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The QT.8 -A STANFAST transmitter amplifier 
The QT.8 -A is the latest of the 
STC QT Series of automatic 
transmitter amplifiers for use in 
the STANFAST HF communication 
system. It operates in the 
frequency range 4- 28Mc /s with a 
power output of 20kW for single 
frequency working or 30kW p.e.p. 
Being of the linear amplitude 
response type it is suitable for 
i.s b. and d.s.b telephony or for 
single or multichannel telephony, 
Its built -in automatic control and 

tuning facilities enable the 
frequency to be set up locally or 
from a remote position making the 
amplifier suitable for unattended 
operation, 

Automatic tuning 
High reliability 
Automatic load correction 
Rapid fault location 
Solid state logic control 

circuits 
SWR monitoring 
Manual tuning facility provided 

ISB techniques effect bandwidth 
saving and power economy 

Negative feedback improves 
linearity and gain stability 

Requires front access only 
Meets CCIR requirements 

For further details write, phone 
or telex Standard Telephones and 
Cables Limited, Radio Division, 
Oakleigh Road, New Southgate, 
London N 11 

Telephone: ENTerprise 1234, 
Telex: 261912, 

world -wide telecommunications and electronics S 
66123E 
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oOdooDucl 
Uccauecouo 

for audio, radio and hybrid 
television applications 
Mullard now otter a comprehensive range of Silicon 
Planar Transistors for all new design requirements. These 
devices are outstanding in performance and 
are available at competitive prices. 

Complete information is available to 
Design Engineers from: - 
Mullard Limited Entertainment Markets Division 
Mullard House Torrington Place London W.C.1 

Tel: LANgham 6633 Telex 22281 

BC1O7 
Low -frequency high -gain 
driver. 

BC108 
Low -frequency high -gain 
amplifier. 

BC1O9 
Low -noise high -gain 
A.F. amplifier. 

BF115 
V.H.F. mixer and oscillator 
for television. 

BF167 
'Integrated Screen' 
transistor for television 
I.F. amplifiers (A.G.C.) 

BF173 
'Integrated Screen' 
transistor for uncontrolled 
television I.F. amplifier 
stages. 

BF18O 
Low- noise R.F. amplifierfor 
U.H.F. and integrated tuners. 

B F181 
High -gain mixer and 
mixer /osc. for U.H.F. and 
integrated tuners. 

BF184 
High -gain I.F. amplifier for 
A.M., F.M. and television 
sound. 

BF185 
R.F. and I.F. amplifier for 
portable radios. 
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Wireless World 
ELECTRONICS, TELEVISION, RADIO, AUDIO 

"Electronics and the future" 
THIS is the title of the report on the industry by the Economic Development Commit- 
tee for Electronics which covers its first two years' work. In it the 22- member 
committee* surveys the performance and prospects of each of the three main sectors 
of the industry, namely: capital goods, consumer goods, and components. Conclusions 
are drawn from its invesugauons on the problems tacmg the industry and recommenda- 
tions made as to how they should be overcome. 

The Committee concentrated on imports and exports, " partly because these throw 
light on the vitality and competitiveness of our industry compared with those of other 
countries, and partly because reducing imports and increasing exports are important 
economic objectives in themselves." The conclusions on the whole are those which 
have been arrived at so often by other committees and individuals as, for instance, 
this one: " There will be a rapid expansion in the use of microelectronic circuits, which 
will require quick changes in policy by the [capital equipment] industry " or this one 
on consumer goods: " Output is static and exports are low in all but a few fields." 

The Committee's recommendations cover R. & D., Government -industrial relations, 
export subsidies, provision of international standards to facilitate exports, etc., but we 
are tempted to ask: " Where do we go from here? " About one -third of the 36 -page 
report is devoted to statistics giving some interesting facts and figures on production 
and exports in each of the main sectors, but for whose benefit? 

Where do the findings of this Government -appointed committee fit into the overall 
plans of, for instance, the industry's sponsoring body, the Ministry of Technology? 
True, both the E.D.C. and the Ministry of Technology occupy adjacent sections of 
Millbank Tower, in London, but to the outsider there seems little liaison between them. 

Recently the Ministry of Technology has set up a Technical Advisory Committee on 
Electronics under the chairmanship of Ieuan Maddock, deputy controller in the 
Ministry, whose terms of reference include: " to identify within the field of electronics 
both research and development projects relating to systems, equipments, components 
and production technologies, the exploitation of which is important industrially and 
commercially. In relation to these projects to identify areas where effort and available 
facilities are considered to be too fragmented or on too small a scale." From a perusal 
of the list of memberst it is obvious that it includes top level men in the industry who, 
incidentally, have been appointed in their personal capacity and not as representatives 
of their companies. 

Are there not too many Government committees investigating the activities of the 
industry and offering advice or making recommendations? Looking down the 
" corridors of power " the number of committees directly or indirectly concerned with 
the radio and electronics industry is legion. It is to be hoped that Mr. Maddock's 
committee set up by our sponsoring Ministry will not be just one more " taking minutes 
and wasting hours." It is encouraging to see that the emphasis is " technical " for it 
is felt that all too often those who study our industry with a view to increasing its 
competitive power or strengthening its position know little, if anything, of the 
peculiarities of an industry based on a technology which is changing so rapidly. 

* Under the chairmanship of Sir Edward Playfair until May this year but now led by Sir Donald 
Stokes, deputy chairman and managing director of Leyland Motor Corporation. 

t R. J. Clayton, managing director, G.E.C. (Electronics); P. D. Hall, director, I.C.T. D. S. Ridler, 
technical director, S.T.C.; P. E. Trier, director, Mullard; A. J. Young, managing director, English 
Electric Valve Co.; Dr. G. G. MacFarlane, director, R. R. E., Malvern: W. Makinson, National 
Research Development Corp.; J. H. Merriman, deputy engineer -in- chief, G.P.O.; J. R. Mills, Electronics 
and Instrumentation Division, Ministry of Technology; Dr. W. H. Penley, deputy controller, electronics, 
Ministry of Aviation; A. W. Ross, Director of Physical Research (Naval), Ministry of Defence; and 
Mrs. M. Swafóeld, Electronics and Instrumentation Division, Ministry of Technology. (Secretary, Dr. 
J. R. M. Granville, R.R.E.) 
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1. - DESIGN FOR A 20W 

POWER AMPLIFIER 

HIGH -PERFORMANCE TRANSISTOR AMPLIFIER 

By A. R. BAILEY, Ph.D., M.Sc.(Eng.), A.M.I.E.E. 

OVER the past few years there has been a proliferation 
of designs for audio -frequency amplifiers, and the 
reader would be well justified in asking if any more 

were necessary. Unfortunately, transistor amplifier de- 
sign has, for the most part, been inferior to that of the 
best valve amplifiers. Listener -fatigue is quite corn - 
mon and there are many inherent defects in circuits that 
can degrade performance without it being apparent 
from the specification of the amplifier. 

Over two years ago the author was asked by a manu- 
facturer to look into the design of transistor amplifiers 
and it has taken this length of time to come up with an 
answer that he feels can stand comparison with the best 
valve amplifiers available. 

Part of the answer lies in the flood of relatively cheap 
planar epitaxial transistors that have just recently be- 
come available. The high current gain of these devices 
along with the high cut-off frequencies obtainable has 
greatly eased design problems. Even so there are de- 
sign problems that seem to have been either overlooked 
or ignored in the past, particularly that of overload 
capability. These have been examined in some detail 
in producing the present circuit, and this is why some 
parts are definitely unorthodox. 

Initial considerations 

Before discussing the circuit finally produced, it may 
be advantageous to examine the reasons for discarding 
certain circuits. Many circuits appear promising at 

Dr. A. R. Bailey, after taking his London B.Sc. degree 
at Bradford Technical College in 1953, stayed on to 
undertake research into precision three -phase a.c. 
voltage stabilizers under a D.S.I.R. grant. He then 
went into industry for a short time but returned to join 
the staff of the college, which became the Bradford 
Institute of Technology, where he is a lecturer in the 
Electrical Engineering Department. The Institute be- 
came the University of Bradford this month. Dr. Bailey 
is consultant to Radford Electronics Ltd. 
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first sight but further investigation shows inherent de- 
fects in their performance. A typical example is the r 
mode class AB system where the circuit is class A for 
small inputs but biases back to class B with full sine - 
wave drive. With an input waveform having a smaller 
ratio of peak -to -mean than a sine wave the circuit will 
bias back into class C under full drive conditions. As 
the bias conditions are modified to take care of these 
very square type of waveforms it can be shown that in 
the limiting case the bias becomes pure class A. 

Similarly the pulse -width modulated amplifier appears 
to have many advantages, but in practice the spurious 
frequency generation produced in the demodulation pro- 
cess is excessive.* 

Pure class A output stages give low distortion, but 
the heat dissipation becomes a serious problem and the 
heat sink size for the output transistors becomes exces- 
sive. In addition there is a far greater risk of breaking 
down output transistors in a class A stage by reactive 
loads. This is due to the greater transistor dissipation in 
this mode of operation. 

Class B operation was therefore chosen using the 
normal series output connection so as to avoid the use 
of an output transformer. The drive to the output 
transistors is somewhat unusual in that a driver trans- 
former is used. Purists may wince at the thought of 
using transformer drive but nevertheless a good trans- 
former offers many advantages. The transformer re- 
moves the need for a phase -splitting transistor as this 
is done by balanced secondary windings. The low 
resistance of these windings greatly reduces the effect of 
leakage currents on the standing transistor currents. This 
gives very good temperature stability even when ger- 
manium output transistors are used. 

Silicon or germanium ? 

The complete circuit is shown in Fig. 1. Here it will 
be seen that the first stage is a conventional common 
emitter stage followed by a direct -coupled emitter- 

* ` Distortion and Power Output of Pulse Duration Modulated Ampli- 
fiers." E. C. Bell and T. Sergent, Electronic Engineering, August 1965. 
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Fig. I. Circuit of complete power amplifier. 

follower. This drives the driver transformer and the 
output stage at low impedance, thus assisting the distor- 
tion and bandwidth properties of the amplifier. 

The size of heat sink required for the output transis- 
tors depends on the ambient temperature range, the 
type of output transistor and the type of service con- 
sidered. For example the most severe test is for ger- 
manium transistors tested under full load current condi- 
tions into a reactive load and at a high ambient 
temperature. Rather than deal with large heat sinks 
for arduous duty, the author feels that it is better to 
specify silicon output transistors where severe conditions 
are likely to be encountered. For normal domestic duty 
into loudspeaker loads the cheaper option of germanium 
transistors is perfectly satisfactory. In fact germanium 
transistors usually give far lower distortion due to their 
better linearity. 

Two output circuits are therefore given, the silicon 
n -p -n circuit appearing in Fig. 2. The supply polarity 
is unchanged so that the same power supply will drive 
either configuration. The amplifier chassis is a per- 
fectly adequate heat sink for the two circuits, although 
it is not wise to test the germanium circuit under odd 
load conditions for more than short periods. 

Output stage protection 

The protection of transistor amplifiers against load con- 
ditions is one of the factors that has restricted the use 
of these amplifiers in the past. Anyone who has experi- 
mented with power output stages will have discovered 
the extreme speed with which output transistors can be 

WIRELESS WORLD, NOVEMBER 1966 
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ti 

destroyed. Indeed the author has a very large grave- 
yard of power transistors that were sacrificed in trying 
to find a complete answer to the problem. 

The protection system used in this amplifier is the 
best compromise that can be reached at reasonable cost. 
The author has not managed to blow up any transistors 
with the circuit given even under severe reactive loads, 
so 100% protection should be given to any accidental 
short -circuits of the loudspeaker leads. Performance 

Fig. 2. Alternative out- 
put circuit for silicon 

power transistors. 
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Fig. 3. Amplifier response to 100 cis square wave with 16 S2 resistive 
load. 

Fig. 4. Response to l kcjs square wave, 16 SZ resistive load. 

Fig. 5. Response to JOkc /s square wave with 16 S2 resistive load. 

Fig. 6. Response to 10kc /s square wave with pure capacitance load 
of 0.47 µF. 
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with electrostatic speakers is also good, and no power 
transistors have been lost due to the low reactance of 
such speakers at high frequencies. 

The protection is split into two parts. First, the 
power output transistors are arranged to give automatic 
current limiting at about 130 per cent of rated peak out- 
put current. This is produced by the diodes strapped 
across the primary of the driver transformer. The drive 
voltage to the output transistors is nearly directly propor- 
tional to the load current due to the voltage developed 
across the emitter resistors. Hence limiting the peak 
drive voltage automatically limits the peak output current 
available. 

The second line of protection is that of conventional 
fusing. This fuse is in the speaker output lead, and is 

necessary to prevent over -dissipation of the output tran- 
sistors, particularly at low frequencies. If the amplifier 
is driven hard into a short circuit, then the power dissi- 
pation in the output transistors will be high even with 
the limited current available. To prevent breakdown it 
is therefore necessary to remove the short circuit before 
the output transistor temperature rises to excessive limits. 
A standard quick -blow fuse gives quite adequate protec- 
tion and blows in less than half a second under full -drive 
and short- circuit conditions. With the silicon transistors 
in the output this fuse may not be necessary, but it is felt 
advisable in view of the cost of power transistors. 

Performance 

The final performance of the amplifier is well up to the 
standards expected of the best valve amplifiers and it 
does not sound appreciably different. The transient 
response is perhaps slightly " cleaner " than the best valve 
amplifiers, but the difference is very slight indeed. There 
is no " transistor -sound " whatever, and very little listen- 
ing fatigue even after long periods of listening. As the 
output stage runs effectively in class A for small inputs 
and the distortion rises slowly with drive, this effect might 
be expected. Far too many amplifiers run class B output 
stages at very low levels of quiescent current so as to 
economize on heat sink design. This gives rise to bad 
low -level distortion and consequent fatigue effects. 

No attempt has been made to obtain very fast rise -times 
for the amplifier -after all the amplifier is designed to 
reproduce the audio frequency range rather than be a 

transmitter The stabilizing networks are therefore 
designed to give the best overall balance between h.f. dis- 
tortion and stability and the rise -time was left to look 
after itself. Even so the results are very good as can be 
seen from the square -wave tests shown in Figs. 3 to 6. 

The droop on the 100 c/s square wave is due to the size 
of the amplifier input capacitor. This droop is not im- 
portant as is shown by the frequency response in Fig. 7. 

The higher frequency square -wave tests are very satis- 
factory, the rise -time turning out at about 3.5 micro- 
seconds. The more important factor of h.f. stability is 

shown to be adequate as the worst case of pure capacitive 
load (about 0.5 /AF in this case) gives fairly well damped 
oscillations. Unconditional load stability such as this is 

not common in valve amplifiers and is very unusual in 

transistor amplifiers. 
The step- network in the collector of the first transistor 

cuts the loop gain at the high -frequency end of the spec- 
trum and assists in the stabilization of the amplifier. The 
lower the frequency at which this cut starts, the better 
is the h.f. stability but the poorer is the h.f. distortion. 
The time- constants chosen in the circuit are about the 
optimum, as the distortion at full power output is only 
about 0.4 ":, at 32 kc/s. The distortion characteristics are 
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Top and underside views of the complete chassis. Note the heat sink for the output transistors. 
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shown plotted in Fig. 8, where it is seen that full power 
output is obtainable up to over 40 kc /s. The distortion 
over the range of 20 c/s to 20 kc /s is very low compared 
with normal valve and transistor amplifiers which gener- 
ally have rapidly rising distortion characteristics at the 
extremes of the audio range. Indeed quite a few ampli- 
fiers are unable to deliver full power output at 20 kc/s. 

To obtain this performance it is necessary to have a 
well -regulated power supply so that the main h.t. is main- 
tained under full drive conditions. After several attempts 
at various circuits it was decided to use an unregulated 
h.t. supply with a capacitor input filter. Provided that 
the transformer is of adequate size, then the regulation 
can be held to about five volts swing. This is quite 
adequate, and the complexity and cost of a regulated 
supply were felt to be unnecessary -particularly as two 
supply lines are involved. 

Constructional notes 

The driver transformer is wound with 200 turns of 30 
s.w.g. d.s.c. trifilar wire on a in square core made of 
Radiometal. The author is not aware of any source of 
trifilar wire, so this means in practice that three wires are 
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Left: -Fig. 7. Overall response of power amplifier. 

Below :-Fig. 8. Distortion characteristics of cascaded amplifier and 
preamplifier, 16 S2 resistive load. 
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SPECIFICATION 
Rated input for 20 W output into 16 S2 load: 

500 mV. 
Distortion at rated power output at 1 kcfs: 

<0.1 ió 
Load stability: unconditional. 
Hum and noise: >80 dB down on full output. 
Rise -time: <4 µs. 
Short -circuit load performance: proof 

against accidental drive into short -circuit loads 
for short time periods. For long overload periods 
there is a small region of continuous sine -wave 
driving level where the output transistors can be 
damaged by overdissipation. This is most un- 
likely to be met in pract ce, and with music or 
speech drive will not be significant. 
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wound on the core at the same time and as close together 
as possible. This method of winding gives an extremely 
low value of leakage inductance and in practice is 
negligible. 

The emitter resistors of the output stage must be very 
low in inductance. A zig -zag of resistance wire is quite 
suitable, but a coil may double the distortion at 20kc /s. 
For this reason commercial wire -wound resistors are not 
suitable as they stand. Even one foot of straight wire in 
the emitter circuit produces a noticeable effect on the 
distortion at 20kc /s. 

The size of the heat sinks for the output transistors will 
depend on the ambient temperature range and type of 
service. For laboratory use it would be advisable to use 
heat sinks having a thermal capacity of better than 3 deg C 
per watt, but this is felt to be unnecessary for music 
reproduction. Three inch squares of kin blackened 
aluminium will be quite adequate, or alternatively the 
author's method of ;,in blackened aluminium plate 
bolted to the amplifier main chassis enables the area to 

be reduced below this figure. In this case, however, it is 
essential that thin mica washers, and silicone grease are 
used for insulation to prevent short -circuits. 

The thermal stability of the output stage is best checked 
with a millivoltmeter across one of the emitter resistors. 
This voltage should not rise above 100 millivolts when 
the amplifier is undriven after a period of operation into 
its correct load. If this value is exceeded there is the risk 
that thermal runaway will result, and this indicates that 
the heat sink size is inadequate. 

Caution must be taken with the wiring so as to avoid 
spurious feedback effects. In particular, the output stage 
emitter and collector leads must be kept as short as pos- 
sible, and the main h.t. decoupling and smoothing capa- 
citors as close as possible. The shorter the leads carrying 
these heavy current class B waveforms the better. If care 
is taken with the wiring, then there is no reason why the 
specification given should not be met. 

(Details of a pre -amplifier design will be published 
next month.) 

LASER TELEVISION DISPLAY 
AN experimental television display system using deflec- 
tion and modulation of a laser light beam instead of 
an electron beam has been developed by a group of 
workers at the Zenith Radio Corporation, Chicago, 
U.S.A. The methods of deflection and modulation, 
which both depend on diffraction of a laser light beam 
in ultrasonic waves in a water cell, were outlined by 
Dr. R. Adler at the recent Sixth International Confer- 
ence on Microwave and Optical Generation and Ampli- 
fication sponsored jointly by the I.E.E. and I.E.R.E. at 
Cambridge (sees also p. 572). A helium -neon gas laser, 
producing red light, is used. Deflection angles achieved 
are small, but are sufficient to allow 200 picture points 
to be resolved along a scanning line and a 3 -Mc /s video 
signal to be displayed on a screen. 

In the deflection system, the laser beam is directed 
into a water cell through which ultrasonic waves of 
length A are propagated by a transducer driven from 
an 18 to 34 Mc /s sinewave source. The light rays, of 
wavelength T, strike the water wavefronts at a narrow 
glancing angle, B. The acoustic waves produce an 
optical diffraction " grating " in the water composed of 
strata of different refractive indexes (i.e. strata of dif- 
ferent densities resulting from the compressions and 
rarefactions set up by the transducer). The spatial 
period of this " grating " is, of course, A, the acoustic 
wavelength. A diffracted beam of light (composed of 
the in -phase diffracted rays) emerges from the cell, and 
this also is at an angle B to the wavefronts. In this 
phenomenon, called "Bragg reflection " after Professor 
Bragg's famous work that led to X -ray crystallography, 
the angle I at which the emerging light is at maximum 
intensity is given by 20= À /A =rf /v, where r and A are 
as defined above, f is the frequency of the ultrasonic waves 
and y is the velocity of these waves in water. As can 
be seen from this law, variation of the ultrasonic fre- 
quency causes the angle of the emergent beam to vary, 
and it is this phenomenon which is used for scanning. 
The transducer drive frequency is, in fact, varied over 
the 18 to 34 Mc /s range mentioned above in a sawtooth 
function of time to give a line scan. Dr. Adler stated 
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that all the incident laser light could be diffracted with 
an electrical input of less than 1 watt. 

For very small scanning angles the mechanism 
described above is satisfactory, but theoretically the 
water cell should be rotated with the deflection of the 
emergent beam, and to obtain the larger scanning angles 
needed for a television display this rotation is, in fact, 
necessary. In the Zenith system the effect of cell rota- 
tion is obtained by rotating the ultrasonic wavefronts 
as the transducer drive frequency changes, using a 
phased array of transducer elements. The number of 
resolvable light spots on a screen, N, which can be 
obtained by the system is given by N =tf. 7 where -sf 
is the ultrasonic frequency change and 7 is the transit 
time of the acoustic waves across the optical aperture. 

Intensity modulation of the laser beam is obtained by 
a similar diffraction process in an acoustic cell, and this 
was first used by Scophony Ltd. in London before World 
War II, for modulating light from an arc lamp in a large - 
screen television system.* The basis of the method is 
that the intensity of the light beam diffracted by the 
acoustic cell is proportional to the amplitude of the ultra- 
sonic waves in the water, so the video signal is used to 
amplitude -modulate the signal driving the cell trans- 
ducer. The laser beam traversing the intensity modu- 
lating cell is made wide enough to encompass several 
picture elements, which travel across the beam at the 
velocity of the acoustic waves. As in the Scophony 
system, the horizontal beam deflection process nullifies 
the apparent motion of these elements and makes them 
stand still on the screen. 

One of the British organizations working on deflection 
of laser beams is Mullard Research Laboratories. Both 
they and Zenith are interested in other applications 
besides television, such as information storage for elec- 
tronic data processing systems. 

* " Scophony Television System," Wireless World, 23rd July 1937, 
p. 78. Also " The Supersonic Light Control and its Application to 
Television with Special Reference to the Scophony Television Receiver," 
by D. M. Robinson, Proc. I.R.E., August 1939. 
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Corona -generated Noise in Aircraft 
MEASUREMENT AND CONTROL TECHNIQUES 

EITHER by charging action in the Van de Graff 
manner, or by the mere fact of its irregular shape in 
existing atmospheric electrostatic fields, an aircraft 

in flight can produce locally intense dielectric stress in 
the layers of air immediately adjacent to its skin. With 
sufficiently high stress the air dielectric becomes ionized, 
and resultant current flow or " corona " can generate 
radio noise which, coupled into the aircraft's receiving 
aerials, is quite capable of totally disrupting communica- 
tion and radio navigation. 

The effect is usually most serious on the lower - 
frequency systems, such as a.d.f. (automatic direction 
finding) which operates from 150 kc /s to 2 Mc /s. In 
this system, the processed outputs of a loop (or gonio- 
meter search coil) and an omni- directional or sense - 
finding aerial are used to operate servo motors which 
drive the loop towards a null and remotely indicate this 
null position. The system provides both relative head - 
ing and homing facilities, and in the presence of noise 
the dial indicator may either " hunt " erratically or even 
(much worse) indicate a false bearing. 

The frictional, or tribo -electric, charging process re- 
sults from the high -speed brushing of air or airborne 
particles past the aircraft skin. Charge magnitudes from 
this process can be substantially affected by the nature 
of skin finish materials, treatments and adulterants, but 
the highest charge rates occur where ice crystals are 
precipitating out from a very cold, moist atmosphere. 

Charge magnitudes have been further extended by the 
widespread use of pure -jet engines, which gulp fantastic 
quantities of air (together with particle content and the 

. occasional bird) past their internal surfaces, and so 
supplement charge generation from normal airflow over 
the aircraft skin. This tribo- electric charging by the 
engines is itself additional to that arising out of the 
combustion processes. 

Fig. 1(a) shows a typical recording of charge rate 
during take -off and climb of a BAC 1 -11 aircraft. The 
circumstances are of constant throttle setting, implying 
no local restrictions upon engine noise. Following take- 
off, charge rate rises rapidly to a maximum after some 
few minutes (and thousands of feet) of climb. As auto- 
matic processes reduce fuel consumption rate with in- 
creasing altitude and speed, charge rate also decreases, 
but more slowly than it rose, becoming virtually constant 
by some 15,000 ft of altitude. A marked step down can 
be seen where throttle setting is reduced at the top of 
the climb, some 26,500 ft in this case. 

C. E. Cooper is general manager of Chelton ( Electro- 
statics) Ltd., manufacturers of aircraft aerials and air- 
craft static discharger systems. After working with Mazda 
on valve development he became a lecturer at South West 
Essex Technical College. He then joined Easco Electrical 
Ltd., becoming works technical manager. Before going to 
Chelton, he jointly formed two small service companies 
but later sold these interests "when lack of technical 
interest outweighed the financial advantages of company 
ownership ". 
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By C. E. COOPER 

In Fig. 1(a) the greater part of the charge can be 
assumed to be due to combustion effects, with the climb 
being entirely through clear air, in which tribo -electric 
charging is at a minimum, though not non -existent. For 
comparison, Fig. 1(b) shows (to a different scale) the far 
more erratic variations in charge rate when the aircraft 
is in level flight through light precipitation conditions. 
In this case, with the jets throttled back, charge from 
combustion products is small. 

However generated, charge becomes stored in the 
capacitance between the aircraft skin and some ill- 
defined outer field boundary, stressing the air dielectric 
between them. Such stress may be either supplemented 
or opposed, depending upon the polarity of any existing 
atmospheric potential gradient, as is experienced when 

26.500 f t 
ENGINE 

THROTTLED 
TAKE -OFF 

MANCHESTER 

BAC I -II (a) 
SCALE ZERO 

BAC HH 

f-TIME 
(b) 

Fig. 1. Corona current measured during flights of BAC 1 -11 aircraft: 
(a) following take -off in clear air; (b) level flight in conditions of ice 
precipitation. 

Dischargers on trailing edge and tip of a wing on a Boeing 707. 
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Fig. 2. Section of corona current recordings 
in an HS.I25 twin jet executive aircraft 
clouds (altitude 9,000ft, air speed 150 knots). 
current through a single discharger mounted 
indicate periods of zero discharge. 

N-RB- 
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made at two extremities 
flying between charged 
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Left: Fig. 3. Poten 
tial gradient be- 
tween two concentric 
spheres A and B 

with radii RA and 
RB 

Below: Fig. 4. 
Potential gradient 
variations with dif- 
ferent slopes: (a) 
circular disc; (b) 
older type of air- 
craft; (c) modern 
jet aircraft shape; 
(d) supersonic jet 
aircraft. 

E440 

Eac4t 

E 4 300 

f a5 

EM20 
(d ) 

the aircraft changes height or flies between charged cloud 
formations. 

The trace recording of Fig. 2 provides indirect indica- 
tion of the variations of electrostatic field as measured 
at two different extremities of an HS.125 aircraft flying 
obliquely between charged cloud areas. During the 
sixty -odd seconds of this recording, stress changes from 
maximum at the tail fin to maximum in reverse polarity 
at one wing tip, passing through a stage at " X" of 
considerable and equal but opposite stresses at these 
two measuring sites. At this instant, the net aircraft 
charge accumulation is zero, but because of aircraft span 
in the spatial field, intense dielectric stress exists in air 
layers adjacent to the aircraft extremities. Since the 
overall effects are similar, though not identical, to those 
frictionally produced, they are initially considered as a 
third form of aircraft charging. 

No aircraft system at present used suffers from the 
mere existence of charge, but since the charging pro- 
cesses are typically of constant -current form, p.d. between 
aircraft and boundary rises continuously until limited by 
some form of dielectric breakdown. In extreme circum- 
stances, this could be a minor lightning flash, but, far 
more commonly, limitation occurs at much lower poten- 
tial by the process of atmospheric ionization, permitting 
release of current back into the atmosphere at a rate 
balancing that of acquisition. 

The ionization condition, and consequent radio noise 
generation, can be reached in seconds and continuously 
maintained from the rates of charge which have to be 
anticipated for possibly 5". of total short -stage flying 
time. Consideration of the function of devices used to 
control these effects requires an understanding of how 
gradient magnification occurs. 

Potential Gradient Between Spheres 
With p.d. between two concentric spheres A and B, 
as shown in Fig 3, then immediately adjacent to the two 
spheres the respective gradients EA and EB will be in 
proportion to the surface areas, i.e. to the squares of the 
radii. An increase of outer sphere radius (only) will 
therefore increase the disparity between e4 and Eft in 
greater proportion than that of the spacing increase. 
This in turn means that to maintain constant gradient 
EA by the inner sphere requires an increase of p.d. which 
is less than proportional to the spacing increase. For a 
sufficient disparity of dimensions, the radius of a small 
object virtually fixes its immediately adjacent gradient 
in proportion to applied p.d., regardless of the distance 
across which it is applied and hence also of the shape 
of the field outer boundary. 

For a spherical object, gradient is of course the same 
across any fixed distance radially from any part of the 
surface, but for any non- spherical shape, a constant 
applied potential will produce different gradients adja- 
cent to every different radius. In adapting this principle 
to aircraft circumstances, aerodynamic shapes are such 
that consideration must initially be restricted to two - 
dimensional forms. If potential applied between the 
flat circular disc (flying saucer ?) of Fig. 4(a) and some. 
distant boundary is such as to produce ten units of 
gradient adjacent to any place on the edge, changing 
to the almost equilateral triangle of Fig. 4(b) might 
produce some 7 units at the centre of each flat side, and 
perhaps 40 units at each apex, depending upon their tip 
sharpness. As shown, the triangle at (b) can con- 
tain the irmlized outline of an older shape of aircraft; 
in (c) the triangle is reversed to contain a later aircraft 
shape. The significant difference is that, in the latter 
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1-ig. 5. Equipotential contours and derived gradients (groups of four figures) for the Canberra aircraft. 

case, one of the high -gradient positions looks in the for- 
ward direction, imposing practical difficulties not present 
when high -gradient positions look only aft or athwart. 

In all these shapes, the relative gradients indicated 
are still only the mean values over some arbitrarily 
chosen distance from the outline. Fig. 5 shows how 
these mean values vary with span of measurement for 
a Canberra aircraft. Gradients (in purely relative units) 
are derived from the equipotential contours, and each 
-ow of four figures averages the gradients out to con - 
:ours 5, 10, 20 and 40 respectively. The projection of 
the nose and wingtip pitot tubes from the main bulk 
produces adjacent gradients which are higher than for 
any other part of the aircraft. 

The figures marked are best regarded as the local 
mean gradients, as determined by aircraft shape out 
of the general mean gradient existing around the aircraft 
as a whole (p.d. between aircraft and surroundings). 

Consider a p.d. applied between two spaced equal 
spheres; provided the gap between them is smallish 
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relative to sphere radius then gradient will be constant 
across the gap. Halving the gap by moving the spheres 
closer together will result in the mean gradient being 
doubled without changing its constancy of division. 
The same doubling of mean gradient could otherwise 
have been produced by bridging half the gap with a 
sharp -pointed spike, but in this case the gradient imme- 
diately adjacent to the point may be up to hundreds of 
times above the mean, balanced by a more moderate 
reduction below the mean across most of the gap. 

The degree of gradient magnification depends mainly 
upon the point radius, but is also affected by stem 
thickness behind the point, and by its projection length 
from the main bulk of conducting surface. This process 
of magnification can be utilized to control the positions 
at which local gradient is highest, and hence at which 
corona will start for the lowest possible aircraft potential. 
Corona is gaseous ionization, occurring when sufficient 
p.d. exists between electrodes whose shape and spacing 
are such as to produce intense local increase of gradient 
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above the average across the gap. Thus corona occurs 
adjacent to both electrodes in a point -to -point gap, but 
at only one in a point -to -flat surface gap. It can also 
occur at both extremities of an isolated conductor in 
an otherwise linear field, which represents the HS.125 
conditions at "X" in Fig. 2. 

The radio interference produced by ionized gas or 
vapour in a neon tube is quite well known, but r.f. noise 
signals can be radiated from ionized gas without neces- 
sarily also producing visible light. 

Noise signals are radiated directly from ionized gas, 
with a random frequency spectrum, and magnitudes 
tending to inverse relationship with frequency but often 
significant up to the v.h.f. band. After reception via 
a channel of finite bandwidth, the noise signals are 
comparable with a suppressed carrier modulated by 
white or random noise, producing a characteristic " hiss " 
after detection. 

Where conditions produce a gradient only slightly 
above the ionization threshold, the corona discharge can 
have an interrupted or pulsed form, and this results in 
the received and detected noise having some predomi- 
nant pitch of note. For increasing gradient around the 
threshold condition, this note typically changes from a 
"ticking" sound, through some very rough, guttural 
notes to a whistle of pitch eventually rising above audibi- 
lity or response. 

CONTROL METHODS 

There is no effective method known to prevent the 
processes of charge acquisition by an aircraft, which, 
with a capacitance typically some hundreds of pF, will 
rise in potential at a rate of 100,000 volts per second 
from a charge rate of microamperes. Rates up to a 

milliamp or more have been recorded, still without 
including thunderstorm conditions. With potental rising 
at such rates, even the mythically smooth- outlined air- 
craft of publicity pictures must very quickly reach the 
condition where corona occurs from some or many parts 
of the aircraft. 

Paradoxically perhaps, therefore, the simplest ap- 
proach to noise control is to make corona occur more 
easily. This can be done by placing sharp projections 
at aircraft extremities to produce corona by large mag- 
nification of only quite low general gradient. With the 
corona path confined to dimensions comparable to the 
point radii, noise radiation is drastically reduced. 

The numerous practical objections to an aircraft 
bristling with rigid sharp points have led to the develop- 
ment of the discharge tip shown in Fig. 6, which in 
various assemblies, has recently become virtually stan- 
dard for almost all British and many other aircraft types. 
The tip comprises a small tuft of a hundred or so 
nichrome wires of about ' -a thou' diameter (51 s.w.g.), 
spread into a crown around a tiny plug inside a sup- 
porting tube. If allowed to bunch they would function 
only as single blunt point, so the flared polythene mould- 
ing is fitted to create turbulence in the airflow and so 
keep sufficient number of the wires separated to function 
as individual sharp points. 

Release of corona via a very sharp point provides sub- 
stantial, but still insufficient, reduction of r.f. noise 
generation, and the process is extended by inclusion of 
high series resistance. The actual value used is a com- 
promise between greatest reduction of noise and the 
avoidance of undue restriction of the d.c. component 
of corona current. Major current restriction is provided 
by the gaseous corona path itself, with a slope resistance 
around 10' f2 for the tip of Fig. 6. Series resistance 
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additions of up to some 50 MO, are therefore feasible 
without substantially restricting current. The series 
resistance appears both to reduce the ratio of noise- 
current-to-d.c. component, and also to act in conjunction 
with tip stray capacitance to reduce the length of path 
through which noise current flows, and so confine radia- 
tion principally to the ionized air. To have maximum 
effect series resistance needs to be concentrated as closely 
as possible to the corona point. 

A complete discharger device is constructed with the 
corona -tip supported on a 9 -inch tapered rod of glass - 
fibre, surface coated with high resistance material. 
Some 10 to 40 dischargers of this type are commonly 
grouped in trailing or semi -trailing positions near to the 
various outermost extremities of an aircraft. 

To maintain the essential semi -trailing position for 
the corona tip, forward facing assemblies have been pro- 
duced recently; these units are designed to mount on 
pitot heads or the lightning diverter probe often fitted at 
the apex of a radome. The three discharger tips on each 
unit are critically angled, with spiral resistance tracks 
around the mounting cone. 

Simulation and measuring equipment. -To optimize 
design and demonstrate performance of discharger 
devices, the equipment shown in Fig. 7 was constructed 
in simulation of an aircraft wing section. The high 
voltage generator is of the Cockcroft -Walton type, with 
20 stages providing an off -load rectified output of some 
120 kV from the 5 kV 50 c/s available from the trans- 
former, and adjusted by a Variac. The d.c. output 
voltage is measured by a 10- microamp meter in series 
with a long chain of five -hundred 20 MQ resistors con- 
tained within about 50 ft of coiled -up polythene tubing. 

High voltage is applied to the wing section through 

Fig. 6. Cross -sec- 
tion of tip of dis- 
charger fitted to 
aircraft. 

FLARED 
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a pair of microammeters set into the wing, separately 
measuring corona released directly via the wing or via 
lightly insulated inset tabs, on which dischargers under 
test are normally fitted. Measurements are generally 
in terms of the applied potential and other conditions 
which result in various standard values of corona current, 
ranging from threshold (taken as 1.0 uA) up to 50 IAA 
Comparative noise measurements are then made for the 
various conditions and currents. 

Noise radiated during corona discharge is picked up 
by a capacitance type aerial, too small to approach 
resonance within the 0.5 to 5.0 Mc /s pass -band of the 
receiver aperiodic amplifier. This pass -band was chosen 
to overlap into the frequency ranges used for m.f. auto- 
matic direction -finding and hi. communication, but sub- 
sequent interest has moved more towards the lower 
frequencies used by Decca and other long -range naviga- 
tional systems. 

Amplified r.f. output is conventionally rectified, passed 
via a calibrated attenuator to a transistor a.f. amplifier, 
and then switched to either a speaker or a noise meter. 
The whole receiving and measuring equipment is 
mounted in, or on, the wing section, since it all neces- 
sarily operates at the high potential of the wing. 

The applied potential which will produce less than a 
microamp of corona from, say, an exposed bolt -head 
will produce perhaps 10 to 15 microamps from a typical 
discharger, but with a received noise level some 50 dB 
lower. Even this residual white noise will be less objec- 
tionable in form than the typically rough note due to 
corona from the bolt -head or similar minor projection. 

Certain discharger designs show marked directional 
or polarization effects in their noise radiation, with fairly 
sharp nulls as the corona point is oriented. By optimiza- 
tion of this characteristic attempts have been made to 
secure even better than the 50 dB noise reduction men- 
tioned, but there is considerable doubt over the possi- 
bility of maintaining or even knowing the true null 
positions in aircraft service. In fact, the noise level 
radiated by the discharger design shown has proved 
acceptable, and the major problem is 
to prevent even trifling corona cur- 
rent from starting elsewhere than at 
the dischargers. 

The optimum installation is a corn - 
plex function of discharger type, num- 
ber and siting. It has to include 
such factors as air pressure differen- 
tials, exposure of sharp extensions 
during control -surface action, and the 
nature of the various normal projec- 
tions, particularly aerials. It is quite 
possible for an m.f. system to collect 
and suffer from noise radiated during 
discharge off the aerial of, say, a v.h.f. 
system not itself affected by the noise. 

The field configuration which will 
exist around a particular aircraft is 
most readily determined to a suffi- 
cient degree of accuracy by a few 
two- dimensional plots on resistance 
analogue paper. This graphite - 
impregnated material has a fairly 
uniform resistance of about 30000. 
per square (i.e. between opposite 
edges of a square of any dimensions). 
A representation of the aircraft 
shape, or some section of it, together 
with a surrounding field boundary, shapes of aircraft. 

AERIAL 

DISCHARGER 

INSULATED TABS 

VARIABLE SPACING 

GROUND PLANE 

BOLT 

.a HEAD 

Fig. 7. Block diagram of test and measuring apparatus mounted 
inside simulated aircraft wing section. 

are first outlined in wax pencil, and then edged or 
filled -in solid with brush application of a highly con- 
ducting paint (Fig. 8). The material used is a disper- 
sion of metallic silver powder in methyl iso -butyl ketone, 
which air dries to a few ohms per square, a negligible 
value compared with the paper resistance. It should be 
noted that most of the so- called metallic " paints are in 
fact non -conducting. Contact to the conducting areas 
can conveniently be made via pieces of aluminium foil, 
held in place by small strips of self- adhesive tape, and 
brushed over by the conducting paint. 

For present purposes the shape of the field boundary 
is immaterial, provided its minimum spacing to aircraft 
shape is not less than about half the aircraft's largest 
dimension (in scale, of course). At this minimum 
spacing, the field pattern adjacent to aircraft shape is 
substantially unaffected by boundary shape. Potential 
now applied between the shape and the boundary will 

Fig. 8. Apparatus for plotting analogues of equipotential electric Gelds surrounding various 
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distribute itself across the intervening resistance paper 
areas as an analogue of the electrostatic field which would 
exist around similar shapes in air, or any uniform dielec- 
tric. The potential distribution can be explored with 
a high- resistance voltmeter, but is far better done by 
forming a suitable bridge circuit, and exploring for 
null balance against a series of potentiometer settings to 
produce equipotential contours. 

Instead of random exploration, it has been found easier 
to explore along a series of lines normal to their origin 
at the aircraft shape, as previously marked onto the re- 
sistance paper in wax pencil (i.e. non -conducting). It 
is better still to mark these lines along the quite readily 
estimated direction of maximum gradient away from 
their origins, and so achieve the highest sensitivity of 
off -balance indication. 

Use of a d.c. (9 V) supply for the resistance -paper 
bridge has been found useful in providing indication of 
the direction of probe movement needed to approach 
balance. The four -transistor d.c. amplifier used pro- 
vides off- balance indication down to below a millivolt, 
with input resistance sufficiently high that an off -balance 
setting does not materially load the paper bridge to 
distort potential distribution. 

Exploration is conveniently made by a probe formed 
of a ball-point pen tip (minus ink, of course) which can 
be rolled across the paper without need to lift and re- 
apply. Located balance positions are then marked on, 
again in wax pencil, although better accuracy is achieved 
by using a sharp -pointed probe for exploration, which 

(a) 

t- t 
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Fig. 9. Potential gradients at (a) wing and (6) tail of HS. 125 execu- 
tive aircraft. 
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can then prick through the resistance paper to mark an 
underlying cartridge paper or similar. Joining up each 
series of equipotential positions provides contours as in 
Fig. 5 of correct shape but in purely relative terms, from 
which the relative gradients can be obtained by measure- 
ment either of the spacing out to a particular contour, 
or by interpolation to the contour reached by some con- 
stant spacing. 

This last- mentioned is of most interest in order to 
provide the relative mean gradients effective over the 
length by which a discharger will project from the air- 
frame. To obtain better accuracy across such a dimen- 
sion, a final plot is made of each significant extension, 
using as field boundary one of the contours previously 
plotted, possibly with corrections to include effect of the 
third dimension, as estimated by comparison with plots 
in other planes. Since the contour boundary has true 
shape, there is no minimum spacing limit imposed, and 
the plot can be large scale. 

In Fig. 9 the dotted line indicates the scaled dimen- 
sion of discharger projection out from its mounting 
surface. Potential applied across the resistance paper 
from wingshape to contour boundary is set (by a series 
rheostat) to produce a convenient whole number of volt- 
age at the discharger line where it most closely ap- 
proaches the boundary, i.e. the position of highest gradi- 
ent. Other gradients relative to the maximum can now 
be plotted for various distances away from that of maxi- 
mum. 

This information is then used in conjunction with that 
from graphs of discharger performance grouped at 
different spacings to produce an aircraft layout at 
graded spacings which will approach the ideal of equal 
current released by all dischargers at any given aircraft 
potential. 

In -flight corona recordings are achieved by fitting 
special dischargers insulated from the airframe, each 
with a single wire brought in to a multi -channel strip 
paper recorder, with circuit completed to a common 
airframe connection. Each channel needs to be pro- 
tected by shunt diodes against the excessive currents 
which will flow when in the vicinity of thunderstorm 
activity. 

The measurement is one of fluctuating unidirectional 
current, with electrons normally leaving the discharger, 
i.e. the aircraft having negative polarity relative to its 
surroundings. As already indicated in Fig. 2, reverse 
direction of current flow is also possible, due to atmos- 
pheric gradients rather than aircraft charging. For this 
reverse polarity, the dischargers have closely similar 
threshold potential, but a rather higher slope resistance. 

The area from which charge is released does not 
directly indicate the area or method of acquisition, but 
such information can, with experience, be derived from 
the pattern of corona variations with time and the dif- 
ferentials, if any, between corona in areas of known 
equal exposure. 

To gain the necessary statistical information, an air- 
line aircraft has for some months past been making 
corona recordings during its normal passenger flights 
over most of the European continent. Whenever prac- 
ticable, the corona recordings are accompanied by taped 
observations of the ambient conditions, the radio noise 
level during discharges, and the overall effects upon par- 
ticular navigational systems. The results of this pro- 
gramme are hoped to provide the first objective stan- 
dards by which to make comparitive assessments of 
the susceptibility of different aircraft designs in experi- 
encing static charge effects, and of the value of various 
discharge systems in minimizing the effects. 
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Titanium Cone Loudspeaker 
EVOLUTION AND DESIGN 

SOME years ago a friend gave me 
a book which he had purchased 
for 6d from an old bookshop It 

was McLachlan's " Elements of Loud 
Speaker Practice " published in 1935. 
It makes fascinating and, for the 
author, somewhat sobering reading, 
inasmuch as that in over 30 years 
there has been so little apparent pro- 
gress in loudspeaker development. 
Among the many possible loud- 
speaker types described are the full 
range push -pull electrostatic loud- 
speaker and the Blatthaller loud- 
speaker, forerunner of the French 
Orthophase. The last chapter is 
headed " Recent Developments " and 
introduces firstly the concept of a 
large moving -coil loudspeaker used 
together with a horn loaded tweeter 

conjunction with a crossover system, 
and secondly a moving -coil loud- 
speaker having a small auxiliary cone 
attached to the centre of the main 
cone to handle the high frequencies 
(Voigt, of course). The frequency 
response of the last- mentioned is 
comparable to that of many modern 
hi -fi loudspeakers and is reproduced 
in Fig. 1. For direct comparison the 
frequency response of a modern 12 in 
twin -cone loudspeaker is shown in 
Fig. 2. 

Undoubtedly one of the main 
reasons for the slow progress has been 
that at the time the book was written 

+lor 

dB 
o_ 

MIC ON AXIS 

I I I _10V 
64 128 250 500 

loudspeaker design thinking was well 
ahead of the availability of suitable 
materials and engineering techniques 
with which to implement the ideas. 
Modern technology has now provided 
us with a vast range of metals, cera- 
mics and plastics that allow us to 
realize the principles established so 
long ago. 

Once valve amplifiers had reached 
the stage where a few relatively low 
distortion watts were available, the 
single paper cone moving -coil loud- 
speaker emerged as by far the most 
satisfactory compromise between 
quality and economics, and continues 
so to be. With the progressive im- 
provement of broadcasting and re- 
cording quality there came a demand 
for a wider frequency range than could 
then be obtained from the single 
paper cone and crossover systems, and 
double -cone systems were extensively 
developed. In addition to Voigt, 
Goodmans Industries were largely re- 
sponsible for the sophistication of 
double -cone techniques. This is 
apparent in their famous " Axiom " 
range. Many companies developed 
excellent crossover- systems and it is 
worth noting that, while widely vary- 
ing techniques were used in tweeter 
design, the low frequencies were in- 
variably handled by the ever faithful 
paper cone moving -coil loudspeaker. 

The difficulty in obtaining a smooth 
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Above: -Fig. I. Response curve of twin 
diaphragm m.c. loudspeaker (Voigt) with 
tractrix horn about 4ft long and 4ft square 
at mouth (Reproduced from " Elements of 
Loud Speaker Practice "- McLachlan, 1935). 

Right: -Fig. 2. Response, distribution and total 
harmonic distortion curves of 12 in twin cone 
m.c. loudspeaker in enclosure. 
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By E. J. JORDAN, Assoc.I.E.R.E. 

E. J. JORDAN, who recently joined 
Audio & Design Ltd., of Maidenhead, 
as a director, started his career in 
the service department of G.E.C. 
He then spent twelve years with 
Goodmans Industries and in 1964 
became technical director of Jordan - 
Watts Ltd. of Hayes, Middx., where 
he produced the first " modular" 
loudspeaker. 

extended high frequency response 
from a single cone was practical 
rather than theoretical. As we shall 
show later it is necessary to use a 
flared cone in order to obtain a good 
high frequency performance, but 
because of their poor strength /weight 
ratio paper flared cones were prone 
to non -linear flexing at low frequen- 
cies, resulting in harmonic and inter - 
modulation distortion. Metal cones 
were tried on and off right from the 
start but the highly resonant nature 
of metal precluded these as a satis- 
factory material for many years. A 
significant breakthrough in this re- 
spect was made by Hugh Brittain of 
G.E.C. Research Laboratories by 
using a 6 in straight sided Duralumin 
cone having a plastics (p.v.c.) edge 
termination which, together with a 
controlled deformation in the cone 
body, largely overcame the resonance 
problems associated with metal. This 
resulted in a loudspeaker with a very 
acceptable frequency response and a 
harmonic distortion level which was 
so low that it has not yet been im- 
proved upon. Details of this were 
published in Wireless World, Nov- 
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ember- December 1952 and January 
1953. 

Shortly after this the author worked 
on the problems associated with flared 
cones and discovered that the distor- 
tion could be reduced to acceptable 
proportions by the use of (a) a very 
flexible surround, and (b) a flare fol- 
lowing a hyperbolic law. The resulting 
loudspeaker, now known as the 
"Axiette," is still marketed by Good - 
mans. Its response curve is shown in 
Fig. 3. 

Throughout these years the im- 
provement in materials was most 
apparent in the realm of permanent 
magnets, which, for a given total flux 
were a fraction of the size of their 
pre -war counterparts. Plastics tech- 
nology was forging ahead and most 
loudspeaker engineers were keeping a 
very close watch on this industry, 
hoping for a plastics panacea to the 
problems of cone design. This came 
-not, however, to the protagonists of 
cone loudspeakers but to the full - 
range electrostatic loudspeaker. 

A direction in which remarkable 
advances have since been made has 
been the reduction in the overall size 
of loudspeaker systems. Theoretically 
efficiency may be traded for size for 
a given low frequency limit reductio 
ad absurdum. As usual, practical 
mechanical problems set a limit, but 
the vast majority of present -day hi -fi 
loudspeakers are very much smaller 
and less efficient than their earlier 
counterparts -an approach now made 
acceptable by the availability of 
domestic power amplifiers with out- 
puts of up to 100 watts. This trend 
was started by Edgar Vilcher in the 
U.S.A. when he developed the 
" acoustic suspension system " which 
basically comprises a large massive 
bass cone loudspeaker fitted with a 
highly flexible suspension and housed 
in a small airtight enclosure. Implicit 
in this approach is the use of some 
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form of crossover system and separate 
radiators in the high frequencies. 

The birth of the now well -known 
full -range electrostatic loudspeaker 
was announced in a series of articles 
in Wireless World in 1956 and a com- 
pletely new standard in sound repro- 
duction was established. 

The most significant advantage of 
the electrostatic loudspeaker over 
existing loudspeakers was in its tran- 
sient performance. The importance 
of transient response has been stressed 
often enough over the years by the 
pundits but it has been played down 
to a large extent by many manufac- 
turers and grossly underrated by the 
hi -fi public generally. The reason 
for this may be due to the difficulties 
associated with making measure- 
ments of transient performance corn- 
pared with simple frequency response 
curves. 

Some indication of transient per- 
formance can be obtained from re- 
sponse curves'. For example, the 
ability of the moving system to allow 
sufficient acceleration to adequately 
reproduce transient sounds is directly 
related to its high frequency perform- 
ance. The worst aspect of transient 
performance, however, is the pro- 
longed " ringing " that can follow a 
transient. Any transient is corn - 
posed of a series of harmonically re- 
lated overtones and any sharp re- 
sonances in the system which fall 
into this range of overtones are often 
not very apparent on the response 
curve except to the experienced ob-. 
server, who can recognize them 
as tiny, near vertical changes of level. 
Even this is not entirely reliable be- 
cause such effects can be produced 
by other causes. The situation is 
illustrated by reference to the two 
hypothetical response curves shown 
in Fig. 4. It is extremely likely that 
loudspeaker A would reproduce 
sounds with a far higher degree of 

accuracy than loudspeaker B. Even 
though B has the flatter curve, the 
transient ringing associated with the 
small sharp changes could result in 
extreme colouration and very poor de- 
finition. Curve B could well be de- 
scribed as " angry." 

The electrostatic loudspeaker is a 
perfect example of the above argu- 
ment. Its measured response curve 
is unusual and certainly not level 
(Fig. 5), but it has the one outstand- 
ing quality that renders its shortcom- 
ings relatively unimportant, and this 
is the complete lack of colouration 
(or, in the words of the advertise- 
ments, " this loudspeaker lacks char-. 
acter "). It is a salutary lesson to 
listen to white noise on a loudspeaker 
comparator while switching between 
various high quality systems includ- 
ing the electrostatic loudspeaker. All 
the conventional cabinet systems 
have pronounced " vowel " sounds 
which are entirely absent from the 
e.s.l. (Incidentally, for purposes of 
educating the ear a good " live " 
white noise is the sound of car tyres 
on a wet road.) 

All of which brings us back to 
about the present time. We have 
inherited a veritable fund of basic 
principles, the advantage of over 30 
years of further development and an 
almost unlimited range of materials 
and techniques. Whither now? 
Faced with this situation, the author 
adopted the approach now to be de- 
scribed. 

Design objective.-The problem was 
to recreate sound as accurately as 
possible within the confines of the 
listening area -in this case the 
domestic living room or lounge. As 
a starting point we will assume a 
medium room of 2,000 cubic feet. 
The programme material likely to 
make the greatest demands on the 
available sound power and frequency 
range is that provided by a full con- 
cert orchestra. We will assume the 
listening level to be such as to pro- 
vide a peak intensity at the ears simi- 
lar to that experienced in a typical 
seat in a concert hall, and finally we 
will let the low frequency limit be 
30 c/s. For domestic reproduction 
this frequency is quite low enough 
since very few recordings extend as 
low as this and the room dimensions 
limit bass reproduction to a fre- 
quency given by: 

560 
Í longest dimension in feet 

From the above information can 
be calculated the total acoustic power 
required in the room and hence the 
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volume velocity (diaphragm area X 
excursion X frequency) required from 
the loudspeaker (Appendix 1). It is 
necessary to choose a suitable ratio 
of diaphragm area to excursion. 
However, the choice of diaphragm 
dimensions must be determined in 
part by a number of other factors 
which we will now consider. 

The loudspeaker diaphragm has to 
draw its energy from the electrical 
output of the amplifier and transfer 
it to the air in the form of sound 
waves. This transfer is profoundly 
affected by the impedance of the air 
load, which in turn is determined by 
the diaphragm dimensions and fre- 
quency. It is well known that the 
radiation resistance curve abruptly 
changes shape about the point where 
kr =2 *. This corresponds to the fre- 
quency where, assuming a circular 
diaphragm, the circumference is equal 
to 2 wavelengths. 

Although the entire radiation re- 
sistance curve may be exactly repre- 
sented as a Bessel function, it is 
usually considered adequate to use 
the two approximate expressions 
given in Appendix 2 dealing with the 
parts of the curve above and below 
the " knee " respectively. 

Consider first those frequencies 
below the " knee." It can be shown 
that for the radiated power to be 
independent of frequency the dia- 
phragm must be rigid and either have 
a mechanical impedance that is very 
much lower than the air load or a 
mechanical impedance that is domi- 
nantly mass (known as the condition 
of mass control). Either of these con- 
ditions are realizable in practice but 
the condition of mass control offers 
a number of advantages: 

1. It renders the low frequency 
performance less dependent on 
room acoustics. 

2. Performance is less critically de- 
pendent on the position of the 
loudspeaker in the room. 

3. It makes domestically acceptable 
enclosure systems which are 
necessary in order to secure an 
adequate low frequency per- 
formance. 

Above the " knee " of the curve a 
mass -controlled diaphragm will 
cause the radiated power to fall as 
frequency rises at the rate of 6 dB 
per octave. The polar response be- 
comes progressively more narrow as 
frequency rises. These two factors 
obviously render a mass- controlled 

*Radiation resistance is the real part of the acoustic 
impedance of the air load. It is plotted vertically 
in normalized form R.vA /nr2pc against normalized 
frequency kr (=- 2nr0 /) plotted horizontally (where 
R.i, t radiation resistance in newton- seconds/ 
metre, r -diaphragm radius in metres; p= density 
of air in kg /m'; c= velocity of sound in m /sec 
A -sound wavelength in metres; and k= 2n /A). 
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rigid diaphragm unsuitable for high 
frequencies. There are two solutions 
to the problem. One is to provide 
a smaller diaphragm and use some 
form of mechanical or electrical 
crossover system. The other is to 
cause the existing diaphragm to re- 
duce its effective diameter as fre- 
quency rises. The effect of this is 
also to reduce the mass of the 
diaphragm, and since at these fre- 
quencies the radiated power is pro- 
portional to the effective area and 
inversely proportional to the square 
of the mass it follows that the smaller 
the cone the higher will be the effici- 
ency, the mass and the area being 
directly proportional to each other 
(see Appendix 3). Provided the cor- 
rect ratio of diameter to frequency 
could be maintained both the radia- 
ted power response and the polar 
response could theoretically be in- 
dependent of frequency. 

Again it is seen that a choice has 
to be made and it is clearly seen in 
theory at least that the second 
arrangement is to be preferred, inas- 
much as it does not introduce any 
abrupt discontinuities in the system. 
Any arrangement using multiple dia- 
phragm crossover techniques is likely 
to suffer from three serious draw- 
backs. First, at the crossover fre- 
quency the radiated power is shared 
between two diaphragms of different 
size and hence different polar res- 
ponse. This means that there must 
be an abrupt change in the power 
response if the axial pressure res- 
ponse is to be maintained, or vice 
versa. Secondly, the electrical im- 
pedance looking into a loudspeaker 
system incorporating electrical cross- 
over networks must inevitably exhibit 
considerable phase change about the 
crossover frequencies. Crossover fre- 
quency networks are designed to be 
matched by constant resistance at all 
of their terminations, a condition 
which is never fulfilled in practice. 
The effects of such a load applied to 
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Fig. 4. Curve (b), although flatter, has the 
" angry" appearance associated with a poor 
transient response and is less acceptable than 
curve (a). 

the output of an amplifier may in 
many cases considerably affect the 
phase of the negative feedback volt- 
ages, thereby degrading the perform- 
ance of the amplifier. Thirdly, the 
inevitably resonant nature of the 
crossover system will introduce tran- 
sient distortion of the type discussed 
above. 

Accepting then the desirability of 
the " reducing diameter" approach 
we find that one of the simplest ways 
of achieving this in practice is to 
apply the driving force at the centre 
of the diaphragm only. It can readily 
be visualized that if the diaphragm 
were, for example, a stretched mem- 
brane of some low -loss material, at 
the higher frequencies ripples would 
spread out from the driving point and 
travel to the edge. If some damping 
media were applied to such a dia- 
phragm the ripples would undergo 
severe attenuation as they moved out- 
wards, so that the displacement at 
the point of application of the force 
was considerably greater than at any 
other point and most of the sound 
radiation would be from this central 
point. Clearly with such an arrange- 
ment as this the effective central 
working area would be a function of 
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Fig. 5. Performance curves of full ronge electrostatic loudspeaker. 
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wavelength and therefore frequency, 
thus giving us the type of operation 
we require. 

It is fairly obvious at this point 
that we have talked ourselves willy- 
nilly into a fair description of the 
operation of a single -cone loud- 
speaker at high frequencies. The 
single -cone loudspeaker, by its very 
nature, has intrinsically the right sort 
of characteristics necessary for full 
range sound reproduction, and even 
the poorest examples of this type of 
loudspeaker provide very acceptable 
results. This was appreciated, in 
principle if not in detail, 40 years 
ago, and, as we have already indi- 
cated, this loudspeaker has by far 
the most satisfactory all round per- 
formance for general purpose appli- 
cations. Its performance has been 
limited at low frequencies for the 
want of a good suspension system. 
The problem at high frequencies is 
that of producing a cone of such 
form, material and dimensions as will 
operate to the precise requirements. 

In fact it is no less a problem to 
define the " precise requirements " in 
material terms. There has been no 
tractable mathematical approach for 
dealing with this other than the 
author's own very limited contribu- 
tion which gives no more than an 
indication of the relationship between 
the various physical parameters of 
the cone. This is outlined in Appen- 
dix 3. Fig. 6 shows how the effective 
cone diameter reduces as frequency 
rises due to cone flexure. The ex- 
pressions in Appendix 3 show that in 
order to secure a level response the 
first mode of flexure must start at 
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10 

the " knee " frequency and that a 
flared profile is necessary to provide 
the correct rate of area reduction with 
rising frequency. By the choice of 
suitable profiles the radiated power 
response may be made to rise or re- 
main level or to fall. The high fre- 
quency limit of a loudspeaker is 
reached when the radiating area has 
been reduced to a point where its 
effective mass becomes equal to that 
of the voice coil. The last- mentioned 
provides a non -reducing factor in the 
total moving mass and above this 
frequency the efficiency falls. It may 
be mentioned at this stage that the 
further loss of efficiency at high fre- 
quencies is incurred by voice coil 
inductance, but from what has been 
said it will be seen that this can be 
compensated by means of the cone 
design. In practice, however, the 
more we make use of the facility of 
increasing efficiency as frequency 
rises the more restricted will be the 
ultimate high frequency limit. The 
overall high frequency efficiency over 
the frequency range above the 
" knee " is largely a function of the 
material from which the cone is made. 

Apart from the considerations of 
the response curve a high overall high 
frequency efficiency is extremely de- 
sirable, inasmuch as it permits the 
use of damping techniques to avoid 
transient ringing. Any form of damp- 
ing reduces overall efficiency and the 
greater the intrinsic efficiency of the 
cone the more freely can we apply 
damping media to improve the tran- 
sient performance. 

Generally speaking the hgher the 
velocity of sound within the material 
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Fig. 6. Indicating how the 
effective cone radius (r) may 
decrease with rising frequency. 
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the greater will be the efficiency and 
therefore the more extended may be 
the high frequency response. Further, 
high sound velocities are usually asso- 
ciated with materials having a high 
strength /weight ratio. This is also 
the property necessary to eliminate 
the distortion associated with flared 
cones. As we have previously said, 
the strength /weight ratio of paper is 
not particularly high and, in addition, 
paper is a relatively inexact and un- 
stable material in mechanical terms. 
The reasons why the single -cone ap- 
proach has not received greater atten- 
tion are now becoming apparent. 

We now see that we are faced with 
the problem of determining the cone 
material, shape and dimensions with 
very little mathematical assistance, 
yet in order to secure a smooth ex- 
tended high frequency response de- 
void of colouration it is imperative 
to be able to determine these factors 
very accurately and further to retain 
this accuracy throughout manu- 
facture. The approach has therefore 
to be entirely experimental. The 
tooling necessary to produce cones of 
almost any form is very complex, and 
such experimental work demands that 
cone tools be made and discarded 
until the correct parameters are ob- 
tained. Naturally one cannot afford 
to be haphazard in this approach, and 
each cone form tested must result 
from a logical assessment of the per- 
formance of the previous one. Never- 
theless this work is very time -con- 
suming and very expensive and it is 
easy to understand why this problem 
has not been previously tackled with 
any degree of thoroughness, especially 
when one considers that all there is 
to show at the end is a single -cone 
loudspeaker with little or no " gim- 
mick value." 

Some 12 years after developing the 
hyperbolic paper cone 8 in loud- 
speaker, the author experimented 
with small aluminium cones, which 
led to the development of the Jordan - 
Watts module. This cone had a 
hyperbolic flare which closely ap- 
proached a pure radius. The fre- 
quency response of this unit is shown 
in Fig. 7. It will be noted that the 
axial frequency response is fairly 
smooth and level but the off -axis res- 
ponse is falling towards the high end. 
This indicates that the mean hemis- 
pherical power response (m.h.p.r.) is 
falling. The shape of the mean hemis- 
pherical power response is of far 
greater importance than that of the 
axial pressure response. 

It was not until three years later 
that the author had the opportunity 
to experiment with a variety of alter- 
native flares, and he discovered that 
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although he could raise the m.h.p.r. 
- it was at the expense of the high fre- 

quency limit. An acceptable compro- 
mise is shown in Fig. 8, which is the 
response of a unit similar to the pre- 
vious one but employing an alu- 
minium cone with a flare given by 
the law y-- 0.75/x. Although this 
curve does not appear to be as good 
as the previous one there was, on 
listening tests, considerably less 
colouration, and the improved tran- 
sient performance gave the impres- 
sion of a more extended top response. 
This range of experiments virtually 
exhausted the possibilities of alu- 
minium as a cone material which, 
although it gave results considerably 
superior to those of paper cones, still 
left something to be desired, and 
again the search was on for a new 
material. 

The clue was given in an advertise- 
ment by Imperial Metal Industries 
Ltd. describing titanium as having " a 
greater strength weight ratio than any 
other structural metal." Samples 
were immediately ordered and duly 
received. As a starting point one of 
the sample pieces was placed in the 
tool used for the previous aluminium 
cone and when pressure was applied 
the material immediately shattered; 
and the author's company was then 
faced with the agonizing prospect of 
having to find out how to tool for 
titanium before knowing if the metal 
was going to be satisfactory in any 
case. This was done, however, and 
the advantages of titanium became 
immediately apparent, and experi- 
ments were once again undertaken to 
determine the correct cone law. 
Shortly after this another break- 
through was made whereby it became 
immediately possible to obtain the 
correct flare in any material without 
any further tests. 

This came as the realization that a 
stretched membrane displaced at its 
centre would follow a hyperbolic 
curve (Fig. 9). If the displacing force 
is oscillating the lines of stress and 
strain will lie along the natural hyper- 
bolic curve and there will be no ten- 
dency whatever for the material to 
be displaced from this curve at any 
point. This is exactly the situation 
required in a loudspeaker cone to 
avoid unwanted " break -up," and 
not only shows the advantage of the 
hyperbolic law in principle but also 
tells us exactly how to achieve it in 
practice -i.e. a sheet of the proposed 
material, in this case titanium, is sub- 
jected to considerable tension, placed 
in an annular clamp and the centre 
displaced by a cylindrical tool. This 
is the technique now used in the 
manufacture of titanium cone loud- 
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Above: Fig. 8. Performance curves of 
4in dia. aluminium cone having a 
hyperbolic profile given by y = 0.751x. 

Right: Fig. 9. Showing the formation of 
a hyperbolic form by displacement at 
the centre of a stretched membrane. 

speaker modules and systems mar- 
keted by Audio & Design Ltd. 

The metal titanium. -Out of inter- 
est readers may like to know that 
titanium is the fourth most abundant 
metal found in the Earth's surface. 
It is an element and the material 
used in loudspeaker cones is 99.9% 
pure. In addition to its exceptionally 
high strength /weight ratio it does not 
corrode and will withstand extremely 
high temperatures. It is produced in 
this country by Imperial Metal In- 
dustries (Kynock) Ltd., Birmingham, 
a subsidiary of I.C.I. It has become 
commercially available only during 
the past 10 years and, because of its 
properties, its principal applications 
are in the aerospace industry. In 
spite of the abundance of the crude 
ore the metal is expensive, owing to 
the very elaborate refining and mill- 
ing processes required. The material 
is extremely difficult to work with and 
the rate of tool wear is high. In our 
application the grain size is of very 
great importance. 

The coil. -The voice coil of the loud- 
speaker has to be as light as possible 
consistent with reasonable efficiency. 
Considerations of high frequency 
performance have led us to an actual 
cone (piston) diameter of about 4in. 
From this we have calculated (see 
Appendix 1) a peak displacement of 
± k inch in order to provide the re- 
quired low frequency radiated power 
level, assuming reflex loading. Thus, 
in order to provide a constant driving 
force either the coil must be ¡in 
longer than the depth of the magnetic 

c< 

gap or vice versa. In the interests 
cf lightness the short -coil, deep -gap 
approach is used, and this incident- 
ally also provides a higher magnetic 
efficiency. 

Considerations of total magnetic 
flux and flux density led to the adop- 
tion of a magnetic gap diameter, and 
therefore coil diameter, of approxi- 
mately lzin. The coil itself corn - 
prises a 4in aluminium winding on 
an aluminium former of thickness 
0.0015in. The winding is immersed 
into the centre of a Sin deep mag- 
netic gap. 

The mechanical attachment be- 
tween the top of the coil former and 
the cone neck is of paramount im- 
portance and must be effected by 
means of a very thin layer of hard - 
setting adhesive. Any flexibility at 
this join will lead to three severe 
defects: (a) premature mechanical 
failure (the forces developed across 
the glue line are very considerable); 
(b) attenuation of the high frequency 
response and colouration due to the 
resonance resulting from the mass of 
the cone and the compliance of the 
adhesive; and (c) harmonic and inter - 
modulation distortion at high fre- 
quencies due to the inevitable non - 
linearity of the compliance. 

The flexible surround. -Since the 
cone is moving and the supporting 
framework is not, the cone must be 
supported at its edge by means of a 
flexible coupling which has to per- 
form the following quite separate 
functions: 

1. To permit complete freedom 
of the cone to move axially and to 
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restrict any sideways movement. 
2. To provide an airtight seal 

between the edge of the cone and 
the enclosure. Further in this respect 
it must appear acoustically opaque 
to back- pressures emanating within 
the enclosure. 

3. To provide a satisfactory ter- 
mination to the cone at high frequen- 
cies in order to effect as much as 
possible the complete absorption of 
the incident flexure waves arriving 
at the cone edge. Failure to do this 
will result in reflected waves, leading 
to interference effects and coloura- 
tion. 

4. The rim must be intrinsically 
non -resonant. 

5. The rim must be made of a 
material that does not age and is 
mechanically stable under all condi- 
tions of climate. 

One technique employed by the 
author was to use a composite plas- 
tics rim, attached to which was an 
annular metal spring. This spring 
had two natural positions, a normal 
and an inverted cone frustum, i.e., it 
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would always attempt to spring either 
up or down away from the flat posi- 
tion. When attached to the plastic 
rim, it was held against its will in 
the flat position, and by carefully 
balancing the force of the spring 
against the rim stiffness a cone sur- 
round was obtained that offered 
almost zero stiffness to axial move- 
ment and complied perfectly with 
the first two of the above require- 
ments. However, extreme difficulty 
was experienced in meeting require- 
ment 4. 

The problems were finally over- 
come by the use of an impregnated 
polyether foam. The method of im- 
pregnation, which is novel, is such 
as to produce the effect of a 
" tapered" transmission line between 
the edge of the cone and the chassis. 

Restoring force. -In the interests of 
mechanical stability it is essential 
that the cone assembly be provided 
with a restoring force to ensure that 
the coil always moves relative to a 
fixed mean position in the centre of 
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Above: Fig. 10. Per- 
formance curves of 
4in diameter titanium 
cone loudspeaker. 

Left: Assembling a 
titanium -cone loud- 
speaker. The entire 
moving assembly is 
mounted on a detach- 
able ring. The outer 
housing is vented. 

the magnetic field. It is important 
for this restoring force not to be ap- 
plied at the cone edge since this 
would incur cone flexing at low fre- 
quencies. The ideal position for the 
restoring force is at the rear of the 
cone where it acts also as a means 
of centring to maintain the coil in 
its correct axial position within the 
magnetic gap. If the axis of the cone 
is arranged in the horizontal position 
the location of the suspension system 
should be such as to support the cone 
and coil system at its centre of gravity 
(acknowledgement to Percy Wilson). 

As a result of the restoring force 
the complete system will exhibit a 
resonance below which the condition 
of mass control will be no longer 
operative. The resonant frequency 
must therefore be near the lower 
limit of the required frequency range. 

One very important requirement 
for the suspension system is that it 
must be completely linear over the 
full range of cone displacement. 
Failure to be so results in the very 
high harmonic distortion apparent in 
the extreme bass response of many 
loudspeakers. The suspension system 
itself must be mechanically stable, 
and this requirement led to the use 
c,f three tangentially disposed beryl- 
lium copper cantilevers (two of which 
are used to carry the voice coil cur- 
rent). The cantilevers are attached 
at their inner ends to a rigid insulat- 
ing annulus surrounding the coil and 
attached to the coil via a " lossy " 
compliant medium the purpose of 
which is to ensure that the mass of 
the suspension system is decoupled 
from the coil at high frequencies. 

Chassis.-In the loudspeaker de- 
scribed the entire moving assembly 
is built up on a removable top plate 
which in turn is screwed to four sup- 
porting members attached to the 
magnet system. The entire assembly 
is suspended in a vented housing via 
an insulating medium to avoid trans- 
mission of energy to the housing and 
mechanical resonances. The detach- 
able moving assembly is readily re- 
placed in the event of misuse or dam- 
age, as shown in the photograph. The 
entire assembly is produced under 
laboratory conditions in a state of 
clinical cleanliness. . 

Enclosure. -The titanium cone loud- 
speaker module was designed for 
reflex loading which, if correctly de- 
signed provides an extended low fre- 
quency performance having a very low 
distortion level within an enclosure 
of acceptable domestic dimensions. 

It can be shown that for optimum 
performance the Q of the funda- 
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mental cone resonance in free air 
should be 0.622. If the internal 
volume of the enclosure is then such 
that the enclosed air stiffness is 1.62 
of the suspension stiffness and the 
reflex vent is arranged to tune the 
enclosure to the free air resonance of 
the loudspeaker, the overall fre- 
quency response will be perfectly 
level down to that frequency. By 
an appropriate increase in enclosure 
size and retuning, the response can 
be extended to as much as an octave 
below this frequency with a response 
variation of not more than ±3dB. 

A source of difficulty sometimes 
encountered with reflex loading is 
that at very low frequencies, i.e. be- 
low 20 c /s, the acoustic load applied 
to the cone falls very considerably 
and factors such as motor rumble 
can cause very considerable cone dis- 
placement. A solution to this prob- 
lem has been found in the provision 
of a semi -flexible plastics diaphragm 
spanning the inside of the enclosure 
between the loudspeaker and vent. 
This has virtually no effect upon fre- 
quency down to the enclosure reson- 
ance, but below this it provides a 
progressively increasing stiffness con- 
trolled load. 
Performance data. -The power re- 
sponse, axial pressure response, polar 
response and distortion are shown in 
the composite curve in Fig. 10. Un- 
fortunately the author had insufficient 
time to secure facilities for transient 
testing _but the performance in this 
respect can be demonstrated by 
white noise tests. 

The question of Doppler distortion 
is often raised in reference to small 
full -range loudspeakers. There has 
recently been some dispute about the 
significance of this type of distortion, 
but accepting for the moment that 
its significance is proved, it is norm- 
ally applied to small loudspeakers on 
the assumption that very large cone 
displacements are necessary to pro- 
duce adequate radiated power at low 
frequencies. In our case this is not 
so since, owing to the efficiency of 
the type of reflex loading employed, 
the cone displacement of the loud- 
speaker described is no more than 
that encountered in the cone of a 
conventional 12in loudspeaker. 
Final thoughts. -The most significant 
subjective advantages gained by the 
use of titanium as a cone material 
have been in the high frequency and 
transient responses. The author 
feels that at the moment there is no 
entirely adequate explanation for 
these subjective advantages in terms 
of the performance parameters nor- 
mally discussed but that further light 
may be thrown upon the matter by an 
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examination of the property of 
mechanical hysteresis within the cone. 
It is reasonably obvious that titanium 
will have a lower hysteresis loss when 
subjected to alternating flexure than 
any other diaphragm material hitherto 
used, and in the not too distant 
future it is hoped to make a complete 
examination of the relationship be- 
tween mechanical hysteresis and sub- 
jective and objective transient per- 
formance. 

My thanks are due to Imperial 
Metal Industries Ltd. for their very 
considerable help and advice on 
tooling and their extensive tests to 
determine the optimum material 
characteristics for our purpose; to 
John Martin of Martin Watch 
Laboratories, Bracknell, for his de- 
velopment of the cone tooling de- 
scribed; and to my assistant Margaret 
Collett for her work on the experi- 
mental and production prototypes. 
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APPENDIX I 

Acoustic power P1 required to repro- 
duce a full orchestra in a medium room 
(2,000 cu. ft.) at serious listening level 
(say 80dB) is 0.002 watts. Assume an 
l.f. limit of 40 c /s. 

Pr = v2Rvi . 10 -7 acoustic watts 
where y = r.m.s. velocity of cone 
.'.0.002 = v2 2.18 x 10 -2 x r4 x 402 x 

10 -9 

0.002x10 -7 
v2r4 - 

2.18 x 10 " 402 

vr2 = 2.4 x 10" 
From considerations of h.f. response 

discussed in text, r was found to be 
6 cm. 

v = 2.4 ,-_ 103 = 67 cm/sec 
36 

vrtk = 1.11 x 67 = 74.5 cm/sec 

From which the peak -to -peak dis- 
placement at 40 c/s 

74.5 
= 0.94 cm = 0.366 inch. 

2 40 

(Symbols defined in footnote on p. 555). 

APPENDIX 2 

Approximate expressions for radiation 
resistance (Rm,1) above and below the 
curve " knee " are: 
When kr <2 

RAI.4 = 2.18 x 10 -sf2r4 mech. 
ohms. 

When kr>2 
RMA T 2.16 x 105r'2 mech. ohms. 

(Symbols defined in footnote on p. 555). 

APPENDIX 3 

Assume condition of mass control:- 
P 

Pr 
oc 

a2 L2 
. RAJA 

at 
where LAI = cone mass. 
When kr > 2 RAfA oc r2oc A 
For a given cone thickness: 

LAI cc r2 

.. Pr oc f21 r2 

If the effective cone radius were to 
remain independent of frequency, Pr 
would fall at 6 dB /octave. Including 
losses due to the voice coil inductance, 
this becomes 12 dB /octave. To com- 
pensate the above expression must vary 
as f4. 

_ftl 4-' r'2cc f4 r 

c,. 

but r is a function of (i) 

where cr is the velocity of flexural wave 
motion in the cone. 

Then must. 
1 

vary as 
f3 

1 
or c,. GC ,- 

f'- 
In a straight -sided cone, ce oc 1/f 

approx. Thus the above indicates the 
need of a flared cone. 

Consider now the frequency at which 
the reduction of radius should start. 
This is given by 

,. f c 

l 

where le is length of cone side. 
The frequency corresponding to kr = 2 is 

C 

irr 
where ,. is the velocity of sound in air. 
These two frequencies should be coinci- 
dental 

c,. sin O tonst. 

where O is the angle between the cone 
side and the axis. 

While we are unable to calculate 
absolute values from the expressions, 
they do give a very good guide in experi- 
mental determination. 
(Symbols defined in footnote on p. 555). 
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Thin Films in Electronics 
SOME NOTES ON THE I.E.R.E.- I.E.E. CONFERENCE HELD EARLIER THIS YEAR 

THE conference on thin film applications was organ- 
ized because it was felt there was a need for us to 
take stock of the place of thin films in electronic 

engineering, the subject having generally taken a back 
seat compared to solid circuits. 

One point that emerged from the conference was that 
the delegates were by no means all devotees of the thin 
film approach. Indeed, a speaker questioned the future 
of thin films since diffused integrated circuits were usable 
up to 300 Mc /s and above -apart from the obvious use 
of thin films as stable Rs and Cs in hybrid circuits. Per- 
haps this is the limited extent to which thin film circuits 
will be used, but much depends on the development of 
a usable and reliable thin film transistor. Another 
summed up the position by maintaining that thin film 
circuitry was not, as is often thought, competitive to 
diffused integrated circuits, but that the techniques 
were complementary. 

