, Part I 5/6
Brimar Radio Valve and Teletube Manual 5/6
Wireless World Radio Valve Data, 3rd

edition 3/9
Radio Valve Guide. By W. J. May 5/6
The Williamson Amplifier Manual, latest

edition 3/9
Wireless World High Quality Amplifier

Manual 2/9
T.V. Fault Finding 514
Television Faults 5/4
Television Explained (Miller) 5/4
Viewmaster Envelope (state transmitter for

which required) 7/10
Tele-King Envelope 6/4
The Oscilloscope Book 5/4
Magnetic Recording (Quartermaine) 4/10
(Prices are post paid in all cases.)

BRENETTE MICROPHONES. Large sales
of these popular microphones have enabled us to
make substantial reductions in the prices. The
following range is available : Type 9ND : Multi-
directional ball -type, in black and chrome, E212/-,
post 2/-. Type 7D : Directional type, for instru-
mental or vocal use ; black and chrome, E3/151-,
post 2/6. Type 11A : A wide -frequency -response
microphone, in brown cast case with chrome grille,
E515i-, post 2/6. Type I3U : A highly sensitive
studio microphone with outstanding frequency
characteristics. Flexible mounting enables it to
be used directionally or not as required. Black
and chrome finish, E6/45/-, post 3/6.

EXAMPLES OF OUR - EASY PAYMENTS - TERMS

ARTICLE Cash Price Deposit
6

monthly
payments

12
monthly

payments

T.V. Enlargers 9in. E2 10 16 6 2 -
T.V. Enlargers. I2in. £3 10 El 3 8 8 -
De Luxe T.V. Enlargers. I2in E3 15 El 5 9 2 -
Ampl ion Testmeter. 10 ranges A C.-D.C. £5 0 El 13 2 3 -
Bremi Microphone 7D E3 15 El 5 9 2 -
Bremi Microphones 11A ES 5 LI IS 2 10 -
Three 1,200ft. reels Scotch Boy Tape CS 5 El IS 2 10 -
Collaro ACS 14 E6 5 11 E2 2 5 I 10
Bremi Microphone 13U £6 6 0 L2 2 5 I 10
Goodmans Axiom 101. Bin. L/Spkr. L6 12 I E2 4 I 5 9 I

Garland Amplifier ACIIA E6 12 6 f2 4 2 5 9 I

Collaro AC47 EiS 13 4 £2 4 6 5 11 2
Wharfeda'e Golden CBS. 10in. Speaker E8 6 7 f2 15 7 9 II 2
Goodmans Audiom 60 Speaker E8 12 6 E2 17 6 E 0 8 7
B.S.R. 3 -speed single player. GU4 £9 5 0 E3 I 8 E 2 2 1 4
Connoisseur Pick Up, 2 heads E9 5 6 f3 I 10 1 2 2 1 4
Leak Pre -amplifier E9 9 0 E3 3 0 E 2 7 1 7
Wharfedale WI2/cs. I2in. £9 15 0 L3 5 0 E 3 4 1 11
Goodmans Axiom 150, Mk. II £10 5 6 E3 8 6 E 4 7 2 7
Leak " Varislope " Pre -amplifier E12 12 0 E4 4 0 E 10 2 5 6
Garrard 3 -speed Auto -changer. R.C.75A £15 8 I ES 2 8 L 16 10 8 10
Garland Amplifier AC IV £15 IS 0 ES 5 0 E 17 8 9 3
B.S.R. " Monarch " 3 -speed Auto -change £16 10 3 ES 10 I E 19 6 El 0 3
Garrard 3 -speed Auto -change. R.C.80 £17 1 3 ES 13 9 £2 0 10 El 0 II
Lane Tape Desk. Mk. IV £17 10 0 ES 16 8 £2 I 10 El 1 5
" Unitelex " Record Playback Ampli-

fier PR3A £20 0 0 E6 13 4 f2 7 10 LI 4 6
Connoisseur 3 -speed unit E21 17 3 E7 5 9 £2 12 3 El 6 9
Truvox Tape Deck, Mk. III E23 2 0 E7 14 0 E2 IS 3 El 8 3
Leak " Point One " Amplifier £28 7 0 £9 9 0 E3 7 9 El 14 8
Q.U.A.D. Amplifier with pre -amplifier E35 0 0 Ell 13 4 E4 3 C 42 2 9
Unitelex " Prima " Tape Recorder

(Described above) E59 17 0 E19 19 0 £7 3 0 E3 13 2
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GOODMANS OUTPUT TRANSFORMERS.
10 watts push-pull to match into 10.000 ohm.,
with two 3.75 ohm. secondaries for 3 or 15 ohm.
speaker. Price 14/9.

MAINS TRANSFORMERS. All at 19/6 each.
MTI. 250-0-250 v., 80 mA., 0-4.5 v., 2 A., 0-4-6.3v.

3 A.
MT2. 350-0-350 v., 80 mA., 0-4-5 v., 2 A., 0-4-6.3 v.

3 A.
MT3. 0-30 v., tapped to give 3 v., 4 v., 5 v., 6 v.,

8 v., 9 v., 10 v., 12 v., 15 v., 18 v., 20 v.,
24 v., 30 v., all at 2 amp.

MT4. 4 v. 4 amp. ; 10 v. 4 amp. ; 20 v. 3 amp.,
for battery chargers.

MTS. Auto: 0-10-120-200-230-250 v., at 100 watt.

JACKSON BROS. SPIN WHEEL DIAL
ASSEMBLIES. 3 wave band, 27,6, plus 1/6
post and packing. SQUARE PLANE -2 wave
band, 12/9, plus 1/6 post and packing.

OSMOR GLASS DIAL ASSEMBLIES. Long,
Medium and Short, or Medium Short, Short,
24,6, plus 1'6 post and packing.

JUNEERO ENGRAVING TOOL. Engraves
on Metals, Plastics, Woods, etc., For 200-240 v.
A.C. mains, 10/. each.

ELAC 5in. LOUDSPEAKER, 17/6, plus I/ -
post and packing.

TRIMMERS. 50 pF 50 = 50 pF, 100 + 100 pF,
100 500 pF, ceramic mica, 9d. each ; 250 pF,
1,000 pF, 9d. each ; 50 pF, 75 pF, airspaced pre-
set, 1/3 each ; 75 pF, air -spaced, 2in. spindle.
V- each. 331 per cent. discount in dozen lots.

RECTANGULAR KNOBS. Size 11 -in. x ;in.,
with gold indicating spot ; to fit standard fin.
spindles. Price 5/- per doz., 37/6 per 100.

TYANA SOLDER GUNS. Weight 30 oz., for
220-250 v. A.G. mains only ; consumption
100 watts. The low voltage bit can be easily bent
to reach into corners and is insulated from the
earthed case. Price 3 guineas.

CERAMIC SWITCHES. Single pole, eight -
way, 3/6 each.

T.R.F. COILS. Medium and long wave, aerial
and H.F., 6/.. per pair ; with reaction winding.
6/9 per pair.

BRIMISTORS. Non-linear resistors to protect
valves from current surges : CZ I, 0.3A, 3/6 ;
CZ2, 0.3A, 2/6 ; CZ3, 0.2A, 1/6 ; CZ4, -1.25 A,
5/- ; CZ6, 0.45A, 3/6.

MOULDED BROWN BAKELITE
CABINETS. Suitable for fitting Decca 3 -speed
gram, motor, amplifier or loudspeaker. Outside
dimensions (closed) 151in. x 10in. x 51in. ; thick-
ness of wall, 1/6th in. Price 22/6, to callers only.

" HERALD " TAPE RECORDER. 8in.
Speaker, 2 inputs with mixing controls, Lane
Tape Table, Single tape speed twin track recording.
Fast rewind and forward speeds. 48 Gns. or on
H.P Send 25d. stamp for brochure.

AMPLION TESTMETER. 10 Ranges, A.C.
and D.C. up to 500 V. A.C. and D.C. Resistance
up to 200,000 ohms, 1,800 ohms per volt A.C.
and D.C. E5 or terms.

AERIAL RODS. These popular rods of tough
steel, copper -plated are I2in. long and fit into
each other to make any length. 3/6 per dozen,
if for 100 post paid.
H.F. PENTODES. Type 6SH7 6.3 V. 0.3 a.

heater, int. octal base, high slope, 5/6 each,
27/- per half dozen, £20 for 100.
ELECTROLYTICS. 60 plus 120 MFD. 350 v.,
450 mA. ripple, 7/3 each. Other values as previous
advertisements.

PICK-UPS.
DECCA XMS. 2 Leads with latest type " H "
LP Lead, having improved frequency response.
E6/9/3.

ACOS GP30 turnover type. C3/6/I.
ROTHEMEL 78 R.P.H Xtal, E1/8/2.

ACOS MICROPHONES. MIC 33-I omni-
directional for hand or desk including acoustic
filter giving flat response from 30-7,000 cycles.
L2/101-. MIC 35-1 robust hand microphone par-
ticularly useful in noisy locations or when acoustic
feedback is troublesome. EI/5/-.

GARLAND ACII AMPLIFIER. This amplifier
provides a maximum output of 3.5 watts. Stan-
dard valves (6SH7, 6SH7, 6V6G, 5Z4G) are used
throughout and H.T. and L.T. supplies are from
mains transformer thus ensuring isolated chassis.
A volume and a treble cut control are incorporated.
By careful circuitry and the use of negative
feedback extremely good quality of reproduction
is ensured ; the following are actual measured
characteristics on a standard production amplifier.
Distortion .8% for 2 w. output at I K/c ; Fre-
quency response within I db from 60 c/s to 20 Kits.
Although the amplifier as normally supplied is

intended for use with gramophone pickups of the
Acos GP20 type, it can if required be supplied
with adequate gain to enable its use with crystal
cell microphones. Price C6/12/6, plus 5/- carriage
etc. Weight 10Ibs.
TELEVISION MAGNIFYING LENSES, 6in.
clear, 19/6 ; 9in. clear or filter, 501- ; I2in. clear
or filter, 70/-. Please state which and add 5/-.
for carriage and packing.
PAXOLIN PANELS. 35in. x Ilin. x 3/32in.,
1/- per doz 5/. per I OJ. tin. x 2in. x I/16ir.,
1/3 per doz., 6/- per 100. Many thousands avail-
able.
MAGNETIC TAPE. Now available, the new
Scotch Boy High Coercivity Tape MC2-I I I, with
higher output and signal-to-noise ratio. Price
35/. per 1,200ft. reel. Still available : Scotch
Boy MCI -III : 1,200ft., 35/- ; 600ft., 21/- ; 300ft.,
12/3. Spare 7in. spools, 4/3. Ferrovoice, the new
kraft-based medium coercivity tape 1,200ft.,
22/6. Spare 7in. spools, 4/6. Magnetophon
Tape : E2 per 1,200ft. reel.

DECALS. 500 5in. high black or white transfer
letters and words for marking electronic equip-
ment. Price 4/9 per book. The new Decals
book for the amateur now available. 29 words per
page, 4 pages radio and audio, 4 pages T/V and
Scope, 2 pages misc. inc. Tx. and Tape Recording,
3/6 per book, post 3d. When ordering please state
colour required.

ALL GOODS NEW AND UNUSED (except where otherwise stated).
PLEASE ADD POST OR CARRIAGE ON ALL ITEMS. KINDLY PRINT NAME AND
ADDRESS. POST ORDERS TO OUR DEPTFORD ADDRESS. EARLY CLOSING THURSDAY,

OPEN ALL DAY SATURDAY.

SHOP HOURS: Mon: Tues: Wed: and Sat: 9 a.m.-6 p.m. Thurs: 9 a m. -I p.m.Fr:: 9 a.m.-7 p.m.

GARLAND BROS. LTD.
CHESHAM HOUSE, DEPTFORD BROADWAY,. S.E.8.
5 OBELISK PARADE, LEWISHAM, S,E.13.

TEL : TIDEWAY 441213

TEL LEE GREEN 4038

CLEARANCE OF SPECIAL PURPOSE
EX -GOVT. VALVES AND AMERICAN
SURPLUS RECEIVING VALVES.
CV 1141, 4 v. Thyratron
6B4G, 6.3 v. 0/P Triode
125G7, 12 v. Vari-mu
7Q7. 6.3 v. Freq. Changer 7/6
6K6GT, 6.3 v. 0/P Pentode 7/6
6H6 (GT) 6.3 v. DID 3/6
VR54, Ditto 2/6
VR56,6.3 v. H.F. Pen. 5/-
CV73, 4 v. Pulse Amplifier 5/-
VRI50, Regulator 10/6
VRI05, Ditto 8/6
CV181, 6.3 v. Double Triode 6/6
6U5G, Magic Eye 7/6
6J5GT, 6.3 v. Triode 7/6
807, Beam Tetrode 9/6
6SL7, 6.3 v. D/Triode 8/6
6SN7, Ditto 8/6
6K7G, 6.3 v. Vari-mu 8/6
6V6G, 6.3 v. 0/P Tetrode 8/6
6557,6.3 v. Vari-mu 5/-
1625, 12 v.807 419
5U4G, 5 v. D/1-1 Rectifier 9/6
5CPI, E/S C.R.T. (strictly callers only) 15j-

WHANDA WIRE AND CABLE STRIPPERS
to take all size flexes and cable up to diam.
with 3 alternative heads and triple screw adjust-
ment. These are brand new and boxed, and the
original price was 15,1- each. Our price 5!- each,
post paid.

THE LATEST LANE TAPE TABLE. In-
corporating three heavy duty motors ; fast
rewind and wind -on without tape handling ;
automatic braking ; high impedance half-track
heads ; hub locking device. Tape speed 75in.
per second. Price £17/10 Carriage 10/,
COLLARO 3 SPEED RECORD PLAYER
DESKS with 2 plug-in ortho-dynamic heads.
L6/8,6. Limited stock only.
TAPE RECORDER OSCILLATOR COILS.
6.3 mH, 45 kci's, for high impedance heads only.
Price 6'9 each.

GOODMANS H6 OUTPUT TRANS-
FORMERS. Rated up to 30 watts push-pul' ;

ten -section wound on silicon steel laminations
with primary inductance of 100 H and negligible
leakage inductance and capacitance. Primary
10,000 ohms C.T. Secondary 3.75 plus 3.75 ohm,.
Price E3/3,'-, plus 2/6 p. and p.

TAMSA TYPE 100 TAPE RECORDING
HEADS. As used by the leading commercial
tape recorder manufacturers. Housed in
chromium plated brass case on adjustable mount-
ing. Record.playback heads have 1 -thou. gaps
and erase heads have 2.5 thou. gaps. These
heads are of high impedance. Price 45/- each

VARLEY MAINS TRANSFORMERS. Fri -
wary 10-0-200-220-240 volts. Secondary 300-0-300
volts at 150 mA.. S volts at 3 amps., 6.3 volts at
4 amps., 6.3 volts at I amp. Open type construc-
tion. Price 45,-, post 2/6.
WINDSOR SAPPHIRE NEEDLES. Available
in the following three patterns : trailer type for
magnetic or heavyweight pick-up ; straight type
for crystal pick-up ; midget type for lightweight
or high fidelity pick-up. Price 26 each.
GARLAND TAPE RECORDER OSCIL-
LATOR UNITS. With valve, for use with
high impedance heads only. Price 35/-

CHARING CROSS (la)

LONDON BRIDGE

-y

m%nS

NEW CROSS

/0 mins.

LEWISHAM BRANCH

DEPTFORD BRANCH

LEWISHAM IN.
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R.S.C. MAINS AND OUTPUT TRANSFORMERS
Fully Guaranteed, Interleaved and

FILAMENT TRANSFORMERS
Primaries 200-250 v. 50 c/cs.
6.3 v. 1.5 a. 5/9
6.3 v. 2 a. 7/8
6.3 v. 3 a. 9/6
0-4-6.3 v. 2 a. 7/9
12 v. 1 a 7/11
6.3 v. 6 a. 17/6
0-2-4-5-6.3 v. 4 a. 18/9
12 v. 3 a. or 24 v.1.5 a. 17/8

CHARGER TRANSFORMERS
All with 200-230-250 v. 50 c/s. Primaries: 0-9-15 v.
1.5 a., 14/9 ; 0-9-15 v.:3 a., 16/9 ; 0-9-15 v. 6 a.,
22/9 ; 0-4-9-15-24 v. 3 a., 22/9 ; 0-9-15-30 v.
3 a., 23/9. 0-22-23-24 v. 5 a.,19/6.

TOP SHROUDED DROP THROUGH TYPE
Primaries 200-230-250 v. 50 c/s.
250-0-250 v. 70 mA., 6.3 v. 2.5 a. 12/11
260-0-260 v. 70 mA., 6.3 v. 3 a., 5 v. 2 a 14/11
350-0-350 v. 80 inA., 6.3 v. 2 a., 5 v. 2 a 16/9
350-0-350 v. 80 inA., 6.3 v. 3 a., 4 v. 2.5 a 14/11
250-0-250 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a 23/9
300-0-300 v. 100 inA., 6.3 v.-4 v., 4 a., c.t ,

0-4-5 v. 3 a. 23/9
350-0-350 v. 100 mA., 6.3 v. -4 v. 4 a., c.t.

0-4-5 v. 3 a. 23/9
350-0-350 v.150 mA., 8.3 v. 4 a., 5 v. S a 29/11
350-0-350 v. 150 mA., 8.3 v. 2 a., 6.3 v. 2 a ,

5 v. 3 a. 29/11

E.H.T. TRANSFORMERS. 2,500 v. 5 mA.,
2-0-2 v., 1.1 a., 2-0-2 v. 1.1 a., for
VCR97, VCR517 or ACR2X 35/-
5,000 v. 5 mA. 2 v. 2 a. 39/6

Impregnated

Primaries 200-230-250 v. 50 c,cs.
FULLY SHROUDED UPRIGHT MOUNTING
250-0-250 v. 60 mA., 6.3 v. 2 a., 5 v. 2 a.,

Midget type 24-3-3in. 16/9
350-0-350 v. 70 mA., 6.3 v. 2 a., 5 v. 2 a 18/9
300-0-300 v. 60 mA., 12 v. 1.5 a., c.t. 18/11
250-0-250 v. 100 mA., 6.3 v.-4 v. 4 a. c.t ,

0-4-5 v. 3 a. 25/9
250-0-250 v. 100 mA., 6.3 v. 6 a., 5 v., 3 a ,

for R1355 conversion 29/9
300-0-300 v. 100 mA., 6.3 v.-4 v. 4 a. c.t ,

0-4-5 v. 3 a. 26/9
350-0-350 v. 100 mA., 6.3 v.-4 v. 4 a. c.t.,

0-4-5 v. 3 a. 26/9
3500350 v. 150 mA., 6.3 v. 4 a., 5 v. 3 a. 33/9
350-0-350 v. 150 mA., 6.3 v. 2 a., 6.3 v. 2 a.,

5 v. 3 a. 33/9
350-0-350 v. 160 mA., 6.3 v. 6 a., 6.3 v. 3 a ,

5 v. 3 a. 45/9
350-0350 v. 250 inA., 6.3 v. 6 a., 4 v. 8 a., 0-2-6

v. 2 a., 4 v. 3 a., for Electronic Eng. Televisor 87/6
425-0-425 v. 200 mA., 6.3 v.-4 v. 4 a. c.t.,

6.3-4 v. 4 a., c.t., 0-4-5 v. 3 a., suitable
Williamson Amplifier, etc. 49/9

425-0-425 v. 250 mA., 6.3 v. 6 a., 6.3 v. 6 a ,
5 v 3 a. 65/6

SMOOTHING CHOKES
250 mA. 7-10 H. 200 ohms Shrouded 16/9

11/9
7/6
5/6

250 mA., 3 H. 50 ohms
100 mA., 15 H. 350 ohms
80 mA. 10 H. 350 ohms
60 mA., 10 H. 400 ohms 4/11
50 mA., 40 H.1,000 ohms l' ted 10/9

ELIMINATOR TRANSFORMERS
Primaries 200-250 v. 50 c/s.

120 v. 40 mA. 7/11
90 v. 10mA., 8-0-8 v. 250 mA. 9/11

OUTPUT TRANSFORMERS
Midget Battery Pentode 66: 1 for 3S4, etc 3/6
Small Pentode, 5,0000 to 30 3/9
Small Pentode, 8,0000 to 30 3/9
Standard Pentode, 5,0000 to 30 4/9
Standard Pentode, 8,0000 to 80 4/9
Standard Pentode, 10,000 ohms to 3 ohms 4/9
Multi -ratio 40 mA. 30 : 1, 45 : 1, 60 : 1,

90: 1, Class B Push Pull 5/6
Push -Pull 10-12 Watts 6V6 to 352 or 150 16/9
Push -Pull 10-12 Watts to match 6V6 to

3-5-8 or 150 15/9
Push -Pull 15-18 Watts to match 6L6, etc., to

30 or 150 Speaker 22/9
Push -Pull 20 Watts high -quality sectionally

wound, 8L6, KT66, etc., to 3 or 150 47/9
Williamson type, exact to author's

specification 86/ -

MICROPHONE TRANSFORMERS
100 : 1 5/9

SILVER MICA CONDENSERS. 5, 10, 15,
20, 25, 30, 35, 50, 100, 120, 150, 180, 200,
230, 300, 330, 400, 470, 500, 1,000pfd.
(.001AF), .002 mfd. (2,000 pfd.). All at 5d.
each ; 3/9 dozen one type.
DIAL BULBS, M.E.S., 8 v. 0.15 a., 8/9 doz.
6.5 v. 0.15 a., 6/9 doz.
VOLUME CONTROLS with long spindles,
all values less switch, 2/9 ; with S.P.
switch, 3/9.

BAKELITE AND WALNUT VENEERED CABINETS

WIRE WOUND POTS : 20 ohms, 30 ohms, 1,000
ohms, 5K, 50K (medium length spindles), 2/9.
220 ohms, 2K, 10K,,20K, 50K Preset type, 1/9 ea.

AMMETERS. Moving coil. G.E.C. 0-5 amps.,
2in. scale, 12/8.

ELECTROLYTICS (Current production.
NOT ex -Govt.).

Tubular Types Can Types
8AF 450 v. 1/11 16µF 450 v. 2/9
8AF 500 v. 2/9 24AF 350 v. 2/11

16AF 350 v. 2/3 32AF 350 v. 2/11
18AF 450 v. 2/9 32 mfd. 450 v. 4/9
16AF 500 v. 3/9 40/./F 450 v. 4/9
2.4AF 350 v. 3/3 .64mfd. 450 v. 4/9
32AF 350 v, 3/9 8-8AF 350 v. 3/9
32 mfd. 500 v. 5/9 8-8AF 450 v. 3/11

8-16AF 500 v. 4/11 8-16AF 450 v. 4/8
25AF 25 v. 1/3 16-16AF 450 v. 4/11
50AF 12 v. 1/2 16-16 mfd. 500 v. 5/9
50AF 50 v. 2/3 16-32AF 350 v. 4/9

Can Types 32-32AF 350 v. 4/9
8 mfd. 450 v. 2/3 32-32AF 450 v. 5/11
8 mfd. 500 v. 2/11 64-120 mfd. 350 v.7/6

16 mfd. 350 v. 1/11

MISCELLANEOUS EX -GOVT. ITEMS
Slydelock Fuses, 15 amp., 1 /9. Bulgin panel
mounting Fuseholders (ex -equip.), 11d. Bulgin
octal type moulded Bakelite, 5 -pin or 7 -pin
Plugs and Sockets, 1/11 pr. Earphones (Single),
low resistance, 1/3.

EX -GOVT. ACCUMULATORS with non -spill vents.
Unused and guaranteed. 2 v. 16 A.H. Size
71-4-2in., 5/9. Or set of 3 wired for 6 volts
in wood carrying case 9-7-5in., 14/9, plus
2/6 Carr.

P.M. SPEAKERS. All 2-3 ohms. 5in., Goodmans,
14/9, 64in. Elac., 14/11, 64in. Plessey with Pentode
Trans., 14/11, Sin. Plessey, 15/9, 8in. R.A. Heavy
duty. 18/9, 10in. Goodmans, 31 /-, 10in. Plessey,
18/6, 10in. Rola, with Trans., 29/6, 12in. Truvox,
49/9.

M.E. SPEAKERS. All 2-3 ohms, 641n. Rola
field 700 ohms, 11/9, 10in. R.A. fiele 600 ohmi.
23/9. 10in. R.A. field 1,500 ohms, 23/9. 10in,
R.A. Field 1,000 ohms, 23/9.

Size approximately 12in. x 64in. x 5in. Bakelite
type available in Brown or Cream. Price of
Cabinets, 17/6 ea., care. 2/6.
Suitable Cully punched T.R.F. 3 -valve and

rectified chassis
Suitable fully punched superhet chassis

(4 valves and rect.)
Dial Scales, 2 colour, 2 waveband, station

named, glass
Dial Scales, 3 colour, 3 waveband, station

named. glass
Suitable coloured Metal Backplates
Pointers, Double ended
T.R.F. Coils, 2 waveband with circuit
Drum Drives, complete
Constructions! Envelope of an All Mains

2 wave T.R.F. Receiver (3 valves and
rectifier) which can be built in any of
above cabinets for approximately £4/15/-

3/9

4/9

1/6

1/0
1/3
4d.

6/9
2/6

2/6

SELENIUM RECTIFIERS
LT. Types H.T. Types H.W.
2/6 v. a.h.w 1/11 70 V. 20 mA.
F.W. Sedge Types 90 v. 20 mA.
6/12 v. 1 a. ... 5/9 120 v 40 mA.
6/12 v. 2 a. ... 9/9 250 v. 50 mA.
6/12 v. 4a. ... 17/9 350v. 50 mA.
6/12 v. 6 a. ... 22/9 250/350 v. 80 mA

211
3//6
3/11
6/9
7/9
8/9

EX -GOVT. E.H.T. SMOOTHING CONDENSERS
02 mfd. 5,000 v Bakelite Tubulars 1/6

.02 mfd 8 000 v. Cans 1/11

.1 mfd. 2,500 v. Cans 3/6

.1 mtd. plus 1 mfd. 8,000 v., large blocks
(common negative isolated) 9/6

SPECIAL PURPOSE EX -GOVT VALVES
(GUARANTEED)
VR91, 5'9. SP51 (VR65) 2/9, VR5.. 3/11 AC6Pen
5/3 807 6/11, 7193 1/3. 6J6 10/6, 9541/1`1, 6SH7-
Met 6/11, 12SC7GT 6/11 RK34 2/6, VU120A 2/9.
SP41 (VR65A, 111.

EX -GOVT. WIRE WOUND POTS.
(Ex-equipt.. insulated spindles).
Baleite typ: spindles approx. lin. 2K, 2.5K.
15K, 50K, 100K 2/3 ea.

EX -GOVT. AUTO TRANSFORMERS 50 Wes
15-10-5-0-21.5-235 v. 200 watts .. 25/9
Double wound 10-0-200-220-240 v.
input, 100270290-310 v. output
200 watts 27/9

EX -GOVT. MAINS TRANSFORMERS.
All 230 v. 50 c/cs input. 48 v.

1 a. output 9/6
Outputs 250-0-250 v. 40 mA., 6.3 v

2a., 5v.2a. 10/9
350-0-350 v. 150 mA. 5 v. 3 a. 17/6

VALVE SCREENING CANS. International
Octal 3 piece, 10/8 doz., 1/3 each.

EX -GOVT. SMOOTHING CHOKES
250 mA., 10 H. 50 ohms. 14/9
250 mA., 40 H. 200 ohms. Trop. type 17/8
250 mA. 20 H. 250 ohms. Tropicalised 13/9
250 mA. 10 H. 100 ohms 12/9
250 mA. 5 H. 100 ohms. Potted type 9/8
250 mA. 3 H. 50 ohms Potted 7/6
150 mA. 10 H. 50 ohms 10/11
100 mA. 10 H. 100 ohms 6/11
100 mA. 15 H. 450 ohms. Tropicalised 5/9
100 mA. 5 H. 100 ohms. Tropicalised 4/6
50 mA 50 H. 1,250 ohms. Potted type 8/11
40 mA. 5-10 h. 2/9

60 mA. 5-10 h. 3/9

EX -GOVT. T.V. TYPE TRANSFORMERS. All 230
v. 50 c/s input.
6.3 v. 6 a., 6 3 v. 6 a., 5 v. 3 a., 5 v. 3 a.,

4 v 3 a. 22/6
278-0-278 v. 80 mA. 7/9
350-0-350 v. 160 mA , 6.3 v. 6 a., 5 v. 3 a 27/6
400 v. C.T. 150 mA., 4 v. 6 a., 6.3 v. 6 a ,

6.3 v. 0-6 a., 4 v. 6 a., 4 v. 3 a., 4 v. 3 a ,
4 v. 3 a., 5 v. 2 a. 22/9

EX -GOVT. BLOCK PAPER CONDENSERS
4 mfd 500 v., 2/9 4 mfd. 1 000 v. 3/11
4 mfd 750 v., 3/3 4 mfd. 2,000 v., 6/9

10 mfd. 500 v., 6/9 10 mfd. 1,500 v. 7/9

EX -GOVT. CATHODE RAY TUBES
VCR517 (guaranteed full picture; carr. 5/-)29/6 ea.
ACR2X (guaranteed full picture) (care. 5/-)12/5 ea.

SPECIAL OFFERS. Germanium Crystal Diodes
1/11. Midget Mains Transformers (size approx.
24 x 3 x 24in.) Screened Primary 220/240 v. 50 c/s.
Output 250-0-250 v. 60 mA., 6.3 v. 2 a. Only 11/9.

CO -AXIAL LIABLE. 75 ohms fin. 8d. yard.
Twin screened feeder, 9d. yard.

EXAOVT. CATHODE ISOLATING FILAMENT
TRANSFORMERS. 6.3 v. to 6.3 v. c.t., 3/9 ea
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R.S.C. 25 WATT "PUSH PULL" AMPLIFIER
Now firmly established and proving extremely popular, our All
Quality Amplifier we consider to be the best value in amplifiers
offered to -day. The volume of its high fidelity reproduction is
completely controllable, from the sound of a quiet intimate con-
versation to the full glorious volume of a great orchestra. Its
sensitivity is so high that in areas of fair signal strength it can
be operated straight from a crystal receiver. Entirely suitable
for standard or long playing records in small homes or in large
auditoriums. For electronic organ or guitar or for garden
parties or dance bands.
The kit is complete to the last detail, and includes easy to follow
point-to-point wiring diagrams.
Twin volume controls with twin input sockets allow SIMUL-
TANEOUS INPUTS for BOTH MICROPHONE and GRAM,
or TAPE and RADIO. SEPARATE BASS and TREBLE
CONTROLS giving both LIFT and CUT. FOUR NEGATIVE
FEEDBACK LOOPS with 15 db in the main loop from output
transformer to voltage amplifier. Frequency response ± 3 db.
50-20,000 c.p.s. Hum and distortion LESS THAN 0.5 per cent.
measured at so watts. This is comparable with some of the high-
est priced amplifiers. Six B.V.A. valves, Marconi/Osram KT
series output valves. A.C. only, 200-230-250 v. 5o c/cs. input.
42o v. H.T. LINE. Paper reservoir condenser. Compact chas-
sis. Matched components. OVERALL SIZE 14-so-oin. approx.
Output impedances for 3 and 15 ohms speakers.

Available in kit form at
the amazingly low price of

Plus9 gns. carriage 5 -
Or ready for use 50/- extra.

COLLARO SINGLE SPEED RECORD PLAYERS
Type AC514, with Crystal Pick-up For A.C.
mains, input 200-250 v. Brand new, cartoned,
only 93/19/8, plus 5l- ^arr.

R.S C MASTER INTERCOMM. UNIT, with pro-
vision for up to 4 "Listen -Palk Back Units"
individuai.y switched. A high gain amplifier
enables speech and other sounds emanating from
the rooms containing remote control units 'o be
heard at the master control. The unit is in kit form
and point-to-point wiring diagrams are supplied.
A walnut veneered wood or Brown Bakelite cabinet
is included. Mains input is 200-250 v 50 c/s.
line 300 v CHASSIS IS NOT "ALIVE."Ideal
also for use as " Baby Alarm." Sound ampli-
fication 4 watts. Price only 55/19/6. " Listen -
Talk Back Unit " as illustration can be supplied at
27/8 each. Full descriptive leaflet 1/,
The Master Unit can be supplied assembled and
tested for 27/6 extra.

R.S.C. BATTERY CHARGER KITS. For mains
input 200-250 v. 50 c/s
FOR CHARGING RATE
OF 6v. at a amps., 25/9.

nv. or I2V. za., 371.
iv. or mv. 45., 49/9.

ABOVE KITS CONSIST
OF BLACK CRACKLE
STEEL CASE, MAINS
TRANSFORMER,FULL
WAVE METAL REC-
TIFIER, FUSES. FUSE -
HOLDERS AND CIR-
CUIT Due to careful
design the use of resistors
for regulation of charge

has been obviated. The mean cbarging rates
are as indicated above, and complete safety is
ensured by tusing of both input and output.
Any type in working order 6/9 extra.

A PUSH PULL 3-4 WATT HIGH -GAIN AMPLI-
FIER FOR 93/12/8, plus carr 2/6. For mains
input 200-250 v. 50 c/s. Comp'ete kit of parts
including point-to-point wiring diagrams and
instructions. Amplifier can be used with any
type of feeder unit or pick-up. Output is for
2-3 ohm speaker. (We can supply a very suitable
10in. unit by Goodman at 31/-). The amplifier
can be supplied ready for use for 25/- extra Full
descriptive leaflet 7d.

COLLARO 3 -SPEED AUTOMATIC RECORD
CHANGERS (brand new), type 3RC521, complete
with 2 plug-in Crystal P.U. heads. Mains input 200-
250 v. Limited number available at only 29/15/ -
plus carr. 5/-.

COLLARD GRAM MOTORS, TYPE AC37. Govern,,,
controlled at 78 r.p.m Mains input 110-200-230-
250 v. Shaded pole type. 35/-.

COLLARO TAPE DESK MOTORS Shaded pole
type. Clockwise or anti -clockwise Mains input
110-200-250 v., 31/8.

PERSONAL SET BATTERY SUPERSEDER KIT.

Complete with case.
Supplies 90 v. 10 mA.
and 1.4 v. 250 mA. fully
mioothed, from normal

200-250 v. 50 c/s.
mains. For 4 -valve
superhet receivers
Price with circuit.
35/9. Or ready for
use 42/8. Size of
unit 5-4-11in

BATTERY SET CONVERTER KITS. All parts for
converting any type of battery receiver to al
mains. A.G. 200-250 v. 50 c/s. Kit will supply
fully smoothed H T. of 120 v. 90 v. or 60 v a. up to
40 mA. and fully smoothed LT. of 2 v. at 0.4 a. to
1 a. Price complete with circuit and instructions
only 48/9. Supplied ready for use for 7/9 extra

H.T. ELIMINATOR AND TRICKLE CHARGER
KIT_ Consists of h.t. and I t. transformer h.t.
and Lt. rectifiers, smoothing elcetro ytic choke.
and steel case.. For mains input of 200-250 v.
Output 120 v. 40 mA and 2 v. a. Price with
circuit. 29i5.
Or in working order, 37/6

RADIO SUPPLY CO. 'LT"
32 THE CALLS, LEEDS 2
Terms C.W.O. or C.O.D. No C.O.D. under £i. Postage 1:1 extra under .£1, 1;9 extra
under E3. Full Price List id. Trade List Sd.
Open to Callers: 9 a.m. to S.30 p.m. Saturdays until I p.m.

WILLIAMSON AMPLIFIER KIT. Complete set
of parts (exact to author's specification) for
construction of the original amplifier.

PRICE COMPLETE 14 gns.

R.S.C. TONE CONTROL -PRE -AMP. UNIT. A
complete set of parts for the construction of a
very efficient but simple pre-amplifie and tone
control unit. Suitable for use with any amp.ifier
and pick-up. Fil. supply is s'41 -contained.
Overall size is 71-5-51in. approx. Ful' descriptive
teaflet 9d.
PRICE INCLUDING WIRING DIAGRAMS 37/8.

Or ready for use 15'- extra.

CHASSIS

18 s.w.g. undrilled uummium amplifi.-
type (4 sided)

Iffin x 9in. x 2,1in. 6 11
14in. x 9in. x 2lin. 611
14in. x 10in. x li.n. 7 11

16in. x 10in. x Sin 8 3
18 s.w.g. aluminium, -.eceiver type. 6!n. x

fin. x liin. 1 11

7Iin. x 4Iin. x 2in. 2, 9
10in. x 5Iin. x 2in 3/3
11M. x 6m. x 21in. 3/11
16 s.w.g. aluminium, receiver type, 12-8

-2Iin. 5/3
113in. x Sin x 2 in.

67111/20in. x Bin. x 2 in.
16 s.w.g alummium, amp.ifiet type 4sided
12in. x Mn. x 24in 7/11
16in. Y 8in. x 2Iin. 10/11
20in. x Bin. x Zein. 13/6
14in.x soin.x 3in. 13/8
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SPECIAL
THIS MONTH!

INFRA -RED RECEIVER, TYPE 5C/2801. This unit is an Infra -Red Detecting
DeVice, as used by the R.A.F. for tall warning system. The unit consists of two
parts, viz.: (1) au image converter tube of the type described in " Electronic
Engineering " (Sept., 1948), is used in conjunction with a lens system. The Lenses,
which are covered with an infra -red filter to admit infra -red radiation only, focus
to object to be viewed on the photo cathode of the image converter. (2) A canister
consisting of a number of high -voltage batteries connected to give a voltage of 4 kV.
(These batteries are known as ZamBoni Piles, and are described In " Electronic
Engineering," Oct., 1948.) A high voltage from this canister is applied to the tube
and an image is formed on a fluorescent screen. This Image is viewed by means of
anotherlens, forming an eye -piece. These receivers have many uses in their original
form, or their parts used in various work. The lenses are well mounted and the
converter tube housed in an insulated case. This unit Is ideal where high voltage
with negligible current drain is required in a small space, and Is useful for many
other uses In laboratories, viz., electrostatic experiments with electroscopes of all
types. Supplied in wooden transit case (size loin. 751n. x 9in.). An absolute
bargain at 631101,
METERS. BRAND NEW AND BOXED.
0-30 inA., Moving Coll, 2jin. circular panel mounting 8/6 each
0-150 mA. (scaled .15 A.), Moving Coll, 2iin. square panel mounting 7/6
0-200 mA., Moving Coll, 2iin. circular panel mounting 8/6
0-300 mA., Moving Coil, 2lin. circular panel mounting 8/6
0-6 amp., Thermo -Couple, 2fin, circular panel mounting 6/6
0-15 v. A.C., Moving Iron, 2iin. circular panel mounting 8/8
0-1 rnA., Moving Coil, Sin. square panel mounting 12/6
0-0 amp., Moving Coil, Sin. square panel mounting 8/6
0-1.5 kV., Moving Coil, Sin. projection 8/6

Please add 1/- per Meter for postage.
HIGH -INDUCTANCE R.F. CHOKE. Suitable for use in RINGING -CHOKE E.H.T.
UNIT, as described In " W.W.," Dec. 1953 (page 803). This choke used with 807
valve gives 4 kV. 350MA. Brand new at 6/, post paid.
ROMAC VACUUM PUMP (Rotary Vane Type). Ideal where air pressure is required,
viz., Paint Sprayers, etc. Brand new at 15/- each, plus .41- post.
LINE -OUTPUT TRANSFORMERS, with EY51 Rectifier. E.H.T. 7 to 8 kV. Price
22/8, plus 2/6 post and packing.
TRANSLUCENT PROJECTION SCREENS (size Stain. x 12in.). As used In projection
television and epidiascopes. Price 7/6 each.
GRAM MOTORS. A.C. mains (200-250 v.), shaded pole inductance motor for rim -
drive turntable. A few left at 8/6 each, plus 1/6 post.
COAXIAL CABLE. 75 to 8013 impedance. Brand new current stock, fin. dia.
Available in following lengths: 15 yds., 16 yds., 17 yds., 18 yds. and 19 yds. Price
8d. per yd., plus 1/- postage.
HALF -WAVE TRANSFORMERS. Input 230 v. Output 200 v. 60 mA. 6.3 v.
1.5 ainp. Price 7/6 each, plus 1/8 post and packing.
1,00041 WIRE -WOUND SLIDER CONTROLS. 2.3 watt, at 1(3 each, post paid.
COLVERN POTENTIOMETERS. 250 Trimmer Type, 1/3 each; 12/- doz.
VALVEHOLDERS. Ceramic B7G, with screening cans, at 1/3 each; 12/6 doz.
Ceramic EWA) (B90), at 3)(1. each; 8/6 doz. SPECIAL OFFER of Govt. Surplus
BRAND NEW Oct. Octais (Amphenol), at 4/6 doz. Please add postage.
OCTAL PLUGS (with covers). Fits into Int. Octal Holder to snake a useful Plug
and socket, 9d. each; 8/6 doz.
CARBON MIKE INSERTS (Mark IV), at 1/6 each. TRUVOX POWERMIKE
INSERTS at 2/6 each.
GERMANIUM XTAL DIODES, wire -ended, at 2/- each; 18/- doz.

POWER PACKS. A.C. mains input. Output 350 v. 80 mA. 8.3 v. 1.5 amp., 6.3 v.
1.5 amp. Complete with 5Z4 Rectifier, Transformer, Choke, etc. Size Olin. Him
x 9in. deep. Price 2.6/- each, plus 3/6 care.

P.M. SPEAKERS. 10in. Rola (less transformer). Brand new at 22/6 each, plus
1/6 post.

AMPLIFIER UNIT, TYPE A1271. Containing EF36 Valve, 4000 Relay (4 makes,
2 breaks), 10,00012 Pot., Resistors, Condensers, etc., In black metal case, 5in. x 51n.
x 5in. Brand new at 7/6 each, plus 1/6 post.
1132A RECEIVERS. 11 valve Superhet Receiver, covering 100 to 124 Mcis, com-
plete with all Valves, Tuning Meter, S.M. Drive, R.F. and L.F. gain Control, etc.
Brand new with Circuit Diagram. A few left at 45/- each, plus 5/ carr.
MIDGET 465 kohl I.F. TRANSFORMERS. Dust core tuned. Size lfin. x Ln. dia.
Price 6/9 per pair.
12 -PIN PLUGS AND SOCKETS at Bd. per pair; 8/8 doz. pairs.
POLYTHENE RODS, 5/16in. dia., 12in. long, at (V- doz.

MOTORS. Fractional H.P. 12v. A.C. or D.C. size 15" dia. x 2r long. Price
Plus 1/. Post.

PLEASE WRITE NAME AND ADDRESS IN BLOCK LETTERS.

C. MARKS & CO.,
90 COMMERCIAL ST.. NEWPORT. MON.

Telephone Newport 4711

Also at 25 Wyndham Arcade. Cardiff
All mail orders and enquiries to Newport branch please!

0 0 0 0 0 0 0

PROOPS of KINGSTON

The only "walk -around" radio shop in Surrey
MARCONI OSCILLOSCOPE. LABORATORY CONSUL MODEL
OR2IA 9in. C.R.T. 2ft. Sin. HIGH, Ift. 4in. WIDE, Ifs. 4in. DEEP. IN
PERFECT WORKING ORDER L20. Details on request.
Sound Reproducing Unit Type II. Ref. .1CU/41. Standard I9in.
rack mounting. Containing Garrard Gram motor type 37 (variable speed).
photo electric cell type CMB25 adjustable over 15 tracks of record disc,
transformer 200/250 v. 50 cycle input, 10 v. at 5 amps., 20 v. at .5 amps.
(used for operating photo electric cell), C3/10/-. Callers only.
Receivers Type R2S. Suitable for conversion to Broadcast bands.
Containing 2 off 460 kc/s. I.F. transformers, 6 octal valve blades, etc. Com-
plete less valves. 716. Postage 2/-.
Hydrometer Ball Indicating Type No. I. 2811065. New and boxed.
1/- each. Postage 6d.
Small 12 v. or 24 v. Motors. Sin. square with I in. shaft. SI-. Postage 1/-.
Large selection of continental radio transmitting and receiving valves.

39, Cambridge Road, Kingston -on -Thames,
Surrey Tel.: K1 Ngston 4614

CLOSED -I O'CLOCK WEDNESDAY. OPEN -ALL DAY SATURDAY
Communications to : 119, Charlotte Street, London, W.I.

0000 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Invaluable to all motor cyclists

THE

ROAD
TESTS
Second Series

Performance reports and full technical data on a select on
of 30 machines road tested by " The Motor Cycle." Solo
and sidecar machines, three-wheelers and cyclemotors are
included, and the reports are fully illustrated.
Models tested are:-Ariel, Berini (cyclemotor), Bond Mini-
car, Bown, B.S.A., Cucciolo (cyclemotor), Cyclemaster
(cyclemotor), D.M.W., Douglas Vespa, Excelsior, Greeves,
Indian, games, Lambretta Scooter, Mini -Motor (cycle -
motor), Norman, Norton, Power Pak (cyclemotor), Reliant
three-wheeler, Royal Enfield, Triumph, Velo-Solex (cycle -
motor).