COMPONENTS 

Resistors. -A paper by Naylor and Fairbank (Ferranti) 
described results obtained from tantalum resistors and 
capacitors made by spluttering. It was stated that the 
use of the sputtering technique (in which tantalum atoms 
are " knocked " from a source to a substrate by bombard- 
ment with ions of an inert gas), rather than by thermal 
exaporation by heating or electron beams, resulted in 
better uniformity of film thickness. 

Capacitors. -The two main advantages of thin film capa- 
citors is that capacitance can be up to 1 pF for 0.001 in 
with a high breakdown voltage and can remain voltage - 
independent. Tantalum pentoxide is attractive since for 
one thing its dielectric constant is 21 compared to 2 -4 
for the more usual silicon oxides. Capacitors with good 
h.f. performance can be made with tantalum pentoxide 
(Naylor & Fairbank) by making electrode resistivity low 
(rather than dielectric losses). 

Inductors.- Little, relatively, was said on the subject of 
inductors, presumably because these are more difficult 
to adapt to thin film circuits than Rs or Cs. (For one 
thing, a conducting substrate near to the coil reduces 
inductance and increases losses.) But within limits induc- 
tors with values around 1 pH are quite feasible, and a 
paper by Manfield and Windle (R.R.E.) indicated that 
inductances can be made up to 12 uH with a tolerance 
spread of 0.05% and high Q values. (Desired Q values 
can be achieved by adjustment of the plating thickness.) 

Active devices. -Much work in the field of thin film 
transistors using evaporated layers of CdS or CdSe (field 
effect types) has been done by P. K. Weimer, who is 
well known for his work. Unfortunately, erratic varia- 
tions in device characteristics have held back progress. 
Tickle, Swystun and Treleaven (Saskatchewan Univer- 
sity) showed that device characteristics were strongly 
dependent on film thickness. Batch fabrication was thus 
used to reduce effects of random variations in deposition. 

D. J. Page (Westinghouse, U.S.A.) described a hetero- 
junction transistor (or dielectric transistor) which was 
produced by preparing a dielectric diode on a silicon p -n 
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junction. Most of such CdS -Si devices showed an ex- 
ponential emitter characteristics. It was felt that if base 
recombination could be reduced then useful devices may 
be evolved. 

APPLICATIONS 

Many examples of the use of thin film techniques were 
given, including magnetic film memories, cryoelectric or 
superconducting memories, galvanometric devices, 
ultrasonic transducers, strain gauges and microelectric 
circuits. A number of complete equipments have been 
produced besides many circuit building blocks which use 
hybrid microelectronic techniques. Holland and Chap- 
man reported on the thin film modules used in Marconi 
television equipment (see p.58 February issue) and 
W. S. Whitlock (A.S.W.E.) discussed their use in radar 
receivers, using thin film inductors and capacitors in 
resonant circuits. According to the author, the thin film 
capacitor is something of an obstacle for narrow band 
receivers. The main difficulty appears to be the realiza- 
tion of high -Q LC circuits ( >100) at frequencies around 
30 Mc /s. Series resistance of leads and electrodes was 
felt to be a contributory factor to low Q, and to minimize 
this, changes in geometry and material were suggested. 

Active filters.- Avoidance of large -value inductors for 
l.f. work is given by the use of active filters (see p. 129 
March issue). Adjustment of component values was 
necessary, as tolerances were too wide -scribing resistors 
with diamond gave adjustment to ±0.1 %. Capacitor 
adjustment was provided by cutting the leads to small 
capacitors giving adjustment to about ± 2 pF. The authors 
concluded that hybrid microelecronics could be used for 
active filters in many applications. 

Ultrasonic transducers. -A technique which has become 
well known in the last two or three years is that of 
vacuum deposition of CdS films for use as piezoelectric 
ultrasonic transducers and is due to the work of N. F. 
Foster (Bell Telephone). In the past, quartz has been 
used as the principal transducer material, but for fre- 
quencies above 100 Mc /s, the material thinness required 
is not practical for bonding. 

To overcome this and other problems the evaporated 
layer or thin film transducer was developed. In essence, 
an electrode is evaporated onto the propagation 
medium, covered with evaporated CdS and finally a 
further electrode is deposited. With this method losses 
can be as low as 4 dB at 200 Mc /s and 12.5 dB at 
1.5 Gc /s. Usually CdS is the material used for such 
transducers, but others have been tried, such as ZnS, 
CdSe and ZnO. Zinc oxide is the most attractive due to 
its greater electromechanical coupling coefficients and 
higher sound velocity. This last factor would mean that 
films would be thicker than those of CdS for the same X. 

CdS films have been deposited by sputtering and efficien- 
cies are similar to evaporated types, but the orientation 
is such that only longitudinal propagation is possible. 
Sputtered ZnO films have shown high efficiencies but 
the full potential has not been realized yet, partly due to 
lack of control of film orientation. 
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WORLD OF WIRELESS 

Colour TV Service and Servicing 
TO keep television dealers and their servicing staffs abreast 
of the latest developments associated with the proposed start 
of a colour television service next year Mullard arranged a 
discussion meeting at the end of September for a small cross - 
section of the trade. They were addressed by F. C. McLean, 
B.B.C. director of engineering; David Attenborough, head of 
BBC -2; A. J. Kenward, secretary of S.E.R.T. and R.T.E.B.; 
and S. E. Allchurch, director of B.R.E.M.A. 

Mr. McLean, dealing with the technical aspects of the 
colour TV service, stressed that the public is likely to be more 
critical of quality in colour than in monochrome. He cited 
experience in the U.S.A. and gave it as his opinion that the 
slow start of colour there was not only that receivers were 
expensive but that the colour picture seen on an average 
receiver was so very variable. 

Of the programme side Mr. Attenborough made the point 
that as 99% of viewers will be receiving the colour pro - 
grammes on monochrome receivers for some time to come it 
is essential that the addition of colour should be "an enrich- 
ment of a good monochrome picture." 

For the benefit of service technicians desirous of taking a 
course in colour TV servicing the Radio Trades Examination 
Board has prepared a list of nearly 60 colleges which are 
offering part -time courses. In answer to a questioner Mr. 
Kenward stated that the minimum equipment required for 
servicing colour receivers (additional to that on a well - 
equipped monochrome bench) is a pattern generator. Useful 
additions would be a sweep generator, PAL signal generator, 
degaussing equipment and e.h.t. measuring equipment. 

There was the inevitable question regarding the introduc- 
tion of colour on 405 lines in the v.h.f. band, but both Mr. 
McLean and Mr. Allchurch stressed that it would be a retro- 
grade step, delay the start of a colour service and complicate 
receivers. 

R.A.F. Engineer Branch 
WITH the object of bringing before educationists the need 
of the Royal Air Force for young men of high calibre who 
are qualified in the applied sciences -particularly electrical, 
electronic and mechanical engineers -and the opportunities 
afforded in the Service, a two -day symposium was recently 
held at the R.A.F. College, Cranwell. Some 120 guests from 
the academic world attended. 

During the symposium it was announced by the Minister 
of Defence for the R.A.F. (Lord Shackleton) that the Tech- 
nical Branch will in future be known as the Engineer 
Branch. Within the Branch there will be a division between 
mechanical engineering and electrical engineering duties. The 
latter will cover communications, ground and airborne elec- 
trical and electronic equipment, instruments and surface - 
launched missiles. 

The papers presented at the symposium and the tour of 
the college stressed the standard of technical training provided 
for cadets and specially for young post- graduates who enter 
the Service. The courses at the College vary from the 4,- 
year engineer cadet course to the engineer officer (graduate) 
course of eight months and the age of entries varies from 172 
to 45 years. 

Correspondence Courses 
FOR several months the Cleaver -Hume Group of Corres- 
pondence Colleges has been operating from its new head- 
quarters at Aldermaston Court, Berks, but it was not officially 
opened until September 23rd when the ceremony was per - 
formed by Sir Arnold Lindley, chairman of the Govern- 
ment's Engineering Training Board. 
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The new centre, from which are regularly distributed the 
"lessons" for some 600 different subjects to over 100,000 
students in the U.K., is also to be used at week -ends for 
seminars for selected students. Professor H. F. Trewman, 
for many years principal of the E.M.I. College of Electronics, 
is advisory principal at Aldermaston. 

Among the members of the Cleaver -Hume Group is the 
British Institute of Engineering Technology which was 
founded in 1927. The B.I.E.T. brochure on the electronic 
engineering correspondence courses gives brief details of a 
radio and electronics construction course (the £20 fee covers 
the cost of a Radionic constructional kit and multimeter), 
several electronic engineering courses and a course on 
transistor circuitry. 

H.R.H. The Duke of Edinburgh will officially open the 
Radio Communications Exhibition at Seymour Hall, London, 
W.1, at 12 noon on October 26th. The four -day exhibition, 
sponsored by the Radio Society of Great Britain, will be 
open daily from 1000 -2100. Admission costs 3s. There will 
be some 30 exhibitors and there will be displays and demon- 
strations by Royal Signals, Royal Navy and the Post Office. 

Experimental colour television transmissions using the 
PAL system are radiated daily from Monday to Friday at 
set times during the normal BBC -2 trade tests from Crystal 
Palace (channel 33), and the relay stations at Hertford and 
Tunbridge Wells (channels 64 and 44). The daily schedule 
is: -1400 -1415 test card in black & white, 1415 -1425 colour 
bars, 1425 -1500 colour slides; this sequence is repeated from 
1500 -1700. On Wednesdays, Thursdays and Fridays there 

is a further series of tests from 1810 -1900. Users of 625 -line 
u.h.f. monochrome receivers may find it interesting to see 
these transmissions to assess the compatibility. 

150 ft rodio telescope of the National Research Council of 
Canada at Algonquin Radio Observatory, Lake Traverse, Ontario. 
The electronics system for controlling the steerable paraboloid was 
supplied by A.E.I. Electronics. The company's film " The Radio Sky", 
telling the story of radio astronomy, can be borrowed from A.E.I., 
35 Grosvenor Place, London, S. W.1. 

E 
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B.B.C. Research Scholarships. -The Engineering Divi- 
sion of the B.B.C. maintains six research scholars at United 
Kingdom Universities and is awarding one scholarship this 
year. The scholarships are intended to provide the oppor- 
tunity to work for a higher degree, the subject chosen for 
post- graduate study being within those fields of physics or 
engineering which have an application to sound and tele- 
vision broadcasting. This year's scholar is G. C. Goddard, 
who graduated with an upper second class honours degree 
in electronic and electrical engineering from Birmingham 
University this year. He has been awarded a three -year 
scholarship to undertake research on " A method of increasing 
the data -handling capacity of underwater telemetry links " 
at Birmingham University, Department of Electronic and 
Electrical Engineering. 

Mito40lac.nUCM.Yytl '. 

--::5,;`¢Fa . 
'MN** 

wome.............^...wmo 

7 

+I,dr N ,P'1ALFC 

Philips' 75th anni- 
versary is commem- 
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on the first issue of a 
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BBC -2 in the North East:- The BBC -2 service from 
Pontop Pike will start on November 5th, on Channel 64 
(sound 821.25 Mc /s, vision 815.25 Mc /s) with horizontal 
polarization. Test transmissions will begin on October 22nd 
and will normally consist of test card from 0900 to 1200 
and 1400 to 1915 every day except Sunday. Some 1,700,000 
people in the north -east of England will be in the service 
area of the u.h.f. transmissions. 

Some radio altimeters which operate in the 420 -460 Mc /s 
band have been causing serious interference to observations 
made at the Mullard Radio Astronomy Observatory at Cam- 
bridge. The interference is caused by the local oscillator 
in the altimeter receiver (which operates in the radio 
astronomy band 406 -410 Mc /s) when the aircraft concerned 
is flying within radio line of sight of the Observatory. In 
a Board of Trade notice pilots of aircraft registered outside 
the United Kingdom carrying specified types of radio 
altimeter are requested not to operate them when flying 
within U.K. airspace. 

The experiment kit for the 30 -week series of television 
lectures " First steps in physics " is being produced by the 
Communications Division of S.G. Brown Ltd. The course, 
which is nationally networked by I.T.A., is produced by 
ABC Television in collaboration with the National Exten- 
sion College, Cambridge. The series, which started on 
September 25th and is presented by Professor James Ring, 
of Hull University, is intended to prepare viewers, with 
little prior knowledge of the subject, for the G.C.E. " O " 
Level examination next June. 

E.I.B.A. -Many companies and associations in the radio 
and electronics industry are listed among the donors in the 
annual report of the Electrical Industries Benevolent Asso- 
ciation which assists " any deserving or necessitous person," 
excluding manual workers, who are or have been in any 
branch of the electrical industry. Among the associations 
listed are R.T.R.A., Radio Industries Club, R.E.C.M.F., 
VASCA, and B.V.A. During 1965 the Association's income 
went up by nearly £18,000 to over £123,000. 
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C.N.A.A. Degree Courses. -The Council for National 
Academic Awards, confers degrees " comparable in standard 
with those granted by universities " on students completing 
approved courses in education establishments which have 
not the power to award their own degrees. The council has 
recently issued a list of courses which lead to the award 
of its B.A. or B.Sc. degrees and the colleges providing them. 
It is obtainable from the C.N.A.A., 24 Park Crescent, London, 
W.I. The colleges providing electronics courses, as opposed 
to electrical courses with an electronic bias, are Stafford- 
shire College of Technology, Northern Polytechnic (London) 
and Rutherford College of Technology (Newcastle -upon- 
Tyne). 

The African Broadcasting Conference, which was con- 
vened by the International Telecommunication Union in 
Geneva in October 1964 but adjourned after a few days, 
resumed its work on September 19th, again in Geneva. 
The purpose of the Conference, attended by some 180 dele- 
gates from more than 60 countries was to draw up a medium - 
wave broadcasting plan for Africa and also examine the 
position as regards long -wave broadcasting on the African 
continent. 

An information sheet, number 4002(4), detailing the 625 - 
line vision signal waveform, has been issued by the Engineer- 
ing Information Dept. of the B.B.C., Broadcasting House, 
London, W.I. It includes all the characteristics with wave- 
forms showing the line and field synchronizing signals and 
an r.f. response curve for an ideal receiver. 

Stereo Test Transmissions. -In addition to the increased 
frequency of stereo broadcasts announced a few months ago, 
the B.B.C. transmits test signals to facilitate channel identi- 
fication and adjustment of cross -talk. A 250 c/s tone is 
transmitted in the left -hand channel only from about four 
minutes after the end of the Third Programme until 2355 
every night. 

A one -day course on counter design with silicon integrated 
circuits is being held at John Dalton College of Technology, 
Chester St., Manchester, on October 31st (Fee £3 15s 
including lunch). The lecturer is K. J. Dean of Letchworth 
College of Technology. 

Because of increased attendance at meetings of the Sur- 
rey Radio Contact Club they are in future being held at the 
" Blue Anchor," South End, Croydon. Meetings will now 
be held on the third Tuesday of each month at 2000. At 
the meeting on November 15th an illustrated taped lecture 
on the American station W1BB will be given. 

NOVEMBER CONFERENCES AND 
EXHIBITIONS 

LONDON 
Nov. 9 -11 Savoy Pl., W.C.2 

Automatic Operation and Control of Broadcasting Equip- 
ment 
(I.E.E., Savoy Pl., W.C.2) 

Nov. 17 -18 Savoy Pl., W.C.2 
Small -angle Scattering of Electrons and X -rays 
(Inst. Phys. & Phys. Soc., 47 Belgrave Sq., S.W.1) 

OVERSEAS 
Nov. 14 -16 San Francisco 

Engineering in Medicine & Biology 
(Dr. D. H. Lecroisset, Jet Propulsion Lab., Pasadena, 
Calif.) 

Nov. 15 -18 Washington 
Magnetism and Magnetic Materials 
(I.E.E.E., 345 E. 47th St., New York 10017) 

Nov. 19 -25 Milan 
Automation and Instrumentation Conference & Show 
(Federazione delle Assoc. Scientifiche e Techniche, via 
Ripamonti 115, Milan 15/6) 
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PERSONALITIES 
S. S. Carlisle, M.Sc., F.Inst.P., 

M.I.E.E., director of the British Scien- 
tific Instrument Research Association, 
is the 1966/67 chairman of the Control 
and Automation Division of the I.E.E. 
He graduated with first -class honours in 
electrical engineering at Queen's Uni- 
versity, Belfast, in 1940. After post- 
graduate study he was awarded an M.Sc. 
From 1942 to 1946 he served with the 
Admiralty in the experimental depart- 
ment of H.M.S. Excellent, Portsmouth, 
where he was engaged on gunnery, radar 
and fire control development. Mr. 

S. S. Carlisle 

Carlisle joined the British Iron and Steel 
Research Association in London in 1946 
as the head of the instrument section 
of the Physics Department. From 
1953 to 1958 he was head of the 
South Wales laboratories of B.I.S.R.A., 
and was head of the Physics Depart- 
ment of B.I.S.R.A. in London from 
1958 until 1963 when he was ap- 
pointed director of the British Scientific 
Instrument Research Association. Mr. 
Carlisle is past -president of the Society 
of Instrument Technology; vice- chair- 
man of the United Kingdom Automation 
Council, and U.K. delegate on the In- 
ternational Federation of Automatic 
Control Components Committee. 

Professor A. L. Cullen, O.B.E., Ph.D., 
D.Sc.(Eng.), who has occupied the chair 
of electrical engineering at Sheffield 
University since it was created in 1955, 
has been appointed to the Pender Chair 
of Electrical Engineering at University 
College, London, where for nine years 
prior to his Sheffield appointment he 
was successively lecturer and reader in 
electrical engineering. Prof. Cullen, 
who was the 1965/66 chairman of the 
Electronics Division of the I.E.E., 
graduated at Imperial College, London, 
in 1940 and was for six years at the 
R.A.E., Farnborough. The last incum- 
bent of the Pender Chair was Dr. 
H. E. M. Barlow, who is now on the 
board of directors of Marconi Instru- 
ments and W. H. Sanders (Electronics). 
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Air Marshall Sir Walter Pretty, 
K.B.E., C.B., Deputy Chief of the De- 
fence Staff (Personnel and Logistics), 
Ministry of Defence from 1964 until his 
recent retirement from the R.A.F., has 
been appointed to the board of directors 
of Redifon Ltd. Trained at the R.A.F. 
College, Cranwell, Sir Walter, who was 
knighted in 1962, became deputy direc- 
tor of radar in the Air Ministry in 1944. 
The following year he was appointed 
chief signals officer, Fighter Command, 
R.A.F., and in 1948 became Director - 
General of Navigational Services at the 
Ministry of Civil Aviation. In 1953 he 
was appointed Director of Electronics 
Research and Development (Air) in the 
Ministry of Supply. In 1958 he was 
appointed Director -General of Organi- 
zation at the Air Ministry and from 
1961 -64 held the appointment of Air 
Officer Commanding -in- Chief, Signals 
Command. 

G. H. Metson, M.C., D.Sc., Ph.D., 
M.I.E.E., director of research at the Post 
Office for the past two years, has retired 
on health grounds and is succeeded by 
W J. Bray, M.Sc.(Eng.), A.C.G.I., 
D.I.C., M.I.E.E. Dr. Metson, who is 
being retained as a consultant, joined 
the Post Office as a youth -in- training in 
the physics laboratory in 1925. Later 
he transferred to Northern Ireland, 
where he carried out research on mag- 
netron oscillations and received his 
M.Sc. and Ph.D. at Queen's University, 
Belfast. During the war he served with 
the Royal Corps of Signals. In 1946 
he was back at Dollis Hill in charge of 
the thermionics group set up to study 
the causes of valve failure. Dr. Metson 
became deputy director of research in 
1962. His successor, Mr. Bray, who 
entered the Post Office Engineering. 
Department in 1934 as an assistant en- 
gineer in the Radio Experimental 
Laboratories at Dollis Hill, was chosen 
in 1961 to lead the newly formed Post 
Office Space Communication Systems 
Branch. Since 1963 he has lead a team 

w. f. Brr. 

at Dollis Hill working on research con- 
nected with communication satellites 
and lasers. Prior to his concentration 
on satellite communications Mr. Bray 
was concerned primarily with iono- 
spheric- and tropospheric- scatter. 

Commander Hugh St. A. Malleson 
has been appointed a director of SGS- 
Fairchild Ltd. During 16 years naval 
service he qualified in signals and was 
experimental officer, H.M. Signal 
School, Admiralty; and Commander on 

Cdr. H. St. A. Malleson 

the staff of the Director of Radio Equip- 
ment, Admiralty. From 1950 to 1964 
Commander Malleson was head of the 
Government and Industrial Valve Divi- 
sion at Mullard Ltd. 

R. H. Davies, C.B.E., B.Sc., M.I.E.E., 
deputy general sales manager, of 
Ferranti Ltd. for the past nine months 
has succeeded O. M. Robson, M.A., 
M.I.E.E., as general sales manager. Mr. 
Robsoi is retaining his seat on the 
board as sales director. Mr. Davies 
joined Ferranti Ltd. in 1946 after 
spending the later war years with the 
British Air Commission in Washington, 
D.C., on joint British /U.S. radar 
development. In 1947 he returned to 
the U.S.A. to become vice- president and 
general manager of Ferranti Electric 
Inc. (New York), a wholly owned 
subsidiary of Ferranti Ltd. He re- 
joined the parent company in 1963 but 
still remains a . director of Ferranti - 
Packard Electric Ltd. in Toronto and 
Ferranti Electric Inc. in New York. 

J. M. Brunskill was recently appointed 
plant manager of the Mullard Research 
Laboratories, Redhill, Surrey, which he 
joined as administrative assistant in 
1952. He previously served for 13 years 
in the Royal Corps of Signals, reaching 
the rank of Major. 
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Maurice Esterson, B.Sc.(Eng.), 
A.M.I.E.E., is appointed deputy man- 
ager of the Microwave Tube Division of 
English Electric Valve Company. He 
joined E.E.V. in 1941 as a development 
engineer in the magnetron section and 
in 1960 became manager in charge of 

M. Esterson 

high -power klystrons. When E.E.V. 
bought their plant at Lincoln, Mr. 
Esterson was appointed the managing 
director's special representative for in- 
tegrating the Lincoln organization with 
that at Chelmsford. 

E.A.G. Davis, D.S.O., who joined the 
Marconi Marine Company in 1959 as 
marine superintendent in which capa- 
city he acted as the company's adviser 
on navigational problems as related to 
electronic aids, has been appointed 
assistant general manager. In October 
1962, he was appointed management 
executive and in 1964 became assistant 
to the general manager. During the war 
he served in the Royal Naval Reserve 
and was promoted to the rank of Com- 
mander. On leaving the service in 1946 
Mr. Davis took up a Government 
appointment. 

D. L. Phillips, M.M., B.Sc., 
A.M.I.E.R.E., has resigned from the 
managing directorship of Mills & Rock - 
leys (Electronics) Ltd., printed circuit 
manufacturers of Skelmersdale, Lancs. 
Mr. Phillips was works manager of 
Technograph Electronic Products Ltd. 

D. L. Phillips 
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before joining the Mills & Rockleys 
group in 1958 as a consultant to set up 
an electronics subsidiary. During the 
war he served in the R.A.F. as a tech- 
nical signals officer and immediately 
prier to joining Technograph was with 
Plessey at their components division 
at Swindon. He is setting up a con- 
sulting service on printed circuits. 

L. C. Jesty, who two years ago went 
to the U.S.A. to join the Westinghouse 
Corporation, has had the degree of 
D.Sc. conferred on him by the London 
University for his work in the field of 
" The science of visual communication 
and display." Dr. Jesty was educated 
at University College, Southampton, 
and joined the G.E.C. Research Labora- 
tories, Wembley, in 1927, where he 
spent 18 years. He then went to Cintel 
as head of the advanced development 
department. In 1949 he joined Mar - 
coni's as chief of the television research 
group. Seven years later he joined the 
Sylvania -Thorn colour television 
laboratories at Enfield, Middx., where 
until 1962 he was in charge of colour 
television research. 

Roy R. Roper, has joined Racal In- 
struments Ltd. as sales director. For 
the past year he has been a director of 
Weir Electronics and Weir Industrial 
Controls. For two years prior to that 

R. R. Roper 

he was general sales manager of Cossor 
Communications Company, having pre- 
viously spent seven years with Solar - 
tron and five years as a development 
engineer on submarine communication 
systems with Standard Telephones & 
Cables. Mr. Roper, who is 36, started 
his career as a technician in the Post 
Office Engineering Department. 

P. E. Leventhal!, B.Sc.(Hons.), 
M.I.E.R.E., has joined Hudson Elec- 
tronics Ltd. and International Marine 
Radio Company Ltd. (both S.T.C. sub- 
sidiaries) as technical manager and will 
be responsible for all development pro- 
jects. He graduated in physics at Leeds 
University and has been chief engineer 
of Cossor Communications Ltd. for the 
last three years having previously been 
chief engineer of Murphy's radio- 
telephone division. 

G. S. C. Lucas, O.B.E., F.C.G.I., 
M.I.E.E., has retired from A.E.I. Elec- 
tronics of which he was director and 
group general manager. He started his 
career with the British Thomson - 
Houston Company (now part of A.E.I.) 
in 1915 and after serving his appren- 
ticeship studied at the City & Guilds 
(Engineering) College. In 1925 he went 
into the B.T -H. research laboratory 
and in 1932, as head of the electrical 
development section, became respan- 
sible for electrical measurements and 
developments in the audio engineering 
field. Mr. Lucas was appointed an 
O.B.E. for his contribution to the 
development of centrimetric fire -con- 
trol radar during the war. When the 
B.T -H. Electronics Engineering Dept. 
was set up in 1945 he was appointed 
manager. He became chief engineer in 
1953, and has been director and 
general manager of A.E.I. Electronics, 
Leicester, since 1963. 

OBITUARY 

Sierd Sint Eriks, K.B.E., managing 
director of the Mullard Company and 
chairman of Philips Electronic and 
Associated Industries until his retire- 
ment for health reasons in 1964, died on 
September 27th, aged 66. Educated at 
Rotterdam University he came to 
England in 1929 as general manager of 
the Mullard Company before becoming 
responsible for all N.V. Philip's inter- 
ests in the United Kingdom. He 
became chairman of Philips Electronic 
and Associated Industries in 1955 and 
was personally responsible fer starting 
the Mullard Research Laboratories near 
Redhill shortly after the war. Mr. 
Eriks, who in 1961 was appointed an 
honorary K.B.E. " in recognition of his 
valuable services to British official 
interests," felt that the company should 
play its part in the education of future 
scientists and technicians and instigated 
a number of endowments, including the 
Mullard Radio Astronomy Observatory 
at Cambridge University, the Mullard 
Cryomagnetic Laboratory at Oxford 
University and various readerships in 
science at a number of other uni- 
versities. 

A. W. Martin; M.B.E., Assoc.I.E.E., 
technical director of E. K. Cole Ltd., 
died on September 23rd aged 59. He 
joined the company in 1926 becoming 
chief engineer in 1943 and technical 
director in 1952. During the war he 
was in charge of the company's radar 
development unit at Malmesbury, for 
which he was appointed an M.B.E. 
With the acquisition of E. K. Cole Ltd. 
by the Pye group Mr. Martin was 
appointed to the Pye board and 
assumed overall responsibility for the 
domestic sound radio and television 
engineering activities of the group. He 
was also chairman of Ekco Electronics 
Ltd. 
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Power Sources Symposium 
SOME DEVELOPMENTS IN VARIOUS POWER CELLS, BOTH OLD AND NEW 

AMEETING held at the same time as the Liberal 
Party Conference in Brighton, though not so much 
in the public eye, was the Fifth International Power 

Sources Symposium. This biennial symposium is 
organized by the Joint Services Electrical Power Sources 
Committee and has been previously known as the Bat - 
tery Symposium. The change of title led one to believe 
that more prominence would be given to sources of 
power other than electrochemical batteries, but the 
number of papers dealing with " unconventional " or 
non -electrochemical sources was in fact less than in 
1964. 

The symposium was attended by about 400 delegates 
from about 20 countries and during the three days 40 
papers were read. 

As on previous occasions many papers were intended 
for electro or physical chemists. For example, several 
of these dealt with the structure and properties of lead 
compounds present in the positive paste of lead -acid 
cells, in particular the two modifications of lead dioxide 
(a and /3). These have not yet been fully explored and 
much work continues using various techniques of analy- 
sis. In these notes, however, only those papers which 
are felt to be of more practical and direct interest to 
readers are dealt with. 

Secondary cells 
Lead -acid types. -In both lead -acid and silver -zinc 
battery systems the plates are usually made by pasting 
an oxide on to a supporting grid and then, in the case 
of negative plates, reducing it to a metal. This is 
obviously a wasteful process as the raw material is 
metallic lead which is converted to oxide powder and 
then reduced back to metallic lead at a later stage. 
This, together with the fact that it is difficult to control 
the porosity (high porosity is one requirement for high 
plate efficiency) in a plate made by pasting and reduc- 
tion (and also the porous material often has a low 
mechanical strength), has prompted investigation of 
other methods of manufacture. Work on the use of 
metal powders was reported by Morrell and Smith 
(Lucas) who considered for various reasons that the 
most satisfactory method was that of mixing the powder 
with a soluble removable filler which does not prevent 
cold welding (e.g. sodium chloride crystals or sodium 
nitrate). It was concluded that satisfactory zinc plates 
can be made from strength and electrochemical aspects. 
Preliminary results on lead plates are also promising. 
However, much more work on the subject is needed 
since little is known about factors which control plate 
capacity and the processes taking place during plate 
discharge. The effect of filler size has yet to be 
investigated. 

Sealed Ni -Cd types. -For many years interest and 
activity in the field of high performance power sources 
has been growing due, in part, to the advent of the 
transistor and also to the space effort. At the same 
time, though, the more well -known electrochemical 

storage batteries are steadily being improved. Turner, 
Howden, Ovinaka and McHenry (Bell Telephone) 
described developments leading to an improved battery 
design, and new techniques in electrode and separator 
fabrication. A new separator material developed con- 
sists of Teflon and zirconium oxide particles. High 
porosity (60 -80 %) is obtainable- necessary for sufficient 
passage of oxygen from the positive to the negative 
plate. Dr. Turner considered that the inherent capa- 
bility of Ni -Cd cells outmatched that of all other sealed 
rechargeable cells in terms of overall performance and 
cycle life (which can be >10 years). One paper, by 
Azulay and Kirkman (Alkaline Batteries Ltd.), contained 
many useful notes for the user, mainly on charging 
conditions and an interesting point was made concern- 
ing constant potential charging. Here, in a sealed cell, 
overcharge energy is dissipated as heat (as opposed to 
gas in an open cell). A rise in the battery temperature, 
consequently lowering the back e.m.f., tsould result in 
a higher end current for a fixed applied potential. This 
effect could result in a progressively rising overcharge 

Fig. I. Use of Ni -Cd cells as stabilizers. 

current -or thermal runaway. Thus if the charging 
period is likely to be prolonged indefinitely the constant 
potential method should be avoided. 

Another piece of advice was that storage of sealed 
cells should be done in the fully discharged state since, 
under certain circumstances, gassing could occur when 
subsequently placed on charge. 

If the eletrode pair in Ni -Cd cells is replaced by a 
pair containing the same active material in both elec- 
trodes [e.g. Cd(OH),] or if the positive electrode is re- 
placed by an electrode free from active material, a type 
of cell is obtained in which an equilibrium is reached 
between oxygen evolution and reduction, and only little 
energy can be stored in such cells. These can be used 
as stabilizer cells since the cell voltage changes by only a 
small amount within a certain range of current. These 
cells are, incidentally, reversible -i.e. current can flew 
in either direction. An example of their use was given 
by F. Peters (Varta, Germany)-see Fig. L Apart from 
stabilizing the output voltage against mains variations 
the cells also act as a capacitor (10,000 -20,000µF) giving 
a low a.c. resistance practically independent of frequency. 
Further stabilization can be obtained by adding n -1 cells 
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giving virtual independence of mains variations. Tem- 
perature coefficient of voltage is about 1 mV deg C. 

Primary cells 
Leclanché type.- In almost all chemical and electro- 
chemical reactions the reaction rate decreases with tem- 
perature. The Leclanché cell.is no exception to this, the 
resistance and viscosity of the electrolyte becoming so 
high that cells are unfit for use at -23° C. Erämetsä 
and Karsila (Finland) reported on investigations of elec- 
trolytes which will operate down to -42° C (at this 
temperature output is down to 15% of that at +25° C). 
It was shown that cells using electrolytes based on lan- 
thium chloride (with MgCl NH,C1 and H2O) gave a 
slightly greater capacity than standard commercial cells 
and a considerably better capacity than cells based on 
lithium chloride and bromide. At -42 °C the cell capa- 
city compared with a lithium chloride cell. 

Air Cells. -These are primary cells in which the oxygen 
of air is the active material (serving as the cathode de- 
polarizer) consumed by the positive electrode of the cell. 
These have been known for a long time, a typical cell 
having zinc anodes, a KOH electrolyte and a porous 
carbon cathode depolarized by oxygen diffusing through 
it to the electrode surface. Interest in these is due to 
the high energy density and the relative low cost. They 
are. however, only suitable for low discharge rates (e.g., 
C /700).* 

A new magnesium -air cell was described by Carson 
and Kent of the G.E. Company (U.S.A.), and is known 
as the Magair cell. It is capable of a much higher power 
operation than present air cells. The electrolyte used 
is common salt. The air cathodes in these cells are 
derived from those used in fuel cells and a catalyst 
(platinum black) is used. It is interesting to note that 
in the absence of oxygen the cell still produces power 
because the air electrode can still operate as a cathode, 
hydrogen now being evolved from the water in the elec- 
trolyte. In this condition a cell voltage of 0.3 to 0.6 V 
is obtained. Normally though, open circuit voltage is 
1.6 V, dropping to 1 V at 60 mA cm -2. At " moderate " 
production rates, the cost of such cells is expected to fall 
to about £3 per watt, which for a service life of 1,000 
hours would provide electricity at a cost of nearly Id per 
watt -hour -much cheaper than dry cells. Costs would 
be reduced further by using air electrodes without a 
platinum catalyst. 

Solar cells 
Further details of the UK3 satellite power system were 
presented in a paper by F. C. Tremble (R.A.E.). This 
satellite is the first to be built in the U.K. (by B.A.C.). 
The "solar" cells (made by Ferranti) are connected in 
two arrays, one supplying the load directly and the other 
charging the battery (Ni -Cd) for operation in dark 
periods. Battery charge is at constant current and then 
at constant voltage and at 40 °C the charge is reduced to 
prevent overheating. Should battery voltage fall below 
14 V it is disconnected from the load and put on trickle 
charge; should the voltage fall below 9 V, the battery is 
then assumed to be beyond revival and permanently 
disconnected. The load requirement is 5 W mean with 
a maximum of 15 W and this is supplied via , ±6 and 
+12 V rails regulated to 1%. 

Each of the load panels comprises six sets of 40 cells 

C /700 signifies a rate that will discharge the cell in 700 hours. 
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in series and each of the 14 battery panels consists of six 
sets of 48 cells in series. These panels are connected 
in parallel via protective silicon diodes. In all there are 
about 7,400 cells. (Originally, it was thought that due to 
the Starfish high -altitude nuclear bomb the flux, 
integrated over one year, would be equivalent to 10'' 
electron cm -' at 4 MeV. But, the trapped radiation has 
decayed more rapidly than expected and is now thought 
that it will not exceed 10'' electron cm -2. This would 
result in a cell current of 60 mA at 400 mV rather than 
nearer 52 mA.) Efficiency of the arrays, measured at 
100mW cm -' with a tungsten lamp, is about 8.9';.,. 

Thermoelectric sources 
A material becoming more popular for thermoelectric use 
is a Si -Ge alloy, and the design of sources using such was 
discussed by W. Thorpe (Ferranti). (Si -Ge has the ad- 
vantage, among others, of high relative efficiency at high 
temperatures.) Methods of preparation were described 
and a typical output was 0.2 V at 11 A for a sample 
0.44 cm' cross- sectional area and a temperature difference 
of 850 deg C. For higher current the area is increased 
and for higher voltages, units are placed in series. The 
number of alloyed connections can affect reliability and 
it was pointed out that by using an alloy with a higher 
Seeback voltage- achieved by decreasing the impurity 
(phosphorous n type and boron for p type) -the number 
can be reduced, but a reduced efficiency must be 
accepted. 

Fuel cells 
A low temperature hydrogen -oxygen fuel battery was 
described by Gillibrand and Gray (Electric Power Stor- 
age Ltd.). The 30 -cell battery provided an output of 
1 kW at room temperature and was on load for 2,000 
hours. Before such a battery would be commercially 
acceptable, however, the reliability of the cells and aux- 
iliary equipment (electrolyte pump, cooling fan, valves 
and so on) would have to be improved. Faults in the 
experiment were found to be mainly due to mecnanical 
failures -seals and joints usually. 

Low temperature cells usually use hydrogen as fuel but 
often this can be undesirable. An alternative is to use 
a methanol -water mixture, and at 200 °C with a catalyst 
this produces hydrogen and carbon dioxide. A battery 
using such methanol -air cells was reported on by Clow, 
Bannochie and Pettinger (Energy Conversion Ltd.). The 
cell design provided an output of 55 W at 0.675 V. A bat- 
tery of cells was proposed to give an output of 6 kW. 

Economics. -Fuel cell costs were compared with costs of 
other power sources in a paper by Harrison & Lomax 
(Electric Power Storage), although it was difficult to 
estimate future production costs. It is interesting to 
note that for a hydrogen fuel cell, as with a motor - 
generator, little cost reduction is obtained for efficiencies 
greater than 40'';,. 

It was stated that for electric cars, although fuel cells 
could provide attractive power densities, it was unlikely 
that they ever will be economically suitable, unless for 
instance, the price of hydrazine could be reduced drastic- 
ally. Capital costs of £100 per kW would increase the 
cost of the power source in the A.E.I. Mini -car to £1,000. 
For other applications, such as remote radio repeaters, 
fuel cells can be attractive, where convenience is of prime 
importance. A typical example of the high price paid 
for convenience is the dry battery as used in torches, 
where costs are given as about £9 per kWh! 
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WHY THEY ARE NEEDED AND 

HOW THEY WORK 
HYBRID COMPUTERS 
analogue + digital 

2.- HARDWARE OF PARALLEL HYBRID MACHINES 

By P. W. J. VAN EETVELT,* Dip.Tech.(Eng),Grad.1.E.E. 

IN the previous article, by C. D. Dwyer, reference was 
made to the limitations of pure analogue computation 
systems and to the historical development of, and 

need for, hybrid techniques. It will thus be appreciated 
that the concepts of hybrid computation have been 
evolved over the past decade to a state where the com- 
mercial production of general -purpose hybrid computing 
systems is now technologically feasible. In the light 
of the applications experience gained on early systems 
it was realized that full emphasis must be placed on the 
needs of the computer user in the design of these general - 
purpose hybrid systems. 

The object of the present article is to introduce what 
is known as parallel hybrid hardware. A parallel hybrid 
computer may be defined in its broadest sense as an 
equipment in which a pure analogue computer is linked 
via suitable interface equipment to pure digital logic 
elements that operate in parallel (see Fig. 1). In a 
subsequent article illustration will be provided by short 
descriptions of' two commercial hybrid computation 
systems, and the use of such systems will be shown by 
their application to two specific problems. 

In order to appreciate the capabilities of a parallel 
hybrid computer it is necessary to understand the opera- 
tion and field of application of the elements from which 
it is constructed. These elements may be divided into 
four distinct groups as follows: - 

1. Pure analogue elements. 
2. Analogue elements incorporating digital control. 
3. Analogue elements providing digital outputs. 
4. Pure digital elements. 
Let us now consider these groups of elements in more 

detail. 

PURE ANALOGUE ELEMENTS 
Present -day electronic analogue computers simulate 
systems by representing system variables in terms of 
voltages. In order to solve the equations describing the 
system, it is necessary to implement basic mathematical 
relationships between these voltages or machine vari- 
ables. The basic mathematical operations which can be 
carried out on a pure analogue computer are as follows: 

ANALOGUE -TO- DIGITAL 
INTERFACE 

PURE 
DIGITAL 

ELEMENTS 

Fig. I. Block 
schematic of a 
parallel hybrid 
computing system. 

PURE 
ANALOGUE 
ELEMENTS 

ELEMENTS 

DIGITAL -TO- ANALOGUE 
INTERFACE 
ELEMENTS 
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Analogue 
Element Symbol I Function 

Multiturn high 
resolution 
potentiometer 

Multiplication 
x Tx by y a constant 

less than unity 

Inverter 
10I 

.-x Inversion of 
input sign 

x 

Summing 
amplifier 

x, -, 
x, -, 
x, -'a x. --io 

Summation of 
y=- (x, +x, +iox, +lox,) several inputs 

Relay mode 
controlled 
summing 
integrator 

X' 

x; 
x, 

Integration of 

- I t 
y-- T-4(x, +....lox,)dt 

the summation 
of several 
inputs 

Bipolar 
quarter square 
multiplier 

Multiplication, 
division, etc., 
of inputs 

x - 
1111iI z =xy 

y 

Diode 
function 
generator 

Generation 
of arbitrary 
functions 

f (x) 
y =f(x) 

Relay 
comparator 

y - -0 
O 

y 

v-ó 

Comparison of 
two inputs to 
energize relay 
contacts 

Fig. 2. Table of analogue computing elements. 

multiplication by a constant; inversion; summation, i.e. 
generalized addition and subtraction; integration *; multi- 
plication, division, etc.; nonlinear function generation; 
and variable comparison. 

All these operations may be implemented in terms of 
machine variables by passive elements in association 
with operational amplifiers. In fact, electronic analogue 
computers are built around a complement of d.c. opera- 
tional amplifiers. 

*Electronic Associates Ltd. 
¡Differentiation can be implemented directly but is purposely avoided 

since the signal -to -noise ratio in the circuits can be unacceptable. 
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I will assume that readers are familiar with pure 
analogue computing equipment, but for reference pur- 
poses a table of analogue elements, symbols and their 
functional operation is given in Fig. 2. Logic graphical 
symbols used will correspond to those recommended by 
B.S. 530:1948, Supplement No. 5, as exemplified by 
previous articles on logic in Wireless World. 

Referring to the bipolar quarter -square multiplier in 
Fig. 2, other types of multipliers do exist and have been 
used successfully in the field of analogue computers. The 
most notable is the servo multiplier, which has the 
advantage of enabling several inputs to be multiplied by 
a common single input. However, the servo multiplier 
is restricted by nature for low frequency applications, 
and is not usually found on hybrid computers, where 
the object is to solve problems at high speed. 

The Fig. 2 table does not, of course, exhaust pure 
analogue elements nor indeed analogue techniques. It 
does, however, illustrate the basic capabilities of an 
analogue computer. 

Modern general purpose analogue computers are built 
as an integrated unit comprising modular units mounted 
in a single, purpose -built console. These modular units 
are mounted directly behind the " patch bay " to avoid 
trunking, thus minimizing cross -talk, etc. The inputs 
and outputs to the modular units occupy a frontal posi- 
tion, allowing the use of patch panels. The patch panel 
usually occupies a central position on the computer con- 
sole, and conveniently placed either side and below this 
are the computer mode control and readout facilities. 

Mode control. -The modes of operation necessary on 
either analogue or hybrid computation systems are given 
in the table below. 

Mode State of Computer 1 Function 

Pot -set Computer reference 
voltage off 

Setting of 
potentiometers 
representing 
input data 

Initial- 
condition 

Computer reference 
voltage on 

Setting of 
integrator initial 
conditions etc. 

Hold 
. 

All machine variables held 
at previously achieved value 

Inputs to 
integrators 
isolated 

Operate Computing Solution of 
problems 

Static test Special reference available Checking out of 
at patch panel computer set up 

Rate test Fixed voltage applied to all 
integrator inputs 

Checking out of 
integrator time 
constants 

Slave 
Mode control slaved by 
external console 

Slaving of several 
computers 

In past analogue computer systems all mode control 
was achieved by the use of relays. This, however, pro- 
duces problems in high speed computation, since relays 
are subject to three limitations which become increas- 
ingly important at high speeds of operation: 

1. Relays are electromechanical devices and the in- 
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herent electrical inductance and mechanical inertia pro- 
duce time delays and limit speed of operation. 

2. When several relay contacts throw in parallel the 
degree of simultaneity of contact is limited, and this 
causes "initialization " problems that increase with the 
size of computer installation. 

3. Relay contact bounce introduces errors into a simu- 
lation which become increasingly important at high 
speeds of operation. 

Thus a limitation is imposed on the speed of operation 
of relay mode controlled computation equipment, which 
limits the use of high speed subroutines, high speed 
iteration and other such techniques being used in current 
simulation problems. 

All modern general purpose hybrid computing equip- 
ment utilizes the solid -state switch wherever possible 
to eliminate the above- mentioned limitations imposed by 
relays. The solid -state switch is not yet fully developed 
to the state where it completely replaces the relay, but 
it is sufficiently developed to enable it to perform impor- 
tant tasks in the field of hybrid computation. 

Solid state switching implies the use of digital control 
which will now be described in the following section. 

ANALOGUE ELEMENTS INCORPORATING 
DIGITAL CONTROL 

The digital -analogue switch. -One of the requirements 
of hybrid computation is the necessity for high speed 
switching with switching times of the order of 1 µsec or 
less. Since the fastest switching time which can be 
realized with electromechanical devices is several milli- 
seconds, it is clear that electronic switching is essential. 
The d/a (digital -analogue) solid -state switch is a diode 
bridge assisted by bottoming transistors. The switching 
action is controlled by a binary logic signal such that 
a " 1 " causes conduction and "0" the non -conducting 
state. The d/a switch is connected directly to the su-n - 
ming junction of an operational amplifier at virtual earth. 
When the switch is non -conducting its input is switched 
to earth; thus the input impedance is independent of its 
state. When used to switch analogue input signals the 
switch is padded with a resistance which swamps that 
of the diode bridge itself. Thus transient variations of 
input impedance during switching are eliminated and 
also the summing accuracy is made compatible with the 
resistors commonly used as inputs. 

The symbol adopted for the d/a switch does not 
indicate whether it is a straightforward solid -state switch 

LOGIC COMMAND 

ANALOGUE 
INPUT 

LOGIC COMMAND 

ANALOGUE ANALOGUE ANALOGUE 

(a) 

(b) 

(c) 

(d) 

Fig. 3. Digital- analogue switch: (o) conducting state with (b) 
equivalent circuit; (c) non -conducting state with (d) equivalent 
circuit. 
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o--.+I Left: -Fig. 4.Digital -ana- =D logue relay, driven by elec- 

p -b +l tronic comparator. 

or whether it is padded as mentioned; this ambiguity is 
tlowever clearly resolved, since when used as a com- 
putational element the d/a switch is always of the latter 
type and is best illustrated in association with an opera - 
tional amplifier as shown in Fig. 3, which also illustrates 
the equivalent circuits for the conducting and non- 
conducting states. 

The digital -analogue relay. -Where low -speed switching 
n be implemented the reed relay can be used to 

advantage, e.g. initialization subroutines. Modern hy- 
brid computation systems make provision for this facility 
in the form of a d/a relay. This is a reed relay driven 
by a relay driver stage, the input of the relay driver stage 
tieing controlled by a logic command. This logic corn - 
tnand may be derived from a logic comparator to be 
described later. Thus analogue signals may be com- 
pared and a decision based on this comparison made 
via the relay contacts. This is shown symbolically in 
Fig. 4. 

Digital- analogue relay driven by comparator. -In Fig. 4, 
when E, +E2 3 0, contact is made from the arm via the 
" +1 " contact and when E, +E, < 0 via the " 0" 
contact. This convention is consistent with the logic 
output of the comparator. The d/a relay is used where 
:witching times of the order of 1 cosec are sufficient. 

Electronic mode controlled integrator.-The relay mode 
controlled integrator commonly used in analogue com- 
putation systems is totally unsuited to the needs of 
hybrid computation. The electronic mode controlled 
integrator was developed when the concept of high speed 
subroutines was utilized to solve complex problems in 
an efficient manner. 

The operation of this type of integrator can be 
seen from Fig. 5. When the voltage at B is low, i.e. 
logic state "0," the outputs of the two " AND " gates 
which it feeds, P and Q, are both logic "O." 
Thus the base of the operational amplifier 
is isolated from the initial condition network and 
summing junction network, since their associated gates 
Csolid -state switches) are non -conducting. The output 
of the d.c. operational amplifier thus remains at the 
value it achieved before B became low. Therefore 
when B is low the integrator assumes the " hold " mode. 
When B is high, i.e. logic " 1," the mode is determined 
by the logic input A. When this is high the initial con - 
dition gate is conducting and the " operate " gate non- 
conducting. A first order lag circuit is formed. The 
output of the amplifier thus achieves the initial condi- 
tion value applied at the initial condition input as the 
limit or asymptote of an exponential rise. The time - 
constant CR is made as small as possible by making R 
small while not causing excessive base current to flow. 
Therefore when A and B are high the integrator assumes 
the initial condition mode. When A is made low and B 
remains high the initial condition gate ceases to conduct 
and simultaneously the operate gate conducts; thus an 

WIRELESS WORLD, NOVEMBER 1966 

INITIAL CONDITION 

SUMMING 
JUNCTION 

C 

`OPERATE' 
GATE 

Fig. 5. Simplified schematic of electronic mode controlled integrator. 

integrator is formed and the output of the amplifier is 
dependent on the time integral of the inputs. There- 
fore with A low and B high the integrator assumes the 
" operate " mode. A summary of these statements and 
the programming symbol are given in Fig. 6. 

Track /store unit. -The implementation of high speed 
subroutines on hybrid computation systems leads to a 
requirement for storage of analogue sample values. This 
was originally achieved by utilizing an integrator and 
restricting it to the initial condition and " hold " modes. 
Thus in the initial condition mode the input signal is 
tracked and in the " hold " mode the finally achieved 
output is stored or held. The two main disadvantages of 
this method are that the inherent time -constant of the 
initial- condition network limits the rate at which an 
analogue signal may be tracked. This may be improved 
upon by using smaller capacitor values in association 
with the integrator. However, this leads to a second 
disadvantage in the " hold " mode since the drift rate 
of the integrator output is enhanced by the smaller 
capacitor value used. These disadvantages have now 
been overcome in an extremely efficient manner in the 
track /store unit. 

The method of operation can be seen from Fig 7. 
When the voltage at A becomes high the solid -state 
switch S conducts and an inverter is formed. Since 
the logic signals A and P are both low the two CR 
networks C, r, and C. r_ are both earthed and thus 
are charged by the amplifier output. When A becomes 
low the switch S ceases to conduct and the mono- 
stable element output M becomes " 1 " for a predeter- 
mined duration (T msec). Switch S1 conducts simul- 
taneously and thus the output is stored by C,. When the 
monostable returns to logic "0" after r msec state P 
becomes high and thus the output is stored by both C, 
and C2. Resistances r, and r, are small values purely 

MODE STATE 
LOGIC COMMANDS 

INITIAL-CONDITION 
INPUT 

ANALOGUE 
INPUTS 

A B 

1 I 

10 ANALOGUE 
OUTPUT 

A B MODE 

0 0 HOLD 

0 HOLD 

0 OPERATE 

INITIAL 
CONDITION 

Fig. 6. Programming symbol and mode state table for electronic 
mode controlled integrator. 
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to limit the charging current derived from the amplifier 
output. C, is very much smaller than C., so that C, 
assumes the output value at a .rate very much faster 
than C.,. The monostable is used to allow the charge 
on C., to reach the output value on C, before closing 
the switch S., in the store mode. The objective of the 
circuit may be clarified as follows. In the track mode 
the amplifier circuit tracks the input virtually instan- 
taneously. In the store mode a CR circuit with a low 
time- constant, which has been able to achieve the final 
output, is used initially to store the amplifier output. 
After a predetermined time has elapsed say 7=10 C_ r2, 
the voltage on C., will have reached 99.99% of this value 
and thus may be used to store the finally achieved out- 
put value. Since C. is very much larger than C, the 
drift rate in the store mode is rendered almost negligible. 
Typical figures which refer to a system to be described 
later are a 300 nsec track time- constant and a 100 µV 
per second drift rate in the store mode. 

The programming symbol for a track store unit is 
shown in Fig. 8. 

ANALOGUE ELEMENTS PROVIDING DIGITAL 
OUTPUTS 

These elements are extremely important since they pro- 
vide lines of analogue feedback which may be used to 

LOGIC 
COMMAND 

A 

S+ 

EI 

EZ 

S 

ANALOGUE 
INPUT 

Tm sec 

MONOSTABLE 
ELEMENT 

M ' 

Fig. 7. Simplified schematic of tracklstore unit. 

ANALOGUE 
INPUTS 

LOGIC 
COMMAND 

A 

ANALOGUE 
OUTPUT 

ANALOGUE 
OUTPUT 

_ C2 

A MODE 

0 STORE 

TRACK 

Fig. 8. Programming symbol for track /store unit. 

(OR GATES) 

effeçt control decisions of the digital field of operations. 
Since the digital logic signals are in fact voltage levels, 
the simplest possible element in this group is the voltage 
limited trunk in which an analogue voltage is either 
hard- or soft -limited to produce the voltage levels re- 
quired for the digital system. This is usually lower than 
used in analogue systems. Here, for example, if the 
digital logic signals are such that logic "0 " =0V and 
logic "1 "= +5V we may arrange that an analogue 
signal which is negative produces a logic "0" and one 
which is positive produces a logic " 1" via a voltage 
limited trunk. This element is only used when a crude 
form of comparator is needed and on most modern 
hybrid computation systems the electronic comparator 
has further useful features such as logic controlled latch 
facilities. Basically the electronic comparator is an 
operational amplifier in the high gain mode whose out- 
put is voltage limited to provide a logic signal of the right 
amplitude. The logical complement of this is derived 
using a single transistor inverter stage. These outputs 
are arranged to drive an asynchronous bistable multi - 
vibrator commonly referred to as a flip -flop, the output 
of which is the logical output. The drive circuit is 
arranged with OR -gate logic so that it is possible to 
override the analogue inputs to the comparator using 
logic inputs. The logic output may therefore be over- 
ridden or latched. Logic comparators are also produced 
so that the logic output may be used to drive a double - 
pole double -throw reed relay externally. 

Logic comparators, as in Fig. 9, produce logic " 0" 
when the sum of the inputs is negative and logic " 1 " 
when the sum of the inputs is positive. The analogue 
inputs may be overriden by the application of a logic 
" 1" to logic inputs labelled S + and S -. The output 
C can be made independent of the analogue inputs and 
càn be forced to logic " 1" or "0" by the application 
to logic " 1 " to S+ or S- respectively. The full 
programmer's symbol is shown in Fig. 9. 

The table below represents the state of the logic out- 
put C with respect to the sum of analogue inputs and 
S+ and S -. 

El+E2 j S-I-='0' 5+ -mg' S-='9' S-='I' 
> 0 I I I' I O 

G O 

i 

0 I 0 0 

The S + and S - should not be made high simul- 
taneously otherwise the output C is not clearly defined. 

Finally, it is worthwhile mentioning the analogue -to- 
digital (a /d) converter. A/D converter equipment may 
be used to convert analogue signals to either parallel 
or serial digital signals. They are only usually incor- 
porated in fully integrated hybrid systems when the 

Left:- Fig. 9. High -speed electronic comparator. 

Below:- Fig. 10. Two -input AND gate and truth 
table. 

A B C 

0 0 0 

0 0 

0 0 
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complexity of the problems justifies their economic 
inclusion. 

PURE DIGITAL ELEMENTS 
Before discussing the hardware involved in this section, 
it is important to appreciate the advantages of syn- 
chronous digital elements over asynchronous ones. Early 
attempts at the development of hybrid computation 
systems brought out the main deficiencies of individual 
computing elements. 

One of the major problems experienced was due to 
the use of asynchronous digital elements which had three 
main deficiencies:- 

1. Since asynchronous elements cannot be sequenti- 
ally controlled by manual step pulses, rigorous check -out 
procedures were made difficult if not impossible. 

2. Inherent noise caused digital element outputs to 
change state randomly, introducing non -predictable 
errors into the final solutions. 

3. Lack of sequential control causes the outputs of 
digital elements to become misaligned or out of phase 
with respect to each other, and can result in asyn- 
chronism with the main simulation. 

4. A time -event or timing diagram could not be drawn 
up to establish correct operating sequence. 

These problems may be eliminated by the use of 
parallel digital elements which are controlled in time 
sequence by synchronizing pulses. This type of digital 
element is referred to as synchronous logic. The syn- 
chronizing pulses are derived from a master clock, which 
generates a high frequency periodic pulse train. The 
higher the frequency, in fact, the more closely syn- 
chronous operation approaches that of asynchronous 
elements. The bandwidth of the individual elements 
dictates the maximum clock frequency permissible and 
in modern hybrid systems this is of the order of 1 -10 
Mc /s. 

All present day hybrid computation systems incor- 
porate synchronous digital elements, eliminating the 
problems posed by asynchronous equipment. 

Let us now look at the digital elements used in parallel 
hybrid computation systems. 

The AND gate. -This is the simplest element to be 
considered and its symbol and associated truth table 
are shown in Fig. 10. 

As a basic element the AND gate may be used to 
build up OR, NOR and NAND gates, parallel half - 
adders, full- adders, etc., provided its complementary out- 
put is made available.* Thus general purpose AND 
gates are always provided with their complementary 
output as shown by the programming symbol in Fig. 10. 

The AND gate does not require synchronization, its 
output being almost simultaneously determined by its 
inputs. 

The flip -flop is the other basic element required in 
parallel hybrid computation systems. It is, in fact, a 
bistable multivibrator. 

General -purpose flip -flops are provided with a logic 
output and its complement. The output is controlled 
by three inputs, these being " set," " reset " and 
"enable." With the enable " input high, i.e., logic 
"1," raising the "set" line high causes the output to 
go high on the next clock pulse, whereas raising the 

-*See, for example, " Logic Without Tears." by H. R. Henly, Wireless 
World, January 1965, pp. 44 -49, and " Economical Logic," by the same 
author, October 1965, pp. 518 -523. 
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SET 

ENABLE 

RESET 

SET 

ENABLE 

RESET 

Fig. I I. Flip -flop with set /reset control. (F= when set = 1; F =0 
when reset = I. F does not change state if set and reset =0.) 

"reset" line high causes the output to go low on the 
next clock pulse. If the " enable " line is low, the " set " 
and "reset" inputs are rendered inoperative. 

All other pure digital elements are built up from these 
two basic elements. The units commonly incorporated 
in modern hybrid computation systems are as follows: 
General purpose shift- register. -A general purpose shift - 
register comprises a number of flip -flops arranged so 
that the set line of each flip -flop is connected to the 
output of the preceding stage. If a bit is loaded into 
one flip -flop stage, then enabling the shift -register and 
raising the shift line high causes the bit to be propa- 
gated from one flip -flop to the next at clock rate. The 
flip -flops may, however, be used separately or may be 
loaded in parallel when set connected as a shift register. 

SERIAL 
INPUT 

-- - 
SHIFT 

COUNTER 

ENABLE 
COUNTER 

IN 

CONR. 

TROL 
COUNTER CLEAR( BOX 

SET RESET ENABLE LOAD 

Fig. 12. General -purpose shift register with control box, usable as 
four independent flip -flops, 4 -bit shift register or binary up- counter. 

Monostable multivibrator with variable "period." -This 
unit functions as follows. When the input A is raised 
high the output becomes high simultaneously and re- 
mains high for a preset period capable of adjustment 
from 1 µsec up to 100 sec with thumbwheel switches and 
vernier adjustment. 

Fig. 13. Monostable 
multivibrator set up 
to give an "on " 
time of 50ms for a 
short input pulse at A. 

1, SOmsec 

Logic level differentiators. -These may be of two types, 
i.e., leading -edge differentiators or trailing -edge differen- 
tiators. The output of these elements produces a 
momentary blip, one clock pulse wide when the input 

Fig. 14. Differentiator, 
producing a blip as a 
result of a level change at 
point A. 

JL- 

goes from low to high or high to low depending on 
which type it is. In practice differentiators are of the 
leading -edge type. When fed with a complementary 
output they function as trailing -edge differentiators. 
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"Microwaves á la Mode" 
CAMBRIDGE CONFERENCE HIGHLIGHTS SOLID -STATE MICROWAVE OSCILLATORS AND AMPLIFIERS 

D 
ISCOVERER of the Gunn effect J. B. Gunn provided 
the keynote of the Sixth International Conference on 
Microwave and Optical Generation and Amplifica- 

tion, held in Cambridge in September, by the title of his 
paper "Microwaves à la Mode." Although this paper was 
in fact a " guided tour " of oscillation mechanisms in bulk 
gallium arsenide (including, incidentally, an excellent cine 
film showing travelling electric -field domains), the title 
could well have stood for the whole field of solid -state 
microwave amplifying and oscillating devices, in which 
there has been such rapid development recently. At the 
last MOGA conference, in Paris in 1964, the subject was 
not included, but at the Cambridge conference about 25' 
of the papers were devoted to semiconductor devices. 
The remaining papers were divided between vacuum 
tubes such as klystrons, magnetrons and travelling -wave 
tubes and quantum devices such as masers and lasers. - 

Besides Gunn -effect (travelling- domain) devices, which 
have already been discussed in Wireless World', there are 
gallium arsenide (GaAs) devices in which travelling 
domains do not appear but transit -time and negative 
resistance effects are significant; junction devices such as 
avalanche, tunnel and varactor diodes; devices producing 
oscillation and amplification by means of magnetoresis- 
tive elements made of indium antimonide; and 
" acoustic " amplifiers based on a t.w.t. type of interaction 
between microwave mechanical waves and current 
carriers in piezo -electric materials such as cadmium 
sulphide-. All these were represented at the conference. 

Variety of oscillation modes 
There seems to be some confusion about the use of the 
term " Gunn effect " in describing one group of devices. 
It is certainly confined to bulk -material, usually GaAs, 
(as distinct from junction) devices, but whether the term 
should be restricted to the exact phenomenon originally 
observed by Gunn, in which the applied potential was 
pulsed, or whether it may be extended to other oscillation 
modes in bulk materials subsequently discovered by other 
workers is very much an open question. Mr. Gunn him- 
self, although giving an admirable lecture, only added to 
the confusion in the minds of the uninitiated by identify- 
ing seven different modes of operation in which travelling 
electric -field domains occur (quite apart from three non- 
domain modes ! ). These seven modes were divided into 
two classes : (a) modes in which the frequency was deter- 
mined by the transit time of the drifting electrons and 
therefore by the length of the GaAs bar; and (b) modes in 
which an associated resonant circuit determined the fre- 
quency because the r.f. voltage in this circuit was large 
enough to control the nucleation, extinction or propaga- 
tion of the travelling domains. 

In this last -mentioned " resonant " class of modes came 
one of the highest power Gunn -effect microwave oscil- 
lators to be reported so far. This was an oscillator giving, 
in pulsed operation, 220 watts peak power at 1.1Gc /s, 
and was mentioned by Dr. D. G. Dow (Varian Associates, 

I. "The Gunn Effect," Wireless World, August, 1965, p. 416. 
2. loc. cit. See also "Mechanical Microwaves," Wireless World, 
January, 1965, P. 57. 
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U.S.A.) in a paper describing a whole range of experi- 
mental pulsed GaAs oscillators. Other high peak powers 
obtained were 64 watts at 2.2Gc /s and 1.5 watts at 7.65 
Gc /s -the peak power in watts, P, being given approxi- 
mately by the law P= 200 /f2, where f is the frequency in 
Gc /s. The outputs measured were all at frequencies 
lower than the natural (transit -time) frequency of the 
GaAs bar; tuning ranges of up to 1.5:1 could be 
obtained; and efficiencies up to about 8% had been 
achieved. Dr. Dow said that the principal obstacle to 
successful application of GaAs microwave oscillators was 
at present the quality of the GaAs raw material and he 
mentioned that developments were in progress to improve 
the quality. 

Other bulk -material phenomena 
Microwave oscillations produced by GaAs bars biased 
on the positive- resistance region of the static I/V char- 
acteristic at a point below the normal voltage for Gunn 
travelling- domain oscillations were reported by W. K. 
Kennedy (Cornell University, U.S.A.) in a paper read by 
L. F. Eastman. The oscillators had been tuned from 
7 to 9 Gc /s by means of a waveguide cavity, and the 
maximum peak power observed had been 500 mW, 
with an efficiency of 2.2",,. GaAs elements had also been 
operated as reflection type amplifiers, with a power gain 
of 16dB over the 7 -9 Gc /s range, the output power 
saturating at about 150mW. Eastman described his own 
experiments on using GaAs Gunn -effect diodes (natural 
frequencies; 500 to 3,500Mc /s) for noise generation in 
the microwave spectrum. In general this was done by 
operating the Gunn diodes into circuits of higher im- 
pedance than those of the GaAs elements. 

In the field of piezo -electric semiconductor devices, it 
appears that the one -time high hopes for acoustic micro- 
wave amplifiers have not, in the event, been fulfilled. 
Workers in this field seemed to agree that the conven- 
tional transistor amplifier had now overtaken the acoustic 
amplifier at microwave frequencies, and that the major 

20 
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s 

PERSPEX LAYER 
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o 2 3 
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Fig. 1. Delay characteristic of experimental acoustic delay line 
using Rayleigh surface waves -one possible step towards microwave 
integrated currents. 
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trouble with cadmium sulphide acoustic amplifiers was 
the lack of consistency in the performance of CdS 
samples. (It was suggested that this might be due to a 
lack of homogeneity in the crystals.) Tests on crystals 
reported by G. Robertson (University College, London), 
using a thin light beam as a probe, showed marked 
variations in conductivity and acousto -electric coupling 
along the length of the material. 

O. Cahen and E. Dieulesaint (Thomson- Houston, 
France) described a CdS acoustic microwave amplifying 
equipment in which the acoustic gain was 45dB at 700 
Mc /s, but it turned out that, owing to losses in the thick 
quartz transducers and in the CdS, the overall electrical 
"gain" was -30dB! However, the authors said they 
were hoping to achieve net gain eventually by the use 
of thin -film transducers deposited on the CdS. 

Microwave integrated circuits 
In the meantime, it seems possible that these piezo- 
electric elements may prove useful as passive components 
in microwave systems, and a number of research organi- 
zations in the U.K. are studying possible applications 
very closely, particularly in the field of microwave inte- 
grated circuits. E. A. Ash (University College, London), 
for example, pointed out that whereas complete amplifiers 
for microwave integrated circuits could be fabricated on 
small silicon chips, no comparable progress had been 
made in the construction of the resonators, filters, etc., 
needed to interconnect the amplifiers. Since microwave 
integrated circuitry was primarily concerned with sur- 
faces, he felt that the surface or Rayleigh acoustic wave 
was well adapted to this field of technology, particularly 
as there were now acoustic materials available with lower 
loss per wavelength (dB/') than that of e.m. waveguide. 
As a result of using acoustic techniques instead of con- 
ventional e.m. waveguide components, considerable size 
reduction should be possible -as much as 105 times, in 
fact. 

By way of illustrating the use of Rayleigh waves, Dr. 
Ash described an experimental delay line, such as might 
be used in pulse- compression radar, that had been con- 
structed in his laboratory. This comprised an alumi- 
nium substrate, coated with a 0.3mm Perspex layer to 
allow dispersive waves to be obtained, with a transducer 
at each end. The delay characteristic is shown in Fig. 1. 
Similar work on the use of surface waves was reported by 
F. Mayo and C. P. Wen (R.C.A., Princeton, U.S.A.) and 
included descriptions of " two -dimensional " transducers 
evaporated on to the delay -line element. 

Magnetoresistive elements 
The use of the magnetoresistive properties of indium 
antimonide to give amplification, oscillation or attenuation 
at microwave frequencies was discussed by S. Kataoka 
and H. Naito (Japanese Government Electro- technical 
Laboratory, Tokyo) in a paper read by a colleague. The 
principle is that if d.c. is passed through an InSb mag- 
netoresistive element which is subjected to the trans- 
verse magnetic field of a microwave signal (plus a 
constant, biasing magnetic field), a microwave e.m.f. is 
generated across the element as a result of the multiplying 
action between the current and the microwave magnetic 
field. If the element is placed in a cavity in a position 
where the transverse magnetic field is at maximum and 
the electric field at zero, the element, in principle, absorbs 
no signal power. In this way the direct current can be 
converted into microwave r.f. energy. A description was 
given of a device based on this principle for operating 
as an amplifier or an attenuator at 9,840 Mc /s. The cavity 
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Fig. 2. Power output and frequency performance of a commercial 
GaAs avalanche diode at different bias currents. (Power measured 
at 0 °C and 47 °C; frequency at 27 °C.) 

contained the InSb element and a tuning piston, and 
there was a common channel for the d.c. input and the 
microwave output. Gain or loss was controlled by the 
direct current or the biasing magnetic field. 

In the field of junction -diode, as distinct from bulk 
material, devices, one of the latest fields of interest is the 
operation of silicon and gallium arsenide diodes in the 
avalanche mode, by suitable d.c. biasing, to produce nega- 
tive resistance effects which can be utilized for oscillation 
on amplification. In such devices the usable frequency 
range is related to the transit time of the current carriers 
through the space charge depletion layer of the diode, 
which, for example, would be a few microns thick for 
operation at 10 Gc /s. C. C. Shen and L. A. MacKenzie 
(Cornell University, U.S.A.) described some experiments 
using commercial gallium arsenide diodes with different 
doping levels in oscillation circuits. They stated that very 
wide operating frequency ranges had been achieved. One 
diode, for example, produced oscillations in the 2-4 Gc /s 
band in a coaxial system, in the 7 -12 Mc /s band in 
X -band waveguide and at 50 Gc /s in millimetre wave- 
guide. Results obtained with one diode, in terms of r.f. 
power output and frequency with varying d.c. bias cur- 
rent, are shown in Fig. 2. The authors had also examined 
the effects of temperature variation and had found that 
increasing temperature resulted in increasing power out- 
put (as shown in Fig. 2) but decreasing oscillation 
frequency. 

Many of the devices described at the conference were 
very experimental, and it is hard to say at present which 
of them will prove successful in the microwave applica- 
tions of the future and which will turn out to be little 
more than laboratory curiosities. It has been rightly 
observed, however, that this whole new field of bulk - 
material and transit -time phenomena is reminiscent of 
the arrival of velocity -modulated and crossed -field devices 
in the valve field several decades ago, and that the coming 
era of development, as then, will result in important new 
commercial devices with substantial frequency ranges and 
power outputs. 

The MOGA conference was sponsored jointly by the 
I.E.E. and the I.E.R.E., and the proceedings are expected 
to be available in two or three months' time. 
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NEWS FROM INDUSTRY 

COMPACT COMPUTER 

OVER 20 million orders per minute can 
be processed by Myriad II, a new 
Marconi microelectronic parallel com- 
puter. A simpler version of Myriad I, 
it is a basic intrument using the tech- 
niques of modular construction, permit- 
ting extra units to be added to the corn - 
puter with any or all of Myriad I facili- 
ties. Myriad II is also designed to be 
compatible with Myriad I in order that 
programmes may be interchangeable. 
This computer is contained in a desk 
and two cabinets. The control unit is 
mounted on top of the desk with addi- 
tional equipment such as tape recorders, 
tape punches, magnetic drums and disc 
stores. It uses a 24 -bit word, and an 
order code in simple single address form, 
the orders being obeyed sequentially. 
Two sizes of store unit are available 
with either 4,096 or 16,384 (24 -bit) 
words, providing storage capacity up to 
a maximum of 32,768 words. The 
stores are coincident current, ferrite core 
types with a cycle time of 1.5 µs, and 
access time of 0.5 «s. If required, mag- 
netic disc or drum stores with average 
access times of 85 and 10 ms respec- 
tively can be added, and a maximum 
capacity of 2 million words is then avail- 
able. It has been designed to form the 
centre . of complex data handling sys- 
tems, such as industrial process con- 
trols, and all types of traffic control, and 
systems can be provided for small con- 
trol centres which can be built up as 
the degree of automation is increased. 
Myriad I remains more suitable for high- 
speed applications. 

An independent company has been 
formed to manufacture quartz crystal 
units and is known as Crystal Elec- 
tronics Ltd. of 1 Shore Road, Hythe, 
Southampton. All U.K. military crystal 
holder styles are available within the 
frequency ranges 50 to 150 kc /s, and 1 

to 20 Mc /s. Additional types include 
the U.S. military crystal holder styles, 
and flying lead alternatives to the plug - 
in pin types. Quartz crystal for high 
grade filter applications will be supplied 
to customers' specifications. One of the 
company's principals, Mr. T. C. 
McKnight, who will supervise the tech- 
nical process, has sixteen years' experi- 
ence in the quartz crystal development 
industry. 

The new 22,500 sq ft Hertfordshire 
factory for Kerry's (Ultrasonics) Ltd. 
and P. G. Day (Electronics) Ltd., both 
subsidiaries of Kerry's Engineering & 
Electronics Ltd., was officially opened 
on the 26th September. This new 
headquarters of the two companies is 
at Hunting Gate, Wilbury Way, Hitchin, 
Herts. With full production, and inte- 
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gration of the Stratford, E.15, and the 
Basildon, Essex, departments, it is 
estimated that about 100 staff will be 
employed. Ultrasonic equipment 
developed and produced by Kerry is 
used in industrial cleaning, the machin- 
ing of hard and brittle materials, spot, 
scam, and ring welding of metals, the 
welding of thermoplastics, and bio- 
chemical research. In the field of micro- 
circuit, semi -conductor, and integrated 
circuit production, ultrasonic welding 
equipment is available for welding alu- 
minium conductors to gold film deposits 
on glass, and with the same equipment, 
copper, nickel and gold wires can be 
ultrasonically welded to rare and pre- 
cious metal films deposited on glass or 
ceramic substrates. 

The development of a new system 
for the disc recording of video signals 
is the objective of a newly formed com- 
pany, Video Records of Wolverhampton. 
The video information is recorded on 
the photosensitized area of a 10 in disc. 

A. N. Clark (Engineers) Ltd. of 
Binstead, Isle of Wight, manufacturers 
of telescopic masts, and Precision 
Metal Spinnings (Stratford on Avon) 
Ltd., specialists in the design and 
manufacture of microwave aerial 
dishes, have now joined the Coubro & 
Scrutton group of companies. With 
other members of this group, who are 
Associated Aerials Ltd., and R. T. 
Masts Ltd., Coubro & Scrutton can 
offer a comprehensive aerial service 
from l.f. to microwave frequencies, in- 
cluding masts, supporting structures, 
and installation facilities. 

Three u.h.f. transmitters have been 
ordered by the B.B.C. from the Mar- 
coni Company for installation in 1968 
at a cost of £300,000. They have been 

The EMU-4 electron 
microscope by the 
RCA International Divi- 
sion, 30 Rockefeller Plaza, 
New York 20, N.Y., has 
automatic pumping oper- 
ation for its vacuum 
system and an optional 
image intensifier device 
that "sees" the image via 
television and a light 
intensifier image tube, 
and displays it on a tele- 
vision picture monitor. 
Magnification is 200,000x 
with a resolution pf 8A. 
For spot size control 
down to 2 µm there is 

double condenser oper- 
ation. 

designed for completely automatic un- 
attended operation except for occasional 
routine visits. From Caradon Hill in 
Cornwall, Sandy Heath, Beds, and 
North Yorks they will broadcast BBC -2 
programmes and will be capable of 
handling colour. The 40kW vision 
transmitter employs an English Electric 
4- cavity klystron valve and this section 
and its associated 8 kW sound section 
transmit separately. Breakdown precau- 
tions take the form of multiplex facili- 
ties which provide automatic changeover 
to a combined sound and vision signal 
at reduced power on one section, should 
the other section fail. 

A contract for a computer -controlled 
traffic regulation system for the City 
of Liverpool has been placed with the 
Plessey Company. The system, which 
covers the Mersey Tunnel approaches 
in the city centre, provides for the con- 
trol of tunnel -bound traffic in such a 
manner that when there is a hold -up 
in the tunnel, the queues of vehicles 
in the approach roads are kept clear 
of main intersections to minimize 
interference with cross traffic. The 
system, employing an XL9 computer, 
utilizes buried inductive loop " presence 
detectors " at strategic intersections. 
It also provides for automatic emer- 
gency routing of appliances on the 
receipt of a warning of fire in any given 
sector of the city. 

Texas Instruments Inc., Fairchild 
Camera and Instrument Corporation, 
and SGS Fairchild (Fairchild's Euro- 
pean affiliate) have entered into a cross 
licensing agreement for patents held by 
each company in the field of semicon- 
ductor manufacture. The ten -year 
agreement covers world patents except 
those in Japan. 
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LETTERS TO THE EDITOR 
The Editor does not necessarily endorse the opinions expressed by his correspondents 

Organ Tuning 
IN spite of Mr. Daniel's protestations (September issue), I 
still maintain that an average good tuner will avoid a too 
quick beat which would take place if the " temperament " 
was truly equal (i.e. 12 .%/ 2). We are of course talking 
about beats, where, in the case of a fourth they occur at 
exactly twice the rate of those caused in a fifth for each 
cycle of discrepancy from the pure (untempered) interval, 
and therefore a cycle here or there makes all the differ- 
ence. 

About eighteen years ago I tuned an electrophonic 
instrument to what I then called " mean beat tuning " (for 
want of a better name). It was an attempt to create a 
scale which is in my opinion the sort of scale a tuner 
would produce -which is very nearly a true progression, 
but not quite. The instrument when first tried in a shop 
containing a dozen or more organ builders of the old 
school, produced the unanimous exclamation "What have 
you done -this is the first time we have heard one of your 
machines sound something like a pipe organ." 

I cannot quite see the relevance of A= 440c /s when 
middle C =261 c /s. If A =440, the C is 261.6256 c /s. 
However, I have performed the mathematical task of 
261 X (12V 2)9 and this works, out to 438.9479. Oh yes, 
only a cycle or so, but several beats nevertheless, and 
these are the subtle differences I intended to convey in 
my letter. Helmholtz is alleged to have described equal 
temperament as a "hellish din" anyway, and added "give 
me my justly tuned harmonium." It is instructive to tune 
an organ to a pure scale. It makes one realise to what 
dissonancies our ears have become accustomed. 

Regarding Mr. Douglas's comment upon the Compton 
Rotofon speaker, I would say that Doppler effects plus 
certain phase reversals are exploited, whereas the rotat- 
ing speakers of some organs which I have seen, do not, 
at least to the same extent. 

LESLIE E. A. BOURN, 
Technical Director. 

The John Compton Organ Co., Ltd., 
London, N.W.10. 

The Engineer Shortage 
MR. SCROGGIE'S thoughtful letter in your September 
issue is timely. Well may engineers puzzle over why 
engineering does not appear an attractive career to boys. 
The trouble is that all too few engineers do puzzle over 
it and even fewer attempt to put matters right. 

The plain fact is that the public does not understand 
how vital engineering is to the country's future and con- 
sequently is not prepared to accord due recognition (in- 
cluding money) to engineers. The first difficulty for 
the public is the confusion about the term " engineer," 
for not only do professionals and artisans alike use the 
same name but there are so many divisions in engineer- 
ing. 

It was an awareness of the difficulties made by frag- 
mentation that caused the Institutions to create the 
Council of Engineering Institutions so that they could, 
where "necessary, speak with one voice. The Council, 
with the valuable support of the Ministry of Techno- 
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logy, is doing much to enlighten people, especially young 
people, about the work of engineers and its vital contri- 
bution to our way of life. 

As to " prospects," action in the field of individual 
salaries, pensions and conditions of service is not the 
concern of the C.E.I., but of the Engineers' Guild Ltd. 
Roughly speaking the relationship of the Guild to the 
C.E.I. is comparable with that of the British Medical 
Association to the General Medical Council. If more 
engineers of Mr. Scroggie's persuasion would join us, 
the Engineers' Guild would be in a stronger position to 
introduce reason and logic into the assessment of en- 
gineering salaries. 