3s. 6d net. BY POST 3s. 9d.
From all booksellers or direct from :-

Iliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1
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Best Buy at Britain's
MICRO -AMP. METERS

100 MICRO -AMP. METER. 21in. barrel,
3 -,in. flange, panel mounting. Scaled
0-1500 in 15 clear divisions. These meters
have just arrived and are BRAND
NEW in original maker's cartons. Now
in short supply, they are a real bargain
at 42/6 each.
SO MICRO -AMP. METER. 24in. barrel,
34in. flange, panel mounting. Scaled
0-100 in 50 equal divisions. Price ONLY
£3/10/- each.

COMMUNICATION RECEIVERS
SKY CHAMPION S2OR. This super
Hallicrafter receiver covers 550 kc/s to
45 Mc's (550 to 64 metres) without gaps. Has
bandspread tuning. R.F. stage, two I.F.
stages, etc. Built-in power -pack for 200/25C -
volts 50 cycles A.C. mains operation. Com-
plete with all nine valves, built-in speaker
and ready for operation. Each set tested
prior to despatch and demonstrated to callers.
In case size 18in. x Elf in. x 10in. Price £21,
plus 10/- carriage and packing.
SKY RIDER DEFIANT SX24 is similar to
above but includes crystal I.F. filter and
S meter, etc. Complete with valets and
crystal for £27/10/-, plus 10,/- carriage and
packing. For further details send S.A.E.
COMMUNICATION RECEIVER RI155
for world-wide reception. Can be heard
at any time during shop hours. Air
tested prior to despatch. Brand new at
/I I/19/6. A few slightly used at £7/I9/6.
TRAWLER BAND. RI ISSN, with super
slow motion drive, available at £17/I9'6.
Carriage in original transit cases 10/6
extra on all models. Send 1/3 for full
details and circuit.
A.C. MAINS POWER PACK OUTPUT
STAGE enables the R1155 to be used to
operate speaker from 200/250 volts A.C.
without ANY MODIFICATIONS WHAT-
EVER. All our Power Packs have heavy
duty transformers, are complete with leads
and Jones plugs and are guaranteed for
6 months.
Type A. In neat black box, size Elfin. x
44in. x 64 in. Less speaker. Price £4/10/-,
plus 3/6 carriage.
Type B. With built-in Sin, speaker in black
case, size 13f in. x 5fin. x 7+ in. Price L5/5/-,
plus 3/6 carriage.
Type C. With 8in. R.C.A. speaker, built in
R.C.A. speaker cabinet as described below.
Price E6/10/-, plus 3/6 carriage.
SAVE CEEifi's Deduct 10,- when pur-
chasing any R1155 and power pack together.

VISUAL INDICATOR TYPE I Ref. 10Q/2 -
the cross -over Left/Right indicator for D.F.
operation and Loop Aerials Type 4, ref. 108/420.
Both Brand new and boxed. We have these items
in stock and those interested in complete D.F.
installations should contact us for quotations.

R.C.A. SPEAKER. Bin. P.M. unit in beautiful
black crackle cabinet. Size 1 1 f in. x 10f in. x 6in.
A de Luxe job. Brand new at 45/-, plus 2/6 carr.

U.S.A. DYNOMOTOR. 12 volts D.C.
input, 250 volts 60 mA. output. Weight
2f lbs. Size 44in. x Sin, diameter. Ideal for
car radio mobile amplifiers, small trans-
mitters, etc. All tested prior to despatch.
ONLY 22/6, post paid.

POLICE, FIRE, WROTHAM
THE RI132A receiver covers 100-124 Mc/s with
variable tuning. Very easily altered to other
frequencies. Complete with all 11 valves. Requires
only 250 volts and 6.3 volts when it is ready to
operate. Complete circuit supplied. Only 45i-,
plus 7/6 carriage. BRAND NEW. Will operate
from our standard RI155 power pack using
special lead, price 10/- extra.

POWER PACK NO. 3. Standard I9in. rack -
mounted power packs for 200/250 volts mains
operation. Paper smoothing, two heavy duty
chokes, VU39 rectifier. Output 250 volts D.C.
100 mA., 6 3.volts 4 amps Two types : Mark I
with H T current meter at E4/4/- ; Mark II with
H.T. current and voltmeters at E4/10/-, carriage
5/-. Suitable for use with P48, RI132, RI481,
RI392, R1155, etc. Lead for any specified set with
Jones plugs, I0/- extra All power packs guaran-
teed in working order.

TRANSFORMER BARGAINS. 350-5-350
volts at 180 mA., 6.3 v. 5 Amps and 5 v. 3 Amps.
Standard 200/250 volt 50 cycle screened primary.
Size 4in. x 4in. x Sin. Brand new and unused
29/6 plus 2/6 post. Filament Trrnsformers-
Standard tapped primary, two types -Type " A
12 volts If Amps.. 6.3 volts If Amps. Type
" B " 12 volts If Amp., 4 volts If Amp. Either
type 7/6 each.
H.R.O. 6 VOLT VIBRATOR PACK gives
165 volts 80 mA. smoothed D.C. Uses Mallory
vibrator, 6X5, heavy duty smoothing choke, etc.
In black crackle cabinet size 7in. x 7in. x 6in
Brand new only 2916, plus 2/6 postage.
GROUNDED GRID TRIODES TYPE CV82-

A few of these in stock.
C.R. TUBES for G.E C. " Miniscope " price
35/- each. New and Boxed
VARIACS semi -variable. Rated .8 kVA, oil
filled. Adjustable for 30 volts above and below
the mains input. Price ES.

METER BARGAINS
UNIVERSAL AVOMETERS MODEL 40
-very little used, thoroughly checked and
tested. First-class multi -range test meter for
ONLY L9/19/6.

I Milli -amp. 21in. square panel mtg., IS -
S Milli -amp. MIc. 2f -in. square panel mtg., 7 6
200 Milli -amp. M/c. 2fin. diameter flush panel
mtg., 10/6.
20 Amps. 2fin diameter Micoll, 7/6.
20 Volts 2in. square panel mtg., M/coil, 7/6.
500 Milli -amps. Thermo -couple 2in, square
panel mtg., 5/-.
All the above meters are brand new and boxed.
G.E.C. 1 mA. METER RECTIFIERS,
BRAND NEW AT ONLY 11!6.

BLOCK CONDENSERS
4 mfd. at 1,000 volts. Size, 4f in. x 4in. x If in.
5'-. New and boxed.
10 mfd. at 1,000 volts D.0 test, will work at
600 volts. Size, 2in x Sin. x Sin. New and boxed.
SPECIAL PRICE at 3 for 10/6. .25 mfd. at 1,500
volts. Size, 2fin. x 2in. x lfin. Price, 3 for 4/6,
post paid. All the above are metal cased with
paper insulation and fixing feet. .04 mfd. 12.5 kV
ONLY 61- each.

BATTERY CHARGERS. Contained 'n
black crackle case, size 6in. x 7in. x I 2in.,
includes a heavy duty transformer, metal
rectifier, 0-5 ammeter, on/off mains switch
and 2 Slydlock fuses. 230 volts 50 cycles in-
put ; output 4 amp., 6 or 12 volt battery.
The transformer, etc , is conservatively rated
and the whole unit is of sturdy construction
and super quality Made to a very stringent
specification, this equipment is well worth
the price of £4/19'6, plus 5- carriage and
packing In brand new unused condition.

METAL RECTIFIERS
Selenium 230 volts 60 mA at S/- ; 300 volts
100 mA. at 7/6 ; RM2 at 4/3 or two for 13,,-;
RM4 at I7/- ; Selenium Full Wave Bridge 6 or
12 volts -I Amp. at 7/6 ; 2 Amp. at 11/3 ; 3 Amp
at 12/6 ; 4 amp. at 15/-. Heavy duty selenium
rectifier, square fins, size 81 in x 4in. x 4in. Two
units in full wave bridle give 48 volts 10 Amps
D C Brand new at E4 per pair.
COLLARO THREE SPEED AUTO
CHANGER 3RC521 complete with two separate
crystal heads BRAND NEW AND BOXED
only £9/I9/6.
GOODMANS AND B.T.H. I2in. 15 watt
15 ohm heavy duty speakers in stock. Brand new
and boxed at bargain prices for callers
PUSH PULL OUTPUT TRANSFORMERS
15 watts, push-pull 6V6's to 15 ohms. A bargain
'or ONLY 7/6 each.
HEAVY DUTY CHOKES 5Hy 300 mA. 500
ohm, size Sin. x 4in. x 41in. high. Potted type,
chassis mounting. A beautiful ;ob, brand new and
boxed, 12/6. 30Hy 150 mA. 300 ohms, universal
mounting size 4in. x Sin. x 24in. Price 10/6.

(BR.

INDICATOR UNIT I82A
contains 3 EF50, 1 5U4G, 4 SP61 and a 64 in.
C.R.T. type VCR5I7. This tube will replace
the VCR97 without any alteration, is com-
pletely free from cut-off and has a more
pleasant tube colour. Contains in addition a
very large assortment of pots, resistors,
condensers, etc. Tubes demonstrated.
Supplied BRAND NEW (less relay) for only
67/6, plus 7/6 carriage in original transit
cases. Original circuit supplied FREE
with each order, or 16 separately.

NOTE PRICE REDUCTION

45 Mc/s PYE STRIP. Vision unit for London
frequency, complete with 6 EF50 and I EA50.
Circuit provided. Price £3/113/.., plus 2/6 carriage.
TV PRE -AMP. Uses 2 EF50's and tunes to
45 Mc/s. Easily altered to other frequencies.
With valves, 19.6, less valves 10/-. post 1/- extra.
E.H.T. TRANSFORMER for the VCR97, etc.
Mains input. Output 2,500 volts, 4 volts 2 amps.
2-0-2 volts 2 amps. Fully guaranteed at 35/. each,
plus 1/- post.
CO -AXIAL CABLE. Brand new 70/80 ohm.
with STRANDED inner conductor. Not ex -Govt.
Price 9d. per yard. Minimum per post, 7/6 per
doz. yards.
HEAVY DUTY twin circular polythene cable,
weatherproof, suitable for extension mains lead,
etc. Price 9d. per yard. Minimum per post
8/6 per doz. yards. SPECIAL OFFER of 100 yard
coil for 50/-, plus 3/6 carriage.
TELEVISION RECTIFIERS 3f in. long, 21in.
dia., 235 volts A.C. input. Type A -Output
300 mA., price 13/6. Type B -Output 380 mA.,
price 14/6. These are BRAND NEW. Either type
plus I postage.
COIL PACKS. We have a bargain line in
S. M. and L. wave packs for 465 kc. I.F. Single
hole fixing. Price 14/6, BUT regret CALLERS
ONLY this item.
I.F. TRANSFORMERS iron dust core, 465 kc/s.,
brand new, manufacturer's surplus, ONLY 6/9
per pair.
MAINS TRANSFORMER. Ex-W,D., stripped
from new equipment, potted type. Mains input
220 volts 50 cycles. Output 265-0-265 volts
150 mA., 4 volts 24 Amps., 6.3 volts 7 Amps.
Price ONLY 19/6, plus 2'6 post.

STANDARD TRANSFORMERS
Transformers of current manufacture. Two
types, both standard tapped primaries.
Universal mounting. (I) 350-0-350 volts
80 mA., 0-4-6.3 volts 4 amps., 0-4-5 volts
2 amps. (2) 250-0-250 volts 80 mA., 0-4-6.3
volts 4 amps., 0-4-5 volts 2 amps. Both
transformers are new and boxed, fully
guaranteed at 18,- each, post paid.
30 VOLT TRANSFORMER standard
primary. Secondary 30 volts 2 amps., tapped
to give 3, 5, 6, 8, 9, 10, 12, 15, 18, 20, 24 volts.
Has countless uses. Price 17/6.
METAL RECTIFIER, 12 volt 2 amp, full
wave bridge type. Suitable for use with the
above transformer. Price 11/3.

SALE ! ! SALE ! ! SALE ! !

Thousands of genuine bargains in stock for callers
only at really low prices. Don't fail to pay us
a visit.

CHARLES BRITAIN (Radio) Ltd.
II UPPER SAINT MARTIN'S LANE,

LONDON, W.C.2
One minute from Leicester Sq. Sta. (up Cranbourn St.) TEMple Bar 0545

Ope- all day caturdayhot Hours: 9-6 p.m. (9-I p.m. Thursday
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UNIVERSITY RADIO LTD.
Offer Guaranteed Used Equipment at

Acoustical 30watt A.G. or I2volt
D.C. Amp., as new L30

Labgear Signal Generator and
Test Bridge, 230, 250 volt A.G. £10

Trix 30 watt Amplifier, with
mike and stand and 2 speakers in
portable case £30

E.M.I. Capacity Bridge, A.G
230 E5

E.D.C. Rotary Converters in
metal cabinets complete with
filter, 220 D.C. input to 230
A.C. From 100 watts output.
Prices from £10 10 0

Canadian 58 sets and 38 sets,
complete LI3 10 0

62 set, complete 12 volt power
pack built in. Transmitter Re-
ceiver [10 0

Daverset drimet 3 Circuit
Charger, as new EIS 0

Legg Single Circuit Charger, 2
amp. at 48 volts E7 10

Ex-W.D. Charger, 48 volts at 10
amps., metal rectifiers E7 10

Marconi Intermittent Fault
Tester, as new E7

H.R.O. Coils, 50 to 100 kcs. 100
to 200 kcs., other ranges in stock

Tamsa Tape Deck Oscillator
0 0 Units, for use with 6V6 valve. 12 6

Single Side Band Selector,
O 0 G.E.C. U.S.A. Model YRS I E30 0 0

Latest Model 700.L Grundig
Tape Recorder, two speed, as

O 0 new £68 10 0

Simon Sound Disc Recorder,
O 0 complete with amplifier, ball and

biscuit mike and stand, with
speaker in cases E52 10 0

M.S.S. Cutting Desk, complete
in portable case L22 10 0

Wharfedale W.12 C.S. Speaker,
15 ohm. imp. E7 10 0

Wharfedale W.I0 C.S. Speaker,
IS ohm. imp. E9 0 0

O !
Hartley Turner 8in. Speaker E8 0 0

Vitavox Speaker, I2in. 15 ohm. E7 10 0

O Garrard Auto Change R.C.65,
a record player 49 0 0

O Garrard Auto Change R.C.72, a
record player £12 10 0

0 E.M.I. Ribbon Tweeter, with
T.X. from 5 ohm. cross over

10 0 frequency, 5 K.C./S. £20

Avo Electronic Valve Volt
15 0 Meter, as new E28

Attractive Prices
M.S.S. Portable Disc Recorder,

1948 model, less amp... E25 0 0

C.D.P. Disc Recorder, 78 r.p.rn,
less amp., as new EIS 0 0

Taylor Circuit Analyser Model
110, as new E9 0 0

Grampian Auto Change Record
Player, complete with amplifier,
as new E20 0 0

WE URGENTLY REQUIRE FIRST
CLASS NEW OR USED STANDARD
OR SUB -STANDARD SIGNAL GEN-
ERATORS OF EVERY DESCRIPTION.
TEST EQUIPMENT, ETC., CON-
VERTERS, MOTORS, AMPLIFIERS,
RECORDERS. ETC.
WE ARE AN OLD ESTABLISHED
FIRM. WE WILL PAY THE VERY
TOP PRICE. DO NOT BE MISLED.
WE REALLY DO PAY MAXIMUM
PRICES FOR FIRST CLASS EQUIP-
MENT. WHEN SENDING GOODS
STATE WHETHER T.M.O. OR
CHEQUE REQUIRED.

0 0 WE HAVE A LARGE SELECTION OF
AS -NEW WHARFEDALE SPEAKERS,

10 0 ALL TYPES, AT BARGAIN PRICES.

THESE ITEMS ARE ONLY A SMALL SELECTION FROM OUR STOCK OF EQUIPMENT. YOUR ENQU!RIES FOR ANYTHING
THAT YOU MAY NEED WILL BE WELCOME. WE HAVE OTHER EQUIPMENT ARRIVING DAILY!

CASH OR CHEQUE WITH ORDERS. ALL ITEMS LISTED ARE CARRIAGE EXTRA ALL ENQUIRIES S.A.E. PLEASE.

22 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2
OUR BRANCH AT 39a (opposite) IS OPEN ALL DAY THURSDAY.

Phone : GERrard 4447, 8582 and 5507. Hours 9 to 6. Thursdays 9 to I.

G2AK
This onth's

Barg
M

ains G2AK
NOISE LIMITERS. Plug-in type, no re -wiring required. 3 positions.
Brand new in cartons. 15/. each, post 1/-.
TEST METER. 7 ranges as follows : 1.5 v. 3 v. 150 v. 6 mA., 60 mA.,
5,000 ohms, 25,000 ohms. 21 in. Dia. scale M.C. meter. Rotary selector
switch. Black bakelite case, 6 x 4f x 4f, fated with removable lid, also
provision for internal baits, ranges can be easily extended. Bargain
Price 30'. plus 1'6 post.
DEAF AID CRYSTAL MIKE UNITS 12(6 each, post 9d.
CRYSTAL HAND MICROPHONES. Complete with lead and plug.
High Quality, very sensitive, chrome finish. List price 2 gns. Our price
25:-, few only.
CERAMIC SWITCHES, 2 bank, 2 pole, 4 way each bank, 6/-, post 9d.
SPECIAL TRANSFORMER OFFER. PRI. 115, 210, 240 v. SEC.,
260 260 v. 100 mA., 6.3 v. 3 a., 6.3 v. I a. O'or 6X5 Rec.) Universal
Mounting. Limited Quantity, 17(6 each, post free.

SPECIAL OFFER, AR88 SPARES. Cabinets complete with
base, feet and side strips, E4/151- each. Pkg. and Carr. 5/... Set
of 14 valves for " D " or " LF " model receivers, £5/10/-. Panel
escutcheons 22;6 each. " D " type I.F.S., 12/6 each.. Matching
Speakers by R.C.A., fitted rubber feet and 6ft. lead, 65/-.

TAPE RECORDING EQUIPMENT. Desks by Bradmatic, Tamsa
Lane and Qua!tape Ex stock. Heads, Oscillator Coils, Tape and Reels
always available. GERMANIUM DIODES. B.T.H. 3/-, G.E.C., 2:6
METERS. 21 in. Flush mounting M.C. 100 mA., 12/6 each 2in. Flush
Square 5 mA., 10/-; 4 amp. thereto., 5/-' 2fin. chermo. 0-2 a., 7/6; 2fin,
2in. Flush 0-15 a thermo. Proj. 2fin., 7/6 each. 0-9 a. Hot wire 5/,
SPECIAL VALVE OFFER. 83 MV Rectifiers, 10/, 866A, 17/6 each,
or 30/. pair. 807's, 10.- each or 17/6 pr. 931A, 45'-. 832, 351. 829B,
80/, 813, ES.
Carriage paid on all orders over CI except where stated. Please

include small amouni- for orders under CI

Please print your name and address.

CHAS. H. YOUNG, G2AK
Mail orders to 102 HOLLOWAY HEAD, BIRMINGHAM I

'Phone MIDLAND 3254
Ali callers e 110 DALE END, BIRMINGHAM, 4

'Phone : CENTRAL 1635

FOUR IMPORTANT BOOKS
Sound Reproduction

By G. A. Briggs
Enlarged and Revised Third Edition

Now 368 Pages, with many new chapters,
and 315 illustrations, 175.of them new ones.
Each section packed with instructive
advice and up-to-the-minute information.

17/6 (plus 1/- for postage)
A few copies available in red leather,
to match previous De Luxe. edition,
at 25/- (plus 1/- for postage).

Sold la, leading Radio Dealers and Book -801v,,

Published by

WHARFEDALE Wireless Works
Bradford Road, Idle, Bradford, Yorkshire
Phone: Idle 1235/6 (2 lines)
'Grams: Wharfdel, Idle, Bradford.

LOUDSPEAKERS
By G. A. Briggs

3rd Edition. 9th Im-
pression. 88 Pages.
36 illustrations. 7/6
/plus 3d. for postage).

AMPLIFIERS by
G. A.Briggs &H.H.Garner
Fine art paper. Bound full
rexine, 216 pages. 174
illus. 15/6 (plus 6d. post),
De Luxe edition 211 -
(plus 9d. postage).

PIANOS, PIANISTS
& SCNICS

By G. A. Briggs.
192 Pages. 162 Illus.
10/6 (plus 6d. for postage).

WILL
BUY

anm U.S.
surplus

radio
parts,

equipment

APN-9, TS -67, R-89B/ARN-5,
ARC -1, ARC -3, ART -13,
BC -221, BC -348, SCR -522,
MN -53, MN -61, RA -1,
MN -31, M1-32, ARN-7, Head-
sets, Mikes, Cannon Amphehol
plugs, 274-N, ARC -5, Dyna-
motors, Test sets, "TS-" or
"1-" prefixes.
State condition and Best Price

Aircraft Radio
Industries, Inc,

85 St. John Street, New Haven,
Cables: Arico. Conn., U.S.A.
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MAINS TRANSFORMERS
Primary, 200-250 v. P. & P. 2/-.
300-0-300. 100 mA. 6 volt 3 mop..

volt 2 amp., 22/6.
Drop thro' 350-0-350 v., 70 mA- 6 v.
2.5 amp.. 5 v. 2 amp., 14/8.
Drop thro' 250-0-230 v. 5l, mA., 6 v..:
amp., 5 v. 2 amp., 14/8.
Drop taro' 110.110 60 mA., 6 v. 0.3
amp., 8/8.
280-0-280, drop -through. 80 mA.,
0 v. 3 amp., 5 v. 2 amp., 14/6.
250-0-250 80 mA. 6 v. 4 amp., 14/-
Pd. 230 v. Sec. 200.0-200 35 ma.
6 v. 1 amp., 8/6.
Pri. 200/260 v., secondary 3, 4, 5, 6.
5, 9, 10,12. 13. 1.8, 20, 24 and 30 volt
31 2 amps., 13:-.

Drop thro' 280-0.280, 200 mA., 6 v.
3 amps., 5 v. 3 amps., 27/6.
Drop thro' 270-0-270 80 mA., 6 v.

amp., 4 v. 1.5 amp.. 13/6.
Drop thro'. 270-0-270 60 mA., 6 v.
I amp., 11/6.
Heater Transformer. P14. 230-250 v.

v. 14 amp., 6/-; 2 v. 21 amps., 5/,
2. 4, or 6 v. at 2 amps., 7/6; 2 v. n amp
rod 6 v. 0.6 amp. E.H.T. insulated.
8/6. 12-0.12 v. 2 amp.. 9/6. P. & I'
each 1/-.

Input 200/250 sec., v. 6.3, 6 amp., 6.3,
4 amp., 2 v., 2 amp., 14/8. P. & P. 1/6.
1000-0-1000 v. 250 mA. 4 v. 3 amp.
57'6. P.
P.M. SPEAKERS (closed field)

with less
trans. trans.

21In. 15/8
:if in. 13/6
Sin. 1616 12/6
611n. 16/6 12/6
sin. 18/8 15/-
P. & P. 011 the above 1/- each.
10in. less trans.. 19/8. P. & P. 1/6.
Sin. M.E. field coil 750 ohms with O.P.
tnms., 17/6. P. & P. 1/...
Winos BX11. 121n. P.M. 3 ohm speech
,oi1,45/-. P. & P. 3/6.
811i. M.E. Speaker, 1,000 ohm field
15/,P. & P. 1/6.
Extension Speaker Cabinet, in contrast-
ing walnut veneers, blot 16x 101in.
Will take 61 or 8in. speaker 17/6.
P. & P. 2/-.

Volume Controls, Long spindle less
sa itch. 50K, 500K, 1 meg., 2/6 each.
P. & P. 3d. each.

Volume Controls. Long spindle and
switch 1, 1, 1 and 2 meg., 4/. each,
10K. & 50K., 3/6 each. 1 and 1 meg..
long spindle double pole switch, minia-
ture, 5/-. P. & P. 3d. each.
Trimmers, 3-40 pf., 5d. 10-110, 10-25eL
10-450 M., 10d.

Twin -Gang .0005 Tuning Condenser.
Si-. With timmers, 7/6. P. & P.
Line Cord, 2 -way 0.3 amp, 60 oh=
per foot. 113 Per yard.
Twin -Gang, .0005 with feet, viz,

< I lin., 616.
3 -gang .0005, with feet, size 45 x 3 x 11in
7/6.
Hoover Variable Speed 600-1,203
revs. Tape Recording Motor. Silent
running, 200/250 v. A.C. Shaded pole
with liming. Weight 5 lb., 27/6.
Plus P. & P. 216.
PERSONAL SHOPPERS ONLY. ilin.
Enlarger 1716,111n., 27/6.
Germanium Crystal Diode. 2/3 post
laid.
Television Masks. White Rubber flin.
with glass, 7/6. Cream Rubber 121n..
with armour -plate glass, 15/- 15in.
Cream, 17/6 Plus 1/6 P. &, P

T.Y. Width Control, 3/6.
T.V. Sub Assembly, all-chassla, 12in. >
91in. with frame osc., line osc., 12 mfd
276 wkg., Metrosil, 0 condensere, 4
resistors and tag panel p. & p. 1/6.

CRYSTAL PICK-UP by famous manu-
facturer, complete with mnphire
trailer needle and volume control
23/-. P. & P. on each 1/-.
Amplifier ease, black resin° covered
leather carrying handle, chrome plated
corners. rubber feet. felt lined, detach.
able lid. External dimensiom, 131
131 x 9110., 21. P. & P. 2/6.
Mains Droppers. 0.3 amp., 460 ohm.
tapped 280 and 410, 1/6 ; 0,2 amp.
717 aura. tapped at 100 ohms
vitreous, 1/6; 0.3 amps., 950
ohms, tapped 700 and 825, 2/6
0.2 amp., 1,000 ohms, vitreous, tapped,
216; Vitreous .3 amp. 700 tanned
680.640. 600. 3/6. 1'. & P. on each 3d.

D. COHEN RADIO AND
TELEVISION COMPONENTS

Terms of Business: Cash with order Despatch of goods within 3 days from
receipt of order. Where post and packing charge is not stated please odd
I - up to 101-, 1/6 up to LI , and 2/- u6 to £2. All enquiries and lists, S.A.E

SPECIAL NOTE : NO GOODS SENT WHERE CUSTOMS
DECLARATION IS APPLICABLE.

23 HIGH STREET (Uxbridge Road)
ACTON, W.3 Telephone : ACOrn 5901

Hours of Business :
Saturday 9-6 p.m. Wednesday 9- I p.m. Other days 9-4.30 p.m

HIGH -IMPEDANCE PLASTIC RECORDING TAPE, by famous
manufacturer, 1200 ft., complete on spool. 17/6, post and pkg. 1/6.

CABINET, as illustrated, 111 x 61 x 51in.. it,
walnut or cream complete with THE
.bassis, 2 waveband scale, station name.
new waveband, backplate, drum polar!
,oring, drive spindle, 3 knobs and beet
22/6.P

with
P. 3/6.

A8 superhet chassis, 23/6.
P. & P. 3/6.
AS ABOVE, complete with new speaker 5.,
fit. and O.P. trans., 35/-. P. & P. 3/6. 510,0
Uuperhet chassis. 38/-. P. & P. 3/6.

sed Metal rectifier, 230 v. 50 mA., 4,8.
gang with trimmers, 6/6; M. & L. TRI-
coils, 5/- ; 3 obsolete ex -Govt. valve,
3 v/h and circuit, 6/6 ; heater trans., 6f -
volume control with switch, 3/6 ; wave-

; mid.. 4 - : ,mdePser, 1/- ; resistor kit' 2/-
M. & L. Superhet Collo with circuit, 6/6 ; iron cored 466 IF'S, 7/6 ; rein. gang, 5/6 ; volume
eontrol with switch, 41.; wave -change switch. 2/6; heater trans., 7/6; 4 v/h, 1/6: 4 obeolett
ex -Govt. valves, metal rectifier and %tat diode with circuit, 14/6 ; x 25 mfd., 1/- ; 16 x Li
mid., 3/3; condenser kit (17). 7/6; resistor kit (141, 8/8.
USED 4 -VALVE PLUS METAL REC. A.C. MAINS 230/250 SUPERHET. Valve line-up
6K8, 6E7, 6Q7 and 0F6. Medium and long wave, In mahogany cabinet, size 141 x 9 x 71in
These have been checked and are in first-class working order. and have a first-classperformance. -
41in. P.M. speaker, 23/1916. P. & P. 5/.
USED 6 -VALVE A.C. MAINS 200/250 3 WAVEBAND SUPERHET. Complete in outstanding
walnut cabinet, size 22 x 14 x 101in. Valve line-up: 61(8, 61I7, 6B8G, 6F6, and 1.150 rec.
Bin. P.M. speaker. In first-class working order, 27/19/6. P. & P. 12/6. We have a few
of these in A.C./D.C., price as above.
T.V. POWER SUPPLY CHASSIS, size 13 x 51in. A.C. mains 200/230 v. Complete with smoothing
choke, mains transformer, 40 mid. 300 wkg., 3.16 mfd. 450 wkg., 32 mfd. 450 wkg., 5114G, twin
mains fuse, 11 pin output socket and mains lead. Smoothed output 350 v. 200 mA. heaters
6.3 v. 7 amp., 70/-. P. & P. 5/.
FULLY SHROUDED MAINS TRANSFORMER, input 110/250, sec. 300-0-350 175 mills 6.3 v.
7 amp., 5 v. 3 atop. 32/, P. & P. 3/-.
FULLY PUSH-PULL TRANS. Pet. 6,000 ohms. sec. 15 ohms (2 DAPS in push-pull,
£1. P. a P. 2/-.
FULLY SHROUDED CHOKE 15 Henry 180 mills. M.. P. & P. 2f-.
FULLY SHROUDED CHOKE 5 Henry 120 mills. 8/6. P. & P. 2/-.
l'hese last 4 items by very famous manufacture!.

USED C.R.T. TUBES. Heater cathode short 9in., 45/.. 12in. 75/-. Ion born Sin., 35/,
12in.. 55/, P. & P. 7/6.

COMPLETELY BUILT SIGNAL GENERATOR.
('overage 110 Kc/a.-320 Kehl., 300 Kc/s-
9, Kcis., 900 Kels.-2.75 Melo., 2.75 Me/s.-
0.3 Me/s., 8.5 Mele.-25 Mc/s., 17 Mcie.-511 Mee.
23.5 Mc/e.-70 Me/s. Metal case 10 x gI x 41in
Sloe of scale 61 x 31in. 2 valves and rectifier.
A.C. mains 230/250 v. Internal modulatio!
400 c.p.s. to a depth of 30 per cent., modulatei
or =modulated. R.F. output continuoush
variable 100 millivolts. P. 0. P. 4/, 24/51.
or 34/- deposit three payments of £1.

CONSTRUCTOR'S PARCEL
comprising chassis 121 x 8 x 21n..
cad. plated 18 gauge. v/h.. IF
and trans. cut-outs, back -
plate, 2 supporting brackets.::
waveband scales, new wave-
length station names. Size
of scale 111 x 411n., drive !Thile
drum, 2 pulleys. pointer, 2 bull,
holders, 5 pronoun international
octal valve holders, 4 knobs
and pair of 465 IF,, 16/6.
P. & P. 1/9.
AS ABOVE, but complete with
16+16 mfd. 350 wkg. aid
semi -shrouded drop thee' 230.
U-250 60 mA. 6 v. 3 amp. Pri.
200-250, and twin -gang. 31'6
P. & P. 3/-.

CONSTRUCTOR'S PARCEL. Chassis Sin. x 4in. x 111n. Sin. P.M. speaker with tranatorine,
win gang with trimmers, pair T.R.F. coils long and medium. four valve holders, 20 K. V0111110.
ontr..I Ind wave -change switch, P & P. 1/6.

PERSONAL PORTABLE CABINET. In creamcoloured plastic: size 7 x 41 x 3in. Com-
plete 4 -valve chassis. Scale and 3 knobs. Takes miniature 90 , and 7) v. batteries 9/-.
Post and pkg. 1/6.
31n. P.M. Speaker to fit above, 101-. Miniature output transformer, SI-. Miniature
wavechange switch 1/6. Miniature 1 -pole 4 -way used ae Volume and Off, 1/6. 4B7G
valve holders, 2/4. Midget twin gang tin. dia., tin. long and.pair medium end longwave
TRF coils tin. long x en. wide; complete with 4 -valve all -dry mains and battery circuit
8/6. Condenser Kit, comprising 11 miniature condensers, 3/6. Resistor Kit, comprising
16 miniature resistors 4/., The above receiver (less valves and batteries) could be built
for approximately 511-. All valves to suit above available. Point to Point Wiring Dia-
gram 1'-.

B.F. MAINS TRANSFORMERS, Masse.
mounting, feet and voltage pane.
Primaries 200/250.

8004-300 60 mA. 6-3 v. 1 a., tapped e
4 v. 6.3 v. 2 a. tap 4 v., 13/6.

3504-350 75 mA. 6.3 v. 3 a. tap 4 v.
6.3 v. 1 a., 13/6.

850-0-850 120 mA. 6.3 v. 3 a. tap
4 v., 5 v. 2 a. tap 4 v., 28/-.
350-0-350 70 mA. 4 v. 5 a. 4 v. 2.5 a.
CT.. 18'6. P. & P. on the above
transformers, 3/..

500-0-503 123 mA 6.3 v C.T. 4 a.
4.3 v. C.T. 5 a. 5 v. C.T. 2 a.. 27/8.

500-0-500 125 mA. 4 v. C.T. 4 a. 4 v.
C.T. 4 a. 4 v. C.T. 2.5 a., 27/6.
500-0-600 250 mA. 4 v. C.T. 5 a. 4 v.
CT. 5 a. 4 v. C.T. 4 a., 39/6.
P. & P. on the above transformers 3/,

Valve Holden, moulded octal Mazda.
and Metal, 7d. each. Paxolin, octal.

Mazda and loctal. 4d. each. Moulded
B7G, BOA, and BOA, Id. each. B7(l
moulded with screening can, lid each.
:12 mid., 350 wkg. 2/-
l6 x 24 350 wkg. 4/-
4 mid., 200 wkg. 113
40 mid., 450 wkg. 316
16x 8 mfd., 500 wkg. 4/6
16 x 16 mfd., 500 wkg. 519
16 x 16 mfd., 450 wkg. 3/9
32 x 32 mfd., 350 mtg. 4/-
32x50 mfd., 350 wkg. and 23

mfd., 25 wkg. 8/6
25 mfd., 25 wkg. lid.
250 mid., 12 v. wkg. 1/-
16 mfd. 500 wkg., wire ends . 3/3
8 mid., 500 v. wkg., Wire ends 2/8
8 mfd., 351.5 v. wkg., 'air ends 1/6
50 mid., 25 v. wkg., wire ends 119
100 mfd. 350 arks 4/-
100+200 mid., 350 wkg. 9/6
10+16 mfd. 350 wkg. 3/3
Ex -Govt. 8 =it, 5110 v. wkg ,

size 31 x 11, 2 foe 216
la x 32 mfd., 250 wkg.

mfd., 180 wkg. 1/9
65 mfd., 220 wkg. 3.16
8 mfd., 150 wkg. 116
60+100 mfd., 280 wkg. 716
30 mfd., 12 wkg.
32+32 mfd., min., 575 wkg 4/-
50 mid., 50 wkg. 1/9
Miniature wire ends moulded.

100 pf.. 500 pf. and .001 ea 7d.

Combined 12in. mask and escutcheon
m lightly tinted per/TeX. New aspect,
edged in brown. Fits ou front Si
cabinet, 17/8. P. & 2/-.

Frame Oscillator Blocking Trans. 4/8.

Tube Mounting Bracket, size 51 x 41 in.
12in. tube clamps, 2/-.
Smoothing Choke, 2 henry 150 mA.
3/6. 250 mA. 3 henry, 5/ -: 250 mA..
10 henry, 10/6; 200 mA., 8 henry
8/6. 6 henry 250 ma., 60 ohms, 8/6.
P.M. Foam Unit for any 9 or lain.
tube except Mazda 12in., with Vernier
ad iustment, 151.. P. & P. 1/6.

P.M. Focus Unit for Mazda, liOn., with
ernier adjustment 17/6. P. & P. 1/6.

Wide Angle P.M. Focus Units, Vernie
state tube. 26/, P. & P. 2/ -

Energised Focus coil, low resistanc,
mounting bracket. 17/6 plus 3/- P. & P.

Seen COils, low line low impedance.
!came, complete with O.P. transformer.
17:6. P. & P 2/,
ton Traps for Mullah or English Electric
cubes, 5/- 110E4 paid

486 ko. I.F.s, size 21 x 11in. Q.110
removed from American equipment.
5/- per pair. Standard 463 Re. iron -
cored IFS. 4 x 11 x 11in., per pr.
7/6. Wearite standard iron -cored
465 Kc. IF,,. 31 x If x 111n. per pr..
9/6.

.ron-Cored 466 Ho. Whistle Filter, 8/8.

OUTPUT TRANSFORMERS. Standard
type 5,000 ohms imp.. 4/9. 42-1 with
extra feed -back windings, 4/3. Minia-
ture 42-1, 3/3. Multi -ratio 3,500,
7.000 and 14,000, 5/6. 10 -watt push -
:mil. 6V6 matching 7/-. 90-1 9 ohm
,peach coil, 6/6.

PUSH -BACK CONNECTING WIRE.
Doz. yds.. 1/8. post Paid.

STANDARD WAVE -CHANGE
SWITCHES. 4 -pole 3 -way, 1/9 r
3 -way, 119 ; 3 -pole 3 -any, 1/9 ; 5 -pole
3 -way, 3/8; Miniature type, long Tindle
3 -pole 4 -way, 4 -pole 3 -way and 4 -pole
2 -way, 2/6 each. P. & P. 3d.

466 KC. MIDGET 1.F.s. 0.120, eme
11in. long, lin. wide, Sin. deep by very
famous manufacturer. Pre -aligned
adjustable iron -dust cores, per pair,
12/8.
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R.F. Units, Type 26. Frequency coverage. 45,65 Megacycles
band new complete with valves, 59/6 each. Ditto with broken
dials, 39.6 each.
A.C. Mains Transformers, suitable for many purposes. Input
voltage 200 250 volts A.C. Output 45 volts 4 amps. Enclosed in
attractive ventilated case with carrying handle. Size: 5in. x 4in.
x 3in., 1916 each.
Ceramic Switches. 3 pole 4 way 4 bank, standard size wafer,
10/6 each.
ACOS Crystal Microphones Inserts. Tried and approved by
many leading Hams. Extremely sensitive, 4'6 each.
American Rotary Transformers. 12 volts D.C. input. Output
255 volt at 65 M/a. Size 40n. x 24in. For Car Radio Operation.
Also suitable for running Electric Shavers from your car supply,
22 6 each. Brand new.
Mansbridge Condensers. 4 Mfd. 500 volts, 2/6 each. 4 Mfd.
2,000 volts, T6 each.
Muirhead Switches. Precision built. 8 pole 2 way. Key switch
action, brand new, boxed, heavy contacts, 4/6 each.
Meters. 0-I amp., 2in. Round Thermo Coupled, 7/6 each.
Valves. VU III, 4 volt E.H.T. Rectifier output 6,000 volts 50 Mja.,
brand new and boxed, 2/6 each. SP61 ex -units, 2/6 each. EFS°
ditto, 3/6 each.
Transformers. Ex-W.D. A.C. input 230 volt 50 cycle. Outputs
330 x 330 volt at 100 M/a., 4 volt 3 amp., 10/6 each.
Ceramic Transmitter Switches. with extra heavy duty silver-
plated contacts, 3 bank single pole 6 way, spacing between contacts
lin. spacing between wafers 14in. and 5in., 9/6 each.
Venner Hour Meters for Time Recording, capacity zero -I0,000
hours, incorporating synchronous 200'250 volt 50 cycle motor.
For component and instrument life check. Brand new, 696 each.
Midget Model Motors for operation on 24 volt A.C./D.C.
2in. x 1iin. diameter with drive pulley, 1/100 h.p., with built-in
variable speed governor 5,000'600 r.p.m., 5/6 each.
Mains Isolation Transformers for industrial purposes. 230 volt
A.C. 50 cycles input. Output 230 volt 50 cycle 1,000 watts, supplied
complete in heavy duty metal case, size I 3in. x 10i in. x Bin.
Price E6/10'-.
Smoothing Chokes. Heavy duty. 20 Henry 300 M/a., 2,000 volt
insulation test, Admiralty rating will pass 500 M/a., 17/6 each.
American R.U.I9 Test Meter 0-35 M/a., 21in., complete with
black crackle case. Brand new. 10/6 each.
Mains Transformers. 230 volt Primary, Secondary 500 x 500 at
170 M/a., 4 volt 4 amp. C.T. W.D. rating insulation test 3,000 volts.
Ample space for additional 6.3 winding if required, 22/6 each.
H.R.O. 6 volt Vibrator Power Packs. Output 165 volt 80 11,4.,
6.3 volt at 3 amps., 6 x 5 rectifier. Choke condensers smoothed,
complete in self-contained crackle cabinet size 7in. x 7fin. x 6in.,
battery leads with trot. clips supplied. Brand new, 29/6.
Ceramic Switches. Standard spacing, 4 pole 3 way 3 bank.
Special price 66 each. Brand new and boxed.
Indicator Units, Type 96. Brand new in sealed boxes. Complete
with VCR97 tube. 6 SP61, 2 EB34 valves. High voltage condensers.
Pots resistors, etc., etc. The unit for Television of Scope conver-
sion. Our price 52/6 each.
Smoothing Chokes. Ex-W.D. 15 Henries at 275 M/a. Ministry
rating, resistance 125 ohms, 10;6 each.
Meter Switches. Standard Yaxley Wafer Type. 8 bank, single
pole 9 way, 11 way or 12 way. Size 23in. diameter, switch length
54 -in. plus spindle, 21in. Price 7/6 each.
A.C. Mains Transformers. 0/230 to 250 volt 50 cycle input.
Outputs 250 volts h/w 60 M/a., 6.3 volt If amps. Size Sin. x 2fin. x
2f in., with fly leads, brand new, 8/6 each.
Microamp Meters. 0-100 Microamps. 24in. Flush Panel Mounting
scaled 0-1,500 yards. Brand new and boxed. 42/6 each.
Rotary Convertors. 24 volt D.C. input. Output 230 volt A.G.
mains 50 cycle at 100 watts. 92/6 each, ditto 12 volt input 102/6
Mains Transformers. Input voltages 200/250 at 50 cycle.
Output 350 x 350 volt 180 M/a. Lt. Windings 6.3 volt, 5 amp.,
5 volt 3 amp. Brand new. Ex-W.D. 29:6 each.
Charging Transformers. 2001250 volt at 50 cycle. Outputs
14 volt If amps also 4 volt If amps. Brand new, 7/6 each.
Chokes. Heavy Duty Ex-W.D. 20 Henry 120 M/a., size Sin. x
4in. x 2iin. 10'6 each,
Please print your name and address clearly, also include
postage or carriage on all items.
Hours of Business : 9 a.m.-6 p.m., excluding Thursday, I p.m.
Open all day Saturday.

G. W. SMITH &
3-34 Lisle Stre

Telephone:

Nearest Tube Stations:

CO., (RADIO) LTD.
et, London, W.C.2
Gerrard 8204/9155

Piccadilly or Leicester Square.

I KW TELEGRAPH TRANSMITTERS. Two HF 300's out-
put. Operation 3.5 mc. to 16 mc.

BC6I0 TRANSMITTERS with speech amplifier, aerial tuning
unit, etc. Brand new.

RCA TRANSMITTERS. Type FT -4336. Complete with original
speech amplifier, crystal multiplier and VFO units. Unused and re-
conditioned. Can be supplied with very large quantity of spares.

RCA TRANSMITTERS. Type ET -4332 modified by R.A.F.
for use on crystal or master oscillator. Complete with speech
amplifier.

MAGNETO 10 LINE U.C. TELEPHONE SWITCH-
BOARDS (complete).

NO. 33 TRANSMITTERS.

A.R.88D's, A.R.88LF's, A.R.77's, 527's, HRO, R.109 and others.

SCRSIO's complete with Power Pack and telescopic aerial.

All above items in excellent working condition.
WOrking demonstration upon request.

SPARES A large selection available for SCR399 (BC6I0),
ET4336, SCR6 10, EE8 Telephones, and Tele-

printers type 7B.

TX VALVES 805, 807, 813, 861, 866A, DET-16, 100TH and many
others.

Large stock of Tx condensers, crystals and other components.
Alignment and repair of communication receivers and all other
short-wave equipment undertaken.

P.C.A. RADIO
Transmitter Division :-

The Arches, Cambridge Grove.
London, W.6.
Tel.: RIV 3279.

Receiver Division :-
170 Goldhawk Road,

London, W.12.
Tel.: SHE 4946.

L. WILKINSON WHOLESALE
AND EXPORT

19, LANSDOWNE ROAD, CROYDON
Phone CRO 0839 Telegrams : " WILCO CROYDON

RELAYS-P.O. TYPE 3,000
BUILT TO YOUR SPECIFICATION -EARLY DELIVERY
QUOTATION BY RETURN -PLEASE STATE RESISTANCE
OF COIL REQUIRED AND CONTACT BUILD UP.
SIGNAL AND NOISE GENERATOR. For television frequencies
20 88 Mc/s in 4 Bands. Crystal controlled. Leaflet available on request.
Made for H.M. forces, normally operating on 115 v. or 80 v. but suitable
for conversion to 230 v. The few we have left we offer at the very
special price of £8.17;6.
TEST SET 205. Wavemeter range, 3.05 to 3.35 centimetres, built-in
oscillator with 9 valves including Klystron type CV.129, etc., in good
condition. £20.
RACKS. Standard 6ft. P.O. type for I9in. panels, steel channel sides
correct!y drilled, heavy angle base.
POTENTIOMETERS. Large stocks, low prices, list available.
SELENIUM RECTIFIERS. Prompt delivery given for most types,
send us details of your requirements.

TRANSFORMERS
COILS
CHOKES TRADE ENQUIRIES WELCOMED

LARGE OR SMALL QUANTITIES

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



JANUARY, 1954 WIRELESS WORLD 125

CONDENSERS
100 mfd. 25 v., 1/9 each.
8 mfd. 500 v., 2/6 each.
25 mfd. 25 v., 1/9 each.
50 mfd. 50 v., 2/- each.
16 x 16 mid. 450 v., 3/- each.
.02 mfd. 1,000 v., 7d. each.
WIRE WOUND VARIABLE
RESISTORS
Colvern CLR 902 1K, 1/9 each
Polar 500, 1/9 each.
Colvern 5 200 10K, 20K, 25K, 30K,

50K, 214 each.
Colvern CLR801, 10K, 25K, 20,

1/3 each.
MOULDED MICA CONDEN-
SERS
All wire ends. .0001, .0003, .0004,

.0005, .01, .001, .005, .0027,

.0008, 00005, .003, 4/6 each.
EX -GOVERNMENT VOL.
CONTROLS
500 600 Double 1500 10K 20K 25K

50K 100K ISOK 200K, 4 meg
1 meg. I meg. 2 meg., all 1/2 ea.

HALF WAVE I M A PENCIL
RECTIFIERS
K3/25 665V 5/8
K3/40 I KV 7/6
K3/45 1.140KV 812
K3/50 1.260KV 8/8
K3'60 I.5KV 9/8
K3/100 2.550KV 14/8
STANDARD S.T.C. RECTI-
FIERS
RM I I25V 60 mia 3/11 each
RM2 125V 80 mia 4/3 each
RM3 I25V 100 mia 6/- each
RM4 250V 250 mia I6/- each
ENGRAVED KNOBS

1 in. dia. for spindles, available
Cream or Brown as follows :

" Focus," " Contrast," " Bril-
liance," " Brightness," " Brilliance
On/Off," " Wavechange," " On/
Off," "Tuning,' "Volume,"
" S.M.L. Gram.," " Tone," " Vol.
On/Off," " Radio -gram.," " Bass,"
" Treble," " Record -Play." Price
1/6 each. Plain knobs to match
1/- each.
METAL RECTIFIERS
12 v. 1 amp., 1/6 ; 12 v. 3 amp.,
13/9 each ; 2 v. I amp., 31- ; 12 v.
2 amp., 10/6 ; 250 v. 45 in/a., 6/9 ;
300 v. 60 m/A., 716.
OUTPUT TRANSFORMERS
Multi ratio type, 6/6 each.
A.W.F. Power/Pentode, 4/- each.
Midget for 3S4 valves etc., 316 each.
Chassis mounting 1 mfd. 350 v

can, 6d. each.
12-4 mfd. 450 v., 21- each.
50 mfd. 12 v., 1/9 each.
.05 mfd. 500 v., 1'- each.

I mfd. 230 v. A.G. 50 to 100 cycles
with leads, 1/3 each.

Stand-off insulator 3 hole fixing
porcelain, with solder tag and
wing unit by Bulgin, 1/- each.
YAXLEY SWITCHES
I pole 8 way, 1/6 each ; 4 pole 3 way,
2/6 each ; 2 pole 2 way, 1/- each ;
4 pole 2 way, 1/9 each ; 4 pole
3 way 2 bank, 1/6 each ; 3 pole 3
bank 2 way, 1/6 each ; 4 pole 3
way spindle 4in. long slotted end,
1/6 each.
TORCHES
2 cell Torch complete with bulb

and 2 U2 type batteries, 2/- each.
Cycle Rear Lamps, complete with

bulb and battery, 1/6 each.
Single hole fixing fuse holders

Belling type, I/. each.
LOUDSPEAKER CHASSIS
Plessey 3in., Round type for
personal portables, 2 to 3 ohm, 12/9.
Elac 4in., Square type 4/02, 2 to 3
ohm, 1319. Elac 5in., Round type
5/04, 2 to 3 ohm, 12/3. Lectrona
5in., Latest type (Round), 2 to 3
ohm, 12/3. Goodmans
Lightweight, 2 to 3 ohm, 13/6.
Plessey 61in., Round type, 2 to 3
ohm, 12/6. Elac 61in , Type 6/07
with 0/P Transformer, 16/6.
Truvox 61in., Wafer only Qin.
deep, 2 to 3 ohm, 20/, Plessey
Bin., Lightweight, 2 to 3 ohm, 15/-.
Plessey 81n., Mains Energised, 1,500
ohms field, 211, Plessey 10in.,
Lightweight, 2 to 3 ohm, 19/6.
Rola 10in., Type ZIODB, 2 to 3
ohm, 26/-. Lectrona 10in., 2 to 3
ohm 16/6.

LOUDSPEAKER
CABINETS

Available for 61in. and
Sin. speaker units. Pol-
ished walnut finish. A
very attractive cabinet
at quarter of today's
prices. Price 6(in.
Type Cabinet, 1516 each
Price, 8in. Type Cabinet,
19/6 each. See under
loudspeakers for suitable
speaker units.

GOODMANS I2in.
Heavy duty loudspeaker
15 speech coil (a super
job), E4. 19.6.

SET OF VALVES. Ten VR91 (EF50) valves. Ex -Brand new units, 6i -each,
45,- set.

*SPECIAL OFFER. CO -AXIAL CABLE. Best quality Grade ' A '
Cable: Solid 1/02270 ohms, 74d. yd. Stranded 7/0076, 81d. yd. Air spaced
1/036, 1/- yd.

GRAMOPHONE MOTORS, etc. Collaro AC37 Gramophone motor
suitable for 100/120 v. 200/250 v. A.C. variable speed, complete with
10in. E.M.I. type turntable felt covered. Price, 46/- each, plus 2/- post.
Collaro AC37 as above with spindle shaft of tin. less turntable. Price, 32/6
each. Collaro AC49 Gram. or recording motors, latest type available either
clockwise or anticlockwise. Price, 28/6 each.
GOLDR1NG PICKUP HEADS. Pick-up head type No. 112 (2,000 ohms.)
complete with lead. Price, 20/- each.

SPECIAL PURPOSE VALVES 1

EF8 616 807 8/- VRI37 ... Si- VR56A 3'6
6G6G ... 6/6 5Z3 8/6 VR55 ... 7/3
9004 ... 6/3 6Y6G 8/- VT I 05 ... 41- 9003 ... 6/3
VRI36 ... 7/- 955 4/- PT15 10/- 2X2 5/6
VR66 ... 3/9 TTI I 6/6 6SA7 ... 9/- VR65 3/9
VU120A 3/6 VR 116 4/- ATP4 ... 6/9 ESS7 8/-
9002 ... 6/3 VR56 7/- VU1 I I ... 3/6 VT75A 7/6
VR53 ... 716 954 2/- 9001 ... 6/3 IA5GT ... 716
VR9I ... 6/- CV7I 1/- VU39 8/6 6ST7 8/-

TRUVOX MODEL BXII. Lightweight type I2in. Loudspeaker, 49:6
each.
HAND MICROPHONE by " REGENT," complete with screened
lead and plug. Crystal insert mickle chrome plated head. Listed at 2 gns.
Our price 21/- each.
RECEIVER I132A. Complete with all valves VR53, VR65, and VR57 etc.,
tuning meter and full scale dial. In good condition, 501- each. Carriage
and packing 7/6.
SOLDERING IRONS. 964 Solon oval bit type, 191- each, 968 Solon pencil
bit type, 21 - each.

HEADPHONES. Type CLR Low Resistance Headphones, 120 ohms,
7,6 pair. Type CHR High Resistance Headphones, 4,000 ohms, II/ -
pair. Type DHR A. Super Quality Headphones. 13/9 pair. Headbands,
Wide type, 1/9 ea. .

MAINS TRANSFORMERS. 3 -Way Mounting Type.
MTI. Primary 0-210-230.250 v, Secondary 250-0-250 v. 80 M/A. 6.3 v.
4 amps. 5 v. 2 amps., with taps at 4 v. on Filament Winding. Price 17/6 ea.
MT2. Primary 0-210-230-250. Secondary 350-0-350 v. 80 M/A. 6.3 v.
4 amps. 5 v. 2 amps. Both filament windings capped 4 v
FILAMENT TRANSFORMERS. All 220 to 240 v. Input.
2 volts 1 amp. 4'6 5 volts 2 amps. 10 -
2 volts 3 amps. 7/9 6.3 volts II amps.
4 volts 14 amps. S/- 6.3 volts I amp. Si -
4 volts 3 amps. I0/- 6.3 volts 3 amps. 9' -
BULLDOG CHARGER CLIPS Sin. long, 6d. each.
MOULDED BAKELITE CASE CONDENSERS.
.001 mfd. 4 Kv. 1/- ea. .25 mfd. 800 v. 1/3 ea.
01 mfd. 4 Kv 1,6 ea. .1 mfd. 1,000 v. 1/- ea.
SCREENED MICROPHONE CABLE, with outer P.V.C., 7/0076,
1/- yd.
.00035 MFD. 2 -GANG CONDENSER, complete with trimmers and
dust cover, 8.3 ea.
DIAL BULBS.
M.E.S. Types
6.3v .15 A. 6hd. ea
6.3 v..3 A. 8d4. ea.

M.B.C.T. Types.
6 v..3 A.
6.5 v..3 A.

Sd. ea.
Sd. ea

30 AMP. ROTARY SWITCH, 4 position, complete with knob, 4i- ea

ALPHA RADIO
SUPPLY CO.

5-6 VINCES CHAMBERS, VICTORIA SQ., LEEDS, 1

FUSES
Standard cartridge fuses. I amp.,

I amp., 11 amp., 2 amp. and 3
amp., 44d. each.

Bulgin Toggle Switch DPDT, 2/- et..
Bulgin Toggle Switch DPST, 2/3 ea
Extension Speaker Vol. Control.

1/3 each.
44 Variable Resistors suitable for

train secs etc., 5'- each.
Welwyn 50K Pre -Sec Carbon

Controls, 19 each.
Throat Microphones, 2 in a box

118 box.
G.P.O. Jack Plugs, 1/3 each.
Block Condenser 4 mfd. 500 v.

Flying Leads, 1;6 each.
T.V. Coil Formers, tin., 9d. each ;

;in., 7d. each.
Microphone Transformer, 60 to I

Ratio, IE. each.
Intervalve Transformer, I- each.
VVHANDA wire and cable stripper.

Retail price 15i- each. Our
price S'- each.

T.R.F. Switch, I.- each.
Crystal Diodes, wire ends, 1/8 each
16 x 16 mfd. 350 v. Can type.

2/9 each.
16 x 16 mfd. 450 v. Can type

3,1- each.
Bridge Rectifiers 12 v. 3 A., 13 9 ea.
Octal and British screened valve

caps, 3d. each.
Standard Iron Elements, 450 watts,

I/8 each.
Morphy Richards and H.M.V.

Elements, 3/- each.
Hydrometers, brand new in wood-

en case, 8 6 each.

MISCELLANEOUS
CONDENSERS.
8 mfd. 20 1,000 v. D.C., 13,- ea.
.001 mfd. 6 KV. D.C., 3/6 ea.
001 mfd. 12.5 KV. D.C., 6/9 ea.

ENAMELLED COPPER WIRE
ON ;--LB. REELS.
14 S.W.G., 1/4 30 S.W.G., 2 2
16 S.W.G., 114 32 S.W.G., 23
18 S.W.G., 16 34 S.W.G., 2 4
20 S.W.G., 1.7 36 S.W.G., 2 6
22 S.W.G., 118 38 S.W.G., 2 8
24 S.W.G., 1.10 40 S.W.G., 2 II
26 S.W.G., I 10 44 S.W G.. 3 3
28 S.W.G., 2-

.1.B. DRIVES, ETC.
SL8 Spin Wheel Drive 27/6

Airplane Drive I3/ -
Full Vision Drive 13/ -

Square Plane Drive 12/9

SL5 RV Drive 26/6
Send for catalogue of drives. con-
densers, etc.

WALNUT CABINET

Complete with drilled chassis, dial,
back plate, pointer, dial drive and

'drum, etc. Price 27/6, post 21-

' TERMS: Cash with order or
C.O.D. Postage and Packing
charges extra, as follows,
Orders value 10/- add 9d. ;
20/- add 1/- ; 401- add 1/6 ;

5 add 2/- unless otherwise
stated. Minimum C.O.D. fee
and postage, 2 3. Illustrated
Catalogue available send 6d.
in stamps. MAIL ORDER
ONLY.
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THE E MODEL "840"
AC, DC COMMUNICATION RECEIVER

Price £45
A Communication Receiver of the highest class. A.C. or D.C.
110/115 v. 220/230 v. R.F. stage. B.E.O. and high flux built-in
speaker. 7 valves. Tuning by flywheel -loaded mechanism.
Auxiliary band spread scale. Comprehensive instructions and
12 months guarantee.
Price E45 (exempt from Purchase Tax). Or on our convenient
H.P. terms. EIS deposit and 18 monthly payments of E2.
Deliveries in rotation.
All models available on our convenient terms Comprehensive
stocks of Eddystone components.

THE EDDYSTONE SPECIALISTS

H.P. RADIO SERVICES LTD.
55 COUNTY ROAD, LIVERPOOL, 4
Telephone : AINTREE 1445 ESTAB. 1935

HAVE YOU A TYPE 18-19-21 OR 22 TRANS./RECEIVER-
if so buy these brand new and boxed ARPI2 Valves at 4 for El-
while they last.
NEW TYPE 6H OR 182A OSCILLOSCOPE UNITS. Con-
taining VCR97-with mu metal screen and rubber mask. EF5Os
or VR65s,3 EB34s. Dozens of H.V. condensers, resistors and pots.
Now is the time to buy these units before they are gone. Price
E3/10).., including " VV./W." T.V. Scope Circuit.
LABORATORY TEST EQUIPMENT. For aligning and
checking Trans./Receivers covering 150 to 234 Mc/s. comprising :
Type BC906. Freqeuncy Dip Grid Meter. 145-235 Mc/s.
Type 1-196-B. Signal Generator. 150-234 Mc/s.
Type BC1066-R. Radio Receiver. 150-234 Mc/s. Price E12 the
set. Carriage extra.
VALVES. I S4, 86 ; 6AG5, 10/6 ; I I7Z6, 12/6 ; 6SH7, 5/6;
EF50, 6/6 ; 955, 954, 6/- ; SG215, 6/6 ; Pen 220A, 6/6 ; TT I 1, 8/6 ;
42, 10/6 ; 9001, 9002, 9003, 7/6 ; 954-955, 6/6.
MAINS TRANSFORMERS. Input 200/240 v. Output 350-0-350
or 250-0-250 volt 80 mA. and 4 and 6.3 v. 4 a. and 4 and 5 v. 2 a.
Price 21/6. Input 200/240 v. Output tapped 3, 4, 5, 6, 8, 9, 10, 12,
15, 18, 20, 24. 30 volts, 2 amps., 21/6. All with one year's guarantee.
D.P.D.T. RELAYS. Operate at 200/300 volts D.C., 8/6. We
can supply any type of voltage and contacts at varying prices.
NEW SELENIUM RECTIFIERS. F.W. 12/6 volt 3 amp., 14/6 ;
4 amp., 22/6 ; 6 amp., 30/. ; I amp., 8/6 ; 12 v. 100 mA., 3/. ;
H.W., 250 v. 100 mA., 9/- ; 80 mA., 6/6 ; 250 v. 275 mA.,I7/6.
GERMANIUM CRYSTAL DIODES, 3/9.
VCR97 CRTs. New and crated. Picture tested, 45/6. Bases, 3/6.
NEW P.M. SPEAKERS. By leading manufacturers. 5in., 15/-;
6in., 16/6; 8in., 20/-; 10in., 26/6.
M/C MICROPHONES with matched Trans., 15/6.
FLS FILTER UNITS, 8/6. Same as FL8 but less switch. FL8, 12/6.
TYPE FT243 FREQUENCY CRYSTALS, 5.8 to 8.6 Mc/s.
In 25 Kc. steps, 81-. Lists supplied.
6 VOLT VIBRATOR PACK. Output 250 v. 60 mA. Complete
in steel case, 22/6.
TRII96 TRANSMITTER SECTION. New and complete but
less valves. 4.6-6.8 Mc/s. Easily converted, 15/, With valves E2.
L.R. ARMY HEADPHONES, 8/6.
TIME DELAY RELAYS. We specialise in units giving varying
time constants. Please send us your requirements or
problems.
FISHING ROD AERIALS. Set 3-12ft., 7/6 ; screw type. 9/6.
RUBBER MOUNTING BASES 3/6.

Al. Carriage paL in the U.K. from Dept. W.W.,

The RADIO & ELECTRICAL MART
253B PORTOBELLO ROAD, LONDON, W.II

Phone: PARK 6026

SOUND ENGINEERS TO LEEVERS- RICH

LeeRaser
THE ORIGINAL
ULTRA RAPID
TAPE DEMAGNETIZER

MODEL B
as illustrated £9.10.0

MODEL C
for large profes-
sional spools £15.0.0

THF FILM INDUSTRY

41111/Allaw- *opvita.

Trade
Enquiries

Invited.

LEEVERS-RICH EQUIPMENT LTD.,
37, WARDOUR STREET, LONDON, W.I. GER 4502

- "Just released by the Ministry " -

ALL DRY H.T./L.T. BATTERIES
72 v. H.T. L Ls v. L.T. Layer type size 6" 5" 2"

6o v. H.T. 1.5 v. L.T., ideal for deaf aids, personnel
sets, models etc., size 4"X 3f"x

OUR SPECIAL PRICE 4/6 Each, plus post and
packing I /3d. or two for 8'-, plus post and packing I/6d.

ALL TESTED & GUARANTEED FULL VOLTAGE
BEFORE DESPATCH.

WALTON'S WIRELESS STORES,
48, Stafford Street, Wolverhampton.

Also Suppliers of

RELAYS
UNISELECTORS

P.O. EQUIPMENT
PLUGS & SOCKETS

THE

KEYSWITCH CO.
SPECIAL ITEMS - EX -STOCK
Switchboards UDC IC line Mk. II

Motor-Uniselectors 16 Bank 50 Way.
SEND ALL YOUR ENQUIRIES TO

191 KENSAL ROAD, LONDON, W.I 0
LAD. 0666

,2JIII111111111111111111111111111111111111111111111111111111111111111111111111111IIIII11111111111!;i11111:,

THE WORLD'S GREATEST BOOKSHOP

. FOR BOOK S 4
=All the Books available on day of publication.

Secondhand and rare Books on every subject. =
Stock of over three millions volumes.
Subscriptions taken for magazines.

Foyles have depts. for Gramophone Records,
HandicraftHandicraft Materials, Stationery, Music.

119.125 CHARING CROSS ROAD, LONDON, W.C.2
Gerrard y660 (16 lines) * Open 9-6 (Thurs. 9-7)

Nearest Station: Tottenham Court Road

==

=
=7=
=
g-

:5111111111111111111111111i111111111111111111111111111111111111111111111111111111111111111111111111111IR
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RADIO

OUR MOTTO IS -

"GOODS OF QUALITY
SERVED WITH CIVILITY"

TOHt' avg")LI MITED
TELEVISION

42  TOTTENHAM COURT ROAD,
LONDON  W.1.
Telephones: LANG HAM 1 1 5 1 2

TERMS OF BUSINESS : Cash with
.,rder (or C.O.D. Post Item only):
all orders for small items totalling
over 02 post free unless otherwise
stated.

MAINS TRANSFORMERS
Type LP1. 250-0-250. 60 ,nA. i. c.:1 amp., 5 v.

2 amp. Fully shrouded 22/9LP4. 275-0-275 v. at 80 mA., 014/6 3 v. at
4 amps., 0f4/5 v. at 2 amps. 22/6
350-0-860, 80 mA. 6.3 v. 5 amp., 5 v
3 amp. Half shrouded 28/.
Fully shrouded as above 29/6
350-0-350 120 mA. 6.3 v. 5 amp., 5 v
3 amp. Fully shrouded 37/6
425-0-425 150 mA. 3 v. 4 amp. C/T
5 v. 8 amp. Fully shrouded 52/6

LP10. 430-0-430 200 mA. 6.3 v. 4 amp., 6.3 v
4 amp., 5 v. 3 amp. F/S. 55/-

LP11. 350-0-350 150 mA. 6.3 v. 5 amp.. 5 v
3 amp. Fully shrouded 44/6

812. 350-0-350 150 mA. 6 v. 3 amp., 4 v
3 amp., 30 v. 0.5 amp., incorporates
voltage adjustment panel tapped
'200/210 v., 220/280 v., 240/250 v.
Semi -shrouded drop through type 21/-
250-0-250 80 mit., 6.3 v. 4 amp.. 5 v
2 amp. Universal upright mounting 23/6

B14. 350-0-350 80 mA., 6.3 v. 4 amp., 5 v
2 amp. Universal upright mounting 23/6

B15. General Purpose Step-down Trans-
former. Tapped 8 v., 4 v., 5 v., 6 v.,
8v., 9 v..7.0 v., 12 v., 15 v., 18 v., 20 v
24 v., 30 v. Total output 30 v. at
2 amps. 22/ -

AUTO TRANSFORMER
Tapped 10 v., 120 v.. 200 v., 230 v.. 250 v. 100 w., 22/-.

Ali the above are plus 1/6 post & pkg.

MICROPHONE TRANSFORMER
Ratio 100:1, Mu metal. H. innumerable uses, 1/11
phis 6d. post parking.

FILAMENT TRANSFORMERS
6.3 v. 1} amp.. 5/11 ; 6.3 v. 3 amp-, 8/11. ; 6.3 v. (with
4 v. and 2 v. tappings) It amp.. 7/6. All Plus 1/- P.P.

RECTIFIERS (METAL) -BRAND NEW!
300 v. 75 mA., may be used in series or voltage doubling
to give any required voltage, 7/11 Pius 6d Part Pkg.

RESISTORS (CARBON)
and watt. 36. each.
1 watt, 5d. each.

All preferred values from 10 ohms to 10 mega.

CONDENSERS
Silver Mira; Moulded Mica; Wax Tubular Paper

Block Types.
Huge Flocks carried -phase state your requirements.

TAPE RECORDERS AND TAPE DECKS
GRUNDIG, 2 speed £84 0 0
WEARITE 2A TAPE DECK £35 0 0
TROVOX TAPE DECK £23 2 0
LANE TAPE DECK Mk.4 £17 10 0

RECORDING TAPE
ORIINDIG, L.G.S., 1,200ft., £2.
SCOTCH BOY, 1,200ft.. 351- 600ft., 21/,

EXCEPTIONAL OFFER(
1.5 AMP. HOT WIRE METER

31in. dia. Suitable for use with Battery 3/6
Charger. pt. 1/- Pen-. carr.. ice.

The FAMOUS COLLARO AC3/5I4
GRAMOPHONE UNIT

A 3 -speed Single Record Player, complete with LATEST
ORTHO-DYNAMIC MAGNETIC PLUG-IN PICK-UP
HEAD and matching transformer. The Unit Is designed
for playing L.P. and Standard Recordings. Either per-
manent Stylus can be brought Into use by eimply pressing
a switch. A LI1dITED QUANTITY OF THESE ARE
AVAILABLE AT THE RIDICULOUSLY Stgq scs

LOW PRICE OF an fl
THIS IS £s BELOW Plus 7/6 packing

LIST PRICE corr., insurance.

THE NEW COLLARO STUDIO PICK-UP
7418

LARGE STOCKS OF B.V.A. VALVES
and Ex -Govt. Special purpose valves.

Your enquiries invited.

* SPECIAL OFFER *
TANNOY HEAVY DUTY
SPEAKER UNITS -BRAND NEW -
These units consist of a solid wooden cabinet (cream finish)
111ln. long: high ; 451n. deep. Fitted with heavy
duty 8in. speaker, 3 ohms impedance. Will
handle 6 watts. Normal price £5.
Plus 6/ -packing, carriage and insurance.

QUALITY GOODS . MONEY
6

ELECTROLYTIC CONDENSERS -NEW!
8 mfd., 150 v. .... 1/6
8 mid., 450 v. ....
8-8 mid., 450 v. .. 3/6
8.1.6 mfd., 450 v. . 3/11
16 mid., 450 v. .... 3/6
32 mfd., 600 v..... 4/11
50 mid., 12 v. 1/6

25 mfd., 50 v. .. . 1/6
20-20 mfd., 275 v... 2/3
25 mid., 25 v. .... 1 /6
50 mfd., 50 v. .... 2/-
8-16 mid., 350 v. 3111
4 mid., 450 v. 1/6
32-32 mid., 350 v... 3/11

THE FAMOUS 4 -VALVE

"SOBELL"
SUPERHET TABLE RECEIVER

Id EDDIE/LONG WAVES

Valve line up : 12.17,25L6, 1407.
3584. This very sensitive
receiver, incorporates a carrying
handle making It entirely
transportable. Housed in an
attractive plastic cabinet of
modern design, It can be used
on either A.C. or D.0 200/ Plus 3/6 pkg.
250v. mains. carr., ins.
CHOICE OF THREE COLOURS WALNUT BROWN,
GREEN, CREAM.

GUARANTEED FOR TWELVE MONTHS

£8.5 .0

LOUDSPEAKERS (2-3 ohms imped.)
ELAC. 21in. dia. 15/-
PLESSEY, 3in. dia. 9/11
ELAC, StIn. dia... 15/-
000D51.5215, Sin.

dia 12/8
PLESSEY. 6in. dia. 12/6

All the above plus 1,6 pkg., carr.,

TRUVOX (MERCO),
6tin. dia. 12/6

ELAC, 611a dia 16/6
PLESSEY, 611n. dia. 12/6
ELAC, 8in. dia. 17/6
PLESSEY, 8in. dia. 13/6

000DMAN/1 8in., H.F. 15 ohms 5 w. peak A.C
Axiom 101 £6 12

GOODMAN Bin. H.F. 15 ohms 6 w. peak A.C
Axiom 102 £9 18

R.A. 10in. with transformer, 2.3 ohms £1 8
N.A. 10In., 2-3 ohms £1 3
LECTRONA 10in., 2-3 ohms 17
ELAC loin., 2-3 ohms £1 2

TRUVOX 12in., 2-3 ohms. SPECIAL OFFER, 47/6.

0

2
6
6
8
6

THE LATEST RANGE OF W.B. H.F. SPEAKERS
Incorporating the NEW Composite Cone

W.E. 61n. H.F., 10,000 lines, 3 ohms £2 10 6
W.B. 81n. H.F., 10,000 lines, 3 ohms £3 0 6
W.B. gin. H.F., 12,000 lines. 3 ohms £3 7 0
W.B. 10in. H.F., 12,000 lire s, 3 ohms 53 13 6

(Also available 15 ohms imped )

WHARFEDALE BRONZE 10in. Flux
Density, 10,000 lines 6 w. 55 ohms

WHARFEDALE GOLDEN 10in. Flux
Deraity 13,000 lines, 8 w. 15 ohms

WHARFEDALE GOLDEN/CSB 101.n. Flux
Density 13,000 lines, 5 w. 15 ohms

WHARFEDALE SUPER 8/cs/AL film Cloth
Suspension, Flux Density 13,000 lines 40 w
10 ohms

WHARFEDALE SUPER 5/88/AL 51n. Cloth
Suspension, Flux Density 13,000 lines,
10 ohms

WHARFEDALE W12/CS 121n. Cloth Suspen-
sion, Flux Density 13,000 lines, 10 w
15 ohms

WHARFEDALE W12 121n. Flux Density
13,00011nea, 15 w. 15 ohms

GOODDIANS 12in. Axiom 150 twin cone H.F ,
15 ohms, 15 w. peak A.0 £10

GOODMAN/3 121n. Audiom 60 H.F. 15 ohms
18 w. Peak A.C. 28 12

All the above plus 2/6 pkg.. rare., 474.

£4 12

27 13

28 6

8

3

7

£6 13 3

9.6 13 3

£9 15 0

£9 5 0

5 6

6

MAINS NOISE SUPPRESSOR KIT
Consisting of 2 specially designed chokes and
3 condensers. Extremely effective, cuts
out all mains noise. Can be assembled in WHATEVER ..4PHT

Complete with circuit diagram, 4111.
youR REQUIRE.0 otciexisting receiver or separately as desired.'

plus 1/- P.C. CONSULT BARTON'S ' ' -- . // ./'

-.ES 0
4: g4.3N. V) FRI* 9m6Pm *

sAT --.1 /3

e,.,,/ "--':- -
@MAI ',..1141WiLL.9 ' *

BUILD YOUR OWN RADIO!
We can supply all the
parts (Including valves
bin. moving coil speaker,
cabinet, chassis and
everything down to the
last nut and bolt) to
enable YOU to build a
professional looking radio
at a total cost of 85/15f -
plus 2/6 pkg., carr.
This Is a 3 -valve plus

metal rectifier T.R.F. Receiver with a valve line-up as
follows -6X7 (11.F.), 617 (Det.) and 6V6 (Output). The
dial is Illuminated and when assembled the receiver presents
a very attractive appearance. Coverage is for the medium
and long wavebands. Oper-
ates on 200/250 volt A.C.
mains. The chassis is
punched and drilled ready
to mount the components.
There is a choice of any
of three attractive cabinets
12in. long, 51n. wide by
Sin. high as follows
Either Ivory or Brown
Bakelite. Wooden, finished in walnut. Complete and easy
to follow point to point, and circuit wiring diagrams sup -
Plied. AU Components G eed One Year.

NOTE : We would respectfully suggest to these interested
in building this receiver that they send for OUR Instruction
Booklet. Intending constructors can then judge fo.
THEMSELVES hose comprehensive this Booklet is.

Instruction Booklet and Priced Parts List available el 11..
This money will be refunded if Ike Booklet is returned en.
NEW within 7 days.

To those who want the above Receiver ready
built we can supply it at £6/19/6. Plus 3/6

pkg. carr ins.
CONSTRUCTOR'S PARCEL

We can supply the basic parts to help you construct the
radio illustrated above. Most radio enthusiada have
stocks of small components such as condensers, resistors
valves, etc., around their workroom. For those people
we supply a special constructor's parcel of the main
components to enable them to build a set to their own
circuit. This parcel consists of Cabinet (Bakelite) in Ivory
or Brown. Or wooden (as above) 17/6. Pine P. & c. 2/6.
Punched chaesia, 3 valves T.R.F., 3/9. Dial front plate,
2/6. Dial N. and L. with station names 1/8. Drum 1/6 -
Driving head, 118. Double pointer, 4d. Spring, 81.
Chassis fixing bracket, 94. pr. T.R.F. coils, 190-550, and
800-2000 metres, 5/6 pr. The above Items may be pur-
chased separately or as a complete parcel at 31/, plus
p. & c. 2/6.

ELIMINATOR AND 2V. TRICKLE
CHARGER UNIT -BRAND NEW MANU-

FACTURERS' STOCK
For use on A.C. mains 200/250 v. Smoothed output,
of 12 or 18 mA. at 150 v. Voltage panel is tapped at
60 60, 75, 80, 90 and 150 volts. Housed in strong
metal case, meas. gin. long; 881n. wide: 35in. deep.
Normal price£21151-.
Complete with instructions and in minute, 11 /6
farces orig. carton. plus 2/6 post., corr.. One.

BATTERY CHARGER KIT
Incorporates metal rectifier. Transformer is suitable
for A.C. mains 200/260 volts. Charges either 12, 6 or 2 volt
accumulator at 1 amp. Complete with circuit diagram.
Price 22/6. plus 1/6 poet sod packing.
"SOLON" INSTRUMENT SOLDER IRON

200/250 v., 25 w., 19/8.

MICROPHONES
ACOS Mic. 22 (Crystal) £4 4 0

Mic. 16 (Crystal) 212 12 0
LUSTRAPHONE

M/C., with T/F. C51 ... £5 15 6
Heavy Table Base for
above

RESLO (M/C Low Imped.)
Ribbon High Fidelity £7 5 0
Mumetal Transformer £1 15 0

JUST ARRIVED! THE NEW ACOS 35-I.
Crystal Mike, Output level--55db. Ref. 1 v./dyne/cm,
plus 6d. pest/pkg. 25/-.

£1 1 0

REGENT HAND MICROPHONE
A high impedance crystal microphone complete with screen
teal and Jack -plug (Normal list price £2/2/-). 22/6

plus 1/6 post/packing.

BACK GUARANTEE - PROMPT DESPATCH

* * *
J7//7," A;

F BUSINESS

*
*
*
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H.R.O. SENIOR RECEIVERS. With A.C. P.P., 5 coils, L37/10/-.
D.S.T. 100 RECEIVERS, as new. Coverage is 7 bands from
30 Mc's. to 50 KO., L30 each.
HAMMERLUND BC779B. Mint condition, rack mtg., L421I0/..
HALLICRAFTERS SX28, 527, S41, 538, etc. All in perfect
condition.
AR88LF, AR88D, CR100, from stock. R1155 RECEIVERS, new.
A.C./D.C. MOTORS, suitable for sewing machines. 47 6 each.
A.C./D.C. 12 v.-15 v. MOTORS, long spindle for models, I5;' -each.
20 WATT P.A. RACK MOUNTING AMPLIFIERS, complete
with power pack, 200/250 v. A.C., less valves, £6/10'.. Valves -
2 type PX25, I MH4 and I MU14, E2/15/- per set.
NEW M/C MICROPHONES, hand type, with 12 yds. heavy
duty screened cable, E3 15 - each.
B.C.221 FREQUENCY METER, from stock Many items of
American equipment available.
TEST EQUIPMENT. We hold a comprehensive stock. Multi -
range meters at 1,000 and 20,000 o.p,v., valve testers, signal genes.
4,0000 EARPHONES, 11/6 pr.
10,0000 POTENTIOMETERS, large size, by Colvern, enclosed,
8 6 each. 100k, 15w, 916 each.
C.R.I00 RECEIVERS, perfect order, E27:10/-.
MAINS TRANSFORMERS. Special offer, not ex-W.D..
200/250 v. input tapped. Output 250-0-250 v. at 100 mA., 5 v. 3 a..
6,3 v. 4 a., 2116 each.
350-0-350 v. Ellison at 120 mA., 6.3 v. 5 a., C.T. 5 v. 3 a., 37 6. All
types in stock.
EVERSHED BRIDGE MEGGERS, 250 v. Special price, E17/10 -
each.
COSSOR DOUBLE BEAM OSCILLOSCOPE, perfect, E33.
G.E.C. 7 WATT V.H.F. MOBILE TX/RX. Complete with
12 v. rotary p. pack, 80.9, 81.1 and 81.3 Mc/s, special offer, E30.
EDDYSTONE 640 RECEIVER. Perfect, at E22.
6 VOLT (3 at 2 v.) BOXED ACCUMULATORS, 24/-.
.11:F350 v. METAL CASED TUBULARS, U.S.A., at 4/6 doz.
(minimum 2 doz.).
H.R.O. COILS. .46-.96 Mc's.. etc., at E2 5 - per coil.
LARGE STOCKS OF MOTORS. A.C. D.C. and A.C., 1/16,

I 12, 1, h.p
EDDYSTONE "750," as new, E45/10/-.
Your post enquiries welcomed. S.A.E. for reply, please. Orders,
C.W 0. or Pro -forma Invoice, no C.O.D. Prices quoted do not

include carriage and packing
All types of equipment purchased Top prices paid.

SERVICE RADIO SPARES
4, LISLE STREET, LONDON, W.C.2

Telephone: GERrar ' 1734.

RELAYS
AND

KEY SWITCHES
LARGEST EX -GOVT. STOCK

IN GT. BRITAIN
Types 600-3000 Relays-Siemens High Speed

Also A.C. 400 volts 50 cycles
Uniselector Switches, Telephone Switch -Boards, Telephone Component:

Plugs, lacks, Handsets-Government Contractors.

JACK DAVIS (RELAYS) LTD. (Dept. W.,

36 PERCY STREET, LONDON, W.I
Phones: MUSeum 7960, LANgham 4821

-CABINETS-RADIO CHASSIS
OUTSTANDING BARGAINS

Console Tape -Recorder ; Radiogram ; Radio and Television.
Also many varied Table Model Cabinets. In polished walnut.

 12ii. and 16in. CONSOLE TELEVISION CABINETS, from 37/5/..
 STANDARD COMBINATION CABINETS from £7 15/-,

 RADIOGRAM CABINETS from 26,10 -. RADIO CABINETS from 22'S.
Changers * Loudspeakers * Magnetic Recording Equipment.

* Resistors * Condensers * Coilpacks and Tuning Coils,
Send Now for our monthly bulletin. Many Bargain Lines.

DE -LUXE RADIOGRAM. CHASSIS
R.I. A 5 -valve :, W,B Superhet Chassis A.C. 200(230 v. Standard L.M.S. W/B
Coverage with Gram position, 5 latest type " Mallard " Miniature Valves V12 : ECH41,
EF41, EBC41, EL41 and EZ40. Large Edge Lit Scale, with printed English and

continental Station names, 4 controls; Vol. On/Off. ; Tone,
Tuning; Wavechange A Oramswitch. Chassis size 3f in. x Sin. x
1,iin .. Seale 10in. -,, Ills. Price £10/51-, duo 61- earn- and Ms.

TRADE ONLY SUPPLIED

V.E.S. WHOLESALE SERVICES LTD.
11 GUNNERSBURY LANE, ACTON, W.3. Telephone: ACOrn 5027

Hallicrafter BC
BC.614E, Aerial
Units, Tubes and
Large stocks of
Transmitters.

Still Available-

R. C. A. TRANSMITTERS

ET. 4336 and ET. 4332.

Complete with Speech Amplifiers
MI 11220. Wilcox Gay V.F.O.
and Crystal Multiplier and all
tubes.

Normal frequency coverage of
the ET.4336 is 2-20 Mc's. A
special modified version covering
900 Kc,s-2,000 Kc,s is available,

.610 complete with Speech Amplifier,
Tuning Unit BC.939A, all Tuning
Coils.
spares available for RCA, BC.610

Army 12 Transmitter 25 watts. Frequency coverage
1.2-17.5 Mc's. Phone or C.W. built in Modulator
complete with all Tubes.
Receivers available. RCA AR88 LF and AR88 D,
Hallicrafter SX.28, National H.R.O.

McELROY-ADAMS MFG. GROUP LTD.
(Sole concessionaires U .K . for Hallicratter Communication Equipment

46, GREYHOUND ROAD, LONDON, W.6
Cables Hallicraft, London Phone : Fulham 113819

PRATTS RADIO
1070 Harrow Road, London, N.W.10
hlr. Scrub; Lane Tel.: LADbroke 1734
-. AMPLIFIERS

College general-purpose units. MODEL
AC10E, 4 valve, watts. Neg. feedback
£101716. MODEL AC18E, 6 valve. I
18f watt P/P output,. Feedback over

3 stages, 215/15/, MODEL AC22E,
32 watts P/P output. Feedback over
3 stages. 218/18/, MODEL 010E,
for DC/A.C. mains. 6 valve P/P output.
Feedback over 3 stages, 212/19/6.
All are COMPLETE WITH CASES and
chrome handles. They have a SEPARATEMODEL AC1OE 210/7/13. microphone stage, SEPARATE mike

mei gram, inputs allowing MIXING of speech and music. Input voltages, average .003
mike and .3 gram. Outputs match 3, 8 or 15 ohm speakers. MODEL Q9C, 6 -valve unit
with Bass and Treble controls. P/P output of 9 watts. This amplifier incorporates an
18 section 0/Tra.nsfr., variable feedback from zero to 25 db. Output imped, 3.6 to 230.
Complete chassis, £1311916. MODEL Q4C, 4 valve 4 watt wait Bass and Treble controls.
Variable feedback. 0/Imp. 3 to 15 ohm. Chassis complete, 813/15/.. Complete range
of accessories available. Send stamp for lists. All amplifiers are ready for use.

TRADE ONLY
WE hold large and comprehensive stocks of all
types Radio Components. Your enquiries are
invited for condensers, resistors, volume con-
trols, fuses, valve -holders, headphones, etc., etc.,
also new surplus valves.

Ring MUS. 5929-0095, for immediate attention.

R. C. SERVICES (RADIO)
117, CHARLOTTE STREET - LONDON - W.1.
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5 Harrow Road, Paddington, W.2
PADdington 1008'9 and 0401

OPEN MONDAY to SAT. 9-6. THURS. I o'clock.

RADIO -GRAM CHASSIS
3 Wave -band Superhet. Med , long and short.
5 Latest Type MULLARD Valves.
4 Position Switching Gram., riled., long and
short.
Provision for A.C. Mains
Extension Speaker. 110/250 volts.
Chassis I lin. x Tin. x 21 in. Scale Bin. Square.
Or Chassis 13fin. x 6fin. x 21 in. Dial 10in. x
5+in. PRICE £1015!-.
BRAND NEW AND GUARANTEED CARR.
PACKING AND INS. 10 -

CRYSTAL MICROPHONE INSERTS

%®

P8' 8'66 0 A*/
OST FREE ' POST FREE

',/

.7., -,-

Ideal for tape recording and amplifiers. No
matching transformer required.

PYE 45 M/CS. STRIP, TYPE 3583 UNITS
Oise 15in. x 8in. x 2in. Complete with 45 Me/s. Pye
Strip, 12 valves, 10 EF50, EB34 and EA50, volume
controls and hosts of Resistors and Condensers.
Sound and vision can be incorporated on this chassis
with minimum space. New condition. Modification
data supplied. Price £5. Carriage paid.

INDICATOR UNIT TYPE 182A
Unit contains VCR517 Cathode Ray 6in. tube, com-
plete with Mu -metal screen, 3 EF50, 4 SP61 and
1 5U4C4 valves, 9 wire -wound volume controls and
quantity of resistors and condensers. Suitable either
for basis of television (full picture guaranteed) or
Oscilloscope. Offered BRAND NEW (less relay) in
original packing case at 67/8. Plus 7/6 earr.

VOLTMETERS
15 v. (50 c.)A.C. M.I. 2105. flush panel mounting 10/-
20 v. M.G. 2in. square panel mounting 7/6
150 v. M.C. 2/in. flush panel mounting 10/-
3,000 v. M.C. 25in. flush panel mounting 21/-
4,000 v. M.C. 25in. flush panel mounting 211-
3,500 v. M.C. 31in. Prciection 21/-

MILLIAMMETERS
SOO Microamp M.C. 2in. round panel mounting mi-
1 ma. M.C. 2in. square pane I mounting 1216
I mA. M.C. Skin. flush panel mounting 22/6
5 mA.M.C.2in. square panel mounting 7/6
10 mA. M.C. Skin. flush panel mounting 10/-
30 mA. M.C. Sin. round panel mounting 7/6
30 nsA. M.C. 21in. flush panel mounting 10/-
50 mA. M.C. 2in. square panel mounting 7/6
200 mA. M.C. Skin. flush panel mounting 10/-
300 mA. M.C. 25in. flush panel mounting 10/-
500 mA. M.C. 25in. flush panel mounting 12/6

AMP -M ETERS
1 amp. T.C. 21. Projection 6/-
3 amp. T.C. 2in. square panel mounting 6/-
6 amp. T.C. 211n. flush mounting 7/6
20 amp. 51.1.2f in. round 10/-
15 amp. M.I. (50 c.) Projection 35/-
30 amp. MX. 21n. square panel mounting 7/6
300 volts 50 cy. AA% Sin. dial projection type 50/-
X.0..- Moving Coil. M.1. = Moving Iron.
T.C. - Thermo -Coupled.
All Meters are Brand New and in original cartons.

SEND

STAMPS

FOR

NEW
1953

28 -PAGE

CATA-

LOGUE

TRUVOX TAPE DECK
MARK III

Incorporating high impedance
mu -metal twin -track heads.
Two -speed capstan, for tape
speeds of 7+ and 3+ inches per
second. Three heavy-duty
motors allowing for fast
forward and rewind facilities
without tape handling. All
controls operated by elec-
trically and mechanically inter-
locked push buttons.

Price £232 carriage iree

* TAPE -DECK AMPLIFIER AND POWER UNIT
This unit is specially designed for the " Truvox " unit and we* believe
this quality amplifier lifts tape recording from the novelty, into the quality
class.

AMPLIFIER SPECIFICATION :
* 2-6BR7, 2-V6GT, 1-615, I -6USG * Variable selective negative feed back
circuits * Variable tone control * Magic eye level indicator * Four watts
undistorted output * Amplifier complete with valves, E13:5.-.

Chassis size 10in. x 6in. x 2; -in.
POWER UNIT (AC200/250 volts)
Chassis size 9in. x Sin. x 2+in., complete with 5Z4 £4 15 0
Amplifier and Power Unit complete E16 16 0
COMPLETE KIT OF PARTS for Amplifier and Power Unit £13 10 0

CALL FOR DEMONSTRATION OR SEND FOR FULL DETAILS

6 WATT AMPLIFIER (UNDISTORTED)
Manufactured by Parmeko and Sound Sales for Admiralty 4 valves, PX25,
2 -AC HL, MU14. Output Matching and 312 and 151/, 100,250 v. A.C.