Engineers' Guild, J. K. RICKARD 
London, W.1 (Hon. Sec.) 

TV Research Today 

" RADIOPHARE " asks why we have no one like Shoen- 
berg to make dramatic innovations in television today. 
But is this the right question? A classical investigation 
of the theory of picture scanning' was published in 
U.S.A. in 1934, and the existence of a body of telecom- 
munication research workers in the Bell Telephone Lab- 
oratories must surely be an important factor. After the 
British invention of interlaced scanning, the next big step 
was colour on a sub -carrier frequency -interlaced with the 
main video signal : first R. B. Dome, then the N.T.S.C. 
system, and finally the present European wrangle over 
SECAM, PAL, SEQUAM and so on. 

The French went ahead with 819 lines (on which I 
have commented favourably: see " More Lines Instead 
of Colour ? ", Wireless World, May 1956, p. 239), but it 
appears that 819 lines is being squeezed out by 625. As 
there have been so few major television developments, 
should we really be distressed that Britain has not pulled 
another golden rabbit out of the hat? 

For some years research workers in U.S.A., Britain, 
France, Russia and Australia (and possibly elsewhere) 
have been seeking means of reducing bandwidth, but the 
statistical structure of the typical picture is against us: 
it has such infinite variety. Some of the more promising 
schemes have been set up and tested by the B.B.C.'. Too 
much is now known about picture -forming processes and 
about radio propagation for it to be easy to innovate. 
Turning to " Radiophare's " list of questions, I make the 
following comments: 

(1) Transmitters and receivers for quasi -optical fre- 
quencies. This in practice means laser technology, which 
is by no means neglected. Propagation is a very major 
question: is it worth pursuing a television system which 
would be available only on a piped basis and, therefore, 
only in densely populated districts? The natural field 
for the initial development of these techniques is in point - 
to -point telecommunication. 

(2) Efficient wideband modulation methods. What does 
this mean if not " more efficient methods of packing 
information into the sideband ?" 

(3) More efficient methods of packing information into 
the sideband. This is the obverse of " bandwidth reduc- 
tion," and the various schemes of colour television are 
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more or less successful examples of putting three pints 
in a one -pint pot without losing too much. 

(4) Multiple interlace and bandwidth reduction. I have 
myself instigated a trial of frequency interlace' and there 
is an extensive literature on bandwidth reduction. It is 

dangerous to say that anything is scientifically impossible, 
but equally dangerous to find oneself seeking to over- 
come some fundamental principle of nature such as the 
second law of thermodynamics. (Remember the 
Stenode receiver based on a denial of the existence of 
sidebands ?) " Shannon theory" may be relevant, as was 
recently suggested in Wireless World'. 

(5) Simple high -stability oscillators. I suspect that 
" Radiophare " means cheap high -stability oscillators, 
for use in receivers. Then I must ask two questions. 
(1) How much should a receiver manufacturer spend on 
how good an oscillator? (2) Are all present -day receivers 
equally unsatisfactory, or have some manufacturers 
already solved the problem? 

(6) Local distribution of wideband video. What about 
Professor Barlow's work on waveguides? Again I assume 
that receiver cost is important, so p.c.m. is not likely to 
be practicable and there would be objections even to f.m. 

(7) Improved resolution in camera pick -up tubes. I 
suspect that this could be provided if needed. What did 
the French do for 819 lines? 

(8) & (9) Improved c.r.ts and alternative forms of dis- 
play. This is an interesting field because it does not 
appear to come into immediate collision with fun- 
damental laws of nature. There are, however, some 
fairly basic limitations on c.r.t. brightness and focus be- 
cause (a) the current- density in the spot is related to 
the current -density at the cathode and (b) the sharpness 
of definition of the spot is ultimately limited by the ran- 
dom (thermal- agitation) electron velocities transverse to 
the beam. I suspect that we could have a lot more if 
we paid for it, just as the performance and comfort of 
some expensive cars is a long way beyond that of the 
family car. 

" If we paid for it " is the problem. It appears that 
since 1945 television has been regarded largely as a 
means of keeping afloat the domestic radio side of the 
industry. The laissez -faire economist would say simply 
that if the companies in the radio and television receiver 
industry cannot make a profit, they must either close 
down or make something else. The planning economist 
would say that if television is to be subsidized, we must 
know why. B.B.C. money comes from viewers and 
N.R.D.C. money from taxpayers, so does " Radiophare " 
honestly want to vote lOs worth of TV licence or a 
pennyworth of income tax to 
television research? Even if 
he does, is he right? Machine 
tools, computers, nuclear re- 
actors, and space vehicles are 
other applicants for our re- 
search money and man- 
power, .and all would claim 
to have export potential. So 
the decision is really a 
politico -economic one. 

The worst thing would be 
to pour out money in the 
vague hope that it would 
somehow generate ideas. But 
on the other hand I sug- 
gested in my first paragraph 
that the presence of an active 
body of research workers 
could contribute to the 
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generation of information and ideas. The way out of 
the dilemma is to be reasonably generous with money 
whenever there is any sign of long -range ideas. 
Unfortunately the Science Research Council appears at 
present to be limiting the amount of money available for 
long -range and fundamental research, perhaps on the 
ground that Britain's present economic situation de- 
mands urgent rectification of our alleged weakness in 
technological development in spite of brilliance in funda- 
mental research. None the less I believe that if anyone 
has an outstanding idea it is still just possible for him to 
get sufficient support to develop it. 

The University of Hull. 
1. Pierre Mertz and Frank Gray, " A Theory of Scanning and its 
Relation to the Transmitted Signal in Telegraphy and Television," 
Bell S.T.7., Vol. 13 (1934), p. 464. 
2. G. F. Newell and W. K. Geddes, " Tests of Three Systems of 
Bandwidth Compression of Television Signals," Proc. I.E.E., Vol. 109B 
(1962), p. 311. 
3. E. A. Howson and D. A. Bell, " Reduction of Television Bandwidth 
by Frequency Interlace," 7. Brit. I.R.E., Vol. 20, No. 2 (Feb. 1960), 
p. 127. 
4. H. O. Codon, " Communication Theory and Colour Television," 
Wireless World, May 1966, p. 243. 

ioo 

D. A. BELL 

Simple Receiver for Low -voltage Operation 
THE receiver described in the October issue utilises 
three r.f. stages and one a.f. stage. While this is the best 
strategy from the point of view of sensitivity, it is not 
the approach that leads to the lowest current consump- 
tion, since most transistors only work well as r.f. stages 
when they pass about 1 mA collector current. 

The diagram below shows a circuit which works 
well with as little as 300 µA total battery current. Here 
the gain is concentrated in three a.f. stages. At 
the r.f. end, one high -beta transistor is used as a buffer 
between the tuned circuit and the detector diode. The 
tuned circuit may be connected directly to the base with- 
out appreciable loss of selectivity because of the high 
input impedance of the emitter follower. This arrange- 
ment provides an effective gain of around ten by dis- 
pensing with the usual step -down transformer to match 
the tuned circuit to the transistor. By itself, this is 
hardly enough, but the addition of a reaction winding 
of about three turns enables sufficient r.f. signal to be 
presented to the detector for reception of the Home, 
Light and Third programmes in the London area, using 
a ferrite rod aerial three inches long. The 100 -52 re- 
sistor in the base circuit of the first transistor was put 
there to reduce interference from the local television 
station. It could probably be omitted in most areas. 

The receiver is quite simple to operate, the only ini- 
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tating feature being that, if reaction is pressed to the 
limit, there is some backlash, and retuning is necessary 
after adjusting the reaction control. Earpieces with re- 
sistances between 60 and 2,000 !. may be used : the 
current taken rises to about 1mA with a 60-e earpiece. 

Croydon. G. WAREHAM 

Receiving Stereo Broadcasts 
YOUR article under the above title in the September 
issue seems to paint a somewhat gloomy picture of the 
possibilities of stereo reception and, at the same time, 
appears to contain certain inaccuracies and a lack of 
appreciation of practical and operational requirements. 

In the brief outline of the pilot -tone system, your 
author claims that, in a monophonic receiver, use is made 
of 90% of the available modulation. This is correct but 
surely results in a signal -to -noise deterioration of approx- 
imately 1 dB and not 4 dB as stated. It may well be that 
statistically the L +R content of a typical stereo broad- 
cast is some 3 to 4 dB down on the level of a comparable 
monophonic programme but this does not derive directly 
from a consideration of system limits. He goes on to 
say that for stereo reception the signal -to -noise ratio is 
worsened by about 22 dB but appears to accept the situa- 
tion, without question, as a price to be paid. A simple 
qualitative explanation then, may not be out of place 
here. In a basic f.m. system the noise associated with 
the sidebands inherently increases rapidly as these side - 
bands become remoter from the carrier. (Hence the use 
of pre- emphasis in a monophonic broadcast.) The noise 
associated with modulation frequencies centred on 38 
kc /s is thus relatively large. Although this is not heard 
directly because of its frequency range, it is translated 
down into the audio band by heterodyne action with the 
locally re- inserted 38 kc /s sub -carrier and at once be- 
comes audible. It is, in fact, this latter noise, after 
normal de- emphasis, which accounts for the deterioration 
of signal -to -noise performance under stereo conditions. 

It is not intended in this note to discuss decoders 
in detail, but concerning those employing a switching 
process it must be said that there is no need to use a 
1:1 mark -to -space ratio rectangular waveform which, 
admittedly, does not yield adequate separation of the 
channels. On the contrary, sine wave switching with 
the angle of flow limited to less than 180° does, how- 
ever, give excellent results. 

Regarding the presence of a basic 38 kc /s signal in the 
audio outputs it will be appreciated that harmonics of 
this frequency are also present and thus twin -T filters 
may not of themselves provide adequate suppression. 
However, the 50 /Ls de- emphasis network will attenuate 
the 38 kc /s component by over 20 dB and its harmonics 
even more, probably making the inclusion of any addi- 
tional filter unnecessary. 

Finally, let it be said that the writer is not unaware 
of the theoretical considerations in the general field 
of stereo broadcasting but feels that in certain circum- 
stances their importance can be exaggerated when applied 
to domestic entertainment. 

Let your would -be stereo listeners take heart. Let 
them provide themselves with decent aerials, good aver- 
age receivers and decoders and enjoy this new facility. 

London, S.E.19. G. D. BROWNE 

IT is true that, by itself, a 10', reduction in deviation 
would result in a 0.9 dB reduction in s/n ratio. But in 
the pilot -tone system, since the L -R signal contributes 
to the deviation as well as the L +R signal, the 
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L +R or mono output will generally be less than it would 
be were the sub -carrier absent, by an amount depending 
on the lack of correlation between L and R channels. 
(Typically, the total loss would be about 4 dB *.) Thus 
it is fair to say that as a result of using the pilot -tone sys- 
tem, in which the main channel deviation is limited to 
90% of 75 kc /s, the reduction in s/n ratio is 4 dB. 

We are pleased that Mr. Browne raised a point on 
which we did not go into detail. However, it should 
be said that reducing conduction usually means reducing 
output also. For instance, reducing conduction from 
180° to 40° would reduce output by 13 dB and reduce 
the post -detection correction from 4 dB to less than 
1 dBt. Mr. Browne's " good average receivers " calls for 
comment. According to one company who adapt re- 
ceivers for stereo reception, nearly all the latest British 
tuners are k` quite incapable " of producing the necessary 
bandwidth and detector linearity! -ED. 
* See ' Stereo Broadcasting and Reception " J. G. Spencer and G. J. Phillips, Radio and Electronic Engineer, June 1964 (Appendix 1), Ind "Determination of the effective depth of monophonic programme trans- mitted on the pilot -tone system " D. E. L. Shorter, E.B.U. Review Part A Feb. 1963. 
f see " Stereophonic FM- Receivers and Adaptors " D. R: von Reck- linghausen, I.R.E. Trans. vol. BTR -7, Nov. 1961, p. 67. 

Television Distribution 
YOUR contributor, " Radiophare," seems to live in a 
strange world. It is as though each home was on a 
separate satellite with no possibility of physical con- 
tact between them. Reality is different : most of us 
live in towns and cities where the distance between one 
home and the next is but 15 yards. Having got sound 
and vision signals to the first home in a city the problem 
is how to extend it to the next. Any of your readers, 
if faced with this problem in the course of an ordinary 
day's work, would, I am sure, do the obvious thing and 
run a bit of cable to it. If they were then asked to 
extend the signal to the next home they would repeat 
the process and so on to the boundaries. Given a little 
time for reflection they would realise that their problem 
was to design for the maximum efficiency and lowest cost 
of the unit shown in the diagram. I have no doubt that 
they would soon conceive an h.f. wired network. 

Once the problem is seen in this light the idea of 
equipping every home as a satellite reception station 
appears as the absurdity which it is; being, indeed, only 
one degree less absurd than enabling every home to 
accept from a distance of 15 yards picture signals con- 
taining no redundancy. " Cathode Ray " has already 
put the suggestion for 1,000 or 2,000 lines into its proper 
perspective and I will only add that if "Radiophare" 
should ever find himself in a position to decree this 
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marvellous thing, he could do it most easily and cheaply 
with a wired distribution system. 

I hope that he may learn to see the problem of broad- 
casting in this light as it will restore his pride in his 
own country which leads the world in wired distribu- 
tion. In contrast to the elaborate demonstrations of 
electronic expertise which "Radiophare" would inflict 
on the long -suffering public, high- frequency wired 
systems bear the true hallmarks of good engineering; 
they are simple, reliable and cheap. 

Rediffusion Ltd., R. P. GABRIEL 
London, S.W.1. 

The Diode -transistor Pump 

I AM sorry about the misprint in the opening paragraph 
of Mr. Waddington's article in the July issue but even 
the corrected version (" Letters " p. 458, September) 
does not help me to understand why one should be so 
concerned about the slope sensitivity of the simple pulse - 
rate discriminator. At an input -to- output ratio of 10: 1 

the basic differentiator and clamp will depart from line- 
arity by about 0.7 %. If this point is arranged to cor- 
respond with an input frequency of 300kc /s (for a 
nominal centre frequency of 150 kc /s) a 10 V step at the 
input will give an output of ± 0.25 V at very low distor- 
tion for a deviation of ± 75 kc /s. Since this level is 
some 40 dB above the maximum input sensitivity of most 
pre -amplifiers, the programme signal at the discriminator 
is not likely to be degraded by the audio circuits. 

The performance of the basic circuit is, of course, 
ruined by adding an integrating capacitor and this com- 
ponent must either be isolated in the way Mr. Wadding- 
ton has done or dispensed with altogether. A moving- 
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coil meter placed in series with the differentiator will 
sense the mean level of the output current pulses with- 
out the aid of a capacitor and for f.m. receiver applica- 
tion the 50µs de- emphasis function can be combined 
with the first stage of the pre -amplifier along with the 
equalizing networks for gramophone, tape and other in- 
puts. The only point to watch here is the possibility 
of overloading the audio stages by the relatively large 
discriminator pulses. 

Mention should be made of the f.m. receiver design 
by E. D. Frost' which includes an inherently linear pulse - 
rate discriminator of a centre frequency of 300 kc /s for 
stereo operation. This receiver appears to combine the 
best of all worlds and probably represents the proper 
basis from which future developments- should proceed. 
There still remain many points of detail to interest the 
circuit designer but the case for high discriminator out- 
put is, I suggest, not one of them. 

Lee -on- the -Solent, A. S. CHESTER 
Hants. 

' Frost, E. D., Pulse- counting F.M. Tuner' -W.W. Dec. 65 

The author replies:- 
From Mr. Chester's comments, it is obvious that he 

only visualizes one use for a frequency /voltage conver- 
ter, namely that of discriminator for an f.m. tuner. While 
I concede that only a few millivolts of input are re- 
quired for the " general purpose pre -amplifier," the 
discriminator may, and most probably will in the future, 
be called upon to drive a stereo decoder. These in 
general require a higher input. The discriminator may 
also be used for a.f.c. and for this a large d.c. output 
is desirable. However, as I tried to show in my article, 
there are also many other applications of frequency/ 
voltage converters where a large output voltage, coupled 
with good linearity, is an essential. 
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The higher daytime MUFs, character- 
of the winter months, are now 

apparent for circuits predomi- 
in the Northern hemisphere. The 

Auroral Zone passes roughly 
Alaska, Hudson Bay, Iceland 

Northern Norway. Radio paths 
through this zone are subject to 

absorption, and a correction 
made for this in the calculation of the 

usable frequency (LUF). 
The prediction curves show the 
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LUF is closely dependent upon 
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and the type of modulation. The 

curves shown were drawn by Cable 
Wireless Ltd. for commercial tele- 
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of several kilowatts and aerials of 
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More about Farnborough 
NEW NAVIGATION AND GUIDANCE SYSTEMS AT 1966 S.B.A.. EXHIBITION 

LAST month we were able to do 
little more than mention a few 
of the interesting items seen at 

the Society of British Aerospace 
Companies' exhibition (" Avionics 
at Farnborough," October issue, p. 
487). The following is a continuation 
of the report, in itemized form, and 
contains photographs of the new Cos - 
sor secondary radar transponder, 
the S.T.C. improved I.L.S. and the 
Marconi mobile ground radar out- 
lined last month. 

Television target simulator. -As part 
of a general programme of work on 
visual factors in flying aircraft, the 
Royal Aircraft Establishment were 
demonstrating a simulator using tele- 
vision technique for studying prob- 
lems in low level flying -in 
particular the task of looking for ob- 
jects on the ground. A background 
scene, which can be a photograph of 
natural countryside taken from the 
air or a highly complex artifi- 
cial _ scene specially constructed 
for the job, is televised and dis- 
played on a television monitor. A 
small square target is superimposed 
on the background, and this target 
may be varied in contrast and size 
either in steps or continuously in 
accordance with an exponential law. 
The contrasts in the background may 
also be varied, from a zero -contrast 
plain grey display, in conjunction 
with the exponential change of the 
target contrast. One recent study was 
on the contrast threshold of the eye. 
This, the minimum contrast at which 
the eye can see the target, is neces- 
sary for producing theoretical predic- 
tions of visual ability and has been 
investigated by many experimenters. 
In the past, plain backgrounds to the 
target have been used and the results 
have tended to prove optimistic when 
applied to the real -life situation. A 
demonstration on the simulator 
showed that much of this discrepancy 
could be explained by the existence 
of a textured background. 

A further demonstration was con- 
cerned with the effect of noise on 
the television display. R.A.E. are in- 
terested in the levels of noise which 
affect a person's performance in a 
specific task. Again it has been found 
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that the complexity of the back- 
ground used in the experiment has a 
direct bearing on the effect of noise, 
and also that quite obtrusive levels 
of noise may be tolerated by the ob- 
server in his task of searching for a 
small square target of near threshold 
contrast. 

Television -aided missile guidance. - 
Components of an Anglo- French air - 
to- ground missile system called 
MARTEL, using television for ob- 
serving the target area, were shown 
by Marconi, the developers of the 
television equipment. A sensitive 
television camera is fitted into the 
nose of a missile carried by a super- 
sonic aircraft and, after the missile 
has been launched, the picture from 
this camera is transmitted back to 
the aircraft, where the pilot views the 
target area on a c.r.t. monitor. A joy - 
stick enables the pilot to control the 
field of view of the camera. Once 
the target has been selected, control 
signals within the missile adjust the 
flight path to bring the major axis 
of the missile into alignment with that 
of the television camera. The missile 
itself is being developed by Hawker 
Siddeley- Dynamics in conjunction 
with Engins Matra of France, and 
flight trials using the television 
system have already taken place. 

Missile " miss- distance " indication. - 
Parts of two electronic systems for 

indicating the " miss- distance " of a 
guided missile relative to a practice 
target were displayed by Ekco Elec- 
tronics. One system uses a radio- 
active source fitted to the missile, and 
the miss -distance is determined by a 
gamma -ray monitor carried in the 
target. Another system operates on 
an acoustic principle in which the 
peak amplitude of the shock wave 
generated by the missile is measured 
in the target. With both systems the 
information t:btained in the target is 
telemetered to the towing aircraft, or 
to the ground, where it is processed to 
give miss -distance in digital form. 

U.H.F. homer and transponder 
beacon. -The latest version of the 
MR343 tactical radar transponder 
beacon made by Rank Bush Murphy 
is fitted with a u.h.f. homer. The 
beacon is designed for parachuting to 
the ground with airborne assault 
forces, and as a secondary radar 
transponder operating in conjunction 
with Rebecca airborne interrogators 
it provides distance and homing 
signals for support aircraft. In the 
u.h.f. homer application, it provides 
a homing signal for aircraft fitted 
with homer equipment operating in 
the 225- 240Mc /s range. The homer 
uses a crystal -controlled m.c.w. 
transmitter giving a 150 mW peak 
power output. This is modulated at 
3.5 kc /s and 1.7 kc /s by an electro- 
mechanical encoder, using a photo - 

Left, Integrated -circuit airborne transponder 
of the Cossor SSR 2100 secondary rodar and 
I.F.F. equipment (see October issue p.487). 

Below, Tactical navigation beacon MR 343 
made by Rank Bush Murphy, incorporating 
a u.h.f. homer facility. 
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The 8Sft localizer aerial array of the S.T.C. improved I.L.S. equipment STAN.7 /8/9 which meets 

ICAO's accuracy and reliability requirements for Category III operational performance (see 

October issue, p.487). 

transistor, which can generate morse 
identification signals. Power is pro- 
vided by a 12 V nickel- cadmium 
battery. 

Loran C (and A) receiver. -The 
Decca Navigator Company were 
showing a compact airborne receiver, 
using solid -state circuitry, designed 
to make available to an aircraft navi- 
gator the full position -fixing facilities 
of both the Loran C and the Loran A 
navigation systems. Loran C (on 
which Decca have patents) has not 
yet been widely used for aircraft 
navigation, but it is stated that flight 
trials have shown it to be a promising 
system. Like Loran A it is a hyper- 
bolic pulse system giving a pair of 
time- difference measurements in the 
aircraft, but instead of operating on 
a radio frequency of 2 Mc/s it works 

on 100 kc /s. This low frequency 
virtually eliminates aircraft altitude 
as a factor of range, and provides a 
greater ground wave range -which 
can extend to 1,200 nautical miles 
over water. Sky waves can be 
received at ranges uD to 2,000 n.m. 

Because of the difficulty of trans- 
mitting sufficiently short pulses for 
accurate position fixing, the time 
difference measurement is based on 
phase comparison of selected r.f. 
cycles within the pulses. For this 
reason the Loran C receiver includes 
an "indexing" system to ensure 
correct selection of identical r.f. cycles 
in all received pulses. Once the 
master and both slave stations have 
been acquired, tracking is automatic 
on both slaves, and either of the two 
readings can be displayed on 
demand. Digital outputs are provided 

Surveillance radar unit of the Marconi mobile radar for air traffic control or ground controlled 

interception (see October issue, p.487). 
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to allow the use of an airborne 
digital computer for converting the 
hyberbolic information into latitude 
and longitude readings or for oper- 
ating an orthogonal map display. 
Two versions of the receiver are 
available, one in a single package, 
and another comprising three units. 

Microminiature airborne computers 
constructed from integrated circuits 
were displayed by Elliott and 
Ferranti. Such computers are de- 
signed to reduce the workload on the 
crew of modern high -speed aircraft 
by performing on -line routine tasks 
of data assimilation. Using time- 
sharing techniques, they accept 
inputs from navigation and other 
equipments, perform co- ordinate 
transformation and other data pro- 
cessing operations and feed informa- 
tion needed for navigation and 
aircraft monitoring to display units. 

The Elliott computer, MCS 920M, 
is a general- purpose, parallel mode 
computer with a word length of 18 
bits and a core storage capacity of 
8,192 words, expandable to 65,536 
words. For such on -line working it 
has four levels of interruption and 
order modification. The machine 
occupies a three- quarters short ATR 
case, weighs 27.5 lb and operates 
without forced -air cooling at ambient 
temperatures up to 70 °C. Mean 
time between failures is said to be 
at least 2,000 hours in an airborne 
environment. Servicing is a matter 
of replacing disposable integrated 
circuit modules, of which there are 
only 38 types in the whole computer. 
Techniques adapted from this corn- 
puter are to be used in an advanced 
" head up " display system, incorpor- 
ating Elliott's ceramic c.r. tubes in 
the display unit, which the company 
are supplying to the U.S. Navy. 

Ferranti's microminiature corn- 
puters on show were the types 
FM 1600A and FM 1600B, both de- 
rived from the company's Poseidon 
naval- action data automation com- 
puter used in H.M.S. Eagle. The 
FM 1600A, the smaller of the two, is 
a 24 -bit parallel machine with a 
1 sec core store. The central pro- 
cessor, the 4,096 words of core 
storage, the input /output logic and 
the power supplies are contained in 
a long three- quarters ATR case with 
a volume of 0.7 cu ft. The FM 
1600B is also a 24 -bit parallel mach- 
ine, designed with a philosophy of 
extensive " software " making up for 
minimum " hardware." NOR logic 
elements are used. The add /sub- 
tract time is 12 µs and the multiplica- 
tion time is 38- 461Ás. A three- address 
programming system is used. 

WIRELESS WORLD, NOVEMBER 1966 

www.americanradiohistory.com

www.americanradiohistory.com


NOVEMBER MEETINGS 
Tickets are required for some meetings : readers are advised, therefore, to communicate with the society concerned 

LONDON 
2nd. B.K.S.T.S. -" Baird and tele- 

vision " by T. H. Bridgewater at 7.30 at 
Central Office of Information, Hercules Rd., 
S.E.1. 

3rd. I.E.E.- Appleton Lecture " The 
Cambridge one -mile radio telescope " by 
Prof. Sir Martin Ryle at 5.30 at Savoy PL, 
W.C.2. 

4th. I.E.E. & I.E.R.E.- Colloquium on 
" Character recognition " at 2.30 at Savoy 
Pl., W.C.2. 

9th. I.E.R.E." Radio and radar aspects 
of meteorology " by C. E. Goodison at 6.0 
at 9 Bedford Sq., W.C.1. 

14th. LE.E.- Discussion on "Market 
research in relation to electronics design" 
at 5.30 at Savoy PL, W.C.2. 

16th. I.E.E. -" Reflections from thin 
layers " by G. Millington at 5.30 at Savoy 
PL, W.C.2. 

16th. I.E.R.E. & I.E.E. -Colloquium on 
" Closed circuit television in medicine and 
biology " at 6.0 at Middlesex Hospital 
Medical School, Cleveland St., W.I. 

16th. B.K.S.T.S. -" Titanium cone 
loudspeakers " by E. J. Jordan at 7.30 at 
Central Office of Information, Hercules 
Rd., S.E.1. 

22nd. I.E.E., Television Soc., & 
B.K.S.T.S. -Colloquium on " Sound on 
film " at 9.30 at Savoy Pl., W.C.2. 

23rd. I.E.E. -" Electronically assisted 
acoustics in concert halls " by J. Moir at 
6.0 at Savoy Pl., W.C.2. 

23rd. I.E.R.E.-" Psychological aspects 
of acoustics " by Prof. J. T. Allanson at 
6.0 at 9 Bedford Sq., W.C.1. 

23rd. LE,E. Grads. -" Travelling wave 
masers " by J. C. Williams at 6.30 at Savoy 
Pl., W.C.2 

23rd. B.K.S.T.S. -" Special effects " by 
Bernard Marsden at 7.30 at Central Office 
of Information, Hercules Rd., S.E.I. 

24th. Television Soc.-" Interference to 
television in the u.h.f. bands " by A. S. 
McLachlan at 7.0 at I.T.A., 70 Brompton 
Rd., S.W.3. 

28th. I.E.E. -Colloquium on " The use 
of electromagnetic waves in distance mea- suring" at 2.30 at Savoy PL, W.C.2. 

28th. I.E.E. -" Elementary particles 
and resonances " by Dr. F. Heymann at 
5.30 at Savoy Pl., W.C.Z. 

30th. I.E.E.- Discussion on " Transfer - 
function measuring instruments " at 5.30 at 
Savoy PI., W.C.2. 

30th. I.E.R.E.-" The development of a 
pay -television system " by Dr. G. L. Ham- 
burger at 6.0 at the London School of 
Hygiene and Tropical Medicine, Keppel St., 
W.C.1. 

ARBORFIELD 
24th. I.E.R.E." Digital radar simulator 

tor air traffic control " by D. Stoddart at 
5.0 at Lecture Theatre, School of Electronic 
Engineering, R.E.M.E. 

BASILDON 
16th. I.E.R.E. -" Gas lasers " by H. 

Foster at 6.30 at Barstable Grammar and 
Technical School, Timber Log Lane. 

BEDFORD 
7th. I.E.E." The education and train- 

ing of technician engineers " at 7.0 at Bridge 
Hotel. 

BIRMINGHAM 
28th. I.E.E. & I.P.O.E.E. -Forum on 

" Connections in electronic circuits " at 6.0 
at M.E.B. Offices, Summer Lane. 
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BOURNEMOUTH 
15th. I.E.R.E.-" Transistor, sinu- 

soidal, stabilized inverters " by C. E. S. 
Ridgers at 7.0 at the College of Technology. 

30th. I.E.E." Introducing integrated 
circuits " by P. Cooke at 6.30 at College 
of Technology, Lansdowne. 

BRIGHTON 
8th. I.E.R.E. -" Thin film microelec- 

tronics " by T. Cummins at 6.30 at College 
of Technology. 

BRISTOL 
3rd. I.E.R.E., I.E.E. & Inst. Prod. Eng. -" Recent developments in satellite tele- 

communications " by Dr. H. C. Husband 
at 7.0 at Victoria Rooms, Clifton, Bristol 8. 

7th. I.E.R.E. & I.E.E. -" Television 
recording " by P. Leggat at 6.0 at Large 
Lecture Theatre, The University. 

16th. Inst. Prod. Eng.- Viscount Nuffield 
Memorial Paper " A survey of microelec- 
tronics, including future developments " by 
Dr. I. M. Mackintosh at 7.0 at The Uni- 
versity. 

CAMBRIDGE 
10th. I.E.R.E. & I.E.E. -" Some prob- 

lems in the design of electrical filters " by 
J. K. Skwirzynski at 8.0 at University Eng. 
Dept., Trumpington St. 

24th. I.E.E. -" Speech compression " 
by Dr. J. Swaffield at 8.0 at University Eng. 
Dept., Trumpington St. 

CARDIFF 
4th. Television Soc. -" Microelec- 

tronics " by Dr. S. Forte at 7.30 at Angel 
Hotel. 

9th. I.E.R.E. -"Latest developments in 
radio astronomy " by Dr. P. Williams at 
6.30 at Welsh College of Advanced Tech- 
nology. 

CHELMSFORD 
28th. I.E.R.E. -" The Watkins -Gunn 

effect : negative resistance in semi- 
conductors " by B. K. Ridley at 7.0 at the 
Technical High School, Patching Hall Lane, 
Broomfield. 

COVENTRY 
28th. I.E.R.E. -" Electronic exchanges " 

by E. S. Grundy at 7.15 at Lanchester 
College of Technology, Priory Street. 

CRANFIELD 
22nd. I.E.E. -" Lasers & associate 

devices " by Dr. McFarlane at 7.0 at the 
College of Aeronautics. 

DAGENHAM 
16th. I.E.E. Grads. -" Electronic tele- 

phone exchanges " by L. R. F. Harris at 
6.45 at South -East Essex Technical College. 

EDINBURGH 
8th. I.E.E. & I.E.R.E.-" Scanning elec- 

tron microscope and other electron probe 
instruments " by Prof. C. W. Oatley at 6.0 
at Carlton Hotel, North Bridge. 

24th. I.E.R.E. & I.E.E. -" Transducers 
in medical research " by Dr. D. C. Thomas 
at 6.0 at Carlton Hotel, North Bridge. 

GLASGOW 
7th. I.E.E. & I.E.R.E.-" Scanning 

electron microscope and other electron probe 
instruments " by Prof. C. W. Oatley at 6.0 
at the University of Strathclyde, C.1. 

KINGSTON, SURREY 
2nd. I.E.E. Grads. -" Technical plans 

for starting colour on BBC -2 by J. Red- 
mond at 7.0 at the College of Technology, 
Penrhyn Rd. 

LEICESTER 
9th. 'Television Soc. -" Steam radio - 

the birth of broadcasting " by The Hon. 
Rowland Wynn at 7.15 at Vaughan College, 
St. Nicholas Street. 

LIVERPOOL 
14th. I.E.E. -" Variable speed drives 

using . i+ ,.,,lutnr adjustable frequency 
inverters " by D. A Jones at 6.30 at Elec- 
trical Engineering Labs., The University. 

16th. I.ER.E.-" Stereophonic broad- 
casting " by Dr. G. J. Phillips at 7.0 at the 
College of Technology, Byrom Street. 

21st. I.E.E." Lasers " by J. C. North 
at 6.30 at Electrical Engineering Labs., The 
University. 

LOUGHBOROUGH 
15th. I.E.E. -" Field effect devices " by Dr. R. E. Hayes at 6.30 at Edward Herbert 

Building, University of Technology. 

MALVERN 
14th. I.E.R.E.-" There is more to colour than wavelength " by R. W. Brockle- 

bank at 7.0 at the Abbey Ballroom. 

NEWCASTLE- UPON -TYNE 
9th. I.E.R.E.-" Lasers and their appli- 

cations " by Dr. G. W. Wilson at 6.0 at the Inst. of Mining and Mech. Engrs., 
Neville Hall, Westgate Road. 

OXFORD 
8th. I.E.R.E.-" Circuit design using digital computers " by E. Wolfendale at 

7.30 at Clarendon Laboratory, Parks Road. 
9th. I.E.E.-" Micro -miniaturization " by R. G. Dixon at 7.0 at S.E.B., 37 George Street. 

PLYMOUTH 
15th. I.E.E. & I.E.R.E." Automatic 

driving of trains " by R. Dell at 7.0 at the College of Technology. 

PORTSMOUTH 
16th. I.E.E. -" U.K.3 satellite elec- 

tronics " by W. M. Lovell at 6.30 at the 
College of Technology, Anglesea Road. 

SHEFFIELD 
2nd. I.E.E.-" Hybrid computers " by Dr. H. B. Williams at 6.30 at Sheffield 

Industries Exhibition Centre. 

SOUTHAMPTON 
8th. I.E.E,- Colloquium on " What's 

new in integrated circuits " at 2.30 at the 
Lanchester Theatre, The University. 

23rd. I.E.E-" Satellite control " by 
E. G. C. Burt at 6.30 at the Lanchester 
Theatre, The University. 

SWINDON 
9th. I.E.R.E. & I.E.E. =' Ballistic mis- 

sile early warning system " by B. S. Batt 
at 7.0 at the College. 

WHITBY 
7th. I.E.E. -" Semiconductor integrated 

circuits " by C. S. den Brinker at 7.0 at 
Botham's Cafe, Skinner Street. 

581 

www.americanradiohistory.com

www.americanradiohistory.com


PRODUCTS 
equipment systems components 

NUMERICAL CONTROL 
FEEDBACK Limited who produce 
both servo and computer logic teaching 
equipment have now married both 
systems together to give an assembly 
which illustrates the principles of 

numerical control and can be con- 
structed and understood by an average 
student during a single laboratory 
period. Described as a logic tutor the 
Feedback Logikit Primer LK.255 with 
the additional plug -in elements and the 
Digital Encoder SE.254 costs £200, and 
may be expanded to accommodate 
larger experimental developments for 
very little extra cost. Both d.c. and 
carrier servo systems can be controlled 
from the logic and, for authorities wish- 
ing to teach servo plus logic, under 
£450 will equip a laboratory unit. In 
the simplest form, a position control 
system can be constructed which re- 
sponds to a numerical demand in the 
form of a 3 -bit binary number set on 
three switches. A digital encoder is 

coupled to the output shaft, and this 
produces a Gray code to identify any 
of eight equal angular segments within 
a 360° rotation. The logic circuits made 
up by the constructor from simple plug - 
in elements convert the Gray code to 
natural binary and then compare the 
input demand with the encoder output. 
The differences (greater or less) in 
binary form are converted into an error 
signal suitable for the servo. This 
drives the encoder in the correct direc- 

tion to Reduce the differences to zero. 
Input demand, and the natural binary 
response are monitored continuously by 
a bank of indicator lamps. The student 
is thereby in no doubt of the accuracy 
and speed of the system response. The 
encoder SE.254, which is covered by a 
clear Perspex case, carries a mimic 
replica of the encoding disc, on the 
front. Its lamps and phototransistors 
are energized from the logic tutor by 
means of a long plug -in cable. The 
encoder can be used with any servo or 
other suitable mechanism which will 
respond to the error signal. It is 
specifically supplied with attachments to 
couple it directly to any Feedback 
servo system. Although the experiment 
illustrated in the photograph involves 
only a 3 -bit number, the encoder will 
produce up to five bits (32) as well as 
generating continuous impulses for 
speed control experiments. 

The experimental scope of the Logi- 
kit primer includes simple functions of 
several variables, theorem application, 
binary addition and subtraction, cyclic 
binary numbers, a parity chain, decimal 
to binary- decimal translation, the use of 
NOR and NAND logic elements for 
basic operations, binary comparisons, 
and others, all of which are included 
in the handbook. Feedback Ltd., Crow - 
borough, Sussex. 

WW 301 for further details 
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Television Studio 
Camera 
A MAINS operated transistor TV studio 
camera, has been developed by G.E.C. 
Electronics' Communications Group, of 
Spon Street, Coventry. Known as the 
type VCT 2 /S, it incorporates a 7 in 
electronic viewfinder which is easily 
removed for use separately as a picture 
monitor. The camera and viewfinder 
have separate power circuits. The 
camera can be supplied with a scanning/ 
field standard of either 625/50 or 525/60 
and transmits over a bandwidth of 
10 Mc /s. 

A vidicon tube is used in the camera, 
and a four -lens turret, which will take 
" C " mount or broadcast mount lenses, 
is fitted. A control knob at the side 
of the camera enables optical focus to 
be adjusted, or a remote control system 
can be fitted. The camera has a built - 
in sync pulse generator and all the 
principal circuits are contained in re- 
placeable printed circuit modules, thus 
simplifying maintenance. To minimize 
the length of the signal cable from the 
vidicon tube, the video head amplifier 
module is mounted directly above the 
vidicon focus coil. A high signal /noise 
ratio of 36dB peak -to -peak with a 0.2 juts. 

signal is obtained from the video head 
amplifier. The " target voltage," " beam 
current," " electrical focus " and " black 
level " camera controls are normally pre- 
set but can be linked to a camera termi- 
nal unit to permit adjustments to be 
carried out remotely. The viewfinder's 
electronic circuits are also contained in 
printed circuit modules to facilitate easy 
servicing. 
ww 302 for further details 
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Delay Relays 
TIME delays of 3 to 180 seconds can 
be obtained from series 200 and series 
300 time delay relays by Relay Special- 
ties Inc. Style 200 (9 -pin miniature 
socket) and Style 300 (8 -pin octal 
socket) are hermetically sealed in glass, 
flushed and .gas filled, and both series 
are constructed to assure either on or 
off operation with single -pole, double - 
throw contacts. All relay components 
including ceramics, wire, glass, steel 
and silver contacts are inorganic, and 
free from moisture. Standard toler- 
ances on time delays are ±25°x, with 
closer tolerances available. These re- 
lays, thermally operated by a separate 
heating circuit, have standard heater 
voltages of 6.3, 26.5 and 115 V a.c. or 
d.c. Contact ratings are 115 V a.c. 3A 
resistive, or 28 V d.c. 3 A resistive. 
Operating temperature range is 65' to 
100 °C, and a minimum life of 100,000 
operations is claimed for average opera- 
ting conditions. Relay Specialties, 3 
Godwin Avenue, P.O. Box 223, Fair 
Lawn, N.J., U.S.A. 
WW 303 for further details 
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Dual Transistor 
THE 2C444, a silicon planar dual tran- 
sistor is available from SGS- Fairchild 
Ltd., Stonefield Way, Ruislip, Middle- 
sex. This is a six terminal device giving 
low drift performance in d.c. amplifiers, 
and can be used in industrial applica- 
tions, power supplies, video and cascade 
amplifiers. The 2C444 replaces two 
C444 transistors, and it is stated that this 
is the first industrial transistor to have 
guaranteed hFE and VREmatching. Planar 
construction, and low leakage, offer a 
range of guaranteed hybrid parameters 
that allows flexibility in designing 
equipment. Maximum drift 30 E V/ ° C, 
fr is typically 350 Mc /s, and hFF ratio 
0.7 minimum. 
WW 304 tor further details 
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CRYSTAL FILTERS 
TWO filter units, the PF1 and PF2, by 
Elliott Electronics, .3 Sandgate Avenue, 
Tilehurst, Reading, Berks, have been 
designed to improve the selectivity of 
existing receivers with i.fs of 455 to 
470kc /s. They are also intended for 
incorporating into new receiver assem- 
blies and single -sideband generators. 
The PF1 is available in two versions, 
PF1 /RX with a symmetrical passband 
for receiver applications and PFL /SB 
with an asymmetrical passband, and 
sharp cut-off on the 1.f. or h.f. side for 
sideband generation. Input and output 
transformers are tapped to match into 
valve or transistor circuits with impe- 
dances of 1 to 21(12, 10 to 401d1 or 
100 k/2 upwards. The centre frequency 
can be 457, 465 or 470kc /s ±lkc /s. 
Price £4 ls. The PF2 is a simplified 
filter in which there are no matching 
transformers and it has been designed 
to couple directly (without centre tap- 
pings) to standard i.f. transformers 
which are tuned to the centre frequency 
of the filter. The centre frequency can 
be 459, 467 or 472 kc /s ±1 kc /s. The 
price is £3 2s. 
WW 305 for further details 
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Reversible Counter 
THE Hewlett Packard reversible elec- 
tronic counter 5280A counts at rates up 
to 2 Mc /s, reverses in 250 ns and has 
a reverse counting rate of 1 Mc /s. The 
instrument is intended for the precise 
control of automatic processes, where 
the counter's ability to operate in a tem- 
perature range from 0° to 50 °C will 
also be useful. With its accompanying 
5285A universal plug -in unit it will 
count either of two input channels A 
or B, or count A upwards or downwards, 
depending on the polarity chosen for 
B, at the 2 Mc/ s rate. It will count 
A +B and A -B, at rates up to 1 Mc /s. 
This last- mentioned mode has special 
value with laser interferometers and 
other kinds of transducers, to make pre- 
cise measurements of length, or in X -Y 
positioning. Model 5280A will main- 
tain accurate count, even if simultaneous 
signals should arrive at A and B channels 
in the A+B or A -B modes; an anti - 
coincidence circuit is built in. This 
instrument will 
perform tasks 
that include 
reading pulses 
in remote con- 
trol or tele- 
metering sys- 
tems, comparing 
frequencies, and 

measuring length, thickness, angular 
displacement, flow rate, liquid level 
and weight (with appropriate trans- 
ducers). The controls include a polarity 
switch to reverse input signal direction - 
sensing and trigger level settings with 
± 100 volt range. Readout is 6 digits 
in -line with ± sign; 7th and 8th digits 
are optional, with no decrease in maxi- 
mum counting or reversing rate. Over- 
flow is indicated by a front panel neon 
light. The inputs present 1 megohm 
in parallel with 80 pF to the external 
circuit. Sensitivity is 100 millivolts 
r.m.s. or 1 volt pulse of 0.2 4s minimum 
width. Eiti')er a.c. or d.c. coupling may 
be selected. For recording or to control 
other equipment, Model 5280A has four - 
line binary coded decimal outputs as 
standard equipment. Model 5280A is 
priced at £558. The Model 5285A 
universal input plug -in unit is £172. 
Hewlett Packard Ltd., Slough, Bucks. 
WW 306 for further details 
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THYRISTOR GATE SENSITIVITY METER 

A GATE sensitivity meter is now avail- 
able from Caltronics Limited of Hunt- 
ing Gate, Hitchin, Herts. This thyristor 
gate sensitivity meter provides accurate 
and rapid measurement of the gate 
current -to -fire for a wide variety of 
thyristors. A Zener diode provides a 
stabilized anode -to- cathode voltage of 6 

volts to the thyristor under test. The 
gating characteristics of the device under 
test are measured by applying half -wave 
rectified 50-60 c/s pulses between the 
gate lead and cathode of the device. 
A trigger network in the anode supply 
lead senses the turn -on point of the 
thyristor and energizes an electronic 
switch that removes the gating signal. 
A peak reading voltmeter circuit is 

utilized to give a direct indication of 

the current or voltage level at which 
the thyristor fires. The gate current -to- 
fire reading is obtained by driving the 
gate circuit through a set of precision 
resistors which form an adjustable 10- 
step current source. The gate voltage- 
to-fire reading is obtained by driving the 
gate circuit from an adjustable 3 -step 
voltage source. Calibration potentio- 
meters allow the sensitivity meter to be 
calibrated on both current and voltage. 
Terminals are provided for parallel re- 
mote operation of the instrument. Re- 
mote indication of the meter reading 
may be obtained from a pair of panel 
terminals which provide a 1 volt signal 
for full scale indication on the front 
panel meter. The full scale gate current 
ranges start at 0.010 mA, rising to 
300 mA. The gate current accuracy is 

± 3% of full scale, and the full scale 
gate voltage ranges are 1, 3 and 10 volts 
with a gate voltage accuracy of ± 5% 
of full scale. The analogue output is 

C to 1 V d.c. into a 1 MS1 load. The 
input power requirements are 220 -240 V, 
50-60 c/s single phase. The price is 

£ 195. 

WW 307 for Further details 

Recording Tape Tester 
TAPE testing assemblies which will 
test the full width of magnetic tape for 
" drop out " and other defects have been 
developed by Gresham Lion Electronics. 
Already available to tape manufacturers, 
it is now available to users of tape. A 
wide choice of tracking arrangements is 

offered, and a version for computer work 
provides a full width record head for 
yin tape followed by a dual replay head 
stack with 7 and 9 tracks (type P.S. 79). 
Top or bottom edge tape guidance is 

provided by spring loaded ceramic 
guides, and head blocks are protected 
by an enclosed cover. Electrical and 
mechanical specifications can be drawn 
up to meet particular applications. The 
specification of one assembly -the seven 
and nine track replay head assembly for 
+in tape -is as follows: the record head 
has a track width of 0.505 ± 0.001 in., 
a gap length of 0.0005 in (nominal). 
The resistance_ is 25Q, inductance 7 m1-i, 

and saturation current 33 mA p -p. The 
replay head with 7 tracks has a track 
width of 0.030 + 0.001 in (9 tracks 
0.040 ± 0.001 in) and a gap length of 
0.00025 in (9 track 0.00025 in); the re- 
sistance is 11.4 S2 (9 tracks 12.5 S2) and 
the inductance is 5.6 mH (9 tracks 
5.3 mH). Also being developed is a 
nine track assembly (T.S. 45) which will 
provide total surface checking of half an 
inch, high density tape (9 track, 3,200 
flux reversals per inch). Gresham Lion 
Electronics Ltd., Lion Works, Han- 
worth Trading Estate, Feltham, Middx. 

WW 308 for further details 

Distress Beacon 
BASED on the SARBE range of military 
beacons, the compact beacon BE355 is 

manufactured by Burndept Electronics 
Ltd., Erith, Kent. It will be of special 
value to yachtsmen and to business/ 
private aircraft flying over the sea, or 
thinly populated areas. It will trans- 
mit on the v.h.f. /u.h.f. distress fre- 
quencies 121.5 and 234Mc /s. Power 
output is 100 mW mean and 200 mW 
peak. It will operate for 24 hours over 
the temperature range 0 °C to 55 °C with 
a 13.4 V mercury battery, which is butt 

mounted to the radio. A larger battery 
is available for 48 hours transmission. 
Both beacon and battery are encased in 
cans of drawn aluminium and they 
weigh 25 ounces complete. A sealed 
retractable telescopic aerial is also con- 
tained within the beacon housing when 
not in use. A function check is carried 
out by button and indicator lamp. When 
the beacon is required, extending the 
aerial initiates the transmission of a 

wobbulated signal two or three times 
per second. When not in use the 
BE355 is 51 in high, 31 in wide and 
lá in deep. The price is expected to 
be about £33 to £40. 

WW 309 for further details 

Inductive Transducer 
THE P/12/150 non -contact subminia- 
ture inductive transducer is 0.1 in dia- 
meter and 0.15 in long. Designed to be 
fully compatible with the range of 
Associated Engineering electronic units 
for measuring displacement and vibra- 
tion, it can be used in temperatures 
from ambient up to 150 °C, and in 
acceleration fields up to 2000g. It has 
a working range of 0.005 in, a resolution 
of 10,än and a frequency response from 
d.c. up to 10 kc /s, with extension to 
60 kc /s for special applications. Asso- 

ciated Engineering Ltd., Group Re- 
search and Development, Cawston, Nr. 
Rugby, Warwickshire. 
ww 310 for further details 
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Su BMINIATURE RESISTORS 
ERG Industrial Corporation has pro- 
duced a range of subminiature precision 
metal film resistors with dimensions from 
0.145 in X 0.045 in upwards. Style RE- 
0.125 (illustrated) is rated for *W at 
100 °C. Temperature coefficients are 
from ± 0.0025% /0C upwards and ini- 
tial resistance tolerances of ± 0.1% are 
available. The operating temperature 
range is - 55 °C to t 165 °C, and values 
between 2 fl and 2 mfg can be specified. 
Other styles with ratings from 1/20 W 
up to } W at 100 °C are available. 
Erg Industrial Corporation Ltd., Luton 
Road, Dunstable, Beds. 
WW 311 for further details 

A.F. /R.F. Test Set 
MODEL A 220 a.f. /r.f. test set is an 
instrument manufactured by Amalga- 
mated Wireless (Australasia) Ltd., and 
marketed in the U.K. by Livingston 
Laboratories. This receiver functions 
as a variable frequency generator, wide - 
band receiver, high impedance vohneter, 
and modulation meter and it can be 
mains or battery powered for station or 
field operation. The generator pro- 
vides frequencies from 100 c/s to 
650 kc /s with a maximum output level 
of + 13dBm at switch selected output 
impedances from 75 fl to 1.2 kf?. 
The generator output can be 
amplitude modulated up to 80% 
by an internal 820 c/s oscillator, or 
frtm an external source between 200 c/s 
and 3.4 kc /s. The wideband receiver 
function measures signal levels down to 
-80dBm over the frequency range 
50 c/s to 250 kc /s with selectable 
balanced input impedances of 75, 150, 
608, and 1,200 ohms. Provision is made 
for monitoring by headphones or a.c. 
recorder, measuring distortion, inter - 
modulation products, and filter band - 
pass characteristics. The generator 
will withstand a short circuit across the 
output terminals for up to one hour 
without damaging the instrument. In- 
strument Division, Livingston Labora- 
tories Ltd., Livingston House, Greycaine 
Road, North Watford, Herts. 
WW 312 for further details 
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Film Resistor Networks 
ENCAPSULATED cermet resistance 
networks made by Nexus Research 
Laboratory Inc. (U.S.A.) are available 
in a wide range of values, with standard 
tolerances of 1 % and 0.5 % and 
specially ordered resistance tolerances 
of 0-25% and 0.1%. They are intended 
particularly for users of operational am- 
plifiers. Claimed advantages of these 
networks are small size, inherent relia- 
bility, and close thermal tracking of 
similar resistors fired on a common sub- 
strate. These networks are available to 
order, in special configurations including 
binary and b.c.d. related resistance ratios 
for use in digital /analogue interface 
converters. The thermal tracking (ratio 
between units on a common substrate) 
is ± 20 p.p.m. / °C. Power dissipation 

per substrate is 0.5 W. From Living- 
ston Components Ltd., Livingston 
House, Greycaine Road, North Watford, 
Herts. 

WW 313 for further details 

A.C. -D.C. Converter 
IN modem data processing systems, a 
frequent requirement is the conversion 
of a.c. data signals to d.c. signals that 
will drive suitable indicating devices and 
recording equipment. The TP -663 a.c. 
to d.c. converter made in the U.S.A. 
by Technical Products Company, is 
such an instrument complete with self - 
contained regulated power supplies. 
Operator controls are not required, 
since the a.c. input voltage is converted 
directly to an average d.c. output. This 
instrument may be equipped with from 
one to eight channels. Two connectors 
are provided on the rear of the chassis 
for each channel. The two detectors 
(used in the conversion process) that 
are available with the converter are 
TP -663A and TP663B. The TP -663A 

provides a 70 dB dynamic range over 
a frequency range from 5 cis to 20 kc /s, 
and a 60 dB dynamic range over the 
frequency range 4c /s to 40 kc/s. The 
RP -663B provides a 70 dB dynamic 
range over the frequencies 4 c/s to 
40 kc /s and 60 dB from 2 c/s to 
200 kc /s. The TP -663A provides a re- 
sponse time of 0.5 s for 63% of final 
reading, while the TP -663B normally 
supplied with damping has a response 
time that is 0.2 s for 63 % of the final 
reading. There is the option of faster 
response time with less damping. 
Marketed in the U.K. by Environmental 
Equipments Lid., Denton Road, 
Wokingham, Berks. 

WW 314 for further details 

WIRING BOARDS 
PRECISION printed -circuit boards 
kncwn as ISEP -Veroboards are being 
made in eight sizes to fit the various 
sizes of 19 in ISEP sub -racks. Avail- 
able from Electronic Services, S.T.C., 
Edinburgh Way, Harlow, Essex, the 
boards are supplied plain, or clad with 
narrow copper strips that connect entire 
rows of holes together horizontally to 
simplify component connection. Insu- 
lation between strips is at least 100 M [i. 
Strips can be interlinked or severed be- 
tween holes to provide many variations 
of component interconnections. Boards 
are protected by a flux preservative, and 
are suitable for cutting out, and punch- 
ing at room temperature. Claimed ad- 
vantages of ISEP -Veroboards include 
ease of access to components, and ease 
of adaptability to suit changing require- 
ments. Specially designed terminal pins 

to fit the board holes (which are spaced 
out on a 0.1 in matrix) are available, as 
well as a tool for inserting pins at the 
rate of 1,000 an hour, and a cutter for 
making breaks in the copper strip. 
WW 315 for further details 
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Vibration Monitor 
ALTHOUGH primarily designed to 
measure vibration levels at the engine 
bearings of jet airliners, the Vibration 
Monitor developed by the Plessey 
Dynamics Group will find many appli- 
cations in marine and other industrial 
fields, where vibration can lead to 
fatigue of basic materials, or where 
vibration levels are excessive and there- 
fore unacceptable for reasons of safety, 
reliability or accuracy. The equipment 
consists of two units, a display unit con- 
taining a bank of up to 12 vertical scale 
indicating meters, and a remotely 
located amplifier unit containing an am- 
plifier for each transducer channel. The 

amplifiers, completely interchangeable 
and identical with each other, are of the 
integral subminiature type housed in a 
single semiconductor can. The voltage 
gain is 100dB up to 1 Mc /s, and res- 
ponse is flat to 2dB over the range 
80c /s to 200c /s, falling to -23dB at 
25 c/s to meet specified requirements. 
The gain of each amplifier can be varied 
by means of a preset adjustment. 
Maximum operating temperature rating 
is 75 °C. The equipment is provided 
with a built -in self- checking function: 
a two position switch spring -loaded to 
the " normal " position, tests all chan- 
nels simultaneously when held in the 

" test " position. Normal 
" no faults " operating 
gives a mid -scale reading 
on the indicator, whereas 
a short -circuited trans- 
ducer gives no reading 
and an open circuit a full 
scale reading. Trans- 
ducers, not included in 
the equipment, should be 
of a type conforming to 
ARINC 554 character- 
istics. Plessey Electrical 
Equipment Division, 
Eastern Avenue, Romford, 
Essex. 
WW 316 for further details 

Thin -Film Monitor 
A NEW film thickness monitor from 
Genevac Limited, Pioneer Mill, Rad- 
cliffe, Manchester, is designed for 
measuring the total thickness and also 
the rate of deposition of vacuum - 
deposited thin films. This is achieved 
by collecting a portion of the evaporant 
stream on a quartz crystal mounted in 
a suitable position within the evapora- 
tor. Using the principle of the linear 
.change of resonant frequency with in- 
creasing mass of the monitor crystal, 
the device indicates the change as a dis- 
played d.c. voltage and likewise indicates 
the rate of change of this voltage. Feed- 
back can be taken from the instrument 
and used to control the heat input to 
an evaporation source and hence the 
rate of deposition; also the end point 

CRVSTA7. OSCILLATOR 
UNIT 

TYPE COI 

r - ----""---_ 
5se 

of the evaporation can be preset by 
using the instrument to operate an 
electro- mechanical shutter. The instru- 
ment can be used to control both 
laboratory and production depositions 
with a high degree of repeatability. The 
total mass deposited is indicated over 
four ranges of 1, 5, 10, 50 kc /s full -scale 
deflection. Provision is made for back- 
ing off to zero between consecutive 
depositions; the crystal requires clean- 
ing at intervals of approximately 60 kc /s 
shift. The control unit is housed in two 
cases both 9in wide, 6in high and 6in 
deep; one case contains all the necessary 
power supplies and displays the mass 
deposited; the second case displays the 
rate of deposition. The electronic cir- 
cuitry of the oscillator, which is in a 

separate unit, is 
placed close to 
the evaporator 
and connected 
to the monitor's 
quartz crystal 
through a coax- 
ial vacuum seal. 

WW 317 for furthe, 
details 

INSTRUMENT CASE 

MODERN style instrument cases are 
being manufactured by Vero Electronics 
Ltd., of Chandler's Ford, Hampshire. 
Plastic side frames incorporating handles 
are injection moulded in dove grey 
"Cycolac" polymer, which, with four 
substantial aluminium extrusions offer 
a strong, rigid frame. The cover panels 
are aluminium, coated with p.v.c. (char- 
coal grey or green). Parts can be packed 
flat in kit form, and assembly takes a bout 
15 minutes using a screwdriver. One 
size only is available at the moment to 
accommodate a unit 19 in wide X7 in 
high, and 15 in deep. 
WW 318 for further details 

Crystal Oscillator 
PLUG -IN crystal oscillators intended 
as medium stability frequency sources, 
are now available from the Marconi Co. 
Ltd. Each of the oscillators in this 
range possess a glass encapsulated quartz 
crystal, with the buffer output stage 
(solid- state) circuitry accommodated 
around it. Housed in aluminium tubes 
1.125 in in diameter and mounted on in- 
ternational octal valve bases, type F3170 
units cover the frequency range 1 to 
115 kc /s. The seated height will vary 
between 3.125 in to 5 in, depending on 
the frequency of the unit. Type F 3171 
units, mounted on B7G valve bases, 
cover the frequency range 115 kc /s to 
100 Mc /s, and they can be housed in 
standard F3006 crystal ovens for en- 
hanced frequency stability. With a 
seated height of 3.125 in, these units are 
provided with ,'- in diameter cylindrical 
aluminium covers. Frequency stability 
of both types is better than 1 part in 
10' within the temperature range -20° 
to +70° C. The frequency of the units 
can be trimmed by an external capacitor 
located between a base pin and earth. 
The buffer output stage will maintain 
a frequency 
stability of 1 

part in 10° for 
a 10 % variation 
in load impe- 
dance. The out- 
put impedance 
is 5 kû ± 10% 
with an output 
of 2 V peak to 
peak. A 6 V 
supply is re- 
quired. Marconi 
Co. Ltd., Chel- 
msford, Essex. 

WW 319 for further 
details 
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REED SWITCH 
MOULDED reed switches of a new de- 
sign are available from West Hyde 
Developments Ltd. The glass envelope 
is shielded by a brass sleeve, which in 
tam is completely encapsulated in a 
polypropylene moulding; it is thus 
claimed that the attendant risks to the 
normal fragile housing of such reeds 
are considerably reduced. It is stated 
that test switches have been working 
continuously for 5 x 10'° operations, at 
a rate of 100 operations /s. Applica- 
tions for this moulded reed switch with 
hermetically sealed contacts include over 
and under speed monitors, flow and con- 
veyor monitoring, routing control, count- 
ing, press tool protection and guards, 
position detection, timing, and proximity 
detectors. The switches will give 
operations either directly, or through 
plug -in diode- transistor -logic modules 
on B9A bases including relay drivers, 
monostable Schmitt triggers, and AND 
gates. West Hyde Developments Ltd , 
30 High St., Northwood, Middlesex. 
WW 320 for further details 

2 -Way CdS /CdSe Cell 
THE photoconductive cell PH50 made 
b3 Photain Controls Ltd. has an ele- 
ment consisting of a mixture of cad- 
mium sulphide and cadmium selenide, 
with resistance variations from 2 MSS 
in the dark to 3 kQ at 100 lux. 
E will operate in the range 6 
to 200 V d.c. with a permissible con- 
tinuous power dissipation of 200 mW. 
The glass encapsulation allows it to 
operate over the temperature range 
-30 °C to +60 °C. Since it is sensitive 

THE HOUSE OF BULGIN 

AT YOUR SERVICE 

A LARGE RANGE OF MOULDED SWITCHES 
Produced on our highly automated plant these switches are inexpensive, but 
completely reliable, giving a normal minimum life of 25 000 operations. 

SM.445;TERM S.P.C.O. 
Push -Pull Operation. 

SM.365 5.P.P1.B. 
Push Operation. 

SRM.265 S.P.C.O. 
Push Successional Action. 

SM.265/TERM/PD S.P.C.O. 
Toggle Operation. 

SM.446 S.P.C.O. 
Push -Pull Operation. 

can be used in oil burner and flame 
failure controls, where a standard hous- 
ing is required for mounting into the 
blast tube of a burner, whilst at the 
same time being suitable for end-on 
mounting on to the front plate of the 
boiler. Photain Controls Ltd., Randalls 
Road, Leatherhead, Surrey. 
WW 321 for further details 
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D.P.C.O. 
Toggle Operation. 

SM.320 S.P.C.O. 
Key Operation. 

SM.327 PD D.P.C.O 
Toggle Operation. 

SM.253 S.P.M.B. 
Semi -Rotary Operation. 

'11;4%4 j?- 

SRM.270iSH D.P.C.O. 
Push Successional Action. 

S.780 D.P.C.O. 
plus Centre OFF 
Toggle Operation. 

Send for Technical details quoting this advert. 

A. F. BULGIN & CO. LTD., 
Bye Pass Rd., Barking, Essex. 

Tel: RlPpleway 5588 (12 lines) 

S.790 S.P.C.O. 
plus Centre OFF 

Toggle Operation. 

MANUFACTURERS AND SUPPLIERS OF RADIO 
AND ELECTRONIC COMPONENTS TO 

AOMIRAETY 
WAR OFFICE 
AIR MINISTRY 
HOME OFFICE 
CROWN AGENTS 

MINISTRY OF WORKS 
MINISTRY OF AVIATION 

MINISTRY OF SUPPLY 
RESEARCH ESTABLISHMENTS 

WW-123 FOR FURTHER DETAILS. 
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Ytetel." 

"Something Nasty in the Woodshed" 
IT cannot have escaped your notice that just about every- 

body has been having a go at the great television con- 
troversy and getting all hot under the colour in the process. 

You will be.':relieved to learn, I intend to stand aloof from 
the hurly -burly (largely because nobody would take the 
slightest notice anyway). Instead, I would like to take the 
opportunity of reminding my One Regular Reader of the 
root cause of all this 405 -625 -colour wrangle. 

Knowing that television broadcasting is allegedly dedicated 
to serving the best interests of the viewer, the otherwise 
uninformed foreign visitor might reasonably suppose that the 

ruckus has been brought about by a revolt on the part of 

the proletariat. But if inflamed mobs are storming Pearl - 
casting House bearing banners inscribed " We demand the 
Black & White Minstrels in colour ! " or " Give us 200 

extra lines! " all I can say is that the newspapers are keeping 
awfully quiet about it. 

Drawing blank in this quarter, our visitor might then turn 
his attention to our various national Aunt Sallys. The 
Government, perhaps? Well, certainly the Conservatives 
gave us some action. They very kindly pledged about £150M 
of our money to support a third service which the viewers 
didn't particularly want and most certainly couldn't afford. 

The Labour Government condoned this project, but in 

view of the national economic situation have taken the most 

rigorous steps to ensure that nobody can buy a new receiver 
to make use of the service. But, as everyone knows, no 
government has ever been known to act of its own volition, 
but only when someone is kicking it in the rear, so our 
hypothetical foreign visitor must look elsewhere for the 
culprit. 

This brings the B.B.C., the I.T.A. and the programme 
companies under the bright lights for grilling. Here we have 

some circumstantial evidence, for the B.B.C. is already going 
ahead with the third service and promising colour, while the 
I.T.A. is going R G B with rage, envy and frustration. 
But stay. A moment's thought will produce the paradox that 
neither they nor the programme contractors really wanted 
another service or colour any more than elephants want 
wings. The B.B.C. took it on because it was told to, 
and because if it hadn't the opposition soon would have. 
If the roles had been reversed, the situation would have 

been a mirror image of the present one, in which the I.T.A. 
has to agitate for parity in the cause of preserving its pro- 
gramme ratings. Similarly, deep down in their cheque -books, 

the programme contractors and advertisers wish colour TV 
had never been invented, because it will undoubtedly cost 
much more but will sell no more soap powder or what 
have you. But if they don't go into colour they won't sell 

as much as they do now, so although they don't want it they 

must have it. 
Personally, I don't think the commercial boys need get 

so het up as all that. It will be a long time before colour 

sets are in anything but a minority and they could well leave 

it to the B.B.C. to get the gremlins out before chipping in- 
after all, this worked on the black- and -white service. But 

that's a digression. The point to note is that neither the 

B.B.C., the I.T.A. nor the programme contractors started 

the agitation. 
This leaves only one more suspect, namely the domestic 

radio industry itself. But what was the motivation? 

588 

The . answer lies back in the early 1920's when sound 
broadcasting was born. The boom in domestic receivers 
and components which followed was completely unexpected. 
It happened because conditions were exactly right; there was 
the magic of conjuring voices from thin air; the fact that 
the cost of a crystal set did not overstrain even a modest 
pocket, and the circumstance that the home construction of 
simple receivers could bring a local kudos which was out 
of all proportion to the skill demanded. The situation was 
equivalent to the winning of a first dividend on the football 
pools. 

Fair enough. But with the growth of the boom emerged 
the dangerous philosophy that it, like Tennyson's brook, 
would go on for ever, or even if it didn't, another first 
dividend would materialize in its place. The domestic 
receiver industry became addicted to pulling down its barns 
and building greater, regardless of the biblical warning con- 
cerning such conduct. Came the dawn, when, with overseas 
markets neglected and saturation point looming at home, the 
rosy dreams of yesteryear were ousted by nightmares about 
over -production. 

Television was hailed as the saviour of the situation, but 
first dividends, like lightning, rarely strike twice in the same 
spot. This time the conditions were not precisely right. 
The price tag on the television receiver was too high, there 
was no crystal set equivalent and no home construction on 
a massive scale. The sales curve took a long time to get off 
the ground and when it did no vast fortunes were made 
in the domestic receiver industry. Nevertheless for some 
years television served to prevent the wolf from shouldering 
open the doors of many a factory. 

But instead of using this period as a breathing space in 
which to rationalize the size of the industry to an off -peak 
demand, the receiver manufacturers have constantly attempted 
suicide, using the weapons of price -cutting and gimmickry. 
The public, too, has suffered; for example, the high -quality 
potential of the v.h.f. /f.m. sound service has been nullified 
by cut -to- the -bone circuits and tinny 6in loudspeakers; in 
the television field, very few have ever seen a 405 -line picture 
as it could be and should be and the accompanying sound 
reproduction leaves much to be desired. 

The present appalling muddle has largely been brought 
about by the industry's frenzied lobbying to sustain an 
artificial level of demand. The u.h.f. television service has 
boomeranged to clonk the manufacturers on the side of the 
head with a dual- standard design requirement and Nature 
has very unsportingly refused to modify her laws of electro- 
magnetic wave propagation to suit their desires. As for 
sales, there is patently no first dividend here even if there 
had been no credit squeeze. Colour? I don't think anyone 
is so wildly optimistic as to visualize an avalanche of colour 
receiver sales in the foreseeable future (and if the Earls 
Court Radio Show demonstrations were anything to go by, 
the hand of Providence is in that). 

So, to end on a cliff -hanger note, we leave the villain of 
the piece, the receiver industry, still struggling wildly to 

get out of a pit of his own digging, while the American take- 
over tiger purrs smilingly down over the rim. Will he perish 
miserably at the bottom or will he find the foothold of 

rationalization in the nick of time? If so, will he be devoured 

by the tiger? 

WIRELESS WORLD, NOVEMBER 1966 
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`don't monkey with success'
That's what they told us when we wanted to glamourize the Avometer's
looks to match its modern -as -tomorrow internal circuitry and meter
movement. `Avometer', they told us, is the household word for a high -
sensitivity, accurate and super -rugged multirange meter. You, they told
us, like the way Avometers handle, know you can trust their perform-
ance, have a genuine affection for them. OK, you win. Get your Model 8
Mk. III (illustrated) or Model 9 Mk. II (with International scales and
symbols) from your local supplier or Avo Ltd., Avocet House, Dover,
Kent. Telephone Dover 2626. Telex 96283.

AVS1 MEANS BASIC MEASUREMENTS ALL OVER THE WORLD
WW -003 FOR FURTHER DETAILS.
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(Photograph by courtesy of the G.L.C.) .and in your own
armchair

Not so far-fetched with electrostatic loudspeakers and stereo

broadcasts.

Properly handled, stereo radio is a vital step towards the closest

approach to the original sound.

Watch the Radio Times for that "S".
For details of the QUAD range (including the multiplex decoder

for stereo broadcasts) send a postcard to: The Acoustical

Manufacturing Co. Ltd., Huntingdon. Tel: Huntingdon 2561/2.

Q) tIlL11 for the closest approach to the original sound

WW -004 FOR FURTHER DETAILS.
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sow
screen

bistable storage
osciiioscopes

Tektronix
U.K. Limited
Beaverton House Station Approach

Harpenden Herts.

Telephone: Harpenden 61251

Telex: 25559

For Overseas Enquiries: --

EUROPE AND THE MIDDLE EAST: Tektronix Ltd.,
P.O. Box 36, St. Peter Port, Guernsey, C.I.
CANADA: Tektronix Canada Ltd., Montreal, Toronto &
Vancouver.
AUSTRALIA: Tektronix Australia Pty. Ltd., 4-14 Foster
Street, Sydney, N.S.W., Australia.
SWITZERLAND: Tektronix International A.G., P.O. Box
57, Zug, Switzerland.
UNITED STATES: Tektronix Inc., P.O. Box 500, Beaverton,
Oregon, U.S.A.

The exclusive Tektronix split-screen, bistable storage feature is now
available in two oscilloscopes, the new DC -to -30 MHz Type 549 and the
familiar DC -to -15 MHz Type 564.
Both offer the unique capability for simultaneous storage and conventional
oscilloscope operation, plus general purpose convenience and plug-in versatility.
These features and new, reduced prices for the Type 564/RM564 add up to the
kind of value you can expect from Tektronix.
Tektronix Bistable Storage Offers
Contrast of a stored trace independent of viewing time
Brightness of a stored trace independent of viewing time
Brightness of a stored trace independent of writing time
There is much more you need to know. Fill in the Reader Enquiry Card, write.
telephone or telex and we will send you complete specifications. The Prices
shown are free of duty-subject to Treasury Direction.

STORAGE SCOPE TYPE 549 TYPE 564 TYPE 564 Mod 08

WRITING
SPEED

NORMAL 0.5 cm/µs 25 cm/ms 100 cm/ms

ENHANCED >5 cm/As >125 cm/ms 500 cm/ms

ERASURE
SPLIT SCREEN
FULL SCREEN

REMOTE/AUTO
SPLIT SCREEN
FULL SCREEN

SPLIT SCREEN
FULL SCREEN

PLUG IN TYPES
ACCEPTS

LETTER AND
1 -SERIES

ACCEPTS
2 AND 3 SERIES TIME BASES

AND VERTICALS

PRICE £981 £363
I

£363

WW -005 FOR FURTHER DETAILS.
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LITTLE space required
Screw -Fix Quick -Change
1.7 sq. in 2.0 sq. in.

KING size switching
2 KVA 1.5 KVA

10 million operations (proof tested to 27
million).

Power transfer - I : 1,500.
Current gain 1,400 (coil to all contacts).
LK2C (2 pole screw -fix type) -- 10 amps./
400 volts per pole (1,000 VA max.).

MINI -POWER RELAYS

QUICK -
CHANGE

TYPE
2 & 3 POLE

RELAYS

SHOWN
ACTUAL

SIZE

12 & 24 VDC, 100 & 240 VAC Plug 'em in

or fix 'em

SCREW -FIX
TYPE

2, 3, & 4
POLE

3,000 TYPE RELAYS DELIVERED NOW

3000 TYPE
With coils from 0.1 ohm to 50,000 ohms.
Any combination of contacts, light or
heavy duty up to 36 springs (12 change-
overs). Sensitivity: Approx. 10-40 milli -
watts per contact set (light duty).
Reliability: Up to 100 million operations
on light duty contacts, one million on
heavy duty. Variants available include:
Plug-in, London Twin, Industrial 3

(10-30 A), Remanent, Latching, Solid
State Timers (I sec. to 15 mins.),
Transistorised Relays.

EX STOCK
Ex Stock specially manufactured to meet general purpose requirements
Fitted with standard twin silver contacts for 150 v./0.6 A. a.c./0.3 A. d.c.
2 c/o., 4 c/o. and 6 c/o. -5000. 1,0000 and 2,0000-6 to 110 v. d.c.

COIL 0
+5%

BOLD FIGS. ARE D.C. VOLTS. ITALICS ARE m/A ± 5%
CONTINUOUS RATINGS DPDT 4PDT 6PDT

SOO

Pull -in 6 12 8 16 9 18

Circuit Min. 8 16 II 22 12 24

Circuit Limit (3W) 40 80

Coil Max. (7W) SS 110

1,000

Pull -in 8 8 I 12 12 I 12

I 17

12

17Circuit Min. II 11 16 16

Circuit Limit (3W) 55 55

Coil Max. (7W) 80 80

2,000

Pull -in 12 6 16 8 18 9

Circuit Min. 16 8 I 22 II I 24 12

Circuit Limit (3W) 80 40

Coil Max. (7W) 110 55

A.I.D., A.R.B., AND
ADMIRALTY APPROVED

600 TYPE
Similar to the 3000 type, but smaller.
Contacts for 300 mA to 5.A. Coils:
Maximum. 10,000 ohms. Insulation:
Up to 650V working.

MINI G.P.
S 1500 PO. Miniature general pur-
pose relay. Miniaturised version of
PO 600 type with identical specification.

24 -in. (plus tags). Ideal for
printed circuit work.

A.D.S. RELAYS LIMITED
97 ST. JOHN ST., LONDON, E.C.I.

Tel.: CLErkenwell 3393. Cables: ADSRELAYS, London, E.C.I.

WW -006 FOR FURTHER DETAILS.

S RELAYS
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a mountain of meters for Mahomet
(or just one if that's all you want)

We mean no disrespect, of course. We are merely underlining the fact that a 'mountain of meters' does exist. Here

at Anders there are the largest stocks of standard and non-standard meters in the United Kingdom. Our aim is to

give off -the -mountain delivery of the greatest variety of meters to the greatest variety of meter users. If you want

a meter-or quite a lot of meters-standard or special-you needn't wear out your patience or your sandals. You

needn't even come to the mountain. Just pick up the telephone

 Meters of all kinds from stock  Meter calibration/Meter modification/Ancillary equipment  Custom -
designed meter circuitry and components  Sole U.K. distributors of F RAH M vibrating reed frequency meters
and tachometers and of the EKM range of portable voltmeters, ammeters and wattmeters.

ANDERS METER SERVICE
Anders Electronics Ltd 103 Hampstead Road London NW1
Telephone Euston 1639 Ministry of Aviation Approved.

WW -007 FOR FURTHER DETAU ^
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versatile!
The Erie 'Weecon' ceramicon range
comprises sub -miniature rectangular
plate capacitors in 5 sizes from 0.15
in. square to 0.5 in. square, suitable for
operation in ambients up to 125 C.
'Weecon' versatility is based on a fully
comprehensive capacitance range of
6 pf to 54,000 pf, with a minimum
tolerance of H. 1%, available over 10
standard temperature compensating and
5 standard high permittivity dielectrics:
there is the option of 100V or 200V
working.
The high volumetric efficiency, perfor-
mance and flexibility of the 'Weecon'

range makes it particularly suitable for
compact systems such as communica-
tions, data processing, military equip-
ment, test gear etc.
Erie's 'Weecon' range underlines their
versatile and flexible approach to the
demands of a fast moving and fast
changing electronics industry. Past ex-
perience and forward research ensure
that Erie are always abreast of current
developments as they occur.
Weecon, ceramicon are Registered Trade
Marks of Erie Resistor Limited.

Erie take a pride in Performance

Write for catalogue to.

ERIE RESISTOR LIMITED,
Gt. Yarmouth, Norfolk, England.
Telephone : Great Yarmouth 4911
Cables : Resistor Great Yarmouth Telex: 97421

WW -008 FOR FURTHER DETAILS,
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ACTUAL

Sill x 17, x 221 in.
(14.1 x 4.1 x 7cm.)

BRIEF SPECIFICATION
Ranges:

Four decades giving steps
of 100 pF, 1000 pF, 0.01 /IF
and 0.1 µF.

Minimum Capacity:
30 pF with all Switches set
to zero.

Accuracy:
Better than 5 % at any
setting.

Voltage rating:
250 V d.c. (0.1 µF Decade
100 V d.c.)

Weight:
15 oz. -440 g.

Finish:
Green hammered enamel.

CAPACITOR

SELECTION

IN LESS TIME

AT LESS COST

IN LESS SPACE
Developed by Hatfield Instruments Ltd. for use by design engineers for circuit
tolerancing and in similar applications, the new Capacitor Decade Box Type
688/A provides a rapid means of capacitor selection over the range 100 pF to
1/./F.

It is economical, dependable and occupies minimum bench space even when
used in multiples, yet accuracy is better than 5% at any setting.

Write now for further information and we will gladly arrange for a Technical
Representative to demonstrate this new unit.

Miniature
Decade

Resistance Box

Ideal for rapid evaluation of
resistor tolerances in tran-
sistor circuits, this unit is
exactly the same overall size
as the new Decade Capacitor
Box (see left) and is accurate
and well - screened. Two
types are available, both offer-
ing four decades: Type 591/A-
1052, 100 0, lk Q and 10k it
steps: Type 591/B-1 0, 10 Q,
100 S2 and 1k S2 steps. Ask
for complete information.

1111

11111

1111

cci

HATFIELD BALUN
HATFIELD INSTRUMENTS LTD., DEPT. W. W.,BURRINGTON WAY, PLYMOUTH, DEVON
Telephone: Plymouth 72773/4 Telegrams: Sigjen Plymouth

WW -009 FOR FURTHER DETAILS.
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BSR UAW)
now with cueing device

BSR add yet another plus feature to the remarkable UA70
automatic/manual turntable unit by including an integral
mechanical cueing device - and without increasing the price.
This cueing device allows the pick-up arm to be raised or
lowered at any selected point on a record during manual play.
Raising the cueing lever lifts the pick-up arm which may then
be positioned above the record at the chosen point. The
stylus is lowered gently to the groove by returning the lever
to the rest position.
Now, more than ever, the UA70, with its wealth of outstanding
design features, fine engineering and high performance,
provides the selective listener with a turntable unit of quality
unsurpassed in this price range.