COMPLETE IN STEEL GREY AMPLIFIER CASE.
£12 10 -

CALL FOR DEMONSTRATION

R.F. UNITS
Type 24

20-30 Mc's.
Switched Tuning.
With 3-SP6I 's

1 5/- EACH

BRAND NEW.

Type 25
40 -SO MOOS.

Switched Tuning.
With 3-5P61.

19'6 EACH

BRAND NEW

T.V. PRE -AMPLIFIER FOR LONDON AND
BIRMINGHAM. Complete with 6AM6. Ready to
plug in to your set, 27/6. P.P. 2/6.

BOWTHORPE CONTINUITY METER
Dual scale 0.500 ohms and 100-200,000 ohms moving
coil operated from 4¢-voltintemal battery. Size gin. x
3in. x 41n. Original price 68/8/-. Our price, brand
new, ow..

RECEIVER 81365. As specified for "Inexpensive
Television." Complete with 8 valves VR65 and 1
511.10, V U120, VR92. Only 29/6, carriage 5/-. Or
brand new In original packing eases 55/- carriage 5/-.

No. 38 " WALKIE TALKIE " TRANS -
RECEIVER, compl..te with Throat Mike, phones,
Junction Boa and Aerial Rods in mantas bag. Freq.
range 7.4 to 9 Mc/s. Range approx. 5 miles. All
units are as new and tested before despatch, £41101-.

COLLARO AUTO -CHANGER
RC3 52I 3 -Speed cc rn piece with Auto -

Dynamic Stylus Head. £9 19:6 Carr. Paid.

CATHODE RAY TUBES
VCR97. Guaranteed full T/V picture

(care.
VCR167. Guaranteed full T/V picture

(with mu -metal screen)
31313, with shield suitable for T/V or

'scope tcarr. 1/61
MU -METAL SCREENS for VCR97 or

517. P.P 1/6
8in. ENLARGER for VCR97 or 517

P.P. 1,6

£2 0 0

£2 0 0

£1 5 0

10 0

17 6

PHOTO CELLS CMG25. Brand new, 25/-.

R.F. UNITS
Type 26

50-65 Mcis.
Variable Tuning.

2-VR136.1-A/R137

45/.. EACH

BRAND NEW.

Type 27
65-85 Mc/s

Variable Tuning
2-VR136. I-VR137

45/- EACH

BRAND NEW.

RECORDING TAPE
(Well-known Manufacturer.)

600ft. Reels
1,200ft. Reels

126

21 -

BUY NOW -UNREPEATABLE
BARGAIN.

VCR139A. Tube. Bland new' in original
cartons 35!-, ace. ti.,

INDICATOR UNIT TYPE SLCS
'rhis unit is ideal for conversion for a 'Scope Unit or
basis for Midget Television. It contains C/R Tube
type ACR10 (VCR193A) complete with holder and
cradle, also earthing clip. 1.V R66, 2-VR65, 24 mud.
:i51) v. wkg. condenser, potentloneters and a varied
assortment of resistors and condensers. These Units
are in new condition and packed in wooden transit
cases. The CIR Tube will be tested before despatch.
Dimensions: Sibs. x 61in. x 45/-.

The COLLARO Mock.1 A.C. 514 Record
Player E3'19,6 (Plus 5/- carr and ins.).
RIM DRIVE 78 r.p.m. complete with the COLLARO
Plug-in type MAGNETIC HEAD and 10in. TURN-
TABLE. These are COMPLETE BRAND NEW
UNITS for A.C. Mains 200-250 Volts.

VCR5I7C BLUE & WHITE 6iin. TUBE
This tube replaces the VCR97 and VCR517 without
alteration and gives a full blue and white picture.
Brand new in original cartons 351-. care. free.

Three Months Guarantee.

WANTED
723 A/B and CV129 Klystron Valves. 9002, RL18,
NR88. Any quantity.

PLEASE ADD POSTAGE. ARTICLES UP TO 101-, II- £1, I/6. 12, 2/-.
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OUTSTANDING OFFERS
 TRANSMITTERS

RCA ET -4336, Hallicrafters BC -610, GO -9, all with accessories.
 RECEIVERS

AR -77, AR -88, BC -348
 TRANSMITTER -RECEIVERS

W/S Nos. I I, 17, 18, 38, 58, 68. SCR -522, SCR -610.
 RADAR EQUIPMENT

APS-3, APS-6, BM -1, BN- I, VF, AN/APA, Mk. 26 and AN/APN
Series of Radio and Radar Equipments.

 TEST EQUIPMENT
TS-10A/APN, TS-36/AP, TS-51/APG-4, TS-56A/AP, TS -127/U,
1E-46, Type 205A, Type LR-I, BC -221, AN/UPM, SE -2, 79-B,
W 1117, etc.

 MOTORS
Accelerating, Aircraft, Generators, Dynamotors, Inverters,
Rotary Converters, wide range of U.S. production.

 SPARES
(Radio and Radar U.S.A.) Full range of spares for most
U.S.A. Aircraft, Naval and Ground Radio and Radar Units.
(SCR -187, 188, 193/269, 274-N, 287, 399, 508-10, 17, 536,566,
593, 608-10 (very large quantities) 694, 695, MRN-3,
TRA-1-ABK, BM, BN, SM, SO, SQ, SK, APS-2, 3, 4, 6, 15

etc.), Klyitrons 2K33.
 AIRCRAFT INSTRUMENTS & ACCESSORIES

British and U.S. (catalogues supplied upon request).

SPECIAL EQUIPMENT (NOT ADVERTISED ABOVE) AVAILABLE
FOR N.A.T.O. GOVERNMENTS AND THEIR ACCREDITED

CONTRACTORS.

Enquiries to

BRITISH SAROZAL LTD.
(Export Branch)

1 BRISTOL HOUSE, SOUTHAMPTON ROW, LONDON, W.C.1
Telephone: HOLborn 6763/4/5. Cables: Sarozol, London

ALL EQUIPMENT AS ADVERTISED IS AVAILABLE FOR IMMEDI-
ATE DELIVERY FROM STOCK AND IS FULLY CHECKED AND
TESTED -PRIOR TO DESPATCH -IN OUR OWN WORKS AND

LABORATORY.

WE PAY TOP PRICES
for American Surplus Electronic Equipment

Any Quantity or Condition

LOOK AT THESE EXAMPLES
for equipment in good condition

SCR29 I, complete £350 Frequency Meter TS/ 175... E80
Receiver R54JAPR4 with

all tuning units
Transmitter ET4336

£135
£110 Test Set TSI3 1100

Receiver BC348 (R model Valves 723A/B E3

only) £25

We pay similar Remarkable Prices for
SCANNERS. Any type, any condition.
RECEIVERS. RIII/APR5, R8913/ARN5, R5/ARN7, R65, APN9
R15 APN3, R I5/CPN2, BC1147A, BC348, RBL.
TRANSMITTERS. TI21CPN2. TI I/APN3, T47A/ARTI 3 BCI149,
TDQ, TDE.
TRANSCEIVERS. ARC3, SC R522, TCS, B C800,
RTI APN2.
INDICATORS. I D6B/APN4, I D17/APN3, IDIB/CPN2, BC1151,
BC 1152, BC1159, MC412, 1-81 A, A -82A.
TEST SETS. Any unit with prefix "TS " 1E19, BC638, 1-208.
MODULATORS. BC 1091, BC 1142, CM3.
SYNCHRONISER. BCI148.
POWER UNITS. RA34, RA42, RA59, RA88, RA90, MG149,
PE98, PEI58 DM28
TUNING UNITS. TNI7, TNI8, TNI9, TN54
CONTROL GEAR. BC 1150. BCI145, 1B91, 1895, 1898, 113102,
PN31 PN32
ANTENNA GEAR. BC223A, RC94, AS27, AT4, ANI04
MOUNTINGS. FT23/, FT247A.
And almost every American made unit even if not mentioned
above.

Phone us immediately, transfer charge.
Deal with the firm that has been established for twenty-five
years and which is by far the largest buyer of Ham Equipment.

ALTHAM RADIO CO.
JERSEY HOUSE, JERSEY ST., MANCHESTER 4

Tel. Central 7834 5 6

REPLACEMENTS
134-136 LEWISHAM WAY, NEW X, S.E.I4.

Tel. : TIDeway 3696-2330. Ask for Dept. D.7.V.

PLEASE KEEP THIS GUIDE TO OUR SERVICES

TERMS OF BUSINESS : C.W.O. or C.O.D.
PLEASE ADD POSTAGE up to 10/-, 1/- ; LI, 1/6 ; L2, 2'-.
HOURS OF BUSINESS : 9 a.m.-6 p.m., including Saturday,
half -day Thursday.
Our function is to give the quickest and most complete Replacement
service of all TjV components, valves and Silicone Compound M.S.4.

NEW REPLACEMENTS FOR THE FOLLOWING :-
ACE, ALBA, ARGOSY, ARMSTRONG, BAIRD, BEETHOVEN,
BANNER, CHAMPION, COLUMBIA, COSSOR, DECCA, DEFIANT,
DENCO, ELECTRONIC ENGINEERING, EKCO, ENGLISH
ELECTRIC, ETRONIC, FERGUSON, G.E.C., HAYNES, H.M.V.,
INVICTA, K.B., McCARTHY, McMICHAEL, MARCONI,
MASTERADIO NERA, PAM, PETO-SCOTT, PHILCO, PILOT,
PORTADYNE, PYE, RAYMOND, REGENTONE, SOBELL,
VALRADIO, VIDOR, VIEWMASTER, WHITE-IBBOTSON.

SPEEDY LINE OUTPUT TRANSFORMER REWIND
SERVICE

AMBASSADOR, BUSH, DYNATRON, MULLARD, MURPHY,
PHILIPS, R.G.D., ROMAC, STELLA, and any other Timebase Trans-
formers which are not in stock.

These rewinds are carried out in our own works, utilizing most
modern wave winding machines and methods.

Our contracts department will be pleased to quote for bulk rewinds.

TELEVISION AND SERVICING BOOKS
We keep a large stock of Technical Books, Test equipment,

Servicing Tools, Booster and Rejuvenator Transformers, and other
aids to servicing.

NEW REWIND AND SPARES MANUAL WILL SOON BE
AVAILABLE.
SEND 9d. STAMPS, TO RESERVE YOUR COPY.
THE MOST COMPLETE BOOK OF T1V SPARES IN GREAT
BRITAIN.

Late ALEC DAVIS SUPPLIES LTD.

Dept. W.W.
12 STORE STREET,

TOTTENHAM
COURT ROAD,
LONDON, W.C.1

Tel : MUSeum 2453'4539
Business Hours :

Monday -Friday 9-5.30.
Saturday 9-I.

RELAYS

1..
COIL RESISTANCE

600 TYPES : 0.4(2 to 9,200.
3,000 TYPES : 1.9i2 to 80,000!1

ALSO LARGE STOCKS OF
DOUBLE & TRIPLEWOUND
AND SLUGGED COILS.
SIEMENS TYPE HIGH SPEED

600 or 3,003
TYPE

KEY

SWITCHES

CONTACTS
3,000 TYPES :up to 8 sets.
600 TYPES : up to 4 sets.

3,000 TYPES : Make (M), Break (B),
in Twin -silver Twin -Platinum, Dome -
silver (2 amp.), Tungsten (5 amp.),
and Flat -silver (8 amp.), Change -
Over (C), in all but Tungsten : Make -
Before -Break (K). in Twin -silver and
Twin -platinum.

600 TYPES : (M), (B) and (C), in
Twin -silver and Twin -platinum.

KEY SWITCHES.
2 CO.,' to 8 C/O. Special types made
up to order.
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Wireless World Classified Advertisements
Rate 71- for 2 lines or less and 3;6 for every additions

line or part thereof, average lines 6 words. Box Numbars1
2 words plus 1/-. (Address replies : Box 0000 elo "WireMs
World" Dorset House, Stamford St., London, &El.) Tram
discount details available on application.

WARNING
Readers are warned that Government surplus

components and valves which may be offered
for sale through our columns carry no manu-
facturers' 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 under-
take to deal with any complaints regarding any
such items purchased.

NEW RECEIVERS AND AMPLIFIERS
ALL types of audio equipment designed and

built to order. -Bernard J. brown, 33.
Goldhawk Rd., London, W.i2.
1 2 -vittrt:b1413ulloS'ILL;"13:12/altPlillits.,-iroa[0(rz4

bass
lists. -Broadcast

& Acoustic Equ.pment Co., Ltd., TomoiandNorwich.

.C1
A MATEURS-144Mc/s receiver 10/mc/s out -

Put, sensitivity 1.V, quite new, latest
design'' only £12.-B.S.P. Co., Marthorougn
Yard N.19.
C.J.R. ELECTRICAL & ELECTRONIC

[01:31E54-

%., VELOPMENT, Ltd., Bickford Rd., Witton,
Birmingham, 6 (Ens. 0456), the Midlands
specialist manufacturers of high fidelity sound
reproduction equipment for tne world-famous
Williamson amplifier and associated accessories,
including tone control stages, loudspeaker
crossover units, distortioniess contrast ex-
penders and radio feeders; send for details and
prices. [(nub

RECEIVERS, AMPLIFIERS -SURPLUS
AND SECONDHAND

HALLICRAFTER SX28 Super Skyrider, good
worsting order; what ofters7-Box 2125.

[2175
M.C.R.I., perfect order; £7 o.n.o.-Baldock,

5, Kerrison Lodge, Kerrison Rd., henna,
W.5.
A R88D. late model, matched loudspeaker, con-dition as new, any trial by appointment,

London area; £85. -Box 1790, [2089LEAK amplifier and pre -amp. £23' B.T.C.
dynamic mike, £4. -Bell, 55, Westfield Rd.,

Arilaby High Rd., Hull. [2087
R1116A 8 -valve double superhet 7 -band 2 be -

20 mc, complete with spares, service manual.
offers -Box 1950. [2119
NVILLIAMSON amplifier with Partridge 0/P

trans., paper smoothing, as new; best
offer over £15. -Box 1968. [212113C0 sound receivers, sealed boxes as

...7
pur-

chased, R.A.F.,27/6, carr. 5/-.-
Smith, Highworth Rd., aringdon, Berks.

[2103
WIRELESS World Superhet radiogram, little

used; good condition; £16; H.M.V. exten-
sion speaker in cabinet, 30/ -.-Box 2191.

[2177
72, C.A. AR.88, £50; Leak TL.12 with pre
.1%. amp, £29' new Editor recorder, 45gns.-
W. Plant, Asl'ordby Valley, Melton Mowbray.

[2215;LTRO Rx's and coils in stock, also Agt88,
BC348R, CR100 etc.-Requirements please

to R. T. & I. Service, 254, Grove Green Rd.,
London, E.11. Ley. 4986.

OR Sale, Leak TL -12 amplifier with
amp., may heard, £25. -Craig, 54,

r5e[00p3:

amp., Dray-
ton Gdns.. West Drayton, Middx. Tel. West
Drayton 2460. [2075
V0IGT speaker. " Practical Wireless " ampli-

fier, with two motors and pick-ups; £20.-
H. Stables, 218, Almondbury Bank, Kudders-
field. Tel. 4579.50n[2082plug-in units No. 26. plated chassis,

4.1 with valves: buyer collects at £2 each.
-S. Chadwick, " Electricity House," Hartshill
Rd., Kartshill, Stoke-on-Trent. 12166
SHEFFIELD and District. -Get your electronic

equipment from N. R. Bardwell & Co.,
Sellers St.,Sheffield, 8.-1132A, 52/6; 3170A,
67/6: 18, 67/6; valves, resistors, condensers.

[2109
FOR Sale. Marconi CR100 receiver, as new,

£30; Hallicrafters S38 receiver, brand new,
£20; German Comm. receiver, A.C. and 12v
battery operated, £15. -Macdonald, 3. Corry
Vanle, Strathpeffer, Ross -shire. [2080
RECEIVERS, AMPLIFIERS -SURPLUS AND

SECONDHAND WANTED

WANTED
receiver, type R1359, in good con-

dition. -Offers to Gunn. 34, Green St.,
Forest Gate, London, E.7. [2212

LOUDSPEAKERS -SURPLUS AND
SECONDHAND

VTOIGT corner horn with 170 V unit, perfect;
V best offer accepted. -Box 2310. [2232

GOODMAN'S Axiom 22, as new; £9.-64,
Eden Way, Beckenham, Kent. [2234

TEST EQUIPMENT -SURPLUS AND
SECONDHAND

1AYLOR 90A test meter. as new, £7110.-
291. Lidgett Lane. Leeds 7. Tel. 686623.

(2205

from a range of
over 100

STANDARD TYPES
Illustrated are some of the
mountings now available in
the comprehensive range of
Partridge Transformers and
Chokes. These illustrations
are from our current PRICE
LIST of over 100 standard
types including those incor-
porating the new " C " core
technique. All these models
are

AVAILABLE NOW!

Almost every normal design
or replacement requirement
can be fulfilled from this
range. " Potted " types avail-
able if preferred.

A 12 months' guarantee ac-
companies all types.

PAR-4111IITIDGE
TRANSFORMERS LTD

ROEBUCK ROAD, KINGSTON -BY-PASS
TOLWORTH SURREY
Telephone ELMbridge 6737-8

TEST EQUIPMENT -SURPLUS AND
SECONDHAND

B.P.L.
Super Ranger, 20,000 ohms/v. £10/10.

-F:oyd, 30. Kingsley Ave.. Southall,
Middx. [2098
AVO 8, Avo Universal Bridge, Taylor 66A.

signal generator; offers please.-Annesley,.
46, Lawrence Ave., E.12. [2160
AVO wide -range signal generator, latest

model, as new; £18 or offers. -Ross -Smith.
467, Whirlowdale Rd., Sheffield. [2182
MODEL 1035 Cossor double -beam oscillo-

graph, as new (cost £110); our price £60.
-R.T.S., 23, Pelham St., London, S.W.7. Tel.
Ken. 0586. [2181
ENTHUSIAST. emigrating, disposing of Avo

signal generator, Avominor, va.ves, com-
ponents. toots, " Trader " sheets, magazines;
all reasonable. -35. Colebrooke Ave.. London.
W.13. Perivale 2769. [2203

SIGNAL
generators, oscilloscopes, output

meters, valve voltmeters, frequency meters,
multi -range meters in stock; your enquiries are
invited. -Requirements to R.T. & I. Service,
254, Grove Green Rd., London, E.11. Ley. 4986.

[0056
NEW DYNAMOS, MOTORS, ETC.

BATTERY chargers, 4 models, 2-6-12v, 1-2-4
amp D.C. any mains voltage; also larger

types special transformers, chokes, test gear, in-
terior car heaters, etc. -The Banner Electric
Co.' Ltd , Hoddesdon, Herts.

LL types of rotating e.ectrical machinery up
to 20kva avai.abie, inc:uding rotary con-

verters, rotary transformers. motors, petrol and
diesel-engined generating 13:ants. alternators
and d.c. generators. We are a:so in a position
to quote for power transformers: as actual
manufacturers we will be Cad to quote for any
quantity for home or export,
DIESEL Electric generating plants. 3kva, 230v.
with push-button remote control, starting
equipment ready for use; £225.
CHAS. F. WARD, Lordscroft Works, Haverhill.
Suffolk. Tel 253. (0039
THE Pearce new model diesel alternator plant.

on we:ded steel frame 230/1/50 3kva 1).LIS
32v 15a d.c., Petters latest AVA1, air-cooled
diesel engine, alternator. self -energised auto-
matic-vo:tage control by winding arm stator d.c
output charges lighting and starter battery uo
to 15amps, 24v lighting is used when plant is
not in use, remote control push -buttons. com-
pete with main switch and fuses, battery
cables: £255.
SEND p.c. for full description and phutographs.
ALSO above pant fitted Lister slow -speed
water-cooled diesel and electric flywheels.
ALTERNATORS, 230/1/50. 400VA. self -ener-
gised 3,00Orpm, ball bearing. £23/15 del..
also special television model same price: volt-
age regu.ator 30/- extra.
J.A.P. No, 2A 1.2hp petrol engine, air-cooled.
4 -stroke. starting rope, tools; .£17/10 delivered
for above alternators.
SPECIAL rotary converters, guaranteed inter-
ference free fitted radio and television filters.
wt. 601b, d.c. input 12v 200va, out, 24v. 32v.
50v, 110v. 230v d.c. to 230v. out. 250va, £28/10
del,: also converters for radiogram and general
use, inputs, outputs and prices as above: the
above also supplied without smoothing, £25
del. immediate despatch: trade supplied.
AT a purchaser's home 60 m.s. S.W. of Sutton
Coldfie:d a 24v.
TELEVISION converter was tested on Ekco tele-
vision. 12in tube, stated consumption 135 watts
d.c. current from battery only 91/4amps, picture
and sound were perfect and completely free of
interference or flutter.
THE above are the latest products of British
manufacture, and are guaranteed for one year:
fullest details of plant, alternators or 400VA alt.
or rotary converters, by return post: state which
required: terms c.w.o., pro forma invoice c.o.d.
(post goods only).
T. W PEARCE, 66. Great Percy St.. W.C.1
(near Angel). (0013

NEW GRAMOPHONE AND SOUND
EQUIPMENT

FERROGRAPH magnetic tape recorder, model
2A now available; price 76gns.; demonstra-

tion daily by appointment
SOUND DISCS (SUPPLIES), Ltd., 178, Bis-
pham Rd., Southport. Tel, 88153. [1802
RAESOUND home audio, Hi-Fi amplier and

T/C unit; £24/10; send for details.-
R.A.E., 377, High Rd. London, N.2. [0213
WILLIAMSON.-Latest Savage output, Gard-

ner mains, £25; with K12/20, £32. -Grubb,
50, All Saints Rd., Peterborough. [2223

FOR

SALE AND WANTED
ADVERTISEMENT FORM

TURN TO
PAGE NO. 149
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OPPORTUNITIES
IN RADIO

?Get this FREE Book!

'ENGINEERING
OPPORTUNITIES'
reveals how you can
become technically quali-
fied at home for a highly
paid key -appointment in
the vast Radio and Tele-
vision Industry. In 144
pages of intensely inter-
esting matter, it includes
full details of our up-to-
the-minute home study
courses in all branches of
TELEVISION and
RADIO, A.M. Brit.
I.R.E., City &

Guilds, Special Tele-
vision, Servicing, Sound

Film Projection, Short
Wave, High Frequency and

General Wireless Courses.
We definitely Guarantee

" NO PASS-NO FEE "
If you're earning less than £15 a week this
enlightening book is for you. Write for your
copy today. It will be sent FREE and
without obligation.

SHAKESPEARE HOUSE,
17/19STRATFORDPLACE,LONDON,W1

ENGINEERING TECHNOLOGY
BRITISH INSTITUTE OF

SURPLUS
 TECHNICAL MANUALS. Official U.S.

Army (not photostats), ET -4332, ET -4336,
BC -211, BC -342, BC -610, BC -640, AR -88,
AR -77, SCR -508, SCR -608, BC -I91, SCR -269
SCR -274, etc., etc.

 TRYLON LATTICE LADDER TOWERS,
50ft. and 100ft. high, triangular section I2in.
sides, highest possible quality complete with all
hardware, galvanised and painted, brand new
in original cases.

NEW GRAMOPHONE AND SOUND
EQUIPMENT

A NEW compact tape deck, taking 600ft reels,
size only llinX7in, best quality heads;

price £8/18 complete.-Send stamp for details
to E. W. A., Warbreck Drive, Blackpool.

121 40
CJ.R. ELECTRICAL & ELECTRONIC DE-

VELOPMENT, Ltd., manufacturers of high
quality portaole and console magnetic tape re-
corders for professional and amateur use; full
details on application.
BICKFORD Rd., Witton, Birmingham, 6. East
0822. 12056
r.:1.RUNDIG two -speed recorder, brand new,

shop-soiled, complete with mike and tape,
list, £84, accept £68.-T. B. Kirby, Ltd., 37,
Gorton Rd., Reddish, Stockport. Heaton Moor
4375.

L2PRE-AMP/RECORD units for use with Leak,230
Q.U.A.D., etc., with meter level ind. to

suit Bradmatic, Truvox, etc. now £16; to suit
Wearite, 17gns; this unit gives you first-class
recording with playback via your Hi.-Fi. amp.
AMPS. to suit Wearite 2A (EL84), 5 watts
output, 21gns, and £32 for 12 watts P.P. with
meter and Partridge out. trans.
MOTEK amp, to spec., £11; others for Truvox,
etc., 12 watts P.P., £21.
HARDING ELECTRONICS, 120a, Mora Rd.,
London, N.W.2. [1858
DOLLOCK lightweight m/c pick-up, response

40cs to 20 kc,'s, h.f. resonance 25 kc/s
approx.; complete set of parts for constructing
head. 25/-, pius 1/- postage and packing; build-
ing instructions, 5/-; sapphire stylus .00lin or
.0025in, 7/6; model also for thorns; 100:1 input
trasformer, steel case, 20/- plus 1/- post, etc.
-S.a.e. for details to A. M. Pollock, 14, Broom-
field Lane, Hale, Cheshire. [18

1CK-UP arm/pvt for Pollock Inc.. pick-up7P
head now available as a kit, price 26/-.

free;post

14,
s: ofdetails as above.-A.

foc,,Bi=Aedne

legieshie.9O
MAGNETIC recorders, all types, new and

secondhand for sale; hire service in
greater London area only; mechanical and elec-
tronic repairs carried out by specialists; " Hag-
negraph limpet te.ephone pick-ups, suitable for
all types of recorders, 25/-; tape storage racks
for 12 reels, 37/6: B. & H. recording wire, new
and used, from 15/- reel: tape, accessories. etc.:
full details s.a.e.-The Magnegraph Recording
Co.. Ltd.. 1, Hanway Place. W.1. Tel. Lang-ham1062156.
GRAMOPHONE AND SOUND EQUIPMENT

-SURPLUS AND SECONDHAND
WEARITE tape -deck, new condition; £27, or

near offer.-Box M.O. 2221.
OR sale, Bradmatic tape, deck, three heads.r2199
almost new; £30.-Box 2301. [2220

GRDNDIG two -speed reporter, as new, com-
plete tape, mike, list £84: £65.-Taylor.

125. Manchester Rd., Denton. M/C. [1880
COMPLETE portable disc recorder, 78/331/4

rpm amplifier. level meter, Monitor speaker,
in case; North London; £35.-Box 2082.
GRUNDIG 700 2 -speed tape recorder,

(213
corn-

9

plete, as brand new, purch. late Sept., list
price £84; will accept £69.-Box 1814. [2099

PHILLIPS
tape recorder, type EY3540. in

two cases, complete with microphone and
tape, cost £200; £100.-Box 2210. (2193
DISC recording and reproducing console.

twin tables. M.S.S. cutting gear, ribbon
mike; £200, o.n.o.; s.a.e. photo.-Box 2321.
COUNDMIRROR magnetic tape recorder, as

new, complete with four spools of tape and
Acos mic.; £65, or near offer.-Ward, 129, Light
Oaks Rd., Salford, 6.
fAUALTAPE deck, latest model, as new, 'Ng
w plete with head -lift transformer, osc. coil
and circuits, £12 or offers-Ross-Smith, 467,
Whirlowdale Rd.., Sheffield. [2183
MOBILE disc and tape recording equipment,

etc.. profitable business; bargain owing to
death of owner, £450; delivery arranged.-
Higher Crannow Farm, St. Genny's, Nr. Bude,
Cornwall. (2110
'MOSEY & HAWKES type wire recorder com-

bined with record player, excellent condi-
tion; £28.-Burgess, Lane & Co., Block J, Sun-
leigh Wks.. Sunleigh Rd., Wembley. Wem.23713
UN8. IQUE opportunity to obtain first-c

[2lass5

high quality tape recorder, well-known
M.S.S. PMR/1, cost £150 new; first-class con-
dition; can be seen London; £95 or near offer.
Box 2313. [2244
CONSOLE tape recorder, Wearite series II

deck, Wharfedale W10/GS speaker, Reslo
ribbon microphone, built to professional stand-
ards; £70 or nearest.-Pleass, Station House,

 R.C.A. 25 WATT HIGH POWER LOUD Saffron Walden, Essex. [223301IN

recording blanks. Grade 1, new. 5/3 ea.;
SPEAKERS. Finest quality watertight con 1 ZdStellite cutters, packets of 6, 4/6; quan-
struction. Universal output transformer. Car City of tape, disc and amplifying equipment,
be heard a mile away. feeders, mikes. etc.'' please state requirements;

s.a.e. please.-Matthews Bentworth Priors,
Tower Hill, Dorking. Tel. Dorking 3426. (2224TRANSMITTER COMPONENTS. Trans- COLLARO AC.47 gram unit, magnetic pickup

SPARES for BC -329 SCR -508, SCR -510,
SCR -399.

 BRITISH RACKS, Sft. 6in. high, heavy base.
Drilled and tapped sides.

 TRIPLE DIVERSITY RECEIVERS, 1.5 to
30 mcs. Built-in Loud Speaker and stabilised
power supply. Input 200/250 v. A.G. Motorised
frequency control. Variable A.G.C. Variable
selectivity. Fully metered. Enclosed 6tt.
cabinet. Full details and photo available.

 RADIO TELETYPE RECEIVERS. 2 to
26 me/s., dual diversity, frequency shift
115/230 v. A.C.

'ormers, Chokes, Condensers, etc. £5; ditto coil pickup, £10; AC.47 motor and
turntable only, £3/10; Garrard AC.6 strobo-

Many other items too numerous to mention. :iconic turntables (pair). £7 each; Polytone
Send your requirements. Lists available motor, £1: Vitavox K.12/20 loudspeaker. £8/10
Full Packing and Shipping facilities all unused.-R.. B. Ransome, Sproughton. Nr.

Ipswich. [2113
A NY of you tape types building your own?3

r -S. Although we deal primarily in sub -stan-
dard tine equipment, it's quite possible that our

r " Bits and Pieces " list might be useful: s.a.e
ORGAN FORD DORSET i -.please,,ore

Wecompoanlesnots1,.viseite.toBbuuilesstatr.deesk4:. Croe .

I

Block J. Sunleigh Works. Sunleigh Rd.. Wemb-Telephone : Lychett Minster 212
' .eY. Tel. Wem. 2378. [0253

 H. HARIIIS

WITH A TAPEMASTER

TAPEMASTER RECORDING COMPONENTS
Suitable for use with either Hartley or
Culpitts circuits. Retail
JUNIOR MODEL. Play/record, imp.
3,000 ohm at I Kc. Erase ... at each El 19

SENIOR MODEL. Play/record, imp.
5,500 ohm at I Kc. Erase ... at each E2 5 0

Oscillator Coil in can ...... each 10 6

Oscillator Unit, incl. coil and
6V6GT valve each E2 5 0

TAPEMASTER MAGNET FEATURES. Electri-
cally balanced to ensure low "hum " level.
Play/Record Model with .0005in. gap ensuring
max. top response. Beryllium Copper, non-
magnetic gapping. Mu -metal cores for Play/
Record models. Track width, Play/Record,
.082in., Erase .110in. To match for tracking. Bias
frequency 45 Kc., exactly matching Tapemaster
oscillator units and coils. Output 10 mV.
Recording level, 15-20mV. With optimum bias,
recording level and suitable correction of
Amplifier response in frequency equals tape
speed in inches/sec. Full instructions included
for oscillator units and amplifier circuits.

AVAILABLE FROM ALL GOOD
RADIO DEALERS.

WINTER TRADING LT'
6, HARROW RD., LONDON, W.2.

'PITMAN'
Wireless

Fundamentals
By E. Armitage, M.A. (Cantab.), B.Sc.
(London), 18s. net.

. . a useful book for those studying
for the Radio Amateurs' examination as
well as for electrical engineering students
generally."-R. S.G.B. BULLETIN.

The Principles
of Television

Reception
By A. W. Keen, M.LR.E., M.Brit.
I.R.E., A.M.I.E.E., 30s. net.
" Mr. Keen's clarity of expression and
care with terminology add to the value
of this comprehensive volume. . . ."-
ELECTRICAL TIMES.
" . . a most useful introduction to
television reception principles. . . ."-
ELECTRICIAN.

Sir Isaac Pitman & Sons Ltd.,
Parker Street . Kingsway . London

W.C.2.
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W. B. STENTORIAN HF1012
No loudspeaker has gained such popularity
within so short a time as this new 10in.
unit.
The unique cone construction puts bass reson-
ance as low as 35 c.p.s. and output is well
maintained to the higher frequencies. A power-
ful magnet of 12,000 gauss is employed, and the
speaker will handle up to 10W. 3 or 15 ohm.
High fidelity speakers have until now been
priced considerably higher, and the
performance of this speaker at only 73/6
has been a revelation to all who have heard
it.

Also 9" 67/-d., 8" 60/6d., 6" 50/6d

Special Offers ...
10in. loudspeakers, famous make, cast chassis,
12,000 gauss, 15 ohm. Usually 69/- reduced to 52/6.
Bass Reflex Console Cabinets, 30in. high, for 10in.
speakers, heavy ply built, polished walnut veneer
Usually L9l5/- reduced to £711816.

"The Gramophone" AMPLIFIER
Performance vies with the most expensive
models, yet inherent simplicity makes it much
lower in cost. We offer it either ready built or
in kit form.
Amplifier 17 gns. Complete with vole.. meta.

Pre -Amplifier for magnetic p.u., 5 gns.
Control Unit for crystal p.u., 45/-.

Extended Payment Terms
Amplifier and Pre -Amp.

L7/141- and 12 monthly payments of 61/8/3.
Amplifier and Control Unit

£6/14/- and 12 monthly payments of E1/41/6.

9 w. output, 20 dB. feedback only 0.1 per cent harmonic
at 5 w., 20-20,000 c.o.s., latest Mallard valves, 9/15 ohm
output, 200-250 v. A C. mains.
Home Construction details 1/9 post free.

Decca 4 H ' L.P. Pickup
This smaller, lighter head attracted much interest
at Earls Court. Interchangeable with earlier
type with 3 -pin fitting. Less record wear and
better quality. Head only with sapphire 55/-.
With diamond £6/18/-. Complete pickup with
two heads, L6/9/6.

RECORD MAIL SERVICE
Order your L.P. records by post with the
assurance of factory fresh, perfect copies.
POST FREE in U.K. Cash with order or
C.O.D. Overseas Tax free at only 4/5ths
home prices incl. postage and packing.
Monthly RECORD REVIEW annual subscription Ill-.

QUALITY MART
8, Dartmouth Park Avenue, London, N.W....

(1111.liver 1131.

Order by Mai,. Demonstrations by Appointmen'.

GRAMOPHONE AND SOUND EQUIPMENT I
-SURPLUS AND SECONDHAND

%7OUR tapes to disk (78 & L.P. Microgroove.
1 genuine), tape, disks, accessories: trade
terms on above,' E.M.I. & Ferrograph Re-
corders; 2 BSR disk recorders, condition excel-
lent; reasonable; studio and mobile service.
professional standards, " Eroica " Recording
Services (Regd. 1949), Peel St.. Eccles, Man-
chester, Eccles 1624, Musical Director Thurlow
Smith, A.R.M.C.M. 10121

NEW COMPONENTS
XTEW min SQ canned tagged formers for all

V.H.F. and TV; 2/3 ea.-B.S.F. Co., Marl-
borown Yard, N.19. (0186
CRYSTAL microphone inserts (Cosmocord

Mic-6), guaranteed brand new; 15/6, post
free.-Radio-Aid, Ltd. (Retail Dept.), 29,
Market St., Watford. [0036
 5KV ringing cnoke, with EY51 mountings,- 12/6; EY51 fitted, 35/-: two models, nega-
tive or positive output, first-class job, tested
and guaranteed .001mfd 4 kv 3/6.-Cretton. 349.
Copnor Rd., Portsmouth.
i'FUR rea.,y good resu.ts you can do no better

than use Osmor coi:s and coilpacks, ask
anyone of experience! Send 5d (stamps) today
for beautifuliy-drawn free circuits. our new col: -
data leaflets, and latest ',1sts of matched radio
components. A speedy mail order department Is
at your service, and remember, all Osmor lines
are guaranteed. (Trade enquiries invited.) Dept.
C.W.1.
OSMOR RADIO PRODUCTS. Ltd., Bridge View
Works, Borough Hill. Croydon. Tel. Croydon
5148-9. 10046
FLUORESCENT 80 watt 230v complete bai-

last unit, 39/6; 80w brick choke andstarter lamp, 14/6; 40. watt complete ballast
230v, 28/9; complete fluorescent fittings from
45/-; metal rectifiers, 12v 4amp f/w bridge,
13/9; suitable charger transformer, 16/6: 0-4
ampmeter. 8/6; brand new small radio cabi-
nets, 16/6; multi -ratio output transformers.
Goodmans, 7/6; Diamond H switches. 4/6; 4 -
pole cooker switches, 5/-; charge your dry cell
batteries with our special charger from mains,
complete unit, 14/9; new G.E.C. y2hp electric
motors, 230v S/p, £4/16.-Malden Transformer
Supplies, Rear of 5, Coombe Rd.,New Malden,
Surrey. Mal. 2655 (Longside o Malden S.R.Station), 10038

COMPONENTS-SURPLUS AND
SECONDHAND

FrAT tube as nationally advertised; cheap and
guaranteed-Museum 8712. 12229

SUPREME RADIO, 746b, Romford Rd.,1 Manor9
Park, London, E.12. Tel. Ilf. 1260, est. 17yrs.

SEASONAL bargains.
NEW stocks electrolytics: metal can 32+32 mfd
450v, 550v surge; bargain at 4/11 ea.
SMALL metal can types. 16+16mfd 350v, 2/3
ea.; 32+32+16mfd 350v, 3/6 ea.; 60+150mfd
275v d.c. wkg., large can, wonderful buy, 4/11
ea.
TUB/CARD w/end types 8mfd 450v, 1/11 ea.:
or 8mfd 500v drylitic oond., 2/9 ea.; 4mfd150v drylitic, 1.0d ea.
10in P.M. speakers 2-3ohm v/c amazing bar-
gain, 17/6 ea.; also 81n p.m./s 2-3ohm v/c.
13/11 ea.; 61,,in type, 12/11 ea.; 5in, 10/6 ea.
METAL recs.: R.M.L. 3/11 ea. R.M.2, 4/3 ea.:
R.M.3, 5/11 ea.
ANOTHER winner! mains trans., by Parmeko,
universal fixing primary. tapped 0-200-220-240v.
sec. 290-0.290v 80m/a, 6.3v 3amp and 6.3v
tapped at 4v 2amp, with screen, our price 15/11
ea., inc. p/post.
JUST arrived! mains trans with vol./panel
tapped 200-210v. 220-230V, 240-250v primary:
secondary 250-0-250v 60m/a with 6.3v tapped at
5v; our price 11/9 ea.. incl. p. t.
DROPPERS, cement coated with sliders and
fixing feet .3 amp 800 ohms, 4/- ea.: .15 amp1.5K ohms 3/9 ea.; .1 amp 2K ohms. 3/9 ea.:
.2 amp open wire type, 4/- ea.; fixed type,
.1 amp 1K ohms, 2/6 ea.
SMALL vol/controls. 1 meg or 14 meg with
I/spindle and d/p switch, 3/- ea.: 1/2 meg or
2 meg v/controls, less switch, 1/6 ea., or 15/-
doz.
SPECIAL offer! crystal diodes with crystal set
circuit. 1/6 ea.
2p. 2 W/CHANGE switches, 1/- ea. or 10/6 doz.
TWIN gang .0005 mfd tuning cond. with de-
tachable fixing feet, 5/11.
1 F/T8 465 K/cs in small round all. can. 21,',1n
XlsAin dia.,with dust cores, 6/6 pair.
OUR new sason radio-telivision list now ready
TERMS c.w.o., no c.o.d.; send 9,3 extra for
Postage orders under £5: 21/pd s.a.e. all en-
quiries and listW10021IREmesh screening cage for sale. 7ftX6ft

X 6ft 61n.-Apply Gamlen, 17, St. Giles.
Oxford. 12228
COUTHERN RADIO SUPPLY, Ltd.. 11, Little
L.1) Newport Street. London. W.C.2. See our
displayed advertisement. page 138. [0016
AMATEUR selling -up; 6-v 3swh ac comm.

s/het.. 8v 4 wb a.c. s/het, 10in TV tube.
7v 3in C.R.0.' R.-C. bridge, car radio. L.S.s,
pFs, ft& valves, etc., etc.; s.a.e. details: bar-
gain, £30 the lot; delivered 50 m.-Box 1817.

MIKE transf., 1/11; 1.5mH R.F.C.,
6d02

toggles, 9d; meters, 100ma (M.C.), 3.5A
121

4/-: tone chokes, I.H. 1/11, 0.325H 1/6,
8+8/450 2/6: post extra; M.O. or P.A. tuning
unite (11548), 6/11, P.P.; free lists.-Annakin.
25, Ashfield Place, Ones, Yorks. [2235
RECEPTION set type R.109, 8 -valve com-

munications receiver. 1.8 to 8.5 me/s. com-
plete with vibrator power pack (6 volts) and
built-in Goodmans speaker; fully tested and
ready for use; 5gns; new valve/component list
available.-Radio Unlimited. Elm Rd., London.
E.17.Tel. Key. 4813. 10062

Specialists in the manufacture of the

HIGHEST QUALITY CHASSIS
for over 20 years

MODEL FC.38
An 8 Valve Super-
heterodyne chassis

giving 8 watts push-pull output with negative
feedback and separate BASS and TREBLE
lift controls, Flywheel tuning and a magic eye.
Three wavebands covering 16-50 metres,
190-550 metres and 1,000-2,000 metres.
PRICE £23/131-, including tax.

MODEL RF.41 A
hete0odyne c

1 Valve Shuassisper-
r

giving 10 watts push-pull output with negative
feedback and separate BASS and TREBLE
lift controls, also a highly sensitive R.F. stage
before the mixer. Flywheel tuning and a
magic eye. Four wavebands covering 12-90
metres, 190-550 metres and 800-2,000 metres.
PRICE £31/19/8, including tax.

TV.5 TELEVISION RANGE
A 19 Valve Superheterodyne Circuit with
instantaneous 5 channel selector switching and
aluminised rectangular flat -faced Cathode Ray
Tube with tinted filter. 14in. and 17in. Models
available.

THE T.V. CHASSIS THAT
* GIVES THE TRUE BLACK *

AND WHITE PICTURE
PRICES;

14in. Chassis, £54/0/3 (inc. P.T.)
17in. Chassis, £64/15/11 (Inc. P.T.)

TVS
TV.5

Our Showroom at the address as below is
open daily from 9 a.m. to 6 p.m. (Saturdays
5 p.m.) and we are always delighted to
demonstrate any :f our Models or supply
any information regarding them. If unable
to visit us please send for specifications

required.

ARMSTRONG WTEITilEN34' W. LTD.
WARLTERS ROAD, HOLLOWAY, LONDON, N.7

Te/erhone: NCRth 3213/4



134 WIRELESS WORLD JANUARY, 1954

TUNERS

S6BS;',.FBaFl.d
(6

I.F.
EFI.ectDrieclaalyebdanAd,,ps4reeadd)A.wvicth

Variable Selectivity. Fly Nheel Tuning.
Tropicalised. Suitable for use with any
High Quality Amplifier. £44. Tax paid.
A new model similar to the well-known
S6BS but only 3 'Nave Bands ; 16m -50m,
I95m-550m, 800m -2,000m. L30. Tax paid.

As S6 but 4 Wave Bands : I2.5m-37m,
35m -100m, 90m -250m, 190m -550m. £30.
Tax paid.
3 Wave Bands, 16m -2,000m, R.F. pre -
Amplifier, variable selectivity I.F. Delayed
amplifier A.V.C.E2I 6/8. Tax paid.
As S5 but 12.5m -550m. E21/618. Tax paid.

S6

S6E

S5

S5E

S4
The Standard high -quality Feeder Unit.
Specification as S5 but without R.F.
amplifier. E16. Tax paid.

A modified version of all models is available
for use with Leak, Acoustical and other High
Quality Amplifiers.

C. T. CHAPMAN (Reproducers) LTD.
RILEY WKS., RILEY ST., CHELSEA, S.W.I0

FLAxman 4577:8
Export Enquiries Invited

New Year's Special Offer

RECEIVER 109
This is All n YtIce ex -Army receiver, in new condition
complete with built-in power supply and loud speaker
and four spare valves. Frequency range On 2 bands,
1.8.3.9 me/s, 3.9.8.5 c/s. This unit is designed to
operate from a 6 v. battery, no other power supply
required. The whole Is contained in a waterproof metal
,ase with waterproof canvas cover over front panel.
Front panel measurements 13 x 10Iin. Supplied com-
plete with diagram. Price, 13.18.6

Carriage 10/-.
AIR RAID WARNING CONTROL UNITS. TYPE "A."
D.C. Bias unit consisting of 230 v. mains transformer
auto type tapped at 210 volts, twin coil polarised relay
50 ohms with 2 sets of break contacts, Indicator light,
two toggle switches, both 2 way 2 pole buzzer and
housed in black bakelite case 41in. x 3/in. x 611n.
deep. Price 15)-, postage 21-.
TYPE "B." Operated by audio frequency consisting
of tuned relay with two reedy which in turn operate x
10 amp. mercury switch through a train of gear wheels
by means of a ratchet. A frequency of 396 C.P.S.
applied will operate the switch to the " ON " position.
Made by G.E.C. and contained in waterproof cast iron
has 54 x 54 x 4in. deep. Complete with terminal
block. Price 17/6, postage 2/6.
TYPE " C." D.C. Bias similar to type " A " but con-
sisting of transformer buzzer and smallrelay with single
pole make contacts. Short flexible lead 2 pin 5 amp.
universal plug, unit 311n. x 4in. x Sin. deep. Price
9/6. postage 2/6.
OUR LARGE 26 -PAGE LIST No. 10 IS NOW AVAIL-
ABLE. PRICE Ed. INLAND. 2/- OVERSEAS
AIR MAIL.

A. T. SALL IS
93 NORTH RD., BRIGHTON SUSSEX

Telephone Brighton 2,1806.

COMPONENTS -SURPLUS AND
SECONDHAND

RADIO CLEARANCE, Ltd., 27. Tottenham
Court Rd.. London, W.I. Tel. Museum 9188,

ELECTROLYTICS, capacia, vo.tage. size. type
of mounting, price post paid: 4120, By. 1X2in.
lug, 1/9; 250+250, 6v, 1X2.6. lug, 2/-; 5u0+
500, 6v. 1X3. lug, 2/6: 40+40, 150v, 11,0(2.
oil!), 2/9; 40. 1.50v. 1X2. clip. 2/6; 20+20. 2/5v.
1X2. lug, 3/3: 16432, 275v. 1X2. .ug. 3/3:
16+16, 275v, 1X2, c..p, 3/3; 32+32. 275v+
50mf 25v, 1X3. lug. 3/6; 60+100, 275v. 13/0(3.
lug, 4/6; 100, 275/350v. 1,4,X3. oil). 3/6: 32+12.
350v, 146X2. clip, 4/-'' 16+16+16. 350v. 13/4X
2. cap. 13/4X2. 4/9: 16. 350v, 3/.0(2. lug. 1/9:
40+40 300v, 1X3, lug. 3/6; 10 450v.
ug, 1/6; 16, 450. ,mx2. tag, 2/9, 20. 450v. 1X2.

lug, 2/3; 32. 450/525v. 196X2, clip. 3/9: 32+32,
450v. 111, X3, Clip. 5/6; 31)+30. 450v+20mf 25v,
1..)(3X3, lug, 5/-; 15+15. 450v+20mi 25V. ti/aX5,
lug, 4/6: .200. 6v, VaX15/s. clip. 1/6: 100, 12v,
4''X13('4, c_ip. 1/9; 8. 450v, 1X21 clip. 2/-,` 50.
lay. tag, 1/6; 150, aav, c..p.
2/-; 250, 12v. 3/0X1.34. wire. 2/3; 350. 25v.

c.ip. 2/6; 16+16. 450v, 114,X2. clip. 4/-:
40+40. 275v. 1%X2. c.ip. 3/3; 16+32. 450/525v.
1)0(2. c.ip, 5/-; 24+24+16, 350/425v. 134,X2.
cl.p, 4/9; 60+21114, 2/5/3511v, 134.X4% clip. 6/6:
(P, 150v, 46X146. clip, 1/1; 500. 12v. 1.5A,X23/..,
clip. 2/-; 8 350v. 310X2, cl.p. 1/9; 100+200,
275/350v. 11/2X4%, c.ip. 6/6: 100+175. 275/
350v, 13/4X41/4. c.ip. 6/6: 32+32, 350/425v. 196x
2, 5/-; 8+16, 450/525v. 1X2, c_ip. 4/-; 2.
450/525v. 34X15/0. tag, 1/6; 2, 350v. 54X13/0.tag, 1/3; 1.000. 6v, 1X234. clip. 2/9; 8. 450v,
Y X2. clip, 1/9: 6.000. 6v, 1N,X3. cip. 4/9: all
all cans, some with sleeves a.1 voltages. WKG,
surge where marked new stock, guaranteed.
TELEVISION! Set of a cO.i4aments, cOmPZ/Sing
line output trans., with E.H.T. winding to give
7kV. using EY51 (heater winding for EY51 a_so
mcmded), and fitted with width control scan-
ning coils, low impedance line and framb. focus
coil (res. 10.000(1. current approx. 20 mA);
the set of 3 for 42/-, p.us 2/- pos.. diagram of
line trans. supp:ied.
PERSONAL receivers, 3 valve T.R.F. using IT4s.
contained in handsome bakelite case with lift -
up lid, size 7X6'AX5in with .id c.osed, plastic
carrying hand:e. tram. AE in lid, these receivers
cover the medium waveband and operate from
self-contained dry batts., standard. types.
W1435 and U2, output to a pair of lightweight
'phones (H.R.), controls, SM tuning and re-
action, opening lid switches on, supplied brand,
new, with valves. batteries, 'phones, an idea.set for invalids hos, patients, etc., these re-
ceivers are not Govt. surplus and are offered
ready to play: carr, paid E4/10.
UNIVERSAL amplifiers. 8 -valve 20watt A.C./
D.C.. black crackle chassis, and black andchrome cover, overall size 154,inX71/,,inX7in
Firs' -class components (Partridge O.P.T., and
driver. Gardner choke. A.E.E Mu-Meta: inpul
trans. for mike), Valves. 2XEF37. 4XCL33.
2XUR3C. Switched input for high or :ow imo.top cut and bass cut switches. V.C. mains
switch, mains plug and socket, 220-250v. iso-
ated chassis. 1511 output. Wired and tested,
ready for use with valves, brand new,610/19/6. carr. paid.
5 mA meters. moving coil, Bakelite case. 21nsquare, flush mounting, new, boxed; 8/. postlaid.
RADIO CLEARANCE. Ltd.. 27, Tottenham Court

W I. Tel. Museum 9188. (0015
SELENDIM plates. kin square, unused, idealfor H.T. rectifiers. etc.: 20/- tier 100,-

A. St. Clair. 34. B:andford Sq.. N.W.1. (Mallorder only -no callers.) (2081
WANTED. EXCHANGE. ETC.

VHF test equipment.
TS47AP, TS174, TS175/U, TS148 or TSX-4SE;
analysers; BC221 freq. meters, TS69, and any
U.S.A. test gear; Klysrons type 723/AB, 25033
25039 25041; receiver, APR4 and units TN16
17-18-19; RCA ARM). S27 and SX28s and
S27CA; microwave equipment; highest offersgiven by return.--Ger. 8410. Universal Elec-
tronics, 27. Lisle St., Leicester Square. Lon-
don, W.C.2. [0229

WANTED, Wilcox Gay V.F.O. units in new
or modified condition.

McELROY-ADAMS MFG. GROUP, Ltd., 46,Greyhound Rd., London. W.6. Tel. Fulham
1138/9 (0194

WANTED, receivers A.P.R.4. also T.N. 16. 17.
18. 19. etc., and any radio test gear.

LESLIE DIXON & Co.. 214. Queenstown Rd.
Ba tersea, 8.W.8. Macau.ay 2159 ioad

PERMANENT magnet attenuators, or motors,
small multi -pole. -Jolly, Edmondsham,

Dorset. (2126
WANTED. RCA 4331 transmitters. -P C.A.

Radio, Cambridge Grove, Hammersmith.
W.6. Tel. Riverside 3279. (0091

WANTED. Cin-tel or Similar synchronous-
clocx process timer. any condition. -

Davies. 14. Lyttelton St.. Worcester. [2112
WANTED, Avo meter. 1135 receiver, tape

recorder, good working order essential, -
212. High St..ariesden. N.W.10.

ANTED, R.C.A.Rtransmitters, all types or
any R.C.A components, including chassis

and metal work.
McELROY-ADAMS MFG. GROUP, Ltd., 46.
Greyhound Rd.. London, W.6. Tel. Fulham
1138/9 10196
ELECTROSTATIC C.R.T, required with 9in

or larger screen. V.C.R. 511, etc.: must have
bright trace. -Box 2069. (2136

ANTED. set manufacturers' or ex -Govern-
ment radio equipment, large or small quan-

tities of valves, e,ectrolytics, speakers. meters.
also components.
LOWE BROS . 5. Fitzroy St.. London. W.1.
Tel Museum 4389 (9745

BEETTERARCA,NS
METERS. New and boxed.

Scale FSD Size Type Fitting Price
5 mA 2in. MC Square 71-
30 mA 2in. MC Proj. R. 7/-
100 mA 2416. MC Flush R. 8/-
300 mA (100mA) 2in. MC Square 7/-
500 mA 21in. MC Flush R. 8/-

241n. TC Fl. or peal. 8/-
3 A Sin. TC Square 81-

20 A Ain. MI Flush R. 8/8
30 A 2116. MC Proj. 81-
20 A emu. MI Proj. Met. 30/-
Freq. 45-55c Tin. 230 v. Proj. Met. 75/-
6 mA (500 pA) 241n. MC/TC Flush R. 17/6
15 v. 2}m. MI Flush R. 10/6
15-045 v. 21in. MC Flush R. 10 6
150 v -/m. MC Flush R. 10 6
3,500 v. (5 mA) 34in. MC Peel. 15 -
JACKS, Bakelite. DP closed, 1/-. BC1110 Tank Col
5/, POTENTIOMETERS air, dia. 20k. 10 w.,
CONDENSERS 15 kV w ceramic, 1 each 000 pF and
750 pF, in sealed ease, Si-. SINGLE STAGE PRE -AMP
(VR91), with built-in 230 v. 50 c. power supply,
5Z4G see., smoothed, 50/- (cart:. 716).
MOTORS. Collar° AC37 Gram. 110/250 v. A.C. var.
speed, (in. dia. spindle, 30/-; R.F. UNITS type 24,
20/-; 25. 20/-; 27, 40/-. COILS. Eddystone Tx
types " P' and " Q " 5 -pin hot. base, each 3/8;
Ds irYNnAA310,,Tt06R.S,, .)71.81e/d6, cases, D.C. (approx. 250 v.

TEST SET 255, with 2/VR91, 1/VR54, 1(VE91, 3 w/w
pots., 7 Welwyn Vit. res. in neat louvred case, 25/,
CONTROL BOXES, with double epicyclic drive, 3/6.
RELAY 12 v. actuating toothed bakelite wheel, 2/6.
TEST SETS admity.,-S.E.2. 160/230 rocs. 230 v.
50 c. Input and hi.ci. Valves 2/6J5, 2/EA50, 1/EC52,
116%5, 1/CV172. 500 micro Ammeter. New, in metal -
lined case, 60/- (cart. 8/6).
V.V. BAND III. Receiver 160/220 mc/s. 11 x 12 x 7in.
Valves: 6/VR65, VH66, VR136, VR137, VR92,
with 6/13 me/s. (art. 5/-1. 301-. WT. 02118.
Valves: 7/VR65, 3/V1106, 2/VR54, 1/VR55, with
numerous close tol. res. and condo. (can.. 5/-), 36/,
REMOTE CONTROLS, with bell and magneto ringer,
less mic. and 'phones, 12/6 (p.p. 2111. Vood
12 x 8 x 8in., with sloping metal panel. Chassis
contains Jacks, pots, trans., etc., 7/6 (Pp. 2/1).
I.F.T.s, new. canned. 7 me's. (R1355) or 10/13 mc/s..
1/8. LT/HT FILTER UNIT PANELS 2/8.

List and enquiries, S.A.E. please !
Terms : Cash with order. Postage extra.

Immediate delivery.
Callers and Post Callers only
W. A. BENSON (WW). SUPERADIO (W'ehapel)
308 Rathbone Rd., LTD., 116 Whitechapel,
Liverpool 13. STO 1604 Liverpool, 1 ROY 1130

iw7e4
o#

E14, arix.

ELECTRIC
SOLDERING IRONS

Solons save time, reduce costs. Solon
soldering is always clean, reliable and
simple. Five models, in voltage range
100-250; each with 6 feet Henley flexible.
65 watt; oval tapered or round pencil bits.
125 watt; oval tapered or round pencil
bits. 240 watts ; oval tapered bit.

Write for Folder Y.I0

w.T.HENLEY'S Telegraph Works Co.
51-53 Hatton tuirden, London,
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LOWEST PRICED

TEST GEAR
SUPPLIED IN KIT FORM

READY CALIBRATED

0 0

RES./CAP.
BRIDGE

SIX RANGES
IS to 1,000 ohms.

1,000 to 100,000 ohms.
50,000 to 5 melts.
500pf to.0lmf4.
.01mfd. to lmfd
.2 add. to 50mid.

31'6 P&P
1/6

NO CALIBRATING NO METAL WORK
JUST ASSEMBLE AND USE

INDUCTANCE
BRIDGE
FIVE RANGES

50,41.1y to 1,000 Adly

/0 3111y to 900 MHy
400 MHy to 8 Hy
5 Hy to 100 Hy

42'6 P &P
I6

8bit

NO CALIBRATING NO METAL WORK
JUST ASSEMBLE AND USE

THE R.M.TWIN
MULTI- OHMER
A Heavy Duty 2,0000[ wie.
variable, calibrated in 50
ohm steps, plus all useful
fixed resisvance values up
to 7 mega. switched. Sepa-
rate outlet- for each f unc-
:ion.

1. e 25" -

WANTED. EXCHANGE, ETC.

BD 939A antenna tuning units urgently
wanted; highest prices paid for units in

good condition.-Box 2067. [2132
WANTED rcb, b or l'OS/12 transmitters in

mint condition, also control boxes for
same.
McELROY-ADAMS MFG. GROUP, Ltd., 46,
Greyhound Rd., London, W.6. Tel. Fulham
1138/9. (0195
WANTED, HRO coils, Rxs, etc.. A.R.88s, .

BC348s. S27s, etc.-Details to R.T. & I.
Service. 254. Grove Green Rd.. London, E.11.
Ley 4906 00163

ANTED, power supply units forW No. 33
transmitters (Z.A.10729).-Call or ring,

P.C.A. Radio The Arches, Cambridge Grove,
W.6. Riv. 3279. [0081
WANTED. platinum and mercury for spot

V cash.-A. Hamburger & Sons. Ltd.. 57.
Lower Tower Street. Birmingham, 19. Tel
Aston Cross 1548-9. (1977

WANTED, BC -610 Hallicrafters, RCA -4336
transmitters SX28, AR -88, S-27 H.R.O.

receivers and spare parts for above; best prices.
-P.C.A. Radio, The Arches, Cambridge Grove,
W.6. [0080
WANTED, R.C.A. speech amplifiers, type

MI -11229 J or K, and Ariel tuning units,
BC939A.-Offers, stating quantity and price, to
P.C.A. Radio, The Arches, Cambridge Grove,
W.6. [0079
WANTED. " R.S.G.B. Bulletin," May and

Octoier, 1934, " QST " before 1924,
1945, 1946, " Radio " before 1936, most" R/9."-G3IDG, 95, Ramsden Rd., London.

S. W.12. [2156URGENTLY 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. Tel.
Gerrard 2504. (1973

O. 10 headsets or No. 13 microphones..1.1 large or small quantities required top
prices paid.-Industrial Suppliers (Cambridge),
Ltd., 15a-17, Brecknock Rd., London, N.7.
Gulliver 5891. 12018ALTHAM RADIO Co. pay highest prices in

the trade for all American equipment. in-
cluding test sets, transmitters, receivers, tele-prir ting gear, etc.-Jersey House, Jersey St.,
Manchester. 4. Tel. Central 7834-6. [0228
WANTED, AN/APR-4 receiver, any units:

any other good quality U.S. surplus radio
and radar tubes, test sets; laboratory equip-
ments. etc.; give condition and price in first
letter.-Engineering Associates, 434, Patterson
Rd.. Dayton. 9, Ohio. U.S.A. [0234
WANTED, good quality communication rxs..

domestic radios. test equipment, etc., top
prices paid. established since 1937.-Miller's
Radio, 38a, Newport Court. 1 min. from Leices-
ter Sq. Tube. Tel. Ger. 4638. Call, write or
send. Hours of business 10-6 p.m. Open all
day Saturday. [0199
WANTED, signal generators types 30, 31. 51,

53, 54. 56 and 101; also any American test
equipment with prefix TS or BC. American re-
ceivers types AR88, APR4 or similar.-Send
price and details to Hatfield Instruments. Ltd.,
175. Uxbridge Rd.. Hanwell, W.7. Tel. Ealing
0779/9857. f0037
WANTED: we will pay 10% more for the

following American equipment; test sets
with TS prefix, BC221. APR4 receivers, APR4
tuning units, BC342, BC312, power units No.
15 and PE98. teleprinter equipment.-Altham
Radio Co., Jersey House. Jersey St.. Man-
chester 4 Tel C3,11' rs 1 7834-5-6 I-0227
WALTON'S WIRELESS STORES are cash
V V buyers of your surplus electronic equip-

ment. components and va.ves, etc. large or
small quantities: p:ease give full detall.s,.includ-
ing the price you require in your first letter
(note we do not make offers and no acknow-
ledgment on our part will indicate that we are
not Interested or your price is too high).-
Walton's Wireless Stores, 48. Stafford St.. Wol-
verhampton, 10146

VALVES WANTED
VALVES urgently wanted for export, types

813. 723A/13, 250TH, 833. any quantity;
highest prices paid.-Write Pype-Hayes Radio,
606. Kingsbury Rd.. Birmingham, 24 (Erding-
ton 4942.) (201645 /_ falsowoarnald3 v*fitates,8S30/- 807,3 A/B:2

P & P 2K33, 1240. 808. etc.: any quantity; write -
Pype Hayes Radio, 606, Kingsbury Rd.. /Mr -

1,0 mingham, 24. (Erdington 4942.) [1861

NO CALIBRATING NO METAL WORK
JUST ASSEMBLE AND USE

I.F. ALIGNER
Fully screened.

17'6
cies.unes

over the 465 ke/s range of
I.F. f requen

PEE -TONED
NO METAL WORE

JUST ASSEMBLE AND USE

DIMPLE AND COMPREHENSIVE INSTRUCTIONS
AND DIAGRAMS FOR ASSEMRLY AND USE WITH
EACH OF THESE FA -MOLTS KITS.

CASH WITH ORDER OR 0.0.D.
FULL INSTRUCTIONS AND DIAGRAMS FOR ANY
RIT SUPPLIED SEPARATELY, P RICE 1/6 POST PAID.

5I- FOR THE BET OF FOUR.
STAMP FOR ILLUSTRATED LEAFLETS.

RADIO MAIL
DEPT. D,

RALEIGH ST.,
NOTTINGHAM

CABINETS
T EWIS RADIO have the best selection and

finest finish.-See page 92. [0224
WALNUT radiogram cabinets, details.-

Cabinetware, la. Heyes St., Blackburn.
WALNUT radiogram and television cabinets.

soundly constructed; stamp for details.-
R. Shaw. 69. Fairlop Rd.. Leytnstone. E.11
TELEVISION,

radio, radiogram and tape-
recording cabinets. -157. Bromsgrove St .

B'ham. Mid 1054. (2133
CABINETS made to order: send detai:s for

quotations: Bass Reflex cabinets see dis-
play advertisement. page 144.-A. Davies &
Co. (Cabinet Makers). 3. Parkhill Place. off
Parkhill Rd.. London. N.W.3. (Gul:iver 5775).

11987
REPAIRS AND SERVICE

MAINS transformers rewound, new trans -
formers to any specification.

MOTOR rewinds and complete overhauls; first-
class workmanship; fully guaranteed.
P.M. ELECTRIC Co., Ltd., Potters Bldgs..
Warser Gate, Nottingham. Est. 1917. Tel. 47898.

10113

ELECTRIC
blankets and clocks repaired.

efficient service.
ELECTRONIC. 157. Tullibardine Rd.. Sheffield.

11994

INSIST
ON HEARING

THE NEW

DUODE

FINESTAND
MOST NATURAL
SOUND UNIT
An American broadcast station chief
engineer wrote recently to tell us that
after two years of critical listening and
comparison with a wide variety of
American, British and other loud-
speakers, he considered we " had the
edge " on the lot, the t rivals
being one or two outfits costing three
or more times as much as our unit.
A Lancashire man tells us he has had
great pleasure from his unit for four
years, but would like it brought up to
our latest standard. Naturally, we will
do this for him at a very moderate cost.
Barker Units are never written off.
If you really want the kind of sound
reproduction which keeps on giving
fresh joy and pl in full measure
for a long time, and costs much less
than you would otherwise spend, the
NEW DUODE is your mark.
Any good dealer can get you a DUODE
by sending us his order and cheque.
Don't allow yourself to be side-tracked.
Demonstrated properly, the DUODE
stands out in any company. It in
difficulty, write directly to us (or
details.

BARKER
NATURAL REPRODUCERS
3, Newman Yard, London, Wi
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/AR DIELECTRIC
TRIMMER

Protected by Acetate Case
Capacities from 4 to 70pf in voltages
of 500 and 1,000 D.C. Width 16.5
mm. Length 22 mm. Acetate dust
cover optional. Insulation over
10,000 megohms. Power factor less

than .001.
Type approved Cat. A. No. 464.

DEVELOPMENTS CO. LTD.
ULVERSTON, NORTH LANCS.

TEL.: ULVERSTON 3306

GOODSELL LTD.
for High Fidelity Equipment

40 GARDNER ST.,
BRIGHTON, I
Tel.: Brighton 26735.

ODDIE FASTENERS
PAT 507249

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 brochures and other information
will be gladly sent on request.

LEFT w.w."

Oddie, Bradbury & Cull Ltd., Southampton
Tel.: 55883. Cablec: Fasteners Southampton

REPAIRS AND SERVICE
ARMATURE re -winding service to the trade.
VACUUMS, drills, grinders, hood dryers, dental
motors, vacuum cleaner armatures replaced
from stock; 24 -hour service; every job guaran-
teed; all vacuum cleaner parts, hoses, etc., in
stock for any make.
REOAtd ELECTRIC, 95, Park Lane, Leeds, 1.

[1905
TRANSFORMER rewind service, mains.

E.H.T. transformers and chokes, prompt
delivery, range of replacement types ex stock or
manufactured to your specification.
METROPOLITAN RADIO SERVICE Co.' 75.
Kilburn Lane, London, W.10. Ladbroke 2296.

10200
MAINS transformers, E.H.T. line outputs,

chokes and field coils, etc., promptly and
efficiently rewound or manufactured to any
specification; 12 months' guarantee.
LADBROKE REWIND SERVICE, Ltd., 820a,
Harrow Rd., Hensel Rise, N.W.10. Lad. 0914.

10222
REPAIRS. -Mains, EHT or OP transformers,

coils and chokes; also armatures and
motors. New transformers designed to specifi-
cation. All items fully vacuum impregnated.
TRANSFORMER SERVICE Co., 2a, Frithville
Gardens, Shepherd's Bush, W.12. Tel. Shep-
herd's Bush 5819. [0075

ELECTRICAL test instruments repaired and
standardized, all types British or American,

ammeters, voltmeters, ohmmeters DC/AC
multi -range meters, etc.; meters converted to
specification.
THE ELECTRICAL INSTRUMENT REPAIR
SERVICE, 329, Kilburn Lane, London, W.9.
Tel. Lad. 4168. [2011

AUDIO equipment repaired, rebuilt, modified,
disk or tape recorders, amplifiers, tone con-

trol units, sound projectors; quotations without
obligation. -Bernard J. Brown, 33, Goldhawk
Rd., London, W.12. 10025

REWINDS and conversion to mains and out-
put trans, pick-ups, fields, clock, coils, etc.,

from 4/6. P.P. equipment a speciality; all work
guaranteed. -N. L. Rewinds, 32, Blackbird Hill,
N W.9. Tel. Wordsworth 7791. [2236

24-k&aOurillorsernrevrieie6wi,
months'ngmmains aoruatnptuete.4

andsn

'
etc.; all types of new trans., etc. sup-

plied to specification; business heading cir ser-
vice card for trade prices. -Majestic Winding
Co., 180, Windham Rd. Bournemouth, 16520
A S professional sound recordists and mem-

bers of the Association of Professional Re-
cording Studios, we are particularly well quali-
fied to give advice and service on all aspects of
sound recording and reproduction. Design oftape equipment a speciality. Circuits designed,
repairs and modification carried out quickly.
Advice See also below: -
COMPREHENSIVE service to trade and ama-
teur; design, manufacture and repair of elec-
tronic equipment carried out by specialists;
equal attention given to small or large orders.
See also belowr-Autoc,hangers, 48 -hour service,
cleaning and adjusting at fixed price of 35/-
plus carriage; also all repairs carried out; trade
enquiries invited.-Ariel Sound. 57, Lancaster
Mews, London W.2. Tel. Paddington 5092 (2
lines) 11530

ALWAYS at your service, high quality trans-
formers made to suit your requirements or

rewound to the original specifications. Wood-
row Transformers, Ltd., now removed to lar-
ger premises, thus enabling the employment of
more labour and a er d forders -New Address,

quicker
Duddetunrn HillnLaneo.

Willesden, N.W.10. All work fully guaranteed.
[2243

PAINTS. CELLULOSE. ETC,
PAINT sprayingspraying handbook, 3/6 post free. cellu-

lose and synthetic paints and all spraying
requisites supplied; catalogues free. -Lenard
Brooks, 53. Harold Wood. Romford. 10207

BUSINESS AND PROPERTY
OWING poor health. Liverpool, best part city.

complete new double frontage, vitreolite
bronze, commodious premises, main road, s a.v.,
approx. £1,000. premises £2,500 (alteration cost
£.1,200). -Box 2220. [2196

BUSINESS OPPORTUNITIES
OLD -ESTABLISHED firm of exporters in the

electronic field, invite manufacturers seek-ing overseas sales. to communicate Box 0239.
SERVICE engineers. -Write for details of

new business plan to H. Bracey, 34, Elder -
tree Way. Mitcham. Surrey. 12246

AGENTS already calling on departmental
stores. Electricity Boards and high-class

hardware merchants, offered entirely new line.
completely without competition; territories now
avaLable; write, giving details of area covered
and present lines carried. -Box 1815 12100

WORK WANTED
A SSEMBLY, wiring of all types of electronic

eqpt., control panels, switchboards, etc.-
R.A.E., 377, High Rd., London, N.2. [0219

ELECTRONIC equipment, assembling, wiring
from prototype; also light pressing. -Tel.

Chelmsford 3751 [2242
nOLYSTERENE-machining and metal -com-

bined fabricating; miniaturised -assembly
capacity available.-B.S.P. Co.. Marlborough
Yard, N.19. [0183
TEAM of trained technicians with excellent

facilities for the construction of high-
grade prototype equipment of any quantity.
type or comp.exity without any delays and with
strict secrecy; this is the only advt.-Please
register your possible requirements and yoUr
Company now with Mr. C. Meek. 17. Haydock
Rd.. Wallasey. 12094

" AUTOMAT "
Foolproof, Unwreckable,

CHARGER KITS AND CHARGERS.
Selenium Rectifiers, Westalite,

S.T.C. etc.
"AUTOMAT" HEAVY
DUTY HOME CHARGER
for A.C. mains, to charge
6 v./12 v., output 2 amps.,
wt. 79 lb., self-regulating.
unwreckable, selenium
rectification, impreg-
nated transformer, fine
casework, 59/6, P.P. 2/-.
Ditto, 12 v. 3 amp., 68/8;
6 v. 3 amp./12 v. 2 amp.,
881.; 6 v./12 v. 5 amp.,

17/-
;.24 v. 3 amp.,

1401, all with 12 months' guarantee.
PACES, D.C. from A.C., output 230 v.1 amp.,

25/121-.
CHARGER KITS. Ultra -reliable kite at moderate
prices, foolproof and simple to construct. Standard
kit 12/14 v. 3 amp., Westalite rectifier, 65 watt trans.,
ballast/Indicator bulb for 2 v., 6 v., 12 v., no rheo. or
ammeter needed, full instructions, 48/- P.P. 1/10;
handsome steel case. 12/8 extra. Ditto but 2 amp.
rectifier, 45 watt trans., ballast bulb for 2 v., 6 v., 12 v.
charger, 38/6, p.p. 1/8, ease 12/6 extra. Ditto but
for 24 v. 2 amp., 24/-. Heavy duty kit for 6 v.,
12 v. 4 amp., 75 watt trans., 14 v. 4 amp. B.T.C. rect.,
rheostat, ammeter, 88/-; ditto but 6 amp., 95/-,
p.p. 21, Rectifier and transformer for 12 v. 1 amp.
train set, 23/-, pp. 1/4.
SELENIUM RECTIFIERS, all new, not reconstructed
surplus, 12/14 v. 3 a./3.4 amp. Westalite,15/8, p.p. Bd.,
12/14 v. 5 a. S.T.C., 27/- ; large finned type, 14 v.
6 amp., 32/- ; 24 v. 1.5 amp., 15/6. p.p. Pd.; 24 v.
3 amp., 271- ; 24 v. 1 amp., 11/- ; 12 v. 1 amp. c.t.
or h.w., 5/6 ; 12 v. 0.6 a. h.w., 4/6, P.P. 6d.; 6 v.
4 amp., 15/8 ; 6 v. 2 amp., 91-, P.P. Bd. H.T. types,
250 v. 60 mA. h.w., 7/6 ; 250 v. 120 mA. bridge.
14/-. p.p. 6d. ; 250 v. 500 mA. h.... 23/-; 250 v.
200 mA. bridge, 23/- ; ditto 500 mA., 32/-; many
others in stock, all types and sizes.
RENEWBAT. Battery conditioner and desulphater,
acts like a charm on failing batteries, simple and clean
to use, 3/.., p.p. 6d.

CHAMPION PRODUCTS
43 Uplands Way, LONDON, N.21 Phone LAB 4957

THE

CHAFFEY
CABINET COMPANY
50a, CHELTENHAM RD., LONDON, S.E.15

TEL : NEW CROSS 4766

ELECTRADIX
for Satisfaction

LIGHTING PLANTS. ELECTRADIX Plants
are all guaranteed. They are completely re-
conditioned, tested on load and as new when they
leave our Works. You can buy with confidence.
D.C. Plants, 550 watts. 12/18 v. air cooled 634.
360 -watt Alto Lyon 12/20 v. with switch board,
E2S. 1,260 watts Villiers 36 v. 36 amps., [40.
A.C. PLANTS. 15 kVa. Lister-Mawdslay Diesel
Electric Set, 27 h.p. 3-cyl. Lister Engine with
Mawdsley 230 volt 65.3 amp. 50 cy. S.P. Generator
15 kVA. with Exciter, Regulator and Switchboard
on trailer with towing and parking brakes.
Write for list and full specification.
WAVEMETERS. R.C.A. R.E.I49. 200 kc/s. to
30 Mc/s accuracy 0.005 per cent. In original
packing case with Crystal Spares and Instruction
Book, E25.
PRECISION TEMPERATURE CONTROL
OVENS for Quartz Crystals, 230 v. 50 cy. S.P.
will give stability with suitable Crystals of better
than two parts in one -million. Fitted precision
thermostat and thermometer. Temperature ad-
justable 40/60 degrees, 69/10/-. Carriage 5/-.
Send for List of Lob y Gear and Test

Equipment stating your requirements.

ELECTRADIX RADIOS
Dept. A, 214 Queenstown Road, London, S.W.8

Telephone: MACoulay 2159
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NUSOUND SOVEREIGN. The latest super
quality Amplifier. All Triode line up. P -Pull
PX4 output. Frequency response 20-25 kcs.
.6 d.b. and continuing up to 50 kcs. .9 d.b.
Sensitivity 120 my. for max. 10 w. output. Total
harmonic distortion .1 per cent. at 1,000 c.o.s. at
6 watts. 20 d.b. neg. feedback. Independent
Treble and Bass controls. Chassis size : 14 x 9
x 7iin. high. A.C. model only, E26.

Any good amplifier can produce the most dis-
appointing results if the input circuit is not
correctly matched to the radio or gramophone
unit feeding it. Most amplifiers are made without
any knowledge of the other equipment to be used
with them and the input circuit, therefore, is a

compromise which may or may not result in a
satisfactory performance. The Nusound 8/ watt
is not a mass produced product of this kind.
The basic circuitry is identical in all models but
the input circuit is designed to individual require-
ments. The customer tells us which pick up or
feeder units are to be used (our own or any:other
good make) and the amplifier is supplied
to ensure the very best results possible from
the combination.

Nusound 8f watt Quality Amplifier PP 6V6 -
independent Bass and Treble boost and cut-neg.
Feedback -provision for Radio Feeder Unit-Freq.
response 25 to 20,000 c.p.s. f f DB-hum 80 DB
down at 6.5 watts -Feedback 14 DB. Available with
Remote Control Unit, Price E17/10/-, or as illustrated.

GARRARD AUTOCHANGERS & PLAYERS
Ilt.C.80, less Head . EIS 3 3
R.C.75A, less Head E13 I0 0
T/AC, less Head' E7 17 9

HIGH-FIDELITY FEEDERS
VARIABLE SELECTIVITY, 3 -BAND, E16/10/-.

SUPERHET, L.M.S., L12/14/0.
S/H PRE-SET, 3 -STATION, E8/4/0.
T.R.F. PRE-SET, 3 -STATION, 0/019.

N.S.P. PRECISION SCRATCH FILTER, 59/6

NUSOUND PRODUCTS LTD.
(Dept. W121 136 WARDOUR STREET,
LONDON, W.I. Tel.: GERrard 8845

Hours of business : 9 a.m.-5.30 p.m.
Saturdays 9 a.m.-1 p.m.

Stamp for leaflets on our other products.

WANTED
Will any manufacturer who
can deliver Radio Receivers
operating from a 6 Volt bat-
tery (accumulator), middle,
short and long waves, at the
price of ',33-',35 c.i.f. Piraeus,
Greece ; also Radio Receivers
operating from 1.5 Volt and
90 Volt dry battery, address
offers to : P.A.A., Box 1858,
co Wireless World.

or,

CAPACITY AVAILABLE
PRODUCTION WINDING Co.. Brentwood. I

Essex. will have capacity available in the
near future for all types of coil winding; assem-
bly of light electrical equipment or sub-
assemblies; specialists ul quantity winding of
armatures and stators. -Tel. Brentwood 3353.

[2206
CAPACITY available; manufacturer of trans-

formers up to 3 k.v.a. to R.C.S. 214,
chokes, solenoids. etc.: have capacity available ,1

and invite enquiries from manufacturers; small '

runs of electronic assembly also undertaken:
1/6th h.D. induction motor in production, good
delivery. -Avis & Beggs. Ltd., 11. Gosbrook
Rd.. Caversham, Reading. Tel, 71763. [2076

MISCELLANEOUS
METALWORK, all types cabinets, chassis.

racks, etc., to your own specifications'
capacity available for small milling and capstan
work up to lin bar.
PHILPOTT'S METAL WORKS, Ltd. (04B1).
Chapman St., Loughborough. [0208
TAPE recordings transferred to disc. very

reasonable prices. guaranteed satisfaction: .

write.-- Personaldiscs," 50a. Powney Rd..
Maidenhead, Berks. [2092
ALUMINIUM chassis, punched to your re-

quirements; for prices see November issue
W. World." -Wood& Toy, 51, Whinneld

Rd., Worcester. [2163

EkX-GOVERNMENT
steel instrument cases.

I-4 copper plated and finished grey, size 23in
long. 10in high and 7in deep: 10/-. plus 2/6
carriage.-Weatherhead's. Bletchley. Bucks.
AHIGH vacuum impregnation unit or single

or batch coil Impregnation service to R.I.C.
specification 214 or Individual requirements.-
Blickvac, 505. Lordship Lane, S.E.22. Tel.
Forest Hill 7089. [0310
A/OUR own tape recording transferred to disc.
1 -Write, call or 'phone Queensway Private

Recording Studios. 123, Queensway, W.2. Tel.
Bay. 4992. Studio recordings, tape recording
service. 12187
PLYWOOD -Hardboards. Send s.a.e. for free

price lists and samples, including sin ma-
hogany ply 10d sq ft, sheets 721r1X361n; hard-
board all sizes, from 6d sq ft; free delivery
(100 miles). -N. Gerver. 2-10, Mare St.. Lon-
don, E.8. Amherst 5806. [1742
ENGRAVING amateurs and trade could take

the opportunity of engraving problems in
the future by getting in touch with A.G. En-
graving, 19a, Windmill Rd., London, S.W.18.
Bat. 5793. Brass, bronze; erMoid, Perspex dials;
one knob or repetition equally entertained.

[0034
COPPER wires enamelled, tinned. Litz, cotton,

silk covered. all gauges; B.A. screws. nuts.
washers. soldering tags, eyelets, ebonite and
laminated bakelite panels, tubes, coil formers:
Tufnol rod; headphones flexes, etc.; latest radio
publications, full range available; list. s.a.e.:
trade supplied. -Post Radio Supplies, 33, Bourne
Gardens. London. E.4 10138

MOBILE EQUIPMENT
pYE mobile radio telephone.
ONE complete Pye PTC.258 equipment com-
prising fixed station, three mobile units, 10 -
watt transmitters, 12 -watt public address am-
plifiers, operation 12 volt D.C., frequency 30-
100 Mc/s, handbooks, etc.; all in perfect tested
condition.
McELROY ADAMS MFG. GROUP, Ltd. (Sole
concessionaires U.K. for Hallicrafter Communi-
cation Equipment), 46, Greyhound Rd., Lon-
don, W.6 Cables: Hallicraft, London. Tel.
Fulham 1138;9. [2164

NOTICES

isELCHER (RA,D10 SERVICES), Ltd.. an-
nounce that, in order to handle the number

of television aerial installation orders they are
now receiving for Bournemouth and district
and in anticipation of the Isle of Wight tele-
vision transmitter next year, they have estab-
lished a new branch at 14, St. Paul's Lane.
Bournemouth (Tel. Bournemouth 5219); this
Belcher branch (the seventeenth) will handle
all aerial installation orders and television
maintenance for Bournemouth and the sur-
rounding area and will be under the control
of Mr. L. H. T. Binden. [2214

PATENTS
THE proprietor of British Patent No. 573313.

entitled " Multiple section electronic tube
and method of making it," offers same for
license or otherwise to ensure practical working
in Great Britain. -Inquiries to Singer, Stern &
Carlberg, 14. East Jackson Boulevard, Chicago
4 Illinois, U.S.A. 12191

AGENCIES
AGENTS calling on radio dealers, depart-

mental stores offered an additional first-
class line. completely new: exclusive territories
now available throughout the British Isles. -
Box 1731. [2086

SITUATIONS VACANT
The engagement of persons answering these

advertisements must be made through the local
office of the Ministry of Labour and National
Service. etc., if the applicant is a man acted
18-64 or a woman aged 18-59 inclusive. unless
he or she or the employer is excepted from the TERMS -CASH WITH ORDER. C.O.D. 1/- EXTRA.
provisions of The Notification of Vacancies
Order 1952. Phone Orders Accepted -Money Back Guarantee

PERSONAL SHOPPERS I !

See our NEW Showroom (address below)
and inspect these and hundreds of additional

bargains.
Send 3d. for Bargain List. 1.f00

I,500FT. BEAM
FOCUSING TORCH

Highly polished nickel -plate finish,
heavy duty, I4in. long, five standard
U.2 batteries. Brand new. Com-
plete with Ever -Ready batteries.
19/11.

400FT. BEAM TORCH
Fully focusing, nickel -plated. 74in.
Complete with Ever -Ready bat-
teries, 9/11.

SELENIUM METAL RECTIFIER.
Suitable for 2, 6, and 12 v. battery
chargers, model planes, etc. Max.
capacity 15 v. at I amp. New and
boxed. 9'6.

DOOR CHIMES
Frustrated Export Order enables
us to offer these attractive door
chimes at BELOW COST, suit-
able for operation direct from
200/240 Volt Mains. Brand New,
in original cartons. 35/-.

/

CHART BOARD
Ideal as drawing board.
I 7in. sq. complete with
pantograph arm, pro-
tractor head and Per-
spex scale. Each 25/,

ACCUMULATOR
CUT -0 UT

12 or 24 v., 60 A.
Ex-R.A.F., originally cost
over £6 each, suitable
for battery charging, etc.
Limited quantity at IS -
each.

" MEGGER " CIRCUIT
TESTING OHMMETER.
41 v. battery operated, 2 ranges
0-1,000 ohms and 100-203,000
ohms. Size 51 x 4 x 21i n., com-
plete with fitted leather case,
test prod and full instructions.
Unrepeatable at 13/19,6.

Set of TWIST DRILLS
9 drills, complete with plastic 4/6case and stand. Brand new.

OHMMETER. 4 scales,
21 in. diameter, reading 0-5,000
ohms, 0-60 mA., 0-1.5 v..
0-3 v., suitable for continuity
testing. Will operate from
1.5 v. battery, strong case
with full instructions engraved
on back. Brand new, 1916.
Carrying sling, 1)- ex.

RADIO Mechanics and Radio Testers.

BRITAMER. Ltd. 48/56. Bayham P1.. Camden
Town (nr. Mornington Cresc. Tube Stn.), have 479
a number of interesting jobs for men, prefer-
ably experienced in R.A. ground radar equip -

TOOL BOX
U.S.A. manufacture
size 1 8in. x I2in. x Sin
Strongly made water-
proof ply, all externa
edges reinforced. Sub-
divided as illus., leather
carrying handle. Out-
side resprayed green

meat, also radio chassis testers. 2208

1716
ALL ITEMS CARRIAGE PAID IN

U.K. ONLY

SHERMAN'S SUPPLY CO. (W.8)
HARROW RD.. LONDON, W.I0

LADbroke 1718.
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DIRECT FROM THE
°MANUFACTURER

Dulci Radio Radiogram Chassis
A C 100-120 & 200-250 VOLTS.

All chassis II (in. x 7in. x 8/in. high. Latest
type valves 6BE6, 6BA6, 6AT6, 6B W6, 6X4
Flywheel tuning. Negative feedback over entire
rudio section Engraved knobs. 3 Tone position
"or Radio and Gram.

FULLY GUARANTEED
Model B3, Long, Med.. £12 . 12 .0Short (5 Valves)
83 Plus Push Pull Stage

(6 Valves)
B3 Double Feature P/Pull

& RF Stage (7 Valves)
Model B6 SixWavebands
Med, L, 4 Short ( Bd-Spread )
B6 Plus Push Pull Stage £18 . 18 .0(6 Valves)
B6 Double Feature P/Pui. £23 2 .0& RF Stage (7 Valves)

ALL PRICES TAX PAID
Escutcheon for 9in. x 5in. dial, 4/9 extra. Matching
speakers P.M. type 3 ohms Bin or 10in available.
Money back guarantee. Free particulars from
the Manufacturers.

£15 . 15.0
£18. 18.0
£15 . 15 .0

THE DULCI CO. LTD.
97 VILLIERS ROAD, LONDON, N.W.2

,-, Telephone: Willesden 7778

GRAM
for

__Microphones

GRAMPIAN REPRODUCERS LTD

011bunvortb Trading Estate, Felthain. Mdx. Tel. Pelthom 2657

LOCKWOOD
makers of

Fine Cabinets
and woodwork of every descrip-
tion for the Radio and allied trades

LOCKWOOD & COMPANY
Lowlands Rd., Harrow Middlesex. Byron 3704

MN DORM ERS
FOR ALL PURPOSES

SINGLY OR IN QUANTITIES
TO YOUR SPECIFICATION

VARNISH IMPREGNATED
BAKED WINDINGS

WITH OR WITHOUT TAG PANELS

GOOD DELIVERIES
Our rewind dept. will handle your

repairs promptly and efficiently.