1 2. 1 8.3 retail, including P.T. without cartridge.

ei9
BSR

THE WORLD'S LARGEST MANUFACTURER OF RECORD CHANGERS AND TAPE DECKS

BSR LIMITED, MONARCH WORKS, OLD HILL, STAFFORDSHIRE

WW -010 FOR FURTHER DETAILS.
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FERRANTI
First into the Future

X -band Series 400XHD (8800 ± 30 Mc/s)
J -band Series 100 HD1 (13300 ± 50 Mcis)
Lightweight -50 g m. 25db Isolation 110.3 db
Insertion Loss 111.2 V.S.W.R.  -26 ° C to + .
50°C II Rugged II Can be supplied for other
X and J -band frequencies

FERRANTI
lightweight

isolators
for airborne

doppler
radar

V,itte for further details to: FERRANTI LTD., KINGS CROSS ROAD, DUNDEE, SCOTLAND Tel: (ODU2) DUNDEE 87141

WW -011 FOR FURTHER DETAILS
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Why designers use Brush Clevite filters
Brush Clevite Bandpass Filters are NOW made in UK and are NOW down in price!

Fe 0011.,010

Stability for both ranges is better than
and ± 0.15% from -20 to 65° C.

FREQUINCV1.04

0.2% for 5 years

Circuit suitable for filters requiring 2-5K terminating impedance is
TL 205A, TL 408A, TL 6011A, TL 8D14/4 TL 10016A

weight 10 grms

1'54 ins

weight 7grms

0.91ins-

Abridged Description of Abridged Description of
the STANDARD range the MINIATURE range

Centre Frequency 455, 500 Kc/s 455. 500 Kc,'s

Alternative frequencies in the range 300 - 600 Kc
Kcls are available on request

Tolerance 1 Kc t 2 Kc/s
according to type

2 Kc/s c 3 Kc/s
according to type

Bandwidths (6dB)
available 2 to 55 Kc,s 10 to 40 Kc s

Tarminations 1200 - 2500 .51..
according to type

1000 - 2000 St.
according to type

Insertion Loss 3 to 10dB (max)
according to type

4 to 5dB (max)
according to type

60L6 dB ratio 1.4 to 2.5 (max)
according to type

1.8 to 2 (max)
according to type

Operating
Temperature
range

BRUSH CLEVITEcompAtftumnu)

-40 to + 85°C - 40 to 85"C

For full details write for bulletins
66006, 66007, 66009.

BRUSH CLEVITE COMPANY LTD HYTHE SOUTHAMPTON ENGLAND HYTHE 3031 TELEGRAMS Et CABLES BRUDEV HYTHE SOUTHAMPTON TELEX 47687

WW -012 FOR FURTHER DETAILS.
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-an iron for every precision need!

F

40W.Modelsfor2Oor
24V (mains models
available shortly)
bit fitted-alternative
bits available. 42/6d

ES
25W. Models for 12,
24,110,220 or 240V
supply. bit fitted -
3 alternative bits

available. 35/-

E

20W. Models for 24,

110, 220 or 240V
supply. -k'bit fitted -
8 alternative bits
available. 35/-

G
18W.Models for 110,
220 or 240V supply.
3/32" bit fitted - 3
alternative bits avail -
able. 32/6d

CN
15W. Models for 24,
110,200,220 or240V
supply. 3/32" bit fit-
ted -17 alternative
bits available. 32/6d

HOURS of work reduced to
SECONDS with the new ANTEX

DE -SOLDERING TOOL
Soldered joints can now be easily, speedily and neatly unsoldered.

A self-cleaning nozzle, exclusive to the ANTEX de -soldering irons,

sucks up molten solder into stainless steel catcher. Operates by

compressed air from airline or standard footpump. Type ESS for 240,

220, 110 or 24 volts. Type GSS for 240, 220 or 110 volts. Price
complete with connecting tube, flexible lead and adaptors £4. 4. 0.

,CONTROL VALVE

'SOLDER
CATCHER

STAND

AIR PIPE

ANTEX LTD
Grosvenor House, Croydon,
Surrey, MUNicipal 2774

WW -013 FOR FURTHER DETAILS.
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INCREASE

Of

VOLTMETER

COUNTER

YOUR

THE

OSCILLOSCOPE9

OR

SENSITIVITY .....,....,)--e-,
..._,......._ ,(:).......us,,,

....\
P.-

- ,, 0 ..,N

,,....,

,NP

LEVELL1 A ,'., . AMPUFIE* I YPE TA605

34i, 440 4

10
50

'. 40;
The TA401 ;s similarOFF to the TA601

otirp as illustrated
./ 1

N,...."'

TA605
k4 fit iI i Els4Gi o Ne0 ACTUAL

.:.g;
- -- - SIZE

SPECIFICATIONS TYPE TA401 TYPE TA601 TYPE TA605

GAIN 40d8±0.IdB 60d13±0.1dB 20, 30, 40, 50 and 60dB±0.2dB

BANDWIDTH
E3dB

10-3Mcis 3c/s-I.2Mc/s 20-40dB, Icis-3Mcis;
50dB, 2c/s-2Mc/s;
60dB, 4c/s-1.5Mc/s.

BANDWIDTH
±0.3dB

4c/s-I Mc/s 10c/s-300kcis 20-40dB, 4c/s-1M c/s ;
60dB, 10c/s-300kc/s.

INPUT
IMPEDANCE

>5h1C2.<40rF
from 100c/s to 1Mc/s

>1Mtl<50pF
from 100c/s to 300kc/s

>5M il<40pF
from 1000 to 300kc/s

INPUT NOISE <15µV, zero source
<50pV, 100k0 source

<15p.V, zero source
<40p.V, I 00k D source

As TA401 and TA601
at 40dB and 60dB

POWER SUPPLY PP3 battery, life 100 hours PP9 battery, life 1,000 hours, or A.C.
Power Unit

AVAILABLE
OUTPUT

IV up to IMc/s, 300mV at 3Mc/s, into load of 100E1 & 50pF I.5V up to 2Mc/s
IV at 3Mc/s, into 1001ti2 and 500

OUTPUT
IMPEDANCE

1000 in series with 6.4pF

SIZE & WEIGHT Sin. x Ifin. x lfin. 7 oz. 24in. x 4in. x Stin. 2ilbs.

PRICE with battery
and input lead E17 0 0

1

£17 0 0
f27 0 0

(Optional A.C. Power Unit 0 10 0)

LEVELL
PORTABLE INSTRUMENTS

Fully detailed leaflets are available on our complete range of portable instruments.

LEVELL ELECTRONICS LTD.
PARK ROAD, HIGH BARNET, HERTS. Telephone: 01-449 5028

vvvv-014 FOR FURTHER DETAILS.
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eiecrronic
combines
progress
and quality

Exporters

HEIM - ELECTRIC
Deutsche Export and
Importgesellschaft mbH
102 Berlin, Liebknechtstrasse 14
German Democratic Republic

The whole is no better than its parts
RFT carbon film resistors are made on automatic production lines.
High-performance automatic grinders ensuring tolerances of less '.han

2",, are an important constituent of modern production installations.
This manufacturing accuracy is for the reliability and long service life
of RFT resistors just as decisive as the use of high-grade materials and
comprehensive tests.
This means that any piece of equipment with RFT components contains
important quality factors. They ensure the reputation of the product
and thus stimulate demand. Our customers reap the benefit.
The comprehensive RFT range encompasses
Resistors
Carbon film resistors, wire -wound resistors, potentiometers, rheostats.
Capacitors
Plastic capacitors, paper capacitors, metallised paper capacitors, electro-
lytic capacitors, high -voltage capacitors, interference suppression
capacitors.

Sole Representatives:

Globus Commercial Enterprises (Britain) Ltd.
MAPPIN HOUSE, 156 OXFORD STREET, LONDON, W.1
Phone: Longhorn 0978 Telex: LDN 21853 Cable: Globus London W.I

WW -015 FOR FURTHER DETAILS.
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New from Plessey PR155
receiver speaks for itself

Glossy superlatives are out, here are the facts...
All transistor design for reliability and low power consumption.

Modular construction using printed circuit cards for easy maintenance.
Frequency range: 60 kc/s to 30 Mc/s, continuous coverage.

Ease of operation : Two tuning controls.
Scale length : 70" per megacycle.

Resolution: Better than 100 c/s.
Stability: + 5 c/s short term, 30 c/s long term.

Reception modes: CW, MCW, DSB, USB, LSB.
Radiation : Less than 5uV.

AGC range: 120 dB-4dB output.
Signal handling capacity: Better than 1V R.M.S. for low intermodulation.

RF protection: 6V R.M.S. without damage.

Write for full technical information to:
The Plessey Company Limited, Radio Systems Division, Ilford, Essex, England

Telephone: Ilford 3040. Telex: 23166

40 4

MITSMINSVIIESVAI

Ir ItIMI:11=n

versnArtmootgrzwarr
assmtammurov
rwrrt.,

VIP

PLESSEY Electronics
WW -016 FOR FURTHER DETAILS.
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VALVES FOR: Radio and T.V. Retailers
T.V. Rental Groups

Trade Service
Radio Relay Companies

Audio Equipment
Electronic Equipment

Instrumentation
Computer Manufacturers

Aircraft, Marine and Radar
Communications Equipment

Public Corporations
Civic Councils

Educational Authorities
Hospitals and Medical Schools

Research and Development
Government Departments

AIR REGISTRATION BOARD AND
MINISTRY OF AVIATION

APPROVED

01-692 7714
A NEW DIRECT LINE

ROUTED STRAIGHT TO

OUR INDUSTRIAL

ORDER DEPARTMENT 1
...1 .,...2r.4

l'AFANP4

ALWAYS

PHONE

innacle
FIRST

pinnacle
PINNACLE ELECTRONICS LTD

ACHILLES STREET  NEW CROSS  LONDON S.E.14 Tel : Tideway 7285

WW -017 FOR FURTHER DETAILS.
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III 8 -Inch bass unit
with Flexiprene
suspension

Speaker magnets in
high performance
Alcornax III
Material

Sealed enclosure
of high density
synthesised timber
to minimise panel
resonance

Balance control
operating on
treble unit

Keyed mitre lchnts
used throughout

WIRELESS WORLD

III Wharfedale
special 3-inCt
tweeter

InCrossover
network

NOVEMBER, 1966

Sealed tweeter
enclosure in
moulded fibre

Bonded acetate
fibre filling to
reprove speaks/

loading

111 Vents designed for
optimum treble radiation

  mil inside story
THE LINTON - here you can see exactly what you get for your money when you buy the Linton,
compact twin speaker system from Wharfedale. Remember Wharfedale speaker systems are the finest
in the world - and the best value for money too!
For colour folder giving full details of the Linton write to Dept. WIT. Selected by the DESIGN CENTRE LONDON.

Frequency range 40 cis- 20,000 c/s
Impedance-Suitable for 8 or 15 ohm amplifier
Power handling capacity 10 watts rms (20 watts peak)
Size 19" x 10" x 10" Weight 18 lb
Finished in Zebrano, mahogany, walnut or teak veneers

218.12.7. (tax paid)

RANK WHARFEDALE LIMITED IDLE BRADFORD YORKSHIRE GTel:

2552/3
rams61: 'Wharider Bfd.

WW -0i8 FoR FURTHER DETAILS.
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INFORMATION SERVICE FOR

PROFESSIONAL READERS

To obtain further details of any of the coded items men-
tioned in the Editorial or Advertisement pages of this
issue, please complete one or more of the attached cards
entering the reference number(s). Your enquiries will be
passed on to the manufacturers concerned and you can
expect to hear from them direct, in due course. Cards
posted from abroad require a stamp. These Service Cards
are valid for six months from date of publication.

PLEASE USE CAPITAL LETTERS

Pour obtenir tout autre renseignement sur tout article
mentionne dans ['Editorial ou dans les pages publici-
taires de ce numero nous vous prions de remplir une ou
plusieurs des cartes ci-jointes en inscrivant le numero ou les
numeros de reference. Vos demandes de renseignement
seront transmises aux fabricants interesses qui, entemps
voulu, vous feront parvenir une reponse. II est necessaire
d'affranchir les cartes postees l'etranger. Ces cartes
de service sont valides pendant six mois a partir de
Ia date de publication.

PRIERE D'UTILISER DES CARACTERES D'IMPRIMERIE

Weitere Einzelheiten Ober irgeendwelche Artikel, die
auf redaktionellen oder Anziegenseiten erschienen er-
halten Sie, indem Sie eine oder mehrere der beigefugten
Karten aushillen und die Kennummer(n) angeben. lhre
Anfrage wird an den Hersteller weitergeleitet, und Sie
werden dann direkt von ihm horen. Karten, die im Ausland
aufgegeben werden, mussen frankiert werden. Diese
Service-Karten sind fur sechs Monate vom Ausga-
betag gultig.

BITTE IN BLOCKSCHRIPT AUSFULLEN

Per ulteriori particolari in merito agli articoli menzionat
nel testo o nelle pagine pubblicitarie di questo numero.
Vi preghiamo di completare una o pit) delle schede allegate
citando it numero o i numeri di riferimento. La Vostra
richiesta sara inoltrata ai fabbicanti interessati the Vi
risponderanno direttamente. Le schede dall'estero dovono
essere regolarmente affrancate. Questo scontrino di
servizio 6 valido per sei mesi dalla data di pubbli-
cazione.

SI PREGA DI COMP1LARE LE SCHEDE
STAMPATELLO

Con objeto de obtener mas detalles de cualquiera de los
articulos mencionados en las paginas editoriales o de anum-
cios de este numero sirvase rellenar una o mas de las unidas
tarjetas citando el numero o numeros de referencia. Sus
consultas seran transmitidas a los fabricantes interesados
de quienes tendran noticias directamente a su deibo tiempo.
Las tarjetas enviadas desde el extranjero requieren fran-
queo. Estas tarjetas de servicio son validas durante
6 meses a partir de Ia fecha de publication.

SIRVASE ESCRIBIR CON LETRAS MAYUSCULAS

17

10-12 Watts -5 kVA

DRAKE TRANSFORMERS

DRAKE

Mains Transformers
Chokes

Audio Output Transformers
Audio Input Transformers

Saturable Reactors
Coils

Current Transformers
Transistor Transformers

Inverter Transformers
Screened Microphone

Transformers
Wide Band R.F. Transformers

TRANSFORMERS LTD., BILLERICAY, ESSEX

Billericay 1155

WW -019 FOR FURTHER DETAILS. A`
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Integrity in Instrumentation

IN STRICT TRAINING

NOVEMBER, 1966

Essential to the consistent quality of Sifam instruments is the inflexible rule
that only fully competent, Sifam-trained staff can take part in the manu-
facturing process.

This obviously precludes any kind of "sit-in" training for new and transferred
employees; therefore Sifam have a pre -production training school staffed
by full-time training officers. Although completely separated from the main
factory, the school echoes its organisation and facilities-trainee employees
are able to carry out practical work in instrument manufacture as well as
acquire theoretical knowledge from films and lectures.

The result of this rigorous policy over training is that every employee works
consistently to Sifam's high standards ... which, in turn, helps to maintain
the accuracy and reliability for which Sifam instruments are acclaimed.

SIFAM ELECTRICAL INSTRUMENT COMPANY LIMITED
WOODLAND ROAD TORQUAY DEVON ENGLAND
Telephone: TORQUAY 63822 Telegrams: SIFAM TORQUAY

WW -020 FOR FURTHER DETAILS.
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TIMERS
S5G

* I MILLION OPS.
5 amp. c,o Sub -minia-
ture Micro -switch.

2/5 each
per 1,000.

LIMIT SWITCH WL 10 FCA2
* 10 amp. 2 circuit
* CASED FOR USE
UNDER ARDUOUS
CONDITIONS.
MECHANICAL HANDLING,
MACHINE TOOLS,
LIFT GEAR.
ROLLER LEVER AS ILLUS.

As low as 45/5 each

MICRO SWITCHES
IMMEDIATE DESPATCH

VAQ
* 10 amp. c/s
PUSH BUTTON.
Panel mounting.
Buttons in six

colours.

5/4 each
per 500.

C-5
*LOW TORQUE

PRECISION
ROTARY
SWITCH.

* 5 amp. c/o.
* 2 million operations.

6/3 each
per 1,000.

1/-10-1B

* I MILLION
OPERATIONS.

* 10 amp. c,o.
* COMPARE OUR SPEC. & OUR

PRICES WITH OTHER SIMILAR
TYPES.
Screw Terms 2/2 each per 1,000.

V -10-1A Solder Tags till each per 1,600

* 15/10 amps. c/o.
* 100,000 ops.

1/8 each
per 1,000.

Single Throw 1'6 each.

VV-5GW-1A44

* LIGHT FORCE

* 4 gms. Wire
actuator.

* Designed for
coin -operated mechanisms.

4/1 each per 1,000.

U.L. APPROVED (Appr. No. 32667) U.S. MIL. SPEC.
ALWAYS AVAILABLE FROM STOCK.

PROCESS TIMERS
611 T Delay Relay

* 2 secs. to 25
secs. Delay.

* 15 amp. c/o.
micro -switch
fitted.

* LARGE RANGE OF A.C. & D.C.
OPERATIONS.

From 39/11 each.

SYT MINI -TIMER

PROXIMITY SWITCH -TL 2 GNA
* FOR BA TCHING, CONVEYORS, MACHINE

FOOL CONTROL PACKAGING, SORTING,
etc.

* SENSES FERROUS AND NON-FERROUS
OBJECTS.

* NEEDS NO MECHANICAL FORCE OR
PRESSURE TO OPERATE.

* SOLID STATE SENSING HEAD, plus Power
Pack.

From £6.14.5 each.

* DIAL RANGES
10 secs. to 6 hours.
* Mains operation.
* 5 AMPS.
DOUBLE POLE,
DOUBLE THROW
SWITCHING
INCORPORATED.
Accuracy 1%.
From

£9.2.3 each.

STP Sub -Mini Process Timer
* Plug-in
Octal base.
* Mains
operation.
* Built-in
2 amp. c/o
switching.
* IC secs. to
+ hour.
From

£5.1.8 each.

FLOATLESS LIQUID LEVEL CONTROLS
* To control or record liquid levels.
* Stainless Electrodes switching minute current to

Master unit for:
* Pumps, Motors, Alarms, etc. From
* No moving parts.

Single and multi switching. £4.19.7 each

LATEST DEVELOPMENT ..... PROXIMITY HEAD YL-2G P -A
Mains operated . . . REQUIRES NO POWER PACK WHATSOEVER . . . AVAILABLE DECEMBER

NORTHERN STOCKISTS AND DISTRIBUTORS : GORDON WILSON (AUTOMATION) LTD. BLACKBURN 59921

(Dept. W.W.7) OMRON PRECISION CONTROLS
313 Edgware Road, London, W.2 Tel.: Paddington 2370

WW -02I FOR FURTHER DETAILS.
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INSTRUMENTS FOR INDUSTRY

One of our "up
to the minute"
instruments
for "up to the
minute " re-
quirements,
available for
speedydeliver-
ance in a wide
range of micro -
ammeters,
milliammeters
and voltmeters
both DC and
rectified AC.

HARRIS ELECTRONICS (LONDON) LIMITED
138 Gray's Inn Road, W.C.I. 'Phone Terminus 7937

WW -022 FOR FURTHER DETAILS.

This isan actual
size illustration
of our model
" SQ 2" in

black moulded
case. Further
information on
this range, and

other modern
stylings, will
be sent on
request.

RZ1

The best pick-up arm in the world

Only S.M.E. Precision Pick-up Arms offer all these features Choice of arm length Model 3009 (9in.) or Model 3012 (I 2in.) for still lowei
tracking error-of special importance with elliptical styli Low inertia High precision ball races and knife-edge bearings for minimum
pivot friction Linear offset chosen for lowest distortion Automatic slow -descent with hydraulic control Bias adjuster calibrated
for tracking force Exact overhang adjustment with alignment protractor Precise tracking force from 1-5 grams applied without a
gauge Shielded output socket . Low capacity 4ft. connecting cable with quality plugs Light -weight shell Camera finish in satin
chrome, gun -black and anodised alloy Comprehensive instructions Rational development-all improvements can be incorporated
in any existing Series II arm.

For sales and service ring Steyning 2228.

S.M.E. LIMITED STEYNING SUSSEX ENGLAND
WW -023 FOR FURTHER DETAILS.
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The hard -to -find man
is the man with
advanced technical
knowledge
In the field of Electronics today the greatest demand is for
men to fill the positions of skilled technicians and support
engineers. These are the 'hard -to -find' men for whom the
way ahead to rewarding and interesting jobs lies wide open.

CREI HOME STUDY COURSES offer advanced technical
education to the man who realises that technical knowledge
must be current and up-to-date if progress is to be made
in a world in which new ideas, new techniques and new
applications develop almost overnight.

CREI COURSES ARE AVAILABLE IN: -
Electronic Engineering Technology
Automation & Industrial Electronic Engineering
Nuclear Engineering
Communications Engineering
Aeronautical Er Navigational Engineering
Television Engineering
Servomechanisms Et Computer Engineering
Space Data Systems
Radar a Servo Engineering
Mathematics for Electronic Engineers
City 8- Guilds of London Institute: Subject 49 and
Supplementary Studies Subject 300.

For further information write to:
C.R.E.I. (London) (Dept. WW73)
WALPOLE HOUSE, 173/176 SLOANE STREET, LONDON, S.W.1
Telephone : BELgravia 8662
(INTERNATIONAL DIVISION OF CAPITOL RADIO ENGINEERING INSTITUTE, WASHINGTON, D C )

'EASE SEND ME (FOR MY INFORMATION AND ENTIRELY 11

WITHOUT OBLIGATION) FULL DETAILS OF THE CITY FJ GUILDS

PROGRAMME. (C. & G. SUBJECT 49)

 1st yr. El 2nd yr.  3rd yr.  4th yr.
0 SUPPLEMENTARY STUDIES (SUBJECT 300)

NAME

ADDRESS

EDUCATIONAL AND TECHNICAL BACKGROUND

C.R.E.I. (LONDON) (DEPT. WW73)
WALPOLE HOUSE, 173/176 SLOANE STREET, S.W. jL-

TEASE SEND ME (FOR MY INFORMATION AND ENTIRELY
WITHOUT OBLIGATION) FULL DETAILS OF THE EDUCATIONAL

PROGRAMMES OFFERED BY YOUR INSTITUTE

NAME

ADDRESS

ELECTRONICS EXPERIENCE

C.R.E.I. (LONDON) (DEPT. WW73)
WALPOLE HOUSE, 173/176 SLOANE STREET, I
L.

WW -024 FOR FURTHER DETAILS.
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CHASSIS and CASES
by

WREff1700

H. L. SMITH & CO. LTD.
ELECTRONIC COMPONENT DISTRIBUTORS

287/289 EDGWARE ROAD, LONDON, W.2.
Tel: PADdington 5891/7595

We shall be pleased to quote for all your component requirements'

BLANK CHASSIS
SAME DAY SERVICE

Of over 20 different forms made up to YOUR SIZE.
(Maximum length 35M., depth 4in.)

SEND FOR ILLUSTRATED LEAFLETS
or order straight away, working out total area of material
required and referring to table below, which is for four-sided
chassis in 16 s.w.g. aluminium.
48 sq. in. 4/6 176 sq. in. 9/10 304 sq. in. 15/2
80 sq. in. 5/10 208 sq. in. 11/2 336 sq. in. 16/6

112 sq. in. 7/2 240 sq. in. 12/6 368 sq. in. 17/10
144 sq. in. 8/6 272 sq. in. 13/10 and pro rata.
P. & P. 2/6 P. & P. 2/9 P. &
Discounts for quantities. More than 20 sizes kept in stock for
callers.
FLANGES (fin., tin.), 6d. per bend.
STRENGTHENED CORNERS 1/- each corner.
PANELS: Any size up to 3ft. at 6/- sq. ft. 16 s.w.g.; (18 s.w.g.
5/3). Plus post and packing.

Type W

CASES
ALUMINIUM, SILVER

Type Y

Type Z
0

HAMMERED FINISH

Type U

Type Size Price Type Size rrice
U 4 x 4 x 4. 10/- Y 8 x 6 x 6. 26/6
U 51x43x4f 15/6 Y 12 x 7 x 7 41/-
L1 8 x 6 x 6 21/- Y 13 x 7 x 9 46!-
U 15 x 9 x 9 44/6 Y 15 x 9 x 7 48/6
W 8 x 6 x 6 21/- Z 17 x 10 x 9 66i-
W 12 x 7 x 7 34/- Z 19 x 10 x 81 71/-
W 15 x 9 x 8 44/- *Height
Plus post and packing.
Type U has removable bottom or back, Type W removable front, Type Y
all -screwed construction, Type Z removable back and front.

WW -025 FOR FURTHER DETAILS.
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MINIFLUX HEADS

Specialists in components for magnetic recording.
Heads for tape  8-I6mm Film  Solid-state Record Et
Playback Amplifiers  Class D erase Et bias Oscillators

MINIFLUX ELECTRONICS LTD.
8 Hale Lane. London N.W. 7.

WW -026 FOR FURTHER DETAILS.

MICROPHONES
their accessories

TRANSISTOR SOUND
and

"RADIOMIC" EQUIPMENT
top ranking quality for top ranking performance.

Full particulars from:

LUSTRAPHONE
St. George's Works, Regent's Park Road,
London, N.W.1 Tel: PRImrose 8844

WW -027 FOR FURTHER DETAILS.

to. .0.40 ,,,, ,,,,,

Made by ANTEX- makers of the finest precision
soldering irons in the world, this Soldering Kit
contains everything you need for successful sol-
dering. Unique plastic "tool -box" format (with
space for iron stowage with plug) keeps every-
thing where you want it.

ANTEX LTD. GROSVENOR HOUSE, CROYDON, SURREY. MUNicipal 2774'5

11
.111 ,,,,, ,,,, ,,

WW -028 FOR FURTHER DETAILS.
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ne Awe noeurY 578eroa-33
A High Fidelity, All Transistor Stereo Amplifier providing 10 watts R.M.S. on each channel

OUTPUT PER CHANNEL
10 watts R.M.S. into 15 ohm load.
15 watts R.M.S. into 3.75 ohm load.
TOTAL HARMONIC DISTORTION
0.1% at 10 watts R.M.S. ( Into 15 ohm

1,000 c.p.s. load.
DAMPING FACTOR 20.

FREQUENCY RESPONSE
+14 db. 20-20,000 c.p.s.
HUM AND NOISE
- 80 db.
CROSS TALK
- 42 db. to -53 dh.
MAINS INPUT SELECTION
100-110-120-200-210-220-240V.

50/60 c.p.s.

SEMI -CONDUCTORS (per channel)
AC107, 0C44(3), OC81Z(2), 0A5, 0C127Z

AD149(2)

INPUT SENSITIVITIES
(for 10 watts R.M.S. into 15 ohms)
Pick-up Magnetic 3.5 my. 331 r.p.m.

7 my. 78 r.p.m.
Pick-up Crystal/Ceramic -400 my.
Microphone 5 nty.
Tape Head 2 my.
Aux. (Radio, Tape, Ceramic P.U. etc.) 100 my.
(Above sensitivities will be doubled when
output load is 3-4 ohms.)
BASS CONTROLS
+11 db. to -16 db. at 40 c.p.s.

Incorporation of the very latest
Transistors has made possible the really
outstanding performance figures of this
brilliant design.
Compare them with
currently available.

other leading makes

THE PRE -AMPLIFIER IS A
COMPLETELY NEW DESIGN

IT MINIMISES THE NECESSITY OF MATCHED
INPUTS AND COMPLICATED SWITCHING
ARRANGEMENTS. IT ALSO PRODUCES
CONDITIONS OF MINIMUM NOISE AT HIGHEST
SENSITIVI TIES.

TREBLE CONTROLS
+ 15 db. to -- 15 db. at 10 kc/s.
EQUALISATION
Gram to standard R.I.A.A. characteristic.
Tape head to standard C.C.I.R. characteristic.
SIZE IV, x 4 x
WEIGHT 1211b.

FILTER (Steep Cut) 7 kc/s., 11 hc/s., 15 kc/s'
INPUT SELECTOR
335 r.p.m., 78 r.p.m., AUX., Mic., Tape Head,
INPUT SOCKETS
Magnetic P.U., Crystal/Ceramic Pick-up.
Aux., Tape Head/Microphone.

Designed for ease of fitting in
cabinet or bar free standing use.
Tested for satisfactory operation in
temperatures of up to 50'C. (120'F.).

Built to highest standards employ-
ing latest materials and techniques.

PLEASE SEND S.A.E. FOR LEAFLET

EXPORT ;ENQUIRIES INVITED

Designed and developed by the Audio
Fidelity Group of Companies.

Manufactured and Distributed by LINEAR PRODUCTS LTD. ELECTRON WORKS, ARMLEY, LEEDS.

WW -029 FOR FURTHER DETAILS.

LIVE

SOCKETS
Up to 6 at a time

Instantly!
With Lexor DIS-BOARDS. Over 1,000 combinations
in all types of fittings and finishes. Available from
stock.
Brochure and price list from:
LEXOR DIS-BOARDS LIMITED, ALLESLEY
OLD ROAD, COVENTRY. Telephone: 72614 or 72207

WW -330 FOR FURTHER DETAILS.

I TRANSFORMERS
COILS
CHOKES
SPECIALISTS IN

LARGE OR SMALL QUANTITIES

TRADE ENQUIRIES WELCOMED

FINE WIRE WINDINGS
MINIATURE TRANSFORMERS

RELAY AND INSTRUMENT COILS, ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.
123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST. 1933

CONTRACTORS TO G.P 0., A.W.R.E., L.E.B., B.B.C., ETC.

WW -031 FOR FURTHER DETAILS.
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witAtiteNatmittar PRECISION SOLDERING KIT
This is what the ANTEX Kit contains:
 Model CN240 15W Precision Iron with 3'16" bit, (used

in electronic workshops and factories all over the world)
 Two spare Interchangeable Bits (5/32" and 3132")
 Reel of resin -cored Solder
 Handy Heat Sink  Cleaning Pad

BRING YOUR WORKSHOP UP-TO-
DATE with the new ANTEX KIT
Obtainable from
radio and electrical

shops everywhere. 49/6
36 -page booklet on "How-to-Solder"-a mine ANTEX LTD. GROSVENOR HOUSE,
of information for amateur and professional. CROYDON, SURREY. MUNicipal 2774/5

,,,, ,,,, ! ,, , !. ,,, ,,,, !,..,! ,,,, or. C... ,....0,,, ,it. !go, di,e, ho. ,is. 'to. ,fo.

W W-032 FOR FURTHER DETAILS.
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VACUUM WINGUNITS

WW -033

Ali purpose 6" & 12" Units
* I", 2", 3" or 4" Vacuum Systems
* Fully fitted workchamber
* 10-4 torr in 4 minutes with 4" system
* 12v. 40A. LT Evaporation supply
* 3000v. 100mV. Ion clean up supply

1 9 6 6
THE OUEEN'S AWARD

TO INDUSTRY

Accessories include Carbon Coating and Sputtering Equipment,
Rotary Drives and 6 -source Turret.

Complete Microcircuit and Thin Film Production Equipment
is also available.

Full details on request.

GENEVAC LTD., Subsidiary of General Engineering Co. (Radcliffe) Ltd.

PIONEER MILL RADCLIFFE MANCHESTER
Tel.: Radcliffe 3041-2

Branch Offices:
LONDON MIDLAND
Tel.: Tel
WATERLOO 2248 SHIRLEY 4508

FOR FURTHER DETAILS.

SCOTTISH
Tel.:
CALEDONIAN 5597

MANCHESTER LIVERPOOL
Tel.: Tel.:
BLACKFRIARS 0185 CENTRAL 9532-3

THE

PEMBRIDGE

COLLEGE

OF ELECTRONICS

FOR TRAINING

IN RADIO

AND TELEVISION

FULL-TIME COLLEGE COURSE
IN RADIO AND TELEVISION
Our Course, of sixteen months' duration, provides a fundamental
training for radio and television engineers. It includes theoretical
and practical instruction on transistor television receivers, U.H.F.
television receivers and colour television.

Exactly half the time is spent on practical work and the course
provides excellent practical experience on valve and transistor
radio receivers and high-fidelity equipment and all well known
makes of television receivers.

The Course is recognised by the Radio Trades Examination Board
(R.T.E.B.) for the Radio and Television Servicing Certificate
examinations.

Next Course commences 4th January, 1967.

To: The Pembridge College of Electronics (Dept. P10)
34a Hereford Road, London, W.2.
Please send, without obligation, details of the
Full-time Course in Radio and Television.

Name

Address

CMPS

WW -034 FOR FURTHER DETAILS.



NOVEMBER, 1966 WIRELESS WORLD 25

SUPERIOR PERFORMANCE
LOUDSPEAKERS

Price
£17.10.0.

CX2012
When installed in a suitably
designed enclosure the CX
2012 12" Co -axial loud-
speaker provides truly pro-
fessional sound quality.
A highly compliant cone
surround allows maximum
linear movement and mini-
mises harmonic distortion.

Sensitivity of the co -axially
mounted, horn -loaded, com-
pression high note unit may
be adjusted by means of the
"Brilliance" control provided.

Brief Specification
Power handling capacity 20 watts R.M.S.
Overall frequency response 30-18,000 c/s
Impedance 15/16 ohms

The Ditton 10
The Ditton 10 is a compact high fidelity reproducer
measuring only 124" x 61" x 8-*". We, along with many
thousands of satisfied users throughout the world,
consider it to be the finest loudspeaker in it's class-
sales certainly substantiate this.
If you are in doubt ask your audio dealer to demonstrate
the Ditton 10 against any other comparable system.
Brief Specification
Power handling capacity 10 watts R.M.S.
Overall frequency response 35-15,000 c/s.
Impedance 15 ohms
Size 121" x 61" x (323mm x 171mm x 203mm)
Price £19.6.0. inc. P.T. )lus 5/7d. surcharge.

CX1512
A lower powered alter-
native to Model CX 2012
Model CX 1512 provides
the high standards of -

performance demandec
by professional users.

Price £12.5.0.
Brief Specification
Power handling capacity 15 watts R.M.S.
Overall frequency response 30-15,000 c/s
Impedance 15/16 ohms

SMALLER ENCLOSURES
Celestion research engineers have now evolved two new enclosure designs of only 2.5 cu. ft. to
accommodate the above co -axial loudspeakers. Their external dimensions (using " timber) are
only 30" x 171" x 111". Full details are given on the colour brochure.

Celestion Studio
Series CELESTION LTD

Ferry Works, Thames Ditton, Surrey. Tel: EMBerbrook 3402/6
rID408

WW -035 FOR FURTHER DETAILS.

I Celestion Ltd., Ferry Worts, Thames Ditton, Surrey.

I Please send me full details of the Studio Series range I

I of loudspeakers.

I Name .

I Address
A 2
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r RADFORD,
LOUDSPEAKERS

A RADFORD loudspeaker is not just another loudspeaker.
It is something very special.

Reporting on the 1966 Audio Fair HI -F1 NEWS said of the
STUDIO model " ... Radford amplifiers provided signals for
a pair of STUDIO speakers, and the latter gave a purity of
sound on singing voices never heard before . . .

Similarly Donald Aldous commented in A.R.R. " The
performance of this big loudspeaker reaches such a high
standard of realism that it must be heard --no words can
describe the quality."

Four types of loudspeaker are available as described below.
Each model has been designed to obtain the maximum
possible performance within a size and price classification.
In each category the RADFORD loudspeaker will out-
perform any other make.

BOOKSHELF
Uces two drive units, equalised and integrated by a ten

element electrical network. Sealed enclosure loaded with
a new sound absorbing material. Sensibly flat response
from 60 Hz to 14 kHz. Size 21 x 12 x 8in. (53 x 30 x 20 cms.).

EXECUTIVE
This loudspeaker is identical with the Bookshelf model in

respect of the drive units and integrating network; the
difference being solely in the styling and size of the enclosure.
The larger enclosure enables the low frequency response
to be extended to 40 Hz. Delayed responses in the lower
mid -range are also reduced due to the increased dimension
from front to back. Sensibly flat response 40 Hz to 14 kHz.
Size 251- x 15 x 112in. (65 x 38 x 29 cms.).

MON ITOR
Three drive units are used in this loudspeaker. The

enclosure is identical with that of the Executive.
The moderate size and exceptional performance of this

system makes it very suitable for use as a monitor for broad-
cast and recording where the most accurate low distortion
reproduction is essential. All the drive units have a high
power capability within their frequency range, and due to
the precise filtering, relatively high sound pressure levels
may be generated over the whole frequency band when
used with amplifiers of sufficient power output. Sensibly
flat response 40 Hz to 14 kHz. Size 251 x 15 x I Iin. (65 x
38 x 29 cms.).

STUDIO
This loudspeaker uses four drive units. In order to

extend the flat response below 40 Hz the rear of the bass
driver is loaded with an acoustic transmission line. Sensibly
flat response 30 Hz to 25 kHz. Size 35 x 17a- x I5in. (89 x
44 x 38 cms.).

Why not go to your dealer for a demonstration?

RADFORD ELECTRONICS LTD

Ashton Vale Road
Bristol 3

WW -036 FOR FURTHER DETAILS

--M. R. SUPPLIES, Ltd
(Established 1935)

Known for many years as the most reliable source of the following specialised material -
always right up to date. Careful packing -immediate delivery. Prices nett.

THERMOSTATS. Open type. Made by Sunvic Controls for building in equipment.
Variable from 30 to 80f. 3 degree dill. 15 amps A.C. Switching. 6/6 ea. (des. 2/6.)
EXTRACTOR FANS. Ring mounted all metal construction. TIE induction motor
silent operation. 8" Blade, 10" max dia. 400 C.F.M. £515.0. (des. 5/d. Same
model 10" Blade, 12" max dia. 500 C.F.M. 26.6.0 (des. 5/-).
ELECTRIC GRINDERS. '200/250 v. A.C. Fitted coarse and fine Sin. grindingwheels. Very
handy for many domestic and industrial uses. Foot mounted, overall length Tin. £71151-
(000. 3/6).
MINIATURE RUNNING TIME METERS (Sangamo). We have great demands for this
remarkable unit and can now supply immediately from stock, 200/250 v. 50 c. synchronous.
Counting up to 9,999 hours, with 1/10th indicator. Only square, with cyclometer
dial, depth 2in. Many industrial and domestic applications to indicate the running time
of any electrical apparatus -easy to install, 60/- (post paid).
SMALL GEARED MOTORS. In addition to our well-known range (List GM 564), we
offer small open type S.F. units, 200/250 v. A.C., 1, 6, 12, 24, 60 r.p.m., approx. 5in. long,
with lin. shaft projection. Suitable for display work and many industrial uses. Only
69/6 (des. 3/-).
SYNCHRONOUSTIME SWITCHES (Our very popular speciality). 200/250 v. 50 c, for
accurate pre-set switching operations. Sangamo 5.254, providing up to 3 on -off operations
per 24 hours at any chosen time with day.omitting device (use optional). Capacity
20 -amps. Compactly housed, 4in. dia. 3/in. deep. With full instructions, 25/18/6 (des.
3/-). Also same make, same duty. Domestic Model fitted with 13 -amp. plug for easy
installation, portable, 24/9/6 (des. 3/-). Other ratings of Time Switches available for
special requirements -please enquire.
MINIATURE VARIABLE TRANSFORMERS (Philips). Remarkable and very popular
offer from stock. Open type -panel mount, only 3iin. dia. Input 200/240 v. Output
0/240 v. 0.6 amp. continuous, 23/18/6 (des. 2/6).
AIR BLOWERS. Highly efficient units fitted induction totally enclosed motor 230)
260 v. 50 c. 1 ph. Model S0.26, 80 CFM (free air) to 11.5 CFM at .16 WG (size approx.)
6 x 6 x 7ln. Outlet 24in. square £8/3.6)- (des. 5/-). Model SD27, 120 CFM (free air) to
40 CFM at 1.2 WG, 8 x 7 x 94). outlet 21in. sq., £11/16/6 (des. 5/-). Model 8D28, 260
CFM (free air) to 127 CFM at 1.5 WG 11 x 8 x 9in., outlet Sin. sq. 13.3(1.7/6 (des. U.K.
7/6).

SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS (as mentioned and recommended in
many national journals). 200/250Iv. 60 c. Self-starting. Fitted spindles for hours, minutes
and central sweep seconds hands. Central one -hole fixing. Dia. 2On. Depth behind dial
only tin. With back dust cover, 29/6 (des. 1/6). Set of three brass hands in good plain
style. For 5/7in. dial 2/6. For 8/10in. dial 3/6 set.
SYNCHRONOUS TIMER MOTORS (Sangamo). 200/250 v. 10 On Self-starting tin. dia. x
1Zin. deep. Choice of following speeds: 1 r.p.m., 12 r.p.h., 1 r.p.h., 1 rev. 12 hours., 1 rev.
Per day. Any one 39/6 (ies. 1/6). Also high -torque model (0.E.C.) n a 2in. x 1tin.,

r.p.m. 57/8 (des. 1/6).
IMMEDIATE DELIVERY of Stuart Centrifugal Pumps, including qmnless steel (moat
models). Philips Variable Transformers (all models).

M. R. SUPPLIES, Ltd., 68 New Oxford Street, London, W.C.1
(Telephone: MUSeum 2958)

EDDYSTONE COMMUNICATION RECEIVERS
For tine professional or Amateur user who likes the Best.

840C
E66

Communication receiver at a moderate price. MANUFACTURING
STANDARDS OF THE HIGHEST ORDER, 8 BOA valves Superhetero-
dyne circuit. FREQUENCY RANGES:

Range 1 12.4 -30 Mc/s Range 4 ..1.12-2.58 Mc/s
Range 2 5 2-12.9 Mc/s Range 5 ....480-1,150 kc/s
Range 3 2 5-6.1 Mc/s

Ranges 4 and 5 include the International Distress Frequencies.
Model No. Cash Price Model No. Cash Price
EC1O £48 0 0 1E835 £59 7 6
8400 £66 0 0 940 £133 0 0

EA12 £185 0 0

Hire Purchase Terns gladly arranged. Owing to frequent changes in the
HP regulations we are obliged to discontinue advertising these.
Please write for current rates. A 4d stamp will bring you these and a full
range of Eddystone Literature.

Carriage paid per passenger train. SATISFACTION GUARANTEED

SEND FOR LITERATURE TO

The Eddystone

Specialists

SERVICES LTD.

RADIO 49/51 CO U NTY ROAD
LIVERPOOL, 4

ESTAB. /935Telephone: AINTREE 1445

WW -037 FOR FURTHER DETAILS.
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WHERE THE GOING IS TOUGH, THE NEED FOR QUALITY VITAL

GOVERNMENTS AGREE ON TEONEX VALVES.

Export Enquiries Only Please !

Governments all over the world have chosen TEONEX
Valves for vital civil and military roles requiring compliance
to E.V.S. or M.I.L. standards. In spite of rising demand for
these valves from government departments the world
over, increased production facilities have made it possible
to offer the TEON EX range (incorporating the entire
range of British -produced valves or their Continental
equivalents) for use outside the U.K. only.
Price list and technical specifications may be obtained
from :-

TEONEX LIMITED
2a Westbourne Grove Mews,
London, W.11
England.

'mice. TPA,, 14 A*It71

TEONEX

WW -038 FOR FURTHER DETAILS.
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THE ETHER RELAY RACE!
Starters - many. Handicap - quality at the right price.
Winners - Ether, because of their perfect changeover.
Special Prize - awarded to Ether for bringing to the
field two new low-cost miniature relays for either
printed circuit or chassis mounting. Robustly designed
and reliable for many applications such as domestic
appliances or vending machines - but equally suitable
for any application which requires inexpensive
trouble -free relay performance.

Two -pole changeover types: up to 2A (240V a.c. or 24V d.c.)
Single -pole double make and break: up to 3A (240V a.c. or 24V d.c.)
Standard coil voltages: 6, 12, 18 and 24V d.c.
Maximum operating power: 1W

Umpire-you, the user

i4 TALK RELAYS WITH ETHER

ETHER LIMITED, General Products Division, Caxton Way, Stevenage, Herts.
Telephone: Stevenage 4422. Telex: Ether Stevenage 82319

WW -039 FOR FURTHER DETAILS. f: 7
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PRECISION
PRESSINGS

0

produced
by progressive
tooling and
multiform
methods

Accurate
components at

competitive
prices

JOHN S WIi H LiDa

209 SPON LANE WEST BROMWICH  STAFFS TELEPHONE:WES 2516 (3 lines)
WOODS LANE CRADLEY HEATH  STAFFS TELEPHONE: CR 69283 (3 lines)

WW -040 FOR FURTHER DETAILS.

TRANSVERTERS
(TRANSISTORISED D.C. CONVERTERS)
the D.C. conversion

specialists
since 1935

2 KW. Peak Starting.
750 W. Continuous.
50-60-400 cis. or D.C.
from 12-24-50v. Battery.
Up to 93(), Efficiency. Polarity Reversal Pro-
tection. Square or Sinewave. Up to 300";,
Instant Overload Capacity. Manually Controlled
Frequency. Reed Type Indicator. Remote
Control Facilities.
Applications: Static " No -Break " Standby
Power Supplies: For Vital System(s) Protec-
tion, e.g. V.H.F. Transmitters: Industrial
Processes: Control -Alarm -Warning Systems:
Mobile Use of Counters; Sig./Gen Recorders-
U/V Sound. Oscilloscopes and Lab. Gear in
Marine and Aircraft (KI 14).

Range of models available. Please write to department
with pr ices from El 1-i94.10.0 C.10 for transverter leaflet

VALRADIO LIMITED
BROWELLS LANE FELTHAM MIDDLESEX
ENGLAND Telephone: FELTHAM 4837-4242

Valradio and Stereosonoscope are the registered trade
marks of Valradio Ltd.

WW -041 FOR FURTHER DETAILS.
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Switch -on with ETHER power supplies

Power supplies-an integral part of any electronic design-can be a
headache. Consult Ether at the design stage of any project.
Specialist designs available in addition to a wide range of off -the -shelf
equipment, all with power -in -reserve including:
High -stability units (single and multi -output) variable, plug-in and pro-
grammed equipment with wide choice of current and voltage ranges, a.c.
voltage regulators, silicon or germanium units.

4i TALK POWER WITH ETHER,.

ETHER LIMITED, General Products Division, Caxton Way, Stevenage, Herts. Telephone: Stevenage 4422. Telex: Ether Stevenage 82319

WW --042 FOR FURTHE RDETAILS G.P.x
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YOU CAN
NOW BUY THE
WORLD'S FINEST
SPEAKER VALUE
DIRECT FROM

RSA
The 700 Mark V Range
Specially designed to provide outstanding range,
smoothness and uniformity of frequency response
with freedom from self generated forms of distortion
up to levels more than adequate for domestic listening.
The speakers in this range all have a highly developed
dual radiating system with optimum termination of
both cones - voice coil impedence 15 ohms.

Power handling capacity in appropriate enclosures

780 Mk. V
8 in. 6 watts r.m.s. 12 watts peak.

7100 Mk. V
10 in. 8 watts r.m.s. 15 watts peak.

Price £3 . 19 . 7
(inc. 11/7 P.T. and P. & P.)

Price £4 . 14 . 3
(inc.13/9 P.T. and P. & P.)

7120 Mk. V Price £4. 18 . 6
12 in..10 watts r.m.s. 18 watts peak. (No P.T. but inc. P. & P.).

Send for full technical data sheet with
suggestions for enclosures to:

REPRODUCERS AND AMPLIFIERS LTD.
Frederick Street, Wolverhampton England

LOUD SPEAKER MANUFACTURERS TO THE
RADIO INDUSTRY SINCE 1930

VVW-043 FOR FURTHER DETAILS.

FRAHM
vibra ting

reed
FREQUENCY

METERS
are widely used as standards in many industries because: -

1) They are accurate (to+0.3% or ±O.1.% as specified)
2) They are not voltage or temperature sensitive, within wide limits
3) They are unaffected by waveform errors, load, power factor or phase

shift
4) They will operate on A.C., pulsating or interrupted D.C., and super-

imposed circuits
5) They need only low input power
6) They are compact and self-contained
7) They are rugged and dependable
FRAHM Vibrating Reed Frequency Meters are available in miniature)
switchboard and portable forms, in ranges from 10 to 1700 cps. Descriptive
literature on these meters, and on FRAHM Resonant Reed Tachometers,
freely available from the sole U.K. distributors:-

ANDERS METER SERVICE
ANDERS ELECTRONICS LTD. 103 HAMPSTEAD ROAD LONDON NW1
TELEPHONE EUSTON 1639 MINISTRY OF AVIATION APPROVED ,

WW -044 FOR FURTHER DETAILS.

DIGITUBE TG121A
This Glow Discharge Indi-
cator Tube was designed
especially for transis-
torized electronic equip-
ment.

IT FE I FUREN:
SMALL SIGNAL INDICATION WITHOUT AMPLIFICATION
SMALL. POWER CONSUMPTION AND THERMAL DISSIPATION
SMALL. SIZE (DIAMETER 81,101.. LENGTH 18M2d.,
STABLE CHARACTERISTICS AND LONG LIFE
SELF RESET OF DISPLAY 1

PRICES:
1-99 - 8/3
100 up - 7/10
ice() up - 7/5
..ivailable from atoek

RASTRA Electronics Ltd.,
275/281 King Street, London,W.6. Tel: RIV 2960

WW -045 FOR FURTHER DETAILS.

DO YOU STILL USE A HAMMER AND CHISEL
TO CUT A SQUARE IN SHEET METAL?

Don't any more
We have a Hand -operated Tool now to cut any
straight sided shape. Square R Angles slots for
Louvres. All you do is simply mark out your shape
and follow the lines. You can also convert the Tool
to a Punch -Louvre Forming and Riveting Tool.

NO DISTORTION OF METAL
ON EITHER SIDE OF CUT

Also a number of Bench Type folding machines
EXPORT ORDERS DESPATCHED IMMEDIATELY

AVONLEA TOOLS, HOUND MILL, MOSSLEY, LANCASHIRE.
MOSSLEY 2687

WW -053 FOR FURTHER DETAILS.
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RACKS, PACKS and laboratory equipment

Chassis System

The well-known Lektrokit construction

system, consisting of a range of

simple, inexpensive items from which

electronic chassis can be built up,

using only screws and nuts.

Transistor
Rack Stabilised
System Power Units
Consists of a range of A range of five
a few basic parts, mains -operated
from which fixed or power supplies with
mobile 19 -inch racks stabilised output
can be assembled voltage fully variable
without the need between 0 and 50V.
for special tools Output currents
or skills. IA, 1A, 2A, 5A or 10A.

Transistor
Stabilised
Sub -Units

Six sub -units, for
incorporation in
customers' equipment.
Pre-set stabilised
output voltages 6-30V;
output currents
+A, 1A, 2A, 3A, 5A
or 10A.

A.P.T ELECTRONIC INDUSTRIES LTD

Lekrokit Decade
Resistors
For industrial
applications, and for
universities, technical
colleges and schools.
Ranges 0-1.11 k (1 SI

steps, accuracy +2%),
or 0-1.11 M Q (1 k0
steps,accuracy±0.5%).

Chertsey Road, Byfleet, Surrey
Tel. Byfleet 411 31 /2/3/4 PABX
Grams. APTRAN, BYFLEET

WW -046 FOR FURTHER DETAILS.
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GOODMANS HIGH FIDELITY

Meticulously finished in hand rubbed Teak or Walnut to order.

1111AXAMIPM
The FIRST British All -Silicon Transistorised Stereo Amplifier

"An excellent example of fundamental re -thinking in compact stereo
amplifier design. Simple to set up and operate ... there is no doubt
that the Maxamp 30-with its high output in a small compass-is the
best value -for -money product in this class which is yet available in
the U.K." David Phillips and Donald Aldous "Audio and
Record Review," April 1966.

"...The Maxamp 30 must rate par with the best valve circuits...the
amplifier passed its test with flying colours the arrangement of the
facilities provided could not be better... The quality of workmanship
in the amplifier is above criticism ..." N. Hulley "HiFi News,"
July 1966.

"Clearly a real advance has been made ...the standard is a high and
creditable one; to the listener it means clear, firm and well contained
reproduction . . . this neat little amplifier is very much a success-
a significant contribution to modern solid-state equipment." Clement
Brown "Records and Recording," May 1966.

"From the measurements taken it will be seen that the makers have
been more than modest in their published specification. It is one of the
quietest amplifiers I have used, has more than adequate reserve of
power for all domestic conditions and a discreet elegance of design
that reflect credit on all concerned." John Gilbert "The Gramo-
phone," July 1966.

MAXAMP 30 can be used with any high quality loudspeaker, such as
Goodmans MAXIM, MEZZO and MAGNUM -K systems (see opposite page).
It is shown here with MEZZO.
Frequency response: 20 c/s to 20 Kc/s
Total Harmonic Distortion: Less than 0.3% for 15 watts per channel into an
8 ohm load at 1000 c/s.
Loudspeaker Outputs :4-8-15 ohms. PRICE: £49.10.0
Send the coupon for a free copy of 8 page colour booklet.

I Please send MAXAMP 30 booklet and 1966 Hi-Fi Manual together with
name and address of my nearest Goodmans dealer,

Name

I Address

WWII I

GOODMANS INDUSTRIES 'Axiom Works -Wembley  MiddxTel; WEM1200
A Division al Radio Rentaset Products Ltd.

WW -047 FOR FURTHER DETAILS.

VARIABLE D.C. POWER UNIT WITH

ACCUMULATOR PERFORMANCE FROM

A.C. MAINS

EFFECTIVE

RESISTANCE

LESS THAN

.1 ohm.

TYPE

250VRI.1/30/20

250VRC,160/10

PRICE

£131-5,.Q

FEATURES
0-30 VOLTS Variable up to 20 AMPS.
0-60 VOLTS Variable up to 10 AMPS also available.
RIPPLE CONTENT negligible, IMPEDANCE and REGULA-
TION equivalent to accumulator performance. SILICON
RECTIFIERS. Inadvertent " SHORT " protection.
OVERLOAD CAPACITY 200% for short periods.
APPLICATIONS
Operating and Servicing transistorised equipment. 12 v. Mobile
radio/tel operation, D.C. Motors, relays, industrial power, etc.,
from any point of A.G. WITHOUT THE USE OF ACCUMU-
LATORS.

12 v. or 24 v. FIXED OUTPUTS up to 24 Amps. also available.
AVOID THE EXTRA EXPENSE OF SUPER REGULA-
TION YOU MAY NEVER NEED. Prices f14-16-0 to
£131-5-0.

LIMITED

Please write to department C
BROWELLS LANE,

3b. FELTHAM, MIDDX.
for current literature. ENGLAND

Tel.: FEL 4837-4242
VALRADIO and STEREOSONOSCOPE are the registered trade

marks of VALRADIO LTD.

WW -048 FOR FURTHER DETAILS.

FRACTIONAL HORSEPOWER

ELECTRIC MOTOR

MANUFACTURERS

THE HALL MARK
OF QUALITY MOTORS

REGISTERED
TRADE MARK

PROMPT & PERSONAL SERVICE
WRITE TODAY FOR DETAILS

COMM LTD
(DEPT. ww ) 566 CABLE STREET,

LONDON, E.1, ENGLAND
Telephone: Stepney Green 1400

WW -049 FOR FURTHER DETAILS.
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NEW CATALOG U E

A Comprehensive, sully illustrated
Catalogue of hand tools, and small
machine tools, for miniature assembly
and repair work.

Red plastic ring binder 5/- each
Red card back cover 2/6 each

Please send cash with order.
HENRI PICARD & FRERE LTD

IThk
101.1.14[Al MANUFACTURERS IMPORTERS l WORLD WIDE DISTRIBUTORS

34/35 FURNIVAL STREET LONDON E.C.4
BRANCH OFFICES IN SWITZERLAND FRANCE & GERMANY

WW -950 FOR FURTHER DETAILS.

CHARD a IND LIMITED
PRESENT A SELECTION OF

nose
e at
111 ers

Wale fa Neu/ Catadaquo to:
Head Office
NORTI4GATE GLOUCESTER
TELEPHONE (OGLE) 22111 (5 LINES)

TELEX: GLOUCESTER 4 3 / 9 2

WW -051 FOR FURTHER DETAILS.

600DMANS HIGH FIDELITY

mezzo
HIGH FIDELITY BOOKSHELF LOUDSPEAKER SYSTEM
Handiest 5 watts of power-yet measures
only 101" x 18f" x 8" deep-the MEZZO
really will go on a bookshelf. The styling
is restrained yet distinctive, making
MEZZO an "easy" addition to any design
-conscious furnishing scheme. The fre-
quency range is a clear and clean 40-
20,000 c/s with a control and smooth-
ness accounted for by two new specially
developed and patented loudspeakers.
The 8" bass unit is of very advanced
design and construction, and is particu-

larly notable for its very low distortion
and extraordinary smoothness of per-
t ormance.ltisclaimed to bethesrnoothest
bassreproducer of its size ever produced.
The treble unit completes the quality
picture to give an overall performance
unrivalled in a reproducer of this size.
The L.C. crossover network operates at
2,200 c/s. The distortion level is extra-
ordinarily low. The perfectly controlled
balance of the MEZZO sound makes it-
The Loudspeaker to Live With.

SPECIFICATION
Dimensions 101" x 181" x 8" deep
Range 40-20,000 c/s
Power 15 watts
Impedance Suitable for 8 ohm -15 ohm amplifiers
Distortion-Less than 1% total harmonic at 55 c/s and above, for sound pressure level
of 80 db at 6 ft.
PRICE £26.12.7. (inc. P.T.)

Also in Goodmans M range
MAXIM

8 watts 101"x 5+"x 7}" deep same
size as Maxamp 30, yet gives full
range High Fidelity performance.
f17.15.7. (inc. P.T.)

Nil

mrrilaw'

of Loudspeaker systems
MAGNUM -K
25 watts 24" x 15" x 111-" deep.
The champagne class 3 way

ad'ustable system.
35 gns.

All3 siTs ems selected for the Design Centre. All meticulously f nished in
hand rubbed Teak or Walnut to order, and all can be used upright or horizontally.

See and hear them at your local Hi-Fi dealer, We will be pleased to
tell you where your nearest stockist is.
r
I

Name

Address

WWII

Please send MAXAMP 30 booklet and 1966 Hi- H Manual together with
name and address of my nearest Goodmans dealer. I

600DMANSINDUSTRIES,AxiomWorks,Wembley,Middx.Tel:WEM1200
A Division of Radio Rentaset Products Ltd.

WW -052 FOR FURTHER DETAILS.
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for the MULLARD 50w P.A.
TRANSISTOR AMPLIFIER
Microphone input Transformer type TG473I 35,-
Driver Transformer type TG4732 42.6
Out ut Transformer type TG4733/100V. 65 -
Outnut Transformer type TG4733/15 ohms. 65j-

Ask now for Data Sheet on these new trans -

details of other Partridge Types specified for
formers designed for the Mullard SOw and for

leading published circuits.

PARTRIDGE TRANSFORMERS LTD.
Roebuck Road, Chessington, Surrey. Telephone: LOWer Hook 4353-4-5

WW -054 FOR FURTHER DETAILS.

SOLDERING INSTRUMENTS 1

With re -styled moulded nylon handles

 SEVEN SIZES, FROM 10 WATTS to 55 WATTS

 REPLACEABLE BITS, COPPER AND PERMATIP

 EXCELLENT TEMPERATURE REGULATION

LITESOLD
instruments are

compact and nicely
balanced. Bits are

spring -collet mounted for
 COOL, UNBREAKABLE HANDLE firmness and easy removal.

Copper bits are standard, in sizes from
 RAPID HEATING 3/32in. to I3/32in. dia. PERMATIP bits are

 SIMPLE SERVICING slightly slower, but eliminate bit face wear.
LITESOLD elements are encased in specially pre-

 ALL VOLTAGES oxidised wire for constant temperature regulation from
new-less glamour but honest design, also apparent in the LOW COST simple, unbreakable handle, with the element unit secured by

two self -tapping screws (servicing couldn't be easier) and firm, spring -
on clip. LITESOLD hollow -spindle construction prevents heat loss into

the handle (which DOES stay cool) and improves performance. Useful
LITESOLD accessories include HEAT GUARDS for elements, and BENCH STANDS.

Free details of the whole wide range of LITESOLD and ADAMIN soldering equipment in Brochure SPS.
LIGHT SOLDERING DEVELOPMENTS LTD., 28 Sydenham Road, Croydon, Surrey. Tel.: CR0 8589 & 4559

WW -055 FOR FURTHER DETAILS.

NOW UPGRADE YOUR TRANSMITTER
CAPABILITY AT LOW COST

15 & 50 KW H.F. (4-26 M8) TRANSMITTERS FOR CW, F.S. RTT, ARQ

FACSIMILE FEATURING :

Linear amplification.  Forced air cooled EIMAC 3CX2500A3 tubes.
Servo drive mechanisms. Vacuum variable capacitors.
With F.S. Keyer, 10 channel crystal -controlled oscillator and variable master oscillator.
ISB/SSB/DSB amplification with suitable exciter.
Use on 50/60 cycle
600 ohm balanced transmission line output.
Spare parts and installation engineering services available.

Complete technical details on request.

THE MEDITERRANEAN COMMUNICATIONS EQUIPMENT CO. LTD.
P.O. BOX 54, GIBRALTAR

WW -056 FOR FURTHER DETAILS.
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FERRANTI
Space Vehic
Silicon
Solar Cells
TYPES MS20 AND MS21

These are blue-sensitive, radiation resistant, n on p
cells which have been specially developed for electric
power generation on space vehicles such as ESRO 2
and UK3.
Full design performance data is available showing the
variation of load characteristics in space at different
radiation levels up to 1016 1 Mev equivalent electrons/
sq. cm. dosages and temperature ranges from -120 to
+120°C. In addition to guaranteeing the performance
of complete satellite systems in known orbit radiation
and temperature conditions, this data shows that
FERRANTI cells possess the maximum known levels of
radiation resistance for silicon solar cells, thus enabling
known and maximum life to be obtained in orbital
service.
This design data is available to system designers on
request or via the complete satellite power system
design service offered by the Ferranti Automation
Systems Division.

1114,

RATINGS and CHARACTERISTICS
Symbol Min.

MS20
Max. Min.

MS21
Max.

Short. Circuit Current Isc 66 - 132 - mA
Current at 300mV Load Point 1300 65 - 130 - mA
Current at 400mV Load Point 1400 60 - 120 mA
Open Circuit Voltage Voc 530 560 530 560 mV
Blue Spectral Response at 5000A relative to that at 8500A. 45 - 45
Infra -red Spectral Response at 10,000A relative to that
at 8500A 45 45 %
Ambient Operating. Temperature -80 +100 -80 +100 ' °C

The illumination intensity is equivalent to 140mW/sq. cm. of Air Mass Zero and is obtained from an infra -red corrected
Xenon arc lamp fitted with a Grubb Parsons filter type BA 123.

The following publications on Solar Cells are available on request:
ESB21-SPACE VEHICLE SILICON SOLAR CELLS TYPES MS20
AND MS21.
ESA27-RADIATION RESISTANT HIGH EFFICIENCY SILICON
SOLAR CELLS.

The Ferranti Automation Systems Division at
Simonsway, Wythenshawe, Manchester, 22, telephone
MERcury 5291, undertake the manufacture of cell
arrays and power supplies to suit individual
satellite systems requirements.

FERRANTI
First into the Future

Write now for details to: FERRANTI LTD .'GEM MILL . CHADDERTON . OLDHAM . LANCASHIRE . ENGLAND
Telephone: (061) MAIn 6661 FE281

WW -057 FOR FURTHER DETAILS,
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They call it
INDICATIVE INTEGRATION

K.G.M. offer a greater variety of Digital Indicators
than any other manufacturer. For years they have
been designing and making Mimic Diagrams and Control
Consoles. Their combination of know-how and
manufacturing resources deserves its own title. Ask
for the Indicative Integration brochure and see what
we mean.

electronics limited
BARDOLPH RD RICHMOND
Phone: RIChmond 7171 Surrey

WW -058 FOR FURTHER DETAILS.

Elcom complete mixing equipment is designed around the
well known Elcom Electronic Fader which provides
noise free stepless fade.

A wide range of equipment
is available from the trans-
portable four channel Mono/
Stereo battery/mains units to
large multi -channel studio
consoles.

Standard equipment can
be provided at low cost with
an unlimited combination of
facilities to customers speci-
fication, and we are pleased
to discuss specific require-
ments and submit quotations.

ELC
A member of the Painton group of Companies

For full details write or phone:

ELCOM (NORTHAMPTON I LTD.

WEEDON ROAD INDUSTRIAL ESTATE

NORTHAMPTON. Tel. Northampton 51873

a

WW -059 FOR FURTHER DETAILS.
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ARE YOUR INSTRUMENTS ACCURATELY CALIBRATED?

The Bradley Calibrator 130B provides D.C. voltages up to
3,000 and A.C. voltages up to 511 at an accuracy of 0.2% for
the rapid and easy calibration of all types of instruments.

This Calibrator provides a wide range of A.C. and D.C. precision voltage steps for testing of
avometers, meter movements, transistor and valve voltmeters, oscilloscopes etc. All outputs have

error indication and are short circuit proof.
To enable you to test the 130B Calibrator yourself, we shall be glad to provide one on loan. In
addition, the Bradley range includes precision current sources and programming facilities. May we
send you full details of the Bradley range of calibrators? Write for the 'Calibration Equipment'
booklet, publication No.102.

G. & E. BRADLEY LIMITED
Electral House, Neasden Lane, London, N.W.10. Telephone: DOLlis Hill 7811
Telegrams: Bradelec London N.W.10. Telex: 25583

WW -060 FOR FURTHER DETAILS.
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FABBRICA ITALIANA APPARECCHI RADIO
DIPARTIMENTO ELETTRONICA PROFESSIONALE
MILAN ( Italy) -Via G. B. Grassi, 93 -Telephone: 306241,306841 -Telex: 31295

PRODUCTION

 Closed circuit television

 Sound diffusion installations

 TV transmitters
 Radio transmitter/receivers

Radar and ancillary equipment 

Electronic military equipment 

Ancillary navigational equipment 

Antennae and accessories 

Transistorised television repeater P 3149 Direction unit foe large sound di ff usion
installations

Transistorised telecamera P 4814

WW ---061 FOR FURTHER DETAILS.

FRE TO AMBITIOUS ENGINEERS
- THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy?
ENGINEERING OPPORTUNITIES
is a highly informative 156 -page guide to
the best paid engineering posts. It tells
you how you can quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book also gives
full details of the Practical Radio Sr Elec-
tronics Courses, administered by our
Specialist Electronics Training Division-
the B.I.E. T. School of Electronics, explains
the benefits of our Employment Dept. and
shows you how to qualify for five years
promotion in one year.

SATISFACTION OR
REFUND OF FEE

Whatever your age or experience, you cannot afford
to miss reading this famous book. If you are
earning less than £30. a week, send for your
copy of "ENGINEERING OPPORTUNITIES"
today-FREE.

WHICH IS YOUR
PET SUBJECT ?

Mechanical Eng..
Electrical Eng.,

Civil Engineering.
Radio Engineering.
Automobile Eng.,

Aeronautical Eng.,
Production Eng.,

Building, Plastics,
Draughtsmanship.

Television. etc.

GET SOME
LETTERS AFTER
YOUR NAME!

A.M.1.Mech.E.
A.M.1.C.E.

A.M.1.Prod.E.
A.M.I.M.1.

A.1.0.8.
B.Sc.

A.M.I.E.R.E.
City & Guilds

Gen. Cert. of Education
Etc., etc.

BRITISH INSTITUTE
OF ENGINEERING TECHNOLOGY

PRACTICAL
INCLUDING

EQUIPMENT
TOOLS!

Basic Practical and Theore-
tic Courses for beginners in
Radio, T.V., Electronics, Etc.,
A.M.I.E.R.E. City & Guilds

Radio Amateurs' Exam.
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio

Radio & Television Servicing
Practical Electronics

Electronics Engineering
Automation

4141-111,41,
The specialist Elec-
tronics Division of
B.I.E.T. NOW
offers you a real lab-
oratory training at
home with practical
equipment.
Ask for details.

B.I.E.T.
SCHOOL OF
ELECTRONICS

POST COUPON NOW !
I
I
1

(Dept. 303B), Aldermaston Court, Aldermaston, Berkshire

Please send me your FREE 156 -page
"ENGINEERING OPPORTUNITIES"

(Write if you prefer not to cut page)

NAME.

ADDRESS

SUBJECT OR EXAM.
THAT INTERESTS ME I

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD
WW -062 FOR FURTHER DETAILS.
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Before you buy a
Timer/Counter
you must see the

Measures frequency, period, phase
angle, pulse width, time, resistance,
or capacity.
The basic instrument, with PCi plug-in
module measures up to toMHz at tomV
AC or DC coupled input with trigger
level and slope selection.

PCz plug-in extends frequency range to
ooMHz at 5omV.

PC3 plug-in measures resistance and capa-
city values to 1%.
Seven decade variable time scale enables
results to be multiplied into usable units,
e.g., r.p.m., galls/hr., ft./secs.

the most versatile
British Timer/Counter
on the market
PRICES :

TC3, L60o PCz, it5o

isu PC3, Poo
-but you can see this remarkable instru.
ment, and try it, for nothing.
Ask for a demonstration.

ADVANCE ELECTRONICS L I MIMED
Instrument Division, Roebuck Road, Hainault, Ilford, Essex. Telephone: 01-500 1000.

WW -063 FOR FURTHER DETAILS.
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There's
enough
power
here

to run
a transmitter/receiver

for 12 hours-
and you can recharge it - again and again .
Now power is self contained. All kinds of instruments,

tools, appliances are no longer dependent upon wires
and cables. A small DEAC sealed nickel -cadmium
accumulator (of the type illustrated) can supply power
from 20 to 3,000 milli -ampere 'hrs. where and when it
is needed. Recharging is simple and direct and there
is no deterioration in storage. Other types up to 23
ampere/hrs. are available.

Designers, think Deac. Full details are readily
available. Send for them now by completing the
coupon below.

L

> (For the record, a slice of
banana can produce 20
calories of energy. This cell,
the same size, is many
thousands of times more
powerful.)

Please send me details of your rechargeable
accumulators.

NAME_

ADDRESS_

DEPT.

DEAC
DEAC (Great Britain) Ltd., Hermitage St., Crewkerne, Somerset.
Phone: Crewkerne 666. 'Grams: Tudorwerk Crewkerne,

M P D2 WW -064 FOR FURTHER DETAILS.

N.C.BROWN LTD
MAIL ORDER DIVISION

pacesetters in storage equipment
36 -DRAWER UNIT

'SPACESAVER ' 36A. Overall
size 42" high, 241" wide, 12"

deep. 36 drawers. In best
quality steel, stove enamelled

dark green. £12.0.0.

12 -DRAWER UNIT
POPULAR 12A
12 drawers in a
compact nest measuring 9"
high, 35" wide, 12" deep-
an invaluable storage asset
for the very economical price
of only £4.1 5.0.

1:11:11MIMP
1=11=1=1=

TO: N. C. BROWN LTD. Dept. E29
Heywood Lancs Tel. 69018
London: Dept. E29 5/6 Staple Inn, W.C.1
Please send me a copy of your free illustrated catalogue.
Please send me a 36A drawer unit 12A drawer unit
Tick where applicable and send cash with order.

NAME

ADDRESS

WW -055 FOR FURTHER DETAILS.
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KONTAKT

60

THE SPECIAL CLEANER

FOR INACCESSIBLE

CONTACTS

* KONTAKT 60 cleans and
protects all contacts
* Eliminates high transition
resistances
* Prevents ' creep ' currents
* Does not affect plastic materials
* In spray can with 5iin. spray
nozzle.

Other Kontakt
products are: -

70 Protective Lacquer
72 Insulating Spray
75 Cold Spray for Fault Location
80 Special Siliconized Polish

100 Antistatic Agent for Plastics

Write for full details of above complete
range of Kontakt products to:-

SPECIAL PRODUCTS DISTRIBUTORS LIMITED
81 Piccadilly, London, W.1. GROsvenor 6482

WW -066 FOR FURTHER DETAILS.
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MEE Digital counters
combine versatility
with economy

Racal SA.550 100 Mc!s
Digital Frequency Meter
Direct Frequency Measurements
from signal levels as low as 100 mV
are possible without tuning or inter-
polation. Measurement capability
can be extended by the use of the
active probe unit type SA.544.

 All Solid -State Design
 8 Digit Inline Display
 0-55°C. operating Ambient
 D.C. Logic Switching
 Digital Printout Facilities
 Internal or External Standard

The SA.540 Universal Counter
Timer illustrated below is for time,
period and frequency measurement
up to 11 Mc/s.

SA.550 N.A.T.O. Codification 6625-99-971-8519

ix *IDo*
s.

SA.540

Write for fuller details to :
Racal Instruments Ltd.,
Dukes Ride, Crowthorne, Berks
Tel: Crowthorne 2272/3 or
Bracknell 941 Telex

ni/A64

WW --067 FOR FURTHER DETAILS.
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There's
enough
power
here

to operate
a hearing aid
for
8 hours-

and it's re -chargeable - again and again .. 
Now there's freedom for electrically powered tools,

instruments and appliances. Neat, powerful DEAC
sealed nickel -cadmium accumulators give manufac-
turers new scope for design, new potential for power
that can come in pea -size packs (as well as a range of
other sizes from 20 to 3,000 milli-ampere/hrs. capacity)
with a notably flat discharge curve. Recharging is simple
and direct, and there is no deterioration in storage.
Other types up to 23 ampere/hrs. are available.

Talk to your designers about DEAC.
We have a folder full of vital information. Send for

it now by completing the coupon below.
>>) > (For the record, a pea can produce .5 of a

calorie of energy. This cell, the same size, is
many thousands of times more powerful.)

I Please send me details of your rechargeable accumulators.

I NAME-.

ADDRESS

I I

DEAC
DEAC (Great Britain) Ltd., Hermitage Street, Crewkerne,
Somerset. Tel: Crewkerne 666. 'Grams: Tudorvierk Crest kern ..J

MEtPDI WW -068 FOR FURTHER DETAILS.

TELEPRINTERS  PERFORATORS

REPERFORATORS U TAPEREADERS

EDITING & REPRODUCING SETS
Codes: Int. No. 2 Plercuts Pesasus. Elliot sin,

Ripery and special purpose Codes.

2-5-6-7-8 TRACK AND
MULTIWIRE EQUIPMENT

TELEGRAPH AUTOMATION AND COMPUTER. PERIPHERAL ACCESSORIES

Picture Telegraph, Desk -Fax, Morse Equipment:
Pen Recorders, Switchboards; Converters and Stabilised
Rectifiers; Tape Holders, Pullers and Fast winders;
Governed, Synchronous and Phonic Motors; ,Tele-
printer Tables and Cabinets; Silence Covers; Distor-
tion and Relay Testers; Send/Receive Low and High

Pass Filters; Teleprinter,
Morse, Teledeltos Paper.
Tape and Ribbons; Pola-
rised and specialised relays
and Bases; Terminals V.F.
and F.M. Equipment;
Telephone Carriers and
Repeaters; Multiplex
Transmitters; Diversity,

Frequency Shift, Keying Equipment; Line, Mains
Transformers and Suppressors; Racks and Consoles;
Plugs, Sockets; Key, Push,Miniature and other Switches;
Cords, Wires, Cables and Switchboard Accessories;
Teleprinter Tools; Stroboscopes and Electronic Forks;
Cold Cathode Metrics; Test Equipment; Oscilloscopes;
Miscellaneous Accessories and Spares.

W. BATEY & COMPANY
Gaiety Works, Akeman Street, Tring, Herts.

Tel.: Tring 3476 (3 lines) Cables: RAHNO TRING
STD: OHH 282 TELEX 82362

WW -069 FOR FURTHER DETAILS.

AILCI 01E1M

..-01.101)1
the how

RECORD

.1

Folded Horn Enclosure £10.19.0. Neilson Equipment Cabinet 18 gns

Housing Hi-Fi is our business ... turntables, tape recorders,
loudspeakers, tuners, amplifiers, records, tapes . . . there's
a RECORD HOUSING cabinet to suit your equipment.
Send for illustrated catalogue giving full details of over 20
different cabinets, plus stockists list (U.K. only) to:-

RECORD HOUSING (Dept. WWII)
Brook Rd, London, N.22. Tel: BOWes Park 7487.

WW -070 FOR FURTHER DETAILS,
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.

the
film
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temperature

reliability
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the

parts
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first

NC

of

coefficient

metal
per

resistors

time

million
oxide

Type DEF 5115.1 Rating Ohmic Range Max DC Volts Length (Ins.) Diam. (Ins)

NC.4 .A.1N 49.9 -150K 200 0.281 0.098

NC.5 ILYV 49.9 - 499K 250 0.416 0.148

NC.6 -.1W 49.9 - 1 Meg 300 0.593 0200

The Electrosil NC resistor gives a lower  Very low and consistent noise
temperature coefficient and tighter level

tolerances than ever previously  Impervious to moisture
available from a metal oxide resistor MI Wide operating temperature Electrosilby a natural yield process. range

LIMITED
Made by the unique Electrosil 111 Negligible voltage coefficient
glass -tin -oxide process, NC resistors 111 Excellent high frequency
introduce high -reliability into the performance Electrosil Limited,
high -precision resistor field. These  Extremely tight design tolerance P.O. Box 37, Pallion,
resistors meet all conditions specified Sunderland, Co. Durham.
in pattern RFG7 of DEF 5115.1 Send today for data sheet E2.05 Telephone : Sunderland 71481
and characteristic C of MIL -R -10509E. which gives full details. Telex : 53273

EC/A 106

WW -071 FOR FURTHER DETAILS.
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STEREOSOUND
now with optional
player unit
B.S.R. UA.70 or
GARRARD SP 25

52Gns complete
with two speakers

WW -072 FOR FURTHER DETAILS.

Made by STEREOSOUND the specialists in Stereo.
phonic Sound. Teak veneered cabinet with SIX watts
solid state stereo amplifier. Choice of player unit.
Space for cassette tape recorder or radio tuner. Two
matching loudspeakers, each with 9 in. elliptical high
fidelity unit and 4 in. tweeter. All for 02 gns.! Ark
your HI Fl specialist, radio retailer, or department
store to demonstrate.

,Ilrlde by

STEREOSOUND Productions Ltd
Capital Works, Brighouse. Tel.: 1755

dhari btltOIN

HIGHGATE ACOUSTICS
71.73 Gt. Portland St., W.I. Tel.: Museum 2901

minitest
MULTI -RANGE TEST SET
50uA movement 20,000 ohms per volt

for only £7.17.6. (Trade price)
(with leather case £8.12.6)

LOOK AT THESE FEATURES
D.C. sensitivity 20,000 ohms per volt

" A,C, sensitivity 2,000 ohms per volt

*D.C. accuracy -1- 2+% F.S.D,

* A,C, accuracy 21% F,S,D,

A.C. accuracy maintained up to
20 kc/s

*Additional decibel scale
* Small size 54" x 31" x 28"
* Weight 18 ozs. *20 ranges

Fits into the pocket. The Salford Minitest, a highly sensitive test meter
for the measurement of A.G. and D.C. volts, current and resistance.
The clarity of the scale is exceptional and the knife edge pointer
ensures accurate reading. Housed in a tough Melamine cover, the
movement is built into a pressed steel case which effectively screens
it from external magnetic fields.
MINITEST D.C. Amps D.C. Volts

0 - 1,000
0 - 250
0 - 100

0 - 25
0- 10

0 - 2.5

Ohms
0 - 1 Amp.
0 - 100 mA.

0- 2,000 0- 10 mA.
0- 200,000 0- 1 mA.
0 -20 Megohms 0- 50 uA.

A.C. Volts
0 - 1,000
0 - 250
0 - 100
0 - 25

0- 10

0 - 2.5

All ranges
are selected by
a single twelve -
position rotary switch.
A separate slide switch is
proVided to change over from
A.C. to D.C. ranges.

SALFORD ELECTRICAL INSTRUMENTS LIMITED r-(six X Peel Works  Barton Lane  Eccles Tel: ECCIes 5081  Telex: 66711 sa
London Sales Office: Brook Green, Hammersmith W.6. Tel: 01.603 9292 , '
A Subsidiary of THE GENERAL ELECTRIC COMPANY LTD OF ENGLAND '"--

WW -073 FOR FURTHER DETAILS.

Leaflet
on
request.
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THE VARIAC* variable transformer is the most useful and versatile
device ever developed for the control of a.c. voltage, or of current,
power, heat, light, speed. It provides smooth continuous adjustment
of output voltage from zero to line voltage and above, either hand -
operated or motor driven.
Only Variac has Duratrak*-a patented track surface giving longer
life, increased overload and surge capacity and maximum economy
in maintenance.
There are over 600 Variac models and assemblies to suit virtually
every possible requirement, ranging from small units for laboratory
or instrument use to large ganged assemblies for high power
3 -phase operation. The range includes low -voltage, high -frequency,
dual -output and narrow -range types, open, covered, portable,
metalclad and oil -immersed constructions, plus many special
models. This is the largest range of variable transformers available
today.
The technical superiority and dependability of Variac are the result
of over 30 years of development and refinement since the introduc-
iion of the first Variac models-the original variable transformers.
''Variac" and 'Doratrak" are registered trade marks

lariacs are made in England by The Zenith Electric Co. Ltd. London, and exclus-
vely distributed in the U.K.. Eire and British Colonies by Claude Lyons Ltd.

riac
REGO

the most useful and
versatile device for
controlling voltage,
current, power,
heat, light, speed

45

write for comprehensive catalogue to Publicity Department, Hoddesdon

CLAUDE LYONS LTD Valley Works, Hoddesdon, Herts Hoddesdon 67161 Telex 22724
76 Old Hall Street, Liverpool 3 MARitime 1761 Telex 62181

CL43

WW -074 FOR FURTHER DETAIL"
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d'you
hear

there`..
tV0i,

1341430" *-

Public Address
is plain sailing

with

We manufacture a comprehensive range of high quality
equipment for trouble -free sound reinforcement aboard'
ship, where information and instructions must be heard
clearly and distinctly. Our Technical Advisory Service
is freely available to assist in the planning of sound
systems suitable for the acoustic peculiarities in ships
at sea.

Pamphonic for sound-naturally
Our Technical Advisory Service is freely available for your use.

Now Manufactured & Marketed by:-

PYE TVT LIMITED
COLDHAMS LANE  CAMBRIDGE  P.O. BOX 41
Telephone: Cambridge 45115 Cables: TeeVeeTee, Cambridge Telex 81103

WW -075 FOR FURTHER DETAILS.

WHITELEY
for acoustic hoods
All noisy environments such as factories, workshops, department
stores and hotels require the facility of an acoustic hood which
permits telephone conversations to be held without the inter-
ference of annoying background noises. Whiteley acoustic hoods
are strongly made from resin bonded ply and finished in a cellu-
lose enamel which makesthese suitable for indoor or outdoor use.

Standard
Flood
Dimension c.
25" high
20+" deep
241" wido

Fitted with loudspeakers Fitted with doors fo outdoor use
Also available with internal light and, or a storage shelf below hood

& directory holders
These attractive, and extremely
functional directory holders will
hold five directories neatly and se-
curely, in individual swivel holders
permitting easy identification and
reference. The lower shelf provi-
des additional storage space. The
units are of cast alloy and are fin-
ished in an attractive grey epoxy
resin enamel and constructed to
strict G.P.O. design specifications.

Directory Holder Dimensions
171" high x 131" wide x 131- deep

For further details please write or telephone.

WHITELEY ELECTRICAL RADIO CO. LTD
Mansfield  Notts. Telephone: Mansfield 1762-5

WW -076 FOR FURTHER DETAILS. WB178
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FO E
AND 10,000,000 SWIT

Thorn Quick -Action Switch Units

Thorn Type S800 units will give up to 28,000 switching
operations per hour dependent upon load and tempera -
ture.This rapid make and break action is fully maintained,

without shimmying. Despite the small dimensions, the
units can be used for rated loads up to 16 amps,
AC -or DC. Service life is at least 10 million switching
operations. In fact, the units have been bench tested
to 40 million repeat cycles without failure.

Thorn Type S800 units are designed as standard com-
ponents for universal application throughout the entire
control -gear field, for incorporation in all types of
switchgear. And, because they can be actuated through
SA1,83

CHING OPERATIONS

a variety of tripping means, they serve as impulse
generators for digital counters, warning systems,

regulating and monitoring equipment, and as switching
elements in small-scale contactors, toggle and
diaphragm -operated switchgear, etc.

The units are totally enclosed in transparent, dustproof
housings which enable the state of the contacts to be
examined at any time without dismantling. Standard
contacts are of hard silver. Shown is the S800 d. actual
size.

For full details write to:

Thorn Special Products Ltd
Great Cambridge Road, Enfield, Middx. Tel: HOW 2477
A member of the Thorn Electrical Industries Ltd group of companies

lit a

WW -077 FOR FURTHER DETAILS.
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)I)tamers CERAMICS
for the ELECTRONIC INDUSTRY

(and Electrical Appliance Manufacture)

Frequelex-for high -frequency insulation.

Refractories for high -temperature insulation..

Bullers porcelain for general insulation purposes.

Meticulous care in manufacture, high quality mate-
rial, with particular attention applied to dimensional
precision and accuracy, explain the efficiency and
ease of assembly when using Bullers die pressed
products. Write today for detailed particulars.

BOILERS LIMITED
Milton, Stoke-on-Trent, Staffs.

Phone: Stoke-on-Trent 54321 (5 lines)
Telegrams & Cables: Bullers, Stoke-on-Trent

London Office: 6 Laurence Pountney Hill, E.C.4
Phone: MANsion House 9971

WW -078 FOR FURTHER DETAILS.

5,000 catchy
answers to one
basic problem

(Here are some of them)

Whenever there's a problem of connection you'll find Carr
Fasteners coining up with the answer. Currently they're working
on 5,000 different answers and producing a total of 25 million
parts a week. Most of them are small and simple, but what they
lack in inches they make up for in ingenuity - so don't under-
estimate them. In fact you'll find them in anything from toys
to furniture, from cars to electronic equipment. You could
probably make use of them yourself.

CARR affIIIRE12 @Gi
the firm with the best connections

CARR FASTENER
Stapleford, Nottingham Telephone Sandiacre 2661
Sales offices: Wembley, Birmingham, Sale, Glasgow

WW -079 FOR FURTHER DETAILS.
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NOW -the PLESSEY 700
radio telephone

with 19" rack mounting
(and it's even easier to install and maintain)

A radio telephone link is cheaper, and easier to
install, than a good quality copper wire circuit
at 3 miles.
For emergency uses, or over difficult terrain,
line systems may be impossible or too costly to
install. In any situation Plessey can provide fully
line integrated radio telephone systems with
these benefits -
low installation costs, less maintenance,
greater reliability.
And now a rack mounted version with even
greater access-the front panel hinges down for
routine maintenance checks. Full subscriber and

exchange integration facilities are provided by
plug-in circuit cards which can easily be changed
to meet different requirements. 5 watt amplifier,
party line operation, subscriber check metering
and coin box operation can also be incorporated.
The 700R operates in the frequency bands up to
470 Mc/s, is fully transistorised and can be
powered by batteries, ac/dc converter, thermo-
electric or solar converters. Plessey offers a
comprehensive system planning, surveying and
installation service. For further information,
contact: AT&E (Bridgnorth) Limited, Bridgnorth,
Shropshire, England. Telex: 33373.

PLESSEY Electronics
PE(RT) 4A

WW -080 FOR FURTHER DETAILS.
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DECADE COUNTER

AND DIGITRON
DRIVE UNIT

A fundamentally stable divide
by ten decade counter, thorough-
ly reliable and capable of directly
driving a digitron type GR 10K.
Designed on a printed circuit
board measuring only 7iin. x 5in.
several units can be " plugged "
into a cabinet using standard
guide rails and edge connectors,
thus creating an efficient and
reliable digital counter at rea-
sonable cost.
Power requirements: Plus 150 v.
at 4.5 mA. Minus 70 v. at 150 mA.
Input requirements: Negative
pulse not less than 100 mV.
Max. freq. 40 Kcls.
Full details on request together
with details of new low price
D.C. output power supply units
for transistor applications (as
illlustrated above).

SOLARTRON
COMPONENT

RESOLVER VP.748
Truly an instrument with fan-
tastic capabilities, here, in one
unit, is the means to monitor
characteristics of loudspeakers,
transformers, synchros and associ-
ated components: gas analysis.
Frequency range 0.5 to 1,000 cis.
and voltage ranges from 50 mV.
to 150 v. Large thermo-couple
meters (6in.) provide Reference
and Quadrature outputs and
1.0 pkipk output for oscilloscopes
is provided on the front panel.
Power requirements 115 v. or
200-250 v. 50 cycles. Price E250.

SEFRAM RAPIDGRAPH
PEN RECORDER

Five Channel. Paper Speed. I

through 100 mm. sec. in ten
steps with 40 mm. chart channel.
Pen f c max. D.C. 60 c s. Pen
sensitivity 6mA at 2 v. for f.s.d.
Event markers. Mains operated
240 v. 50 cis. Size I9in. x I2in.
x I8in. Weight 47 lbs. First
class professional instrument in
brand new condition at well
under maker's list price. E270.

SANGAMO WESTON
D.C. VOLTMETER

TYPE AL5442
A precision instrument especially
designed for use in Standards
Laboratories for the calibration
of D.C. volts 0-400 at 1,000
ohms per volt. This unit has been
calibrated to B.S.89 P.R. limits and
has been designed to the highest
Ministry specification. Mirror
scaled, this unit cost the Ministry
well over L40. Price f17/110/-.

NOW READY-
OUR NEW PLUGS AND
SOCKETS CATALOGUE
Greatly enlarged 72 page second
edition-send for a copy now!

L111111-AlltamoulATII
53 Tottenham Court Road, London, W. I

Telephone LANgham 3653 (10 lines) Telex 27931

WW -081 FOR FURTHER DETAILS.
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TRANSFORMERS
MINISTRY OF AVIATION APPROVED INSPECTION.

TRANSFORMERS
STANDARD RANGE OR TO YOUR DESIGN
TOROIDAL - 'C' CORE - PULSE - MATRIX

CHASSIS- CABINETS & PRECISION METALWORK
ELECTRONIC ASSEMBLY

HOWELLS RADIO LTD.
MULBERRY STREET, MANCHESTER, 15

MOSS SIDE 2000-2434

WW -082 FOR FURTHER DETAILS.

COIL WINDING MACHINES
for coils up to 4 diameter to 6' long. 20-47 S.W.G.

Model "Q" standard.

The feed is fully automatic and the nut is in constant
contact with the lead -screw. The reversal of the carriage
is obtained by reversing the lead -screw rotation. Two
lead -screws are used to give the large range of feeds
and a lever on the carriage nut brings either into action.
This lever has a neutral position which enables the carriage
to be put at any position on the lead -screws. Ball bearing
feed wheels are employed. This machine may be fitted
for double coil and double end drive, also for
"Pyramid Winding."
Enquiries ore invited.

ETA TOOL CO. (LEICESTER) LTD.
29A, WELFORD ROAD, LEICESTER. Telephone 56386

WW -083 FOR FURTHER DETAILS.
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PYE
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1HE QUEEN'S AWARD

TO INDUSTitv

PYE

0

POCKET FONE

a

Pye Telecommunications Limited, winner of the Queen's
Award in 1966 for exports of radiotelephone equipment

to more than 100 countries, now place their world-wide
sales and service organisation behind the Pye Pocketfone-

the world's first u.h.f. pocket radiotelephone system.
Performance, reliability and impressive signal

penetration in built-up areas have been proved under
arduous service conditions by police and security

services in Britain and overseas.
The Pye Pocketfone has a myriad applications in

government, industry and commerce. Export orders
emphasise Britain's two-year lead in this new and

vital field of radio communication. Pye and Pye alone
are organised and able to meet demands for any

application-anywhere in the world.

PYE TELECOMMUNICATIONS LIMITED  CAMBRIDGE  ENGLAND  TELEPHONE CAMBRIDGE (OCA3) 61222  TELEX 81166
WW -084 FOR FURTHER DETAILS PS
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Record it ... and
hear the play -back

simultaneously
on the

Brenell Mk5 Type M

and be sure it sounds superb!
Loudspeaker tape monitoring, enabling you to check
and adjust your recording as it is being made, is only
one of the assets of this outstanding recorder. All the
features the discriminating recordist has come to ex-
pect from Brenell tape recorders are here-and many
others, too. Four speeds (frequency response 40-
20,000 c/s at 15 i.p.s.), mixing, superimposing, hinged
deck, pause control, safety erase lock, fiqv dia. spools,
etc. The price? 93 gns. For the stereo enthusiast
there is the STB2, £150.

Write for illustrated leaflet WWI I

The key to Brenell's leadership-
The Mark 5 Series 3 Deck
Used on all Brenell models mono and
stereo. Provision for 4 heads. Four tape
speeds.Wow and flutter content below
0.10 at 7+ i.p.s. Fast rewind and 8+"
dia. reel accommodation. (Version
available to take up to 10+" NAB
reels) Price £34.0.0.

BRENELL ENGINEERING CO. LTD.
231-5 LIVERPOOL ROAD, LONDON, N.1. NOR 8271 (5 lines)
G0511

WW -085 FOR FURTHER DETAILS.

PROTECT ELECTRONIC EQUIPMENT

AGAINST MALFUNCTION OR BURNOUT...

CENSORVOLT

AUTOMATIC VOLTAGE MONITOR

guards primary power lines to prevent equipment abuse In
 RADIO -TELEPHONES MARINE RADIOS  BROADCASTING TRANSMITTERS
TELEPHONE 8 TELEGRAPH EQUIPMENT AIRPORT RADIO INSTALLATIONS

Provides positive protection for all types of electronic equipment
against high or low line voltage. Continuously monitors the
primary line voltage and automatically disconnects the equip-
ment when the line voltage reaches the preset cut-off point.
Automati:ally reconnects the equipment when the line voltage
returns to a safe level. Warning light and buzzer alarms.

Voltage damage or malfunction of electronic equipment can be
costly . . . protect your electronic gear with Censorvolt.

Write Depl.WW.for complete information

 BROADCAST / COMMUNICATIONS DIVISIONmonger
Filliciucts COMPANY INC

95 Broad Street, New York, N.Y. 10004 CABLE: EXREGNIS

W W-086 FOR FURTHER DETAILS.

Two important new ILIFFE technical books

Transistors for Technical Colleges
L. Barnes M.Sc., Tech. A.M.I.E.E.
This book is the ideal student's guide to practical design
aspects of electrical engineering. An easy -flowing text
takes the reader swiftly through a whole range of devices
and circuits-including the Zencr diode and the thry-
sistor-and he is encouraged to design simple circuits
by a graphical approach. Separate reference and symbol
sections area also included.
25s. net, by post 26s. (limp covers), 192 pp. 87 illustrations.
42s. net, by post 43s. I d. (case bound).

Feedback Circuit Analysis
S. S. Hakim, Ph.D., B.Sc., A.M.I.E.E.
What are the real effects of feedback on the amplifier's
circuit performance? The author, an experienced
lecturer on feedback circuit analysis, examines the
classical theory, discusses its limitations-and advances
his own, more generalized explanation. He also refers
to the problem of stability in detail. Electronic graduates
and engineers everywhere will find this book both
fascinating and factual.
95s. net, by post 97s. 400 pp. 306 illustrations.

obtainable from leading booksellers

ILIFFE Books Ltd.
DORSET HOUSE STAMFORD STREET LONDON S.E.1.

WW -087 FOR FURTHER DETAILS.
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THERE IS A SIHUFZE ANSWER
TO EVERY SOUND PROBLEM

COMMUNICATIONS 414A PROFESSIONAL AMATEUR RADIO 444 PROFESSIONAL
RECORDING SM5A ENTERTAINER 585SA

Controlled magnetic hand Dynamic microphone for Designed for radio corn- Dynamic microphone
microphone providing a studio and location work. munications,providingop- with an effective filter to
clear, crisp, natural voice Cardioid directivity. Effec- timum performance from protect against wind and
response of high intelligi- tively rejects background single sideband transmit- "pop". Features fine re-
bility. Rugged and depen- noise and provides natural ters as well as AM and FM production of music and
dable, ideally suited for dialogue or vocal music units. Response cuts off voice. Ideal for use with
outdoor - indoor public pickup. Also suitable for sharply below 300 . cps high quality sound sys-
address and communica- scoring. Frequency res- and above 3,000 cps, en- tems and tape recorders.
tions. Frequency response ponse 50 to 15,000 cps. suring maximum speech Eliminates squeal caused
200 to 4,000 cps. High Perfectly balanced and intelligibility and audio by feedback and over -
impedance and high out- dependable under all op- punch to cut through comes poor acoustic con -
put. erating conditions. noise and interference. ditions, indoors or out-

doors.

S I-1 U a
Setting the world's standard in sound.

Shure Electronics Limited, 84 Blackfriars Road, London SE1. Tel : WATerloo 6361.
WW -088 FOR FURTHER DETAILS.
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MARCONI NSTRUMENTS

WIDE RANGE OF EQUIPMENT

FOR AUDIO + + IMPEDANCE

+ FREQUENCY SWEEP + + + +

+ + FREQUENCY AND TIME +

+ + UHF MEASUREMENTS + + +

FREQUENCY Et TIME
Counter/Frequency Meter TF 1417/2
Measures: Frequency up to 10 MHz,
Waveform Period up to 5 MHz,
Time Intervals down to 0.2 psec.
Price: £800

Frequency Converter TF 2400/1
Heterodyne unit extending the range of
10 MHz counter. 10 to 510 MHz tuning
range, 20 kHz to 10 MHz as amplifier.
Price: £365

IMPEDANCE
Universal Bridge TF 2700
Measures: Inductance: 0.1 41-1 to 110H
Capacitance: 0.5 pF to 1,100µF.
Resistance: 0.010 to 11 MO.
Price: £85

FREQUENCY SWEEP
20 MHz Sweep Generator TF 1099
Sweep Range: 100 kHz fixed to upper
limit variable up to 20 MHz. Compensated
probes for differential measurements.
Price: £325

MARCONI INSTRUMENTS LIMITED
WW -089 FOR FURTHER DETAILS.
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OFFER IMMEDIATE DELIVERY

AUDIO EQUIPMENT
TF 2160 Series Attenuators
0 to 111 dB, D. C. to 550 kHz.
Prices: TF 2160 £120, TF 2161 £100,
TF 2162 £55

Wide Range RC Oscillator TF 1370A
10 Hz to 10 MHz sinewave, 10 Hz to 100
kHz squarewave, Less than 1%
distortion, 31.6 V output up to 1 MHz.
Price: £275

MF Transmission Measuring Set TF 2333
Signal Source 30 Hz to 560 kHz,
Attenuator 70 dB in 1 dB steps,
Level Meter -70 dBm to +25 dBm.
Price: £335

Sensitive Valve Voltmeter TF 2600
1 mV f.s.d. to 300 V f.s.d., 50 Hz to
5 MHz.
Price: £121

Wave Analyser TF 2330
(Selective Voltmeter), 20 Hz to 50 kHz
tuning range, 6 Hz bandwidth, 65 db
rejection at 40 Hz off tune, 30 µV to
300 V voltage range.
Price: £550

RC Oscillator TF 1101
20 Hz to 200 kHz, Less than 0.5%
distortion, 0 to 20 V into 60052.
Price: £145

Distortion Factor Meter TF 2331
20 Hz to 20 kHz tuning range.
Reads harmonics up to 100 kHz.
Measures distortion down to 0.01%.
Price: £240

Tunable Rejection Filter TF 2334
Increases rejection ratio of TF 2330.
Can also be used for other purposes.
20 Hz to 20 kHz tuning range,
80 dB rejection ratio.
Price: £140

ST. ALBANS, HERTS. TEL: ST. ALBANS 59292. TELEX 23350
WW -090 FOR FURTHER DETAILS,

mi
MARCONI INSTRUMENTS
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TYPES L.F
AND L.FM

OSCILLATORS
* Wide frequency range I c s-100 Kc s.

* Sine or Square wave thermistor stabi-
lised output.

* Output continuously variable from 200
micro volts-I2 volts peak to peak.

* Fully transistorised circuits.
* Suitable for mains or battery operation.

L.F.
£49

Sal s E-sgireers in London area and all parts of the U.K.

FARNELL INSTRUMENTS LTD.

SANDBECKWAY,WETHERBY.YORKS.Te1.2691/2/3/4

WW -091 FOR FURTHER DETAILS.

Edirne Eddystone
SLOW MOTION DIALS

Catalogue No. 598 epicyclic dial
This full vision dial incorporates
an epicyclic, ball -bearing drive
mechanism of improved design

and giving a reduction ratio of
approximately 10 to 1. The move-
ment is smooth and free from
backlash. Dial escutcheon
measures 6" long by 44" wide,
finished ripple black. Four lines
are provided on the semi -circular
scale for individual calibrations,
the outer line being marked from
0 to 100 over 180'. Supplied
complete with black instrument
knob 24" diameter.

Catalogue No. 898 gear driven dial
A high grade assembly for preci-
sion instrument applications. Gear
driven, flywheel -loaded mech-
anism, with a reduction ratio of
110 to 1, giving smooth, positive
control.
Pointer travel is 7". A circular
vernier scale, marked 0 to 100, is
read in conjunction with the lowest
line on the main scale, which has
five lines for individual calibration.
Overall dimensions 91" by 51".
Diecast escutcheon finished
glossy black to match 24" diameter

instrument knob. Complete with
fixing screws and mounting
template.

Eddystone Radio Limited
Eddystone Works, Alvechurch Road, Birmingham 31
Telephone Priory 2231 Cables Eddystone Birmingham Telex 33708

WW ----092 FOR FURTHER DETAILS. LTD/ED

NEW
ORRTRONICS
8 TRACK DELUXE STEREO
AUTOMOBILE TAPE PLAYER

Enjoy your favourite music played continuously in superb
stereo hi -fidelity. Fully transistorized-no fade, no static.
Beautiful black and chrome case matches all interiors. Only 7"
wide and 21" high. Can be quickly and easily installed in any
car,truck, boat or airplane with a 12 volt system. Completely
automatic operation.
Simply insert a sealed plastic magazine tape cartridge and it
plays continuously until shut off. Long-playing tape cartridges
are tamper -proof, unbreakable and totally resistant to heat
and cold. Choose from a vast library of Orrtronic tape
cartridges featuring all types of music by your favorite artists.
Write for free catalog and price schedule

EXPORTING CORPORATION
485 Broadway  New York, N.Y. 10013  Cable: "Morhanex-

WW-093 FOR FURTHER DETAILS.
C.
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take your
pick!

from =i=e
semiconductor centers
Over 100 1R semiconductor devices are available
from your dealer, many with free instruction
manuals and project and experiment details.
Look for the floor -standing ' Semiconductor
Center', or the counter -top Minicentor
EXPERIMENTER SEMICONDUCTOR KITS
MOUNTING KITS AND HEAT SINKS OR
SILICON BRIDGE RECTIFIERS
UNIJUNCTION TRANSISTORS
SELENIUM PHOTO CELLS
INSTRUMENT RECTIFIERS
AUTOMOTIVE RECEIFIERS
SILICON SOLAR CELLS
SILICON RECTIFIERS
GERMANIUM DIODES
THYRISTORS (S.C.R.)
ZENER DIODES
TRANSISTORS
SELECNIUM STACKS

Write for the free illustrated catalogue and
price -list, also the name and address of your
nearest IR SEMICONDUCTOR CENTER.
INTERNATIONAL RECTIFIER

HURST GREEN  OXTED  SURREY TEL: OXTED 3215
Dealers - write for details of how you can start your own
IR SEMICONDUCTOR CENTER.

semiconductor centers
WW -094 FOR FURTHER DETAILS
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SOLID STATE
AUDIO & ULTRASONIC TEST SET
AWA's (for Amalgamated Wireless Australasia, Ltd)
model A211 is geared to meet any test requirements.
Completely portable, this Audio and Ultrasonic Test-
Set was designed to test broadcast, telephone and
marine sonar sounding equipment. It provides all the
facilities necessary to analyse and measure the
characteristics of audio and ultrasonic networks
in individual units, complete systems or separate
stages within a single unit. Measurements can be
made of the following characteristics:

 Output voltage versus input voltage as a

function of frequency.
 Total power output versus input signal

voltage as a function of frequency.
 Harmonic distortion and phase shift between

input and output as a function of frequency
and input/output level

 Noise output voltage
signal input.

Put AWA equipment to the test.

AWA MODEL
A211

For further information, contact your nearest AWA agent. Ask
him for details on the complete line of AWA Test Equipment.

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED

P.O. Box 2516, Sydney, N.S.W., Australia
LIVINGSTON LABORATORIES LTD. CANADIAN MARCONI COMPANY

BRITAIN CANADA

WW -095 FOR FURTHER DETAILS.
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E.

12 Volt with 15 W. Output
Designed specially to give pleasing results on music and speech

Common emitter, class B output stages, with maximum efficiency choke
coupling to 15 ohm speaker lines; temperature stabilised and direct coupled
pre -amplifier stages with liberal feedback.
All output and input terminations are fully floating, thus enabling layman
or skilled engineer to be equally confident in the simple matter of coupling
up for use.

FULL DETAILS OF THIS AND EQUIPMENT BY RETURN OF POST

E. K. ELECTRONICS (I.A.) LTD: Brotherton, Knottingley,

AUDIO AMPLIFIER

L J

WW -096 FOR FURTHER DETAILS.
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T[I [4 CONTROL
more versatile than photo -
electric systems

An exceptionally compact, versatile and flexible
ultrasonic transmitter and receiver, which can be
mounted in any position, available for mains or
internal/external battery power. Selective circuit
avoids possibility of random response to other ultra-
sonic sources. Wide range of applications in
production monitoring, counting, alarm and
control systems of all kinds, with the dual
advantage over photo -electric systems that
receiver response is unaffected by fog, grit, dust,
steam, etc., and that the equipment will " see "
even translucent objects. External equipment such
as counters, alarms, indicators can be operated
remotely by the receiver.

Size: Transmitter r x 2in. x Sin.Receiver 2

Price: Model BO/I (Battery operated) 19 gns.
Model MO/I (Mains operated) £26
(Set of TX and RX in each case)

Supply: Model BO/1 Ever Ready PP7.9V.
Model MO/1 240 V. 50 c/s A.C.

Consumption: Receiver 9 V. 2 mA. (15 mA. on full
operation) Transmitter 9 V. 4 mA.

vvvv-097

The versatility of the equip-
ment is extended by the
feature that two modes of
operation can be used, direct
or reflected.

C:33111MIO
Direct
Transmitter and Receiver
aligned to face each other.
Range up to 30 feet-inter-
nal relay contacts close
when transmitter ultra-
sonic beam is interrupted.

0D4
Reflected
Transmitter and Receiver
in close proximity and fac-
ing same general direction.
Range up to 12 feet-trans-
mitter relay contacts close
when beam is interrupted
and reflected to receiver.

NurEry new
Manufactured by
BEULAH ELECTRONICS LTD.
A Member of the D.T.V. Group of Companies
Dept. WW, 126 Hamilton Road, London S.E.27

from The DTV

GROUP

Tel.: Gipsy Hill 6166

FOR FURTHER DETAILS.

INDUCTANCE
BRIDGE

MODEL 66

NOMBREX TRANSISTORISED
INSTRUMENTATION

* Signal Generator 27
* Power Supply Unit 61
* C.R. Bridge 62 ...

* Audio Generator 63
* Inductance Bridge 66

E10.16.9

£6.14.6

E9. 6.9

... £17. 1.9

E18. 6.9

All prices include battery, post and packing. Prompt Delivery.

S.A.E. FOR TECHNICAL
LEAFLETS

TRADE & EXPORT
ENQUIRIES INVITED

NOMBREX LTD. ESTUAlff Hpari, UTZIRDPC oWn eN 31;17RACE, C. R. BRIDGE
MODEL 62

WW -098 FOR FURTHER DETAILS.
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Dip -coated Silvered Mica Capacitors to humidity classification
DEF-5312-H5 and BS.2132 Part 1:1963-55/125-21... at dipped prices, too!
By means of a revolutionary new
process, Dubilier have succeeded
in producing dip -coated Silvered
Mica Capacitors which, for the
first time, meet DEF and BS humid-
ity classification - and, moreover,
at relatively low cost!
The capacitors are space and
weight-saving-offer standard wire
spacing for printed circuit boards.
To dip into our store of knowledge
on the subject-ring ACOrn 8671.

Housing
Tough non-flammable thermosetting material.

Capacitance Range
At the preferred series values.

Type D10-15pF. to 1,000pF. at 350V d.c. peak.

Type D20-100pF. to 4,700pF. at 350V d.c. peak.

200pF. to 2,200pF. at 750V d.c. peak.

Capacitance Tolerance
±10%, ±5%, ±2%, ±1% and ±0.5% (or ±lpF.

whichever is greater).
Temperature Range
-55 C. h 125 C.

Insulation Resistance
<25,000MS) at 20 C.
Power Factor
At 100Kc/s to 1Mcfs.
<0.1% above 100pF.

WW -099 FOR FURTHER DETAILS.

<0.2% above 50pF. up to and including 100pF.
<0.3% above 5pF. up to and including 50pF.
Stability
0.05% or 0.1pF. whichever is the greater.
Temperature Co -efficient
-10 to 50 p.p.m.PC. 20 C. to +125°C.

DUBILIER CONDENSER COMPANY (1925) LIMITED

Ducon Works,Victoria Road,North Acton,
London W.3. Telephone : ACOrn 8671.

r -

15B 2232a°31
Leaders in capacitor development for
more than fifty years.
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The new teacher

English Electric Valves supply the vidicons
for most of the closed-circuit TV cameras
made in Britain, including those used in edu-
cation. Their popularity with TV camera
makers and users is because EEV vidicons
give unusually high resolution, high sensit-
ivity and short lag, besides being proved
reliable. In many applications lives of more
than 8,000 hours have been achieved. Such

reliability is essential if hundreds of school
children are not to gaze at a blank screen
halfway through the geometry lesson. EEV
vidicons are available with two different
values of heater current, 6.3V/600mA and
6.3V, 95mA, and with either separate mesh or
integral mesh construction. For further tech
nical information and the name and address
of your nearest stockist write to:

ENGLISH ELECTRIC VALVE COMPANY LIMITED
CHELMSFORD, ESSEX, ENGLAND. TELEPHONE: CHELMSFORD 53491 TELEX: 99103

WW -100 FOR FURTHER DETAILS.
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Developed especially for the sophisticated amateur who knows enough to
demand the finest. The DAVCO DR -30 is amateur -designed and professionally
engineered to provide exceptional performance under extreme environ-
mental conditions and combines advanced design with simplicity of opera-
tion. It provides all the latest state-of-the-art techniques in an ultra -compact
unit (just 4-h x 7.118-w x 6''d). Every DAVCO DR -30 is hand-crafted,
inspected on the line during production no less than 60 times and put
through rigorous final testing before serial number and warranty are

DAVCO

DR -30

$38950
PRICE IN

U. S. A.

Complete ham -band coverage 80-10 meters
and portion of 6 meters Standard -equipment
9.5-10.5 Mc band provides WWV and 31 meter
SWL band Three position selectivity for optimum
fidelity and ORM rejection Crystal -controlled
8F0; separate AM and Product detectors; AF
and RF gain controls Full AGC with selectable

the ULTIMATE in
sophisticated amateur equipment

Compact, high performance, all solid-state
receiver for amateur applications featuring

FIELD-EFFECT TRANSISTORS

awarded. The DR -30 utilizes Field -Effect Transistors in RF stages to assure
greater sensitivity, superior image rejection and unbelievable freedom from
cross -modulation or strong -signal overloading. You'll dig out the weak
ones with ease, even when the ham down the block is on with his KW.
Today's crowded bands demand DAVCO DR -30 performance. Ask the ham
who is using one now, check the many plus features included at no extra
cost and you'll discover why Davco is the leader in providing amateurs with
the most advanced in solid-state electronics.

decay time; S -Meter; illuminated dial Fly-
wheel tuning drive with high -ratio split gears;
direct calibration on all bands  Tunable rejec-
tion notch filter; extremely effective noise
limiter Transmitter type VFO; crystal con-
trolled first oscillator; built in crystal calibrator

Low power consumption, permitting 12V

battery operation when desired; AC supply
available Full transistorization, diode selec-
tivity switching, plug-in module construction,
highest quality components Rugged, stable
extruded aluminum chassis for extreme sta-
bility; textured grey metal cabinet; FULLY

GUARANTEED.

DAVCO ELECTRONICS Iillustrated brochure, write:nc. P.O. Box 2677, 2024 S. Monroe St.  Tallahassee, Fla. 32304
For further information and

WW -101 FOR FURTHER DETAILS.

VITALITY

5 mrr. Tubular
with flying

leads,
5mm. Diameter Tubular
Lamp with Flying Leads

Highly dependable, this little lamp is extensively
used wired direct to printed circuits or potted
as an integral part of the equipment. In ratings
from 0.75v. 0.17w. to 28v. 1.12w., it is designed
for an average burning life of 1,000 hours.

for catalogue of standard ratings to:-

VITALITY BULBS LTD
MINIATURE AND SUB -MINIATURE LAMP SPECIALISTS

'iS WAY, BURY ST. E 0 N SUFFOLK. TEL: 2071. STO. 0284/2071
WW -102 FOR FURTHER DETAILS.

ROYAL -D PLUGS
D Subminiature series with crimp snap
in contacts and "Little Caesar" Rear -
Release System. 9 to 50 contacts with
mixed coaxial layouts.

Cannon Electric
(Great Britain) Ltd.,
Lister Road,
Basingstoke, Hants.
Tel: Basingstoke 3171

)C Apiru OG 9

Registered Trademark

CANNON
WW -103 FOR FURTHER DETAILS.
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ONE OF A SERIES FEATURING VETERAN CARS --presented by the makers
of todays most advanced mobile communications system

.............. '..it:ViSNONSMSNOWSK.: ....

1897 Benz Single cylinder .31. H.P. with Dog Cart body. Owned by Crndr. Sir Hugh Dawson, Bt., CBE., RN,

CALLING ALL CARS WITH BCC 81
The BCC 81 is the perfect modern VHF transmitter -receiver for patrol cars, ambulan-
ces, taxis and the like. Extensive use is made of space -saving transistors-the whole
unit fits neatly under the dashboard of almost any vehicle.
ECONOMICAL The BCC 81 has an extremely low current consumption, equal to just
one instrument panel lamp on 'receive'.
RELIABLE The 81 set is backed by the full resources and the long-standing reputation
of the British Communications Corporation.
TOP OF ITS CLASS An advanced design with single and six channel versions
available with a 6 -watt A.M. output make the BCC 81 unbeatable in its class.

R' BRITISH COMMUNICATIONS CORPORATION LTD.

EXHIBITION GROUNDS, WEMBLEY, MIDDLESEX.
Telephone: WEMbley 1212. Telegrams: BEECEECEE WEMBLEY.

WW -104 FOR FURTHER DETAILS.
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RADIO
VALVE DATA
An invaluable reference book for everyone concerned with radio, television,
telecommunications and electronic circuits. Now in its eighth edition it is
completely revised and gives in tabular form the characteristics of approxi-
mately 7,000 types of British valves, transistors, semiconductors and
rectifiers for radio, television, telecommunications and electronics circuits.
Together with particulars of 300 cathode ray tubes for television applica-
tions.
To facilitate easy reference valves and semiconductors are now divided
into two separate sections and transistors have been regrouped under four
main headings. And, for the first time, drawings of valve base and tran-
sistor connections are given.
Have the facts on radio valves at your fingertips with RADIO DATA.
No technical reference library is complete without one!

11" x 81" 230 pp. approx. 9s 6d net lOs 3d by post

RADIO VALVE DATA
CHARACTERISTICS OF SEVEN THOUSAND
VALVES  TRANSISTORS SEMICONDUCTOR
DIODES  RECTIFIERS . CATHODE RAY TUBES

4

I
eighth
edition

over
335.000
copies
sold

nine
and
sixpence
net

ILIFFE
BOOKS LTD
DORSET HOUSE
STAMFORD STREET, S.E. 1
Obtainable from leading
booksellers

WW -10S FOR FURTHER DETAILS.

VITALITY
Miniature and Sub -Miniature
Indicator Bulbs in sizes from 4.5mm

Catalogue from

VITALITY BULBS LTD
MINIATURE LAMP SPECIALISTS

bEETON'S WAY, BURY ST. EDMUNDS, SUFFOLK. TEL: 2071 STD 0284/2071

WW -106 FOR FURTHER DETAILS.

C

910ths
11111 size

A.C. SOLENOID TYPE SCM.

Continuous 3 oz. at in.

Instantaneous to 2 lb.

Larger sizes available

Also-Transformers to
8 kVA 3 Phase

R. A. WEBBER LTD.
KNAPPS LANE, CLAY HILL, BRISTOL 5. PHONE 65-7228/9

WW -107 FOR FURTHER DETAILS.

MICRO -D PLUGS
Versatile, highly reliable microminiature connectors
designed for space and weight saving applications.

Cannon Electric
(Great Britain) Ltd.,

CANNON
Basingstoke,

Road,
Basingstoke, Hants.

o PLUGSTel: Basingstoke 3171
Registered Trademark

CANNON
WW -108 FOR FURTHER DETAILS.
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1

9 GOOD REASONS
for choosing the
SERVISCOPE* type

S51a
 Compact as a portable typewriter,

only 8"x 7" x 15" overall.
 Weighs only 16 lbs; not just portable,

but positively easy to carry.
 5" (12 cm.) flat -faced PDA tube.
 Bandwidth 3 Mc/s ( -3dB approx.).

Sensitivity 100 mV/cm.
 5% Time and Voltage calibration.
 Auto sync. and trigger level control.
 Proven performance, 10,000 S 51's in use

throughout the world.
 Nation-wide maintenance and user

advisory service available.

 costs only £55 (U.K. price).
Ask for a descriptive leaflet, and a copy of the
Telequipment short form catalogue, which describes
briefly the entire range of Telequipment Serviscopes*
and portable laboratory 'scopes.
*Serviscope is a registered trade mark

MallTELEQUIPMENT]
Telequipment Ltd Southgate London N14  Tel: FOX Lane 1166

WW -109 FOR FUR riik,R OE' AILS.
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zEdooDue
Ucemco7)

for audio, radio and hyhrid
television applications
Mullard now offer a comprehensive range of Silicon
Planar Transistors for all new design requirements. These
devices are outstanding in performance and
are available at competitive prices.

Complete information is available to
Design Engineers from:-
Mullard Limited Entertainment Markets Division
Mullard House  Torrington Place London  W.C.1
Tel: LANgham 6633  Telex 22281

BC107
Low -frequency high -gain
driver.

BC108
Low -frequency high -gain
amplifier.

BC109
Low -noise high -gain
A.F. amplifier.

BF115
V.H.F. mixer and oscillator
for television.

BF167
'Integrated Screen'
transistor for television
I.F. amplifiers (A.G.C.)

BF173
'Integrated Screen'
transistor for uncontrolled
television I.F. amplifier
stages.

BF180
Low -noise R.F. amplifier for
U.H.F. and integrated tuners.

BF181
High -gain mixer and
mixer/osc. for U.H.F. and
integrated tuners.

BF184
High -gain I.F. amplifier for
A.M., F.M. and television
sound.

BF185
R.F. and I.F. amplifier for
portable radios.

IVIU1 lard
WW-I10 FOR FURTHER DETAILS.

gags
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tune ...set level . .. select AM or FM

for instant direct reading of Modulation Depth or Deviatio

a Carrier Frequency
2.25-600 Mc/s.

 AM 0-100;',
peak or trough.

 FM 0-100 KcOs
in 4 ranges,
+ve or -ve peak.

Throughout its extensive
measuring range, the
Airmec Modulation Meter
Type 210A has the sensitivity
to handle low signal input
levels. It will accurately
measure AM inputs
trom 7mV to 700mV,
and FM inputs from 7mV
to 10V.

Monitor outputs of both
LF and IF are available at
front panel terminals.
The IF output is at 750
k/cs, and allows the
modulation envelope of
the input signal to
be observed on an
oscilloscope.

Limiting action is so
effective that spurious
frequency modulations
on AM signals can be
measured. Changes of
mean carrier level when
amplitude modulation is
applied can also be
measured to an accuracy
of better than ±

Airmec Modulation Meter Type 210A

Ai rm e c for peak performance
CONSISTENTLY

LABORATORY INSTRUMENTS DIVISION-
High Speed Counters, Signal Generators, Oscilloscopes, Wave Analysers,
Phase. Meters, Ohmmeters, Valve Voltmeters etc.

AIRMEC LIMITED, HIGH WYCOMBE, BUCKS, ENGLAND
TELEPHONE: HIGH WYCOMBE 21201 (10 lines)

AP281

FOR FURTHER DETAILS.
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new

16in.
TV TUBE

The new MAZDA CME1601[A40-11W
has been specifically designed to meet
the demand for a high-performance

16" tube for the 'second set'. Its weight
of 8 lbs., only half that of the 19" tube,

and a length of less than 11, help to
make the 'second set' compact and truly
transportable. The big picture area of
125 sq. ins. is more than two-thirds that

of the 19" tube. Light transmission is

-first choice for the big -screen ' second set'

65% and the high quality electron gun
ensures excellent definition.
E.H.T. voltage rating is 12 to 17 kV.

Built throughout to MAZDA's
world-renowned quality standards,
Type CME1601 is the only 16" tube
made in this country.
For full technical information write to:

Thorn -AEI
Radio Valves & Tubes Ltd

7 Soho Square, London W.1
Telephone: GERrard 5233

TA 3328 WW -112 FOR FURTHER DETAILS.
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Have a good look at your Associated Aerials array
before it's installed
(There's one up there, somewhere,
but nobody's seen it for years.)

Associated Aerials make aerial
arrays and associated equipment
for every kind of transmission
and situation from compact RT
aerials (for taxis and fire -
brigades, for instance) to huge
broadcasting networks. Omni-
directional and directional aerials
for remote territories ; marine and
ground -to -air; TV and com-
munications; VHF, UHF.
Aerials that you can rely on.
Aerials for places that are so
high, cold, wet or plain miserable
that you don't want to see them
again for a long, long time.
Get details about Associated
Aerials - the most easily for-
gotten aerials in the world.

WW -113 FOR FURTHER DETAILS.

For example, this is what the
aerial up there on the mountain
looked like when it was put up in
1961. It is a yagi aerial cut to a
frequency of 165 Mc/s with
excellent electrical characteris-
tics, rugged mechanical con-
struction to stand up to high
winds and heavy ice loading,
internal heating so that even
severe icing cannot affect its
performance.
Today, it looks the same; it
works the same; it's just colder.

ASSOCIATED AERIALS LTD
Knight Road, Strood, Kent, England.
Telephone: Medway 78255
Telex: 96146
A COUBRO & SCRUTTON COMPANY
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Marconi is
advanced
space
communication

NOVEMBER, 1966

.4.

%tt/

THE QUEEN'S
AWARD TO

INDUSTRY 1965

Britain's first overseas civil satellite communica-
tion ground station is being built by Marconi on
Ascension Island for Cable and Wireless Limited.
Marconi has also supplied Britain's first three
military space communication stations.

Marconi space capability is based on long
experience in all the elements required by com-
munication systems via synchronous and random
orbit satellites-computers for traffic handling and
aerial direction, highly accurate aerial and servo
control systems, ultra high frequency transmitters
and extremely sensitive receivers. Marconi has a
lifelong experience in planning, designing, manu-
facturing, installing and commissioning complete
operational systems anywhere in the world.

Marconi Myriad
computer-a vital
part of many Marconi
space communication
systems.

., ,,,,,,

Marconi space communications systems
AN 'ENGLISH ELECTRIC' COMPANY

The Marconi Company Limited, Space Communication Division, Chelmsford, Essex, England
WW -114 FOR FURTHER DETAILS.

01D/P51
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ç.

design, supply and

install all types of

radio masts, towers

and aerial systems in

any part of the world

:501114K-0,1 //-

The Coubro & Scrutton Group of Companies
Telescopic Masts: A. N. CLARK (ENGINEERS) LTD NINIEw'
VHF & UHF Aerials: ASSOCIATED AERIALS LTD TELEX: 25850
Business R/T Masts & Aerials: RT MASTS LTD TEL: STD 01-252-4477
Towers, Masts & Aerial Systems: COUBRO & SCRUTTON LTD 11°430 BARKING ROAD, LONDON, E.13

WW -115 FOR FURL Et...it DETAILS. C.S.1
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KEYSWITCH RELAYS

why say Keyswitch?
It's a difference of quality, often not
visible until you look at performance data.
Keyswitch miniature and sub -miniature
relays are exhaustively tested .... each
one individually. All conform precisely
to a very fine specification. Their relia-
bility is 'proven . They have all the bene-
fits of Keyswitch delivery-and that's
quick, every time.

TYPE MK2 Illustrated approx. actual size. inexpensive double -pole double -throw midget power relay. 99.9% pure silver
contacts switch to 7.5A or 250V d.c./500V a.c. Operation and release 15-30 milliseconds. Universal coil range to 250V
a.c./d.c. This relay can cost as little as 11/0.

TYPE MK3P Illustrated approx. actual size. 3 -pole plug-in version with clear cover, and complete with aocket. Contacts
de -rated. This relay can cost as little as 17/8.

always to price >I always to specification >I always on time
KEYSWITCH RELAYS LIMITED  CRICKLEWOOD LANE  LONDON  NW2  TELEPHONE: GLADSTONE 1152  TELEX: 262754

vv. FOR FURTHER DETAILS.
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Sizes for 0325" (8.2 mm) Gable and 0.2.5" dia. (6.3 m rr)

silver-plated brass body,
inner screen
and centre contact

PT F E insulont

takes double coaxial cable

NEW DOUBLE
COAXIAL CONNECTOR

loop -free screening, lower shunt
capacitance, effective noise
cancelling. Free Plug, free socket,
panel and bulkhead sockets
available. Will mate with series
L1637, pattern 15 B.N.C. connectors.

/wi-Istonds cable tension
of above 25lb

bayonet locking,
s.irnple connection

silver-plated bexyllii.im-copper
centre contact and
inner screen

BELLING -LEE components
Write for leaflets P674 & P675 or telephone Miss Woolgar at Enfield 5393 Ext. 27
Belling & Lee Ltd. Great Cambridge Road Enfield Middlesex Telephone: Enfield 5393 Telex: 263265

WW -117 FOR FORA-1.1ra DElAILS.
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Well worth
tracking down
If you're casting around for new ideas in
sockets and connectors get on the scent
of McMurdo's new REDETTE range. These
miniature versions of the well-known Red
range are available now in 26 way size -
R.E. 26P Plug, R.E. 26S Socket. Max. current
rating 3 amps. per contact, max. working
voltage 700 v. D.C., other sizes in production
soon - 16, 38 and 52 ways.

If your ideas are still at the design stage
whistle us up to help you solve your prob-
lems. If you are a holder of the Electronic
Engineering Index see Lj 400 for connectors,
Lj 470 for valve holders.

The McMurdo range includes: CONNEC-
TORS - rack and panel, line and jumper,
printed circuit and audio range. VALVE
HOLDERS - plug-in relay sockets, decal
10 -pin valve holders. Crystal sockets.
VOLTAGE SELECTORS.

Further details from:-

C
ELECTRONIC COMPONENTS

URDO
THE McMURDO INSTRUMENT COMPANY LIMITED,
RODNEY ROAD PORTSMOUTH TEL : 35361 TELEX : 86112

LUGTON & CO. LTD.. 209,210 TOTTENHAM COURT ROAD, LONDON, W.I.
SASCO, P.O. BOX NO. 20, GATWICK ROAD, CRAWLEY, SUSSEX.

KENYA Rip° Ltd., Victoria Garden, P.O. Box 195. NAIROBI.
MAURITIUS J. Mee Conine & Co. Ltd., P.O. Box 6, PORT LOUIS.
NEW ZEALAND 1), J. Reid (N.Z.) Ltd., C.P.O. Box 2630, AUCKLAND, C.I.

WW-I IS FOR FURTHER DETAILS.
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there's nothing pocket-size about
the performance of GEC's VHF

pocket radiotelephones...

GEC fm Courier
A fully transistorised 3 -channel transceiver designed to be
inconspicuous in use, and allow full freedom of movement. It
gives full operation fitted beneath clothing - microphone and
earpiece -speaker units clip behind the lapels. Silicon transistors
make the Courier extremely reliable, and suitable for a wide
climatic range. Standard rechargeable battery gives 8 -hour
shift endurance.
An intrinsic -safety version is also available - the first pocket set
to be granted an Intrinsic Safety Certificate for use in hazardous
atmospheres.

The equipment meets G.P.O. Specification W.6346.

Service: F3 Telephony. Single or two -frequency simplex.
Frequency range (one, two or three channels) : 71 .5 Mc/s
to 100 Mc/s, or 156 Mc/s to 174 Mc/s (25 kc/s spacing).
(Other ranges to special order.)
Ambient conditions: Temperature -20°C to +50°C.
Altitude up to 20,000 ft. a.m.s.l. Relative humidity 0 to 90%.
Dimensions of Transmitter/Receiver : 6*" x 48" x
Weight: With battery 23 oz. Less battery 16 oz.
Power Output: Nominally 500 mW or 400 mW.
Modulation Capability: ' 5 kc/s deviation (maximum).
Sensitivity: 15 dB signal/noise ratio for 1.5i1V e.m.f.
Selectivity: Pass Band _'-7.5 kc/s at 6dB. Stop Band
_' 23.5 kc/s at 65 dB min.

W W -1I9 FOR

GEC am Courier
A fully transistorised 3 -channel transceiver for pocket or
hand-held operation.
Service: A3 Telephony. Single or two frequency simplex.
Frequency Range: 68-174 Mc/s Band.
Number of Channels: Maximum of 3 spaced within
*250 kc/s of mean carrier frequency. (25 or 50 kc/s spacing.)
Dimensions: 67k" x 3*" x 11 (771,-;" over controls).
(Including standard battery.)
Weight: 24 oz. (including standard battery).
R. F. Output Power: Adjustable 200 mW to 400 mW.
Modulation Capability: 100% (250 mW carrier). 90%
(400 mW carrier)
Sensitivity: 2vV (e.m.f.) input modulated 30% at 1 kc/s for
13 dB signal to noise ratio and 150 mW output.
Selectivity: Pass band +7.5 kc/s at 6 dB. Stop band:

23.5 kc/s at 75 dB min. (2 signal method).
A.G.C. Characteristic: Rise in output less than 4 dB for
signal change 2 V to 20 mV.
For full details of both Couriers, please contact us.

ELECTRONICS
G.E.C. (ELECTRONICS) LIMITED
Communications Group

Spon Street, Coventry. Telephone: Coventry 22027
A subsidiary of The General Electric Company Limited of England

FURTHER DETAILS.
1A44;,
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ASTRALU1 VS`1311

Everywhere Astralux Voltage Stabilising Transformers outperform and outdate conventional C.V.T. systems

HERE'S WHY ASTRALUX V.S.T. IS REPLACING C.V.T. IN INDUSTRY AFTER INDUSTRY:

Better Performance.That means im-
proved Output Voltage Stability-
output voltage maintained within +
0.5% for input voltage changes of +
10% - 20%. Even when the voltage
fluctuation is as great as + 10% to -
30% the V.S.T. will maintain the out-
put voltage to within ± 1%.  Latest
Materials. High temperature (Class F)
materials give optimum reliability and
increased safety margins on operating
temperatures.  Low external field.
The latest techniques in magnetic core
design give improved performance,
coupled with high efficiency, while
still offering low external fields.
 Stable Voltage-Stable Prices.

ASTRALUX prices remain stable over
long periods, so costing a job ahead is
facilitated with this advanced system.
Over10,000models!TheASTRALUX
V.S.T. Standard Range consists of ten
basic models with over a thousand
variations on each. No other manufac-
turer offers such a choice, or can offer
such economical prices.  Low Cost
Specials. You can orderV.S.T. 'specials'
at little more than the cost of standard
units. Our design department will be
happy to prepare prototypes to your
specification, for incorporation into
equipment under development.
Free illustrated booklet giving full de-
tails of ASTRALUX V.S.T. from

ASTRALUX dynamics lima'' T " .rnRmFR nivisioN  BRIGHTLINGSEA  COLCHESTER  ESSEX
WW -120 FOR FURTHER DETAILS.

TEL: BRIGHTLINCSEA 411
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Vortexion
quality equipment

The 120;200 watt amplifier can deliver its full power at any fre-
quency in the range of 30 to 20,000 c.p.s. for which the response
is accurate within I db with less than 0.2" distortion at 1,000 c.p.s.
Noise level -90 db. It can be used to drive mechanical devices,
i.e., synchronous capstan or projector motors, etc., for which the
power is over 140 watts on continuous sine wave. A floating series
parallel output is provided for 100-120 v. or 200-250 v., and
additional matching transformers for other impedances are available.
The input is for I mW. 600 ohms.

30/50 WATT AMPLIFIER
The Vortexion 30/50 watt Amplifier can deliver 50 watts of speech
and music or over 30
watts of continuous sine
wave and the main

amplifier has a re-
sponse of 30 to 20,000
c.p.s. within I db. at

0.1",, distortion and

outputs for 4, 7.5,
15 ohm and 100 volt
line. Models are avail-
able with two, three or
four mixed inputs which
may be low impedance balanced line microphones, P.U. or Guitar
inputs. Price L70 with 4 mixed inputs.

The 12 -way electronic mixer has facilities for mixing
12 balanced line microphones. Each of the 12 lines
has its own potted mumetal shielded microphone
transformer and input valve, each control is

hermetically sealed. Muting switches are normally
fitted on each channel and the unit is fed from its
own mumetal shielded mains transformer and
metal rectifier.
Also 3 -way mixers and Peak Programme Meters.

Price L60.

4 -way Mixers from L40,8:6.

2 5 -way stereo mixers with outputs for echo
chambers, etc., available.

120/200 WATT AMPLIFIER

ELECTRONIC MIXER AMPLIFIER

This high fidelity 10 IS watt Ultra Linear Amplifier
has a built-in mixer and 3axandall tone controls.
The standard model has 4 inputs, two for balanced
30 ohm microphones, one for pick-up C.C.I.R.
compensated and one for tape or radio input.
Alternative or additional inputs are available to
special order. A feed direct out from the mixer is
standard and output impedance of 4-8-16 ohms or
100 volt line are to choice. All inputs and outputs
are at the rear and it has been designed for cool
continuous operation either on 19 7in. rack panel
form or in standard ventilated steel case.

Size 18 9.1,in. deep.

Price of standard model £49.

12 -WAY ELECTRONIC MIXER

Price of standard model £98.

Full details and prices of the above on request

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19
Telephone: LiBerty 2814 and 6242-3 Telegrams: Vortexion London S.W.I9"

WW -121 FOR FURTHER DETAILS.
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It'sNEW!
MODEL

633
Guaranteed

for 3 years

41/01WAtilih"VIP

An instrument
forthe connoisseur...

Designed
to astrict specification

Built to endure

Three operational
speeds :

31 and 71 i.p.s.

633H-11,
72 and 15 i.p.s.

* Monitoring
of recorded

programme.

*Comparison
by "A-B" switching.

* Switched
bias control.

* Level meter
reads on both record and

playback.

* Mixing facilities
with separate

gain controls.

* Modular
construction

to provide maximum

serviceaccessibility.

* Separate
record and replay heads.

* Separate
record and replay amplifiers.

* Fully compensated
input socket for

magnetic
pick-up.

* Spot erase.

* 3 watts undistorted
output.

Model 633
120 gns.

Model 633H
125 gns.

germgraph
the incomparable

tape recorder

HIV --/2/ FOR FURTHER DETAILS.

WIRELESS WORLD

The 633 is the latest addition
to the Ferrograph

range
and is intended

for the serious home recor-

dist as
well as the professional

user. Each

instrument
is supplied

with an abstract
of actual

performance
in the form of a test certificate.

Spareparts-as
with all Ferrograph

instruments-

are guaranteed
available

for at least 10 years.

r

L

Interested?
Then complete

and post
this coupon

to

THE FERROGRAPH
CO. LIMITED

84 Blackfriars
Road, London,

S.E.1.

Ei Please
send me

the FREE
illustrated

Ferrograph
leaflets.

[1] Please
send methe comprehensive

64 -page

model 633 Ferrograph
Manual,

for which

I enclose
El -refundable

when I purchase

my Ferrograph.
(Tick items

required in
box at left)

NAME

ADDRESS

W W7

NOMEA4B
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A Successor to the famous "Trough -Line II"

0

F.M. "TROUGH -LINE III" price £31 .14.6
" To sum up, the Leak Trough -Line 11
belongs to the very limited class of
aristocrats in the tuner world."

HI -Fl NEWS

A Major Loudspeaker Invention:
THE "SANDWICH" price £39. 18.0

" . . . This design must be regarded as
break -through of fundamental and far-
reaching importance."

AUDIO AND RECORD REVIEW

%too

RIPLE

iIRST
FOR

LEAK

Another Milestone in Audio Engineering .

STEREO 30 TRANSISTORISED AMPLIFIER
price £49 . 10 . 0

" People sometimes ask why there is any00000 necessity to change to transistors, the
elimination of the output transformer is,
in our view, sufficient reason now that

Solutions of the problem of linearity in the response of the rest of the
transistor circuit have been found. As additional bonuses we get
smaller size, cooler running and the prospect of longer life."
" Last Autumn, during his presidential address to the British Sound
Recording Association, H. J. Leak demonstrated a prototype high -
quality transistor amplifier which gave results indistinguishable from
those of his valve amplifiers."

WIRELESS WORLD EDITORIAL MAY, 1963

If you are interested in Hi-Fi equipment combining faultless presentation with audio engineering to impeccable
standards, offering studio quality reproduction at reasonable cost . . .

WRITE NOW FOR FULLY ILLUSTRATED AND DETAILED LITERATURE

LEAK . the first name in High Fidelity since 1934
H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, LONDON, W.3

Telephone: SHEpherds Bush 1173 (PBX). Telegrams: Sinusoidal, London, W.3

WW -124 FOR FURTHER DETAILS.
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AND NOW -STEREO RADIO
By adding the Armstrong Stereo Radio Decoder to any of the current range of Armstrong Stereo
Tuner -Amplifiers and Tuners you can receive the BBC's new series of stereo broadcasts. The
quality is superb, the stereo is excellent, it's what we have all been waiting for.

Whether you already have one of our models or are about to buy one, the addition of the Decoder
is simplicity itself. All stereo models were designed with this in mind. Simply plug it in, plug in the
stereo beacon indicator and fix the decoder to the tuner in the space provided-the fixing holes
are already there.

M5 STEREO RADIO DECODER £14.10.0

MAKES YOUR STEREO SYSTEM COMPLETE
Stereo now or stereo later, that's your choice with Armstrong Tuners. If you want only the VHF
band then you need the 224 FM Tuner, but if you also want good quality medium waveband reception
your choice would be the 223 AM -FM Tuner. In FM performance these tuners are identical. High
sensitivity, wide bandwidth and an accurate centre -zero meter for spot-on tuning provide you
with the best possible results from the BBC's FM broadcasts, whether stereo or mono.

To complete your system choose between the Armstrong 222 and 221. Both of these high fidelity
amplifiers provide 10 watts per channel, more than enough for domestic use. 222 is designed for
ceramic pickups, and the 221, as well as having certain other extra facilities, is also suitable for
higher quality magnetic pickups.

224 FM TUNER £25 2 3 A self -powered decoder (M12, £15/7/6) suitable for older
223
222

AM -FM TUNER (illustrated right)
STEREO AMPLIFIER

£31
£28

9

15

0
0

Armstrong models fitted with multiplex connections will be
available shortly.

221 STEREO AMPLIFIER (illustrated left) £35 10 0 For full details and technical specifications of all model%
OPTIONAL CASE. Teak and vinyl hide £3 10 0 post coupon or write, mentioning 11 WW66.
(As illustrated. All models).

Armstrong Audio Limited, Warlters Road, London, N7

WW47.,12S FOR FURTHER DETAILS.

telephone North 3213

name

address

11 WW66
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SINCLAIR STEREO 25
A stereo pre -amplifier control unit designed to ensure

high fidelity at its best
A COMPLETE HI - FIDELITY

STEREO ASSEMBLY INCLUDING

POWER UNIT FOR ONLY £22.18.0

A very high standard of reproduction can
be obtained using Sinclair items in con-
junction with first-class ancillary equipment.
All that is needed is one Stereo 25 pre -amp.
control unit (0/I9/6), two Z.12s (£8/19/-)
and one PZ.3 Mains Power Supply Unit
(E3/I9/6) to possess the finest possible hi-fi
stereo installation. As a very desirable
optional extra, you could include the Micro
FM (f5/I9/6). The overall saving in cash will
prove considerable and as a result you will
have an installation second to none irrespec-
tive of price.

ORDER FORM AND OTHER
SINCLAIR'S DESIGNS WILL BE

FOUND on the NEXT TWO PAGES

he Sinclair Stereo 25 pre -amp control unit
has been designed specially to obtain the very
finest results used in conjunction with two
Sinclair Z.12s as described on the following
pages. It can also be used for feeding into
any other high quality stereo power ampli-
fier. The best quality components, in-
dividually tested before acceptance, are used
in its construction, ganged controls are
carefully checked for matching, whilst the
overall appearance of this very compact
de -luxe pre -amp and control unit reflects the
professional elegance which characterises all
Sinclair designs. The front escutcheon panel
is in solid brushed and polished aluminium

MAY BE USED WITH ANY HIGH

 TECHNICAL SPECIFICATION
Performance figures obtained with the outputs of
the Stereo 25 fed to two Z.12s and the entire assembly
powered by a PZ.3.
 SENSITIVITY for 10 watts into 1.5 ohms

load per channel.
Mic.-2 mV into 50K ohms.
Pick -up -3 mV into 50K ohms.
Radio -20 mV into 4.7K ohms.

 FREQUENCY RESPONSE (Mic. and Radio)
from 25 c/s. to 30 kcis. + I dB extending to
100 kc/s.+ 3dB.

 EQUALISATION-Correct to within ± I dB
on RIAA curve from 50 c/s to 20 kc/s.

FULL SERVICE FACILITIES AVAILABLE TO ALL

with beautifully styled solid aluminium
knobs. Mounting the unit is simple, and the
generous output of the PZ.3 is more than
enough to power the Stereo 25 together with
two Z.I2s to provide stereo reproduction.
Hi-fi enthusiasts seeking the ultimate in
equipment for domestic listening will find
all they want from this combination of
Sinclair units, and with a Micro FM to pro-
vide the tuner, their installation will com-
pare favourably with anything costing up to
four times as much. The Sinclair Stereo 25
is easily fitted and it will grace any type
of hi-fi furniture.

QUALITY POWER AMPLIFIER

 TONE CONTROLS
Treble ± 12dB to - 10dB at 10 Ws.
Bass + 15dB to - 12dB at 100 c/s.

 SIZE-61in. x 2iin. x 21in. overall, plus knobs

 FINISH-Front panel in brushed and polished
solid aluminium with solid aluminium knobs.
Black figuring on front panel.

BUILT, TESTED
AND

GUARANTEED £9.19.6
SINCLAIR CUSTOMERS

SINCLAIR RADIONICS LTD., 22, NEWMARKET ROAD, CAMBRIDGE
Telephone 52996

WW -126 FOR FURTHER DETAILS.



82 WIRELESS WORLD NOVEMBER, 1966

Comment
from around the world
AUSTRALIA
" Congratulations on your F.M. set.
You certainly are the leaders in miniature
electronics."

P.K., Vaucluse, N.S.W.

"The Micro -6 is tremendous and all 7

local stations here in Melbourne are easy
to tune. I wish to congratulate you on
your excellent design."

L.M.C., Bentleigh, Victoria.
"I've found your Micro -6 excellent.
The volume is more than adequate, with
fantastic tone."

S.M., Box Hill, Victoria.
JAMAICA
" The reception and sound is superb
(Micro -6), and I found the instructions
very clear."

R.R., Kingstown.

NEW ZEALAND
" I have received your Z.I2 amplifier. I

am extremely pleased with its perform-
ance, and it is well worth the cost.
Thank you for your prompt delivery."

B.R.L., Howick, Auckland.
SWAZILAND
" May I congratulate you on the Micro
F.M The performance of this tiny radio
has amazed friends who just cannot
believe it works until demonstrated.
I am roughly thirty miles from the
station in mountainous terrain, and
without any extra aerial a good signal is
produced."

D.J.B., Mhlambanyat

SOUTH AFRICA
" Much to my delight, the tuner (Micro
FM) performs splendidly, fully justifying
the modest outlay called for. The tuner
picks up all the F.M. programmes. I

am now anxious to purchase two Z.12
amplifiers."

P.E.R., Florida, Transvaal.

UGANDA
" I am extremely pleased for having
invested in this remarkable little box of
power and it certainly lives up to its
specification."

J.T.R., Karnpula.

U.K.
" I am extremely pleased with the Z.12
amp. (connected to the tape head). The
firm of Sinclair will always rate highly in
my esteem...

B.C., Glasgow.
" The finish and general quality is very
good (Micro -6). It is fantastic that a
transistor radio can be so compact.'"

N.R.C.,'Bishop's Strortford.

35,000 CONSTRUCTORS
CAN'T BE WRONG
Something like thirty-five thousand
Micro -6 kits have been bought and
assembled by constructors ranging in
experience from beginners to experts,
for in size, design and performance there
is just nothing like it in the world.
We have simply lost count of the number
of enthusiastic letters received from
Micro -6 constructors. This set, to-
gether with the Micro FM, have firmly
established entirely new trends in radio
design. They have set the pattern that
constructors everywhere are following
with success all over the world.

Start building
with Sinclair to -day

TWO SETS THAT HAVE
CHANGED THE FACE OF RADIO

MICRO FM

WITH BRUSHED AND POLISHED
ALUMINIUM FRONT PANEL AND

SOLID ALUMINIUM TUNING
CONTROL

7 TRANSISTOR

SUPERHET F.M.

The world's only combined

pocket -sized F.M. Tuner and
personal receiver
This unique, superbly engineered
superhet FM will give you enormous
satisfaction in building and using
it. It is the only set in the world
which can be used both as an FM
tuner and as an independent FM
pocket receiver just whenever you
wish and its performance is fan-
tastic used either way. Problems
of alignment which have previously
made it almost impossible for a
constructor to complete an FM
set have been completely elimina-
ted in the Micro FM. It is ready

Technical Specification
THE SINCLAIR MICRO FM is a completely self-contained
double -purpose F.M. superhet. It uses 7 transistors and 2
diodes. The R.F. amplifier is followed by a self -oscillating
mixer and three stages of I F. amplication which dispense
with I.F. transformers and all problems of alignment. The final
I.F. amplifier produces a square wave which is converted so
that the original modulation is reproduced exactly. A pulse -
counting discriminator ensures better audio quality. One
output is for feeding to amplifier or recorder and the other
enables the Micro FM to be used as an independent self-
contained pocket portable. A.F.C. " locks " the programme
tuned in. The telescopic aerial included is sufficient in all
but the worst signal areas. Case size -21i x x plus
aerial.

MICRO -6
The smallest radio set
on earth

to use the moment you have built
it. The pulse counting discrimina-
tor ensures best possible audio
quality; sensitivity is such that the
telescopic aerial included with the
kit assures good reception in all
but the very poorest reception
areas. The Sinclair Micro FM will
give you all you want in FM recep-
tion and the satisfaction of building
a unique design that will save you
pounds. Use it with your Z.I2
assembly!

II FASCINATING TO BUILD
NO ALIGNING NECESSARY

II SUPER QUALITY AND
SENSITIVITY
SINCLAIR MICRO FM

Complete kit of parts inc. transistors,
case, front panel assembly, all parts,
earpiece and instructions.

A minutely sized receiver which will slip into a waistcoat pocket
without even showing. It is the smallest set in the world, yet the
Micro -6 is completely self-contained including aerial and batteries
and it virtually plays anywhere. Its clever six -stage circuit (2 R.F.,
double diode detector, 3 A.F.) ensures all you want in a radio
today-power, range, quality and selectivity. A.G.C. counteracts
fading from distant stations, bandspread brings in Luxembourg
like a local station. There is a great pleasure to be had in building
the Micro -6, and it makes a highly acceptable gift once others
have seen its white, gold and black case and heard its amazing
performance

£5.19.6

II BUILD IT IN AN EVENING
In AMAZING POWER, RANGE

AND SELECTIVITY

Complete kit of Parts inc.
transistors, case, earplece and 59 6instructions.

FULL SERVICE FACILITIES AVAILABLE TO ALL SINCLAIR CUSTOMERS  ALL ITEMS GUARANTEED

SINCLAIR RADIONICS LTD., 22 NEWMARKET ROAD, CAMBRIDGE

Telephone 52731
WW -127 FOR FURTHER DETAILS.
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More power per square inch than any other

amplifier in the world!
THE SINCLAIR Z.I2 is a powerful high
fidelity amplifier of exceptional compactness
complete with its own high gain pre -amplifier
and ready to connect to any input. Its great
power gives an output equal to SIX WATTS
PER SQUARE INCH of its total size-a
standard of performance unsurpassed by
anything in its class. And because of its
exceptionally small size, robust construction
and unique circuitry, you can now use quality
amplification in applications never before
possible.
8 special H.F. transistors are used in a circuit
in which generous negative feed back and
ultra -linear class B push-pull output achieve
the highest possible standards of quality 

112

The Z.I2 will operate from 6 to 20 v. d.c. and
when not using a battery, the P.Z.3 mains
power supply unit will be found ideal 
Responses extend from 15 to 50,000 c's

I dB  Input sensitivity 2 mV into 2 K ohms
 Signal to noise ratio is better than 60 dB
and the output may be fed directly into any
load from 3 to 15 ohms, or two 3 ohm speak-
ers may be used in parallel  The manual
included with the Z.I2 gives full details of
matching tone and volume control circuits
for mono and stereo together with multi -
input switching facilities For those requir-
ing a completely assembled stereo pre -amp
control unit there is the Sinclair Stereo 25,
described on page 231

COMBINED 12 WATT
HI-FI AMPLIFIER AND
PRE -AMPLIFIER

Ready -built, tested and guaran-
teed, with Z.12 manual.

P Z.3 POWER SUPPLY UNIT
In this special Sinclair design original
circuitry based on advanced transis-
torised techniques is used to achieve
phenomenally good smoothing, thus
assuring ideal operating conditions
for the Z.I2 and Stereo 25 for which
it was designed. Ripple is a barely
measurable 0.05 v. The PZ.3 will
power two Z.I2's and the Stereo 25
with ease. For A.C. mains. 79/6
200/250 v., 50/60 c/s.

89'6
Ouarantee

Should you not be completely
satisfied with your purchase
when you receive it from us,
your money will be refunded in
full and at once without
question.

WW -128 FOR FURTHER DETAILS.

 SIZE -3" x x 11'

III FANTASTIC POWER !
12 WATTS R.M.S. CONTINUOUS SINE
WAVE (24 W. PEAK)
15 WATTS R.M.S. MUSIC POWER
(30 W. PEAK)

 REQUIRES FROM 6 TO 20V.

 FOR HI-FI, RADIO TUNER, ELECTRIC
GUITAR, P.A., ETC.

 HI-FI PERFORMANCE AT A FRACTION
OF THE USUAL COST

If you prefer not to cut this page, please refer to W. W.10
when writing your order.

I To SINCLAIR RADIONICS LTD.,
22 NEWMARKET ROAD, CAMBRIDGE

IPlease send

for which I enclose

ICASH/CHEQUE/MONEY ORDER for L s.

INAME

IADDRESS

WW.,,
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COMPACT REGULATORS

FOR INFINITELY

VARIABLE

SPEED CONTROL ...

Berco HSR range

-7===

--122

=_=_=

A new range of motor Speed Controllers for
building into machinery, machine tools, conveyors
and processing machines of all kinds. This
speed control is light, convenient to install and
enables shunt-wound machine characteristics to
be fully exploited. SR controllers provide good
speed torque regulation with infinitely variable
smooth variation from zero to full speed-com-
plete reliability-minimum maintenance. More
compact and economical than mechanical variable
speed drives. Good delivery. Suitable for motors
up to z H.P.

Please phone or write for List MT /645D

II I II CO
group of companies

The British Electric
Resistance Co. Ltd.
Queensway  Enfield - Middlesex
Telephone: HOWard 2411
Telegrams: VITROHM Enfield

33b

WW -129 FOR FURTHER DETAILS4

STOCKISTS

MODEL 8 MK. 111

Suppliers of Elliott,

MULTIM1NOR MK. 10

REPAIR SERVICE
7-14 DAYS

We specialise in repair,
calibration and conversion
of all types of instruments,
industrial and precision
grade to BSS.89.

Release notes and certifi-
cates of accuracy on request.

Cambridge and Pye instruments.

LEDON INSTRUMENTS LTD
76-78 DEPTFORD HIGH STREET, LONDON, S.E.8

TEL. TIDeway 2689
E.I.D. & G.P.O. APPROVED CONTRACTOR TO H.M. GOVT

WW -130 FOR FURTHER DETAILS.

NEW! ROAMER SEVEN Mk. IV.
WAVEBAND PORTABLE OR CAR RADIO

AMAZING PERFORMANCE AND SPECIFICATION
* 9011, WITH PHI LCO MICRO -ALLOY B.F. TRANS.
IS 00113.
* Fully tunable on all wavebands.
* 9 Stages -7 transistors and 2 diodes.
Cover M. & L. Waves. Trawler Baud and three Short Waves
to approx. 15 metres. Push-pull output for room.filling
volume from rich toned yin. x 41n. speaker. Air spaced ganged
tuning coial....ser. Ferrite rod aerial for M. & L. Waves and
telescopic .ietial for S. Waves. Real leather look case with
gilt trim awl shoulder and hand straps. Size 9 x 7 x 41n. approx.
The perfect portable and the ideal car radio. (Uses 1'P7 batteries
available anywhere).
* Extra band for easier tuning of pirate stations. eta. Parts price list and easy build
Total cost of all parts NOW ONLY £5.19.6 P. & P. 5/6. 4448s 3/... (Free with kit).

NEW MELODY MAKER SIX
* 8 stages. Six transistors and two diodes. Covers Medium
and Long Waves and Extra Band for EASIER tuning of
PIRATES, etc. Top grade 391. Loud -speaker for quality
output. Two M.P. stages for extra boost. High ' Q' tin.
Ferrite Rod Aerial. Approx. 350 Milllwatta push pull out-
put. Handsome pocket size case with gilt fittings. Size
61 x 3t x 1). (Uses long -life PP6 battery.) Carrying strap
1/6 extra. This amazing receiver may lee built for only

£3.9.6 P. & P. 3/6.
Ports Price list and racy build pions 2/... (Free with kit.)

POCKET FIVE
* 7 stages-b transistors and 2 diodes. Covers Medium and
Long Waves and Trawler Bands, a feature usually found in only
the most expensive radios. On test, Home, Light, Luxembourg
and many Continental stations were received loud and clear.
Designed round supersensitive ferrite rod aerial and fine tone
21 in. moving coil speaker, built into attractive black and gold
ease. Size 51 x 11 x 31in. (Uses 1289 battery, available any-
where).

/Total cost of all parts NOW ONLY 426 F. & P. 3/6.
Parts price list and easy build plans 1/6. (Free with Kit).

All components used in our receivers may be purehased
separately if desired. Purse price lists and easy build plans

available separately at prices stated. 0 TERSEAS POST 10/-.

NOW READY!
'POCKET 5"

Med. and Long Wave ver-
sion with miniature spea-
ker. 29/6 P. & P.

ALL OTHER ITEMS AVAILABLE AS PREVIOUSLY ADVERTISED

RADIO EXCHANGE
61 HIGH ST., BEDFORD. 'Phone: 52367

Callers side entrance Barratts Shoe Shop. Weekdays 9-5 p.m. Sots. 9-12.30

WW -131 FOR FURTHER DETAILS.
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\*k"Y

you cannot get a full orchestra
in your room but you can get

Chapman stereosound
You may think you are hearing things and so you are. All the instruments, once unheard,
brought to life as if you were there amongst the musicians. The new Chapman stereosound
gives you this distinct impression in the comfort of your own living room.
In attractively finished units the Chapman range of High Fidelity stereo tuners and amplifiers
are all fitted with multiflex decoders for stereo broadcast reception. Send for further details to:

40 Derritron Radio Limitedz

,0) Chapman Division, 24 Upper Brook Street, London WI
WW -132 FOR FURTHER DETAILS
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DE-ICER, Controller Mk. 3. Contains 10 relays D.P. changeover
heavy duty contacts, 1 relay 4P, C/O. (235 ohms coil). Stud switch 30 -way
relay operated, cne five -way ditto, D.C. timing motor with Chronometric
governor 20-30 volts 12 R.P.M.; geared to two 30 -way stud switches and
two Ledex solenoids, 1 delay relay, etc., scaled in steel case, size 4 x 5 x 7in.
£3 each, post 5/-.
GEARED MOTORS (Reversible).
28 v. 150 r.p.m., 25/-, post 2/6.
24 v. Open gears with governor approx. 10 r.p.m., 25/-, post 2/6.
24 v. D.C. 1.4 r.p.m., reversible with two micro switches inside gear box,
silent operation, £2 each, post 5/-.
A.C. Motor 115v. 50 cis 1/300 H.P., 3000 r.p.m. Capacitor 1 mfd. 25/-, post
3/-. Dalmotor SC5, 28 v. D.C. at 45 amps.; 12,000 r.p.m. output 750 W.
(approx. 1 h.p.), brand new, £2/10/- each, post 7/6.
28 v. D.C., 200 r.p.m. (ideally suited for opening garage doors), current
consumption approximately 6 amps. Price £3/10/-, postage 7/6.

AZIMUTH INDICATOR UNIT ID-260/GRD 115v. 50 c/s., complete
with Azimuth Bearing Indicator and suitable for aerial direction control,
2in.tube with shield suitable for modulation percentage indicator or oscil-
loscope and 3in. speaker that can be utilised as a sidetone monitor. With
all valves, in excellent condition, price £8/15/-, carriage 15/-.
CRD6 DIRECTIONAL ANTENNA for use with the above Instru-
ment, £5 each, carriage £1.
CM23 COMPARATOR SIGNAL UNIT, £4/10/-, carriage 15/-.