P. HOWORTH
(Dept. W.W.)

51 POLLARD LANE  BRADFORD
Tel.: 37030

WIRELESS WORLD

SITUATIONS VACANT
RADIO Technician required as
SIGNALS Assistant Inspector of Police by
Nyasaland Government for one tour of 2-3
years with prospect of permanency; salary, etc.,
£651 rising to £1,103 a year; commencing salary
according to experience; outfit allowance £50,
uniform allowance £10 a year, free passages;
liberal leave on full salary; candidates must
be unmarried, between 21 and 30 years of age,
of good education and physique, not below 5ft
Bin in height, normal vision without glasses;
they must have a sound knowledge of H.F. and
V.H.F. fixed and mobile simplex and duplex
radio telephone systems and low power petrol/
electric chargers and alternators; knowledge of
worse and ability to instruct trainees in radio
subjects desirable.Write to the Crown Agents,
4, Millbank, London, S.W.1. State age, name
in block letters, full qualifications and experi-
ence and quote M1/36023/WF. [2239

BRITISH Electricity Authority.
SOUTH-EAST Scotland Division.
GENERAL Assistant Engineer (Telecommuni-
cations) required in the Technical Department
at Divisional Headquarters, Portobello.
APPLICANTS should possess H.N.C. or equiva-
lent and have experience in installation and
maintenance of automatic telephone equip-
ment employing both D.C. and V.F. signalling;
some knowledge of carrier frequency equipment
and V.H.F. radio would be an advantage.
SALARY scale L501-£656 per annum (N.J.B.
Class AX/BX/8); placing according to experi-
ence; pension scheme.
APPLY in writing by January 8th. 1954 to
Divisional Controller, British Electricity
Authority, South -East .Scotland Division,
British Electricity House. High St., Portobello,
Midlothian. [2219
RADIO Technicians required as
SIGNALS Assistant Inspectors of Police by
the
GOVERNMENT of Kenya for one tour of two
years, extending to three years by mutual con-
sent and with possibility of permanency; com-
mencing salary, etc., according to previous ex-
perience in scale £796 rising to E1,134 a year;
gratuity (at least £162 after two years' ser-
vice) payable on satisfactory final completion
of service; outfit allowance £30; uniform allow-
ance £10 a year; free passages; liberal leave
on full salary; candidates aged 20-35 should be
at least 5ft 7in without footwear, have normal
vision without glasses and be a good educa-
tion; they should possess a sound knowledge
of the installation and maintenance of modern
low and medium powered V.H.F., static and
mobile equipment, H/F transmitters and re-
ceivers, petrol generators and diesel electric
sets; previous police experience not necessary
-Apply in writing to the Crown Agents, 4,
Millbank, London, S.W.1, stating age name in
block letters, whether married or single, full
3qualifications and experience and quote 12238

ELECTRICITY SUPPLY BOARD.
VACANCY: Telecommunications Section.
THE Electricity Supply Board has a vacancy in
its head office. Dublin; the position (pension-
able) is associated with the carrier telephone
and telemetering equipment of its high tension
system.
APPLICANTS should have a University degree
in electrical engineering or be corporate mem-
bers of the I.E.E. and should also have
sound knowledge and experience of carrier
equipment, automatic exchanges, cable laying
and testing.
CONSIDERATION may be given to applicants
who have qualified for graduateship of the
I.E.E. and possess the final certificate in tele-
communications engineering of the City and
Guilds of London Institute and who have, in
addition, extensive experience of the type in-
dicated above.
THE commencing salary will have regard to
qualifications and experience and, in the caseof a fully qualified candidate. will be at an
appropriate point in a salary scale at present
£540 per annum to E930 per annum.
APPLICATIONS giving date of birth and full
details of technical training. qualifications and
exoerience should be addressed to the Personnel
Officer. 27 Lower rtzwilliam St., Dublin.
PATRICK J. Dr.MPSEY, Secretary.
1st December, 1953. [219/.
NEWCASTLE GENERAL HOSPITAL.
REGIONAL Cardiovascular Department.
TECHNICAL assistant required for research in
cardiology Duties will involve the setting up.
care and operation of e:ectromonameters and
recording instruments, and assistance with
ballistoca,rdlographic recording. Practical know-
ledge of electronics is essential. Previous ex-
perience of Physiology would be an advantage.
Three-year appointment.
SALARY Z500X£20-£600 per annum according
to experience.
APPLICATIONS stating age, qualifications and
experience, together with one copy of two
recent testimonials, should be sent to the
Secretary, Newcastle General Hospital, West-
gate Road, Newcastle-upon-Tyne. 4. [2179
DEVELOPMENT engineer required; design ex-

perience of H.F. and V.H.F. transmitters
essential.
GOOD theoretical background and knowledge
of production methods desirable.
APPLY, with full details, to Personnel Manager.
Pye Telecommunications, Ltd.. Dittos Works.
Cambridge.Cambridge. [2111

JANUARY, 1954

SOUTHERN RADIO'S WIRELESS BARGAINS
TELESONIC 4 -Valve Battery Portable. Corn -
piece with 4 Hivac Valves. In Metal Carrying
Case. Easily convertible to Personal Portable.
12 including conversion Sheet.
TRANSMITTERS -RECEIVERS. Types " 38 "
Mark II and III. " 18 " Mark 111. Still available. as
previously advertised. ALSO R109 RECEIVERS.
See October issue of " W.W."
MINISCOPES. G.E.C. M8616. Brand New
Complete in Carrying Case with plugs. C12/101-,
BOMBSIGHT COMPUTERS. Just arrived
new parcel of this USEFUL Unit. Ex-R.A.F.
Brand New. Contains GYRO. MOTORS, REV.
COUNTERS, GEAR WHEELS, ETC., ETC.
Worth many Pounds to Model Makers, Experi-
menters, etc., etc. E3/5/-.
CRYSTAL MONITORS. Type 2. Brand New
in transit case. Less Crystals. 8/-.
LUFBRA HOLE CUTTERS adjustable ;in. to
31in. For use on Wood, Metal, Plastic, etc. 5/9.
THROAT MICROPHONES Brand New.
Magnetic with Long Lead and Plug. 4/6. Button
Type ex-U.S.A., 4/6.
RESISTANCES. 100 ASSORTED USEFUL
VALUES WIRE -ENDED. 12:6 per 100.
CONDENSERS. 100 ASSORTED VALUES
TUBULAR, METAL AND MICA. I5/- per 100.
PLASTIC CASES. I4in. by 101in. Transparent.
Ideal for Maps, Display, Photos., etc., 5/6.
STAR IDENTIFIERS. Type I A -N. Covers
Both Hemispheres. Complete in Case. 5/6.
WESTECTORS. Wx6 and WI 12. 1/- each.
AERIAL FILTER UNITS. MARCONI. P.O.
SPECIFICATION. 4/6.
CONTACTOR TIME SWITCHES. 2 Im-
pulses per sec. Thermostatic Control. Complete
in Sound Proof Case. 11,6,
REMOTE CONTROL for use with above. 7/6.
DIMMER CONTROLS. Bakelite covered.
Wire Wound. Brand New. 1/3 each.
MAGNETIC RELAYS SWITCH. Bakelite.
5c1723. 2/6.
SPECIAL OFFER TO EXPERIMENTERS.
TWELVE METERS AND AIRCRAFT INSTRU-
MENTS. Only need adjustment; or cases broken.
TWELVE INSTRUMENTS (Including 3 brand
NEW Aircraft instruments), 351-.

SOUTHERN RADIO SUPPLY LTD.
II, LITTLE NEWPORT STREET, LONDON,
W.C.2. GERrard 6653

RADIO & TELEVISION COMPONENTS
WE OPERATE A PROMPT & EFFICIENT

MAIL ORDER SERVICE.
"VIEW MASTER" & "TELE-KING" specialists

Easy terms available.

JAMES H. MARTIN & CO.,
FINSTH WAITE, NEWBY BRIDGE.

ULVERSTON, LANC3.

THE

DESIGN and DEVELOPMENT
of specialised equipment for

Research and Industry.

DUN (electronics) & CO.,
17 Victoria Gardens, London, W.11, Park 6636

FIRE !
HIS LIFE LOST FOR LACK OF

NU -SWIFT!
"Door jammed in crash ... car blazing
but window open... he could have
been saved if only ... it was a dreadful
sight . I enclose order ... I shall
never be without my Nu -Swift."

NU -SWIFT LTD ELLAND  YORKS
In Every Ship of the Royal Navy
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SHORT WAVE RECEIVERS R103a.
For use on 100/110 volts 230/250 volts A.
and 12 volt battery. Comprising six valves
and built in vibrator unit Covering 1.7 me/s. to
7.5 me/s. Brand new in perfect working order
f9/15/- plus 5/- carriage.
BRAND NEW AND BOXED METERS
AS UNDER.
0/3500 volt meters D.C. Moving Coil Sin.
scale 4in. stand off 20/- each.
0/6 amp. Thermo Couple 2fin. flush, 7/6 each.
0/30 Plia Moving Coil D.C., 10/- each.
0/15 Volt A.C. Moving Iron 21in. Flush 15f -
each.
0/300 M/a. Moving Coil D.C. 24in. Flush, I0/ -
each.
0/200 M/a. Moving Coil D.C. 21in. Flush, 10/ -
each.
0/1 M a. Moving Coil 2in square, I5/- each.
Postage 9d. extra on all meters.
LOUDSPEAKING TELEPHONE
UNITS. These units are complete with 1

Large Press Button TRUVOX Carbon Mike
and C.L.R. Headphones. Working off 12

volt battery they can be used to speak to four
positions at the same time. Brand new in
cases at only L1/15/-, carr. free.
BUZZER VALVE UNITS Type 2. Can
be used as Morse Training Aids with racilities
for Interference input. Less valves (2) 7/6
each, carr. free.
MIDGET ROTARY TRANSFORMERS.
As previously advertised 11.5 volt input
365/310 volt 30 M/a. output., 15,/- each, post If-.
SIGNALLING TORCHES. Still a few
available ac 3!9 each, post 9d.
CUT-OUTS. 12 and 24 volt 60 amp., as
previously advertised, 10/. each, post 9d.
0/50 A.C. MOVING IRON 4in. PANEL
MOUNTING METERS. Last few now
offered at the knock -out price of 17/6 each,
post 1/-.
TELEPHONE OPERATOR HEAD AND
BREAST SETS. Twin Phones No. 2, 12/6
each, post 1/-.
TAPE DECK CABINETS. Finished in
Imitation Lizard Skin. Colours Green, Red,
Grey, Blue, Brand New, with space for
amplifier, f3/12/6 each, Carriage 2/, Please
state alternative colour.
COLLARO AUTO -CHANGERS, Still
a few left to clear at £9/I9/6 carr. free.
SOLDER. lib. reels of 40!60, 5/- per reel,
post 1/-.
EARPHONES. 60 Ohm. C.L.R., 5/- pair,
and 4,000 Ohm, :7/6 pair, post 1/-.
JONES PLUGS. 8 -way chassis mounting,
7/6 doz. 8 -way with covers, 9/- doz., 4 -way
chassis mounting, 6/., post 9d. doz.
JONES SOCKETS. 8 -way chassis mounting,
7/6 doz. 8 -way with covers, 9/- doz. Post
9d. doz.
JONES PLUGS AND SOCKETS,
M.DGET. I2 -way plug shrouded, 2/6 pair,
post 3d.
BRAND NEW. 50 mfd. Motor Capacitors.
10/6 each, post 9d.
Wishing all our customers a Happy and
Prosperous New Year and looking forward
to your continued support.

UNIVERSAL ENGINEERING CO.
Havelock Works, Havelock Place,
Harrow, Middlesex. Harrow 1432.

YOUR METER DAMAGED?

Leading
Electrical

Instrument
Repairers
to the
Industry

Contractors to The Ministry of Supply
Repairs by skilled craftsmen of all makes and types
Voltmeters. Ammeters, Microammet-re, Multirange Test
meters. Electrical Thermometers. RecrordIng Instruments.
etc. Quick deliveries -tor speedy estimate send defective Box 2263 (2213
instruments by registered post to: -

of

L. GLASER & CO.
Electrical I ent Repairers
96-100 ALDERSGATE STREET, E.C.I

MONarth 6822)

SITUATIONS VACANT
ELECTRONIC engineers are required by

THE ENGLISH ELECTRIC Co., Ltd., Luton, for
work on a high priority defence project. Appli-
cants will be required to undertase the engin-
eering of circuitry already developed, which in-
volves close liaison with, and the progressing
of work through, the drawing office and pro-
duction department. Applicants with experi-
ence of the engineering of radar and/or air-
craft electronics for production will be especi-
ally welcome. The posts are permanent and
progressive and a staff pension scheme is in
operation. Applications to Dent. C.P.S., 336-7.
Strand. W.C.2, quoting ref. 1211. [2114
BRITISH ELECTRICITY AUTHORITY,
LONDON Division.
APPLICATIONS are invited for the following
superannuable post. Salary, including London
Allowance. and conditions of service in accord-
ance with N.J.B. Agreement, Schedule C.
Qualifications entitling to Graduate Membership
of the I.E.E. an advantage.
GENERAL Assistant Engineer -Communications
at Divisional Headquarters.
DUTIES will include maintenance of Private
Communications System using Line, Teleprinter
and Radio techniques. Previous experience of
this work or with a telephone manufacturer de-
sirable. Preference given to holders of H.N.C.
in engineering or scientific equivalent.
SALARY (subject to superannuation deductions)
within the range £526/1 to £670/19, rising to
ultimate maximum £749/14. Opportunities
occur for promotion.
APPLICATION may be made on form obtain-
able from Divisional Secretary, B.E.A. London
Division, Generation House, Great Portland St..
W,1, and be received within 14 days of this
advertisement. [2173

WIRELESS operator/mechanic required for
the

NYASALAND GOVERNMENT Aviation Depart-
ment for one tour of 2 to 3 years with pros-
pect of permanency. Salary, etc., in scale
£651/10 rising to £1,103 a year. Outfit allow-
ance £30. Free passages. Candidates, over 25
and preferably single, must be able to transmit
and receive Morse at 25 w.p.m. plain, 20 E.D.m.
code. They must have a knowledge of the
maintenance of radio transmitters and of diesel
e.ectric plants up to 20 KW, the installation
and maintenance of V.H.F. D/F. equipment,
the theory and design of serial systems, and
of radio theory and workshop experience.
WRITE to the Crown Agents, 4, Millbank,
London, S.W.1. State age, name in block
letters, full qualifications and experience and
quote M2C/30265/WF. [2107
CENIOR microwave engineers are required
1.3 by: -
THE ENGLISH ELECTRIC Co., Ltd., at Luton,
for work on a high priority defence project.
Applicants should have a good theoretical back-
ground to degree standard and experience of
design or engineering of microwave equipment
for development work on aerial and receiving
systems. This work includes investigations of
new methods of construction with a view to
miniaturisation and weight reduction. the de-
3:an of new components and engineering to
the production stage. Successful app.icants will
be required to take charge of a group and to
be responsible for one or more aspects of the
system. The posts are permanent and progres-
sive and a staff pension scheme Is in opera-
tion. Applications to Dept. C.P.S., 336-7.
Strand. W.C.2, quoting ref. 1160B. [2115

FORCES Broadcasting Service (War Depart-
ment Employment).

APPLICATIONS are invited by the War Office
from men, British only, for junior technical
appointments in the Middle East for a mini-
mum period of three years; salary scale £330-
£505 per annum plus Foreign Service r'low-
once; starting salary fixed according to exi..ri-
ence, applicants should be experienced in cr
have knowledge of one or more of the follow-
ing: Installations, operation and maintenance
of medium and short-wave transmitters of
medium power; design and installation of aerial
arrays; disc and tape recording; studio balance
and control
APPLICATION forms and further details can
be obtained on written application only from
War Office (AG 3 ENT), London. S.W.1.
LEADING London X-ray company has12144

CLOSING date. January 22, 1954.

vacancies for the following staff: -
ENGINEER or Physicist, Graduate, with ex-
perience of light engineering and preferably
medical radiography, as assistant to chief
engineer. Candidate otherwise acceptable will
be given training in radiography. Ref. T.A.
TECHNICAL Writer. with knowledge of en-
gineering and electrical circuits to prepare
instruction manuals for X-ray equipment.
Knowledge of medical radiography an advan-
tage. Ref W.
DRAUGHTSMEN. to prepare X-ray depart-
ment layouts. general arrangement drawings of
simple apparatus. and diagrams of instruc-
tions. Ability to sketch in perspective and
familiarity with circuit diagrams an advantage.
Ref. D.
WRITE giving appropriate reference. age.
details of experience and salary required. to

EXPERIENCED
television engineer required.

driving essential. -Hurst, Son & Page, Ltd..
16. Market Place. Boston. 12145

TELEVISION
engineer, thoroughly experi-

enced all makes; preferably car owner:
rate of pay only limited by ability. -Box 2232.

12207

DUKE & CO.
621 ROMFORD RD. LONDON, E.12

Phone : GRAngewood 6677
MONEY BACK GUARANTEE

RECTIFIERS. T.V. type. Salvage, guaranteed.
11/9.00 volt at 250 in/a., also 250 volt at 00

9/95.180 volt at 40 m/a., 3/9. Post 11..
TRANSFORMERS. I.F.s 465 kc/s, new. 2/9

O.P. salvage trans. 1/9. Pick-up trans.,
E.M.I. type, new, 3!9. Microphone trans., ,aced,
exiW.D., 3/9. Car radio trans., 6/9. Post 1/ -
extra.
CRYSTALS. Gemnanium. Brand new, made by
B.T.H. Give first class results. SPECIAL
OFFER 2/3. Post 6d. FREE CIRCUITS.
INDICATOR UNITS. Ex-W.D., but brand new
condition. Valves and C.R. tubes only have been
removed.. Chassis, valve -holders, resistors, con-
de.ers, etc., alone are worth more than our price.
Units include Design " L," type 6C. BARGAIN

T1a10tWs1..ER21:1INI771685.C'Ti7, net', 22/6,46 less valves. '1% ith

METERS. Ex.-W.D. aircraft oil temperature
gauges with 10 ohm Ratiometer Movement. This
to a 100 micro -snip movement which can be easily
re -sealed, full instructions supplied free. Ilin.
square 12/9, p ist 1/3.
9/8 AMPLIFII H I. Bargain. Brand new (ex-W.D.
unused). Contain Mild, two transformers. 400
ohm relay, volume control, varicus condensers.
resistors, etc. Cave measures 5 x Sin. Post 1/6.
RADIO -TELEPHONES, Brand new -
transmitter/receiver. 53.75 me/e. Visual
range. Valves 1(76 (2) and 3(45. Complete
in canvas carrying case, and individually
boxed in heavy wooden transit ease.
Works off set of dry batteries, or vibrator
pack from. 12 -volt accaunulator. Batteries
or vibrator pack stow inside unit,
SPECIAL PRICE £9117/8, or 21847'6

MY

per pair, less batteries or vibrator. BARGAIN
OFFER of £21 per pair with vibrators. All unit.
supplied complete with telescopic aerial, tape
measure, and tuning instructions.
EXTENSION SPEAKERS. Brand new 6itn. P.M.
speaker (low impedance). Mounted on polfshed
and veneered baffle stand or normal box type
cabinets, gold fret. 5ft. lead ready connected.
ONLY 19/9. Post 1/9.
SPOTLIGHTS. Butlers, ex-N.D., 8/9.
side lamps, infra -red glass ideal tail lamps. New.
ex-W.D., 1/9. Post 9d.
TUNING CONDENSERS. Two gang. 0.0005 mid.
standard size. Store sight!, but all tested. CLEAR-
ANCE OFFER. 2/9. Post 9d.
MICRO -SWITCHES. New American miniature,.
250 volts, 3 a.. f X} x liin. BARGAIN OFFER
3/8 each.
CONDENSERS. Guaranteed. Assorted parcel of
fixed and waxed (wire ends). .0003, .001, .0047.
.0068, .004 and 1,000 pf. 45 for 10/-, or 100 for £1.
Post 1/-.

RADIOGRAM CHASSIS FROM 810/17/8.

',latest show, band spread tuning. ieed-back, all
brand new. 8 -waveband (Illustrated), 15 guineas,
with &position tone control. 3 -waveband (531
at 12 guineas. 210/17/8 (ES). similar to above
but by another Manufacturer. All models have
5 valves (latest miniatures), flywheel tuning.
negative feed -back, gain switch, ex. up. and pick-up
sockets. Post 3/6.
C.W.O. or O.O.D. Stamps for catalogue.
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SPERRY GYROSCOPE
CO. LTD.

Invite applications from Engineers holding
a degree or membership of a professional
Institute,for interesting development work
on aircraft instrumentation, automatic
controls, marine products and guided
missiles. Vacancies include :-

ELECTRONIC ENGINEERS for Brentford,
Feltham and Gloucestershire. Additional to
above qualifications, practical experience and
knowledge. of production methods with ex-
perience of one or more of the following is
desirable: Control circuits, D.C. Amplifiers,
Computing devices, Video circuits, Micro-
wave techniques.

HYDRAULIC ENGINEERS for Brentford.
Essential to have apprenticeship and knowledge
of production methods.

MECHANICAL & ELECTRO - MECH -
ANICAL ENGINEERS for Brentford,
Feltham and Gloucestershire. Additional to
above qualifications, desirable to have appren-
ticeship, knowledge of production methods
and experience in design of one or more of the
following: gearing, instrument mechanisms,
servos.

Pension Scheme.
Apply giving full details, including an indica-
tion of the salary range and location preferred,
to P el Manager, Sperry Gyroscope
Co., Ltd., Great West Road, Brentford,
Middx.

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE

ROD, BAR, SHEET. TUBE, STT.IP, WIRE
9,000 STANDARD STOCK SIZES

No Quantity too Small List on application

H. ROLLET & CO., Ltd.
8 Chesham Place, S.W.1. SLOane 3463

ALSO AT
LIVERPOOL BIRMINGHAM MANCHESTER

1 seoRADIO

Accurate tests
High, Low and Grid

Bias Batteries.
Write for leaflet 30M.

GS

.,40)
RUNBAKEN PIA MCNESrER

MORSE CODE Training
COURSES for BEGINNERS
and OPERATORS, also a

SPECIAL COURSE for passing
the G.P.O. Morse Test for
securing an AMATEUR'S
TRANSMITTING LICENCE.

Send for the Candler
BOOK OF FACTS

5 gives details of all Courses
Fees are reasonable.

Terms Cash or Monthly
Payments.

THE CANDLER SYSTEM CO
(S5W)S2b A3INGDON RD., KENSINGTON

LONDON, W.8
Candler system Co., Denver. Colorado, U.S.A.

SITUATIONS VACANT
MARCONI INSTRUMENT Co., Ltd.. St.

Albans.
VACANCIES exist for both Senior and Junior
Electronic Engineers with this well-known
company. The vacancies which .arise from an
expansion of the company's business. cover a
large field. Applications are particularly wel-
comed from young graduate engineers who have
had some industrial experience. For the junior
vacancies the minimum technical qualifications
required is the City and Guilds Final Certifi-
cate in telecommunications. The posts are both
pensionable and permanent.
APPLICATIONS, which will be treated with
the strictest confidence, should be sent to
Dept. C.P.S., 336-7, Strand. London, W.C.2.QuotingS.A.34A.

im STEEL
o

COMPANY OF WALES. [Ltd.T(Tinplate
Division), Trostre Works.

ELECTRONIC technicians required for main-
tenance of various types of industrial electronic
control, consideration will be given to appli-
cants without experience in the above, but with
at least five years' experience in the radio
industry on maintenance: excellent wages and
working conditions in modern cold reduction
plant.-Applications, giving details of age,
qualifications and experience, should be sub-
mitted to:
THE Supt. Labour and Wages, The Steel Com-
pany of Wales, Ltd. (Tinplate Division). [Car-
marthen Rd., Swansea.

IR TRAINERS. Ltd., Dicester Rd., Ayles-
ffr: bury, Bucks, have immediate vacancies

ENGINEERS and design engineers.
QUALIFICATIONS and experience: Some years'
experience in electronics, preferably but not
necessarily with or G.C.E.; advanced
level. Alternative.y, graduate in physics or en-
gineering with less experience.
DUTIES: Interesting work with other design
engineers or on own initiative under senior
design engineer on flight simulators and other
development projects involving electronic and
electro mechanisms.
WRITE fully to the Personnel Officer. [2120
FERRANTI. Ltd. (Computor Dept.), Moston,

Manchester, have vacancies for the follow-
ing:-
(1) ELECTRICAL Engineers possessing at least
a good Honours Degree for development work on
large-scale electronic digital computers. Ref.:
DCD.
(21 ELECTRICAL Engineers of approximately
graduate status to be trained for the mainten-
ance of the Ferranti computers. Experience in
the servicing of large electronic equipments
such as radar systems would be an advantage.
Successful applicants would be based on the
Moston factory but should be free to travel in
the normal course of their work as mainten-
ance engineers.
THE work might also be regarded for some
candidates as post -graduate training in ales
Ironic equipment prior to joining the develop-
ment sections of the department. Ref.: DCM.
PERMANENT staff appointments with pension
benefits. Application forms on request fromMr. R. J. Hebbert, Staff Manager, Ferranti.
Ltd.. Hollinwood, Lancs.
ELECTRICAL Manufacturers at Enfield, r29Mid-

dlesex, require the following personnel for
their Electronic Development Laboratories.
SENIOR Designer Draughtsman, age 28/40

' years, to take charge of Development Drawing
Office; must have good mechanical background
with experience and knowledge of electronic
equipment and some evidence of inventive abi-
lity; experience of working to I.D.P.13 an
advantage.
ELECTRONIC Development Engineer, age 28/ We have a large stock of
40 years with knowledge of physics and experi-
ence of Government Contract work; H.N. cer-
tificate

HIGH
STABILITYoriginal development work in' radiation mone-

, B Sc. or opportunity for
tors (iron chamber type).
ELECTRONIC Development Engineer, age 28/40
years, B.Sc. or Grad. I.E.E. for low frequency
and measuring equipment with some blow -
ledge of ultrasonics and H.F. oscilloscope
rdeci n.
WRITE giving full particulars of qualifica- Trade enquiries invited : Marris & Cartin Ltd.,2t3i0o2ns, experience and salary required to-

[2221 42 Brook Street, London, W.I. GRO. 5571
TV engineers for West End, able to drive:

improvers also required.-Keith Prowse, - -

Ltd., Colquhoun House, Broadwick St., W.I.

RADIO and TV service engineer, [2227
e2n2c2y7

with good salary offered to man of integrity
and hexperience.-H. R. Bourton, 10, Wellsway.Bat.

ADIO and 'television engineer required, rf2u1121y5
experienced all makes, for bench and out-

side; good driver, clean licence; good salary,
references.
ELECTRICAL SERVICE (EDGWARE), LTD.,
117. Edgware Rd., W.2. Pad. 2342. [1726
CCHIEF

engineer required by company of
approximately 750 employees, engaged in

the manufacture of switches, potentiometers and
electronic components, etc.
THE factory is situated in South Wales.
APPLICANTS must have first-class mechanical
and electrical engineering knowledge; only top
rate men please apply to Managing Director,
A.B. Metal Products, Ltd., 16. Berkeley St.,Lond-n, W.1.
APPLICATIONS will be treated in strict con;
Mlence.

[DEVELOPMENT

engineer, age 25 to 30, with
experience of radiocommunication equip-

ment, preferably holding Higher National Certi-
ficate or equivalent, required by firm in Lon-don S.E. area; state age, qualifications, ex-perience and salary required.-Box 1836. 12105

APPLICATIONS
are invited for a number of senior
positions in the Guided Weapon
field. Posts are permanent and will
be offered to suitable applicants
who have either at least 5 years
experience in industry or are
Graduates with two or more years
experience.

Salaries will be commensurate with
experience and advancement will
depend upon original contribution
and enthusiasm for the work.
The following positions are avail-
able :-

(A) Physicist with experience in
electronics.

(B) Circuit Engineer capable of
original circuit development
and familiar with low fre-
quency circuit designs and
miniaturisation, and

(C) Servo Engineer experienced
in design and development of
light electrically controlled
servo mechanism.

Apply Box AC85667,
SAMSON CLARKS,

57-61, Mortimer Street,
London, W.1.

ARIEL SOUND
Professional Recording Engineers.

Public Address Equipment.
Electronic Design, Manufacture and Repair.

(Please refer to Repairs and Services Section for
details of some of our services.)

57 LANCASTER MEWS, LONDON, W.2
Telephone: Paddington 5092.

RESISTORS

U.S.A. POWER SUPPLY UNIT. For Wireless Set
No. 19, Mark II, by Zenith Radio Corporation. 12 -volt
input. 1LT output 275 volt and 500 volt. Includes
.32 mid. condenser. small condensers, resistors, fuses,
complete with motor generator. Weight 22 lb. Price
301- each, carriage 416.
MAINS SUPPRESSORS. Large type, best of all.
Size 411n. x Of in. x 2in. With Inlet and outlet
connections. Price 5/-, poet 1/-.
BALANCED ARMATURE EARPIECES. Brand new
stock, suitable any type crystal eat Self energised.
5/. each, post 7d. ; 48/- doz., post free.
TELEPHONE SETS. The ideal Xmas present, con-
sists two earpieces, speech energised, 20ft. flex. suitable
intercom., baby alarm or for invalids in bed. saves
running upstairs, nothing to go wrong, no batteries
required, two-way communication up to mile.
Price 12/8. post 11'; 1281- doz.. post 3/6.
RELAYS. 20,000 for sale, most types Aim blades,
armatures, and coils. eold separately Send for List.

L. C. NORTHALL
15 HOLLY ROAD. QUINTON, BIRMINGHAM, 12.

Phone: WOO 3166
Callers welcome at our main showrooms.

SW. BEARWOOD ROAD. SMETHWICH.
Spans! attendee Overseas enquiries.
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JUST PUBLISHED!
Principles of

TRANSISTOR CIRCUITS
88s. Od. edited by R. F. Shea illus.
The first integrated treatment of transistor
characteristics and transistor circuits -pro-
viding the basic theory plus elaboration of
techniques applicable in the field.

Television Test Equipment by E. N. Bradley
Ss. Od. Postage 3d.

Statistical Meth,ds in Electrical Engin-
eerirg by D. A. Bell. 25s. Od. Postage 6d.

Probability and Information Theory,
with Applications to Radar by P. M.
Woodward. 21s. Ocl. Postage 6d.

Basic Electronic Test Instruments by
R. P. Turner. 32s. Od. Postage 9d.

Radio Engineers' Servicing Manual edited
by E. Molloy. 42s. Od. Postage Is.

Foundations of Wireless by M. G. Scroggie.
12s. 6d. Postage 6d.

Principles and Practice of Radar by H. F.
Penrose and R. S. H. Boulding. 50s. Od.
Postage Is.

Radio Valve Data compiled by ' Wireless
World.' 3s. 6d. Postage 3d.

Osram Valve Manual. Part I, Ss. Od.
Part II, 10s. Od. Postage 6d. each.

THE MODERN BOOK CO.
I? -23 PRAED STREET

(Dept. W.I)

LONDON, W.2
BRITAIN'S LARGEST STOCKISTS
of English and Ainerican Technical Books
Please call or write for our new catalogue
Phone: PADdington 4185. Open all dav Saturday

Transformers
good enough for

ROLLS-ROYCE

28 1953

save Jae/LEE

We can add nothing to the obvious
inference that none but the best is good
enough for the Rolls-Royce Laboratories.

Ciiii/AGE or DEVIZES
Mi. )1

SAVAGE TRANSFORMERS LTD
Nursteed Road, Devizes, Wilts

Telephone: Devizes 536

SITUATIONS VACANT
THE ENGLISH ELECTRIC Co., Ltd., LUTON,

have vacancies for the following technical
staff on an interesting, high priority defence
project:
(1) SENIOR Radar Engineers.
APPLICANTS should have a sound theoretical
background and have had considerable experi-
ence in the operation, maintenance and modi-
fication of experimental radar systems in the
field. Ref. 1190A.
(2) ELECTRONIC Trials Engineers.
APPLICANTS should have experience of high
frequency communication equipment and be
prepared to accept responsibility for its instal-
lation and subsequent trial at locations in the
U.K. other than Luton. Ref. 456P.
(3) ELECTRONIC Trials Assistants.
SUCCESSFUL applicants will become members
of trials teams under the leadership of Elec-
tronic Trials Engineers and will be required
to assist in the installation and subsequent
trial of H.F. communication equipment. Ref.
456R.
(4) ELECTRONIC Laboratory Assistants.
APPLICANTS should have experience of the
preparation (from circuit diagrams) of infor-
mation for the drawing office and production
departments. Ref. 1066D.
(5) RADAR Assistants.
APPLICANTS will be required to assist senior
radar engineers in the operation, maintenance
and modification of experimental radar systems
in the field. Ref. 1190B.
(6) ELECTRONIC Laboratory Assistants
(Trials)
APPLICANTS should have experience of the
preparation of radar equipment for field trials,
for which a sound basic knowledge of radar
circuitry is essential, and special knowledge
of radar equipment A.A. No. 3 Mk. 7 would
be an advantage. Ref. 1066E.
SALARIES are appropriate to the qualifications
and experience necessary for the various posi-
tions which are permanent and progressive.
A staff pension scheme operates and housing
assistance will be provided for suitable appli-
cants for posts (1), (2), (3) and (6) -Applica-
tions to Dept. C.P.S., 336/7, Strand, W.C.2,
and quoting appropriate reference number.

[2123
ELECTRONIC engineers are required by the

G.E.C. Stanmore Laboratories, Brown's
Lane Division, for work in their development
laboratories in the following fields: -
1. SERVO -mechanisms and magnetic ampli-
fiers.
2. MICROWAVE circuits.
3. PULSE circuits.
4. GENERAL radar circuits and C.R.T. radar
presentation.
5. PREPARATION of G.W. equipments for
trials.
6. STABILISED radar aerials.
APPLICANTS should be experienced in at
least one of the above fields, and also for pre-
ference should have a minimum of two years'
experience in the development of equipment
for the Services; degree or equivalent desirable.
but not essential; the situations vacant are
for permanent staff with' good salaries for the
right men. -Reply to the Personnel Manager
(Ref. WW/MW), " The Grove," Stanmore
Common, Stanmore, Middlesex, stating age.
qualifications and experience. 12143

ELECTRONIC
engineers required by The

General Electric Co., Ltd., Brown's Lane,
Allesley, Coventry, in their development labora-
tories for work on: -
(a) TRIALS team in connection with guided
weapons; 1 senior engineer, also 3 engineers.
(b) SERVO -MECHANISMS; 1 engineer.
(c) PULSE circuitry' 3 engineers.
d) MICROWAVE circuits; 1 engineer.
e) TEST equipment; 2 engineers
f) GENERAL radar circuit development; 2

engineers.
(g) POWER units, including electronic stabi-
lisers and rectifier systems; 1 engineer.
(h) MAGNETIC amplifiers; 1 engineer.
APPLICANTS, preferably with a degree or an
equivalent qualification should have had at
least two years experience in the development
and engineering of service equipment as well as
experience in one of the above.
HOUSES on the outskirts of Coventry, near
our laboratories, are now available for offer to
successful applicants and this offer can only
remain open for a few months: reply, stating
age, qualifications end experience to the Per-
sonnel Manager, Ref. R.G. [2162
AVACANCY exists in the production depart-

ment of a large radio manufacturing com-
pany for a young man, aged about 25 years.
with B.Sc. degree or equivalent qualification;
position offers good prospects of advancement
to one who can prove his abilities. -Applicants
should write, stating age and details of educa-
tion and experience, to Box F.119, Willing's,
362, Grays Inn Rd., London, W.C.1. (2093

MUGHTSMEN are required for. develop -
int work on high priority electronic test

equipment; the work is interesting and offers
considerable scope for men with initiative;
attractive salaries in excess of the A.E.S.D.
rates will be offered to suitable applicants. -
Write giving details of past experience to The
Wayne Kerr Laboratories, Ltd., Sycamore
Grove, New Malden, Surrey. [2161
ELECTRONIC Engineer with practical experi-

ence in industrial applications and good
technical knowledge is required by a large food
organisation centred in London. for the de-
velopment, design and construction of electronic
equipment. Applicants should have initiative
and be resourceful. Post will be of supervisory
grade and salary according to age and experi-
ence. -Apply Box 2122. F2169

SENSATIONAL SALE
OF

Slightly Used & Reconditioned
HI -Fl Equipment

at
cS

285, Camberwell Rd., London,
S.E.5

AMPLIFIERS, RADIOGRAMS, P.A.
Leak T12 Amplifier and T/C unit L22 10 0
Sound Sales A -Z Amp. and T/C unit /19 19 0
Quad with Tone Control unit 121 IS 0
Goodsell Williamson, complete with

TUNER, L.S. and Autochange in
cabinet 149 10 0

Sound Sales 7 -valve PP Autoradio-
gram 155 0 0

Leak outfit complete, built into hand-
some walnut cabinet with 3 -speed
Transcription motor, Connoisseur
LW p/u, I2in. unit CostiI40. Now 185 0 0

Standard Telephones and Reslo
Microphones from E3 12 6

Complete E.N.S.A. P.A. Output with
2 speakers L29 10 0

TAPE RECORDERS AND DECKS
Wearite Deck 127 10 0
Sound Mirror Recorder /39 10 0
Grundig Recorder E59 IS 0
Qualtape Deck C9 19 6

LOUDSPEAKERS
Wharfedale 15in., LI2/19/6 ; Golden

10in. 14 19 6
Sound Sales : I2in., E41151- ; Tenney

Dual, I5in. 125 17 0

Barker I2in. in cabinet to maker's
spec E27 18 0

Voigt energised unit /18 18 0
Wharfedale Super 8 C.S /4 19 6

RADIO TUNERS
Sound Sales DX3, E25 ; DXI 117 0 0
Goodsell 3 -valve Pre-set /12 10 0
Goodsell Superhet/Straight 6 -valve 118 18 0
Felicity 3 -valve S/het, E6119,16 ; 4 -valve L9 17 6

AUTOCHANGERS AND PICK-UPS
Collar* 521 Auto /9 IS 0
Connoisseur 2 -speed motor L14 10 0
Decca Transcription type, 3 -speed unit

with P/U and 2 heads 19 18 0
ACOS GP 20 P/U with extra LP head /3 12 6
Player Desk fitted Goldring Himaster

P.U. /4 19 6
Connoisseur L/W Pick-ups w,th 78

and LP heads ' 14 17 6
American G. Electric 3 -speed Auto -

changer with Variable Reluctance
heads EIS IS 0

Single -speed A.C. Motors from 30/- ;
3 -speed o 13 19 6

Eric 3 -speed Transcription motor,A.C E9 19 6
Goldring 3 -way PUs for :tandard and

LP 12 9 6

Cabinets (callers only).
Several Radiogram Cabinets from

each /4 10 0
Corner Baffles, finished walnut (9 cf) E7 10 0
Large Concrete Corner Panels

(12in. L.S ) E2 15 0
Base Reflex Cabinets for I2in. units 19 9 0
Reflex Co Cabinets for I2in.

units E13 17 6

TELEVISION
Philips 9in Table . 119 19 0
Ekco I2in. Table EU 0 0
Ekco 9in. Table .. . E25 10 0
Cossor 10in. Console L29 IISC

RA DI 0
A.C. Receivers. Cossor, Marconi,

McMichael, etc. Prices from /4 19 0
Battery Portables from 16 10 0
American Car Radio (I only) 17 10 0
Send S.A.E only Orders in strict rotation.

Usual hi -fidelity demonstrations of latest
models : Leak, QUAD, Sound Sales, Rogers,
Wharfedale, Goodmans, W.B., equipment
during sale.

Open all day Saturday Telephone RODney 4988.
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THE " FLUXITE QUINS " AT WORK
" You've landed yourself in a fix
Not to mention our set's gone for six!

You'd .fixed your wire tight
With FLUXITE all viola

But gas pipes and earth wires don't :nix t"
Sec that FLUXITE SOLDERING PASTE is
always by you-in the house-garage-
workshop-wherever speedy soldering is
needed. Used for over 40 years in Government
works and by leading engineers and manu-
facturers. Of all Ironmongers-in tins from
1/- upwards.

TO CYCLISTS. For stronger wheels
that will remain round and true,
here's a time tested tip. Tie the
spokes where they cross with fine wire
AND SOLDER. It's simple-with
FLUXITE - but IMPORTANT.

FLUXITE
SOLDERING PASTE
A Staunch Companion to Fluxite

Soldering Fluid.
SIMPLIFIES ALL SOLDERING

Write for book on the Art of " SOFT " soldering and
far leaflets on CASE -HARDENING STEEL and
TEMPE HMI TOOLS milk FLUME.

FLUXITE LTD.
BERMONDSEY STREET, LONDON, S.E.1.

TELECRAFT
AERIALS ENSURE THE
BEST TELEVISION

TRY ONE AND SEE FOR
YOURSELF

THE HA YES COMPANY
RADIOGRAM CHASSIS
RADIO FEEDER UNITS

e
RG/250. 10 valve chassis with contrast ex-
pansion, variable selectivity, 135.
RG/160. 7 valve chassis, bass and treble controls,
push-pull output. 620.
RG/127. 6 valve all -wave chassis with push-pull
output. 617/51-.
TU/I00/6. All -wave tuning unit for use with
amplifiers. 6.3 heaters. 614/151-.
TU/I00/4. For 4 v. heater supply. E115/5/...

Full details gladly sent on request.
16 Mare Street, London, E.S. Amh 4400

SITUATIONS VACANT
ENGINEER or Physicist with degree or

equivalent qualification regd. for interest-
ing development work. Two vacancies exist
calling for the following experience:-
(a) V.H.F. techniques.
(b) AUDIO frequency circuit design involving
feedback amplifiers and filters.
PLEASE write with full details to ED/145.
Personnel Dept., E.M.I. Engineering Develop-
ments, Ltd.. Blyth Rd., Hayes, Middx. 12167
INSPECTOR must have held A.I.D. approval,
.8. conversant with aircraft wiring and electro-
mechanical control gear (N. London); state age,
exp., salary reqd.-Box 2311. [2241
QENIOR and junior development engineers
I., wanted for radio and television laboratory.
-Write giving full details of past experience
to Masteradio, Ltd., 10/20, Fitzroy Pl., N.W.1.

.r -E.
A VACANCY occurs in the design laboratory[2178

of manufacturers in the Glasgow area for
engineer with experience of development work
on radio or electronic equipment; salary L500-
£600.-Box 2025. [2130

ADIO service mechanics required by Smiths
(Radiomobile), Ltd., for all parts of the

country.-Write details of experience and quali-
fications to Personnel Officer, Goodwood Works,
North Circular Rd.. London, N.W.2. 10342
MCMICHAEL RADIO, Ltd., require experi-

enced radio technicians for the inspection,
testing and servicing of Government radio and
electronic equipment.-Apply to Personnel
Manager, Wexham Rd., Slough, Bucks. [2129
IraItAuGHTSMaN, senior, intermediate and

junior are required by A.T. & E. (Bride -north), Ltd., in their mechanical development
and drawing offices; experience in one of the
following fields is preferable:-
ELECTRO-MECHANICAL devices, light en-gineering. radar, radio, electronic circuitry.
KNOWLEDGE of workshop practice also O.N.C.
advantageous.
POSITIONS are permanent and progressive;
attractive superannuation scheme; five-day
week.
APPLICATIONS stating age, experience and
salary required should be addressed to: Chief
Engineer, A.T. & E. (Bridgnorth), Ltd..
Bridgnorth, Shropshire.A T. & E. (BRIDGNORTH),Ltd., a surig

diary of Automatic Telephone & Electric
Co., Ltd.. have a number of vacancies for
senior and junior electronic engineers in their
development and engineering laboratories.
APPLICATIONS are invited from engineers
having experience in the following fields:-
(a) VHF/UHF radio telephone techniques.
(h) BROAD band (multi -channel) radio
systems.

re)

UHF measuring equipments.
d) ELECTRONIC instruments (general).

) EQUIPMENT engineering allied to elec-
tronics.
POSITIONS are permanent and progressive for
those with suitable qualifications and experi-
ence; there is an attractive superannuation
scheme and a five-day week.
APPLICATIONS, stating age, experience and
salary required, should be addressed to Chief
Engineer, A. T. & E. (Bridgnorth), Ltd., Bridg-
north, Shropshire. (1958
CAPACITOR technician required for process

engineering of paper dielectric capacitors.
-Apply in writing, giving full details, to A. H.
Hunt (Capacitors). Ltd.. Bendon Valley, Gar-
rett Lane. S.W.18.
DEVELOPMENT Engineer required to work on

television aerials. capable of conducting
tests and supplying graphical interpretations,
without supervision.-Write giving fullest details
Box 1690
CANADCANADA.-Experienced television repair 1tech-A.-ExperiencedCnician

required for large department store;
commencing salary $70 per week for fully
qualified man; applicants to state age, experi-
ence, etc.-Box No. 2108. [2158
VULLY conversant technical salesman
s.'

re-
quired for leading radio and TV com-

ponents ports shop in commercial and M.o.S.
goods, in city of Birmingham; state wages and
full particulars.-Box 2194. [2186
RADIO and television engineer required for

old -established firm, high wages and per-
manent position for suitable applicant; all
applications considered.-Apply A. Hartill &
Sons, Ltd., 8-12, Mount Pleasant, Bilston. Staf-
fordshire. [2152
EXPERIENCED radio testers and inspectOrs

required for production of communication
and radio apparatus, also instrument makers.
wirers and assemblers, for factory test appara-
tus-Apply Personnel Manager, E. K. Cole.
Ltd.. Ekco Works. Malmesbury, Wilts. 10238
RADIO and television engineers of all grades

required for new service factory in East
London.-Please write in first instance, giving
details of past experience and salary required,
to Leytonia Radio, Ltd., Service Department,
828, High Rd., Leyton, E.10. [1969
TEST set mechanic required for construction

and maintenance of test equipment; good
knowledge of radio circuits essential.-Write to:
Personnel Manager. Standard Telephones and
Cables. Ltd., Dowlish Ford Mills, Ilminster,
Somerset.