CONDENSERS. 10 mfd. 1,000 v. 12/6, post 2/6. 8 mfd., 1,500 volts,
17/6, post 2/-. 8 mfd., 1,200 volts, 12/6, post 3/-. 8 mfd. 600 volts, 8/6
post 2/6. 0.25 mfd., 2 kv. 4/-, post 1/6.
Vacuum condenser 50 pf. 32 kv. 30/-, post 1/6. 6 pf. 20 kv. 22/6, post 1/6
All the above are new in cartons.
HEADPHONES. DLR.5, 10/- pair, 2/6 post. No. 10 headset and micro-
phone, 15/-, post 2/6.
AUTOMATIC PILOT UNIT Mk. 2. This complex unit of diodes and
valves, relays, magnetic clutches, motors and plug-in amplifiers, with many
other items, price £7/10/-, £1 carriage.
U.S.A. DESK MICROPHONE CRV/51018/A. Complete with 7 yards
of screened cable and universal jack (adjustable), 10/- each, post 3/-.
AR88 SPARES: Vibrator Unit, 6 v. D.C. New 25/-, post 6/-. Block Con-
denser 3 x 4 600 v. D.C. 25/-, post 4/-. 0.01 mfd. 400 v. D.C., 4 for 12/6.
Capacitor Air Trimmer, 2-20 pF., box of 3 10/-. Ceramic I.O. Valve Holder,
box of 5 7/6.
SIGNAL GENERATOR TS155c/UP (as new) price £75, carriage £1.
TS125A, with leads, etc., price £25, carriage 10/-.
ARC.27 TRANS -RECEIVER. 1,750 Channels, price £90 each.
AN/UPA39A, Video Coder -Decoder, price £45 each, carriage 10/-.
APNI ALTIMETER TRANS/REC., suitable for conversion 420 me/s
complete with all valves 28 v. D.C. Dynamotor and 3 relays, 11 valves,
price £3 each, carr. 7/6.
RADIO TELEPHONE GR300 V.H.F. 75 Mc/s. two channels, complete
with control box and 12 v. D.C. supply, as new, £50, carr. £1. Control
unit for the GR300, £3 each; also power supply unit 12 v. D.C., £3/10/-.
carr. 10/-.
BLOWERS MOTORS. 115 v. A.C., 50 or 60 c/s., 1.80 h.p., 0.2 amps.
3,200 r.p.m., cont., duty, new in cartons £2/10/- each, post 5/-. Smaller
type blower 24 v. D.C., 15/-, post 2/6.
RELAYS SEMI ROTARY. 3 pole DT., contacts suitable for 10 amps.
(silver), coil 12 volts D.C., new in cartons 12/6 each, post 2/6.
TRANS/RECEIVER UNIT Mk. 3. Freq. 2 to 8 me/s., RT or CW.,
MCW., requires external power supply. Complete station £9, carriage 25/-.
Trans-rec. only £3/10/-, carr. 15/-.
RESISTORS. Variable 3 ohm. 10 amps., 25/-, post 4/-.
ROTARY TRANSFORMERS. 24 v. input, 175 v. at 40 ma. output
25/-, plus 2/- post. EICOR type, 12 v. input, 400 v. at 180 ma. output,
30/-, plus 4/- port. 12 v. input, 225 v. at 100 m.a. output, 25/-, plus 3/ -
post. (All the above are D.C. only).
MICROPHONES Type T50. Fits the palm of hand with on/off switch and
lead (Electro Dynamic) 35/- each, 2/6 post. Type T17 with lead and PL55
plug, 45/-, 3/- post.
CANADIAN C52 TRANS./REC., Freq. 1.75 to 16 me/s. on three bands.
R.T., M.C.W. and C.W. Crystal calibrator, etc., power input 12 volt D.C.,
new condition complete set £50, carr. £2/10/-. Used condition in working
order £25, carr. £2/10/-. C52 receiver only (less outer case), £S/10/-,
carr. 15/-. Transmitter only £7/10/-, carr. 15/-. Power unit C52 rec., new
£3/5/-. Used power units in working order £2/5/-, carr. 10/-.

TRANSFORMERS. 230 to 115 v., isolation 300 va, £4 each, plus 5/-,
230/115 auto 300 watts, £3, post 6/-. 230 v. pri. 24 v. at 2 amp., 22/6,
post 5/-.

RDO RECEIVER has complete metering of both RF and Audio Circuits
Calibrated Accuracy: 1% approx. Video Output: 25mv into 50 ohms
It utilizes the same plug in RF tuning units as the AN/APR-4 Receiver,
and is idealy suited for monitoring and measuring signals in the 38-4,000
me range. Receiver with three tuning units covering 38-1,000 me/s. and
Panoramic Adaptor. Price £150, carr. 30/-.
OSCILLOSCOPES. Type 1035, Cossor Mk. 1, in very good condition.
£35, carr. £1. Hartley type 13a, £25, carr. £1. Type 1049 Mk. IV, excel-
lent condition, price £50 each, carr. £1.
APN.1 CIRSCALE METERS: 0-270 degrees, ideal for making rev.
counters etc. Price 25/- each, post 3/-.
CT.53 SIGNAL GENERATOR. Freq. range 8.9-300 me/s. with calibra-
tion chart. Output li:V-100mV. internal square wave and sinewave modula-
tion at 100 c/s, external modulation 50 cis -10 Kc/s, 230 v. A.C. Complete
with chart etc., price £27/10/-, carr. £1.
MARCONI CR100/2 RECEIVER. Freq. 60-30 me/s., selectivity 100 db-
30 db, complete with bandpass filter switch 100-300-1,200-3,000-6,000 Os,
2 RF stages, crystal filter etc., 230 v. A.C. power supply. Price £30 each,
carr. £1.

HRO RECEIVER. Model 5T. This is a famous American High Frequency
superhet, suitable for CW., and
MCW., reception crystal filter, with
phasing control. AVC., and signal
strength meter. Freq., range 50 kc/s.
to 30 me/s., with set of nine coils.
Receiver only in working order,
EIS/10J-, cart. 15/-. each. Set of
nine coils £12/10/-, available only
with set. Power unit for HRO.,
100/240 v. A.C., £2/15/-, carr. 10/-.

CONVERTERS. Type 8a., 24 v. D.C., 115 v. A.C. at 1.8 amps 400 cycles,
3 -phase, £6/10/- each, post 8/-.

DALMOTORS: (All ex equipment):
Actuator Type SR -43: 28 v. D.C. 2,000 r.p.m., output 26 watts,
5 inch screw thrust, reversible, torque approx. 25 lbs., rating inter-
mittent, price £3 each, postage 5/-.
Model PM -4: - 28 v. D.C. @ 3 amps, 4,500 r.p.m., output 40 watts,
continuous duty complete with magnetic brake. Price £2 each, postage
4/-.
Model SR -2: 28 v. D.C. 7,000 r.p.m., duty intermittent, output 75
watts, price 25/- each, postage 4/-.
MOTORISED ACTUATOR: 115 v. A.C. 400 c/s. single phase,
reversible, thrust approx. 3 inches complete with limit switches, etc.
Price £2/10/- each, postage 5/- (ex equipment).
D.C. MOTOR: 27 v. D.C. with gear box, 4 r.p.m. Price 25/-, postage
3/- (ex equipment).
GEARED MOTOR: 28 v. D.C. approx. 200 r.p.m. complete with
precision potentiometer, 40k plus or minus 3%, 2.5 watts linear plus or
minus 0.25%. Price 30/-, postage 4/- (ex equipment.)

TRANS/REC 510/A. This is a lightweight transmitter/receiver principally
used for long range communications. Frequency, tunable 2-10 Me/s. and
has facilities for " VOICE " or " CW " working. The operator can set up
4 crystal controlled channels within this band and select the required
frequency by means of a switch on the panel of the transmitter. Power
requirements 14 v. and 90-7f v. The power output is approx. 0.2 watts
for " VOICE ' (unmodulated) and 0.5 watts for " C.W." Suitable for
mobile units or can be used as a base station with improved aerial system.
In excellent condition. £15 each, carr. 10/-.
MARCONI TYPE TF-144G SIGNAL GENERATOR. Freq. 85 Kc/s.-
25 Mc/s.' internal and external modulation, power supplies 200/250 v. A.C.
Price £25, carr. 30/-.
TS535A/U, Hewlett Packard Co. Signal Generator: freq. on 4 bands
7-16 kc/s., 15-36, 34-80, 70-160 kc/s., with 400 cys. external mod., mi, ro-
volts 0-10 and 0-20 Db., with a 2 inch cathode ray tube for visual indication.
Power Supplies 115 v. A.C. Price £75 each, carriage £1.
MARCONI SIGNAL GENERATOR NO. 13. 2 bands, 20-40 me/s and
40-80 me/s. FM., AM., and CW. Mod. freq. 300/1000/1600/3000 and ex-
ternal mod. Output voltage is 0.1-10. Power Supplies 110 v. or 250 v. A.C.
Price £50, carriage £1.
MULTIPLIERS (CT54 valve voltmeter), £2/10/- each, post 3/-.
HS RELAYS. 1,700/1,700 ohm coil, 17/6 each. 500/500 ohm coil, 15/ -
each. Postage 2/-.
TACAN Trans/Receiver, same as ARN21, British made, STC, TR9171
complete with five 2C39As with associated valve -holders. As new price
£25. Used condition £15, carriage £1.
CONTROL MOTORS. 115/115 v., 2 pole 60 cys., output 5 watts, the
tachometer 115v. 1 ph., output volts per 1,000 v. =6 v., £3/10/-, carr.
4/- each. Type R110 -2B -B. 115/115 v. 400 cys., £2/10/-, carr. 4/- each.
TELEPHOTO UNITS (Trans-ceiver) Type CNP. Complete with tuning
fork and power supplies 115 v. 50 or 60 cys., £30 carr. £2 each.
TELETYPEWRITERS. TT -4 TGXc-2. Also AN/PGC-1 and AN/
PGG-2, £35, carr. £1 each.
UNISELECTORS (ex equipment):
8 bank 25 way, 75 ohm coil, price 35/- each, postage 4/-.
3 bank 25 way, with one homing bank, price 25/- each, postage 3/-.
RELAY PANEL: with 4 Leach relays, 28 v., 135 ohm coil, 4.P. C/O,
10 amp. contacts, 4 relays, 28 v., 235 ohm coil, 3 pole C/0 plus high speed
relay, 16,000 ohm, 1 C/0. Price 30/- each, postage 5/-.
TELEPHONES (PORTABLE) TYPE " F." Suitable for all outdoor
activities up to a range of 5 miles, in excellent condition. Price, complete
with batteries, £5/10/- per pair, carriage 10/-.
B.44 MODULATION TRANSFORMER: Ratio 2 : 1 or as an output
transformer 85: 1. Price 25/- each (new in cartons), postage 3/6.
FUEL INDICATOR Type 113R: 24 v. complete with 2 magnetic counters
0 to 9999, with locking and reset controls mounted in a 3 in. diameter case.
Price 30/- each, post 5/-.
MACHMETERS: Range 0 : 1 and 0 : 1.2, 6A/3384 and 5325 respectively,
price 30/- each, postage 5/-.
ALTIMETERS: 40 to 60,000 feet, the ideal instrument for making a baro-
meter, price £5 each, post 5/-.
BATTERY CHARGERS: 100-250 v. A.C. Input, 12 v. 15 Amp. Output
(2 -Rate Charger complete with Sun-vick thermal switch for fast or trickle
charge), price £12/10/- each, carr. 30/-.
HEWLETT PACKARD ADAPTOR, Model X281A: Wave guide to co-
axial adaptor, freq. 8.20-12.40 km/c., size 1 x fin., price 30/-, post 2/-.
AVOMETER MODEL 7: As new, complete with case and leads, £15;
secondhand condition £12/10/-. Postage on both 7/6.
COMMAND RECEIVERS: 190-550 kc/s, as new, price £6/10/- each,
post 5/-. Model 3-6 me/s and 6-9 me/s, as new, price £5/10/- each, post 5/-.
BC -433-G COMPASS RECEIVER: Freq. 200-1,750 kc/s. in 3 bands,
suitable for aircraft, boats, etc. Complete with 15 valves, power supply
input 24 v. D.C. at 2 amps. Receiver only £5 each, control box for receiver
£1 each, carr. 15/-.

Complete installations can be
quoted for. Please write further details.
List available 6d. S.A.E. for all enquiries. W. MILLS 3-B TRULOCK ROAD, TOTTENHAM, N.17

Phone: Tottenham 9213



NOVEMBER, 1966 WIRELESS WORLD 87

THE ELECTRONICS ft SCIENTIFIC CENTRE
MAGNAVOX-COLLARO 363

TAPE DECKS
The very latest 3 -speed model -11, 31,
71 i.p.s. available with either track or

track head. Features include: Pause
control; digital counter; fast forward and
rewind; new 4 pole telly screened induc-
tion motor; interlocking keys. Size of
top plate 138 a 11 x 5Iin. deep below unit
plate. For 200/260 v. A.C. mains 60 c.p.s.
operation. New, unused and fully guar-
anteed.
LIND-AIR PRICE
3 track model track model

210/101- £13/9/6
Carriage and Packing 7/6 extra.

SOY. SERVO
SYSTEM

A unique offer of a pair
50 -volt, 60 -cycle

Aervos that enable re-
oote indication of
similar position to
be made. These are
ideal for monitoring
Wind Directions in

the comfort of the home, or the position
of an aerial system for amateur broad-
casting enthusiasts. The exact position
of a roulette wheel could be " guessed "
by a magician using our system.
It should be meted that 50 V. Is readily
obtainable, by using the 200 -250 -volt tap
on any mains transformer.
Size of magslipmotor 31 x 7in.
Cost of pair, 75/, plus al- P. & P.

SELECTOR
DRIVE

A very interest-
ing item with
numerous appli-
cations consisting
of an electro-
magnet and brass
tooth wheel. A
switch wafer and

contacts are coupled to this and are
arranged to be on for 10 pulses and off
for the next 16. An auxiliary contact is
normally on, but off for one in every
25 pulses; complete with suppressor
resistors and a series contact to facilitate
continuous operation. Absolutely ideal
for window displays, switching lamps or

D.C. Brand New
and boxed, 12/6. Ine. P. & P.

SINCLAIR SUPER MINIATURES
Micro 6 miniature radio £2 19 6
Micro -FM (tuner/receiver) £519 6
PZ3 M.P.S. unit £3 19 6
Z.12 12 watt amp and pre -amp,

fully built £4 9 6
STEREO 26 pre -amp control

control unit, fully built £9 19 6
P. & P. 3/6 each.

MODEL MAKER'S
Miniature D.C. Motor. Ideal for driving a
gear system or can be used as aTachometer.
Speed 10,900 r.p.m. at 230 mA. 6.3 v.
D.C. Housed in black ebonite case size
10n. a 1M. din. Spindle }in. long a
3/64in. dia. 9/6. P. d P. 2/6.

MULTIMETERS
0.1001. 20,000 0 volt £312 6

P. Sr P. 3/6
P.14. 1,000 fl /volt £2 2 0

P. & P. 3/6
N.H. 200. 20,000 0/volt £6 0 0

P. & P. 5/6
B.40. 10,000 0 /volt £6 2 6

P. & P. 6/--
500. 30,000 0/volt £9 19 6

P. & P. 6/6
Reconditioned AVO Mod. 7 £14 0 0

P. & P. 7/6
New AVO Meters from stock
MINILAB
7 in 1 Tester 26 19 6

P. & P. 6/6

11111-/dae,
PROFESSIONAL
ELECTRIC INSTANT
HEAT SOLDER GUN
Ideal for model ma-
kers, home repairs, ,

electronics, radio, TV,
etc. Unique features
include interchange-
able tips, extension barrels, comfortable
grip with trigger control. " U " shaped
311n. bit to minimise wear. Light beam
is automatically directed on to end of
bit when ON/OFF trigger is in use.
86 watt element with special ventila-
tion. Complete with 2 -pin, 5 amp. plug.
230-250 volts. Spares 49/6 +216

I sbls. P.P.

SUPER LIGHTWEIGHT PILOT'S
HEADSET

COMPLETE
WITH BOOM
MICROPHONE

Made thighestMinistryspecifica-
Lions, as used
by Airlines.
High imp.
Complete
with lift. cable.
751, P. & 1'.
2/6.

`SMITH' I /10th second
RECORDING

STOPWATCH
UNREPEATABLE
AT ONLY 77/6,
Postage and Packing 2/6.
Time those sporting
events, records, films,
etc., yomsell with this
excellent ex -service tim-
er, offered at rock
bottom bargain price. Pattern 3169, manu-
factored to stringent government speci
flcations. Jewelled movement, 1/10th
sec. recorder, 0-15 min. register and
functions with three pressures (start.,
stop and return) on crown. 14 Days,
Approval for Cash. 12 Months' Guarantee.

FANTAVOX STEREOPHONIC
AMPLIFIER MODEL MG -333

The Stereo MG -333 is a compact and
handsomely designed dual channel ampli-
fier for use with stereo record players and
AM or FM tuners. The amplifier operates
from a power source of 105-125 (or 200-
240) volts, 50/60 cycle AC, and is equipped
with individual volume controls for each
channel, a continuously variable tone con-
trol, and a stereo -monophonic mode
switch. Price £811916. P. & P. 6/6.

SYNCHRONOUS CLOCK MOTORS
Geared for 40 revolutions per hour,
230 v., 50 cycles. With mounting flanges.
29/6. P.P. 1/6.

TRANSISTORS
XA 101 1/6
XA 102 1/6
XA 104 1/6
GET 3 2/ -
GET 1034/ -
GET 10441-
OC 16 10/-
0C 23 10/-
00 46 1/9
0081 6/-
00 81D 6/-
0C 170 7/6
OC 171 8/6
MA 393 3/-

SB 344 3/- ACY 21 6/-
V15/20P AC 107

8/- 14/6
V60/201P Al/ 115

MAT 1008/-
7/9

MAT 120
7/9 44/6

MAT 101 25017

MAT 121
8/6

6
BC 107 9/--

8/6
AF 117 7/6
ACY 20 6/-
28014

25/-
28018 20/-

P. & P. IF.

PLUGS, SOCKETS & CONNECTORS
New 72 -page Catalogue now ready! Well over 150,000 different types of British and
American manufacture. Standard Circular, Miniature Circular, Pygmy,
Audio, Electrical, Miniature, Bub -miniature, Radio Frequency, etc., etc.

SRND FOR YOUR COPY NOW I

xra- maA=R.
3&"
Meta- D E PT. l=
53 TOTTENHAM COURT ROAD. LONDON WI.

LANgham 3653

LA

MANY YORE INTERESTING BARGAINS AVAILABLE AT THE SHCO

WW -133 FOR FURTHER DETAILS

High accuracy, wide range, low
cost. These are among the many
advantages of MINITIME. Com-
prising a pocket size black
moulded case with contrasting
front panel and Sin. meter.
MINITIME is designed to measure
the time interval between the
opening and/or closing of con-
tacts, or width of pulses in active
circuits. Range: 1 milli -10 secs.

Send for explanatory leaflet to our
Agents: Hird-Brown Ltd., Bolton;
Sencom Ltd., London; Jiveco, Paris;
S.P.R.L. Pol Francois, Belgium; or dir-
ect to A.G. BROWN ELECTRONICS
LTD., LOWER MILLS, BUSBY,
GLASGOW, SCOTLAND.

WW -134 FOR FURTHER DETAILS.

TECHNICAL TRAINING by

C
IN RADIO, TELEVISION AND

ELECTRONIC ENGINEERING
First-class opportunities in Radio and Electronics await the I C S trained
man. Let I C S train YOU for a well -paid post in this expanding field.
I C S courses offer the keen, ambitious man the opportunity to acquire,
quickly and easily, the specialized training so essential to success.
Diploma courses in Radio/TV Engineering and Servicing, Electronics.
Computers, etc. Expert coaching for:

 INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS.
* C. & G. TELECOMMUNICATION TECHNICIANS' CERTS.
* C. & G. SUPPLEMENTARY STUDIES.
 R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.
* RADIO AMATEURS' EXAMINATION.
 P.M G. CERTIFICATES IN RADIOTELEGRAPHY.
Examination Students Coached until Successful.

NEW SELF -BUILD RADIO COURSES
Build your own 5 -valve receiver, transistor portable, signal generator
and multi -test meter-all under expert tuition.
POST THIS COUPON TODAY and find out how I C S can help YOU
in your career. Full details of I C S courses in Radio, Television and
Electronics will be sent to you by return mail.

MEMBER OF THE ASSOCIATION
OF BRITISH CORRESPONDENCE COLLEGES.

International Correspondence Schools -I
(Dept. 222), Intertext House, Parkgate Road

London, S.W.I I.

NAME

INTERNATIONAL

CORRESPONDENCE

SCHOOLS

A WHOLE WORLD I
OF KNOWLEDGE

AWAITS YOU !

ADDRESS
IBlock Capitals Please

10.2L1

WW -135 FOR FRUTHER DETAILS.
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10 Low prices.
Well -proven circuitry.

3in. PORTABLE SERVICE
OSCILLOSCOPE Model OS -2

Modern styling, lightweight and compact size, make
this the idea, 'scope for service man, laboratory
technician, amateur radio enthusiast or hobbyist.
"Y" bandwidth 2 c/s-3 Mc/s. ± 3 dB. Sensitivity
100 mV/cm. TB 20 c/s-200 kc/s. in four ranges.
Mumetal c.r.t. screen. Dimensions Sin. wide x
71in. high x I 2in. deep. Wt. nib.
Kit L23.18.0 Assembled £31.18.0
Outstanding value in a low-priced 'Scope.

Instruments for Laboratories
Test & Service Workshops

Modern functional styling.
o Accurate and reliable performance.

LOW-PRICED SI NE/SQ
GENERATOR. Model AO-IU

This inexpensive generator covers 20 c/s-
150 kc/s with a choice of sine or square waves,
the latter up to 50 kc/s. This generator is
ideal for checking the fidelity and distortion
of audio amplifiers and radio receivers. Output
voltage ranges: Sine -wave 0-100 mV., 0-I v.,
0-10 v. (Disc less than I per cent.). Square -
wave 0-800 mV., 0-8 v., 0-80 v. Dimensions:
91 in. wide x 61in. high x Sin. deep.

Kit £14.15.0 Assembled £213.0

jS

Ij

IL

LOW-PRICED SIGNAL
GENERATOR. Model RF-IU

Provides extended frequency coverage on
6 bands on fundamentals and harmonics.
Ideal for the alignment and trouble
shooting of RF, IF and audio circuits.
Large easy -to -read dial. Pre -aligned
coil and bandswitch assembly. RF
output of at least 100 millivolts. 100 kc/s-
100 Mc/s fundamentals, up to 200 Mcis
harmonics. 400 cycle audio signal with 4 v.
output. Dimensions 91 in. wide x 6f in.
high x 5 in. deep.

Kit £13.18.0 Assembled £20.8.0

LOW-PRICED RESISTANCE/CAPACITANCE BRIDGE.
Model C -3U

This compact, self-contained R/C Bridge is
A.C. powered, and will be found equally
valuable in the Laboratory, service workshop
production line, etc. Measures capacitance
from 10 pF-100uF. Polarising voltages
from 5-450 volts. Resistance 100 ohms -
5 Mohms. All readings are taken from large
calibrated scales direct-no calculations
required. Magic eye leakage indication.
Dimensions: 9f in. wide x 64 in. high X Sin.
deep.

Kit £11.5.0 Assembled L16.15.0

See the full range of Heathkit models in the free catalogue

deep. Net weight 231b

Sin. Flat -face GENERAL PURPOSE
OSCILLOSCOPE Model 10-12U

An outstanding oscilloscope
" Y " sensitivity 10 mV. r.m.s. per cm. at I kc/s.
Bandwidth 3 c/s-4.5 Mc/s. Frequency compensated
input attenuator XI, X10, X100, T/B. 10 c/s-500 kc/s.
in 5 steps. Two extra switch selected pre-set sweep
frequencies in TIe. range. T/B. output approx.
10 v. peak to peak. Built-in IV calibrator. Facility
for "Z" axis modulation. Electronically stabilised
power supply. Power req. 200-250 v. A.C. 40-60 c/s.
80 watts. Fused. Front panel silver and charcoal
grey. Cabinet, charcoal grey, size 81 x 14 x I7in.
56 -page construction and operation manual.

Kit L35.17.6 Assembled L45.15.0

ANALOGUE COMPUTER
Model EC-IU

Serves a variety of Educational and Industrial needs!
Simple to build and use. Solves complex mathe-
matical problems quickly. Excellent for Training
Engineering, Physics and Maths students in the
principles and applications of analogue computers.
Features include: 9 d.c. operational amplifiers with provision for balancing without
removing problem setup. 3 meter ranges, built-in power supplies incl. 3 initial
condition supplies, repetitive oscillator, 5 co -efficient potentiometers. Assortment
of components and leads included for problem setting up. Separate operational
manual supplied with kit. Modern styling, compact size 19f in. x I If x I 6in.
deep. Wt. 361b.

Kit L97.8.0 Assembled E122.0.0

HARMONIC DISTORTION
METER Model IM -12U

Will give fast, accurate noise and distortion
measurement in amplifiers, receivers, transmis-
sion lines, speakers, etc. Measurements are
read directly on large meter. High input
impedance, precision components and Wien
bridge circuit design assure excellent sensitivity
and high accuracy in all applications. Freq.: 20 cycles to 20,000 cycles. Distortion:
1,3, 10,30,100% f.s.d. Voltmeter; 0, I, 3, 10, 30 volts f.s.d. Input resistance 300k
Dimensions 13in. Skin. x 7in. deep. Weight 1 I lb.

Kit L26.15.0 Assembled L36.0.0

TRANSISTOR TESTER
Model IM -30U

Unmatched for quality and performance
at the price.
Provides a complete d.c. analysis of PNP and NPN
transistors and diodes. D.C. gain (Beta, Alpha)
is read direct on calibrated scales. Four lever
switches facilitate fast, easy, test selection.
Internal batteries for tests up to 9 v. Provision
for connection to ext. power supply for higher

voltage and current tests. Modern functional styling. Size Skin. high X 101in.
deep x I 01 in. wide.

Kit £25.18.0 Assembled £36.10.0

Many other models for Hi-fi enthusiasts, Radio Amateurs etc. See other page for details.
 Prices quoted above are Mail Order prices  Prices include free delivery in U.K.

-------DAYSTROM LTD  .
DEPT. W.W.II, GLOUCESTER, ENGLAND

FREE BROCHURE AVAILABLE ON THE BRITISH INSTRUMENT RANGE OF MODELS
ALSO "AMATEUR" RADIO BROCHURE COVERING BRITISH & AMERICAN MODELS......M,MD11111*

WW -136 FOR FURTHER DETAILS.



NOVEMBER, 1966 WIRELESS WORLD 89

r....4*....iii..,....**...........e...i...nr....orvio.al

So easy to build

Enjoy the BBC stereo FM transmissions
with the New De Luxe

TRANSISTOR STEREO FM
TUNER (Model TFM-IS)

Mono version TFM-IM also available.
Designed to harmonise and match the " International Class " de luxe transistor
amplifier, AA -22U
* Professional, elegant, slim -line styling.
* Tuning range 88-108 Mc/s.
* 14 Transistor, 4 -diode circuit.
* Pre -assembled, pre -aligned RF Tuning heart.
* 4 stage I.F. amplifier.
* Own built-in power supply.
Available for your convenience in separate parts and can be built for a
Total price kit Model TFM-IM (Mono) 420.19.0 incl. P.T.
Total price kit Model TFM-IS (Stereo) 424.18.0 incl. P.T.
Optional extra: Walnut veneered cabinet E2.5.0.

Trim and brackets for cabinet mounting GMKI. ELMO.

So easy to use
11.1.4........111...11

The Outstanding
20 + 20 WATT TRANSISTOR

ji

STEREO AMPLIFIER
Model AA -22U

This " International Class" amplifier offers you a
realism and beauty of music never before obtainable
at such a competitive price.

* Professional, elegant, compact, slim -line styling.
* The best of American transistor techniques in a British amplifier.
* Beautiful walnut veneered, fully finished cabinet available as an optional

extra.
* 5 stereo inputs (five on each channel) accommodate pick-up, radio

tuner, tape and two other sources.
* 20 transistor 10 diode circuit.
* Dimensions: 15-Nin. wide x 3)in. high x 12)in. deep.

Kit 139.10.0 less cabinet Assembled f59.15.0 inc. cabinet
Walnut cabinet for free standing use E2.5.0 extra.

Trim and brackets for cabinet mounting GMKI. E1.18.0.

r="

COMPARE ANY HEATHKIT MODEL FOR PRICE, PERFORMANCE, QUALITY

3+3 W HI-FI STEREO AMPLIFIER
KIT Model S -33H An inexpensive

stereo -mono ampli-
fier with the high sensitivity necessary for
lightweight miniature ceramic pick-ups (e.g.,
Decca Deram). De luxe version of the S-33 with
attractive two-tone grey Perspex panel.
Kit E15.17.6 Assembled £21.7.6
5 W HI-FI MONO AMPLIFIER

KIT Model MA -S
A low-priced general purpose
Hi -Fidelity amplifier based on
the popular S-33 for those
who do not require a stereo-

phonic system. Separate bass and treble controls.
Gram and Radio inputs. Suitable for most crystal
pick-ups. A printed circuit simplifies construction.
Kit £11.9.6 Assembled £15.15.0

HI -F1 MONO POWER AMPLIFIER
KIT Model MA -12

A compact Hi -Fidelity power
amplifier (including auxiliary
power supply). 12 watts
output. Wide frequency
range and low distortion. A
variable sensitivity control is
fitted enabling it to be used
with an existing amplifier in a

stereophonic system. Other applications includes
sound reinforcement systems, transmitter modu-
lators, for use with tape recorders, also as a
general purpose laboratory amplifier.
Kit L12.18.0 Assembled E16.18.0

STEREO CONTROL UNIT KIT
Model USC-I

Incorporates all worthwhile
features for Hi -Fidelity stereo
and mono. Push-button selec-

tion, accurately matched ganged controls to
I dB. Negative feedback rumble and variable

low-pass filters. Printed circuit boards. Accepts
inputs from most tape -heads and any stereo or
mono pick-up.
Kit L19.19.0 Assembled 1.27.5.0

HEATHKIT-THOMAS (Transistor-
ized) ELECTRONIC ORGAN KIT
(with Color-Glo) Model GD-325E
Can be built with no knowledge of electronics.
Kit E205.0.0 Bench 414.10.0

(Price includes carriage and duty)

AVAILABLE SHORTLY
Transistor FM Stereo Decoder, Model SD -I.
Self powered. Can be used with any tuner having

facilities for multiplex output.
Kit E8.10.0 Assembled E12.5.0

High Performance Car Radio, Model CR-I.
Outstanding value for money and dependability.

Total Price Kit (excluding speaker) E12.17.0
Full range of accessories also available.

HI -F1 EQUIPMENT CABINETS
A range of equipment cabinets is now avail-
able. Designed for maximum operating con-
venience or for where room space is an
over-riding consideration, this range includes
easy -to -build kits or ready -assembled cabinets
in the white for finish to own requirements.
Prices from E11/18/6 kit.

" MALVERN " (Illustrated) Kit. E18.1.0 (inc. P.T.).
Assembled (left in the white) E23.6.0.

How to Install Hi-Fi in YOUR home
If you are planning to install a Hi-Fi system in your home,
and are uncertain of the type of equipment to use, our
widely experienced technical staff will with pleasure put
forward recommendations. All you have to do is state
the type of installation contemplated, the price you are
prepared to pay and give details of existing equipment you
wish to include, if possible.

HI-FI STEREO AMPLIFIER
KIT Model S-99

18 w. output (9 per channel with 0.2 per
cent. distortion at 9 w. per channel).
It has ganged controls. Stereo/Mono
gram, radio and tape recorder inputs and push-button selec-
tion. Ultra -linear push-pull output. P.C. boards. Attractive
Perspex front panel with golden surround and grey metal
cabinet.
Kit £28.9.6 Assembled £38.9.6

AMERICAN HEATHKIT MODELS
Fully illustrated American catalogue with full details of
models for home, Amateur, Industry, etc., sent for only

1/- post paid.

Deferred Terms available on orders above £10

MONO CONTROL UNIT KIT
Model UMC-I

Ideal for use with MA -I2
or similar amplifier. Out-
put 0.25 v. Send for full
details.
Kit £9.2.6 Assembled £14.2.6

HI -F1 SPEAKER SYSTEM KIT
Model SSU-1

Ducted -port bass reflex cabi-
net " in the white." Fre-
quency response is 40-16.000
c/s. Power rating 10 watts.
Matched speaker units 8in.
high flux (12,000 lines) with
hyperbolic cone and 4in.
wide angle dispersion type
for higher frequencies.
Kit (with legs) 4I2.12.0 (less legs) El 1.17.6

(inc. P . T. )

"COTSWOLD" SPEAKER
SYSTEM KIT

This acoustically designed en-
closure measures 26 x 23 x
144in., and houses a special
I2in. base speaker with 2in.
speech coil, elliptical middle
speaker together with a
pressure unit to cover the
full frequency range of 30-20,000 c/s. Its polar -
distribution makes it ideal for really Hi-Fi Stereo.
Delivered complete with speakers, cross -over
unit, level control, grille cloth, etc. Left in the
white for finish to personal taste, all parts are
pre-cut and drilled for ease of assembly.
Kit 425.12.0 Assembled £33.17.0

" COTSWOLD M.F.S."
SPEAKER SYSTEM

KIT
This model, based on the standard
Cotswold, measures only 36in.
high, 161in. wide by I4in. deep.
Particularly recommended to those
who require the best results in
small rooms.
Kit £25.12.0 Assembled

DEPT. W.W.II, GLOUCESTER, ENGLAND
Member of the Schlumberger Group including the Heath Company.

MANUFACTURERS OF THE WORLD'S LARGEST -SELLING ELECTRONIC KIT -SETS

£33.17.0

...* vow. rwo.. rdra.11...11DAYSTROM LTD

WW -137 FOR FURTHER DETAILS.
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SAVE MONEY BUILDING
ANY HEATHKIT MODEL

0.1.........11..1.41............1.4111i
T.Q.Ctikkii)

DAYSTROM

"STARMAKER 33"
TRANSISTOR PA GUITAR

AMPLIFIER Model PA -2

This is a high performance amplifier whose
size and weight allows easy transportation.
Ideal for vocal and instrumental groups, P.A.,
electronic organs, guitars, etc.
Features include: 20w. amplifier (33 watts.
1.H.F.M.), two heavy duty speakers, 4 inputs on
two channels, variable tremolo, modern elegant

Castors or legs available as cabinet. Size: I 8in. h. x 29in. w. x 10in. deep.
optional extras. VVt. 51 lb.

Kit L39.19.0 Assembled L54.10.0

A WELL DESIGNED
F.M. TUNER Model FM -4U

Tuning range 88-106 MO. Flywheel tuning.
Attractive Plastic Front Panel in two-tone grey
with golden trim surround and motif Thermo-
meter type visual tuning indicator. Pre -
aligned. I.F. transformers. Three I.F. stages.
Wide -band low distortion Ratio Detector. R.F. Unit, wired, tested and pre -
aligned. Printed circuits for I.F. amplifiers and ratio detector. Built-in power
supply. Heathkit model SD -I Stereo Decoder can be used with this tuner and
with the AM/FM Tuner.
TUNER UNIT Model FMT-4U with 10.7 Mc/s. I.F. output. E2/ IS/. (inc. P.T.
I.F. AMPLIFIER and power supply Model FMA-4U complete with case
and valves, E13/13/-. Sold separately.

Kit Total LI6.8.0

MULTIMETER KIT Model MM-IU
Provides wide voltage, current, resistance
and dB ranges to cover hundreds of
applications. Sensitivity 20,000 ohms/volt
D.C. and 5,000 ohms volt A.C. Ranges:
0-1.5 v. to 1,500 v. A.C. and D.C.;
0-150/1A to 15 A. D.C. measures resis-
tance from 0.252 to 20M52. 4iin. 50i/A
meter. A polarity reversing switch
eliminates transferring test leads when
alternatively measuring + and - voltages.

Kit £12.18.0 Assembled £18.11.6

OSCILLOSCOPE TRACE DOUBLER
KIT Model S -3U

This device will extend the use
of your single -beam oscilloscope
and, at a nominal cost, will give you
the advantages of a double (or
other multiple) beam 'scope.

Kit £13.10.0 Assembled £19.10.0

DECADE RESISTANCE BOX KIT
Model DR -I U. Range I-99,99952 in 152 Steps. Ceramic
switches throughout. Current rating from 500 mA.
to 5 mA. according to decades in circuit. Polished
wooden cabinet supplied complete.

Kit £10.18.0 Assembled £14.18.0

AUDIO SIGNAL GENERATOR KIT
Model AG -9U

10 cis. to 100 kc/s., switch selected.
Distortion less than 0.1°,0. 10 v.
sine wave output metered in
volts and dB's.

Kit E23.15.0 Assembled L3I.15.0

OSCILLOSCOPE ACCESSORY KITS
Demodulation Probe kit 337-C £2.17.6
Low -cap Attenuator Probe kit Pk -I

£3.12.6
 Prices Include Postage U.K.

ij

10.1...........0 9.11.......4......11, W.W.I

THE QUALITY KIT -SETS

111.41,11......"........11,....1110.1.40.1.1.110...414

ANYONE CAN BUILD

BERKELEY Slim -line
SPEAKER SYSTEM

A new concept in Heathkit loudspeaker design. The
cabinet shell is assembled and finished in superb Queens-
land walnut veneer. Two specially designed speakers,
a I2in. bass unit and 4in. mid/high frequency unit and an
L.C. cross -over network provide the smooth 30-17,000 cis,
frequency response. Its professional cabinet styling will
blend with both traditional and contemporary decors.
15 ohm nominal impedance. Size 26">:17.>(7.1" deep.

Kit LI9.10.0 Assembled....1.24.0.0

"OXFORD" LUXURY
TRANSISTOR PORTABLE

Model UXR-2
This superb transistor radio is the ideal domestic
or personal portable Medium and Long Wave
receiver. Solid leather case and handle. Easy -to -
read tuning scale. Extra large loudspeaker.
Push-button L, MW and tone. 10 semi -conductors
(7 transistors plus 3 diodes). Sockets for personal
earphone, tape recorder, car aerial. Internal 9 -
volt battery (not supplied), lasts for months.
Latest printed circuit techniques.
Comprehensive easy -to -follow, fully illustrated Instruction Manual.

Kit £14.18.0 incl. P. Tax

A.M./F.M. TUNER KIT
Tuning range 88-108 11c/s. (FM)
16-50, 200-550, 900-2,000 m.
Flywheel tuning. Attractive
Perspex front panel in two-
tone grey with golden trim. Thermometer type
tuning indicator, pre -aligned I.F. transformers.
Switched wide and narrow A.M. bandwidths.
TUNING HEART Model AFM-TI £4/13/6 (inc.
P.T.) I.F. AMPLIFIER and Power Unit Model
AFM-AI. Complete with metal cabinet and valves
E22/11/6. Sold separately.

Kit Total L27.5.0

DUAL -WAVE TRANSISTOR PORT-
ABLE RADIO KIT Model UXR-I

Presented in elegant real hida
case with tasteful gold relief.
Can be assembled in 4 to 6
hours and you have a set in the
top flight of transistor portables.
Pre -aligned I.F. transformers,
printed circuit and a 7in. x 4in.
high flux speaker.
Covers both Long and Medium waves. Dimensions
91in. x 7f in. x 3tin.

Kit £12.11.0 (Inc. P.T.)

SINE SQUARE
GENERATOR

Model IG-82U
Covers 20 cis. -1 MO. in
5 bands. Simultaneous
Sine and Square Wave outputs. Less than 0.15./S
rise time and on Square Wave. Less than
0.5°0 distortion on Sine wave. Up to 10 volts
output. This attractively styled generator is
designed for maximum operating convenience.
Size I3in. x 84in. x 7in. deep.

Kit L25.15.0 Assembled £37.15.0

ELECTRONIC WORKSHOP KIT
EW-I

20 exciting experiments can be made with this one kit.
Kit L7.13.6 (incl. P.T.)

Deferred Terms available on all orders above 610.

T------------DAYSTROM LTD.

4iin. VALVE VOLTMETER KIT
Model V -7A

The world's most popular valve volt-
meter with printed circuit and I per cent.
precision resistors to ensure consistent
laboratory performance. It has 7 voltage
ranges measuring respectively D.C. volts
to 1,500 and A.C. to 1,500 r.n.s. and
4,000 peak to peak. Resistance measure-
ments from 0.1 ohm to 1,000 megohms.
with internal battery. D.C. input resistance is II
megohms and dB measurement has a centre -zero
scale. Complete with test prod, leads and stand-
ardising battery. Power requirements, 200-250 v.
40-60 cis. A.C. 10 watts.
KV and R.F. Probes available as optional extras.
Kit £13.18.6 Assembled £19.18.6

6in. VALVE VOLTMETER
Model 1M -13U

Modern styling. Many extra
features. Unique gimbal bracket
allows bench, shelf or wall mounting
Measures A.C. and D.C. volts 0-1.5,
5, 15, 50, 150, 500, 1,500. Resistance
0.1 to 1,000M52. Size Sin. x I 2qin. > 44in. Complete
with test prod and leads.
Kit £18.18.0 Assembled £26.18.0

DECADE CAPACITOR KIT
Model DC -I

Capacity values 100/4/F to 0.11/IF in 1000µF. steps.
Precision silver -mica capacitors and minimum loss
ceramic water switches ensures high accuracy.
Kit £7.15.0 Assembled LI0.18.0

TELEVISION ALIGNMENT
GENERATOR KIT

Model HFW-I
Offers the maximum in performance, flexibility and
utility at the lowest possible cost. Several outstanding
features have been incorporated in this model which
are unusual in instruments in this price range. Fre-
quency coverage 3.6 Mcis. to 220 Mcis. on fundament-
als. Unique non -mechanical sweep oscillator system.
High level output on all ranges. Sweep deviations up
to 42 MO. Built-in fixed and variable marker
generator (5 Mc/s. crystal supplied).
Kit £38.18.0 Assembled £49.15.0
 Prices quoted are Mail Order Prices.

DEPT. W.W.II, GLOUCESTER, ENGLAND
Member of the Schlumberger Group including the Heath Company.

MANUFACTURERS OF THE WORLD'S LARGEST -SELLING ELECTRONIC KIT -SETS
pi) 11.1.411.1. ...4111,...41 41 V.I. ....................1. 4.1

W W-138 FOR FURTHER DETAILS.
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AMATEUR TRANSMITTER KIT
Model DX -40U
Covers all amateur bands from
80 to 10 metres, crystal controlled.
Power input 75 watts C.W. 60 watts
peak controlled carrier phone. Out-

put 40 watts to aerial. Provision for VFO. Filters minimise
T.V. interference. Modulator and power supplies are
built-in. Single knob band switching is combined with a
pi -network output circuit for complete operating con-
venience. A high-grade moving -coil meter indicates the
final grid or anode current. Provision is made for the use
of 3 crystals with access through a trap-door in the back
of the cabinet. A 4 -position switch selects the appropriate
crystal or a jack for external VFO which can be used instead
of the crystal(s). Prices now reduced to:-
Kit .. £29.19.O Assembled .... £41.8.0

SINGLE SIDEBAND ADAPTER KIT
Model SB-IOU

May be used with most A.M. trans-
mitters with certain provisions. Allows
full use of existing equipment for SSB
facilities. Band coverage: 80, 40, 20,
IS, 10 m. Unwanted sideband suppres-
sion; better than 30 dB. Carrier sup-
pression: ',better than 40 dB. Power
requirements: 300 v. D.C. 85 mA
(average) 30 mA (standby), 140 mA

(transmit), 6.3 v. A.C., 3.5 A. Meter: Scale edge
reading, 2000A movement, indicates carrier null and
relative power output. Cabinet I lin. high x Bin. wide x
141in. deep. Limited stocks available.
Kit .. E39.5.0 Assembled E54.18.0

GENERAL COVERAGE RECEIVER KIT
RG-I

An inexpensive communications type receiver specially
designed for the short wave listener with many refine-
ments found only in receivers costing much more. Freq.
coverage 32 Mc:s-I.7 Mcjs in 5 ranges also M.W. band.
Kit .. £39.16.O Assembled L53.0.0
Optional extras available.

GRID -DIP METER KIT. Model GD-IU
Functions as oscillator or absorption
wavemeter. With plug-in coils for
continuous frequency coverage from
1.8 Mc/s to 230 Mes.

Kit..i11.9.6 Assembled..414.9.6
Additional Plug-in Coils Model 341-U extend coverage
down to 350 kc,s. With dial correlation curves. 17;6.

TRANSISTOR INTERCOM KITS
Models XI-IU and XIR-IU

9 v. battery operated. Up to five remote stations can be
operated with each Master. The Master unit can call any
one, combination, or all five Remote stations and any
Remote station can call the Master.

Model XI-IU (Master)
Kit .. LI 1.9.6 Assembled .. £17.9.6

Model X1R-IIJ (Remote)
Kit .. £4.9.6 Assembled .. 45.18.0

AMERICAN MARINE MODELS
Prices include carriage, duty, import levy, etc.
DIRECTION FINDER, MR-2IA
3WB transistor circuit. Kit .. £60.5.0
DEPTH SOUNDER MI-IIA
Soundings to 200ft. Kit .. E38.10.0
FUEL VAPOUR DETECTOR MI -25
Transistor circuit. Kit .. £23.10.0
TACHOMETER MI -31A
6, 12, 24 or 32 v. D.C. Kit .. £14.0.0

Please send for details.

"MOHICAN"
GENERAL COVERAGE

RECEIVER KIT
Model GC-IU

This fully transistor-
ised receiver which in-
cludes 4 piezo-electric
transfilters, is in the
forefront of receiver
design. It is an excel-
lent portable or fixed station receiver. The
R.F. " front-end " is supplied as a pre -
assembled and pre -aligned unit. Its many
features include a 10 -transistor circuit,
printed circuit board, telescopic whip antenna
tuning meter, and a large slide -rule dial giving
a total length of approximately 70 inches.
Housed in a steel cabinet and powered by
two 6 volt dry batteries (not supplied),
mounted internally, it gives frequency
coverage from 580 kc s to 30 Mes. in five
bands; thus enabling world-wide reception.
Electrical bandspread covers the amateur
bands from 80 to 10 metres-each band
having a scale length of approximately 8
inches, BFO tuning and Zener diode stabiliser.
Size 6tin. x I2in. x 10in.
Please write for specification leaflet.

Kit £37.17.6 Asmbld £45.17.6

STABILISED POWER PACK
Models MSP-IM and MSP-1W

Specially recommended for
industrial and laboratory
use, meeting the need for
a reliable and versatile
stabilised power pack capa-
ble of a very high per-
formance. Input 200-250 v.
40-60 es., A.C., fully fused. Outputs: H.T.
200-410 v. D.C. at 0-225 mA. in 3 switched
ranges. Unstabilised A.C., 6.3 v. at 4.5 A.
centre -tapped. Two 3M. " easy -to -read "
meters for reading voltage and current
simultaneously. Separate L.T. and H.T.
supply transformers. All output circuits are
isolated. Size I3in. x 84in. x 9iin.

MSP-IM (with meters)
Kit .. £36.12.6 Asmbled £43.I2.6

MSP-IW (less meters)
Kit .. £29.17.6 Asmbld £36.17.6

BALUN COIL UNIT KIT
Model B -1U. Will match unbalanced
co -axial lines to balanced lines of either
75 or 3000 impedance. Frequency range
10-80 m., input up to 200 watts.

Kit .. E5.5.6 Asmbld. £5.18.0

TAPE PRE -AMPLIFIER KITS
Models TA -IM and TA -IS

The Combined Tape
Record;Replay Amplifier
is available in both
monophonic and stereo-
phonic models. Model TA -IM can be modified
to the stereo version with modification kit
TA -IC.

TA -IM Kit £19.18.0 Asmbld £28.18.0
TA -IS Kit L25.10.0 Asmbld. £35.18.0

TA -IC Kit .. £6.15.0

All prices are mail order and include
free delivery in the U.K.

Deferred Terms
are available on all orders above E I 0

WELCOME TO OUR LONDON HEATHKIT CENTRE
See the British Heathkit range and a selection of American models etc.

I 233 TOTTENHAM COURT ROAD, W.I Tel: MUSeum 7349 I,

We open MON.-SAT., 9 a.m.-5.30 p.m. THURSDAY I I a.m.-2.30 p.m.
When you are in town we hope that you will visit us there.

DAYSTROM LTD., Dept. WW11, GLOUCESTER, ENGLAND
WW -139 FOR FURTHER DETAILS.
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AMATEUR TRANSMITTER KIT
Model OX -100U

The World's most popular
Amateur TX Kit

 Completely self-contained. 150 w. D.C. input.
 Built-in highly stable VFO and all Power Supplies.
 The KT88 high-level anode and screen modulator

stage gives over 100 watts of audio from less than
1.5 mV. input.

 Keying on CW is via the VFO and buffer amplifier
cathodes; the other RF valves are biased beyond
cut-off.

 Provision has been made for remote control operation.
 Covers all Amateur bands up to 30 Mc,s. 'phone or

CW.
Kit .. £81.10.0 Assembled .. £106.15.0

AMATEUR BANDS RECEIVER KIT
Model RA -I The ideal economically

priced fixed station,
portable or mobile receiver covering
the Amateur bands from 160-10 m.,
each band separately calibrated on a
large illuminated slide -rule dial. Features: Signal strength
meter, tuned RF amplifier stage, half -lattice filter, ad-
justable noise limiter. Freq. coverage 160, 80, 40, 20, 15,
10 metre bands, I.F. 1620 kc:s.
Kit .. £39.6.6 Assembled .... L52.10.0

AMERICAN HEATHKIT
SINGLE SIDE BAND EQUIPMENT

Transmitters, Receivers, Transceivers. Send for
details of models. Fully illustrated American
Catalogue of Heathkit range sent for only lj-,
post-paid.

REFLECTED POWER METER KIT
Model HM -11U Indicates, reliably but inexpensively,
whether the R.F. power output of your transmitter is
being transferred efficiently to the radiating antenna.
Kit .. L8.10.0 Assembled .... £10.15.0

VARIABLE FREQUENCY
OSCILLATOR KIT. Model VF-IU

Specially designed to meet the
demand for the maximum possible
flexibility from an amateur Trans-
mitter which would otherwise be
subject to certain limitations imposed
by crystal control. Calibrated for all
Amateur bands 160-10 metres,
fundamentals on 160 and 40 m. Ideal for Heathkit DX -40U
and similar transmitters.
Kit .. L10.17.6 Assembled .... E15.19.6

Q MULTIPLIER KIT. Model Q'PM-1
A reasonably priced Q Amplifier
for the amateur and short-wave
enthusiast. This self -powered unit
(200-250 v. 50:60 c/s) may be used
with communications receivers to
provide both additional selectivity
and signal rejection.
Models QPM-I for 470 kc;s. IF. QPM-I 6 for 1.6 Mc s. I.F.

Kit, either model E8.10.0
Assembled £12.14.0

AERIAL TOWER KITS. Model HT -I,
HT-IG

Height 32ft., sq. section 3ft. 1,, 3ft. at base (no stays re-
quired). Accessories available as extras:

HT-IG Kit (galvanised) £43.15.0
HT -I Kit (red oxide) E37.15.0

Please send me FREE CATALOGUE (Yes/No) 1
I Full details of Model(s)

I NAME
(Block Capitals)

I ADDRESS

L WWII
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VALVES
A01.111. 4/6
ACP4 6/-
ACAPEN5/-
AL60 5/-
A118 5/-
ARE'S 81-
ARP12 2/6
ARP24 816
ARTP1 61-
ATP4 2/8
ATP7 5/6
AU7 65/-
AZ31 91-
B078 40/-
B611 14,-
10L63 10,-
B84 8/ -
BM 20/-
B884 47/6
BT19 SW-
BT35 25/-
82245 150/-
BT83 85/-
CC3L 2/-
01,23 10/6
CV71 8/-
CV77 6/-
CV/03 1/-
CV103 4/-
Cv4004 7/-
CV4014 7/-
CV4015
CV4025 10/-
CV4049 8/-
0Y31 6/6

D41 .. 3/3
D61 . 6/-
D77 .. 8/3
DA30 12/6
DAF96 6/-
0041 4/...
DET6 8/.-
DET20 2/-
DET25 15/-
DF73 5/-
DF91 81-
DP92 8/-
11126 .. 6/-
0863 6/-
11K92 8/-
03196 6/6
DL92 4/-
131,93 41-
DL94 5/9
DL96 7/-
01,810 13/-
DY86 7/6
16801' 231-

1.21-
690M 10/-
E1148 2/6
E1266 50/-
E1415 80/-
21524 12/6
E2134 16/-
EA60 1/-
EA73 7/-
EABC80 5/9
EAC91 8/6
EAF42 8/-
81134 1/6
2891 8/-
EBC33 61-
E11041 8/6
68081 5/-
E1131,80 6/6
EBP83 7/6
611129 6/9
EBL31 20/ -
ECM 4/-
8053 12/8
ISC70 4/-
1,1090 2/-
EC91 3/-
ECC81 4/-
ECC82 5/-
ECV.83 6/-
ECC84 6/6
ECC85 6/6
ECC88 8/-
ECC91 4/-
200189 9/6
ECF82 7/-
001142 13/-
ECH81 5/-
801183 7/6
ECL80 6/-
ECL82 7/6
ECL83 10/-
ECL86 9/-
EF36 .. 8/6
EF37A 71-
E140 8/-
EF41 6/-
11F50 2/6
EF52 6/-
EF53 4/6
EF55 8/-
EP71 7/6
EF72 5/-
EF73 5/-
21,74 4/-
01'80 5/-
EF85 .. 4/6
16F86 .. 6/6
EF89 5/-
8191 .. 8/6
EF92 2/ -

FULLY GUARANTEED

INDIVIDUALLY PACKED
EF95 5/-
EF183 8I-
EF184 8/-
81190 7/6
ElITI 800/-
EL32 3/9
EL34 10/-
EL36 91-
EL37 -18/-
ELM ..17/6
EL41 9/-
8042 8/-
EL60 8/-
EL81 13/-
EL84 .. 61-
EL86 BI -
ELK .. 4/6
EL95 6/-
EL360 20/-
EM80 6/-
EM81 7/6
EM84 6/8
EN31 10/-
E8074 80/-
E80208 13/-
EY61 5/6
EY86 6/6
EY91 8/-
EZ40 6/6
1E241 616
EZ80 5/6
EZ81 .. 4/6
F/6087 51-
F16061. 5/-
F/6063 4/-
FW4/5006/6
FW4/800 8/8
G1/2360 9/-
01/370K

20/-
050/20 5/-
11180/3M

15/-
(4824 45/-
G232 10/-
0Z34 10/-
HK54 22/6
111,2K 2/6
HL23 61-
U18 .. 8/-
U25 ..11/-
HL23DDISI-
11L41 4/-
H VR3 9/-
K3A 30/-
KT8C 221-
KT32 8/-
K T44 5/9
KT63 4/-
11T66 16/-

KT67 15/-
KT76 8/6
KT88 22/-
KTW61 4/6
KTW63 8/-
ICTE41 6/-
K1263 5/-
M8100 9/-
518142 121-
M8161 7/-
M8190 5/-
M114 51-
MEILD6

10/-
3108 .. 6/-
N78 -15/-
16E17 .. 7/-
0A2 .. 5/9
OB3 .. 6/-
083 .. 7/-
003 .. 5/-
0133 .. 5/-
024A 5/-
PC,86 .. 9/-
PC88 .. 9/-
PC97 .. 9/6
PC900 12/-
PCC84 6/-
PC089 10/-
PC0189 9/8
PCF80 7/-
PCF82 6/8
PCF84 OP-
PCP86 6/-
PCF802 11/-
PCF805 111-
PC1.81 9/-
PCL82 7/-
PCL83 8/6
PCL84 7/-
PCL85 8/6
PCL86 8/ -
PENIS 4/6
PEN46 8/-
PEN220A

8/-
PFL20017/6
PL36 .. 9/-
PL38 ..16/-
PL81 7/-
PL82 .. 8/6
PL83 6/-
PL84 .. 6/8
PL500 15/-
PM24A 5/-
PT15 ..10/-
PT2511 7/6
PT26M 7/8
PX4 ..14/-
PX26 9/-

PY33 916
PY80 5/6
PY81 5/8
PY82 5/8
PY83 6/-
PY800 8/-
P21.35 9/-
P21-7512/-
QP21 6/-
QP25 5/-

U52 .. 4/6
U191 ..11/6
U801 ..17/-
ULBC80 IP-
UBC41 81-
UAF42 9/-
UBF80 6/6
UBF89 6/6
UBL21 10/-
UCC86 6/6

Y66 .. 4/-
Y86 .. 8/-
28000 20/-
28010 10/-
1A3 .. 3/-
1A5GT 5/-
1822 80/-
106GT 6/-
1D80T 6/-
1 270 7/6

4027 ..35/-
401 .. 4/-
5A1730 5/-
8A1740 5/-
5132616190/-
51I253m15/-
6B/254M

40/-
511/255M

85/ -

TRANSISTORS
0018 20/- 0081D 5/- 00202 115/- XC142 16/-
0022 28/- 0081M 7/- 00203 12/6 20156 20/-
0025 12/- 0082 10/- 00204 17/6 X0155 2216
0036 12/8 008229825/- 00200 28/6 2N247 9/6
0044 6/- 0083 0/- AAZ12 6/- 28412 7/8
0045 5/- 0083B 5/- AC128 7/6 214602 47/-0071 VG
0072 6/-

00122 16/-
00170 6/- BCZ11 7/6 231285 10/8

0073 10/- 00200 10/6 BY38 7/8 2821090 20/6
0081 5/- 00201 12/6 20141 10/- 2N1091 29/-

QP230 13/- 001142 8/- 11'2 .. 4/- 5114GY 9/-
Q8150.15 (101181 6/- 10801 6/- 8T4 .. 7/-

101- UCL82 8/- 1I4 .. 2/6 5040 4/-
Q895/10 5/6 UCL83 9/- 1LA.6 .. 6/- 6V4G 8/6
Q81202 8/- UF41 7/- 1LC6 .. 7/- 5240 8/6
QV04/7 8/- 1.1129 .. 6/- 10114 .. 4/- 6130.. 4/6
R3 .... 8/- UL41 .. 7/6 1N21B 5/- 5Y40T 5/-
R10 .

.

9/- UL84 .. 5/6 18243 .. 4/- 523WOTB
RG4/1250 H175 .. 71- 1N70.. 9/- 9/-

60/- 01:119 .. 8/6 1114 .. 5/- 5Z40 .. 6/6
828272 6/- U221 7/6 1115 .. 3/8 5Z40T 8/-
0130 12/6 UY41 6/6 184 .. 5/- 0AB7 4/-
812 .. 8/6 UY86 5/- 186 .. 4/6 6AC7 2/-
BP41 .. 1/6 V1130 4/- 1T4 .. 8/- 6A05 2/6
8P61 .. 1/0 V1807 6/- 2A3 .. 6/- GA07 6/-
SP210 8/6 V1923 20/- 2026 . 71- 0A116 10/-
8TV2.80/40 VP23 .. 8/- 20264.. 8/- 6A77 8/-

18/- VP133 9/- 2034 .. 2/8 SAKI 5/-
802160A V1199 8/- 2045 22/6 64.826 6/-

106- V1t105/30 2046 -80/- 6AK7 6/-
811161210/- 6/- 2061 ..12/- 6AL6 3/-
141 ..10/- VR160/30 2021 .. 5/- 13AL6W 7/-
TD04-20 5/- 223 .. 8/- 6AM5 2/8

70/- VU33A 4/- 3A4 .. 4/- 6AM6 4/-
TP22 .. 5/- VU39 6/- 3A/108A 6AQ5 71--
TP25 ..15/- VX3208 5/- 20/- 6AQ6W 9/-
TT11 .. 5/- VX3286 4/- 3A146.1 85/- 6A66 4/-
TT15 ..85/- VX8122 5/- 3A167/M 6A136W 9/-
TTR31 45/- VX8124 6/- 25/- 6A970 20/-
TZ0502 4/- W21 .. 5/- 3117 .. 5/- 6A16 4/-
TZ20 ..18/- W118 .. 8/- 3B24 .. 61- 61.06 7/-
081 _ 8/- W119.. 2/- 3D8 .. 4/- 64.X4 8/-
012/14 8/- X88 .. 7/6 3E29 ..50/- 667 . 8/-
017 .. 5/- X8131 18/- 3Q4 .. 6/- 6B40 161-
1I213 ..11/- X118.. 8/- 3QIGT 7/6 8B80 2/6
U27 .. 8/- X146.. 8/- 384 .. 5/- 6B.A6 6/-
1160 .. 4/6 263 .. 5/- 314 - 5/0 6BA7 .. 51 -

MANY OTHERS IN STOCK include Cathode
Ray Tubes and Special Valves. U.K. Orders below
£1 P. & P. 1/-; over £1, 2/-; over 63, P. & P. free.
C.O.D. 3/6 extra. Overseas Postage extra at cost.

611E8 .. 6/-
81326 .. 7/6
6677 .. 7/-
8BQ7A 8/-
6BR7 9/-
6BW6 8/-
604 .. 2/-
605G 2/6
60501 8/-
606 ..' 4/-
6060 .. 3/-
6080 .. 8/-
6021 -80/-
60116 4/8
60826 9/-
6CW4 12/-
606 .. 8/-
6E5 .. 6/-
6F5OT 6/9
6F60 4/-
6F7 6/-
6180 8/6
61'12 .. 4/6
6F13 5/-
6F17 5/-
6F32 4/-
6F33 8/-
6060 .. 8/6
611682 1/6
674WA 10/-
676 .. 6/-
67513 .. 2/-
676 .. 3,6
676W 6/-
6770 5/-
677M 8/-
6K601 1/6
6K711 2/-
6K7GT 4/9
88280 8/-
6K80T 8/8
6K8M 8/6
6166 6 /-
61.601. 7/8
60631 11/-
6L70 4/-
6L34 4/6
60020 5/9
6827 6/-
68270 6/9
6125 ..12/6
6Q70
6117 .. 5//6
68A7 .. 71-
68A7GT 0/6
6807 .. 71-
68071311 6/-
681'7 .. 6/6
68117.. 8/-
6827 .. 51-
687701 616
68772 6/6
68E7 .. 4/6
68L70T 5/6
68117 8/6
6SQ7GT 6/-

6887 .. 2/-
6U4GT 9/6
6V6G 5/-
6V613T 7/6
616M 8/-
6X4 .. 8/6
62160 5/-
62061 5/3
6Y60 5/-
6-30L2 10/-
624 .. 5/-
787 .. 7/6
705 -10/-
7C6 .. 7/-
707 .. 6/-
7117 .. 7/8
7Q7 7/-
787 ..18/-
7V7 61-
714 .. 8/-
7Z4 .. 4/6
8112 .. 2/6
9D2 3/-
0136 .. 8/6
10F9 9/-
12A6 .. 2/6
12A117 5/-
12AT6 5/-
12A17 4/-
12AT7WA

5/6
12AU7 61-
12AV6 5/6
12AX7 6/-
12AY7 10/-
12BA6 6/6
128E6 7/-
128117 7/-
1208 .. 8/-
12H6 2/-
127501 2/6
1277GT 6/11
12K7GT 2/-
12K8M 10/-
12Q70T 8/3
128A7 7/-
12807 4/-
12607 8/-
128117 8/-
12877 6/9
128827 5/-
128N70T5/9
128117 6/-
1224 2/-
14L7 .. 7/-
1487 ..18/-
15D2 6/-
19E2 -15/-
1903 .. 20/-
1907 .. 5/-
19H1 .. 6/-
19111 .. 5/-
2014 -1216
2186 9/-
26L6GT 5/6
251'5 6/-

25240 8/8
2525 .. 7/6
2626(1T 8/6
2807T 6/-
30 .... 5/-
30015 9/-
30018 11/-
3016 .. 8/6
30'01 10/6
30L10 11/-
30P12 10/-
30P19 161-
30PL1 8/-
301'L13 27/6
35L6GT 71-
35T .17/6
36W4 5/-
35E3 -10/-
367,40,T 6/-
36Z50T 6/-

38 .... 4/-
600DV:427/6
500601 8/-
53A .. 7/6
67 .... 6/-
58 .... 6/-
59 .... 6/-
76 .... 6/6
77 .... 6/6
78 .... 5-
80 .... 6/6
81 .... 9/-
84 .... 8/-
85A2 /-
210 VPT

7- plo2/6
21580 6/-
220PA 7( -
220TH 4/-
226DU 9/-
307A .. 5/6
313C 25,-
357A -70/-
368A .. 5/-
393A 16/-
446A .. 8/-
703A -80/-
705A -10/-
715B ..60/-
717A .. 8/-
724A ..15/-
801 .. 6/-
803 ..22/6
807 .. 8/-
808 .. 8/-
813 65/-
815 ..35/-
829B..50/ -
830B .. 4/-
832A -45/-
843 .. 5/-
866A ..14/-
884 ..10/-
954 . 4/8

955 .. 2/6
956 .. 2/-
957 .. 5/-
958A .. 4/-
1512 .. 5/-
1616 .. 3/-
1619 .. 5/-
1625 .. 6/-
1626 .. 8/-
1629 .. 4/6
2051 .. 5/-
40430..18/6
4063 .. 81-
43130..80/-
5704 .. 9/-
5726 .. 6/-
6060 .. 5/-
6064 .. 7/-
6066 .. 6/-
6080 -22/-
6146 ..25/-
7193 .. 1/9
7475 .. 2/-
8013A..26/-
8020 . 8/-
9001 .. 3/-
9002 .. 4/6
9003 .. 6/-
9004 .. 2/6
9006 .. 2/6

C.R. Tubes
E4504/8/16

28-
VCR 28//-
VCR138A

40/-
VCR617813/-
VCR517B

40/-
VCR6170

40/-
3E01 40/-
3F1P7 45/-
5CP1 80/-
5FP7 12/6
880 40/ -
Photo Tubes
0816 12/6
931A 55/-
6097C 8501 -

Special
Valve.
ACT6 18
82301 .. 14
KRN2A

13/10/.
1824 ..26/-
2722 12/10/-
2.154 .. 18
417A 80/-
37/92/E

t87/10/-
714AY 14
725A 30/-
726A .

SENIOR TABLE MODEL TYPE M
50 Kc/s-30 Mc/s with "S" meter and crystal filter in
excellent fully checked and tested condition to-
gether with set of El general coverage coils and
mains P.S.U. 110-220 v. £26/I0/.. Carriage and
packing 30/-.

RACK MODEL also available at the same price.
" S " Meter for H.R.O. Receivers, Brand new
22/10/0. Carriage paid U.K.

TR SO XM TRANSMITTERIRECE1VER IN-
STALLATION, four channel TX provision for
crystal or master oscillator. Frequency 1.5-12Mc/s.
Output 50w. Complete with all accessories, altern-
atively Dynamotor power unit for 12v. D.C. opera-
tion or P.S.U. 110/220v. A.G. Full details and prices
upon request.

TELEPHONE HANDSET. Standard G.P.O.
type; new 12/-. P. & P. 2/-.

INSET MICROPHONE for telephone handset
2/6. P. & P. 2/-.

2 KW ULTRASONIC GENERATOR together
with power supply unit for 200-250 v. A.G. Com-
plete two chassis with interconnecting cables.
Frequency 37 to 43 kc/s adjusted by fine control
Peak output 12 kw, average output 500 w Com-
pletely new with valves and manual, 265, carriage
paid U.K.

Large selection of mains and Heavy Duty L.F.
TRANSFORMERS.

VARIOMETER for No. 19 sets, 17/6. P. & P. 3/-.

PANEL METERS
0-3 amp. R.F. 2in. square 20/-
100mA A.G. 3fin. round 25/-
15 v. A.G. 21in. round 20/-
150 v A.G. 24in. square, black dial 25/-

20-480 MPS FREQUENCY METER TYPE TS
323/UR. High frequency version of BC22 I. Accur-
acy better than 0.05%. Battery operated (6 v. and
130 v.). In new condition with proper calibration
charts. Laboratory tested and guaranteed. E60.

MARCONI SIGNAL GENERATOR TYPE
TF 80113/3/S

Frequency range 12-485 Mc/sin five ranges. Directly
calibrated frequency dial. Output waveform: C.W.
sinewave A.M., pulse A.M. (from ext. source only).
Internal modulation frequency 1,000 c/s. Output:
a, normal -continuously variable directly calibrated
from 0.14v.-0.5 v. b, high; up to I v. modulated for
2 v. unmodulated, output impedance 50 ohms. Fine
frequency tuning control, carrier on/off switch,
built-in crystal calibration for 2 Mc/s and 10 Mc/s.
Stabilised voltage supply. In excellent " as new "
condition. Laboratory checked and guaranteed.
£115. Carr. 30/-. Including necessary connectors,
plugs and instruction manual.
MARCONI VALVE VOLT METER TYPE

TF 428-B
1.5 v. to 150 v. RMS in five ranges. A.C. and D.C.
stabilised power supply. Complete with probe unit
for RF measurements. In new condition and
Laboratory tested, £12/I0/-. Carriage 10/-.
A.R.88D. RECEIVERS. Fully reconditioned, L55.
Rebuilt model 285. Carriage paid U.K.

SPARES FOR A.R.88D. RECEIVERS
Ask for your needs from our huge selection.

P. C. RADIO LTD.
170, GOLDHAWK RD., W.12

SHEpherd's Bush 4946

WELL PROVEN RELIABLE COMMUNICA-
TION RECEIVER P.C.R.3

(Made by Pye) 3 bands, I medium wave, 2 120-43m,
3: 43-13m. Overall sensitivity 1-24V. 5/noise
ratio 10 dB at 6uV. Circuit incorporates an R.F.
stage, two I.F. stages, tone control, A V.C. antenna
trimmer, 6V6 output. Set in new condition together
with headphones. Speaker plug, 29/5/6. With
vibratory supply unit, 12 v., 2I0/4/6. With specially
built in P.S.U. for 210-250v. A.C., 211/17/6. Carriage
either set 10/-.
C.R.I00 RECEIVER. 60 kc/s.-420 kc/s., 500kc/s-
13 Mc/s. In 6 bands, 2 HF stages, 3 IF stages, AVC on
both phone and C.W. Excellent condition, correctly
tuned and guaranteed, £31. Carriage 30/-.
C.R.I50/2. Frequency coverage. 1.5-22 Mcis in
4 bands. Price E26. Carriage 30/-. A.C. P.S.U.
for above, £4/l0/-.
ULTRA MODERN POWER SUPPLY UNIT.
Supply voltage A.C.: 105, 110, 115, 200, 205, 210,
220,225, 230, 240, 245, 250 v. Available voltages D.C.
(a) 1700-1900 v. Stabilised, adjustable approx. I mA.
(b) HT2 approx. 45 mA.
(c) 260-350 v. stabilised, adjustable, approx. 45 mA.
(d) 450 v. approx. 30 mA.
(e) 50 v. approx. 150 mA.
(f) 4.5 v. A.G., 4.5 amp. common earth.
(g) 6.3 v. A.C., 4.5. amp. common earth.
5 valves, 7 silicon rectifiers, 4 Solenium HV rectifiers.
Brand new, L9/10/-. Carriage 12/-.
PHASE MONITOR ME -63/U. Manufactured
recently by Control Electronics Inc. Measures
directly and displays on a panel meter the phase
angle between two applied audio frequency signals
within the range from 20-20,000 c.o.s. to an accuracy
of 1.0". Input signals can be sinusoidal or non -
sinusoidal between 2 and 30 v. peak. In excellent
condition together with handbook and necessary
connector. E45. Carriage 30/-.
32/44FT. AERIALS each consisting of ten 3ft.,

dia. tubular screw -in sections. 14ft. (7 section)
whip aerial with adaptor to fit the tin. rod, insulated
base, stay plate and stay assemblies, pegs, reamer,
hammer, etc. Absolutely brand new and complete,
ready to erect, in canvas bag, 23/9/6. P. & P. 10/6.

Open 9-5.30 p.m. except Thursday 9-1 p.m. PERSONAL CALLERS WELCOME
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PORTABLE OSCILLOSCOPE CT.52
A compact general purpose instrument with
many unusual features. Size 9in. high, 8in.
wide, 16i in. deep. Time base 10 c/s to
40 Kc/s. Y plate sensitivity 40V per cm.
Tube 2iin., Frequency compensated amplifier
up to 38 dB gain. Bandwidth up to I Mc/s.
Single sweep facilities. Operates from A.C.
mains 100-250 volts 50 c/s. Complete with
all test leads, metal transit case, instruction
book and circuit diagram. BRAND NEW.
Tested and guaranteed. L22/10/-. Carr. 10/-.

BEAT FREQUENCY OSCILLATORS
MARCONI TF 195 M. Covers 10 cps. to
40 Kc/s in two sweeps. 0 to 20 Kc/s and
20 to 40 Kc/s. Output 2 watts into 600
or 2,500 ohms. Panel meter indicates
output voltage. A.C. mains operation
100 to 250 volts. First class condition.
Fully tested. £20 carr. 30/-.

EVERSHED BRIDGE MEGGER. 500 Volt.
Varley and Loop tests. Complete in leather
case and in as new condition. L35.

MARCONI " Q " METER. Type 32SG.
As new condition and in perfect working
order. £65. Carr. 50/-.

BC -221 FREQUENCY METERS
As new condition complete with crystal
and valves. In perfect working order but
WITHOUT calibration charts. £9/I9/6.
Carr. 10/6. Precise (0001%) dial readings
to your requirements at 2/6 per fre-
quency.

MICROAMMETERS
R.C.A. 0-500 microamps 2.kin. circular
flush panel mounting. Dials are engraved
0-15 0-600 volts. As used in the American
version of the No. 19 set. I5/-. P. & P. 1/6.

AR -88 SPARES
R.C.A. Headphones
Escutcheons (Windows)
Knobs. Medium size. Set of 8
Knobs. Large size
Block Condenser (3 4 mfd.)
Mains Trans. (L.F.) (postage 6/6)

12/6
8/6

10/-
5/6

12/6
42/6

AR -88D RECEIVERS
A good selection is available for callers at
from E30. All are in good condition and
are functioning perfectly. Realigned. A
few BRAND NEW £75.

LABORATORY pH METER
Marconi type TF.1093j1. Range 0-14 pH
direct reading. Full temperature compensa-
tion. Scale expansion providing discrimina-
tion of 0.01 pH. A.C. mains operation.
Brand new complete with electrode stand
and manual. Full details on request. f35.

CINTEL OSCILLOSCOPE
A I2in. demonstration oscilloscope with
all controls at rear. BRAND NEW £80.

SANGAMO
WESTON

VOLTMETERS
S61. Dual range
0-5 and 0-100 v.
D.C. FSD I mA.
3in. scale. Recent
manufacture. Ideal
for schools. Com-
plete in super qual-
ity canvas carrying
case with test
prods and leads.

BRAND NEW. Boxed 32/6. Post 2/6.

ADVANCE TEST EQUIPMENT
HIB Audio Signal Generator £30
JIB Audio Signal Generator £30
J2B Audio Signal Generator £35
TT1S Transistor Tester £37 1
VM76 AC DC Valve Voltmeter £72
VM77C AC Millivoltmeter £40
VM78 AC Millivoltmeter (transistorised) £55
VM79 UHF Millivoltmeter 'transistorised £125
These are current production, manufactured in
U.K. by Advance Electronics Ltd. (not discontinued
models. BRAND NEW, all in original sealed
carton. Carr. 10 - extra per item.

OSCILLOSCOPE TYPE 13A
Double beam. Time base 2 cjs. to 750 Kc/s. Band width up to 5
Mc/s. Calibration markers at 100 Kc/s. and I Mc/s. Cathode
follower probe for H.F. testing. Operates from A.C. mains 100
to 250 volts. A completely reliable quality instrument. Sup-
plied fully checked with all leads, graticule, visor, circuit
etc L22/10/.. Carr. 301-.

PCR-1 and PCR-3 RECEIVERS
Brand new condition. 3 wavebands. R.F. stage, 6 valves.
PCR-I 860-2080 metres, 190-570 metres, 5.6-18 Mc/s. in-
ternal speaker. PCR-3 190-570 metres, 2.3-7.3 Mc/s. 7.0-
23 Mc/s. required external 3 ohm speaker. External Power
Supply required or can be fitted with internal Mains Power
Supply for L2 extra. Circuit supplied. Fully tested prior to
despatch. L8/19/6. Carriage 10/6. Fuller details upon request.
Brand new external Power Supply Units, Vibrator Unit for
operation from 12 v. car battery, for caravans or boats 15/6
or A.G. Mains Units f2. Carriage 5/6.

HAMMARLUND SP-600-JX
20 valve dual conversion superhet receiver covering 540 K, -/s
to 54 MO in 6 bands This is a professional quality receiver
of recent design with stability of 0.01% or better. Second
channel rejection 74 dB down and spurious responses are
at least 100 dB down. Bandwidth from 200 cis to 13 Kc/s.
Cryst,.I filter with crystal phasing control. Operates directly
from A.C. mains 90-260 v. 50-60 c/s. Original cost C510.
Supplied overhauled and in first class working order LI00.
Fuller details on request.

CINTEL EQUIPMENT
ELECTROLYTIC CAPACITANCE AND INCREMEN-

TAL INDUCTANCE BRIDGE No. 36601
A modern instrument, all solid state, which accurately measures
the capacity of electrolytic condensers from 0.1F to 1,000a,F
under operating conditions. Leakage current and polarizing
voltage are separately metered. Inductances from 100 mH
to 100 H can also be measured with currents up to 100 mA.
A.C. mains operation. Unused with handbook. £100.
WIDE RANGE CAPACITANCE BRIDGE. No. 1864.
A matching instrument to the above. All solid state. Mains
operation. Measures from 0.002pF to 100µF. Unused with
handbook. L100.

HICKOCK OSCILLOSCOPE OS-8B/U
A high grade general pur-
pose instrument made to
exacting U.S.A. Navy speci-
fication. Detachable cover
with carrying handle. Com-
pact (134 x 6 x
weight 17 lbs. Green trace
3in. tube. Bandwidth "Y"
amplifier D.C. to 2 MO
(D.C. coupled). Sensitivity
40 mV/cm. " X " amp.
can be used separately,
similar spec. to "Y" amp.
Leads are housed in case.
For A.C. mains 105 to
125 v. 50 to 1,000 c/s.
BRAND NEW, tested and
guaranteed. LB. Carr. 10/-.
Auto transformer 15/6 extra.

CHARLES BRITAIN (Radio) LTD.
II UPPER SAINT MARTIN'S LANE
LONDON, W.C.2. TEMple Bar 0545
Near Leicester Sq. Station. (Opposite Thorn House)
Shop hours: 9-6 p.m. (9-I Thursdays). Open all day Saturday.

93.

AVO VALVE CHARACTERISTIC
METER. This well known instrument com-
prehensively tests old and modern types. In
very good condition, fully tested, together
with a BRAND NEW copy of the Avo Valve
Testing Manual (1964 Edition). E30. Carr. LI.

PHASE MONITOR ME -63/U
(AN-URM-67)

Designed to measure directly the phase
angle between two applied audio fre-
quency signals of from 20 to 20,000 c.p.s.
+1%. Direct indication on a panel meter.
Input can be sinusoidal or non -sinusoidal
from 2 to 30 volts peak. Of recent manu-
facture (1957) by Control Electronics Inc.
and ex-U.S.A. Air Force. In first class con-
dition with handbook. A complex instru-
ment with 19 valves. :540. Carr. 30/-

T.C.C. METALPACK CONDENSERS.
0.1 mfd. 500 v. D.C. wkg. at 70 C. Brand new,
polythene wrapped, 7/6 doz., or 12 per 100.
T.C.C. METALMITE 350v. D.C. wkg.
0.1 rnfd. (CP37N); 0.05 mfd. (CP35N); 0.01
mfd. (CP.32N) all at 5/6 doz. or 32/6 per 100
SPRAGUE METAL CASED CONDEN-
SERS 0.01 mfd. 1,000 v. D.C. wkg., 5/6 doz.,
or 32/6 per 100.

T.C.C. VISCONAL CONDENSERS.
8 mfd. 300 v. D.C. wkg. st 71 C. CP
152 v. Size 3 x x Sin. high. BRAND
NEW (boxed), 8/6 each. DUBILIER
NITROGOL 3 mfd. 350 a. D.C. wkg.
at 71'C. Size I}x Ifx4vin. high. With
fixing clips. BRAND NEW (boxed) 5/ -
each. T.C.C. or DUBILIER. 4 mfd.
600 v. wkg. CP 130T or x
1,1 x4/in. high. BRAND NEW (boxed),

4/6 each. All post paid.

STANDARD TRANSFORMERS
Vacuum impregnated, interleaved, E.S.
screen, universal mounting. Size 4 > 3/ x
2.1in. ALL BRAND NEW. 24/ each.
Post 2/6.
Type I. 250-0-250 v. 80 mA. 6.3 v. 3 a.
tapped at 4 v. 4 a. 6.3 v I a. tapped at
4 v. and 5 v. 2 a.
Type 2. As above but 350-0-350 v.
80 mA.
Type 3. 30 v. 2 a., tapped at 12, 15,
20 and 24 v. to give 3-4-5-6-3-9-10 v., etc.
Type S. 0-6-9-15 v.4 a. Ideal (or chargers.

LOW CAPACITANCE BRIDGE
MARCONI TF 1342. Range 0.002 pF. to
1,111 pF. Accuracy 0.2%. Three terminal
transformer ratio arm bridge allows " in
situ " measurements. Internal oscillator
frequency 1,000 c/s. 12x 17',134in. Weight
15/ lbs. A.G. mains 200 to 250 and 100 to
150 v. 40-100 c/s. With leads and handbook.
ABSOLUTELY BRAND NEW. £45.
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WHAT EVERY
CONSTRUCTOR,
EXPERIMENTER
AND DESIGNER
SHOULD HAVE

THE NEW WONDER CIRCUIT SYSTEM

for making
your own
INSTANT circuits

Think what it means to be able to have just ONE printed
circuit to the design you want and you will see imme-
diately just how wonderfully CIR-KIT more than fills
that long felt need. CIR-KIT is quick-you simply lay
the self-adhesive strip on the board, drill holes for the
components and you are ready to solder them in at once.
CIR-KIT is clean-there are no chemicals, acids or etching
processes involved. CIR-KIT is adaptable-you can
amend a circuit again and again quickly and easily. Ideal
for experimenters, this. CIR-KIT is economical-the
No. 3 Constructor's Kit advertised here contains enough
material to make up about 10 circuits and components
may be closely mounted if desired. You can also repair
damaged conventional printed circuits; you can experi-
ment quickly and cheaply. In fact, CIR-KIT is the most
revolutionary advance in circuit techniques since the
printed circuit itself was invented and is already being
used by many of the most famous houses in electronics.

NO
CHEMICALS, ETCHING,
HEAT, SPECIAL TOOLS OR
RESTRICTIONS TO LAYOUT

Enough for about 10 circuits
CIR-KIT KIT No. 3 contains high quality mount-
ing board (Bakelite laminate E.10) size 6in.xl2in.
with 4in.x bin. CIR-KIT adhesive copper sheet
and 15ft. of kin. CIR-KIT adhesive copper strip.
Land areas and special shapes are cut from the
C1R-KIT sheet. The heat -resistant adhesive
used will last indefinitely with normal use.
With instructions.

1

PEAK SOUND (HARROW) LTD., 10, ASHER DRIVE, MILL RIDE,
ASCOT, BERKS. Phone: Winkfield Row 3217 (S.T.D. Code 0EH47)

Distributors to the Wholesale & Retail Radio Trade in U.K.:
TECHNICAL SUPPLIERS LTD., 63 Goldhawk Rd., London, W.12

Phone: 01-603-2581; 01-603-4794

This is Kit No. 3 complete with instruc
tions, board and material in seale4
polythene pack.

Lay the strip
and land
areas, drill Designed
holes, and and made
your circuit in Great
is ready for Britain by
mounting the Peak Sound
components. (Harrow)

The result is Ltd.

100% pro-
fessional.

Industrial and overseas enquiries to the manufacturers, please.

I To PEAK SOUND, 10, ASHER DRIVE, MILL RIDE, ASCOT, BERKS. I

Please send.... CIR-KIT(s) for which I enclose

NAME

ADDRESS

(BLOCK LETTERS, PLEASE) W.W.10
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45P
45

ELECTRONICS LTD

LONDON'S LARGEST SUPPLIERS OF
ELECTRONIC EQUIPMENT

9 & 10 CHAPEL STREET
LONDON, N.W.1

Tel. PAD 7851 AMB 5125

HEAVY DUTY L.T. TRANSFORMERS
ALWAYS IN STOCK.
ALL PRIMARIES 220-240 VOLTS. TER-
MINAL BLOCK CONNECTIONS.
*DENOTES SHROUDED TYPES.
No. Sec. Taps. Amps. Price Carr.
I. 25-30-35 v. 40 E12 IS 0 15/-
2. 25-30-35 v 20 E7 19 6 9/6
3. 25-30-35 v.* 10 15 10 0 6/6
4. 25-30-35 v.* 2 E2 7 6 4/-
5. 10-17-18 v.* 10 E3 10 0 4/6
6 24 v. 30 E9 5 0 9/6
6a. 24 v.* 30 110 S 0 9/6
7. 20 v. 30 E7 5 0 8/6
8. 50 v. 15 E7 19 6 8/6
9. 30-40-50 v.* 5 a 5 0 6/6
0. 24-26-48 v.* 8 ES 17 6 6/6
1. 17-18-20 v.* 20 ES 12 6 6/6
2. 6-12 v. 20 L3 19 6 6/6
2a. 6-12 v.* 20 /4 17 6 6/6
3. 20 v. 20 ES 7 6 8/6
4. 30-32-34-36 v.* 5 E3 5 0 6/-
5. 6-12 v. 10 E2 10 0 5/-
5a. 6-12 v.* 10 E2 17 6 6/-
6. 12 v. 5 LI 15 0 4'6
6a. 12 v.* 5 E2 2 6 4/6
7. 24 v.* 10 E3 15 0 5/6
8. 24 v.* 5 /2 9 6 4/6
9. 48-56-60 v.* I LI 15 0 4/6

20. 12-24-36-48 v.* 2 E2 7 6 4/6
21. 6.3 v.* 15 E2 2 6 4/6
22. 6.3 v. 5A & 6.3 v. IA - 17 6 4/6
23. 12-24 v.* ' I 19 6 3/6
24. 9-15 v. 2 19 6 3/6
25. 6-9-15 v. 4 LI 9 6 4/6
26. 12-18 v. 10 E3 2 6 5/6
26a. 12-18 v 10 13 7 6 5/6
27. 12-18 v 20 E4 9 6 6/6
27a. 12-18 v.* 20 E4 19 6 6/6
28. 48-56-60 v. 2 E2 15 0 5/--
29 12 v. 50 E7 5 0 8/6
30. 12-24-36-48 v. 15 E7 19 6 9/6

ISOLATION TRANSFORMER
Fully shrouded. Terminal block connections.
Pri. tapped 220-240 v. Sec. tapped 220-240 v.
I amp. 75/-. Carr. 5/-. 2 amps. 16/15/... Carr. 6/6.
3 amps. 17/19/6. Carr. 7/6. 4 amps. 18/10/-.
Carr. 7/6

LOW RESISTANCE SMOOTHING
CHOKES

Shrouded type 0.05 H. 0.750 2 amps. 39/6.
P.P. 4/-. 0.03 H. 0.40, 4 amps., 49/6. P.P. 4/6.
0.02 H. 0.250, 8 amps. 55/, P.P. 6/-.

REDCLIFFE HT TRANSFORMERS
Pri. tapped 200-250 v. Sec. 3 separate windings of
130 v. 450 mia. Tropicalised table top con-
nections 45/-. Carr. 61-,

IHEAVY CURRENT TRANSFORMERS
Output tapped 4-6-11 volts, 200 amps. from
240 volts /10/19/6. Carr. 10/-.

SPECIAL OFFER OF L.T. TRANSFORMERS
ALL BY FAMOUS MAKERS. LIMITED

NUMBER ONLY
A. Pri. 240 v. Sec. tapped 53.6, 55.2 v. 6 a. "C"

core, tropically finished, 75/-. Carr. 5/-.
B. Pri. 200-240 v. Sec. tapped 6.2, 6.8, 7.3, 7.9,

9, 9.5, 10, 10.6 volts, 17 amps. and 36 volts
8 amps. 16/10/, Carr. 7/6.

C. Pri. 220-240 v. Sec. tapped 75.80 v. 2.4 a. and
6 v. I a. " C " core, 75/-. Carr. 5/-.

D. Pri. 200-240 v. Sec. 17.5 v. I a. 3 times,
32/6. P.P. 4/-.

E. Pri. 200-250 v. Sec. 8 v. 6 a. Suitable for
Projector lamps, 19/6. P.P. 316.

F. Pri. 220-240 v. Sec. tapped 32.38.44 v. 7 a.,
70/-. Carr. 7/6.

G. Pri. 230-240 v. Sec. 4.5 v. 30 a., 8 v. I a.,
4.5 v. I a., E4/17/6. Carr. 7/6.

H. Pri. 230 v. Sec. tapped 65.130 v. 85 mA. and
6.3 v. 5 a., 6.3 v. I a., 17/6. P.P. 3/6.

T.E.C.H.D. TRANSFORMER. Pri. 230-240 v.
Sec. 76 v. 43.5 a. 2 only, 125. ex warehouse.

AVRIPEATABIE 0.1710/

vAdtoYise rilltwalit111114
No2

4f4i41?-4.,i/48 banks, 50 positions.
Arranged to give 4
banks 100 positions.
Ex -equipment, in per-
fect condition.
These Selector Switches have been carefully removed from
a modern PBAX (installed new in 1960).

13/19/6 P.P. 4/6

BLOCK CAPACITORS
New and Guaranteed. Send for List, over
in stock at a fraction of maker's price.

LATEST ARRIVALS

2,000

Maker MI . E.C.V.
wkg.

Temp. Price Carr.

1 750 60°C 10/6 2/6
T.C.C. I 350 60°C 6/6 2/-
T.C.C. 1,500 60°C 17/6 3/-
T.C.C. 750 60°C 8/6 2/6
T.C.C. 600 60°C 7/6 2/-
T.C.C. 400 71°C 6/6 2/-
T.C.C. 2,000 60°C 12/6 2/-
Dubilier 600 60°C 7/6 2/-
Dubilier 800 71°C 5/6 2/-
Dubilier 3,000 100°C 17/6 2/-
Dubilier 0.5 5,000 60°C 17/6 2/-
Dubilier 0.1 -1- 0.1 6,000 71°C 8/6 2/ -

AMERICAN OIL
FILLED CAPACITORS
Mfd. D.C. Price Post.

wkg.
IS 1000 22/6 3/6 60
12 1000 19/6 3/6 45
10 1500 19/6 3/6 25
8 600 8/6 2/6 10
7 600 6/6 2/6 5.25
I 600 3/- 1/6 5

A.C. RATED
CAPACITORS

Mfd. A.C. Price Post.
wkg.
260 47/6 7/6
250 35/- 5/-
300 25/- 4/-
650 17/6 3/6
650 12/6 3/-
400 10/6 3/ -

SMITH'S 4 MINUTE TIMERS
Switch contacts 15 amps. 250 volts A C., complete with
chrome bezel and control knob. Min. operation time
30 seconds, max. 4 minutes, Brand new, 17/6, P.P. 2/6.

SELENIUM F.W. HIGH CURRENT BRIDGE REC
TIFIERS. Supplied brand new and guaranteed. Not to
be confused with Government Surplus. All materials used
are the latest design and highest grade.
PLATE SIZE 7/in. SQUARE Price Carr.
No. I. 36 v. D.C., 36 amps. LI I 5 0 7/6
No. 2. 36 v. D.C., 18 amps. LS 7 6 7/6
No. 3. 24 v. D.C., 54 amps. LI I 5 0 7/6
No. 4. 24 v. D.C., 36 amps. ES 9 6 7/6
No. 5. 24 v. D.C., 18 amps. E3 9 6 7/6
No. 6. 12 v. D.C., 54 amps. 15 7 6 7/6
No. 7. 12 v. D.C., 36 amps. 43 9 6 7/6
No. 8. 12 v. D.C., 18 amps. II 9 6 3/6
No. 9. 12 v. D.C., 12 amps. fl 2 6 3/6
PLATE SIZE 41in. SQUARE
No. 10. 36 v. D.C., 8 amps.
No. II. 24 v. D.C., 8 amps.
No. 12. 12 v. D.C., 8 amps.

E2
El

9
9
9

6
6
6

3/6
3/6
2/6

EVERSHED & VIGNOLES LTD.
A.C. Watt -Meters 0-500. 61in. dia. Norminal voltage
250 v. Nominal current 2 amps. Flush mounting.
Mirror scale. E5/17/6. Carr. 5/-.

SPECIAL OFFER OF PARMEKO H.T. TRANS-
FORMERS. Primaries tapped 230 and 115 v. No. I

950-0-950 v. 30 mA and 575-0-575 v. 50 mA. r.m.s. Com-
pletely sealed. Chassis mounting. Brand new, 49/6.
Carr. 6/-. No. 2, 960 v. C.T. 500 mA. r.m.s. Terminal
block connections. Base mounting. Brand new, 57/6.
Carr. 7/6. No. 3, 920 v. C.T. 100 mA. r.m.s. 6.3 v. 8 amps,
Four times. 5 v. 6 amps., 5 v. 4 amps. Terminal block
connections. Base mounting, 75/-. Carr. 7/6. No. 4, 500-
0-500 v. 165 mA. Completely sealed. Base mounting,
35/, Carr. 5/-. No. 5, 30 v. 2 amps., 6.3 v. 6.5 amps.,
6.3 v. 1.1 amps., 6.3 v. 0.3 amps., 32/6. Carr. 4/-.

L=TICiLlt
SMIS013

11164

HOURS 9.30-6
OPEN ALL DAY

SAT.

SEND 64. STAMP
FOR LIST

AUTO TRANSFORMERS
240 -110 v. 2,000
watts. Com-
pletely enclosed
in beautifully fin-
ished case. Fitted
with 2 two -pin
American sock-
ets or terminal
blocks, neon
indicator, on/off
switch, and car-
rying handle.
110/19/6, carr.
10/-. Also avail-
able, completely
shrouded, fitted

with 2 -pin American sockets or terminal blocks.
Please state which type required.
Wattage Price
1,000
500
300
150
80

14 19 6
/3 15 0
E2 9 6
El 19 6
El 12 6

Carr.
7/6
6/6
5/-
4/6
4/-

L.T. SUPPLY UNIT TYPE S.E.I

A.C. input
200-240 v.
D.C. Out-
put tapped
to give 12 or
24 volts 8
amps. con-
tinuous rat-

ing. Fitted with panel fuse. Mains on/off switch
and D.C. output socket. Built in strong metal
base. Size 15 x 6 x 6in. An ideal general purpose
L.T. supply unit for operating relays. Con-
tactors, battery charging, etc. 19719/6, carr. 7/6.

L.T. SUPPLY UNIT TYPE S.E.2.
A.C. input 200-240 v. D.C. output 50 volts
5 amps. Built in metal case, size 15 x 6 x 6in.
Fitted with on/off switch, panel fuse and out-
put socket. 19/19/6. Carr, 7/6.

UNREPEATABLE OFFER. WESTING-
HOUSE L.T. SUPPLY UNIT TYPE SKID
A.C. input tapped 200-250 v. D.C. output 25.5
volts 8 amps., and a Separate tapped A.C. output
of 6.2, 6.8, 7.3, 7.9, 8.5, 9, 9.5, 10, 10.6 volts at
17 amps. Both outputs for temperate operating
conditions. Completely enclosed in metal
wall mounting case, size 151 x 9 x 6/ins. Sup-
plied Brand New and Guaranteed. AT A FRAC-
TION OF MAKER'S PRICE E8/113/-. Carr. 15/-.

NEOPRENE COVERED HOSE
Nitrate lined /in. bore x 2 braid unused. Perfect
condition, fraction of maker price, 12 yard coils,
17/6, P.P. 5/-.

WODEN DOUBLE STEP-DOWN TRANS
FORMERS. Pri. 240 v. Sec. 55-0-55 v.200 watts
Completely enclosed, 75/-. Carr. 7/6.

TWIN TURBO BLOWERS

1,7 ------------

A.C. 200-240 v.
h.p. motor 2,850 r.p.m.

Manufactured by famous makers for
computer equipment, in perfect condition.
Completely enclosed. Size 24 x 8 x Bin. Ideal
for ventilating and cooling. £6.19- 6
Carr. 10/,
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SC M AIL ORDERS TO:
102 Henconner Lane,
Bramley, Leeds, 13.

Terms: C.W.O. or C.O.D. No C.O.D.
under LI. Postage 3/6 extra under L2, 5/6
extra under C5 Trade supplied. S.A.E.
with all enquiries please. Personal shop-
pers welcomed at our HI -F1 CENTRES as
below OPEN ALL DAY SATURDAY.
BRADFORD 10 North Parade. Tel.:

25349. (Half -day Wed.)

BRISTOL41,alf-Lryer
Street.

BIRMINGHAM
30/31 Gt. Western
Arcade. Opp.

Snow Hill station. Tel.: CENtral 1279.
(No half -day). Larger premises now open.
DERBY26 Osmaston Rd. The Spot.

(Half -day Wed.). Tel.: 41361.

DARLINGTON
13 Post House Wynd
(Half -day Wed.).

EDINBURGH
10313alf-dLayeith

ed.),
GLASGOW 326 Argyle Street. Tel.:

CITy 4158 (No half -day).

HULL51 Savile Street (Half -day
Thursday). Tel.: 20505.

LEICESTER 32 High Street (Half -
day Thurs.). Tel.: 56420

LUDSPEAKER ENCLO
R.S.C. STEREO/20 HIGH FIDELITY AMPLIFIER,Al'HIlGH types areFIDELITYof pleasing modern " slimlin

SRES.
" design

Providing 10 14 WATTS ULTRA LINEAR PUSH-PULL acoustically lined and ported, and in alternative finishes
OUTPUT ON EACH CHANNEL of light teak or medium walnut.
Features include,
* Four -position tone and compensating

Input Selector switch.
* Stereo, Mono switch so that Peak monaural

output of 28 watts can be obtained.
* Separate "Bass" "lift" and " cut " and

treble " lift " and " cut " controls.
* Neon panel indicator.
* Handsome Perspex Frontplate. Send S.A.E. for illustrated leaflet
Complete set of parts with point-to-point wiring diagrams and instructions

c
or Factory. assembled, tested and supplied with our usual

12/"6.14 Gns. 12 months guarantee for 15 gnu. or DEPOSIT $3 and 9
monthly payments 43/2 (Tani £221416). SUITABLE for " MIKE" GRAM.,
RADIO OR TAPE. FOR HOME OR STUDIO. Employing valves ECC83,
ECC83, ECL86, ECL86, ECL86, ECL813, EMI. Output transformer. are high
quality sectionally wound to required specification. Output matchings, for 3 and
15 ohms speakers on each channel. FREQUENCY RESPONSE ±2 dB. -30-20,000
c.p.s. HUM LEVEL -65dB. SENSITIVITY: 15 millivolts. HARMONIC
DISTORTION (each channel) 0.2 per cent. For 200/250 v. A.C. mains.

R.S.C. STEREO/10 HIGH QUALITY AMPLIFIER
Valves EZ81, ECC83, ECC83, EL84, EL84.
Separate base and treble controls giving " cut "
and " boost." Sensitivity 60 mV. 5 watts high
quality output on each channel. Can be used as
straight 10 watt amplifier. Controls: Stereo/
Monaural switch, ganged volume, ganged treble,
ganged bass and balance. Output for 3 ohms
speaker. Point-to-point wiring diagrams arid

instructions. Or supplied assembled and tested 11 gnu. Deposit £8.15.0381- and9 monthly payments of 25/5 (Total £1314110
S.A.E. for leaflet. Carr. 11/6.

AUDIOTRINE HI-FI TAPE RECORDER KITLEEDS5-7 County (Mecca) Arcade
(No half -day). Tel.: 28252 Only 4 pairs of soldered joints plus mains

73 Dale St. (No half- Build a high quality recorder in the
LIVERPOOL day) Tel.: CENtral 3573 £50 class for only 261G c''''1 238 Edgware Road, W.2 Can be assembled in one 2 Gns. 19/6

LONDON 1

(Half -day Thursday).
Tel. PADdington 1629
96 High Holborn, W.C.I. settled in 3 months. INCORPORATING

hour. S.A.E. for leaflet. 4 track 3 RIM extra
DEPosIT 4 ens. and 9 monthly Pay-

ments of 59/6 (Total 291 mrs.,. Cash price it

MANCHESTER 60A -60B Oldham St., THE LATEST MAGNAVOX

(No half -day).
THE AUDIOTRINE HIGH Q

TAPE DECK.
QUALITY TAPE

AMPLIFIER, A HIGH FLUX 7 , 4in. LOUD -
Tel.: CENtral 2778. SPEAKER, Reel of Best Quality TAPE, Spare

(Half -day Wed.).
Tape Spool, a Portable Cabinet size approx.
171 e 14 s Sim. finished Grey leatherclothMIDDLESBROUGH106 NewportRd.
with Silver trim and chrome fittings. Connection dia. The DORCHESTER. Size 24x 15x 8in. Fitted Audio -

N EWCASTLE
39 Blackett St., gram for wiring amplifier to deck provided. FEATURES INCLUDE * 3 -SPEEDS
(Half -day Wed.).
Tel. 21469 FOR EACH SPEED * OUTPUT 4 WATTS * MAGIC EYE RECORDING LEVEL response

* FREQUENCY RESPONSE 50-11,000 cps * SWITCHED TONE COMPENSATION trine HFlOOD Speaker. Rating 15 watts. Frequency
30-20,000 c.p.s. Carr. 15/-. 12 GnsINDICATOR * HEAVY DUTY MOTOR * TAPE MEASURING & CALIBRATING Deposit 39/6 and 9 mthly. pyts. 27/3.

Castle Market Bldgs.

Firrjc.: *TAKES FULL Tiny DisiziEART,71g ST; .TAPE * NEGLIGIBLE
The BRONTE. Size 22x 15x 7fin. Fitted Wharfedale
(Total 514/4/9).

SHEFFIELD 13 Exchange Street,

Tel.: 20716 (Half -day Thursday) ALL LEADING MAKES OF HI-FI EQUIPMENT Super 8 RSDD Speaker, with Roll Surround and
durabecpoonseit Rating 6 watts. Impedance 15 ohms.

JASON WIF/Fel TUNERS FHT1 16 19 11 9/6 and 9 mthly. payments
12 Gns.Complete kit with valveo. Carr. 9/.. 5 5 STOCKED CASH OR CONVENIENT TERMS °of 27/3 (Total 81414/91. Carr. 15/-.

8E8. Designed for optimum performance
with any Hi-Fi 8in. speaker.
Size 22 x 15 x 7in. Can. 7/6 0/-
8E10. For 10in. High -Fidelity Speaker with
provision for tweeter.
Size 24x 15 x 8in. Carr. 10/- £6119/9
SE12. For outstanding performance with any 12in.
Hi-Fi speaker. A tweeter cut-out is provided. Size 24
X 20x 8in. Dept. 27/- & 9 mthly. pyts. 18/2
(Total 59/10/6). Carr. 10/ 8 Gns.,
FRES. Folded Horn type. Size 27x 16x 10in. Designed
for high flux 8in. speaker with which exceptional quality
on be obtained. Terms: Deposit 21/- Can.9 Gns.
and 9 mthly pyts. of 21/- (Total 10 gns.) 10/-

R.S.C.StIPeR/SWIRAMPIAVER
FULLY TRANSISTORISED

* 200-250 v. A.C. Mains Operation
* OUTPUT R.M.S. CONTINUOUS

10 WAITS into 15 ohms.
15 WATTS into 3 ohms.

* Max. Instantaneous Peak
Power Output 28 watts.

* PRINTED CIRCUIT CONSTRUCTION
* LATEST MULLARD TRANSISTORS

AD 149 (2), 0C127Z, 0081Z (2), 0C44 (3),
AC107 (Total of 9).

* 5 -POSITION INPUT SELECTOR SWITCH
EQUALIZATION to Standard R.I.A.A.
and C.C.I.R. Characteristics for Gram
and Tape Heads.

* FULL TAPE MONITORING FACILITIES
* SENSITIVITIES: Magnetic P.U. 4 m.v.

Crystal or Ceramic P.U. 400 my.
Microphone 4.5 my. Tape Head 2.5 m.v.
Radio/Aux. or Ceramic P.U. 110 my.

* NEGATIVE FEEDBACK 52 dB.
* FREQUENCY RESPONSE: 20-20,000 c.p.s. f 2dB
* TREBLE Control +15 dB. to -14 dB. at 10 kc/s.
* BASS Control +12 dB. to -15 dB. at 50 c/s.
* HARMONIC DISTORTION AT 10 Watts R.M.S.

1,000 c.p.s. 0.3%. * HUM LEVEL: -75 dB.

R.S.C. TYPE TFMI TRANSISTORISED VHF;

FM RADIO TUNER

Send S.A.E.
for leaflet.

,

I Z.'-GNS.
2

Total cost of parts with detailed wir-
ing diagrams and instructions. Cart.
10/-. Or factory built, 155 gns. Or
In Teak fhaished cabinet as Illustrated.
195 gnu. Terms: Deposit £5 and 9
rattily. pymte. 36/, Total 622/11/,

HIGH FIDELITY LOUDSPEAKER UNITS
MINI -8 8 watt rating. 3 or 15 ohm. Fre-
quency response 50-13,000 c.p.s. Specially
designed high flux Sin. speaker with low
fundamental resonance. Teak veneered
cabinet, 91X x 7f in. Carr. 7/6E6/19/11
" PETITE " Size only 101 x 61 x 7f in.
Rating 10 watts R.M.S. Frequency
range 45-20,000 c.p.s. Cabinet beautifully

finished in Walnut or light Teak. Fitted specially
designed heavy cast 6in. speaker with large pole
pieces, extra long voice coil and rubber cone surround.
Impedance 3 or 15 ohms. Deposit 36/- and 9 mthly.
pyts. of 25/- (Total 513/11-). Can. 7/6.11 Gns.
Following types have handsome " slim line " cabinets
finished in Satin Teak or Walnut, acoustics ly lined
and ported.
The GLOUCESTER. 24x 20X 8in. 12in. high
flux 12,000 line speaker. Crossover unit, and
Tweeter. Rating 10 watts smooth response.
40-20,000 c.p.s. Impedance 15 ohms. Or
Deposit 36/- and 9 monthly pyts.

14 Gns.of 25/- (Total 513/1/-). Carr. 15/-. I

R.S.C.SLINR3OSTERE0441Pl#70?
TECHNICAL SPECIFICATIONS COMPARE Mutt Insert FAvulittABLY

WITH SIMILAR AMPLIFIERS OFFERED AT TWICE THE COST
Complete Kit of All parts, point-to-point
parts with full wiring diagrams and * Matched Components.

tails and point -to
point wiring dia-
grams. Only

detailed
18 Gns.

Unit factory

* CROSS -TALK -52 dB. at 1,000 c.p.s.
* CONTROLS: 5 Position Input Selector,

Bass Control, Treble Control, Volume

constructional de- * Close Tolerance Ganged Pots.

101 Gns. or Deposit
Control, Balance Control, Stereo/Mono
Switch Tape Monitor Switch, MainsCarr. 10/-

gns. or fitted AUDIOTRINE HI -Fl SPEAKER Magnetic P.U. (2) Ceramic or Crystal
bUttaiiitt f '''' tlZSwitch.,pp,,,,,t,, *INPUT SOCKETS (Matched Pairs): (1)
in beautiful SYSTEMS £ 29/2/9 ). P.U. (3) Radio Aux. (4) Tape Head/walnut or Provides a smooth frequency response Pitted cabl-

d most from 40-20,000 c.p.s. consisting of 12in. 4 earn 15/,
Microp h
Operationon

hone.
of the Input Selector Switch

teak veneer- net as above

as illustrated 12,000 line 15 ohm speaker. Crossover
18 } gne. Unit and Tweeter. Highly recommended

assures appropriate equalization.
Rigid 18 s.w.g. Chassis. Size 12x 3 x 8in.

Carr. 12/6. for use with any IIih-Fidelit 1 a2efid"9 mLt:r * Attractive Rigid Perspex Facia Plate
Dep. £4/12 *

Deposit Amplifier. 10 Watt unit, 5 gns. Can'. PYte 64/10. and Spun SilverMatching Knobs.t3/2/- and

40/13 (TotalI (Total £5118/6l. 20 Watt Unit £6119/9. Cart. 7/6.

(15Aa115,6).9 mthly. pyt 5/6 or deposit 15/- and 9 monthly payments of 11/8 * NEON PANEL INDICATOR.
Above facilities, etc., except for Ganging and Balance Control821/134. apply also to Super 15. ALL HIGH GRADE COMPONENTS,

AUDIOTRINE HI-FI LOUDSPEAKERS ETC. THESE UNITS ARE EMINENTLY SUITABLE FOR USE
WITH ANY MAKE OF PICK-UP OR MICROPHONE (Crystal,
Ceramic, Magnetic, Moving Coil, Ribbon), SUPERB SOUND
OUTPUT CAN BE OBTAINED BY USING WITH FIRST RATE
ANCILLARY EQUIPMENT.

Heavy cast construction. Latest high efficiency ceramic
magnets, Dual Cone for extended frequency range.7-- Plastic treated surround giving low

resonant frequency. Response 30-20,000
c.o.s. Impedance 3 or 15 ohms. Carr 5/6

HF811D Bin. 10 WATT 4 gns.
Fl OOD 10in. 15 WATT £5'15/-.

HF121D 12in. 20 WATT £6 15'-
H FI 27D 12in. 30 WATT 9 gns.

* 200-250 v. A.C. Mains operation
'* High Sensitivity
* Drift -free reception
* Sharp A.M. Rejection
* Output ample for any amplifier (approx.

500 mV.)
* Simple alignment instructions
* Output available for feeding tuning

meter
* Output for feeding Stereo Multi -planer
* Tuner head using Silicon Planar

Transistors
* Designed for standard SO ohms co -axial

input

To visually match our Super 15 and 30
amplifiers and of the same high standard
of performance and reliability. The pre -

wired tuning bead facilitates speed and
simplicity of construction. Printed cir.
cultry, only first grade transistors and
components used. Our latest product giving

you the best at half the cost of comparable
units.

WW -140 FOR FURTHER DETAILS.

A DUAL CHANNEL VERSION
OF THE SUPER 15 Employing TwinPrinted Circuits

AUDIOTRINE PLINTHS
for Record Playing units.
Teak finish cut for Garrard
1000, 2000, 3000, AT6 Mk II,
AT60,SP25 or Goldring GL68.
Or with clear Perspex cover as
illustrated, 25/19/11 complete.

HI -PI SINGLE RECORD PLAYING UNITS
Consisting of the popular Garrard SP25 turntable
and Goldring CS90 High compliance Cartridge.
Fitted on Plinth as above and complete with Clear

amplifier. (Normal Price £24/15/-.) ni. Gns.
Perspex cover. Ready to riplu1g5lin ' Hi-fi

TERMS: Deposit 3 Gns. and 9 monthly payments
43/7 (Total 822/15/3).
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NEWCASTLE- LONDON
New branches open. See opposite page

LOUDSPEAKERS IN CABINETS
1210. 10 WATT, Walnut
Veneered Cabinet. Size
15 x 16 x klin. approx. High
quality 12in. 10 watt 12,000
line speaker, 3 ohms or 15
ohms £4/19111. Carr. 7/6.
Or Deposit 15/- and 9 mon-
thly payments 11/2. (Total
£511516).
121n. 20 WATT. High
Quality High Flux //speaker. 15 ohms in Cabinet,
Botched as above. Size 18 x 18 x 8in. 07/19(11.
Carr. 10/6. (Or Deposit 2416 and 9 monthly
payments of 17/3. (Total E8/19/9.)
12in. 30 WATT. 17,000 lines in walnut finished
cabinet 10 Gm. Carr. 12/6. Terms: Deposit
32/- and 9 monthly payments of 22/4. (Total
£11/13/-).
COLUMN TYPE 40 WATT, with four 12in. high
flux speakers. 191 Gus. Carr.15/-. Or deposit 3 Gm
and 9 monthly payments 43/7 (Total 522/15/3).

I 2in. 30watt HEAVY DUTY
LOUDSPEAKERS 15 ohm. 7 GNS.
Terms available Carr 10/.

SPECIAL PURCHASE of 15 in. 30 watt
L 'SPEAKERS IS ohms Cal
Brand New Carr. 10/- a.0 19.11
IS in. 40 watt LOUDSPEAKERS
EXTRA HEAVY DUTY 15 ohms "cri

15/.
Normally approx. £19. Limited nibei

FANE 122/10 20 WATT HEAVY DUTY
LOUDSPEAKERS 12in. 15 ohm. GNS.
With exceptionally robust tin.
diameter voice coil assembly. Poet 5/6
Model 122/10A with Dual Cone 6 Grin

R.S.C.4 watt GRAM AMPLIFIER KIT
Complete set of parts to build a good quality
compact unit suitable for use with any record
playing unit. Mains isolated chassis. Separate
Bass and Treble controls. Output for 59/11
2-3 ohms speaker. For 200-250 v. A.C.

POWER PACK KITS Fully smoothed out-
put 250 v. 60 mA. H.T. and L.T. 6.3 v., 1.5
amps. Consists of chassis, Double wound Mains
Trans. 200-250 v., Rectifier, Choke, Electrolytics
and circuit. Or with case in lieu of 22/11
chassis 2611.

R.S.C. TRANSFORMERS
Fully Guaranteed. Interleaved and Impregnated.
MAINS TRANSFORMERS. Primaries 200.250 v.
MIDGET CLAMPED TYPE 25 x 21 x
250 v. 60 mA. 6.3 v. 2 a.
250-0-250 v. 60 mA., 6.3 v. 2 a.

FULLY SHROUDED. UPRIGHT MOUNTING
250-0-250 v. 60 mA., 6.3 v. 2 a. 0-5-6.3 v. 2 a., 21-3-310. 19/9
250.0-250 v. 100 mA. 6.3 v. 4 a. 0-5-6.3 v. 3 a 33/9
300-0-300 v. 100 ma., 6.3 v. 4 a., 0-5-6.3 v. 3 a 33/9
300-0-300 v. 130 mA. 6.3 v. 4 a.. c.t. 6.3 v. 1 a. For

Mullard 510 Amplifier 41/9
350-0-350 v. 100 mA., 6.3 v. 4 a., 0-5-6.3 v. 3 a 33/9
350-0-350 v. 150 mA., 6.3 v. 4 a., 0-5-6.3 v. 3 a 42/9
425.0-425 v. 200 mA., 6.3 v. 4 a. c.t. 5 v. 3 a 67/9
426-0-425 v. 200 mA. 6.3 v. 4 a.. 6.3 v. 4 a., 5 v. 3 a 89/9

TOP SHROUDED DROP -THROUGH TYPE
79/9450-0-450 v. 250 mA., 6.3 v. 4 a. c.t., 5 v. 3 a

250-0-250 v. 70 mA., 6.3 v. 2 a., 0-5-6.3 v. 2 a 19/9
250-0-250 v. 100 mA., 6.3 v. 3.6 a 21/9
250-0-250 v. 100 m.h., 6.3 v. 2 a., 6.3 v. 1 a 22/9
350-0.350 v. 80 mA., 6.3 v. 2 a., 0-5-6.3 v. 2 a. 23/9
250.0-250 v. 100 mA., 6.3 v. 4 a.. 0-5-6.3 v. 3 a. .  32/9
300-0-300 v. 100 DIA., 6.3 v. 4 a., 0-5-6.3 v. 3 a. 32/9
300-0-300 v. 130 mA., 8.3 v. 4 a., 0.5.6.3 v. 1 a., suitable

for Mullard 510 Amplifier 39/9
350-0-350 v. 100 mA., 6.3 v. 4 a., 0-5-6.3 v. 3 a. 32/9
350-0-350 v. 150 mA., 6.3 v. 4 a., 0-5-6.3 v. 3 a. 39/11
FILAMENT or TRANSISTOR POWER PACK TRANSFORMERS
12 v. 1 0. 8/9: 6.3 v. 1.5 a. 6/9; 6.3 v. 2 a. 7/9; 6.3 v. 3 a. 9/9;
6.3 v. 6 a. 19/9; 12 v. 3 a. or 24 v. 1.5 a. 19/9; 0-25-30-42 v.
2 a. 27/9.
AUTO (Step UP/Step DOWN) TRANSFORMERS
0-110/120 v. 200-230-250 v. 50-80 watts
150 watts 29/11: 250 watts 49/9: 500 watts
CHARGER TRANSFORMERS
0-9-15 v. 11 a 13/9 0-9-15 v. 6 a.
0-9-15 v. 5 a. 21/9 0-9-15 v. 3 a.
0-9-15 v. 21 a 16/9 0-9-15 v. 8 a.
OUTPUT TRANSFORMERS
Standard Pentode 5,000 11 to 311 or 7,0000 to 30
Push pull 8 watts EL84 to 30 or 150

R.S.C. A10 30 watt AMPLIFIER HIGH FIDELITY
ULTRA LINEAR PUSH-PULL OUTPUT
SIX VALVES EF86, EF86, ECC83, 807, 807,
GZ34. Tone Control Pre -amp. stages arc in-
corporated. Sensitivity is extremely high. Only
12 millivolt ininimuns input is required for full
output. THIS ENSURES THE SUITABILITY
OF ANY TYPE OF MICROPHONE OR PICK-UP.
Separate Bass and Treble controls give both
" lift " and "cut." Two inputs with separate
vol. controls permit simultaneous use of "
pick-up, etc., etc. AN OUTPUT SOCKET WITH PLUG IS INCLUDED FOR
SUPPLY OF 300 v. 20 mA. and 0.3 v. 1.5 A. FOR A RADIO TUNER, Price in
kit form with easy to follow wiring diagram.
ONLY Or factory built using latest EL34output valves with 12
Carr. 12 Gns guarantee. 15 GNS. TERMS ON ASSEMBLED
12/6. °UNITS. DEPOSIT nisi- and 9 monthly payments of 33/7
(Total 817/10/31. Protective cover with handles available for 21/-.
Type 807 output valves are used with High Quality Sectionally Wound output
transformer specially designed for Ultra Linear operation. Negative feedback of 20
dB. in main loop. CERTIFIED PERFORMANCE FIGURES ARE EQUAL TO
MOST EXPENSIVE UNITS AVAILABLE. Frequency response ±3 dB. 30-20,000
c/s. Tone Controls. 12 dB. at 50 ens. +12 dB. to -6 dB. at 12,000 cis hum
and noise 70 dB. down. Good quality reliable cromponents used. Chassis finish
gold hammer. Overall size 12 x 9 x 9in. approx. Power consumption 160 watts.
For A.C. mains 200-250 v. 50 c/s. Output for 3 and 15 ohm speakers. EQUALLY
SUITABLE FOR THE CONNOISSEUR OR FOR LARGE HALLS, CLUBS, OR OUT-
SIDE FUNCTIONS. IDEAL FOR USE WITH MUSICAL INSTRUMENTS, SUCH
AS STRING BASS, ELECTRONIC ORGAN, GUITAR, etc. FOR ' POP ' GROUPS,
GARRISON THEATRES, etc.. etc. We can supply Microphone. Speakers, etc., etc.
at keen cash prices or on terms with amplifiers. EXPORT ENQUIRIES INVITED.

R.S.C. All 12-14 WATT AMPLIFIER
HIGH FIDELITY ULTRA LINEAR OUTPUT
" BUILT-IN " TONE CONTROL PRE -AMP
STAGES. Two input sockets with associatrd
controls allow mixing of " mike" and gram., etc
High sensitivity. Includes 6 valves ECC83,
ECC83, EL84, EL84, EZ81. High quality section-
ally wound output transformers specially designed
for Ultra Linear operation. Reliable components.
INDIVIDUAL CONTROLS FOR BASS AND
TREBLE " Lift " and " Cut." Frequency response ± 3 dB, 30.20,000 c/s. Six
negative feedback loops. Hum level 60 dB. down. ONLY 23 millivolts INPUT
required for FULL OUTPUT. For use with all types of pick-ups and mikes.
Comparable with the very best designs. For grams, radio or tape. For MUSICAL
INSTRUMENTS such as STRING BASS, GUITARS, etc.
OUTPUT SOCKET with plug provides 300 v. 30 mA. and 6.3 v. 1.5 a. For supply
of a RADIO TUNER. Size approx. 12 x 9 x 7in. For A.C. mains 200-250 v. 50 cis.
Output for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis is
fully punched. Full instructions and point-to-point wiring diagrams supplied
(or factory built f11/151-). TERMS: DEPOSIT 36/6 and Do .1 Cam
9 monthly payments of 25/9. (Total 013/8/3). Perforated meta! isW". 11/6
covers with 2 carrying handles can be supplied 1,0 21',

COMMUNICATION RECEIVER RX 60 DE -LUXE

(Total £21/19/-). Carr. 11/-.

4 Band 535 ke/s. to 30 Mcia. SUM: Rule
Tuning Dial with Pamdspread and " 5"
Meter. A.V.C. Noise Limiter, B.F.O. Phone
Jack. Built-in speaker. Stand-by Switch
with terminal for transmitter. Built-in
Antenna for long range reception. High
Sensitivity. For 200-250 v. A.C. mains.
Handsome chrome decorated cabinet. 131 x
51 x Slin. Or Deposit 25 19 Gns.and 9 monthly payments 37/8

50 cis.

14/11
15/11

14/9
99/9

25/11
18/9
31/9

7/9
11/9

Push pull 10-12 watts 6V6 to 31) or 150 19/9
Push pull 10-12 watts to match 6V6 to 3, 6, 8 or 1513 2119
Push pull EL84 to 3 or 1511 10-12 watts 19/9
Push pull Ultra Linear for Mullard 510, etc. 35/9
Push pull 15-18 watts, sectionally wound 61.6, KT66,

etc., for 3 or 150 29/9
Push pull 20 watt high -quality, sectionally wound
EL34, 6L6, KT66, etc., to 3 or 150 fully shrouded -55/9
SMOOTHING CHOKES
250 'on. 5 H., 1000 12/9 80 mA., 10 if., 3500 7/9
150 mA 7-101{., 25011 12/9 60 mA., 10 H., 4000 . .4111
100 mA., 10H., 2000 9/11 1 amp. 0.50 L.T. type 7/9

WAVEMETERS TYPE 'D' No. I. Pr." New' 59/11Ex. Govt. Available Mail Order only.

4/5 WATT A5 HIGH GAIN AMPLIFIER
A highly sensitive 4 -valve quality amplifier
for the home, small club, etc. Suitable for
all crystal or ceramic P.C. heads and
practically all " mikes." Separate Bass and
Treble controls giving " lift " and "cut."
Huns level 71 dB. down. Negative feedback
15 dB. Reserve power supply 300 v. H.T.
and 0.3 v. L.T. for Radio Tuner or Tape
Deck Pre -amp. For A.C. mains 200-250 v.
Speaker output 3 ohms. Kit complete In every detail. 04m/9
Fully punched enamelled chassis. point.to-point
wiring diagrams and instructions. Assembled ready for use. L6/6/-.

R. S. C. BATTERY ELIMINATORS
Type BMS. Size 54 x 41 x 2in. approx. Completely
replaces batteries supplying 1.5 v. and 90 v.
where A.C. mains 200-250 v. 50 cis. Is available.
For all battery portable receivers requiring
1.6 v. and 90 v.
Complete kit with diagrams, 44/9 Or 59/11 ready for use.

TAPE PRE -AMPLIFIER Linear LP/1 Switched Emmlisation.
Positions for Recording at 1 lin., 31in., 70n. per sec., and Playback.
EM84 Recording Level Indicator. Designed primarily as the link
between a Magnavox Tape Deck and Hi-Fi amplifier, suitable almost
any Tape Deck. Cash or Terms
S.A.E. for leaflet. 114 Gns.
TRANSISTOR SALE Mullard 0071 2/11. 0072 2/11. 0081
2/11. 0C45 3/11. 0C44 3/11. 0075 7/9. 0C171 8/9. AF117 6/9.
Eiliswau XA101 3/9, X A112 3/9. XCIO1A 3/9. Postage 6d. for
up to 3 transistors.

HEAVY DUTY SELENIUM RECTIFIERS 19/91
12v. 15 amps. F.W. (Bridged). Only

SELENIUM RECTIFIERS F.W. (Bridged)
All 6/12 v. D.C. output. Max. A.C. input 18, 1 a. 3/11; 2 a. 6/11;
3 a. 9/9: 4 a. 12/9; 6 a, 15/9.

HEAVY DUTY BATTERY CHARGER KITS
Consisting of Mains Trans. 200-250 v., Rectifier, Ammeter, Variable
Charge Rate Selector, Panels. Plugs, Fuses and holders. Fully
punched. stove enamelled case and circuit.

6/12 v. 4 a. 49/11 6/12 v. 6 a. 69/11

INTEREST CHARGES
REFUNDED

on Credit Sale
purchases settled

in 3 months.

WW -141 FOR FURTHER DETAILS.

RSC

Switch on to
Pitman books

Modern
Electronic
Components
G. W. A. Dummer 63s net

In this book the author has sought to
present the first comprehensive survey
of the more common components,
together with information on their
behaviour under the arduous environ-
mental conditions to which they are
often subjected. As an aid to the choice
of the most suitable component for a
particular purpose, this book should be of
fundamental value to engineers concerned
with the design, development, produc-
tion and use of electronic equipment.

The Silicon
Gate -Controlled
Switch
edited by G. ). Pridham Its 6d net
Aimed at H.N.C. and higher level elec-
tronics students, this short monograph
was originally presented as a symposium
by experts from four major electronics
companies at Enfield College of Tech-
nology. The device is a transistor -type
mechanism, recently developed, which
has found wide applications in computer
and other electronic circuitry.

Connectors,
Relays and
Switches
G. W. A. Dummer and N. E. Hyde SOs net

This is the latest volume in the series
Radio and Electronic Components,
by Mr. Dummer. The series has been
designed to meet the needs of the rapidly
expanding electronics industry for in-
formation about specific components.
Connectors, Relays and Switches is the
first book in the world covering electronic
connections -a subject of extreme im-
portance, because of improvements in
reliability of conventional components
and integrated circuits, necessitating
similar improvements in connection
methods.

available from all booksellers,
I or by post (add 2s 9d postage and

packing per book) from:

I NEW ERA BOOKS LTD
14 NEWTON STREET
LONDON W.C.2.

WW -142 FOR FURTHER DETAILS.
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HENRY'S RADIO LTD. CALL
303 EDGWARE RD., LONDON, W.2. IN
PADdington 100819 (STD:01-723-1008) AND

Open Mon. to Sot. 9-6. Thurs. I p.m. SEE

S.A.E. 8 page I ist of transistor, valves etc. US

16

8

14

TRANSP:T.A STEREO I0.IOJ

7

co 6 6 6 t

ONMNIMII

12

S.C. R. ( SILICON CONTROLLED)
RECTIFIERS

I Amp 50 p.i.v. 7/6. 100 p.i.v. 9;6. 200 p.w.
12/6. 300 p.i.v. 15/-. 400 p.i.v. (280 v. RMS)
17/6. 7 amp. 400 p.i.v. 25/-.

HI-FI AND
ORGAN DEM-
ONSTRATION

ROOM OPEN -
ALL WELCOME

(I) REGENT -6 MW1LW
POCKET RADIO TO BUILD
6 -Transistor superhet. Geared tuning.
Push-pull speaker output. Moulded
cabinet 5 x 3 lkin. Phone socket.

COSTOTAL T 69A 1 P.P.
TO BUILD /. 2/-

Full tuning on both bands.

(2) SOLID
SLATE IGNI-
TION As Sept.
"P Electronics."
All parts E6/19/6,
post 2i6

(3) FM STEREO DECODER KIT
7 -Transistor printed circuit design
with stereo indicator and pre -amp.
For use with any valve or transistor
FM tuner. Uses Ger. and silicon tran-
sistors and pot cores to Mullard
design. PRICE £5.1 G A P.P.

(4) BUILD A QUALITY 2 OR 4 TRACK
TAPE RECORDER

NEW 3 -SPEED VERSION. Using New '363'
Decks. * TWO -TRACK. Deck E10/10/ -
Martin Amplifier E14/1916. Cabinet and
Speaker 7 gns. Complete kits with FREE 7in.
1,200ft. tape, spare spool. 27 ric P.P.
Today's value 35 gns. 15/.

DEAC RECHARGEABLE BATTERIES
.3.6 volt 500 mA/h 12/6 P.P. 1/6
*9.6 volt 225 mA/h 20/- P.P. 1/6
DEAC charger for 3.6 and 9.6 volt packs, 45'-.
Also eliminator 67/6. P.P. 27-.

(5) VHF FM TUNER TO BUILD
87/105 Mc/s. "5 transistor Superhet." Geared
tuning. Terrific quality and sensitivity. For
valve or transistor amplifiers. 4x 34 x 2kin.

* FOUR -TRACK. Deck EI3110h. Martin Complete with dial plate. (The item 3 FM
Amplifier E15/19/6. Cabinet and speaker 7 gns. Decoder).
Complete kits with FREE 7in. 1,200ft. tape, TOTAL COST L6.19.6 P.P.spare spool.O BUILD 2/6
Today's value 40 gns. 30 gns. P.P.7:

(Cabinet Assembly 20/- extra)

(6) GARRARD DECKS -BRAND NEW, WITH HIGH QUALITY CARTRIDGES ti` i'-_

1000 mono ... ES 19 6 SP25 stereo ... EICI 19 6 401 less cart./arrn E27 0 0 -g C3 `O'

1000 stereo ... E6 6 0 SP25 Deram .. E13 10 0 AT6 mono .... f8 9 6 E -o r,

2000 mono ... Ell 6 0 AT60 less cart.. E9 19 6 AT6 stereo ... E9 0 0 .ii t%.E

2000 Stereo ... E6 9 6 AT60 mono ... El 0 10 0 AT6 Deram ... El I 9 6
30001m stereo . ET 10 6 AT60 stereo .. EIO 19 6 Deccadec Mk. II £17 7 0 1 i E
SP25 less cart.. E9 19 6 AT60 Deram .. E13 10 0 A70 less cart... E17 7 0 _-o -0
SP25 mono ... LIO 10 0 LAB80 less cart. E27 0 0 (P. & P. 5/- any type) -7C'15.t.

(7) GLOBEMASTER MW(LW SW
PORTABLE RADIO TO BUILD

6 MULLARD TRANSISTORS
Full 3 -waveband tuning. Push-button wave -
change. Superhet printed circuit. Black -
chromed cabinet II x 74- x 3kin. (SW 17-50
metres). Ear. Record sockets. I watt push-
pull output.
TOTAL COST L7.91.6 P.P.
TO BUILD 3/6

(8) TOURMASTER CAR RADIO
7 -Transistor MW/LW Car Radio. 12 volt
operated. 3 watt output. Push-button wave -
change. RF stage. Supplied built, boxed,
ready to use with speaker and baffle. Car
fixing kit and manufacturers' current guar-
antee. Special Bargain Offer. Buy Now!
List Price 15 gns.
OUR PRICE go P.P."'  3/6

10 AND 20 WATT MONO AND
(9) POWER AMPLIFIERS. 10 watts RMS
output. 100mV input. 30 c/s to 20kcis ± I dB.
6 -Transistor Push-pull. Panel size 4 x2#x lin.
1-1/S 4x 4in.
TPA10/3 3-5 ohm speaker, E4/10/-. P.P 2/6
TPAI0/15 12-16 ohm speaker E5/5/-. P.P. 2/6
(Mains unit, I or 2 amplifiers, 59/6. P.P. 2/6)

The finest High Fidelity at
Unbeatable Prices

STEREO TRANSISTOR AMPLIFIERS
(1O) PREAMPLIFIERS. 8 input selector.
Treble, bass, volume, filter controls. 1 ImV
to 300mV inputs. Battery operated or from
Mains Unit. Output up to 150mV RMS.
MP2 Mono 93 x 2k x 2in. E5/10/-, P.P. 2/6
(grey and gold front panel 8/6).
SP4 Mono/Stereo, 9 x 31 x I kin., E10/19/6,
P.P. 3/6 (front panel plate 12/6).

*ALL UNITS BUILT AND TESTED

25 WATT AMPLIFIER
8 -Transistor design. Push-pull output for 74
to 16 ohm speaker. 150mV input. 30c/s
to 20kcis x I dB. For use with valve or tran-
sistor preamplifiers as item (10) above.

AND
PRICE

TESTED
BUILT a 9.61 P.P.

(Mains unit 79/6, P.P. 2/6)

(13)
PT34
TPIO
EPIOk
ITI-2
EP2Ok

IkV
2kV

10kV
20kV
10kV

MULTI -METERS
39/6 TP5S 20kV E5/19/6
751- EP3Ok 30kV E6/10/-
79/6 EP5Ok 50kV f0/15/-
69/6 500 30kV E8/17/6
99/6 EPIOOk 100kV E10/10/-

(15) GARRARD BATTERY 2 -SPEED
9 VOLT TAPE DECK

Brand New with R/P head, erase/osc. head,
tape cassette and instructions. 2 speed 2 -
track. 9 volt operated. List price 13 gns.
OUR PRICE £8.19.6 P. P.

3/6.

(18) MINIATURE OSCILLOSCOPE
MODEL CT52

High sensitivity 'scope, Cul!), portable with
Mullard DG7/5 21in. tube. 10 c/s. to 40 kris.
FREE running Time Base. Single Sweep
Pulse Monitoring 50 mIsec. to 0.1 is sec. Y -
Plate sensitivity 40 v. per cm. 3 dB. 25 c/s. to
2 MO. and up to 35 dB. Gain on Amplifier.
Full input facilities and controls. 110 to
250 volt A.C. mains operated. Complete in
portable case with leads. In new condition.

£22.10.0 Carr.10& Pkg.

FULL HANDBOOK AND CIRCUIT.

VHF FM TUNER FMT41
Built Superhet. 6 transistor 3 diode 9 volt. All
transistor. Ready to use. E81101- p.p. 21-.

WE CAN SUPPLY FROM STOCK MOST OF
THE PARTS SPECIFIED ON CIRCUITS IN
THIS MAGAZINE. SEND FOR QUOTATION.
FULL DESCRIPTIVE LEAFLETS AVAILABLE
ON ALL ITEMS.

(12) MW'LW QUALITY
TRANSISTOR RADIO TUNER

Fully tunable superhet with excellent sensi-
tivity and selectivity. Output up to k volt
peak. Complete with front panel, etc., 9 volt
operated. For use with any amplifier or tape
recorder.

TO
TOT

BUILD
AL COST L3.19.6 216*

(14) VHF FM TUNER
Supplied as 2 preassembled Panels, plus metal
work. Superhet design, 88-108 Me s. 9 volt
operated.
Total cost E12117/6, p.p. 2/6.

(16) NOMBREX TEST UNITS
* I50 kc/s.-350 M/cs. R.F. Generator,

£10/10/--. All Transistor.
* 10 c/s.-100 kc/s. Transistor. E16/19/6.

Audio Generator.
(17) 5 WATT AMPLIFIER
6 -Transistor Push-pull, 3 ohms. 6mV. into
1K. 12/18 v. supply. 24 x 2 x lkin.
BUILT AND TESTED 69/6 P.P.(optional mains units 54/-)
1+ watt version 59/6.

Matching Preamplifier, 6 inputs, treble/bass/
selector/volume controls. 6-10 mV. output.
9-18 v. supply. 79/6, p.p. 2/-.

For use with any Transistor Amplifier

1966 CATALOGUE
HAVE YOU A COPY?
Fully detailed and illus-
trated. 150 pages of
components, equipment,
etc. Over 5,000 stock
items. PRICE 6/, post
paid. Free discount
vouchers with every
catalogue.
YOU CANNOT AFFORD
TO BE WITHOUT A
COPY OF THIS CATALOGUE.

III ii1' 5II 10011111

SUPPLIERS OF QUALITY
COMPONENTS AND EQUIPMENT
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BUILD THE WORLD'S FIRST ALL
TRANSISTOR PORTABLE ORGAN KIT

* EASY TO BUILD WITH PRINTED CIRCUITS AND
FULLY COMPREHENSIVE HANDBOOK

* CIRCUITS USE 170 TRANSISTORS AND DEVICES
* 10 SELECTED TONE COLOURS PLUS VIBRATO
* PORTABLE TWO COLOUR CABINET WITH DE-

TACHABLE LEGS, MUSIC STAND, SWELL PEDAL
* THE ONLY COMPLETE KIT AVAILABLE IN THE

WORLD -BRITISH DESIGNED AND MADE
SPECIFICATION:
 TONE COLOURS (ROCKER TABS), 10 DIFFERENT TONES CAN BE SELECTED  SWITCHED
VIBRATO 49 NOTE C C FULLY SPRUNG KEYBOARD G OCTAVES OF GENERATORS  PRESET
VOLUME CONTROL  TONE COLOUR BLEND CONTROL  FOOT SWELL PEDAL OUTPUT UP
TO VOLT  110 250 VOLT MAINS OR 18 VOLT BATTERY  FULLY POLYPHONIC 0 PLUG IN
PRINTED CIRCUIT PANELS 0 SIMPLE LOCKED -IN TUNING  DETACHABLE LEGS WITH STOW-
AGE  CABINET SIZE 30! 151 . 9in. 0 WEIGHT 35 lb. $ FULLY DETAILED INSTRUCTION
HANDBOOK WITH PHOTOS, DRAWINGS AND CIRCUITS

MAYFAIR PORTABLE
ELECTRONIC ci

ORGAN

DETAILED

LEAFLET

ON REQUEST

BUILD FOR YOURSELF -YOUR FRIENDS -CLUBS AND GROUPS -SAVE POUNDS

TO BUILD YOURSELF IN
EASY STAGES. UNBEAT-
ABLE FOR PRICE, PER-
FORMANCE AND QUALITY

* COMPLETE KIT WITH CABINET
ALL COMPONENTS & HANDBOOK 99 gns

 ALL SOLD SEPARATELY PACKET BY PACKET
 H.P. AVAILABLE FOR COMPLETE KIT
 HANDBOOK SEPARATELY 20 - POST PAID

Designed by
L. W. ROCHE

FULL AFTER SALES SERVICE
ALL PARTS FULLY GUARANTEED

ACCLAIMED BY EVERYONE. CALL
FOR DEMONSTRATION AND SEE
FOR YOURSELF.

 GROUPS- CLUBS- HOBBYISTS - HOME ENTERTAINMENT - SCHOOLS 

HENRY'S RADIO LTD. 303, EDGWARE ROAD, LONDON, W.2, ENGLAND
PADdingron 1008;9 (STD: 01-723-1008).

ELECTRONIC COMPONENT SPECIALISTS (Hours: Monday to Saturday, 9 a.m. to 6 p.m. Thursday, I p.m.)

Wilkinsons FOR RELAYS
P.O. TYPE 3000 AND 600

BUILT TO YOUR REQUIREMENTS -QUICK DELIVERY
COMPETITIVE PRICES -VARIOUS CONTACTS

DUST COVERS -QUOTATIONS BY RETURN
LARGE STOCKS HELD OF MINIATURE SEALED RELAYS INCLUDING HIGH SPEED
G.E.C. - SIEMENS - S.T.C. - ERICSSON - E.M.I. - BEST MAKES - 25,000 IN

STOCK - 150 TYPES - DETAILED LIST ON REQUEST
SIGNAL GENERATOR TYPE 52A. Input 230 volt METERS GUARANTEED. 3omplete list available

tin. Moving Coil Flush Round.
Microamps 0;500, 25/-.
Amps. 0 5, 27/6; 0/15, 15 -.
Milliamps. 0/15, Square, 37/6.
0/25 or 0/50, Square, 17/6.
Amps. 50-0-50, Square, 17/6.
2fin. Moving Coil Flush Round.
Microamps. 0/100(40/-; 0/500,
37/6; 0/250 Projection, 30/-.

31f x lin., 10 Milliamps. 10-0-10, 35/-; 0/100,
counts per 25/-; 0/150, Projection, 17/6. 3fin. FR. MC. Rectifier,
second with 4 r. A.C., 0/100 microA., 95/-; 10 milliA., 10 or 20 v. 70/-;
figures. The Fr? 0/200, 75/-.
following D.C. L2 00 A.C. AMMETERS. 2jin. FR Moving Iron, 0/10, 44/-.
voltages are HEAVY DUTY TRANSFORMER. Double wound.
available, 8 v. Input 200/250 v. Output 90/120 v. 14 amp., $15.
12 v., 24 v., -.35 Post MAINS TRANSFORMERS. Output 28/37 v. 3 amps.
50 v., or 100 v. 1/6. 42'6. Rectifier for 24 v. D.C. 27/6. Post 5/-.
VEEDER-ROOT MAGNETIC COUNTERS WITH ZERO HAIR HYGROMETERS, 4in. round, by Negretti &
RESET 800 COUNTS PER MINUTE. COUNTING TO Zambra, scaled 0/100 reading relative percentage
999,999. 230 volts A.C. or 110 v. D.C. 65/-. Post 2/9. humidity. 65/-. Post 3/-.
Fuse Holders L356. 1 hole fixing 30/- doz.
Slydlok Fuses. 60 amp. with studs 30/-doz.
Photo -Electric Calls. 90 CV 1716. Post 2/-.
Projection Lamps. 100 vt 100 watt, Pre -
focus, Cap or S.B.C., double contact, 17/6.
post 2/-.

50 c/s., with leads, dummy antenna. 0 to 52 Mc/s.
in 4 bands with calibration charts. Coarse and fine
at tenua tors. Ills. and ext. mod. Output 0.5 micro -volts
to 100 milli/v. impedance, 70 and 1000, £10. Cam 20/-.
AUTO TRANSFORMERS by 8.T.C. Totally enclosed
C -core type, 110-250 volts, 8 tappings. 50 cycles.
1,000 watts. Size 61 x 5,1 x 51in., 84. Post 7/6.

SMALL MAGNETIC COUNTERS

L. WILKINSON (CROYDON) LTD.
LONGLEY HOUSE LONGLEY RD. CROYDON SURREY

Phone: THO 0736 Grams: WILCO CROYDON

SILENT
POWERFUL
A C MOTOR
:230 VOLTS
RESILIENT
MOUNTED

BRAND NEW IN A ' h.p. FRAME PRICE
CONTINUOUS RATED at * h.p. and

97'6Button reset ensures complete pro -
fitted with thermal device with Push

tection against overheating. 1,440
r.p.m. "shaf t , lrlong. Fully Guartd. Carr. 7/6.
EQUIPMENT RACKS 5ft. high, 85. POST OFFICE
STANDARD. 6ft. high with U -channel sides drilled
for l9in. panels, heavy angle base LI/10 Cge. 20/-.
ARROW CONTACTORS. 240 volts 50 c/s. 30 amp.
2 make, 60'-. Post

SUBMINIATURE MICRO SWITCHES
HONEYWELL 11SM1-TN13, S.P.D.T.
Size: .781iii. .250in. X .356in., 6/6 ea.
MICRO SWITCH. Burgess MK4BR,
robust die cast casing, 8/6 each. Post 9d.
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transistor
bias tables
E. Wolfendale, B.Sc.(Eng),
This collection of accurately computed tables has
been compiled to assist anyone wishing to design
or build a transistor amplifier. The tables can be
used either directly, to provide the values of the
three resistors required for the conventional bias
circuit, or alternatively, as a starting point for
more detailed bias circuit analysis. Optimum values
are not given in the tables as these depend on a
number of factors outside the control of the author,
such as the tolerance of the resistors to be used,
the range of the ambient temperature over which
the amplifier is to operate and the likely variation
in the supply voltage. Sufficient information is
provided however to enable the designer to arrive
rapidly at values near the optimum for the condi-
tions for which he is designing. The author has
been closely associated with research into and
development of transistors for many years and he
is a well known lecturer on transistors and their
applications.

55 pp illustrated 21s net 22s by post

ILIFFE BOOKS LTD., Dorset House, Stamford St., S.E.1

ILIFFE
BOOKS

short wave

listening
J. Vastenhoud
A Philips paperback intended as a guide for the
benefit of the increasingly large number of regular
listeners to short wave transmitting stations, and
also for radio amateurs who are interested in short
wave listening.

112 pp illustrated 12s 6d net 13s 5d by post

available from leading booksellers

PORTABLE

nput 230 v. A.C. Out-
put variable 0-260 v.
A.C. at 1.5 amp. Fitted in
beautifully finished steel
case. Complete with volt-
meter, pilot lamp, fuse,
switch, carrying handle,

£8/10/-. P.& C. 10/,
Also 2.5 amp. as above
E9/17/6. P. & C. 10/..

OPEN TYPES
Designed for Panel

Mounting
Input 230 v. A.C. 50/60

Output variable.
0-260 v.
+ amp. .... E3 3 0
I amp. .... E4 10 0
24 amp..... a 12 6

AMP. 1 AMP.

7- 0

WW -143 FOR FURTHER DETAILS.

NO EXCUSES ! NO DELAYS ! FROM STOCK !

VARIABLE VOLTAGE TRANSFORMERS

I AMP.

INPUT 230 v. A.G. 50/60 -
BRAND NEW. Carriage Paid. Buy direct
from the importer, keenest prices in the
country. All Types (and Spares) from s to
50 amp. available from stock.
0-260 v. at I amp.
0-260 v. at 2.5 amps.
0-260 v. at 4 amps.
0-260 v. at 5 amps.
0-260 v. at 8 amps.
0-260 v. at 10 amps.
0-260 v. at 12 amps.
0-260 v. at 15 amps.
0-260 v. at 20 amps.
0-260 v. at 37.5 amps.
0-260 v. at 50 amps.
15 DIFFERENT TYPES AVAILABLE
IMMEDIATE DELIVERY.

£4 10 0
£5 17 6
£8 7 6
E9 0 0

£13 10 0
£17 0 0
£19 10 0
£22 0 0
£32 10 0
£65 0 0
£85 0 0

FOR

CONSTANT

VOLTAGE

TRANS-

FORMER

Input 185-250 v. A.C. Output
constant at 230 v. A.C. Capa-
city 250 watt. Attractive metal
case. Fitted red signal lamp.
Rubber feet. Weight I 71bs.
Price E11/10/-. P. & P. 10/-.

5 Amp. AC/ DC VARIABLE VOLTAGE
OUTPUT UNIT

Input 230 v. A.G.
Output 0-260 v. A.C.
Output 0-240 v. D.0
Fitted large scale am-
meter and voltmeter.
Neon indicator, fully
fused. Strong attrac-
tive metal case 15in. x
8f in. x 6in. Weight 24
lb. Infinitely variable,
smooth stepless volt-
tage variation over range. Price £30 C. & P
Also 7 Amp. A.C./D.C. Variable Output Power Unit
Input 230 v. A.C. Output continuously VARIABLE from 0 to
260 v. A.C. OR 0 to 230 v. D C. at 7 a. Robustly constructed in
metal case, complete with safety fuse, neon indicator and volt-
meter. Size I7in. x I2in x 7in. Weight 36 lb. Price E34/10/-.
Carriage 20/-.

100 WATT POWER RHEOSTATS
(NEW) Ceramic construction winding

embedded in Vitreous Enamel
heavy duty brush assembly designed for con
tinuous duty. AVAILABLE FROM STOCK
IN THE FOLLOWING1 1 VALUES: I ohm
10a. 5 ohm 4.7a. 10 ohm 3 a.; 25 ohm 2 a.;
50 ohm 1.4 a.; 100 ohm I a.; 250 ohm .7 a.;
500 ohm .45 a.; 1,000 ohm 280 mA.; 1,500 ohm 230 mA.;
2,500 ohm .2 a.; Diameter 31in. Shaft length 7in. dia. Alin.
27/6. P. & P. 1/6.
NOW ALSO AVAILABLE IN 25 WATT

10 ohm 1.5 a.; 25 ohm I a.; 50 ohm .75 a.; 100 ohm .5 a.;
250 ohm .3 a.; 500 ohm .2 a.; 1,000 ohm, .15 a.; 1,500 ohm,
.12 a.; 2,500 ohm, .1 a.; all at 14/6. P. & P. 1/6.

SLIDER RESISTANCES
1.2 ohm 14 amp. 27/6; 36 ohm 6.5 to
2.8 amp. tapered winding, geared drive
(less knob) 37/6. P. & P. 3/6.
* 230v. A.G. MOTOR *
& REDUCTION GEAR BOX
Reversible h.p. 1,450 r.p.m., Sin. dia.
lin. long shaft. Mounted in anti -vibration
cradle.
Supplied complete with precision 20-1
reduction gearbox and pulleys.
Made to highest standard for computer
work. Ex equip. First class condition.
Price £3.5.0. P. & P. 7/6 extra.

SERVICE TRADING COMPANY -40.
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SERVICE TRADING CO
LIGHT SENSITIVE SWITCHES
Kit and parts including ORP.I 2 Cad-
mium Sulphide Photocell. Relay,
Transistor and Circuit. Now sup-
plied with new Siemens High Speed
Relay for 6 or 12 volt operations.
Price 25'-, plus 216 P. & P.
ORP.12 and Circuit 8/6 post paid.

A.C. MAINS MODEL
Incorporates mains transformer, rectifier and
special relay with 3 x 5 amp mains c/o contacts.
Price inc. circuit 47/6, plus 2/6 P. & P.

PHOTO ELECTRONIC COUNTER
Can be set for counts of up to 500 per minute.
210-250 v. A.C. powered. Kit of Components
including photo cell, high speed non-resettable
counter, transformer relay, etc., together with
clear circuit diagram. £3/2/6, plus 2/6 P. & P.-------- - -

LIGHT SOURCE AND PHOTO CELL
MOUNTING

Precision engineered light source with adjustable
lens assembly and ventilated lamp housing, to take
NBC bulb. Separate photo cell mounting assembly
for ORP.12 or similar cell, with optic window. Both
units are single hole fixing. Price per pair L2/10/ -
plus 2/6 P. & P.

SOLENOID OPERATED MAGNETIC RELAY
Type Sc13944, 4 pole c/o, 10 amp. contacts, 24 volt
D.C. operation. 12/6 each. P. & P. 1/6.

SIEMENS SEALED HIGH SPEED RELAYS
H96A, 2.2 ohm -I 2.2 ohm, H96G, 50 ohm -150 ohm,
H96C, 145 ohm 145 ohm, H96E, 1,700 ohm ; 1,700
ohm. All at 12/6 each. P. & P. 1/- on each Relay.
Bases 4/6 each.

P.O. RELAYS, Type 3000
100 ohm 3 c/o, 2 incise, 2 break. 200 ohm, 6 c/o. 600 ohm,
1 Heavy duty c/o. 600 ohm, 4 Heavy duty make. 16,000
ohm, 2 make, 2 break. All at 12/6 each. 20,000 ohm, '2
Heavy duty make. Plus 1/- P. A P.

SOLENOID. Overall length 3tin., stroke fin.
to fin. Maximum push 8 oz. 12-24 v. D.C. opera-
tion. D.C. resistance 35 ohm. Price 8/6. P. & P. 1/6.

G.E.C. SEALED RELAYS
M1069 5,000 ohms, 2 c/o. M1084 180 ohm, 4 t/o.
/41092 670 ohm, 4 c/o. 111095 670 ohm, 2 m, 2 b.
MI 100 670 ohm, 2 c/o. Ex new equipment.
111492 670 ohm 4 c/o.

All at 12/6 each, plus 1/- P. & P.

14,000 OHM SEALED RELAY. High Speed
single c/o. Platinum contacts. Super -sensitive,
ideal for Transistor circuitry. Will operate
on I milliamp, 25/.. P. & P. 1/-.

CARPENTER POLARISED RELAY. Type
5A7TR 2x 1,900 turns at 55 ohms. Including Base
25;-. P. & P. 1/-.

COMPACT HEAVY DUTY 6 volt DC RELAY
6-9 volt D.C. operation 30 ohm coil 2x 10 amp. c/o
contacts, will handle up to 250 volt A.C. Size !fin.
high x 2tin. x I fin Price 7/6, plus 1/- P. & P. 3 for
20/- post paid.

LATEST HIGH SPEED MAGNETIC
COUNTERS

4 figure 10 impulses per second. Type 100A, 500
ohm coil. 18-24 v. D.C. operation. Type 1008,
2,300 ohm coil, 36-48 v. D.C. operation. Any type,
15/- each, plus 1/6 P. & P.

RESETTABLE HIGH SPEED COUNTER
4 figure 1.000 ohm coil, 36-48 v. D.C. operation.
L3/10/.. P. & P. 1/6.
3 figure 700 ohm coil, 24 v. D.C. £2/2/-. P. & P. 1/6.

SEMI -AUTOMATIC "BUG" SUPER SPEED
MORSE KEY.
7 adjustments, pre-
cision tooled, speed
adjustable 10 w.p.m.
to as high as desired.
Weight 211b. £4/12/6
post paid.
TRANSISTORISED MORSE OSCILLATOR
Fitted 21in. Moving Coil Speaker. Uses type PP3
or equiv. 9 v. battery. Complete with latest
design Morse Key. 22/6, plus 1/6 P. & P.

VENNER I4 -DAY CLOCKWORK
TIME SWITCH

5 amp. 230 v. contact, I on/off every 24 h. Fitted in
metal case with key. Used but guaranteed. 47/-,
plus 3/- P. & P.

Postage and Carriage shown
below are inland only. For
overseas please ask for
quotation. We do not
issue a catalogue or list.

230 v. A.C. RELAY. 2 c/o 2 amp. contacts,
9,6, ex new equip. P. & P. I 6.

HIGH SPEED BLOWER UNIT
200/250 volt A.C. Powerful 2 -speed motor,! 11,000
and 13,000 R.P.M. 17;6 plus P. & P. 2/6.
AUTO TRANSFORMERS. Step up, step
down. 110-200-220-240 v. Fully shrouded. New.
300 watt type E3 each. P. & P. 4/6. 500 watt
type C4/2/6 each. P. & P. 6/6. 1,000 watt type
E5/5/- each. P. & P. 7'6.

UNIVERSAL DEMONSTRATION
TRANSFORMERS A complete corn-

Stenzy1 polite apparatus,
Type comprising a ro-

bustly built Trans-
former and elec-
tro-magnet with
removable coils
and pole pieces.
Coil tapped for
230 v., 220 v.,
110 v., 115 v.; 6,
12, 36, 110 v.

A.C. These coils are also used for D.C. experiments.
Complete with all accessories as shown. £17 plus
10/- carr. Leaflet on request.

WIMSHURST ELECTROSTATIC GENER-
ATORS £13/17/6, carr. U.K. (B.R.S.) 10/-. Leaflet
on request.

SENSITIVE
GALVANOMETER

Centre zero 300-0-300 micro -
amp., 90 ohm approx. Cali-
brated 30-0-30 in clear divi-
sions. Mounted in sturdy
sloping front case with top
terminals. Price £4/10/-.
P. & P. 2/6.

Matching voltmeter calibrated 0-3 v. and 0-15 v. D.C.,
£4/101, P. & P. 2/6.
D.C. Ammeter 0.6 amp. and 0.3 amp., E4/10/..
P. & P. 2.6. Set of 3 matching instruments LI2/19/-.
P. & P. 4,6.

230 VOLT A.C. GEARED MOTORS
Type D15G 5 r.p.m. 1.716. inch, £2,9,6. P. & P. 2(6.
Type B160 80 r.p.m..2611). inch, £2/2/-. P. & P. 216.
Type 01130 39 r.p.m. 1.4919. inch, £2/1716. P. & P. 2/6.

I

00HELIPOT Beckman Model A, 1,0 ohm.
10 Turn. Complete with pre-

cision dial and Brake L2i 10/, P. & P. 2 /-.

NICKEL CADMIUM BATTERY. Sintered
Cadmium Type, 1.2 v. 7AH. Size: height 3fin.,
width 2iin. x ',kin. Weight: approx. 13 ozs.
Ex-R.A.F. Tested, 12/6. P. & P. 2/6. - -
UNISELECTOR SWITCHES,

75 ohm coil, 24 v
D.C. 6 bank 25 position, 5 non -bridging, I bridging
wiper; 5 bank 25 position, 4 non -bridging, I bridging
wiper; 6 bank arranged to give 3 bank, 50 wiper; 8
bank arranged to give 4 bank. 50 wiper. These
switches have been carefully removed from equip-
ment. All at 351- each. P. & P. 2/6.

ULTRA VIOLET BULBS
Easy to use source of U.V. for dozens of practical
and experimental uses.
12 volt 36 watts A.C./D.C. SBC. 6/6. P. & P. 1/-0
12 volt 60 watt A.C./D.C. SEC. 8/6. P. & P. 1/-.
Transformer to suit the above. Input 200-240 v.
A.C., 12 volt 36 watts, 21/, P. & P. 2/6. Input
200-240 v. A.C. 12 volt 60 watt, 27/-. P. & P. 3/6.
Set of 4 Colours FLUORESCENT PAINT.
Red, yellow, green and cerise. In I oz. jars. Ideal
for use with the above Ultra Violet Bulbs, 11/.,
plus 2,6 P. & P.

34R SILICON SOLAR CELL
4x .5 volt unit series connected, output up to 2 v.
at 20 mA in sunlight. 30 times the efficiency of
selenium. As used to power Earth Satellites.
37,16, P. & P. 1/-.

JUST PUBLISHED " SOLAR CELL AND
PHOTO -CELL EXPERIMENTERS' GUIDE"
Teaches the principles of light sensitive devices
and their application. 26j- post paid.

ALL MAIL ORDERS. ALSO CALLERS AT:
57 BRIDGMAN ROAD,

LONDON, W.4. Phone: 995 1560
Closed Saturdays.

MOVING COIL HEADPHONES
Finest quality soft chamois ear-
muffs. Superb reproduction. Com-
plete with Jack plug 25.6. P. & P.
2 6.
Similar with m'c microphone, with
5 -way plug as used in No. 19 Set,
30 -. P. & P. 2 6.

CABY " MULTI -RANGE TEST METER
Model B40. D.C. volt 0.5 v. 2.5 v. at 10,000
ohms per volt. Ideal for translator circuit
testing. A.C. and D.C. volt, 10 v., 50 V.,
.250 v., 600 v., 1.000 v. at 4,000 ohms per volt.
Resistance 2K ohm, 200 KU ohm, 2 megohm.
20 megohms. Repair service vailable.
Price includes Test Leads. Battery.a Instruc-
tion book, packing and post (U.K.). Price
E6/2/6. Additional models available. Leaflet
sent on request.

L.T. TRANSFORMERS
All primaries 220-240 volts.
Type No. Sec. Taps Price Carr.

1 30, 32, 34, 36 v. at 5 amps. .... £3.5:0
2 30, 40, 50 v. at 5 amps. £5 5 0 6 6
3 10, 17, 18 v. at 10 amps. E3 10 0 4 6
4 6, 12 v. at 20 amps L4 17 6 6,6
5 17, 18, 20 v. at 20 amps. £5.12 6 6/6
6 6, 12, 20 v. at 20 amps.
7_24 v. at 10 amps E3 IS 0 5E.

AMMETERS 0-I, 0-5, 0-10, 0-15, 0-20 amp.
F.R. 21in. dia. All at 21.- each.

A.G. VOLTMETERS 0-25 v., 0-50 v., 0-150 v. M.I.
2f in. Flush round all at 21/- each. P. & P. extra.

0-300 v. A.C. Rect. M -Coil 2fin. 29/-
0-300 v. A.C. Rect. M -Coil 31in. Type W23 55/-

D.C. AMMETERS
0-5 amp. D.C. M.I. 21in. Rnd. 11/6
0-500 Microamp. sub -min. !fin. dia. Scaled.

0-I milliamp 21'. Postage extra.

VAN DE GRAAF ELECTRO-
STATIC GENERATOR, fitted with
motor drive for 230 v. A.C. giving a
potential of approx. 50,000 volts. Sup-
plied absolutely complete including ac-
cessories for carrying out a number of

interesting experiments, and full
instructions. This instrument is
completely safe, and ideally suited
for School demonstrations. Price
£6161. plus 4,L. P &P Lft on request.