8RAY service technician required for London9
.Z -R. and the Home Counties; practical experi-
ence with X-ray apparatus essential.-Write,
giving details of age, experience and salary
muired,stto Wnaetsoi,ilorthSirseraMectro-Medical),
ELECTRONIC engineers for senior position

in nucleonic instrument design; also
physicist with nuclear physics experience; re-
quired for posts in Electronics Division, E. K.
Cole Ltd., Southend-on-Sea, Essex.-Apply in
writing to Personnel Manager. 12091

RADIO/RADIOGRAM CHASSIS. The
" DULCI " 5 -valve S.M.L. chassis, incorpora-
ting the most outstanding features of modern
design, flywheel tuning, negative feedback
over entire audio range, latest type miniature
valves, etc., etc., combining to give outstand-
ing clarity of speech, with the most faithful
reproduction of music, on gram, or radio,
for operation on A.C. mains, 110 to 200/250
volts, at a price offering the finest value for
money, 112/12/. ; or the Push -Pull 6 -valve
version, at E15/15/-, complete less speaker,
tax paid. Offered under full guarantee, and
money back conditions if not fully satisfied.
Descriptive literature on request.
T.R.F. RECEIVER. Complete in stylish
Bakelite cabinet, ivory finish, x 6in. x

employing four of the latest type valves,
incorporated in a highly efficient circuit
giving sparkling reproduction, together with
high overall sensitivity and selectivity. Guar-
anteed to please, and highly recommended
for value at i6/101-, plus 7,6 carriage and
insurance.
SUPERHET FEEDER UNIT. A three
waveband S.H.L. superhet feeder unit, fitted -
handsome edgelit multicoloured dial, com-
plete with escutcheon, flywheel tuning,
bandpass I.F. switching, four controls, com-
plete with three valves, and plug and leads
for connection to your amplifier. A feeder
unit for the discriminate user, at 6I0/10/-,
plus 7/6 carriage arid insurance.
A.C. AMPLIFIER. A 3 -valve amplifier for
A.C. mains, 200/250 volts, employing selective
feedback, bass and treble tone control lift,
giving an output of 4 watts for the reproduc-
tion of gramophone records with a tonal
sparkle, complete less speaker, f4/10!-,
plus 7/6 carriage and insurance.
CHASSIS ASSEMBLY. Undrilled chassis,
size I liin. x 7in. x 21in., fitted latest type
horizontal drive, with multicoloured S.M.L.
dial, complete with escutcheon, at 32/6, plus
2/6 P.P.

O. GREENLICK LTD.
14, Hillside Rd., Tottenham, London, N.I5

Tel. : STA. 2991.

TAPE -DISC
SERVICE

Have your favourite tape-recording made
into a gramophone record. lid. stamp -
for free literature to .. -
R. R. McDermott. 10, Duke Street, Darlington, Co. Durham

TR1154/55 RECTIFIERS
Input :-200/250v., 50.-S.P. Output :-6.3v.,

13A. -220v., 110m.a.-I 200v., 200ma.
NEW CONDITION-TESTED-GUARANTEED

E17-10-0 per set. Carriage extra.

A. J. WHITTEMORE (Aeradio) LTD.
Croydon Airport, Tel: Croydon 0791. 4583. 7744

surrey. Grams: Aeradid. Croydon.

A.I.D.

A

IIICI HE !
or -Nr

Approved

TRANSFORMERS
of all types up to 25 KVA for Single or Three

Phase operation, Phase Conversion, etc.
MAINS

Output, and Special Purpose Transformers for
Radio Equipment; Chokes, etc

COILS
for Contactors, E.M. Brakes, Air Valves, etc., and

Coil WINDINGS for all purposes
SOLENOIDS

for A.C. and D.C. Operation.

W. F. PARSONAGE & Co., Ltd.
INDUCTA WORKS  Park Rd  Bloxwich  Walsall

Telephone: BLOX. 66464
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POONTIOMETERS

Wire -wound and Composition
types. Single, Ganged, Tandem
Units. Characteristics : linear,
log., semi - log., non - inductive.
etc. Full details on request.

RELIANCE
RELIANCE MNFG., CO. (SOUTHWARK), LTD.

SUTHERLAND ROAD, HIGHAM HILL,
WALTHAMSTOW, E.17.
Telephone Larktwood 3245

METAL RECTIFIERS
6 or 12 v. 1 amp. F/W 5 6
6 or 12 v. 2 amp. F/W 8 6
6 or 12 v. 3 amp. F/W 11 6
6 or 12 v. 4 amp. F/W 12 6
6 or 12 v. 6 amp. F/W 18 6
TRANSFORMERS, by well-known

makers. Fully guaranteed.
Prim 230 v. Sec. 6.3 1.5 amp. 6 6
Prim 230 v. Sec., 4-5-6.3 v.

2 amp. .. 8 6
Prim 110/230 v. Sec. 3 amp. 11 6
Prim 230/240 v. Sec. 2 v.

2 amp., air spaced .. 10 0
Prim 230/240 v. Sec. 6.3 v.

2
Prim 2

air spaced
220/230,

.. 13 9
,

240/250 v. Sec. 2 v. 1 amp.
max. load 2 amp., Sec.
wound .. 12 6

Prim 200/210, 220/230,
240/250 v. Sec. 350-0-350
Heaters, 2 v. 6.3 v. 2 amp.,
4 v., 5 v. 3 amp., 6.3 v.
6 amp., 4 v. 8 amp. .. £3 19 6

Prim 200/210 v., 220/230 v.,
240/250 v., Sec. 425-0-
425 Heaters, 6.3 v. 7 amp.,
5 v. 3 amp., fully shrouded £2 18 6

Prim 200/210 v., 220/230 v.,
240/250 v. Sec. 350-0-350
Heaters 6.3 v. tapped 4 v.
4 amps. 5 v. tapped 4 v.
2 amp. unshrouded Tag
panel connection .. £1 0 0

Wide range of Transformers and
Chokes in stock.

Jacksons Radio Supplies,
163, Edgware Road,

London, W.2.

SITUATIONS VACANT
SENIOR position in servo analysis group (A)

working on guided weapon control systems;
applicants should hold honours mathematics
degree, have some experience in servo mech-
anism systems or electrical engineering; age 28
to 32 approximately.
ELECTRONIC engineer (B) with desire to pro-
duce instructional literature on new product;
engineering background, diplomatic approach
and command of words more important than
knowledge of printing; will ultimately function
as technical editor in charge of section of pub-
lications department.
PLEASE write in detail quoting reference of
post sought to Personnel Manager, de Havilland
Propellers, Ltd., Hatfield, Herts. [2151
TELEVISION Engineer required by leading

radio and television dealers for servicing
department at Halesowen, Birmingham. Must
be fully dualified. Good salary and prospects
for advancement. -Write giving full details of
experience age. etc., to Box 1791. [2090
TA, and radio designers, must have had ek-

 penence with reputable company; quali-
fications H.N.C. or Grad. I.E.E. or B.Sc., age
23 to 35; salary from £450 according to experi-
ence; required for small but expanding factory
in West Surrey. -Box 2724. [2
DELLING & LEE, Ltd., Great Cambridge

R1d7.4,

Enfield, Middlesex, wish to engage a young
man with a good background in physics and
electrotechnology for development work on
electric fuse links for normal and high ruptur-
ing capacity duties.
EXPERIENCE is not essential and an aptitude
for patient and thorough experiment will be
more acceptable than a purely academic
approach.
THE position is permanent and pensionable and
offers considerable scope; 5 -day week.
APPLICATIONS, which will be treated as con-
fidential, should give details of age, education
and experience and some indication of the
salary envisaged.

r02DRAZIGHTSMEN, experienced, required byyyDecca

Radar, Ltd., for permanent posts in
the expanding field of radar engineering; excel-
lent opportunities for advancement exist, the
salary ranges being well beyond A.E.S.D. rates;
staff pension scheme; British nationality
essential.
POSTS are to be filled in the following grades:
Senior section leader, checker draughtsman and
senior design draughtsman; intermediate
draughtsman: circuit draughtsman; installation
draughtsman. -Apply ref. R.D.J., Decca Radar,
Ltd., Radar Research Laboratory, 2, Tolworth
Rise, Surbiton, Surrey. [2050
RADIO and radar testers, first-class men re-

quired for work on V.H.F. communication
gear and Government contracts for radio and
radar equipment by Midland manufacturers. -
Men with wide experience of fault finding in
any of the fields mentioned write, giving
full details, to Box 1562. [2046

TELEVISION Production Engineer is required
by a large company on Merseyside; know-

ledge of radio and experience in manufacturing
techniques with particular reference to the pro-
duction of television receivers is essential; reply
stating age, experience and qualifications to -
Box 1969. [2122

EXPERIENCED fault-finders wanted by Mid-
land manufacturers of radio equipment;

permanent posts located in the Midlands, are
offered to men with experience of radar, radio
control, V.H.F. equipment -Write, stating fully
experience ,.nd salary required, to Personnel
Manager, Box 1563

RANSFORMER testing. -Assistant chief orff1-

test required, familiar with single- and
three-phase transformers up to 100 lcva; the
post is one offering excellent future prospects
in a rapidly expanding firm. -Apply Willesden
Transformer Co.. Ltd., 2a, Frithville Gardens.
Shepherd's Bush. W.12. [1959
'DYE of Cambridge, invite applications from

television engineer -writers, preferably with
knowledge of transmission or allied equipment,
salary within the range £550-E650 per annum
according to experience. -Apply to Technical

Cam-
bridge.

Department, Pye, Ltd.. Can -1-
[1987

DEVELOPMENT engineers required by Short
Brothers & Harland, Ltd., Belfast. for work

on Guided Weapons and other interesting pro-
jects; ideal conditions in new laboratories for
applicants with a degree or equivalent. and
good practical experience in one of the following
nelds:-
(1) ELECTRONICS, preferably C.C. Amplifiers.
Electronic Computation, Pulse Techniques or
Miniature Equipment.
(2) SMALL Electro-Mechanical Devices, Servos
or Instruments.
(31 PRECISION Mechanical Engineering, in-
cluding Hydraulic or Pneumatic Servos.
Medium/Light Mechanisms or Instruments.
GOOD salaries and prospects for men with
initiative.
PENSION scheme, assistance with housing.
SEND full particulars of age, qualifications and
experience, with salary required, to Short
Brothers & Harland, Ltd.. Precision Engineer-
ing Division. Castlereagh. Belfast, quoting Ref.
No. E.3. [2071
ELECTRONIC Engineers are invited to apply1

for senior posts of exceptional interest and
geirrtlanigtVies olfcaan extensiveiar

Ltd ntdo
expand-

frig programmeprogramme of link and radar development.
Applicants must have had responsible develop-
ment experience in the electronic field. Posts
are permanent and pensionable. Good starting
salaries and donsiderable prospects of advance-
ment, -Write, quoting Ref. RLA/6, The Re-
search Director, Decca Radar, Ltd., Research
Laboratories, 2, Tolworth Rise. Surbiton. Surrey.

H. FRANKS
58 NEW OXFORD STREET

LONDON, W.C.I
PHONE: MUSEUM 9594

One minute from Tottenham Court Road Stn.

RECTIFIER UNITS. Input 230 V. A.C.,
50 cycles, output 15/18 V. D.C., I amp.,
ideal for chargers, model work, etc. 31/ -
each.
METAL RECTIFIERS. 5 plates 6 x 6in.,
input 17/20 v. A.C. Output 12/14 v. D.C.
8 amps., 35/- each.
Ditto 9 plates 6 x 61n., input 32/40 v. A.C.
Output 23/26 v. D.C., 8 amps., 57/6 each.
PREDICTOR UNITS, made by Sperry's,
type AA/5, fitted 4 variable speed gear boxes,
115 volts A.C., constant speed motor. numer-
ous worm, right-angle gears, 8 differential
gear units, approx. 75 ballraces, cost over 0300
each to make, nett weight 78 lb., new, in
original packing cases, El I each.
PORTABLE FIELD TELEPHONE SETS.
Type D, fitted handset extra headset, tuned
buzzer, morse tapping key, etc. ES the
pair.

STANCOR," U.S.A. 2.5 K.V.A. 50/60
cycle auto -transformers. Input, 115/250 v.
Output, 110 v. Completely shrouded. Ell
each.
WESTINGHOUSE RECTIFIER SETS.
Style 288 G.P.O. Input 200/250 volts A.C.,
50 cycles, output 50 volts D.C. 11. amps.
L3/10;- each. Carriage 10/-.
VARIABLE RHEOSTATS. Graduated

amp. to 2 amps., 45 ohms. Ideal for chargers,
voltage control, etc. Ref. 50/728. Fitted in
Bakelite case 4in. square I in. deep. 12/6
each.
SPERRY'S CONSTANT -SPEED 115 volt,
50 cycles motors, 2,400 r.p.m., 3iin. diam.,
bin. long, 5/16in. spindle, Iiin. long, Serial
No. LB1931. 37/6.
MINIATURE CLOCK -WORK TIMERS.
Variable, 10 seconds to 3 minutes. Ideal for
model work, photographic timing, etc.
With slight modification will run 15 mins.
full wino, sig. 14 x li x 9/16in. 4/- each.
MODULATOR TYPE 67. Fitted Standard
Mains 230 V.A.C., 50 Cycles, Power Pack
giving 345 V.D.C., 125 M.A.,-6.3 Vclts, 5
Amps, 6.3 Volts, 25 Amps, 12 Valves, viz. :
5-V.R. 65-7 V.R. 54-3 V.R. 92-I-V.R. 116-
1.5Z4G, 64/12/6.
IS Amp. MERCURY SWITCHES. Fitted
with saddle and clip. Price 4/- each. Post
paid.
20 -WATT POTENTIOMETERS. 200 k,
Fitted slow motion dial with vernier control,
3; in. diam., overall height 41 in. Pattern
8419. Price 37/6 each.
CANADIAN FULLY SMOOTHED
ROTARY TRANSFORMERS, housed in
metal case Eli x 6 x 44in. Input 12 v. 2.5 amps.
Output 220 v. D.C. 60 mA. Price 40/- each.
HOOVER BLOWER MOTORS, Ref.
No. 10KB/1 15 for 12/24 volts A.C./D.C.,
ideal for car heaters, cooling, etc. 27/6 each.
STEP-DOWN TRANSFORMERS, input
180/230 volts A.G., 50 cycles, output 4.2 +
4.2 volts, 10 amps., ideal for soil heating
spot welding, etc. 35'- each.
ROTARY RHEOSTATS, Thohms, 6iamps.,
25/. each.
SANGAMO MOTOR UNITS, model 7,
final speed one rev. 24 hours. 200/250 v. A.G.
50 cycles. Price 27/6 each.
SANGAMO MOTOR UNITS, Model 7,
final speed one revolution per seven days,
200/250 v. A.G., 50 cycles. Price 30/- each.
" KLAXON " 24 v. D.C. SHUNT-
WOUND MOTORS. I/20th h.p. 2,500
r.p.m. Price 40/- each.
P.O. Type POLARIZED RELAYS, type
320A.N 110 plus 110 ohm coils, 20/. each.
KENTS 24 -VOLT D.C. 1-20 h.p. SHUNT-
WOUND MOTORS, 3,500 r.p.m. at 24
volts. Will operate on 12 -volt D.C. at approx.
half speed, double spindle, totally enclosed.
22/6 each.
STAINLESS STEEL AERIAL WIRE,
gauge 7/015 in 1,600 foot reel. Price 40/- per
reel.
MINIATURE IMPULSE MOTORS made
by " Gents," size 3 x 2 x Ifin. Suitable for
operating models, switches, etc. Operates on
4/6 volts A.C./D.C. and is very powerful for
its size. Price 8/6 each. Post paid.
10,000 G.P.O. type 3,000 and 600 relays,
assorted contacts and coils. Siemen's High
Speed Relays, Uniselectors, Telephone Keys,
Handsets, etc.

Mailing Lists. Price 6d. each.
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This UNIQUE BENDER

" Quickly and Accurately Forms
Angles, Channels, Sections, Bones, Lids, Trays, Tanks,
Chassis Brackets, Clamps, Clips, Shrouds.
Chemical, Electronic and Electra Medical apparatus.
Used by leading Radio Manufacturers. Invaluable to
Servicing Engineers, Hospitals, Universities and
Research Worker..

For 6 page Folder write to :-
A. A. TOOLS (W)
I97a Whiteacre Rd., Ashton-u-Lyne

LARGE
& VARIED
stocks of

METERS

il
for immediate delivery

Special ordersexecuted 7-14 days

ANDERS ELECTRONICS LTD.

91, HAMPSTEAD RD., LONDON, N.W.1
Euston 1639

SAMSON'S
SURPLUS STORES

INSTRUMENTS. Admiralty Integrators Type A 691
incorporating very fine (Salvo movement, coil 40
ohms. Centre Zero to F.S.D. 1 microamp. Small
mirror 1 metre radius, 65/, Carr. 2/6. 21in. Panel
mounting M.C. Meters 0-30 mA. D.C. 0.100 mA. D.C.,
0-500 mA. D.C., 1216. 21in. Projecting Type 0-750
microammeters, 12/8. 21m Panel mounting M.C.D.C.
20-0-20 Ammeters, 10/8. Master Voltmeter 0-20 v.
A.C. 50 cy. M.I. 61n. mirrored scale, 25/- P.P. on
all meters 1/6.
TELEPHONE EQUIPMENT. Admiralty Sound
Powered Head and Chest set comprising microphone
on swivel base and headphones, 17/6. P.P. 1/6.
Microphone separate, 12/8. P.P. 1/6. Sound
Powered Hand sets, 17/8 ea. P.P. 1/6. Field Tele-
phones Type D5 complete with single headphone
Hand set and batteries built in strong metal containers
suitable for Farms, Building sites, Garages, etc.. 49/8.
Carr. 2/6. Telephone Cable Single D9 1 mile drums,
88/-. Carr. 5/ -
STORAGE BATTERIES. Pritchett and Gold 12 v.
75 AH Batteries built in Teak cases, 54/10/8. Carr.
7/6. 6 v. 100-125 AH as above. £4/19/6. Carr. 7/6.
American 6 v. 90 AH 15 Plate Car Batteries Sin. x 91n. x
7in., 24/7/6. Carr. 5/-. Snide 10 v. 5 AH Glass
Accumulators imitable for HT unit construction,
9/8 each. P.P. 1/6.

169/171 Edgware Road
London, W.2. Tel.: PAD 7851
125 Tottenham Court Road, W.1

Tel.: E US 4912
All orders and enquiries to our Edgware Road
branch, please. This is open all day Saturday.

A1TUATIONS VACANT
ELECTRONIC Engineers with practical fac-

tory experience and technical training, pre-
ferably up to H.N.C. standard, reqd. for liaison
and development work, on radar and allied
equipment; staff and pensionable positions. -
Apply to Personnel Dept. (CE/18), E.M.I. Fac-
tories, Ltd., Hayes, Middx. 12063

PHYSICIST
for development laboratory in

Northamptonshire. Applicant would be re-
quired to control a pilot plant producing various
materials used in the radar industries. Experi-
ence of microwaves desirable but not essential.
Salary will depend on age, qualifications and
experience. -Box 2070. [2138
MECHANICS wanted, must be able to dis-

mantle and repair mechanical details of
radar gear; applicants must be willing to travel;
ex -Service radar mechanical tradesmen with
suitable experience will be considered. -Write
stating experience and wages required to Box
2068. [2134
L1XPERIENCED radio/television engineers
L.r wanted for company with branches at,
Blackburn, Lanes, and Spennymoor, Co. Dur-
ham. -Apply in writing, stating experience and
salary required, to Radio Maintenance
(Northern), Ltd., 8, Grlmshaw St., Burnley.
Lanes. [2149
QUALIFIED Radio and Television Service
.4( Engineers required by progressive North-
west London retailers; drivers preferred: con-
genial conditions for work with good wages;
P -ease apply by telephone for appointment to -
Northern Lights (Cricklewood), Ltd., Speed-
well 7477/4262. [2170
ONE or two vacancies for experienced Radio

and Television Service Engineers in North-
west London area; able to drive; £9 per week
of 44 hours; 2 weeks' holiday annually on full
pay; pleasant working conditions; interviews
will be given to all applicants upon first re-
plies to -Box 2123. [2171
ATECHNICAL sales engineer possessing the

ability to interpret electronic circuits is
required by a large radio and electronic compo-
nent manufacturing firm; this post offers excel-
lent opportunities to a man of the right calibre.
-Applicants, who should be over 30 years of
age, please reply to Box 2207. [2189
APRODUCTION manager who has consider-

able experience in the production of all
types of paper dielectric capacitors is required
by a large and well-known firm; this position
carries high remuneration, and only men of
proved ability should aPPlyApplicants rePlY,
in confidence, to Box 2206. [2188
RADIO RELAY Co. require competent en-

gineer, capable of being responsible for
maintaining network, wiring new estates and
maintenance of receivers and amplifiers. -Write
to W. -s -M. Radio Relay Co., c/o J. J. Leaver
& Sons, High St., Weston -super -Mare, Somer-
set, giving full details. [2176
A SENIOR and a junior electronic develop-

ment engineer required for work on A.F.
amplifiers and switching circuits by com-
munication equipment manufacturers in Wat-
ford area. -Write. giving full details of experi-
ence. qualifications and salary required.. Box
2231. [2206
ELECTRICAL engineer required with experi-

ence of design and manufacture of power
and power factor correction capacitors; position
requires experience of medium and heavy engi-
neering and technical training at least up to
H.N.C. standard or equivalent; S.W. London
area. -Write, giving fullest details, to Box 1684.
DECCA RADAR, Ltd.. have vacancies for menwith P sound knowledge of radio and/or
radar as installation engineers and instructors:
the work is interesting and varies and in all
cases specialist training is given. -Write or
phone for application form to the Manager,

Decca Radar, Ltd., 50, Southwark Bridge Rd.,
S.E. Wateloo 6944 [2049
YOUNG electronic engineer required for de-

velopment of equipment for the measure-
ment of stress and vibration in rotary and
fixed -wing aircraft. Degree desirable. Appli-
cations, with details of training and experience,
should be made to the Personnel Manager,
The Fairey Aviation Co., Ltd., Hayes, Middx.
quoting reference TO/1. [2106
ELECTRONIC engineer for maintaining tele-

vision relay slant, and receivers; (mann
cations, National Certificate or Inter B.Sc..
with experience in television service work:
interesting job with excellent prospects; salary
£450 to £750 p.a. according to status. -Write,
Seaton Valley Relay Company, 8, Millfleld
Rd., Whiokham, Newcastle -on -Tyne. [2146

TELEVISION
engineer. first-class engineer

required for Cardiff old -established dealer,
holding all the main agencies; good opportunity
to join reputable progressive house for the right
experienced man; salary £500 p.a. with pro-
gressive increments; accommodation available
for married apoPcant; full particulars first
instance. -Box 1272. [1955

TRANSFORMER testing. -The position of
chief of test is offered to a keen individual

fully capable of acting on own initiative; con-
sideration will only be given to applicants fully
conversant with testing transformers and L.F.
chokes up to 100 kva capacity: a knowledge
of A.I.D. procedure will be an advantage. -Box
1276. 12960
ELECTRONIC Heating.- 1. Senior and Junior

development engineers required with ex-perience in the design of induction, dielectric
or plastic welding equipment. 2. Applications
engineers required for interesting work asso-
ciated with above equipment; pension scheme,
canteen. -Write full details and salary required
to Chief Engineer, Industrial Electronics
Division. Redtfon, Ltd., Broomhill Road,
Wandsworth. S W 18 [2231

EUREKA & CONSTANTAN
RESISTANCE WIRES

Prices per ounce
SWG Enam. DASC. SWG Enam, DASC.

16 1/6 1/6 28 2/1 2/6
17 1/6 1/6 29 2/2 216
18 1/6 1/6 30 2/2 2/6
19 1/6 1/6 31 2,3 2,8
20 1/6 1/6 32 2/3 2/9
21 1/6 1/6 33 2/4 3/-
22 1/6 1/8 34 2/6 3/-
23 1/6 1/10 35 218 3/3
24 1/8 2/- 36 2/9 3/6
25 1/10 2/2 37 3/- 3/9
26 2/- 2/4 38 3/3 4/3
27 2/- 2/4 40 3/6 4/9

COPPER WIRE
ENAMELLED TINNED

SWG 2ozs 4ozs.
16 1/4 2/-
18 1/4 2/2
20 I/5 2/4
22 16 2/6
24 11/7 2/8
26 1!8 2/10
28 1/9 3/-

2ozs. 4ozs.
1/4 2/-
1/4 2/2
115 2/4
1/6 2/6
1/7 2/8
1/8 2/10
1/9 3/ -

SEND STAMP FOR LIST TRADE SUPPLIED

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4

BASS REFLEX CABINETS
Walnut, Mahogany or Oak veneered, 30" high.
For I2 -in Speakers, 10 -in Speakers, 8 -in. Speakers.
Prices £10.0.0 £9.10.0 £9.0.0 corr. paid
CORNER CABINETS for Goodmans Axiom 150 Mk.
II veneered and french polished E16.0.0 carriage
paid. Without finishing mouldings L1.0.0 less.
A. DAVIES and Co. (Cabinet Makers),
3 Parkhill Place, off Parkhill Road, London, N.W.3.

Gulliver 5775

MODERN SOUND EQUIPMENTS
MAGNETIC TAPE RECORDERS

Using Truvox Tape Deck and hi-fi
push pull amplifiers. Leather -cloth
portable machine. Model 9 49 gns.
Concert Sound Amplifiers 17 gns.

Public Address 25 watts 25 gns.

Gram Chassis lOw. P.P. 4v. 10 gns.
(Catalogues available)

RECORDERS AMPLIFIERS
SPARES

Note: -New sales and order dept.

7 PLUMSTEAD HIGH ST., S.E.18
(I min. Plumstead S.R. Station)

(20 mins. Charing Cross)

PRE-SET

CONTROL LOCK
Designed to lock the spindles
of pre-set potentiometers or
trimmers without rotational
or lateral displacement of
shaft.

Will accept a wide range
of panel thicknesses.

Locking by coin slot or
box key.

Send for leaflet 12
SUTTON COLDFIELD ELECTRICAL ENGINEERS

6 High Street WALSALL, phone: 2531
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Most types of coil winding undertaken.
Very quick deliveries, small or large
quantities. Transformers, Chokes, Solen-
oids, Relay Coils, etc., wound on your
own bobbins or formers for your own
assembly. Impregnating (varnish) on
all work done if required. Best quality
material used. Single prototypes made
to high standards, regulation and cool
running, etc.

FOR CATHODE RAY TUBE FAILURES.
Special low capacity secondary winding for
Heater/Cathode shorts to restore picture
after this fault has occurred. All Primaries
tapped, framed and tag panelled. 200/250,
2 v. at 2 a., 4 v. at 2 a., 6.3 v. at 2 a., 10.8 v.
at 0.3 a., at 29/6 each.

(Discount to trade)
EMISSION REJUVENATORS. 200/250

tapped output tapped in steps. 2 v. to 2I v.
to 2} v. at 2 a., at 35/6 each.
Output 200/250 tapped in steps 6.3 v. to
7 v. to 8 v. up to 91 v. at 2 a., at 37/6 each.

(Discount to trade)
Both space wound for Heater/Cathode shorts
also
T.V. HEATER TRANSFORMERS, 200/250

6.3 v. at 7 a., 0-2-6.3 v. at 1 a., at 19/6 nett.
T.V. AUTO TRANSFORMERS. 0-190-

210-230-240 at 6.3 v. at 7 a., 0-2-6.3 v. at
2 a., at 27/6 net.

T.V. FRAME TRANSFORMER. 60 H.
magnetic deflection, suitable °or most
home constructed sets at 15/6 net.

HALF SHROUDED, 200/250 input, 250/01
250 80 mA, 6.3 v. 3 a. and 5 v. 2 a.. 12 9
net plus 1/1 P. & P.

NORTHERN TRANSFORMER CO.
215 BARKEREND ROAD,

BRADFORD, YORKS

SPECIAL OFFERS
RECEIVER R1132A. We can offer you thin well
known 11 valve Superhet covering 100)124 Mcis
together with a standard 200/250 v. A.C. Power Pack
No. 3 at the special price of E,8/1.6/-, carr. 10)-. These
units are brand new and unused Including valves,
but as they have been in storage some are slightly
marked.
AMPLIFIERS. A high fidelity unit with separate
Bass and Treble controls, constant impedance atten-
tutor for setting volume level. In metal case with
handles, 15 watt output, for 200/250 V. A.C. Mains
operation. Although intended for WO' with the
Claumont British Projector, this flee amplifier is Ideal
for P.A. work, dances, etc.
SPECIAL OFFER. LESS VALVES, 212)10/-.
Or complete with all valves, 215/12/8. Carriage 10)-.
SPEAKERS P.A. Goodmans P.M. 12in. 15 ohms.
Type T.2. A high class speaker at a low price. Ideal
for above amplifier. 25/10/,
SPEAKER CASE, suitable for above. 19 x 17 x 13in.
With lock, Carrying handle, compartment for cable.
23/10/-. Worth double.
AMMETER. 2iin. Flush 0/25 amps. Moving Iron. D.C.
7/8. Poet II--
MILLIAELMETERS. Moving Coil. D.C., 2Pn. Flush
0/30, 0/200, 0/250, 18/8 ; Shin. Flush, reading 150.0-
1,500. 22/8. poet 1/...
VOLTMETERS. 0.300 A.C. Moving Iron 3f in. Sur-
face type, 251- ; 0.300 Flush D.C. Moving Coil, 10/6;
0-20, tin. Flush Moving Coil, 7/6; 0-40 2in. Flush

10/8. post 1/..
RECEIVER 8.1856. As specified for " Ineapenstre
Television." In original packing, as new. Complete
with all valves, 3816, carriage 7)6.
SLOW MOTION DIALS. fiin. Scaled 0400, reduction
200 to 1 or direct, ideal for waverneters, signal genera-
tors, etc. Our Price, while they last, 6)8, post 1/-.
45 Me/s PEE STRIP vision unit for London; con-
dition new, complete with 6 EF50 and EA50 valves.
65/-, carriage 2/6.
'SELF " CIRCUIT BREAKER, %voids blowing manna
fuses if circuit is overloaded. It -set in an instant.
Very useful on test bench. Sire Si,. round, 9/6.
Post 1
PYREX ATRIAL INSULATORS. Glass dome type with
threaded rod and terminals each end, 21in. diem.
with fixing flange. Ideal for allaerialsa.nd in particular
cabin walls or panels, etc. Price only 2/-, post 6d.

Comprehensive List Now Ready 6d.

WILCO ELECTRONICS
DEPT. WW

204 LOWER ADDISCOMBE RD., CROYDON

SITUATIONS VACANT
ASENIOR engineer is required for television

receiver development; experience in this
field Is essential, and applicants should be
capable of undertaking circuit development for
mass production.-Applications giving age,
qualifications and experience, to Baird Tele-
vision Ltd., Development Laboratory, Lancelot
Rd.,Wembley Middx. [2155

ELECTRONIC
engineer with degree or H.N.C.

and with several years' experience is re-
quired for work on under water acoustics.-
Apply in writing to Staff Manager (Ref. RLO/
13), Research Laboratories, The General Elec-
tric Co., Ltd. North Wembley, Middx, giving
eiunicie.details of age, qualifications and experi-
VXPERIMENTAL Physicist regd, for121a6n6
a.:c advanced development section, to investi-
gate a variety of problems arising in the study
phase of development of electronic devices.
Applicants should have a good degree, and pre-
ferably post -graduate experience.-Please write
with full details to Personnel Dept. (ED/148),
E.M.I. Eng. Dev., Ltd., Eayes, Middx. [2168
rrHE M.S.S. Recording Co.. Ltd.. Poyle Close.
K Colnbrook, Bucks, have a vacancy for a

technical assistant required for electronic de-
velopment work on magnetic recording equip-
ment; practical experience or knowledge of
mechanical design an advantage.-App.y in
writing, stating age, qualifications and experi- '

ence, to the above address. (2192
'1" RANSFORMER designer required, an excel -
1. lent opportunity exists for an engineer with

thorough experience of radio mains transformer
and radio transformer design.-Applications,
which will be treated in strict confidence,
should be addressed to the Personnel Manager,
HMeurreshy Radio. Ltd., Welwyn Garden City

ELECTRONIC engineers to inspect and
r2186
ser-

vice AA radar and electronic fire control
equipment. O.N.C. or equivalent qualifications
necessary. Salary £550 (age 28 or over)+N.20
to £628 (London). Generous paid annual leave,
employment at locations within the London.
Home Counties and North and South Thames
areas.
APPLICATION forms from:-O.C.. No. 1 Main-
tenance Unit R.A.. Veterinary Lines. Shrapnel
Barracks. Woolwich. S.E.18.
DR.AUGHTSMEN required. Electronic insr2tr2u62-

ment, or radio experience. Salary according
to qualifications. Saturday interview if required.

j Opportunity to broaden experience with reput-
able firm. Near City centre and all amenities.
Within easy access of London.-Marconi Instru-
ments. Ltd.. Longacres, Hatfield Rd.. St.
Albans.
SENIOR resistor engineer to take managerial111

responsibility for a factory producing
vitreous enamelled wire -wound resistors; prefer-
ence will be given to applicants having special-
ist experience in this field.-Write in the first
instance giving full details of relevant experi-
ence to Labgear (Cambridge), Ltd.. Willow

ace Cambridge.VNGINEER or Physicist with experience of
1:d problems associated with the design of elec-
tronic tubes is required for interesting develop-
ment work in this field. Applicants should
have a degree in physics or equivalent qualifica-
tions. Vacancies also exist for assistants.-
Please write with full details to Personnel Dept.,
quoting ED/126, E.M.I. Engineering Develop-
ment, Ltd., Blyth Rd., Hayes, Middx.
rRAWING office staff required, draughtsmen1
1-0 and drawing office clerk, to take charge of
print room and drawing office records, for a
well -established firm, situated within half an
hour of Waterloo Station; draughtsmen should
have workshop experience and preferably a
knowledge of electronics; good salary paid to
suitable applicants; 5 -day week.-Apply no..
Box 1709. 15, Hill St.. London, W.1. [0246

ENGINEERS required for (a) maintenance
and design of electronic test equipment.

and (b) for quality control and investigational
work on radio valves and other electronic de-
vices; Inter B.Sc. or Higher National Certifi-
cate standard.-Write, giving experience and
salary required, to Personnel Superintendent,
The Edison Swan Electric Co., Ltd., Cosmos
Works, Brimsdown, Enfield. Middlesex. 11966
THE ENGLISH ELECTRIC Co., Ltd., Luton,

have a vacancy for a technical author for
the preparation of manuals and handbooks
covering electronic and/or mechanical equip-
ment associated with guided weapons; housing
assistance can be given to suitable applicant
from the Greater London area.-Applications to
Dept. C.P.S., 336-7. Strand. W.C.2, quoting
Ref. 1155A. [2065
FERRANTI, Ltd. (Hollinwood) have vacancies

for Technical Assistants in the high volt-
age laboratory of their transformer department.
The work involves participation in the general
pork of the surge testing section together with
some work in the development of electronic
test equipment. Applicants should be of ap-
proximately graduate status with some practical
experience in electronics.
PERMANENT staff appointments with pension
benefits.
APPLICATION forms from Mr. R. J. Hebbert,
Staff Manager. Ferranti. Ltd., Hollinwood,
Lancs.
PLEASE quote reference LP. [2079
A SSISTANT electronic engineer required forA design and construction of wide range of

test apparatus used in connection with instru-
mentation of aircraft and test rigs. Applicants
must have a sound theoretical knowledge up to
at least H.N.C. standard and practical experi-
ence in above or similar fields is desirable.-
Write, stating age and full details to Staff
Officer, Handley Page. Ltd., Cricklewood,N. 121 17

GEE-RRDID
4.1

RECTIFIERS. Metal -Selenium -Rectifiers.
Consult us, the rectifier specialists for your
requirements. 48 hour service if required.
All work fully guaranteed. Quotations for
" specials " upon request.

42in. METAL EXPONENTIAL HORNS.
New and unused, I fin. fitting. E2/19/6,
carriage 7/6.

20 WATT GOODMANS PRESSURE
UNIT HEAD, to suit the above, /41151-,
carriage 5/-.

465 K/c QUARTZ CRYSTAL ON B7G
BASE, 18/6, p.p. 1/-.

WESTON ALL-PURPOSE A.C./D.C.
TEST METER, MODEL E.665. New and
unused, complete with batteries. A very
limited quantity available at £13 each only. Also
WESTON BATTERY OSCILLATOR,
MODEL E.692, Type 2. Also new and
unused. Coverage 100 kc/s. to 26 Mc/s.
Audio output approx. 400 c/s. Available at
the ridiculously low price of only E5/19/6. If
these two instruments are purchased together
the two will be supplied for E12, plus 10/- p p.

GOODMANS I2in. P.M. LOUD-
SPEAKERS. 15 ohms speech coil. Special
purchase of these famous speakers allows us
to offer these new and unused goods at the
very low price of E4/1916 each, plus 5/- p.p.

RECEIVER TYPE 3121, I.F.F. New and
unused, complete with all valves and relays,
etc. Price 24/19/6.

AMPLIFIER TYPE 3583, Ref. IOUB/6061.
Containing 12 valves, 45 Mc/s. Pye strip.
Complete and unused. Price ES, p.p. 4/-.

TUNING UNIT, Type 207A. Containing
type CV67 Klystron, new and unused. Price
45/-, p.p. 2/6.

150 v. H.T. BATTERIES. Size Slin. x 6in. x
Ifin. (Ex -Govt. ex -38 set ) In very good
condition, also 90 v. If v. H.T. Batteries.
Ex -Govt. new and unused. As previously
advertised, 4/11 each, all tested before des-
patch. Very limited quantity available p p. 1/3
each battery.

INDICATOR UNITS, Type 6C. Com-
plete with 3iin. C R.T. (VCR 138), mask, base,
mu -metal shield. Condensers, resistors, wire -
wound volume controls, valves (2 VR91s,
2 VR54s). Brand new in original crates
E3/19/-, Carriage paid.

12 v. CAR RADIO VIBRATOR TRANS-
FORMER. 300 v. H.T. at 90 mA ex-Philco.
Only 8/6 each, p.p.I/-

813 CERAMIC VALVE HOLDERS. New
and unused, 9/6 each. p.p

SOLON INSTRUMENT MODEL ELEC-
TRIC SOLDERING IRON. Weight 3k oz.
Length Sin. Suitable for 220/240 v 25 watts
Only 19/8, p.p. I/ -

ALUMINIUM SHEET. 16 S.W.G.
UNDRILLED, 4,'- per sq ft., I2in. x I2in.,
(p.p. 9d.) ; 24in. x I2in , (p.p. 1/-) : 24in. x
24in., 24in. x 36in., (p.p. 2/6).

VALVES. A few of the many hundreds of
different types available from stock. List
available. 8298, E4 : 35T, 30/. ; 1616, 5/-
860, S/- ; CV67. 25/. ; 1619, 10/- ; 3BPI

;

C.R.T., 25/- ; VCRI 38 C.R T., 35!- ; NGTI,
5/- ; ARP I2(VP23), 4/- ; VRI50/30, 12/- ;
3D6/1199A, 4/-; VRI36, 10/- CV7I neon,
2/6

SIEMENS HIGH SPEED RELAYS :
twin 1.000 ohm coils, perfect condition, 1216
each, p.p. 6d.

TERMS C.W.O., CO D., or pro -forma
invoice.

15 LITTLE NEWPORT ST., LONDON, W.C.2

GERrard 6794/1453
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HIGH FIDELITY
The newest VHF FM tuner.

"Wireless World " Design.
Realise the full compass of your ampli-
fier with the immaculate transmissions
from Wrotham, Kent. Scores of quality
enthusiasts, at over 35 mls. radius,
report excellent results with our unit.
Input 10AV to 3mV from dipole.
Output 5mV to 200mV AF. Wide
band with silent background. Aural
tuning indicator. Convertible to AM.
Fine rejection adjustment. Low power
input requirements. Power regd.
only 25M.A. at 220V.

Price £11/17/6
Leaflets 1 With power supply, £15.

Fully complete kits, £7/5/-.
Demonstrations, from 6 p.m., by appt.

Trade enquiries welcome.

BEL SOUND PRODUCTS CO.,
Marlborough Yard, Archway,

London, N.19.
A SC 5078 Nr. Archway (Northern Line) Underground

-liadupspares
Quality Parts

The
Service Engineer's

First Choice

FERGUSON RADIO
CORPORATION LTD.
offers exceptional opportunities
to DRAUGHTSMEN wishing to
make their career in the world
of electronics, television and
radio. Candidates preferably ex-
perienced in the Radio and Tele-
vision industries, must have know-
ledge of mass production methods
and workshop practice. Familiarity
with Ministry requirements an
advantage. Good Salaries; Pen-
sion scheme. Well equipped
Drawing Offices and good work-
ing conditions.

Apply: Employment Manager,
Ferguson Radio Corporation
Ltd., Great Cambridge Road,

Enfield, Middx.

SITUATIONS VACANT
ELECTRONIC

engineers required for research
and development work on the application

ol electronic digital computing techniques to
lidsiness accounting machines; there are
vacancies for the following:-
(ii UNIVERSITY graduates with Honours De-
gree in Physics or Electrical Engineering; 1
or 2 years' experience in electronic research
and development field an .advantage but not
essential.
(ii) ENGINEERS holding Higher National
Cert., Ordinary National Cert., or similar
qualifications, and with practical experience
of electronic equipment.
APPLICANTS without academic qualifications
would be considered if they have had experi-
ence of electronic equipment, preferably of
pulse techniques as used in digital computing,
radar, etc.; salaries will be based on qualifi-
cations, experience and age.-Applications,
stating age, qualifications, experience, etc., to
Personnel Office, British Tabulating Machine
Co., Letchworth. Herts. (2142
WEST London engineering firm, soon moving

to Bracknell, Berks. invites applications
from British subjects for work on defence pro-
jects. Engineers and draughtsmen are required
to fill vacancies under the following headings.
SENIOR Engineers. Applicants should possess
recognised professional qualifications and be
experienced in various aspects of the design of
airborne radio/radar/navigation systems. Ad-
ministrative ability essential.
ENGINEERS. Recognised qualifications and/or
exceptionally wide practical experience of air-
borne radio/radar systems. Knowledge of A.I.D.
requirements an advantage.
DRAUGHTSMEN. Experienced electro-mech-
nical design draughtsmen for work on systems
out:ined above.
HOUSING accommodation will he available for
selected applicants. Salary commensurate with
qualifications and experience. Pull personal
details should be forwarded with applications
to Box 1728. (2084
TUNIOR test assistant with some telecommuni-

cation knowledge required by company S.E.10:a young man studying for City and Guilds
telecommunications course in engineering would
be considered; experience of cable test at audio
and carrier frequencies desirable but not essen-
tial; all welfare facilities; 5 -day week; salary
according to age and qualifications.-Apply
Staff Officer, Telcon Works, Greenwich, S.E.10.

SENIOR
and junior engineers required for

responsible work in radio and television
laboratories, applicants for senior position
should be able to undertake development work
with minimum supervision; excellent conditions
and salary available for applicants who are
accepted.-Apply in first case to Personnel
Manager (Dept. R.D.). McMichael Radio, Ltd.,
Wexham Rd., Slough. Applicants must be of
British nationality. 12021
THE ENGLISH ELECTRIC Co., Ltd., Luton

have a vacancy for a designer of low power
(uP to 1kw) low frequency transformers and
chokes; previous experience very desirable and
applicant should be thoroughly familiar with
winding and impregnation processes; varied
interesting work, involving development of a
number of designs for small quantities.-Appli-
cations to Dept. C.P.S., 336-7, Strand, W.C.2,
quoting Ref. 1137A. [2064
THE ENGLISH ELECTRIC Co., Ltd., Luton,

require technical assistants for vibrationand shock investigations on guided missiles.
previous experience unnecessary, a working
knowledge of electronics required together with
education to O.N.C. or equivalent standard.

I varied and interesting work with good prospects.
-Write stating age, qualifications and experi-
ence to Dept. C.P.S. 336-7, Strand, W.C.2,quoting reference 1000C. (2190

PRODUCTION manager required for radiofactory in Southern Rhodesia; applicants,
preferably single, must have several years ex-
perience in similar capacity, and be capable of
production lay -out, time study and overall
technical supervision; commencing salary E110
Per month; air passage will be provided.-Apply
direct to Chassay Bros. (Pvt.), Ltd., Super-
sonic Industries Ingutshent Road. Light In-
dustrial Sites, Bulawayo. Southern Rhodesia.
3RITISH OVERSEAS AIRWAYS CORPORA-

TION require engineers for the overhaul
and maintenance of Right simulators in central
training unit near London Airport; applicants
should have a thorough knowledge of electronic
techniques; practical experience in the mainten-
ance of analog computors. aircraft radio equip-
ment and remote indicating system an advan-
tage; duties: -3 -shift system covering 24 hours
Per day; salary according to qualifications
£11/14 to £13/19 per week. plus shift pay
(approx. 30/- per week).-Applications to be
addressed to Staff Superintendent (Recruit-
ment), B.O.A.C.. London Airport, Hounslow,
Middlesex. (2154
B.B.C. requires 3 engineers for field strength

section of research dept.. based Kingswood.
Surrey; to carry out experiments involving ft/F
measurements anywhere in British Isles; must
have degree in electrical engineering or
physics, or equivalent, with interest in above
work and allied problems applicable to broad-
casting; experience transmitters, aerials, re-
ceivers and knowledge VHF/UHF techniques
desirable; starting salary £590 (higher if quali-
fications exceptional) by 5 annual increments to
£800 max.; those not completely fulfilling re-
quirements may be appointed initially at start-
ing salary £500 with increments to £685.-
Apply, stating salary required. to E.E.O., Lon-

don. W.I. within 7 days. [2157

ouNiendrNeallowdiNandr-4

tIntroducing the :-
t,

TYANA TRIPLE THREE
SMALL fj

SOLDERING IRON
Complete with detachable

BENCH STAND 19/6
The smallest high -power
soldering iron. Length
only 84"; adjustable long
bit dia. 3/16"; mains volt-
ages 100/110, 200/220,
230/50.

THE
STANDARD TYANA
SOLDERING IRON

Retails at 16/9
Replacement Elements and
Bits for both types always

available.

KENROY LIMITED
152 297 UPPER ST., ISLINGTON,

LONDON, N.I.
Telephone: Canonhury 4905-4663

MALVYN ENGINEERING WORKS
Precision Engineers

Manufacturers of: Chassis, Small
Pressings, Machined Components,
Wiring and Mechanical Assemblies

to specification.
Single and Production Quantities. Enquiries Invited.

100 PARK ROAD, WARE, HERTS.
Telephone: Ware 465

COVENTRY RADIO
189 DUNSTABLE RD., LUTON

Tele. Luton 2677.
Component Specialists Since /925
All B.V.A. and Tungsram Valves

EDDYSTONE COMMUNICATION SETS AND
COMPONENTS

Short Wave Component Catalogue 6d.
T.C.C., Hunts Si Dubilier Condensers. Welwyn and
Erie Resistors.
Lab/Morganite, Erie, Dubilier, Colvern and Amplion
Potentiometers.

Oemor, Wearite and Weymouth Coils and
Packs.
Eddystone, Denco, Wearite and Weymouth 'L.P.'s.
Woden and Elston Transformers.
Else. Goodmans, Plessey, Rola/Celestion Speakers.
Avo and Taylor Test Meters.
E.M.I. Scotch Boy and Grundig Recording Tapes
Valrailio Vibrator Convertors.

These are come of the components we stock. Send
Inc one 50 -page Component Catalogue, price ed.

METERS
FOR WORKSHOP AND LABORATORY

Electrical test instruments re-
paired and calibrated, all types
and makes, ammeters, volt-
meters, ohmmeters, DC/AC
multirange meters, etc., meters
converted and rescaled to speci-
fication. Quick service for

industry

THE ELECTRICAL INSTRUMENT
REPAIR SERVICE

329 Kilburn Lane, London, W.9. Tel. LAD 4168

9
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NEW G.E.C., S.T.C. AND " WESTA-
LITE " SELENIUM RECTIFIERS.
Largest L.T. range in Great Britain.
Latest Current Products. NOT Surplus.

CURRENT PRICE LIST
S.T. & C. E.H.T. K3/15, 4/5; K3/45, 8/2;
K3/50, 8/8; K3/100, 14/8.
BRIDGE CONNECTED FULL WAVE.
17 v. 1.2 a., 16/4; 1.6 a., 26/-; 2.5 a., 29/-;
3 a., 30/-; 4 a., 34/6; 5 a., 37/6, all post free.
33 v. 0.7 a., 24/3; I a., 28/-; 1,5 a 45/-;
2 a., 51/-: 3 a., 52/.; 4 a., 62/-; 5 a., 67'-;
all post I!-. 54 v. I a., 38/6; 1.5 a., 62'-;
2 a., 69/-; 3 a., 70/-; 5 a., 93/.'; 72 v. I a., 49/-;
1.5 a., 78/-; 2 a., 8I/- ; 3 a., 92/- ; 5 a.,1221-;
100 v. 1 a., 70/-; 1.5 a., 112/- ; 2 a., 1281- ;
5 a., 174 -; all post 12.
BRIDGE CONNECTED HEAVY DUTY
fin. SQUARE COOLING FINS. 17 v.
6 a., 49/6; 10 a., 56/-; post 1/6.
BRIDGE CONNECTED HEAVY DUTY
Funnel Cooled, also
fin. SQUARE COOLING FINS. Re-
vised price, same both types. 17 v. 12 a.,
102/-; 20 a., 118/-; 30 a., 164/-, 50 a.,
112/15/-; 33 v. 6 a., 91/-; 10 a., 104/-; 12 a.,
168/-; 20 a., 188/-; 54 v. 6 a., 120/-; 10 a., 142/-;
72 v. 6 a., 154/-; 10 a., 178/-; 100 v. 6 a.,
Ell; 10 a., £12/15/-; all post 1/10.

" WESTAL1TE " (BRIDGE), 12-15 v.
D.C., 1.2 a., 15/10; 2.5 a., 27/8; 5 a., 31/9;
10 a., 54/6; 20 a., 99/6; 30 a., 144/10; 50 a.,

257/-; 24 v. 1.2 a., 15/10; 2.5 a., 27/8; 5 a.,
51/-; 10 a., 92/7; 20 a., 176/2; 36 v. 1.2 a.,
27/8; 2.5 a., 5I/-; 5 a., 69/10; 10 a., 130/9;
E.H.T. RECTS, I4D, 134, 22/-; 36 E.H.T. 60,
31/10, 'all post extra.

Wholesale and Retail

T. W. PEARCE
68 GREAT PERCY STREET, LONDON, W.C,1
Off Pentonville Rd. Between King's Cross and Angel

Fidelia
HAND BUILT

QUALITY
UNITS

MAJOR

10 VALVE

RADIOGRAM

CHASSIS £32/8/4

If you are determined to have quality reproduction
but have only a modest sum to spend why not send
for our data sheets'? Fidelia equipment used with
a careful choice of speakers and pick-ups will give
results not exceeded by spending much more money.

A Very Happy Nero Year to All.
Fidelia Standard 7 -valve model £21 12 .0
Melia Elva 0 -valve model £23 18 4
Fidelia de Luxe 9 -valve model £24 6 6
with 7 watt Push -Pull output stage.
ALL MODELS haw triode output stages, Variable
Selectivity. Separate Bata and Treble aontrole,
Cathode fol!ower detector, 20-20.000 cycle? audio
response.

2 AMHURST ROAD,
EL RU/ TELSCOMBE CLIFFS,

ltd Nr. Brighton,
SUSSEX

Tel: Peacehawn 3156

SITUATIONS VACANT
V. K. COLE. Ltd.,Southend-on-Sea, require

for their development laboratories, senior
and junior enginears, electronic eng.neers. and
a nuc.conic physicist; applicants should be ex-
penenced in the design and deve,opment of
either R.F. side of television receivers, car radio
or nucleonic instruments and should have
degree or equivalent qualification.-Apply stat-
ing age, qualifications and experience, to Per-
sonnel Manager. [2186'rEST engineers required for specification

testing and calibration of a wide variety
of medium and high frequency communication
transmitters (100W to 104W), receivers and
L.P. amplifiers (250W to 30kW). Permanent
posts with salary according to qualifications and
experience; 5 -day week; canteen facilities;
pension scheme.-Write full details to Redifon,
Ltd., (Dept. T.), Brownhill Rd., Wandsworth.
S.W.18. [2180
McMICHAEL RADIO, Ltd., require sensor

and junior engineers in their equipment
division laboratory at Slough; training and ex-
perience in the field cf applied electronics (in-
cluding communications) and experience of
working viith Government Departments are the
chief qualifications required-Write, stating
age and full details of training. qualifications
and experience, to the Chief Engineer, Equip-
ment Division. McMichael Radio, Ltd.. Slough
Bucks 10198

PHYSICISTS and electronic enc,,ineers.-In-
teresting opportunities exist for versatile

graduates on the development of transducers
and associated electrical/electronic apparatus
for measurement of transient and steady state
phenomena in precision mechanical engineer-
ing projects in West London research dept.-
Applicants with suitable education and indus-
trial background please forward full details of
education, qualifications, ,experience, salary re- ,

quired to Box 1799, quoting ref. HFA. (2096
AIR MINIETRY requires Civilian Iastruc-

tors, Grade III, in the trades of air and
ground radar and wireless fitter, for temporary
posts, with prospect of permanency, at R.A.F.
Radio Schools, Yatesbury (Wilts), Cosford
(Staffs) and Locking (Somerset). Qualifications
at least 5 years' practical experience and ability
to instruct. Trade test before entry. Pay is
£480 at 26 rising to E597.-Apply to Air
Ministry, 55(0). Cornwall House, Waterloo
Rd., London. S.E.1. [2210
SENIOR Mechanical Designers, due to con-

tinued expansion two excellent opportuni-
ties have arisen in light engineering and elec-
trical fields to deal principally with domestics,
radio and television development; the positions
which are progressive and permanent, carry
salary above average, according to age and ex-
perience: practical experience essential; age
26 minimum; pension scheme in operation
after qualifying period.-Write, Personnel
Manager, Vidor-Burndept, Ltd., Erith, Kent.
YOUNG men with good knowledge of A.C.

theory and/or experience in radio, high
frequency communications or similar fields, re-
quired for limited number of vacancies in
inspection department of electrical communica-
tions engineering organization in Liverpool;
permanent employment offered with good pros-
pects of advancement.-Applicants, who should
have completed their military service, should
write, giving full details of age and experience,
to Box No. 438, Dorland Advertising, Ltd. 18/
20 Regent St., London, S.W.1. [2106

VILTER design group of Automatic Telephone
& Electric Co., Ltd., Liverpool, has vacancy

for engineer to deal with the problems
associated with quantity production of electrical
wave filters; previous experience in this or
similar work is essential, and a degree in
engineering or physics Is desirable; permanent
staff p;sition with contributory pension fund
and usual staff conditions.-Write to Personnel
Manager, Automatic Telephone & Electric Co.,
Ltd., Edge Lane, Liverpool 7, giving full de-
tails of experience, qualifications and age. [2150
MECHANICAL Engineer required to take

charge of mechanical design and develop-
ment side of electronic and electro-mechanical
projects. Applicants should be of degree
standard, with experience of electronic equip-
ment, instrument mechanisms or light servo-
mechanisms, and be capable of supervising the
work of a small drawing office and model shop.
Good salary offered by established company
opening new laboratories in Surrey. Five-day
week. Pension scheme.-Apply with full details
of previous experience to Box 1727. [2083
DEVELOPMENT engineer required with at

least 7 years experience in research in
development and design of light engineering,
electronic and mechanical projects, such as
magnetic recording, telecommunications and
audio frequency equipment; preferably with ex-
perience in the supervision of a small group
and some outside design liaison with other
firms; age 30-35; degree desirable' location
South Coast.-Please give full details in first
instance stating experience, age and salary re-
quired. in confidence to Box 2088. [2147
CHIEF Engineer, microwave link develop-

ment; Deere Radar Limited is creating an
appointment at the rank of chief engineer. to
lead a growing division engaged in the de-
velopment and exploitation of microwave link
systems; the successful applicant must have
had, in either this or closely allied fields. con-
siderable industrial experience at a senior level:
this experience must provide evidence of a
faculty for leadership, organising ability. and
a capacity for drive; British nationality is
essential; a starting salary commensurate with
the level of the appointment will be paid. --
Replies, which will be treated as strictly con-
fidential. should be addressed to the Research
Director. 2 Tolworth Rise. Surbiton. Surrey

10450

GALPIN S
ELECTRICAL STORES

408 HIGH STREET, LEWISHAM, S.E.13.
Tel.: Lee Green 0309. Nr. Lewisham Hospital.

TERMS: CASH WITH ORDER. NO C.O.D.
All goods sent on 7 days' approval against cash,

EARLY CLOSING DAY THURSDAY.

ELECTRIC LIGHT CHECK METERS, useful
for subletting, garages, etc., all for 200/250 volts
A.C. mains, 5 amp load, 19/. each; 10 amps, 22/6;
20 amps, 27/-; 25 amps, 32'6; 40 amps, 38/6;
50 amps, 46/6; and 100 amps, 57/6 each, all
carriage paid.
6 or 12 VOLT RECTIFIERS at 4 amps output,
complete with suitable transformer, 200/230
volts input, 45/- each, post 1/6.
METAL RECTIFIERS, suitable for 6/12/24
volts at 10 amps charging with the correct trans-
former. complete with TX 97/6 each, or Rectifier
only 35'- each.
1,000 WATT AUTO WOUND VOLTAGE
CHANGER TRANSFORMER tapped 0/110/
200/230/250 volts, i5/15/- each, carriage 4/6.
Ex-W.D. U.S.A. HAND GENERATORS,
less winding handle, output 425 volts at 110 m/a.,
at 6.3 v., 24 amps, complete with smoothing,
30/- each, carriage 2/6.
Ex-U.S.A. ROTARY CONVERTORS, 12

volts D.C. input, outputs 500 volts 50 m/a..
275 v. 100 mia. Complete with smoothing,
22/6 each, carriage 2/6, as new.
Ex -NAVAL ROTARY CONVERTORS, 110 v.
D.C. input, 230 volts A.C. 50 Cy, I ph 250 watts
output. Weight approx. 100Ibs., E12/10/-,
c forward.
MAINS TRANSFORMERS (NEW), suitable
for spot welding, input 200/250 volts, in steps of
10 volts, output suitably tapped for a combination
of either 2/4/6/8110 or 12 volts 50/70 amps, 95/ -
each, carr. 7/6.
MAINS TRANSFORMERS (NEW), 200/250

2alts
input in steps of 10 volts, output 0, 6, 12,

4 volts 6 amps, 42/6 each, post 1/6. Another, ax
above but 10-12 amps, 55/- each, post 1/6; another
as above but 25/30 amps, 75/- each, carriage 3/6;
another, input as above, output 0/18/30/36 volts
6 amps, 47/6 each, post 1/6.
MAINS TRANSFORMERS (NEW), input
200/250 volts in steps of 10 volts, output 350/0/350
volts, 180 m/amps, 4 volts 4 amps, 5 volts 3 amps,
6.3 volts 4 amps, 45/- each, post 1/6; another
350/0/350 volts 180 m/amps, 6.3 volts 8 amps,
0/4/5 volts 4 amps, 45/. each, post 1/6; another
500/0/500 volts 150 amps, 4 volts 4 arias C.T.,
6.3 volts 4 amps, C.T., 5 volts 3 amps, 47/6 each,
post 1/6; another 425/0/425 volts 160 m/amps,
6,3 volts 4 amps, C.T. twice 5 volts 3 amps, 47/6,
each, post 1/6.
MAINS TRANSFORMERS, 200/250 volts
input, output a combination of 6, 12, 18, 24. 30
and 36 volts at 6 amps, 45/. each, post 1/6.
METERS. Moving Coil, 0 to 14 amps, 18/6 each.
Ditto, Moving Iron, suitable for A.C. 0 to 30
amps, 251- each. Another moving coil, 100 to
250 amps. D.C., 35/- each, all 4in. scale.

12/24 VOLT RECTIFIERS at 4 amps, with
suitable Mains Transformer, 200/230 volts input,
55/- each.

MAINS TRANSFORMERS, input 180/250
volts, output 435/0/435 volts, 25 m/amps, 6.3
volts 10 amps 6.3 volts 8 amps, 6.3 volts 8 amps.
5 volts 6 amps, 65/- each.
3 KILOWATTS DOUBLE -WOUND VOLT-
AGE CHANGER TRANSFORMERS, 110/130
volts or vice -versa, as new, weight approx. 1001bs.,
iI2/10/- each, carriage forward.
MAINS TRANSFORMERS. 200-250 volts
input, output 400/J/400 volts, 2:80 m/amps, 6.3 v.
8 a., 2 v. 3 a., 5 v. 3 a., 4 v. 2 a., 4 v. 2 a., the last
two heaters insulated at 8,000 volts, 85/- each;
another 200/230 volts input, output tapped 0,9.
18 volts at 4 amps, 25/- each, post II-.
D.C. MOTORS, 230 volts, 3 h.p., 3,000 r.p.m.,
in good condition E3/S/- each; ditto Fan Motors,
230 volts D.C., 20/- each; 110 volts D.C., 17/6
each.
MAINS TRANSFORMERS, input 200/250
volts, output 45/50 volts, 70 amps, suitable for
arc welding, El5 each; another 70 volts, 50 amps,
115 each.
WELDER TRANSFORMER, 200/250 v. input,
output 0/60/80 volts, 800 amps. Complete, on
trolley, L32/110/-, c/fwd.
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ON DON CENTRA
RADIO STORES

GROOVE LOCATING UNITS enabling operator to
preselect any point on 10, 12 or 16In. discs for play-
back purposes.
Consists of substantial machined casting with adjust-
able counterpoise pick-up arm fitted with high.fidellty
pick-up, and instantaneous calibrated groove selector
with micrometer adjustment and "velvet touch"
lever for dropping pick-up. £21101-, carr. paid.
ROTARY CONVERTERS 110 v. D.C. input, 220 v.
A.C. output, about 60 watts. In metal case. 25/10/-.
P. & P. 5/-.
DECCA LONG PLAYING RECORD PLAYERS MODEL

WA. DUAL -SPEED (330 and 78 r.p.m.)
For use with your own A.C. receiver. Brand new.
Fitted sensitive crystal pick-up with sapphire stylus
and lightweight plastic spring balanced arm. Robust
induction motor, rubber cover turntable. Heavy
gauge pressed steel base finished brown enamel.
25/10/8. carr. Pd.
ELECTRO MAGNETIC COUNTERS. Ex-G.P.O.
every one perfect, electro.magnetic, 500 ohm coil.
.muting to 9,999, operated from 25 -v. -50.v. D.C.,

ildn. long x lie.., many industrial & domestic
noes, 15/-. P. at P. 9d.

See previous 'Wines for other bargains
N.B. We do not issue lists or catalogues. Carriage
charges relate to British Isles only.

23 LISLE ST.
G

) LONDON. W.C.2
ClosId Thursday 1 p.m. Open all day Saturday

U.S. WAR SURPLUS WANTED
APR -4, APR -5, APR -I. ARC -3, etc. ; TS -12,
13, 34, 35, 36, 45, 120, 146, 155, 173, 174,
175, 323 and other " TS "-units, etc., par-
ticularly for the MICROWAVE REGION ;
also U.S. commercial laboratory equipmena
(General Radio, Ferris, etc.) ; special tubes
such as 723A/B, 3C22, etc. ; spare parts
technical manuals ; sing!, units or large
quantities.
Sell direct to us, receive the full top price.
Describe and price to :

ENGINEERING ASSOCIATES
444 Patterson Road,

Dayton 9, Ohio, U.S.A.

INTERESTED IN F.M.?

O

DIG Walk E -A. 1707A713

Component Specialists since. 8-oadcosting startA

Can supply all the parts for the

F. M. FEEDER UNIT
(Amos & Johnstone, 1952-19;3 Sept. Issues)

Send 2/- for "W.W." Booklet, Price List,
and Schematic Wiring and Layout

Drawing.
Also for details of their New Mailing

List Scheme.

H. L. SMITH ft CO. LTD.
287/289 EDGWARE ROAD, LONDON, W.2

Telephone: Paddington 5891
Hours 9 till 6 (Thursday, I o'clock)

Near Edgware Road Stations, Metropolitan & Bakerloo

SITUATIONS VACANT
TECHNICIAN required, must have basic know-

ledge/ of electronics, for pharmacological
researcn; salary according to age and experi-
ence.-Apply School of Pharmacy. University
of London, 17, Bloomsbury Sq.. W.C.1. [2231
11.7,LSCrrIONIC engineers required by Vidor-li Ltd., West St., Erlth, N. Kent,
ior work on expanding programme of V.H.r'.
and U.H.F. projects and associated specialised
test instruments; also for development of sub -
miniaturised techniques; vacancies offer excel-
lent opportunities of independent design and
development work to those anxious to make
permanent careers in telecommunications field;
staff pension scheme.-Apply. stating in confl-
uence experience and present salary, to Per-
sonnel

MALE Graduate Research Physicist 10122r1e7-
Manager.A

quired by British Cellophane, Ltd., Bridg-
water, Somerset. Applicants should have a
thorough knowledge of. or some previous expert-tnce in electronics and radio -active isotopes,
and be between about 25 and 40 years of age.
the post is concerned with the design and con-
struction of apparatus for experimental work
in connection with the manufacture -of cellulose
film. The salary will be according to age,
qualifications and experience.-Address applica-
tions to the Personnel Officer, quoting Ref. No.
R.26, W.W.
THE GENERAL ELECTRIC CO., LTD..
A Brown's Lane, Coventry, require Senior and

Junior Electronic Deve-opment Engineers for
work on Guided Weapons and like projects.
particularly in the field of Microwave and Pulse
Applications. Mechanical Development En-
gineers, Designer Draughtsmen and Draughts-
men, preferably with experience of radar type
equipments, also required for the above projects;
salary according to age, qualifications and ex-
perience; houses available to selected senior
staff-Apply by letter stating age and experience
to the Personnel Manager (Ref. R.G.). 10259
FIRM of consulting geophysicists have open-

ings for young electronic eng.neers, prefer-
ably single, on marine oil prospecting parties
overseas; commencing salary £45 per month
Plus allowances depending on area of opera
tons; free accommodation and messing pro-
vided when serving abroad; qualifications:
Higher National or C. & G. Certificates in
electrical engineering or telecommunications,
with experience of boat handling or navigating
small yachts and knowledge of maps and map I
reading or chart work: apply giving age and
particulars of experience to-Box 1986. F2124
PHYSICIST.-A. H. Hunt (Capacitors), Ltd.,

require the services of a physicist in their
development department for work on solid
dielectric capacitors, including plastic films,
glass and ceramics, for use in the electronic,
telecommunications and power fields: the situa-
tion is progressive. with contributory
scheme.-Replies should give full details of
qualifications, experience and approximate
salary required, and should be addressed to
the Technical Director. A. H. Hunt (Capaci-
tors).i Ltd., Hendon Valley. Garrett Lane.

W 12074'INSTALLATION Engineers. Decca Radar. Ltd.,
invite applications for a number of per-

manent appointments in the Company's Heavy
Installation Division. Applicants should have a
sound technical education and preferably experi-
ence in installing and commissioning high power
radar equip nents and/or electro-mechanical
turning gears.-Aoplications, giving full details
of qualifications and experience and stating
salary required, should be addressed to The Per-
sonnel Officer, Decca Radar, Ltd., 2, Tolworth
Rise, Tolworth, Surrey quoting reference
IB/MIC. [0255

G.D. have vacancies in their laboratories
A% and test engineering departments for ex-
perienced engineers to assist in the design ofhigh quality radio receivers, radiograms and
specialised equipments; applicants must be
fully conversant with modern techniques, and
capable of progressing designs through to pro-
duction stage; 5 -day week, pension scheme;
good salaries paid to the right men: apply
in writing, giving full details of qualifications,
experience, and salary required to-Chief En-
gineer, Radio Gramophone Development Co.,
Ltd., Eastern Avenue, Romford, Essex.

[2240
MINISTRY OF TRANSPORT AND CIVIL

AVIATION.-Radio technicians required
at aerodromes and radio stations. Special train-
ing courses for keen technicians with basic
quals. Interesting work in progress providing
electronic aids to navigation. Prospect of per-
manent pensionable posts. Rates of pay (Lon-
don) from E350 p.a. at age 19 to £445 at 25
rising. subject to qualifying test, to £540.Slightly lower for provinces. Candidates aged19 or over with practical experience in main-
tenance of radio or radar equipment should
apply to Ministry of Labour and National Ser-
vice. Barnsbury Rd., London. N.1, quoting Order
No. 576. 12137
TELECOMMUNICATIONS Engineers required

on overseas shore staff of Cable and Wire-
less. Ltd.. applicants must have technical know-
ledge and practical experience of maintenance
and operation of wireless telegraph plant, and
possess C. & G. Radio II certificate or equiva-
lent; desirable age limit 29: basic commencing
salary £324 (age 221 to E456 (age 29) perannum; free accommodation or allowance in
lieu; foreign service and expatriate allowances
(up to E240 and £550 p.a. respectively) ad-
ditional; tax paid; permanent and pensionable
positions for suitable candidates.-Apply in
writing, giving experience and qualifications to
Managing Director, Cable and Wireless, Ltd..
W
Elec .0tra House, Victoria Embankment. Lo..

.2.

LYONS RADIO Ltd.
RECEIVERS TYPE R.1165. These popular communi-
cations receivers with a frequency range including 20,
40 and 80 metre " Ham " bands and long and medium
wave trangrolsaion in " Used " good condition and in
proper working order complete with seven valves
PRICE ONLY 28/1716, carriage 7/6. We can also
supply a POWER PACK/OUTPUT-STAGE-UNIT to
operate these receivers direct from A.C. Mains. Fitted
with 5s4 rectifier and 6V6 output valves and con-
nector to plug straight into receiver for immediate use.
PRICE 79/8, carriage 3/0.
RESIN CORED SOLDER. A large purchase of first
quality resin cored solder enables us to offer it at less
than normal trade price, in economical coils of }lb.
at 319 ; jib. at 7/- ; 11b. at 1219. Post paid.Also
71b. reels prices on application. Generous sample can
be supplied for 6d.
FLEX. Twin P.V.C. insulated, conductor 7/0076.
for radio and electrical work, bells, extension speakers.
etc. 100 yards, 18/- ; 50 yds.. 10/- ; 25 yds., 8/--
2 MFD. HIGH VOLTAGE CONDENSERS. Working
volts 5,000 v. D.C., test volts 10,000 v. D.C. Overall
else 14 x 9 x Gins. PRICE 15/-. carriage 5/-.
A.C. AMMETERS. Calibrated 0/30A at 50 C.P.S. M.I.
switch board mounting type Sin. dia. PRICE 2E08. post

SLYDLOK FUSE HOLDERS. 5 amp. size 3 for 6/6,
6 for 11/9.
6 VOLT VIBRATORS. Standard 4 -pin U.X. base,
Mallory type In brand new condition and operative
order. PRICE 10/-. post paid.
3 GOLDHAWK ROAD (Dept. 91.W.)
SHEPHERD'S BUSH, LONDON, W.12

Telephone: Shepherd's Bush 1729

BRADMATILC4]
HIGH CLASS

TAPE RECORDING EQUIPMENT
HEADS, DESKS, TAPE, ETC.

Send .for lists
lit IVADIVIATIC LTED.

STATION ROAD, ASTON, BIRMINGHAM 6
Telephone East 0574

"SAFETY"
Danger of Electric ahoek sli-

minated in Garages, Works.
Inspection Pits, etc. Mari-

num Safety at Minimum Outlay.

EASC
ELECTRICAL LTD

k-15-
Circuits

%.15-4 Omits
Brighton Terrace,
London, 8.W.9.

Tel Brixton 4961-24

-MORLEY TRANSFORMERS
QUALITY P.P.O./P. TRANS. 20w., super Slicer lama
Section low leakage windings, prim. Ind. 75H.
leakage Ind. 075H. Sec. 3 and 15 ohms Prim. to

requirements. Shrouded and term., wt. 5 lbs.
3 gas. Ditto 15 w., 21. gas. L.F. CHOKES, 1011, 65
mA. 4181511. 100 m.A.. 10/6. 205. 150 mA., 12/6.
CRT Htr. Isolation Trans., 25% sec. boost volt, 2 v.,
10/61 6.3 v., 10/8. MAINS TRANS. 0400/250 v.
tapped prim. 350-0-350 v. 80 mA. 5 v. 2 a., 6.3 v.
4 a., etc., from 21/-. 6.3 v. 55 a. Htr. Trans., 7/6,
Quotations for specials and rewinds. Part P. A P. 1/,
2, PAWSONS RD., W. CROYDON, THO 1885

ENGINEERS!
01hatever oura n mge or expera er, you rest read
"ENGINEERING OPPORTUNITIES." Full details of
the easiest way to pass A.M.I.Mech.E.. A.M.I.C.E.
C. & G. (Electrical. eta.), General Cart., etc., on

PAGES :.:LOPTd-details of
Courses in all branches

144I.e.. of Engineering--
Mechanical,Eleotrical.
Civil, Auto., Aero...

us what interests you

Radio, etc.. Building
ate. If you're earning
less than 615aweek.tell

and write for your cone
of " ENGINEERING
OPPORTUNITIES'
.oday-FREE

B.I.E.T.
387 Snakespeare
17-19 Stratford Plaee,

London. W.I.

DIMEMTIMALUVRIMILTEAMIME
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SITUATIONS VACANT
B.B.C. requires two engineers for designs de-

partment based London, chiefly for design and
development of equipment and methods of
sound recording and reproducing; to work ulti-
mately on own initiative, and be responsible
for production of original designs. Degree in
engineering/physics, or equivalent, good know-
ledge of ..ow frequency electronic technique,
and keen interest this type of work essential.
Some experience in sound recording work or
design and manufacture of light mechanisms
desirable but not essential. Salary range £590
to £1,065. Preference will be given to those
with academic background anx.ous to learn.
Apply to E.E.O., B.B.C., London, W.1. within
7 days, quoting ref. E.843. [2118

MINISTRY OF SUPPLY, London H.Q., has
vacancies connected with research and

development of electronic equipment. including
guided weapons, for Services. Supervision of
development contracts and liaison work in-
volved. Good knowledge required of radio and
radar techniques and design of electronic
equipment, particularly as used by R.A.F.
Appointments according to qualifications and
experience as scientific officer (1st or 2nd class
honours degree or equivalent in physics or elec.
eng.), £440-£812; assistant experimental officer
(Higher School Cert. (science) or equivaent;
degree or H.N.C. in physics or elec. eng. may
be an advantage), £274 (age 18)-£607; experi-
mental officer (H.S.C., etq.. but min. age 26.
with suitable experience), £681-£838. Women
somewhat less. Appointments unestablished.
F.S.S.U. benefits may be available for S.O.'s.
Application forms from M.L.N.S., Technical &
Scientific Register (K), 26. King St., London.
S.W.1, quoting D 446/53A. Closing date
January 12, 1954. [2116
ELECTRONICS engineers and physicists re-

quired by Ministry of Supply Experimental
Establishments at Farnborough, Hants, Malvern.
Worcs, Sevenoaks. Kent and elsewhere, mainly
in Southern England; duties include research,
development or design of telecommunications
and radar equipment guidance and control sys-
tems; instrumentation for variety of research
Problems; experience of V.H.F., pulse tech-
niques, display systems, etc., desirable for
some posts; appointments according to quali-
fications and experience as Scientific Officer (1st
or 2nd class honours degree or equivalent)
£417-£781; assistant experimental officer
(Higher School Cert, (science) or equivalent -
degree or H.N.C. may be an advantage and
technical experience in Forces or industry
desirable) £264 (age 18)-£576; experimental
officer (H.S.C., etc., but min. age 26) £649-
£799. Women somewhat less. Appointments
unestablished. F.S.S.U. benefits may be avail-
able for S.O. class. -Application forms from
M.L.N.S., Technical and Scientific Register
(K), 26, King St., London, S.W.1., quoting
D 480/53A. Closing date 9 February, 1954.

12216
ADMIRALTY -ROYAL NAVAL SCIENTIFIC

SERVICE. -Engineers and physicists (par-
ticularly with electronics) required for appoint-
ments in experimental officer and assistant ex-
nerimental officer grades in experimental estab-
lishments in London. Portsmouth. Weymouth
and Gloucestershire areas and Scotland; candi-
dates, British subjects, must possess one of the
following qualifications: University degree in
science, engineering or maths., graduate mem-
bership of appropriate professional institute,
Higher National Certificate, final certificate of
five-year grouped course In relevant subjects at
City and Guilds of London Institute or com-
parable institution. Higher School Certificate.
General Certificate of Education, Scottish leaving
certificate, Scottish Universities preliminary
examination, Northern Ireland senior certificate
(all in appropriate subjects and at appropriate
levels); London salary inclusive of pay addi-
tion (men) E.O.s £681-£838, A.E.O.s (according
to age) £274-£607; all appointments unestab-
fished, but with some opPortunities to compete
for established posts. -Application forms from
M.L.N.S., Technical and Scientific Register
(K). 26 King St.. London, S.W.1. quoting
A247/52/A. [297

SITUATIONS VACANT
MINISTRY OF SUPPLY requires Assistant

Technical Costs Officers to prepare de-
tailed prime costs estimates for general mech-
anical and electrical engineering. Some posts
in aeronautics, radio, radar. Based London,
considerable travelling. Qualifications: British
of British parents. Recognized engineering
apprenticeship, O.N.O. or equivalent desirable.
Good experience in rate -fixing, operational
planning, prime cost estimating for high-class
engineering products. Blue print test will be
given. Salary: within £506 (age 26)-£733
according to grade and age. Not established
but opportunities to compete for establishment
may arise. -Application forms from E.A.1315,
Ministry of Labour and is -atonal Service, Lon-
don Appointments Office, 1-6, Tavlatock Sq.,
London, W.C.1. [2104

SITUATIONS WANTED
REPRESENTATIVE, 32. 8 years' experience,

desires position London/Home Counties. -
Box 1666. 1C2068
A .M.BRIT.I.R.E., 25 yrs' experience all

branches, audio, radio and electronics, re-
quires change; chief engineer, technical sales or
similar. -Box 2093. [2153
TECHNICAL publicity, engineer.

A.M.Brit.I.R.E., seeks commissions.-ARB.
13, Gainford Gdns., Manchester, 10. Failsworth
3711. [2195
MAN, aged 35, with own saloon car, some

experience radio and TV repairer, able to
construct, wire and test electronic equipment,
seeks situation, West London -Suburbs -or
country districts. -Box 2303. [2222

TECHNICAL TRAINING
CITY & Guilds (Electrical. etc.) on " No

Pass -No Fee " terms: over 95% successes:
for full details of modern courses in all
branches of Electrical Technology. send for our
144 -page handbook -free and post free.-
B.I.E.T. (Dept. 388A), 17. Stratford Place, Lon-
don. W.1. . [0117

TUITION
NOTHING

succeeds like success! What we
have done a thousand times we can do again

for ou-see the B.N.R.S. advt. page 38. [0172
IRELESS operating; attendance and postal
courses. -Stamp for reply to Manager, The

Wireless School, Manor Gdns., London, N.7.
[5901

FULL-TIME
courses for P.M.G. Certs.

C.G.L.I. Telecommunications, Radar Main-
tenance Cert. and B.Sc.(Eng.); prospectus free.
-Technical College. Hull. 10111
LEARN it as you do it. -We provide practical

equipment combined with instruction in
radio, television, etc. -Write for full details to
E.M.I. Institutes, Dept. WW47, 43, Grove Park
Rd., London, W.4. [0179
SEE the world. -Radio officers urgently re-

quired; we train most in shortest period;
training fees payable after appointment secured;
scholarships available; boarders accepted; 2d
stamp for prospectus from Britain's leading col-
lege. -Wireless C^Ilege. Colwyn Bay. [0018
WIRELESS telegraphy: Merchant Navy offers

to youths 16 upwards after qualification
lucrative positions as Radio Officers. -Apply
British School of Telegraphy. 179. Clapham Rd..
S.W.9 (Est. 1906). Recognised by Ministry of
Education. Moderate fees. Modern equipment.
Also postal courses in theory of Wireless Tele-
graphy for P.M.G. Certs. and Amateur Trans-
mitting Licence. 10124

WATERLOO RADIO
35, TEN ISO N WAY (Waterloo

Bridge Roundabout), London, S.E.I.
L.T. METAL BRIDGE RECTIFIERS. 6 or 12 volt,
0.75 snip., 4/9 : I amp.. 5/6 : 2 amp.. 7/6 ; 3 amp.,
8/9 : 4 amp., 10/9. 6 amp.. 14/9 H.W., H.T. RMI,
2/9 4/3: 18/6,
3 -SPEED AUTO CHANGERS. Collaro 3RC/521, new,
unopened cartons complete with L.P. and Standard
pickup heads, 100-250 volt A.C. Price £911916.
carriage 7/S.
Overseas enquiries nvited. Tel. WAT. 3014

TUITION
AM.I.Mech.E., A.M.Brit.I.R.E., City and

Guilds, etc.. on " no pass -no fee " terms;
over 95% successes: for details of exams and
courses in all branches of engineering, building.
etc, write for 144 -page handbook-free-
B.I.E.T. (Dept. 387B), 17. Stratford Place, W.I.

[0118

17 7. & Radio.-A.M.Brit.I.R.E.. City
noV Guilds, R.T.E.B. Cert., etc., on " no

pass -no fee " terms. Over 95% successes. De-
tails of Exams., & Home Training Courses in all
branches of radio & T/V, write for 144 -page
handbook. free.-B.I.E.T. (Dept. 387A), 17,
Stratford Place, London, W.1 [0116
ACOURSE cf six .ectures on the Technique

of Technical Writing will be given by Mr.
G. Parr, M.I.E.E., at the Borough Polytechnic
on Thursdays at 6.30 p.m., commencing on 21st
January, 1954. The fee for the course is 15s. -
For enrolment apply to the secretary, Borough
Polytechnic, Borough Rd. S.E.1. r2127

OPPORTUNITIES
in radio and television

servicing. -Full-time theoretical and prac-
tical 1 -year courses at E.M.I. Institutes in
London; job assured on successful completion;
next course commences April 1st; early enrol-
ment is advised. -Free brochures giving details
of these and other courses from E.M.I. Insti-
tutes, Dept. WW36, 10, Pembridge Sq., London,
W.2. Tel. Bayswater 5131/2. [C0180
THE Institute of Practical Radio Engineers

have available home study courses in every
phase of radio and television engineering.
specialising in the practical training of appren-
tices in the retail trade; enrolments limited, fees
moderate. -The Syllabus of Instructional Text
may be obtained post free from the Secretary.
I.P.R.E., Fairfield House, 20. Fairfield Rd..
Crouch End. London. N.8. [0088
FREE! Brochure giving details of home study

training in radio, television, and all
branches of electronics; courses for the hobby
enthusiast or for those aiming at the
A.M.Brit.I.R.E., City and Guilds Telecommuni-
cations, R.T.E.B., and other professional exam-
inations; train with the college operated by
Britain's largest electronic organization:
moderate fees. -Write to E.M.I. Institutes,
Postal Division, Dept. WW28, 43, Grove Park
Rd.. London, W.4. [0001

BOOKS. INSTRUCTIONS. ETC.
IlOOKLETS " How to Use Ex -Govt. Lenses
Al and Prisms." Nos. 1 and 2, price 2/6 each;
ex -Govt. optical lists free for s.a.e.-H. English.
Rayleigh Rd., Hutton. Brentwood, Essex. 10181
I.P.R.E, technical publications, 5,5(X)

ment Peaks for Superheterodynes, 5/9, post
free; data for constructing TV aerial strength
meter, 7/6; sample copy " The Practical Radio
Engineer," quarterly publication of the Institute
2/-; membership and examination data. 1/ -.-
Sec., I.P.R.E., 20. Fairfield Rd.. London, N.8.

[0089

WANTED, 1952 and 1953 numbers of Wire-
less World; offers to Stechert-Hafner Inc..

Star Yard, Carey St.. W.C.2. Buyers of learned
journals. [2172
''INTRODUCTION to Valves." By R. W.

Hallows, M.A.Cantab., M.I.E.E.. and H. K.
Milward, B.Sc.Lond., A.M.I.E.E. Describes the
principles, construction, characteristics and
uses of most types of radio valve. The
approach is simple and, as far as possible. non -
mathematical, but the book provides the stu-
dent with a thorough understanding of valves
and how they work. 8/6 net from all book-
sellers. By post 8/10 from Iliffe & Sons Ltd.,
Dorset House, Stamford St.. London. S.E.1
" 3010 ADIO Interference Suppression: As Applied

2.1. to Radio and Television Reception. An
up-to-date guide to the various methods of sup-
pressing electrical interference with radio and
television reception. Many practical applica-
tions are given, particular attention being paid
to the problem of interference at television fre-
quencies. Other chapters deal with the design
and choice of suppressor components, methods
of locating the source of interference. and sup-
pression at the receiver itself. 10/6 net from
all booksellers. By post 10/11 from Iliffe &
Sons Ltd.. Dorset House, Stamford Et., London.
S.E.1.

CLASSIFIED ADVERTISEMENTS
Use this Form for your Sales and Wants

To Wireless World " Classified Advertisements Dept., Dorset House, Stamford Street, London, S.E.I.

PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW
RATE: 7! -for TWO LINES, 3/6 every Additional NAME AND ADDRESS TO BE INCLUDED IN
Line. Average six words per line. CHARGE IF USED IN ADVERTISEMENT

 Cheques, etc., payable to Iliffe & Sons Ltd., crossed & Co.  Box No. if required add 2 words plus I -.

Please vitae in BLOCK LETTERS with ball pen or pencil

NAME ADDRESS

NUMBER OF INSERTIONS REQUIRED REMITTANCE VALUE L ENC.
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..ONE HOLE
S. MOUNTIN

The popularity of the chassis mounting elec-
trolytic condenser continues to increase, with the
result that we have added this new range, which
includes a number of capacity values in current
use on the continent of Europe and elsewhere.
For the same reason, this new range contains,
for the first time, double -section condensers.

"All -aluminium" construction. The con-
denser elements have high gain etched foil
electrodes, consequently overall dimensions
are attractively small. Ripple ratings are

oADE

adequately high at the maximum working tempera-
ture of 6o°C.

Threaded, moulded boss, through which
brought the positive termination, is the chief
feature of these condensers - the can providing
the negative connection via the chassis.

Installation. This method saves chassis space
and speeds up the wiring -in of the component.

Interchangeability is provided with Euro-
pean types; the boss diameter being I". The
standard tolerance of capacity is -20%

Capacity
in u.F.

D.C. Volts
Ripple Rating

in
mA @ 60°C.

Dimensions in Ins.
T.C.C.
Type

Number
List

PriceWkg. Surge Ht. above
Chassis

Dia.
SINGLE SECTIONS

25 350 400 150 2* I CE170LE 7/6

50 260 3* I CEI7ILE 10/-

16 450 550 120 2* I CEI7OPEA 7/6

25 09 VP 150 2, 1 CEI7OPE 8/6

32 >9 210 3* I CE17IPEA 9/6

50 260 3* I CEI7IPE II/ -

DUAL SECTIONS

25 - 25 300 350 150 2, I CE170KE 10/6

25 - 25 350 400 180 3* 1 CEI7ILEA 11/-

50 - 50 300 3* 11 CE172LE I6/-
25 - 25 450 550 180 3* I CE171PE8 14/-

50 - 50 310 3* II CEI73PE 18/6

SPECIALISTS IN CONDENSERS SINCE 1906
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ERSIN MULTICORE SOLDER
meets every requirement of

7 lb.
REELS

ERSIN MULTICORE SOLDER
contains 3 cores of Ersin Flux, a high
grade, non -corrosive rosin with an
increased fluxing action. Ersin Flux
makes precision soldering quicker and
more economical. Thin solder walls
ensure instant melting and there is no
need for extra flux.
Ersin Flux not only prevents oxidation
during soldering but actually cleans
surface oxides. 6 alloys and 9 gauges
supplied in nominal 7-1b. reels : other
alloys and gauges to special order.
Ersin Multicore Solder is made to
comply with A.I.D., G.P.O., A.R.B.,
D.T.D. 599, R.M.S. 1000 and all U.S.A.
Federal specifications. The consistently
high quality of Ersin Multicore Solder
as supplied to manufacturers during the
past 14 years, has justified its reputation
as "The Finest Cored Solder in the
World".

gait Re

RADIO AND
,T V SERVICE

ENGINEERS'

1 - lb.' REELS

An economy
pack containing

approximately
167 feet of 18

s.w.g. 50/50
alloy. Cat. Ref.

(subject).

Special

at no extra cost!
Butt -jointed solder rings in Ersin Multicore
Solder Wire or Precision Made Solid Solder
Wire can be supplied in bulk quantities.
The only cost involved is that of the
solder, according to the alloy and gauge

required. Gauges-dependant upon
the diameters specified-cover the

range from 10 to 22 s.w.g.
Other preforms available

to special order.

TAPE SOLDER

A real tin / lead
solder containing
cores of Ersin
Flux. Melts with
a match. Avail-
able to manu-
facturers in 3 4 lb.
reels.

NON - CORROSIVE

JELLY FLUX

A separate flux of the Ersin
type with a high viscosity
consistency, Ersin Jelly
Flux satisfies A.I.D. re-
quirements for a halide
content of the D.T.D.
599 specification.

Manufacturers are
invited to write for
samples of any of
the new lines or to
consult our Technical
Service Department
on any problem in
connection with

soldering.

9411 fOBbdTY
SERVICE

0811IFER'S

1111
REEL

SOLDb/

R.5018 15/- each

HANDY

SIZE 1
CARTONS

5/- EACH
(subject)

4 specifications.

S" GRef No. Tin/Lead
Cat.

C 16014 60/40 14

.0 16018 60/40 18

Approx. length
per carton
21 feet
55 feet

C 14013 40/60 13 19 feet

C 14016 40/60 16 38 feet

* Specially recommended for television.

Also available in 6d. cartons containing
approx. 3 feet 40/60 Alloy 16 s.w.g

MULTICORE products for specific uses
MULTICORE LIQUID FLUXES

For dipping purposes or
other processes where it
is not convenient to use
Ersin Multicore Solder,
Ersin non -corrosive Flux
is available in liquid
form.

4WD FLU

ULTRA -FINE GAUGES

II I

16 s.w.g. 22 s.w.g. 34 s.w.g.
98 ft. per lb. 512 ft. per lb. 5,040 ft. per lb.

Yes, the 34 s.w.g. does contain 3 cores
of flux!

Ersin Multicore Solder can be supplied '
in 1 lb. reels to Manufacturers in as fine
a gauge as 22 s.w.g., and on 4 -lb. reels
in even gauges between 24 and 34 s.w.g.

SPECIAL HIGH AND LOW
MELTING POINT ALLOYS

Type Melting point
T.L.C. 145°C
L.M.P. ALLOY (with 2%

silver content) . . . . 179°C
P.T 232°C
COM SOL (Tin/Lead/Silver) 296°C

MULTICORE SOLDERS LTD., MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS  BOXMOOR 3636 (4 lines)