Latest type SIEMENS MINI-
ATURE RELAY in Trans-
parent Case. 4 co 700 ohm 14/6.
Base 4/-. 2 c,o 700 ohm coil,
size ixix !fin. IS - inc. base.
VARLEY TYPE VP4 (similar to
illus.), 5,800 ohm, 4 c1o.
New, 12.6, less base.

4 d =
Similar to above. Mfd. by
GRUNER, 4 co, 2,400 ohm coil.
New, 12/6, less base,

INSULATED TERMINALS
Available in black, red,
white, yellow, blue and
green. New 15:- per doz.
P. & P. I -.

S.T.C. SILICON POWER RECTIFIERS
RS300 Series. All types 1.5 amp., wire ended.
RS310, 100 v. P.I.V. RS350, 500 v. P.I.V. 8/-
RS330, 300 v. P.I.V. 6'. RS360, 600 v. P.I.V. 9/-
RS340, 400 v. P.I.Y. 7 - RS380, 800 v. P.I.V. 10/-
4 can be used to make 3 amp. bridge. Not
Seconds. Brand New Stock. Post paid.

20 WAY STRIP containing standard Post Office
elephone Jack Sockets. Overall size I I in. 31 in
x fin. NEW PRICE 15/- each. P. & P. I 6.

INSULATION TESTERS (NEW
Test to I.E.E. Spec. Rugged metal
construction, suitable for bench o
field work, constant speed clutch
Size L. 8in., W. 4in., H. 6in.

0941 Weight 6 lb. 500 volt, S00
megohms. Price £22 carriage

paid. 1,000 volts, 1,000 megohms, E28 carriage paid.

NEW SOUND POWER OPERATED
EX -ADMIRALTY HEAD AND

BREAST SETS
Two such sets connected up will provide
perfect intercom. No batteries required.
Will operate up to 1 mile. Price 17 6

each, plus P. & P. 3/- or 32/6 per pair.
P. & P. 4/-.

PERSONAL CALLERS ONLY: 9 LITTLE NEWPORT
STREET, LONDON, W.C.2. Tel.: GER 0576

(OFF LEICESTER SQUARE)
Open till I p.m. Thursday and all day Saturday.



102 WIRELESS WORLD NOVEMBER, 1966

1t. Li, L RATED LEAFLET
Special Quotations for Quantities

CLEAR PLASTIC METERS
Type MR.52P. 2:1m square front].

Type MR.38r. squarc trouts.
50µA 32/6 1A 22/6
100µA 29/6 2A D.C. 22/6
200pA 27/6 NA D.C. 22/6
500µA 25/- 3V D.C. .. 22/8
50-05µA 29/6 10V D.C. 22/6
100-0-1005iA 27/6 20V D.C. 22/6
500-0-600pA 22/6 50 V D.C. .. 22/8
1-0-1mA. 22/6 100V D.C. .. 22/6
lin.A. 22/6 160V D.C. 22/6
2mA. 22/6 300V D.C. . 22/6
5mA. 22/6 500V D.C. .. 22/6
10mA. 22/6 760V D.C. 22/6
20n1A. 22/6 15v A.C. .. 22/6
501riA. 22/6 50V A.C.  22/6
100mA. 22/6 150V D.C. .. 22/6
150mik. 22/6 300V A.C. 22/622mA. . 22/6 600V A.C. .. 2216300mA. 22/6
500mA. 22/6 '0' Meter lmA 29/6
750mA ... 22/6 VII Meter . 351 -

Type 2111.45.P. tin. square fronts.
60µA 39/6 20V D.C. 25/-
100pA . 35/-
500µA 27/6
50-0.600A 35/-
100-0-100pA 32/6
imA . 25/-
5mA.  26/-
10mA 23/-
60mA .... 25/-
100mA. .... 25/-
1 amp. D.C. 25/-
5 amp. D.C. 25/-
10Y D.C. .. 25/-

50V D.C. .. 25/-
300V D.C. .. 25/-
15V A.C. 25/-
300V A.C. 25/-
IP meter lmA 35/ -
VU meter 39/6
1 amp. A.C. 25/ -
*6 amp. A.C. 25/-
10 amp. A.C. 25/-
20 amp. A.C. 25/-
30 amp. A.C. 25/-

50µA 57/6
100pA . . 47/6
500µA 37/6
50-0.50µA 57/6
100-0-100µA 47/6
huA 32/6
5mA 32/6
10mA 32/6
50mA 32/6
100mA 32/6
600mA . 32/6
1A D.C. 32/6
LA D.C. 32/6

10V D.C.....32/6
20V D.C. .. 32/6
50V D.C. 32/6
300V D.C. 32/6
15V A.C. .. 32/6
300V A.C. 3216
VU meter 55/-
'8 Meter 1mA39/6
1A A.C. 82/6
*5A. A.C. 32/6
.10A A.C. .. 32/6
.20A A.O. .. 32/6
*30A A.C. 32/6

Type MR.85P. 41in. x 411n. fronts.

So 0µA .

200µA .

60(PA
pp.1 0-5O µA

9/66
59/6
55/-
49/8
69/6

I amp D.C... 45/-
5 amp D.C... 45/-
16A D.C. .. 45/-
.30A D.C. 45/-
.1A A.C.  45/ -

100-0-100µA 59/6 *5 A.C..... 451-
500-0-500µA 49/6 10A A.C. 45/ -
1-01mA 451- *20A A.C. 45/-
1mA 45/- .30A 45/-
SmA 45/- 20V D.C. 45/-
10mA .

50mA
45/-
45/-

50V D.C.
150V A.C. ..
300V D.C. ..

45/-
45/-
48/-

190mA ... 45/- 15V A.C. 45/-
500mA 45/- 800V A.C. 45/ -

Type MR.65P. 8tta. x 81in. fronts.
50µA 59/6 '100mA A.C. 35/.
100µA 49/6 200mA A.C. 35/-
500pA 39/6 .500mA A.C. 35/-
50-0-50PA 59/6 IA A.C. 35/-
100-0-100µA 49/6 *5A A.O. 35/ -
VU meter .. 59/6 10A A.C. .. 38/-
1mA 36/- 020A AC. . 35/-
5mA 35/- 030A A.C. 35/-
10mA 35/- 10V D.C. .. 38/-
60mA 38/- 20V D.C. .. 35/-
100mA 35/- 501/ D.C.  35/-
600mA 35/- 160V D.C. . 35/-
1A D.C. 38/- 300V D.C. . 35/-
5A D.C. 35/- 15V A.C. .. 35/-
15A D.C. 35/- 50V A.C. 35/-
30A D.C. 35/- lbOV A.C. .. 35/-
50A D.C. 42/6 300V A.C. 38/-
50mA A.C. 35/- 500V A.C. 35/.

BAKELITE PANEL METERS
Type MR.65. aim square fronts.
25µA
60µA

65/-
42/6

30A D.C. ..
60A D.C. ..

2916
29/6

100µA .. 39/6 lA A.C. .. 29/6
500µA 351- .5A A.C. . 29/6
150-0-50µA 42/6 10A A.C. .. 29/6
100-0-100µA 39/6 30A A.C. 29/8
000-0-500µA 35/- ..150A A.C. 29/6
1-0-1mA 29/6 5V D.C. 29/6
50mA . 39/6 10V D.O. .. 29/6
100mV 39/6 20V D.C. .. 29/6
lmA 29/6 60V D.C. . 29/6
5mA 29/6 150V D.C. .. 29/6
10mA 29/6 300V D.C. .. 29/6
50mA 29/6 '30V A.C. .. 29/6
100mA .. 29/6 'SOY A.C. .. 29/6
500mA . 29/6 .150V A.C. 29/6
IA D.C. 29/6 '300V A.C. 29/6
6A D.C. 29/6 300V A.C. . 35/-
15A D.C. 29/6 VI; Meter . 49/6 `Mos m other moving coil

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS

Frequency 0-20 Eels. on 2 range, Output
5000 or Oka. Operation 200/250 v. A.C.
Supplied in perfect order £121101-.
Carr. 10/,

NATIONAL HRO COILS
Set of 9 general coverage coil.. epic! log
60 kc/s.-30 Win 210/10/-. Carr. 10/..
Also /IRO dials, 27/8. P. & P. 1/6.

LONDEX COAXIAL AERIAL
CHANGEOVER RELAYS

24 volt D.C. Complete j unction bon as
used for TR 1985 TX. Brand new boxed.
39/6. Carr. 4/6.

No. 10 MOVING COIL HEAD-
SET AND MICROPHONE

High quality, rubber moulded headset and
hand microphone with pressel switch. Low
imp, new. 22/6. P. & P 2/0.

R.209 MK. 2 COMMUNICATION
RECEIVERS

First-class receiver covering 1-20 Mc/s. on
4 hands. A.M./C.W./F.M. Operates on
6 v. D.C. internal supply. Incorporates
precision vernier drive. B110, Aerial
trimmer and internal speaker. As new
condition. £22/10/-. car,. 20/,

HEADSET AND BOOM
MICROPHONE

Carbon mic, moving coil earpiece. Ex -
USA Military. 49/6. P..r P. 3/6.

CTS3 SIGNAL GENERATOR
8.9-15.5 Mc/s. and 20-300 51c/s. Variable
precision attenuator. A.C. mains. Supplied
in perfect order less calibration chart.
£121101-. Carr lot-.

G. W. SMITH & CO. (RADIO) LTD
3-34 Lisle St., London, W.C.2 ALSO SEE OPPOSITE PAGE

MODEL 370-E
MULTIMETER

20,0000/volt D.C. volts
0/.5/2.5.

10,50/260/1,000/5,000 v.
A.C. volts 0/2.5/10/
50/25011,000 v.

D.C. Current 0/50µ.A/
1/10/50/250mA 1/10
amp'

A.C. Current 0/250mA/11
10 amp. ReaiStallCe:
0/5k/500/5 meg./50
megohrn,

£12/101-. P. & P. 3/6.

TE-900 20,0000 /VOLT
GIANT MULTIMETER
bin. full view meter.
2 colour scale. 0/2.5/10/
260/1,000/5,000 V. A.C.
0 I 25 12.6 / 10 / 50 /
250/1,000/5.000 V. D.C.
0/60µA/110/100/500 mA/
10 amp. D.C. 02K/
200K 120 MEG. OHM.
212119/6. P. & P. of-.

MODEL NO. 10,000 O.P.V.
o .5 / 2.5 / 10 / 25 / 100 /
250/500/1,000V. D.C. 0/2.5/
10 / 25 / 100 / 250 / 500 /
1,000 V. A.C. 0/60µA/15/50/
500 mA. 12 amp. D.C.
0/60/K6. Meg./60. Meg.O
28/17/6. Post paid.

MODEL TE.80. 20,000
O.P.V.
0/10/50/100/500/1,000 v.
A.C. 0/5/25/50/250/500/
1,000 v. D.C. 0-50 µA.
6/50/500mA.0/6k/60k/600k/
6 meg. £4/17/6. P.P. 3/-.

TE-58. DE LUTE 20,0000/
VOLT MULTIMETER.

018/30/120/600/1,200 V. A.C.
01.6/6/30/120/600/1,200 V. D.0
0/60µA/6/60/600 mA. D.C.
0 / 10K / 100K / 1M / 10 Meg.
Ohm. 200pF-0.2 MFD.
25/19/6. P. & P. 3/6.

MODEL TE-12 20,000
O.P.V. 010.6/6/30/120/
600/1,200/3,000/6.000 V.
D.C. 0/6/30/120/600/
1,200 V. A.C. 0/60,aAf
6/60/600 MA. 0/6K/
600K/6 Neg./60 Meg.
O 50 PF. .2 MFD.
£519/6. I'. & P. 3/6.

TE-51. NEW 20,0000/VOLT
MULTIMETER.

0/6/60/120, 1,200 V. A.C.
0/3/30/60/300/600/3,000 V.
D.C. 0/60µA/12/300 MA.
D.C. 0/60E/6 MEG. OHM.
85/-. P. & P. 2/6.

MODEL TE-70. 30.000
O.Y.V. 0/3/15/60/300/600/
1,200 v. D.C. 0/6/30/120/
600/1,200 v. A.C. 0/30µA/
3/30/300111.A. 0/16K/160E1
1.6M/I6 Meg. O. 25/101-.
P. & P. 3/-.

I!

JI

MODEL PT -54. 1,00 1

O.P.V. 0/10/50 230/
500/1,000 v. A.C. and
D.C. 0/1/100/500 mA.
D.C. 0/100 EC 39/6.
P. & P. 1/6.

MODEL 2503. 2,000
O.P.V. 0/10/50/500/
2,500 V. D.C. 0/10/50/
500/2,500 V. A.C.
0/2 Meg. 0.
0/250 mA.
-'20 to +36 db.
49/6. P. & P. 2/6.

MODEL 050D. WITH METER
PROTECTION. 10.000 o.p.v.
0/.1/.5/5/50/250/1,000 v. D.C.
0/2.5/10/60/250/1.000 v. A.C.
0/.051.5/5/50/200 mA. 0/5K/
50K/500E/5 meg. 0. .0001.-
2 mid. -20 -22 db.
£511916. P. & P. 3/

LAFAYETTE HI-FI STEREO HEAD
PHONES

* Aix cushioned headband
* Soft rubber ear pads
* Frequency response, 26
to 15.000 cycles. *High
sensitivity. Impedance 8
ohms per phone. Supplied
complete with all cables,
wires, overload junction
box and 3 -connection plug.
79/6. P. & P. 2/6.

OSI8B/U OSCILLOSCOPES
High quality Portable
American Oscilloscope
3in. c.r.t. T/B; 3 chi 60
kc/s. X Amp.: 0-500 kc/s.

Amp.; 0-2 Mc/s. Power
requirements 106-125 v.
A.C. Supplied In brand
new cond., fully tested
£25. Carr. 10/-. Suitable
230/115 v. Tram. 15/6

SOLARTRON
OSCILLO-
SCOPES

D300 OR CT3I6
D.C. coupled. Band-
width 5 Mels. T/11
100 m/isec.-.75 µImo.
Calibrators 10/100/
1,000 kc/e. 230v. A.C.
Excellent condition.
£25. Carr. 201-.

MODEL PV -S8 VALVE
VOLTMETER

11 meg. input. 7 D.C. volt
ranges. 1.6-1,500 v. 7 A.C.
volt ranges 1.5-1,500 v.
4,000 Peak to Peak. Resis-
tance .20 to 1,000 MD.
Decibels -10 dB. to +65 dB.
Supplied brand new with
instructions, leads and probe.
212/10/-. P. & P. 3/8.

MODEL ZQM
TRANSISTOR

CHECKER
It has the fullest cap-
acity for checking on A,
B and leo. Equally
adaptable for checking
diodes, etc.
Spec.: A: 0.7-0.9987.
B: 5-200.
Ico: 0-50 microamps.
0-5 mA.
Resistance for diode 30011 +1 MEG. Supplied
complete with instructions, battery and leads.
28/19/6. P. & P. 2/6.

HEAVY DUTY AUTO
TRANSFORMERS

Step up or step down. Tapped 0-115-230 volts.
Brand new. Ex-U.S.A. 3,000 watt £7/10/0.
Carr. 10/, 7,500 watt £15. Carr. 30/-.

SILICON RECTIFIERS
200 v. P.I.V. 200 mA 2/6
200 v. P.I.V. 6 amp 5/8
400 v. P.I.V. 3 amp 7/6
1,000 v. P.I.V. 660 mA 7/8
800 v. P.I.V. 600 mA 5/6
400 v. P.1.V. 500 mA 3/6
800 v. P.I.V. 5 amp. 7/6
70 v. P.1.V. 1 amp 3/6
160 v. P.I.V. 165 mA 1/
Discount for quantities. Post extra.
THYRINFORS. Silicon Control

Rectfiers. 400 P.I.V. 3 -amp. 10/ -

TRANSISTORISED
TWO-WAY

TELEPHONE
INTERCOM

Operative over aumsingly long
distances. Separate call and
press to talk buttons. 2 -wire
connections. 1000s of appli-
cations. Beautifully finished
in ebony. Supplied complete
with batteries and wall brackets.
£6110/- pair. P. & P. 3/6.

VARIABLE
VOLTAGE

TRANSFORMERS

Brand New Guaranteed -
Fully Shrouded. Input 230 v.
00/60 c/s. Output 0-260 v.

1 amp.
2.5 amp.
5 amp.
8 amp.
10 amp.

241101-
£5/17£916

£13/1£0/-
17

12 amp. 21.9/10/-
20 amp. £32/10/-
2.5 amp. portable,
metal case with meter -
fuses, etc. £9117/6.

WW -144 FOR FURTHER DETAILS.
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P.C.R. RECEIVERS
BRAND NEW CONDITION -FULLY TESTED
AND CHECKED BEFORE DESPATCH. 3 WAVE-
BAND WITH R.F. STAGE -WONDERFUL VALUE.
860-2080 metres, 190-670 metres, 5.6-18 Mc/s. Fitted
volume control, tone control and aerial trimmer.
Internal speaker arid output for low imp. phones i

care.£811916, 10/6 with circuit. Plug In external
power supplies. 230 v. A.C. 35/-, or 12 v. D.C. 19/6'

-<1111"maill RECEIVER, OUTSTANDING VALUE
HA -63A COMMUNICATION

744)17 High class receiver covering 550 keis.-3 I me/s. on
- - 4 bands. Incorporates 7 valves pl. rectifier, RF

stage, illuminated '8' meter, 1.5µV sensitivity, elec-
trical bandepread on the 80/40/20/15 and 10 metre
bands, slide rule dial, aerial trimmer, B.F.O., noise
limiter. Output for phones or speaker. Operates on
115/220/240 v. A.C. Supplied brand new and guaran-
teed with manual. 24 gns. Carr. 10/-.

...

g()(5goto
HA -SSA AIRCRAFT RECEIVER

108-136 Mc/s. High selectivity and sensitivity. In-
corporates '2 RF stages including 6CW4 Nuvietor,
8 tubes for 11 tube performance, solid state power
supply, adjustable squelch control, elide rule dial,
built-in 4in. speaker and front panel phone jack.
220/240 v. A.C. Supplied brand new and guaranteed.
819/17/8. Carr. 10/-. 108-176 Me/s. Ground Plane
Antenna 50/8.

SKY KING AIRCRAFT
RECEIVER

New high quality transistorised portable receiver cover-
ing long and medium bands and aircraft band 108-136
Me/s. 9 transistors and 6 semi -conductors. Built-in
ferrite and telescopic aerials. Complete with leather
carrying case, shoulder strap and earpiece. Large built -
In speaker. Brand new and guaranteed £20/15/-.

H.A. 350 10-80 METRE AMATEUR
RECEIVER

A superb receiver. Dual conversion with mechanical
filter. 12 valves, crystal controlled osc., product
detector, 100 Ws. crystal calibrator, crystal B.F.O.,
A.N.L. ' meter. Rock like stability. Brand new
and guaranteed. 75 GNS. S.A.E. fro full details.

F.M. WIRELESS
MICROPHONE

94-104 Me/s. Tran-
sistorised. Operate°
from 9 v. battery.
Complete with addi-
tional secret tie clip
microphone. List
812/10/-.
ONLY £7/10/-.
P. & P. 2/6.

HAMMARLUND SP600JX
COMMUNICATION RECEIVER
High quality professional dual conversion com-
munication receivers available for the first time
in this country at a reasonable price. Frequency
range 540 ke/s.-54 Mc/s. In 6 bands, variable
tuning or 6 channel crystal controlled. 2.5 watt
output into 600 ohms. Input 110/230 v. A.C.
20 valve circuit incorporating: Xtal filter, B.F.O.
A.N.L., El meter, etc. Size 19 x 12 x 22in. (List
£520). Offered in excellent condition, fully
tested and checked. £100 each.

TE-40 HIGH SENSITIVITY A.C.
MILLIVOLTMETER

10 meg. input. 10
ranges:
.01/.030/.3/1/3/10/
30/100/300 volts.
R.M.S. 6 c.p.s..
1.2 Mc/s. Decibels
-40 to +50 db.
Supplied brand new
complete with leads
and instructions.
Operation 230 v.
A.C. 811/10/,
Carr. 5,-.

MARCONI TF-195M BEAT
FREQUENCY OSCILLATORS
Laboratory instruments offered at a fraction
of cost. Range 0-40 kr/s. Output 6000 or
25000. Incorporates output level meter,
operation 200/250 v. A.C. Excellent condi-
tion, fully tested and checked. £20. Carr. 30/.

BARGAIN OFFER!
S.T.C. SILICON RECTIFIERS

Brand new, guaranteed. 150 p.i.v. 25 amp.

19/8; 700 p.i.v. 100 amp. 49/6. List price
810 (P .R P. extra).

4E.
ALSO

SEE

FACING
PAGE

GARRARD RECORD
PLAYERS

BRAND NEW AND GUARANTEED
SRP-12 Player, mono £4 7
1000 Changer, mono or stereo £5 19
2000 Changer, mono or stereo £6 6
A50 changer, mono or stereo £7 10
3000 Changer -Stereo £7 19
AT6 Mark II £8 19
SP25 Player, mono or stereo £9 19
A60 changer, mono or stereo £9 19
A70 (less cart.) £21 10
LAB80 £25 0
401 Transcription £30 0

All plus P. & P. 5/-.

LAFAYETTE
TWO WAY

RADIOS
Superb quality. Brand
New and guaranteed.
3 Transistor 97/10/- pr.
6 Transistor £17/10/ -
Pr.
10 Transistor with range
boost, 222/10/- Pr.

Post extra.

AR.88D RECEIVERS
550 kris. to 32 Mc/s. Offered in excellent
condition fully tested and checked before
despatch. few only. £45. Carr. 30/-. probe. £22/101,

BARGAIN !
TYPE 13A DOUBLE BEAM

OSCILLOSCOPES
A high (nudity instru-
ment offered at a
Traction of original
cost. Timebase 2 c/s.-
750 kc/s. Separate Y1
and Y2 amplifiers up
to 5.2 Me/e. Built -In
calibrators at 100 kc/e.
and 1 Me/s. Operation
for 115/230 volts A.C.
Available in excellent
condition, fully tested
and checked and com-
plete with leads and

Carr. 30/,

LAFAYETTE TE-46 RESISTANCE
CAPACITY ANALYSER

2PF -2.000
MFD, 2 ohms -
200 megohme.
Also checks
impedance ,
turns ratio,insulation
200 / 250 v.
A.C. Brand
New £15.
carr. 7/6.

T E-20RF SIGNAL GENERATOR

Accurate wide range
signal generator cover-
ing 120 ke/s.-260 Mc/s.
on 6 bands. Directly
calibrated. Variable
R.F. at tenuator

Operation 200/240 v. A.C. Brand new with
instructions 812/10/-. P. A P. 7/6.

S.A.E. for details.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

Sine: 20 cps to 200 ke/s. on 4 bands. Square:
20 cps. to 0 Ws. Output impedance 5.000
ohms, 200/250 v. A.C. operation. Supplied
Brand new and Guaranteed with instruction
manual and leads, £15. Carr. 7/6.

N UVISTOR
GRID DIP METER
Compact true one hand
operation. Frequency
range 1.7-180 Me/s.
230 v. A.C. operation.
Supplied complete with
all coils and Instructions.
212/10/-. Carr. 5/-.

NOMBREX
TRANSISTORISED
EQUIPMENT
ALL Post Paid
With Battery
Transistorised
Audio Generator 10-
100,000 c/s. Sine or
N q car e wave.

Generator 150 kc/s. 230 MTgcr/Ins6nCliiin01/-. Signal
Transistorised resistance capacity bridge 10.
100 Meg. 0 1 pf -1000F. £9.
Transistorised Induction bridge 1µH-10011.
£18. Mains operated Transistor power supply
unit, output 1-15 v. up to 100 mA. 26/10/ -

PORTABLE OSCILLOSCOPE CT.52
A compact (8 x 8 x 16 int.) (mend
purpose scope. T/B 10 c/s.-
40 ke/s. bandwidth 1 Mc/s.
Mallard DG7/5 If CRT. Po/
operation on 100/250 v. A.(
Supplied complete with met..
transit case, strap test leads, :1.1
visor hood. Brand new oral
guaranteed. £22/10/-. Carr. 10/, Supplied

inplet e with instructions.

MINIATURE CLEAR
PLASTIC METERS

1;i0. square fronts. Moving
ail. Single nut fixing.

I mA. 21/-, 100µ amp. 22/6.
I'. .v I'. 1/6.

PRECISION COMBINATION
VOLTMETER/AMMETER

Two separate instruments housed In polished
wood case, bin. scales with knife edge pointers.
Ranges as follows: A.C. and D.C. Volts 0-1110.
300.600 A.C. and D.C. Current: 6-25-50.150.
200 amps. Supplied complete with shunts, leads
and 0.01c carrying case. Brand new condition.
29/19 att. Carr. 7/6.

AMERICAN

RECORDING

TAPES

First gradequality
American
tapes. Brandnew and
guaranteed.
Discounts for
quantities.

3M. 225f t. L.P. acetate 4/-
31in. 600ft. T.P. mylar 101 -
Sin. 600ft. std. plastic 8/8
6in. 900ft. L.P. acetate 10/-
5in. 1,200ft. D.P. mylar 15/-
5in. 1,800ft. T.P. mylar 39/-
5:in. 1.200ft. L.P. acetate 12/8
Stine. 1,800ft. D.P. mylar 22/8
54in. 2,400ft. T.P. mylar 46/-
7in. 1.200ft. std. mylar 12/6
7in. 1,800ft. L.P. acetate 15/-
7in. 1,800ft. L.P. mylar 20/-
7in. 2,400ft. D.P. mylar 25/-
7in. 3,60011. T.P. mylar 58/8
Postage 2/-. Over £3 post paid.

MINIATURE EDGEWISE
PANEL METERS
34 x 22 mm. fronts.
Moving coil. Available
400µ amp. or 2004
amp. 17/6 each. P. &
P. 1/-.

SINCLAIR AMPLIFIERS A" pPLIt
212 amplifier 89/5. Pz.3 23/19/6
X10 amplifier built 26/19/6. Kit 85/19/6
X10 power pack 22/14/-.
X20 amplifier built 29/19/6. Elt 27/19/6.
X20 power pack £2/141-.
Micro FM radio kit 25/19/6.
Micro 6 59/6; TR750 amp. kit 39/8;
Micro Amp. 28/6; Micro injector 27/6;

All pool paid.

TAPE DECKS
NEW MAGNAVOX 363 3 SPEED TAPE
DECKS. 2 Track £10/101-; 4 Track
213/10/, Carr. Paid.
New Garrard 3 -speed Stereo Tape Deck.
£29/10/-. Carr. Paid.

REUTERI-TRACK TAPE HEADS
As fitted to Collar° Mk. IV and Studio Decks.
High Imp. record/play back, low imp. erase.
Brand new 19/8 pair. Also Minitiux 1 track,

9t of 3, 29/8; Bradmatic I track. set of 2,
2/6. Poet extra.

T H
CIV-- (RADIO) LIMITED

Phone. GERRARD 8204/9155
Cables SMUT -HEX LESQUARE

3-34 LISLE STREET, LONDON, W.C.2

Open Y a.m.-6 p.m. every day Monday to Saturday. Trade supplied.

WW -145 FOR FURTHER DETAILS.
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VARIABLE VOLTAGE TRANSFORMERS
WORLD FAMOUS "SLIDE -TRANS" AVAILABLE ONLY FROM I.M.O.

* RATED CURRENT CONSISTENT AT ALL POINTS ALONG THE WINDING

Output: 0-260 V. Input: 230 V.
A.C. 50/60 c.p.s. Shrouded fully
variable transformers for bench
or panel mounting.

Inset shows latest type brush Gear providing I volt variation.

I Amp. £4.10.0
2.5 Amp. £5.17.6
5 Amp. £9. 0 . 0
10 Amp. £18. 5 .0
20 Amp. f.32 . 10 . 0

C. & P. extra.

20 Amp. L.T. SUPPLY UNIT

NOT EX-W.D.
Plus 40'- C. & P.
G.B. (Inland)

LATEST DESIGN
HEAVY DUTY
12'24 VOLT D.C.
Output: Adjustable
up to 20 amps.
CONTINUOUS
at 12:24 volts plus
trickle. Input: 220/
230/240 VAC 50
cycles.
FULLY FUSED.
Neon indicator, 0-20
amp. meter. Size:
16 s 12 x 20in.
high, in heavy gauge
steel cabinet. Grey
Hammer finish.
Weight: 50 lbs.
ONLY

£32.10.0

PORTABLE TRANSISTOR TESTER
SUITABLE FOR PRODUCTION & LABORATORY USE

SPECIFICATION.
Alpha 0.7 to 0.997
Beta 5-300
ICO 0-50oA. 5mA.
Capable of measuring
GERMANIUM AND
SILICON DIODES.
DESIGNED WITH RE-
SISTANCE SCALE 200
ohms to I Megohm as
an ADDED FEATURE.
Housed in heavy duty
plastic case, c/w in-
ternal battery.

only £7 15 0
Plus 5 - C. & P.

36ft. AERIAL MASTS
NEW LATEST PATTERN

TUBULAR MAST
Check these vital points:
*Made from 6 Y lain. dia. Shera-

diced steel sections, for dura-
bility and strength.

*Extra strong locating base.
*Top cap with fitted pulley and

halyard.
*2 sets (8) Rotproof Guys.
*Rustproofed Steel Picketing

Stakes.
ONLY E15 0 0 "works
Carr. 20/-. Returnable wooden
case 30/-.

NEW 4 section 2Ort. Telescopic Masts. , Carr.Copperised Steel. Self - supporting. - 10 -1.1" dia. base. 1" dia. top. Weight 16lbs.

CONSTANT VOLTAGE
TRANSFORMERS
AUTOMATIC MAINS STABILISER

Maintain " spot-on "
test gear readings at
all times.

*No Moving Parts
*No Maintenance
*No Attention.

Specification
Input: 240 v. A.C. ±20%
Output: 240 v. A.C. Capacity: 250 watts.
Accuracy: ± 1%. Size: II x 61 x 6in. high.
Weight: 21 lbs. Fitted
signal lamp and switch. L12" .13.0 `A '

* CORRECTED WAVE
Modern design in 2 -tone grey hammer steel case with
handle. Complete with lead and plug.

1,000 WATT MODEL
Input 240 v. A.C.+ 20%. Output
accuracy ± 1%. Fitted signal lamp
and switch. C. & P. 25'-.

£41.0.0
DIELECTRIC BREAKDOWN TESTER

VARIABLE HIGH VOLTAGE UNIT
* Range: Infinitely variable up to 3,000 volts.

0.1 amp.
* Entirely suitable for continuous testing.
* Automatic safety cut-out. Input: Mains voltage.
Input and test leads with clips.

Model T30 £.32

WALKIE TALKIE '88' SET
Made by E. K. Cole & Co. Weighs 51 lb. (approx.)
and measures 34 x 51 x 94in. Crystal controlled. Dry
battery-H.T./L.T. i.e. Vidor L5537).
Supplied to Overseas
Govts. ONLY MO EACH

TRANSISTORISED MEGOHMMETER

*PUSH
BUTTON
USE 1966

EQUIPMENT
500v.-1000 Megohms.
Superb portable in-
strument. Supplied

w batteries, probes
and carrying case.
ONLY

£25.0.0
C. & P. 7.6.

AC/DC VALVE VOLTMETER

*11 megohms per volt.
*5 mV -I,500 V. D.C.
*100 mV -1,500 V. D.C.
*0.1 ohm -I,000 Meg -

ohms.
*I Kc Oscillator Test

Source.
*Complete with test

probes.

1:3;.;;_y E35.0.0
BUY DIRECT from MANUFACTURER

PORTABLE VARIABLE A.C. POWER
SUPPLY UNIT emu.
Designed for engineers
whose requirements
call for a visual indi-
cation of volts applied.
OUTPUT:
0-260 v. If amps.
INPUT:
230 v. A.C. 50/60 c.p.s.
Fitted with fuse, voltmeter, safety indicator, on -off
switch and lead. Size: 8 . Sin. high.

PRICE £8.17.6 C. & P. 10/-.

IMMEDIATE
DESPATCH

FULL SPARES AND

SERVICE AVAILABLE

M AMP. A.C. & D.C. VARI-
ABLE SUPPLY UNIT

Specification:
Output: 0-260 V.A.C.

0-240 V.D.C.
*Smooth stepless voltage

variation from 0 -Max.*Current consistent
throughout the controlled
range.

*Ammeter and voltmeter
fitted, and Neon indicator.
*Fully fused input and output.
Strong steel case with carrying handle and rubber
feet. I I in. 7in. 1 4in. high. MADE IN ENGLAND
PRICE £30 0 0 C. & P. 40/-.

Gt. Britain (Inland)

30 Amp. L.T. SUPPLY UNIT
010 18 V D.C. WITH SMOOTH STEPLESS
VARIATION.
Designed for CONTINUOUS use at max.
loading.
*Fitted voltmeter and ammeter.
*Input and output fully protected.
Input: Mains A.G. robust construction.
2 tone grey hammer finish. Steel case.

£55.0.0 C. & P. 40'-
G.B. (Inland)

ENTIRELY SUITABLE FOR PLATING PLANTS,
LABORATORY SUPPLIES, ETC.

(Dept. WW9), 313 Edgware Road, London, W.2. PADchngton 2233/4
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T.R.S. BARGAINS IN QUALITY KITS
AND COMPONENTS

6 VALVE AM/FM TUNER UNIT
Med. and VHF 190m-520mo 86 Mc/s.-103 Mc/s., 6
valves and metal rectifier. Self-contained power unit
A.C. 200/250 V operation. Magic -eye indicator, 3 push-
button controls, on/off. Med., VHF. Diodes and high
output Sockets with gain control. Illuminated 2 -
colour perspex dial 11.1ln. x 4in. chassis size 11 lin. x
4in. x Olin. A recommended Fidelity Unit for use
with Mullard " 3.3 " or " 5-10 " Amplifiers.
Bargain Prix. Complete kit of parte. inc. Power
Pack as Illustrated. 11 Gas. Carr. 7/6. Ditto less
Power Pack 10 Gnu Carr. 7/6. Circuit and Comt. details, 416. Free with kit.

Itaelc amplifier kit price

MULLARD "3-3" & "5-10"
HI -F1 AMPLIFIERS
3 ohm & 15 ohm output
" 3-3 " Amp. 3 valve, 3 watt hi-fi quality
at reasonable cost. Bass Boost and treble
controls quality sectional output transformer,
40 cis -25 ke/s +1 db, 100 mV for 3W. less
than 1% distortion. Bronze escutcheon
panel.
Complete Kit only 27/10/-. Carr. 716.
Wired and tested MA-.

MULLARD "5-12" AMPLIFIER. 3 valves lOW 3 and 16
ohms output. Mullard's famous circuit with heavy duty
ultra -linear quality output transformer.

£9.19.6 Carr. and Ins. 7/6. Ready built 115 gnu.

CONTROL PANEL KIT. Bass, Treble and Volume controls with 4 -position selector switch
for radi., tape and llin. x 4in. escutcheon panel.
AMPLIFIER KIT AND CONTROL PANEL KIT, £11/19/8. Ditto, ready wired. 214/1916.
Carr. 715
2 -VALVE PRE -AMP UNIT. (For use with basic amplifier only). Based on ?dullard's famous
2 -valve (2xE1,86) circuit with full equalisation, with volume. bass, treble and 5 -position selector
switch. Size 9 x 6 x 21in. Complete Kit 26/12/6. Carr. 5/6. Ready-builf1£8/101-. Carr. 5/6.

T.R.S. STEREO DECODER KIT
Based on a Mullah.' design.

6 Transistors, Printed Circuit size Ilin. x 21in. 2 stage tran-
sistor. Stereo Beacon Indicator incorporated. I2v. supply.
Neg. Earth.
Basic Kit supplied suitable for Transistor Tuner input and
Transistor Amplifier output. With simple mode (data supplied
with Kit) easily adapted for Valve Tuners and Valve Amplifiers.
Kit and assembly instructions complete with Mullard specified
Inductors Type WF2949 and W12951. Bargain £411916.

JASON P.M. TUNER UNITS
Designer -approved kits available.
FMT1, 5 ens., 4 valves 201-.
FMT2, 27/10/, 5 valves 35/,
JTV Mercury 10 Gas. 3 valves 22/6.
JTV2. 213/19/6. 4 valves 28/6.
NEW JASON F.M. HANDBOOK 2/6.
Prompt Alignment Service, 10'-, plus 2/6.

29 gns TAPE RECORDER

for ONLY £21 Carr12iage6

3 speed twin track 3 watts
Bargain of the Year Offer -
Cancelled Export Contract
Famous manufacturer's brand uew, unused and factory
tested 3 speed 11. 31, 71, twin track tape recorders.
3 Watt output. Tape position rev -counter, fast
forward and rewind, takes 7in. reels, mike and
gram. input. Straight through amplifier facilities.
Output sockets for ext. speaker, monitor or ex-
ternal amplifier. Super -imposed switching, magic
eye recording level and main. neon indicators.
Volume and tone controls 7in. x 4in. speaker.
Attractively styled cabinet, with detachable lid,
mike and reel storage facilities. A.C. 200/290 volts operation.
Complete with crystal mike tape, spare reel and screen lead, etc.

RECORDING TAPE -Reduced Prices
Famous American Columbia (CBS) Premier Quality Tape at REDUCED PRICES. A genuine
recommended Quality Tape -TRY 1T1 Brand new, boxed and fully guaranteed. Fitted
with leader and stop foils.

., 42 °O0 0°.

Play
sin.
3"in.

Standardtti

21/-131

Long Play
900ft. 17/6

900ft- 16/- 1,200ft. 19/6Tin.1,800ft. 22/6
P. 6 P. per reel I/-i, 6d. on each additional reel

SPECIAL BARGAIN. Sin. Message Tape, 15111t. 3/9.*P. At P. 6d. Sin. L.P. 22511. 4,9. lin.
D.P. 3001). 6/6.
Plastic Tape Reels, 3in. 1/3: 4in. 2/-; sin. 21-; 51in 2/-; 7in. 2/3,
Plastic Reel Containers, Cassette. Sin., 1/9: blin. 2/-; 7in. 2/3.

SINCLAIR KITS
We are Specialists, ant carry full "locks of
these world-famous all -British designs as
advertised and give prompt delivery.
MICRO -6 Sic stage vest-pocket revr

(kit) 59/6
MICRO -FM 7 transistor FM tuner -

re,. (kit) 25/19/6
2.12 combined 12 w.amp and pre -

amp. built 8916
STEREO 25 de luxe pre -amp/
control unit ready built £911916

TYGAN FRET or Vynair spkr. fabric, 12 x
I2in. 2/-: 12 x 181n. 3/-; 12 x 241n. 41-, etc.
BONDACOUST Speaker Cabinet Acoustic
Wadding, approx. lin. thick, Thin. wide, any
length cut 2/3 ft. 6/- yd. EXPANDED
ANODIZED METAL. Attractive gilt Onish
I x tin. diamond mesh 4/6 sq. ft. Mult.ples
id gin. cut. Max site Oft. x 3ft. 47/6 plus care.

DE -LUXE RECORD PLAYER KIT
Incorporating 4 Sp. Garrard Auto -Slim unit
and Mullard latest 3 -watt printed circuit ampli-
fier (ECL86 and EZ80), vol., bass and treble
controls, with 8 x 5in. 10,000 line speaker.
Contemporary styled two-tone cabinet, char-
coal grey and off-white with matching
blue relief. Size 17fin. x I6in. x 8in.
A stylish unit capable of quality re-
production.  Circuit. and const details
2/6 (free with kit).

COMPLETE KIT
Carr. and ins. 1216. £13.19.6

Ready wired
30/- extra

Illuminated Perspex control panel
escutcheon 7/6 extra. 4 contemporary
mounting legs, 6in., 10/6; 9in. 11/6;
I2in., 12/6 per set extra.

Condensers-S/Mica. 2pF to 1,000pF. 6d. each. Ditto Commies or Polyesters 9d.
Tub. 450 v. T.C.C., etc. 0.001mFd to 0.01 and 0.1/350v., 10d. 0.02-0.1/500v.
1/-. 0.25 Hunts 1/9. 0.5 T.C.C. 2/-, etc., etc. Close TM. SMicas- 10% 5pF.
94. 600-5,000pF., 1/-. 1% 2pF-100pF. lid. 100pF-250pP. 1/2d. 270-80014F.
1/4d. Resistors -Full Range 10 ohms -10 meg. ohms. 20% 5 and 4W., 3d.,
1W. 5d. 1W. ea. 2W. 9d. 10% l and IW. 4d.a5',4, Hi -Stab, all values 111I. 5d.
ea. 5% IW. ditto ed. 1% IW. 1/6d. ea.

GOERLER CONTINENTAL STEREO DECODER

A ready built and aligned factory Unit 6 transistor plus 5 diodes designed

to connoisseur standards. Size 41in. x 3/n. ready for connecting to existing

transistor tuner. Multiplex 0/P. 12v. -18v. supply. Full technical specifica-

tion details S.A.E. Price 2910/-., plus 3/6 cart.

COAX 80 OHM CABLE
High grade Loy loss Cellular air spaced
Polythene -;in. diameter. Stranded
cond. Famous mfrs. Only 64. yd.
Bargain Priess--Special lengths:

20 yds. 9/. P. & P. 1/6.
40 yds. 17/6 P. & P. 2/..
60 yds. 25/- P. & P. 3/,

Coax Plugs 1/, Sockets 1/ -
Couplers 1/3 Outlet Boxes 4/6

Volume Control -5K-2 Meg. ohms. 3M.
Spindles. Morganite Midget Type lain. diam.
Guar. 1 year. LOO or LIN. ratios less Sw. 3/6
DP. 8w. 5/-. Twin Stereo less Sw. 7/6
1110k to '3M ohms with DP Sw. 9/6.
STEREO BALANCE CONTROLS. Log/Anti-
Log 5K, 1, 1 or 2 Meg. 9/. ea.
WAVECHANGE SWITCHES. 1 p. 12 -way, 2p.
2 -way, 2 p. 6 -way, 3 p. 4 -way, 4 p. 2 -way, 4 p.
3 -way, long spindle, 3/6 ea.

7 VALVE AM/FM RADIOGRAM CHASSIS
Valve line-up ECC85. ECI181, EF89,
EABC80, EL89, EMS'. EZ80.
Three Waveband and Switched Gram.
positions. Med. 200-550 m. Long
1,000-2.000 m. VHF/ FM 58-95 Mc/s.
Phillips Continental Tuning Insert with
permeability tuning on FM and com-
bined AM/FM IF transformers. 400
KO. and 10.7 Me/s. Dust core tuning
all coils. Latest circuitry including
AVC and Neg. Feedback. Three watt
output. Sensitivity and reproduction
of a very high standard. Chassis size
131 x Olin. Height 7Iin. Edge illumin-
ated glass dial 115 a 311.n.
Vertical pointer. Horizontal station
names. Gold on brown background.
A.C. 200/250v. operation. Magic -eye
tuning. Circuit diagram now available.
Aligned and tested ready for use 213/19/6. Carr. & Ins. 8/0.
Comp. with Tape, output, ext. sp'k'r and P/17 sockets and indoor F.M. aerial and 4 knobs -
walnut or ivory to choice. 311 P.M. Speaker only required. Recommended Speakers 10in. R.A.
30/- 131 x 8in. E.M.I. Fidelity 42/8. 12in. R.A. with cone. Tweeter. 4216. Carr. 2/6.

Elect. Condensers- Midget type 1 mFd.-
50 nsFd. ea.. 119. 100 InFd, 21-, 16 v. Mkg.
Condensers 150v. working: .01 mFd, .02 mFd.,
.03 mFd., .04 mFd. 10d.; .05 mFd., .1 mf'd.
1/-; .25 mFd., 1/3: mFd., re, etc.

TUB -ELECTROLYTIC -CAN
25/25 v. 50,12 v. 1/9; 8+5/450 v., 4.6; 50150 v.,
100/125 v., 2/-: 82+32/275 v., 4/6: S/450 v., 4/350 v.
213; 50/50/350 v., 6/6. 16+16/450 v..516; 60/250/
275 v., 12/8; 32 + 32/450 v., 6/6; 100 + 200/275 v.
12/6, etc. etc.

Terms: C.W.O. or C.O.D. post and packing +lb. II-, I lb. 1/9, 316. 3/-, 51b. 3/9, 8 lb. 4'6, etc.

RADIO BRIGSTOCK ROAD, THORNTON HEATH

EST. 1946
SURREY

Tel.: THO 2188; Hours 9 a.m.-6 p.m. I p.m. Wednesdays.

Only a few items are listed from our comprehensive stock. Write now for full bargain lists, 3d.
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BARGAIN COLUMN
25 AMP. ON/OFF SWITCH. Maim heavy duty type
rotary with control knob, 5/6 each.

MAINS TRANSFORMER. Upright mounting with
primary tapped 200, 220, 240 v. H.T. secondary is
250-0-250 v. at 100 mA. and it has two L.T. second-
aries of 6.3 v. 11 amp. -unused (removed from equip-
ment), 15/-. plus 3/6 post and insurance.

HI-FI SPEAKER BARGAIN
12111. High fidelity
loudspeaker. High
flux permanent mag-
net type with either
3 or 15 ohm speech
coil. Will handle up
to 10 watts. Brand
new by famous maker.
Price 2916, with built-
in tweeter 35)-, plus
3/6 post and insurance.

SPOT OR FOG LAMP
Made by Lucas, Flat or
Pencil beam, 36 watt. Suit-
able for car, boat, caravan,
etc. Complete with 6 or 12 v.
bulb, flex. cables and fixing
bolt. Remarkable bargain,
12/6. plus 4/6 poet and ins.

LUMINOUS CORD SWITCH
This can hang on the end of a flex or it can be inserted
into a flex. It has a built-in neon which makes it
luminous in the dark. Made for electric blankets but
ideal in darkrooms, etc. Normally 10;6. Our price
6/6 each, or £3 doz.

FINE
TUNERS

50 pf with long spindle, as
illustrated. 1/6. or 12/- doz.
Twin 50 pf., not quite such
a long spindle, 216, or 24/-
doz.

I2v. INVERTER
Fully transistorised for operating a 20 -watt fluorescent
tube or other 20 -watt mains device. Size aft. long by
11 by 11in. £31101-. Post and ins. 3/-.

THOUSANDS OF TRANSISTORS
at CUT prices

(e.g.: Silicon N.P.N. 5/-0 Send 1/6 for latest
List and equivalent chart, and circuits.
S.C.Rs. (Ttyrittors) 100 v. 1 amp. 6/6. 3 amp. 7/6.
12 amp. 15/-. 400 v. 1 amp. 15/-, 3 amp. 17/6.
5 amp. 22/6, 25 amp. go. 50 v. 1 amp. 6/6,
3 amp. 7/6, 10 amp. 10/-. 25 amp. 30/-.

DON'T MISS THIS it will save you £100.
9 v. Nickel Cadmium Battery type PP3
(fits all popular pocket transistors). Can
be recharged 800 times. Price with
transformer type battery charger, only
52/6. P. di Ins. 3/-. Chargeable replace-
ments also in stock for In 12/6. Ull
231-. U12 32/-.

NO SOLDERING
POCKET 3
Lots of fun to build and
good results when finished
-complete kit with de-
tailed instructions and
crystal earpiece -batteries
1/2 extra. a value.
Only 19/6. pl. 3/- post
and insurance.

MISCELLANEOUS BARGAINS
5 -amp. Car Battery Charger Rectifier. 10/6. post 3/6.
Reed Switch with Magnet, 6/6. i Meg. Pots, 6/- doz.,
ditto with d.p. ew. 10/- doz. Silicon Rect. BY100,
350 v., 250 mA.. 4/6 ea. 3 for 12/-. Miniature Pick-
up with Coemocord crystal cartridge and sapphire
stylus, 3/6. 4 -Transistor Audio Amplifier. 19/6.
Turret Tuner, lees bottom cover and valves, 7/6 each.
Neons (midget), 1/6 each: valve type, 10/6 doz.
Slide Switch (miniature). 1/6; mains type. 2/-. Toggle
Switch, 2/3. 30 -amp. Relay for costrolling heating,
39/6. 80 watt lelcoreseent Kit, 17/6, post 3/6. 4 -pole
Change -over Switch for series parallel working. 4/6.

Where postage is not definitely stated as an
extra then orders over a are post free.
Below £3 add 2/9.

INFRA -RED
HEATERS
Make up one of them latest type heaters.
Ideal for bathroom, etc. They are
simple to make from our easy -to -follow
Instructions -use silica enclosed elements designed for the correct infra -red wave-
length (3 microns). Price for 750 watts element, all parts. metal casing as Illus-
trated, 21/6, plus 4)0 poet and ins. Pull switch 3/- extra.

MULTI -MAINS BOX
These are 4 x 16 amp. sockets mounted on a
metal box all ready for wiring to your power plug
-intended for mounting on bench or wall -

for use in workshops -laboratories -exhibitions -
displays, etc. They avoid the use of dangerous bakelite

multipluge and adaptors and other hook-ups. Price only
19/6. Plus 5/- post and ins.

SQUARED ADJUSTABLE TIMER
This le a fine American made unit destruct' for precision. The time period is adjusted
by a knurled screw. The delay period can be eet anywhere from hours or seconds.
The end of the delay operates a microswitch-and resetting can be remote con-
trolled or manually reset. The unit is for wall mounting and is approx. 4 x 7 x 41n.
Price 39/6, plus 3/6.

FINE RECORD PLAYERS ARE 'GARRARDS'

1000
2000
3000
AT60
SP26

£ 5 0
£6 9 6
£7 19 6

£11 11 0
£10 9 0

and because they have been making
record players for so long, GARRARD
are your best choice -big range always
in stock.

7/6 for poet and ins.

LABS° 225 0 0
BRP12 £3 9 6

Complete with service sheet and tem-
plate.

THIS MONTH'S SNIP
ELECTRIC BLANKET OUTFIT

A 13 yard, 70 watt waterproof element with temperature control by Thermal
balance -and a double pole blanket switch in pastel blue bakelite-with en-
closed neon ON/OFF indication -both items Ideal for renovating a defunct
or doubtful blanket -supplied complete with layout and other instructions.
Only 12/6. Pins 1/6 poet and Ins.

FLUORESCENT SNIP
Your opportunity to Instal non -flicker strip lighting at silly price -this month we
offer the famous A.E.I. (Mazda) instant start lighting transformer suitable for one
4f t. 40 watt tube or two 2ft. 20 watt tubes. This transformer is listed at over £7,
but this month you can buy the complete kit comprising instant start choke/trans-
former, two tube ends and two Terry clips to hold tube. Special snip price only 14/6.
plus 3/9 post and Ins. -don't miss this tremendous bargain.

See in the Dark
INFRA -RED BINOCULARS

These Infra -red from a high voltage
source will enable objects to be seen in
the dark, providing the objects are in
the rays of an infra -red beam. Each eye
tube contains a complete optical lens
system as well as the infra -red cell.
These optical systems can be used as
lenses for T.V. cameras -light cells, etc.
(details supplied). The binoculars
form part of the Army night driving
(Tabby) equipment. They are mimed and believed to be in good working older,
but sold without a guarantee. Price 12/17/6, plus 10/- care. and ins. Handbook 2/6.

FIELD TELEPHONE UNIT
Officially known as remote control units No. 1,
essentially these are telephones with additional
facilities -each unit contains magneto type
ringer and bell -as well as tranefornier-
relay and switches. A pair of these will give
you two-way communication over distances
up to live miles -unused and in swat condi-
tion, 39/6 each, plus 10/6 carr. and ins.

MAINS/TRANSISTOR POWER PACK
Mains Power Pack designed to operate transistor sets and amplifiers. Adjustable
output 6 v.-9 to 12 v. for up to 500 mA. (class B working). Takes the place of any
of the following batteries: PRI, PP3, PP4, PP6, PP7, PP9, and others. Kit com-
prises mains transformer -rectifier, smoothing and load resistor. 5,000 and 500 mid.
condenser. Zener diode and instructions. Real snip at only 14/6. plus 3/- post.

SELF REPAIRING FUSES
Sounds good doesn't it -we can't offer quite that but we can offer a fast acting
overload trip which will save you having to repair fuses every time you do some-
thing which would normally blow a fuse. The trip works first and as you would
install this on or near your bench, all you do Is to switch on again. This is made
by Westinghouse. Regular price about £10 each. We offer them this month at
2916, plus 5/- poet and ins. Not many in stock, so hurry or you will be too late.

CONSTRUCTORS'

NIM

COMPUTER

This computer
will play games
and do simple
tricks and will

provide
endless

musement as
well as education Into computerisation. Kit comprises
all the components, the printed front panel nd full
instructions. The box is not included but this can be
made very simply from plywood. Price £4/17/6.
plus 216 oost and ins.
SIMPLE RECEIVER FOR LOW VOLTAGE. A
TEE transistor set powered from the Bun or a 14 v.
cell. Suitable for children or others who forget to
switch off. 4 N.P.N. silicon transistor, diode and all
other components necessary to build this circuit
described in "Wireless World," Oct., are available as a
kit. Price 30/, plus '2/6 post and ins.
ELECTRONIC CONTROL OF MODEL LOCOMOTIVES.
A device to overcome Jerky stopping and starting is
described in "Wireless World." Oct. All component.,
including 5 transistors, 4 diodes, mains transformer,
etc., to build this circuit is available as a kit. Price £4,
plus post and ins. 2/6.
NOUGHTS AND CROSSES MACHINE. This machine,
described in Sept. '65, is impossible to beat and will
provide endless fun at home and considerable attrac-
tion (and profit) at charity do's and fetes, etc. It
employs 19 switches and 9 bulbs and these and the
other components necesary to make this are avail-
able. Price f4/10/-. and ins. 3/6.

Multi Purpose Neon Test Unit
Robust, useful and instructive -tests insulation -
capacity -continuity -resistor -volume eontrols-also
acts as signal injector and L.T. fault finder -kit
comprises neon indicator -4 -way wafer switch -
ebonite tubes -resistors -condensers -terminals etc.
with diagram only 9/6, plus 2/. post and ins.

STUPENDOUS OFFER -El I for E2
Only re-cently
sold for
£10 19 /6N ote
these fea-
tures:

Long
& Medium
Wave 
Long dial

Push
pull out-
put
A . V . C .
and feed
back
Ferrite
aerial  Six transistors  Cabinet size 41 x 3 x llin.
with carrying strap. You get everything you need and
Instructions. 39/6, plus 3/6 P. & P., or supplied with
made-up chassis 10/- extra. Battery 1/9 extra.
Data separately 2/6.

ENGINE REV. COUNTER
or direct reading frequency meter

Employing a speci..1 frequency discriminator the
instrument is just right for many td the jobs you have
wanted to do -it can be permanently installed as a
rev. counter or as a portable nista ument it will do such
jobs as measuring frequency of time base -pulse
generator -flip-flop etc., etc. Kit comprises: metal
front panel all prepared and stove enamelled, moving
coils meter. 4 specially tested transistor and diodes
and all the necessary resist°rs and condensers and
circuit diagram (separately Mil all fur 49/6. plus 2/6
post and ins.
OZONE OUTFIT -for removing smell. and generally
Improving any oppressive atmosphere. Kit consists of
Philips Ozone Lamp and mains unit, only needs box,
19/6. plus 6/6 can, and ins.
SOLID STATE IGNITION. Big things are claimed
of Electronic ignition systems and if you would like
to try for yourself a circuit was described in "Practical
Electronics" (Sept., 1966). This requires a silicon
controlled rectifier, four transistors and other com-
ponents available as a kit. Price 25/10/, post free.
RAIN SENSER. Here's a simple unit that will help
your wife. Rings a bell or flashes when it rains.
All the components and data, 39/6, post 2/6.
S.C.R. LIGHT DIMMER. Can also be used to control
the speed of motors, drills and the heat from or to
critical imtruments. Circuit recently described in
" Practical Electronics." Mains operation, this unit
fits Into 13 amp. socket outlet box. All the com-
ponents including the silicon controlled rectifier.
Available as a kit. Price 14/10/, plus 3/6 post & ins.

COLUMN

Be first this year
SEED AND
PLANT RAISING
Soil heating wire and trans-
former. Suitable for standard
size garden frame. 19/6.
plus 3/6 post and ins.

ELECTRONICS (CROYDON) LIMITED
102/3 TAMWORTH ROAD, CROYDON, SURREY (Opp. West Croydon Station)
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THIS IS VSMF
VISUAL SEARCH MICROFILM FILE

1111/1111111111111111111111111111

111111111111111111111111.11Inn NOM MS

Inn 11111111111111111111

MSS l MIMS nig
MIS NMI MIS
IMO MIN NM MIMI

11111111111111111111111111

NES AIM 11111111111111111
MUIR MUM ISM 1111111111111111111
ow NMI am,

- Mill MIN 1111111111111111111

411Ii$10611111111131111 11111411114111111.

MI WM Mal Willa Mt Mg 4111810
41111.1141111110e0M es OR Mile

Midi

Ai SRA Not so WS fib*
ilifiti4101111* 4111 WV* r44

4110 04, 44i 111. 414 a7Xtaf1 -
44# ilif1111014310laii414 NMI. ISM
104 401111111110/1 NM MIN MOM
411111111F4111 SW.Itaillai NUMMI MOS
'4/0 rlliillii wOWINNS MMI111111 NNW
INF 81,1"01 /KIP NOMIUM111.

This VSMF installation contains over 300,000 pages of fully -indexed data.

VSMF IS INTERNATIONAL
Established 6 years in USA-now being produced in Britain and Japan-soon to be produced
in Europe.

VSMF IS EFFECTIVE
Average saving per installation in USA exceeds :23,000 per annum, eliminates lost or misfiled
data, always up-to-date.

VSMF IS COMPACT

VSMF IS
VSMF is now being
-a joint subsidiary
ternational Publishi
and Kelly-Iliffe Ltd.
USA and has stood
in defence plants.

Only 12 sq. ft. of floor space to store 300,000 pages of data.

UNIQUE
Copyright indexing method

produced in Britain by Information Handling Ltd.
of the two technical publishing divisions of the In-
ng Corporation-The National Trade Press Ltd.
The system is in widespread use throughout the

the test of six years' service in critical conditions

ensures rapid access to any item.

The first British file will contain indexed catalogue data on products
used in the Electronic, Electrical and Mechanical Engineering Industries.
If you manufacture such products VSMF offers an efficient and inexpen-
sive means of placing your data before specifiers.
If you use such products then VSMF can improve your information
facilities and cut design costs.

VSMF is now being produced in Britain by Information Handling Ltd., 161/166 Fleet St., E.C.4. Telephone: Fleet Street 5011.

Please send information
on how product data can
be inserted into VSMF

Please send information on
the use of VSMF in industry..

PI
NAME POSITION

COMPANY

ADDRESS

Mail to Information Handling Ltd., 161/166 Fleet St., London, E.C.4.

WW -146 FOR FURTHER DETAILS.
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LOW LOSS

PRECISION

LIGHT -WEIGHT

R11141111111

WW -147 FOR FURTHER DETAILS.

cxE 05.0

6061ST/300
24v DC Input / 240v AC Output ' 50 c 's
De -Luxe, 2 -Colour, Transportable case

" nEVITIS
PLEASE SEND
 Full specification of TRANSIPACK 606/ST

NAME

TRANSIPACK 606/ST at £169 ea 11,1

Remittance enclosed £

W.WTelegraphic Address: TRANSIPACK BROMLEY

LIMITED I
STANLEY ROAD  BROMLEY  KENT ADDRESS

Telephone: RAVensbourne 9212/3.

NO
WAITING

INTRODUCING
our new

of precision,
ainir spaced

inductors,
available

diameters
from r to 3" and

a wide range of inductances.

0111141-011%
are the only complete

range

of air -spaced
precision

inductors
available

today on

short delivery. Specials tolled
short can be supplied

and prototype
samples are

available
to designers.

Brochure
giving data of typeslinductance-.

capacity
-frequency on request.

013
CODAR RADIO CO.

Bank House
Southwick

Square

Southwick Sussex

'phone Southwick
3149

FOR THIS SUPERB

300VA SINE WAVE

TRANSIPACK®
STATIC INVERTER
with THYRISTOR Control System
AVAILABLE FOR IMMEDIATE DELIVERY

 PRICE £169

WW -148 FOR FURTHER DETAILS.

"..11
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BRAND NEW AM/FM (V.H.F.) RADIOGRAM
CHASSIS AT £15.15.0 (CARRIAGE PAID)

A.C. ONLY. Chassis size 15 x 62
x 51in. high. New manufacture.
Dial 141 x 4in. in 2 col-
ours, predominantly
cream. Pick-up.
Extension Spea-
ker, Ae., E.,
and Dipole BOG-kete, Five
" piano" push
buttons - L.W.,
M.W., S.W., F -M.,
:mid Gram. Aligned
and tested. With all
valves and O.P. Trans-
former. Tone Control fitted. Covers 1,000-1,900 51; 200-550 Id; 88.98 Me/s; 6-17 Mc/s.
Valves EZ80 rect., ECH81, EF89, EA11C80, EL84, ECC85.
ELLIPTICAL SPEAKERS 10in. x bin. 25/-, 13in. x 8in. 35/-, to purchasers of this
chassis. Carr. to N. Ireland 20/- extra.

TEEMS: 0/2/- down and 5 monthly payments of 22/5/.. Total £10/10-.
NEW 6 PUSHBUTTON STEREOGRAM CHASES
M.W., S.W.1, S.W.2, V.H.F., Gram., Stereo Gram. Two separate channels for Stereo
Gram., with balance control. Also operates with two speakers on Radio. Chassis size
15in. x 7in. X Olin. high. Dial cream and red x Sin. Valves ECC85, ECHO!,
EF89, 2 x ECL86, EM84 and Rect. 190-550 M.; 18-51 hi; 60-187 M; 86-100 Me/s. Prior
£19/19/- earn. paid, or 26/13/- deposit and 5 monthly payments of snore. Total H.P.
price 920/15/6. Cream moulded escutcheon included. Carriage to N. Ireland 20/- extra.

TAPE AMPLIFIER FOR MAGNAVOX TAPE DECKS
-2 or 4 TRACK (4 TRACK 25/- EXTRA)

Chassis 121 x 51 x 49in. high. Plastic front panel "gold" finish -121 x 200.250 A.C.
Record/Playback amp. switch; Off/On-Tone; Vol/Mie; Vol/Gram; MM. Input; Gram.
Input; Monitor; Speaker Sockets. Valves 68117; 12AX7; EM84; EL84 ; 6X4. Separate
power pack. Complete amp. and power pack, £10/17/6 (61- 1'. A P.).
REXINE COVERED CABINET (TAN). 151iti. x 171n. x 91in. high with sloping front for
amp. Complete with two tweeter speakers, special adapting brackets for Magnavox
Deck, 8,5/. (Si- care.).
3 -SPEED MAGNAVOX 2 -TRACK TAPE DECK £1011716; 4 Track 212115:-. Complete
Recorders (with speed compenmtion), 2 -Track £29, 4 -Track £32 (care, 25,-). Wceth
610 more, on normal retail prices.

/4 cg
i'1411111111 'I, I.

7111.1441

0).1)
11111,,,-1

M/M;;MMItriiin,

Send 6d. for 20 -page illustrated catalogue.
Balk enquiries invited for Export.

GLADSTONE RADIO
66 ELMS ROAD, ALDERSHOT, HANTS. Aldershot 22240, i1 min. from station and

buses.: Closed Wednesday afternoon.

VALVES SAME DAY SERVICE
NEW ! TESTED ! GUARANTEED!

SETS ,IZS;f148f5Or 31)4iiF98147/9`9:,FIVI{96),V..96)!Ctlii: 2341'."' "

1 A7GT 7/6
1115GT 7/8
IN5GT 7/9
1115 4/9
184 4/9
185 3/9
1T4 2/9
3A5 7/-
3Q4 5/6
384 419
3V4 6/6
5U40 4/6
5Y3GT 4/11
5Z4G 6/9
6/30L2 9/6
GALS 2/3
SAMS 316
6AQ5 4/9
OATS 4/-
6/1A6 4/6
6BE6 4/3
6BJ6 5/6
6BW6 7/8
691 7/9
6 F13 3/8
6E14 9/-
6F'23 9/9
6K7G 1/6
6K8G 4/8
0148GT 7/6
6L18 7/6
6Q7G 5/6
6Q7GT 7/6
6V60 8/6
6V6GT 516
6X4 8/6
6 X 5GT 6/3
7B6 10/6
7117 7/9
7C5 8/9
7C6 6/9
7117 5/-
7 Y4 5/-

9BW6 6/6 DH76 3/6 EF91 3/6 PEN363 9/6 UCH81 6/6
1002 11/6 DH77 4/- EF112 2/3 PFL20014/6 CCLOri 7/3
10F1 9/9 DI181 12/6 R597 7/6 PL36 9/6 UCL83 8/9
10P13 8/8 11E32 7/9 EF183 6/9 PL8I 6/9 L F41 8/-
12AT7 3/9 DK 91 4/9 EF184 6/9 1,1.82 5/6 U1'80 6/8
12AU6 4/9 DK92 8/- 81,32 6/8 PL83 61- UF59 5/9
12AU7 4/9 DK96 6/6 EL38 1'L64 6/3 UL41 8/9
12AX7 4/9 DL33 6/9 EL41 8,6 FI.590 191" 01.44 15/-
12K7GT 8/6 DL35 5/- EL42 7/9 PL801 7/6 1'1.84 5/9
12K8GT 8/6 111.92 4/9 E1d84 4/9 P123 7/9 11Y21 8/9
12Q7GT 3/6 D1.94 5/6 EL90 4/9 P V31 6/6 U Y41 4/9
2052 DL96 6/- EL95 5/. PY32 9/- UY85 4/9
201,1 14/0 DY86 6/9 EM80 5/9 FY33 9/. VP4B 111-
2011 9/- DY87 6/9 EM81 7/3 FY86 5/3 W76 3/6
20F3 9/. EABC80 6/- EM84 5/9 P Y 5/8 W77 2/9
20P4 18/6 EAF42 7/6 EM87 6/6 PY82 5/- Z77 3/6
26U40T11/6 EB41 4/- EYSI 6/3 PT83 6/9
30C15 9/3 EB91 2/3 Ey88 6/_ PY800 6/6 Tranzi.: 1076
30018 8/- EBC33 8/- 6/3 PY801 6/6
3055 7/3 EBC41 7/9 EZ0O 3/9 RIO 7/- AC127 9/6
3051.1 10/6 EBF80 6/- EZ81 4/- 1420 12/9 AD140 15'6goug 11/- Elmo) 5/9 Kii61 6/6 TH2IC 9/6 AF102 18/-
30L17 12/- ECC81 3/9 KT63 4/-

1'2S
9/- AF115 6/9

30P4 18/6 ECC82 4/9 1418 516 8/9 AF116 6/9
311P12 9/- ECC83 7/- N78 14/9 U47 8/6 AF117 51-
30P19 18/8 ECC84 6/8 PC97 6/9 049 9/6 AF118 16/6
30PLI 11/- ECC85 5/6 PCC84 5/6 052 4/0 AF124 9/6
30PL13 11/9 ECF80 7/6 pccgp 9/9 U78 3/6 AF125 9/-
351.607 8/3 ECF82 6/9 pectsp 9/. U191 10/6 AF126 8/6
35W4 4/6 ECF86 9/- PCF80 6/6 1.301 11/6 AF127 8/6
357.40T 4/6 ECH35 8/- PCF82 6/9 0801 15/9 0C22 17/6
85A2 5/9 ECH42 9/- PCF86 8/3 UABC80 5/9 0025 10/-
6063 12/6 ECH81 5/9 PCF800 1016 11AF42 7/9 0026 6/9
AZ.31 819 ECH84 8/9 PCF801 9/6 UBC41 6/9 001.5 1 tilt
B36 4/6 ECL80 6/- FCF805 8/- UBF80 6/- 00
B729 10/- ECL82 6/9 PCL82 6/9 013589 8/9 °'1 9/9DAC32 7/8 ECLS6 7/9 PCL83 9/. UBL21 91- 0072 4/9
DAF9I 3/9 EF39 3/9 PCL84 716 IJC92 5/6 °C79 5/9
DAF96 EF41 6/8 1'01.85 818 CCC25 6/6 0081 3/6
DOC90 71- EFS° 4/9 PCL86 8/0 170'580 8/8 0081 D 8/80c829/9DF33 7/9 EF85 5/- UCH21 9/3 OCO2D 5/6DF91 2/9 EF86 6/9 PENA4 6/5
1)F96 6/- EF89 5.- PEN36C151- LC1142 8/9 0C170 7/6

READERS RADIO
85 Torquay Gardens, Redbridge, Ilford, Essex. 41;

Postage on 1 valve 9d. extra. On 2 valves or more, postage 6d. per valve extra.
Any Parcel Insured against Damage in Transit 6d. extra.

PRINTED CIRCUIT PINS 'SNALE' TYPE

Longlasting Precision...

OXLEY
DEVELOPMENTS
COMPANY LIMITED
ULVERSTON
LANCASHIRE, ENGLAND
TELEPHONE: ULVERSTON 2587
CABLES: OXLEY ULVERSTON

WW -149 FOR FURTHER DETAILS.
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stern -c lyn ELECTRONIC CENTRES

MERCURY only from Stern -Clyne
OThe Unique

GRAMSTANDBRILLIANT/WW
MODULAR
HI-FI STEREO

With G d Autochanger, Solid State Amplifier, Free -Cone Speaker Systems
The Stern -Clyne Mercury is an intportant new approach to 141.11 sound reproduction in the home. One compact.
modular system entleslies the latest a41 -1111,S in solid-state amplifier design, loudspeaker system miniaturization.
and pick-up ea: ti 'due development to provide. uperb stereo performance with exceptional installation (mint y. Combine.:
Player CantAmplifier Console and identical speaker systems are superbly homed in matching teak Neneer cabinets,
specially designed to lit existing furniture or shell space, and match any decor.

MERCURY SYSTEM
AUTOCHANGER AND PICK-UP
Garrard High-grade. Model 3000. specially equipped with high -compliance, ceramic cartridge fitted with Diamond
stylus to ensure superb, wide range reproduction and extremely low tracking weight.
AMPLIFIERS
Identical, 5 -watt. 7 -transistor amplifiers designed rotund the latest, fully -proved semi -conductors. Each Is indepen-
dently constructed on a modular circuit board and subjected to searching inspection and precise matehing at each
stage of assembly.
LOUDSPEAKER SYSTEMS
Bookshelf size, acomtlenily designed speaker system enclosures contain bass speakers and matching high frequency
unite with crossover network. Specially developed bass speaker employs enormously poweintl magnet and free
suspension cone to provide the full blooded bass response usually arsFociuted with much larger unit's.

SPECIFICATION
Power Supply 200/250 volts, 50 cycles A.C. (other standards to special order).
Output (Amplifiers) 5 watts per channel.
Output Impedance 15 ohms (other speakers of 8 to 18 ohms may be need).
Frequency Response (Amplifiers) 30 c/a. to 33 ke/s. tlat (2 dB) at 1 watt,
tonc wadi .1, level.
Harmonic Distortion Less than 1%.

Hum and Noise -55 .1113 below full output, tone.0/1, i.
Cross talk between channels 48 dB at 1 kelt.
Bass Compensation 15 rill at 40 cis.
Treble Compensation /.15 dB at. Li

ONLY FROM

4
GNsCOMnr.PLETE-

T.

11141 15/
111P.

Balance Control Ganged potentiometer: either channel
co, is laded to zero without affecting the other.
Tape Record Outlets 200 mV average, each channel.
Dimensions: Player Unit 16!, x 14 x Slin. overall:

Loudspeakers I:1 s 7 x Kin. :n.lt) -

STERN-CLYNE

MAGNAVOX 363 TAPE TRANSPORTER
Manufactured to precise limits that permit recording and
tape playback to the highest standard set by the Music
Industry.
Simple, reliable design employs a single high -duty motor
with heavy flywheel. Features include fast wind on and
rapid rewind, pause control, 3 -speed selection with
interlock. Built-in revolution indicator, piano key
controls. Speeds 1, 3; and i.p.s. Wow and flutter
0.15% on 7/. i.p.s. Max. spool size 7in. Playing time
up to 120 mins. per track from 1,200ft. standard tape.
Size 131 A llin. plus 51in. below mounting board.

With track heads £10.10.0
With track heads £13.10.0

Add 10/- carriage and insurance.

HF TR3 TAPE AMPLIFIER Easily the best complete tape amplifier axallable to the home build.
Supplied already matched for the Magnavox 363 tape.I
Peatures Include switched equalization fur all speeds (CC1R standar
71 i.p.s.). Treble boost incorporated during Record, Bass I,..,

during playback, speaker output matched for 3, 7.5 and 15 °he
midltional outputs for extension speaker, phone monitoring on Re. .
and playback through existing systems. Inputs for Mlc., pinto iq
and VII I, Radio. Valves: E1,80.EC83, ELS4, Eats'. EZ81. Size 1/A 11:Iii.

sin. (Panel: 13; a 31n.). Power pack I,4 . size
4jiti. Amp. Power pack. Kit of 'parts £14.0.0

A-. ridded Mai tested £20.5.0 Add 7/6 corr.

TAPE PREAMPLIFIER
TYPE "C"

t,
2S.

01: V  0
VP

Specially developed by Mallard Laboratories fur use with high quality
replay systems. and supplied specifically matched for use with the Magna.
vox 383 tapedeek.
Features include: Ferroxenbe pot core inductors for treble equalization,
push -putt oscillator incorporating ferroxeutie transformer, adjustable
output for matching to existing high -quality amplifier systems, inputs
for Mic., Pick-up, Radio. etc. Valves: 3 EF80. ItC82 atud EM81. Totally
enclosed In ease. x 61 3;in. high {Panel 111 x 31in.). Power
supply of 300v. d.c. at lib m/s. and 0.3v. at 1.5 A. is on separate sub -chassis

(1) x 4) x 41in. high to fatilitab 14.4tol. location Irmo tape heads.
Pre -amp. and power pack Kit of put. £14.10.0

assctnhted :111,1 £20.10.0 .141,1 7/6 ear,.

5-,

£10.7.6
Carriage 10:.

GRAMSTAND is a superb B88 Autochanger-with
timity added ewilitles-already assembled on a hand -
Koine, especially designed hardwood plinth.
ORAMSTAND is made exclusively for Stern-elyne
to meet the requirements of modern bookshelf mounted
4.41 space limited Hi -F1 systems.

Feattwes inlude:
 LIGHTWEIGHT TUBULAR ARM.
 LATEST MONO STEREO CERAMIC CARTRIDGE.
 DIAMOND STYLUS.
 HEAVY BALANCED Uri', TURNTABLE.
 BUILT-IN P.U. PLUG AND SOCKET AND

INTEGRAL Mt. MAINS LEAD.

New bookshelf size

MEGAMITE speaker system

 FULL FREQUENCY RANGE.
 EMPLOYS SPECIALLY DESIGNED FREE -CONE

BASS UNIT
 INCLUDES MATCHING TWEETER AND

CROSSOVER
 HANDLES 10 WATTS OUTPUT
Special Sin. tree, -rune bass unit uses enormously
powerful Pemba magnet to obtain the exceptional
cone movement needed to get clean, deep -down bass
response equal to much larger speaker performance.
Matching 4iti. tweeter and crossover in housed with
bass 1 in heavily lagged. handsome teak veneered
cabinet size only 13 x 7 x Bin. deep. Mounts vertically
44r horizontally, Ideal for modern Hi-Fi systems
where clean. unobtrusive appearance with high
wri,)1111:1II, t. r squired.

£8.19.6 carriage 7/6.

VERITONE 300 6 gns.
A small versatile 14,1111. Ampli-
fier with ail output of 3-4 watts
suitable for Crystal Pickup or
Radio Tuner, ideally suited for
a small domestic installation
requiring good quality low
output, output impedance
ohms, volume orntrol, treht
control, bass control and
middle control. Valve line-up:
EL84. BF86, EZ80. Smooth grey
finished chassis. size 81 x 4 x llin.
with brushed aluminium front panel, con-
trasting lettere and knobs, front panel size hj x 2)10. Fatly

can bled and tested.

(C. st I. 5,
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+mane e stern-clyne
srvx-rioloie

Solid State
Integrated Stereo

Amplifier

%,la; -24(0,80410"

The Stern - Clyne
SULTAN represents a con-
siderable advance in solid-state, high fidelity
stereo amplifiers. Outstanding performance is
allied to meticulous construction, compre-
hensive facilities, installation simplicity, and
attractive functional styling.
SULTAN performance is a natural result of
superb design incorporating the most ad-
vanced fully proved semi -conductors, and
modular substage construction that permits
searching quality control and precise matching
at every stage of assembly. Particular atten-
tion has been given to the provision of all the
additional input, output, and power take -off
facilities ever likely to be required. The
compact sized, craftsman finished teak cabinet
and restrained styling ensures unobtrusive,
harmonious matching with almost any decor.

38 Gns. Complete, Carriage R 13..3rx." 8/6

SPECIFICATION & PERFORMANCE
Power Supply A.C. only. 200-230 v., 50-60 cis. (Alt, n-

ative ratings to special order).
Power Consumption 48 watts maximum.
Power Output 13 watts per channel IIMS into 15 olio.

load. Combined channels 20 watts.
Speaker Matching 846 ohms (for 3-5 ohms use 2/3 ohm

win -wound resistors in series with each L/S.
Distortion Total harmonic distortion leas than .25%

:it full output..
Frequency Response at 1 watt ±2 dB, 30-25,000 els..

at to wat ±3 dB, 40-15,000 CI.
Cross Talk better than 50 dB at 1 Kr)s.
Hum and Noise better than 52 dB below full output.
Inputs: P.O.1 3.3 in1/, 47K ohms R.I.A.A

P.U.S. 20 raY. 97K ohms impedance compeia-
Radio 100 mV, 220K ohms impedance sated Flat
Tape 100 my. 220K ohms Impedance, Flat
Aux. 230 my, 430K ohms impedance. Flat

Dimensions 13in. x llin. x 51 in. Panel 12in. x 4in.
Bass Control Boost 14 dB at 40 Reis. Cnt 15 dB at

40 tick.
Treble Control Boost 12 dB at 14 Koh, Cut IS dB at

14 Reis.

SEND FOR CATALOGUE
A I - P.O. brings new 100 -
page Sound and Science
Catalogue packed with

._41i6Jr unique items ; profusely
illustrated.

MONOGRAM AMPLIFIER
AND ACCESSORIES

Monogram Amplifier
Superb spec and coat economy design specially dev-
eloped by Mutlard Research Laboratories and quality
constructed by Stern -Clyne. Actually uses only one
multivalve but provides an undistorted output from
any standard irtal pick-up. Plus features include
Bass Boost and Treble Cut controls, panel illumination
and specially wound output transformer. Size only
10 x 41in. high. Silver hammer chassis finish.
satin silver finish engraved panel.
Hit of Parts £410/-. Carriage 4/6.
Assembled and Tested Ie.

Monogram Accessories
Specially designed PC3 Carrying case takes Monogram
Amplifier. 8 x 5 Elliptical Speaker (illustrated) and any
standard turntable or Autochanger. Size overall 18 x 161 x

handsomely finished in dark grey fabric weave.
PC3 Case £3 5 Carriage 5/6.
8,. 5 Speaker £1. Carriage 2/6,

SUPERB NEW STERN-CLYNE
F.M.I. VHF TUNER

Features sparkling performance-inherent stability

- 'ts*-Y," ..

Specially de-
signed for the Amateur

builder, a new, sensitive tuner
unit that provides stable inter-

terence-Iree reception of BBC FM transmissions.
Iligh quality output signal ensures optimum performance
from a iy Hi-Fi audio system: superb styling males for bar-
nioniou installation with existing equipment. Reliable, easily
aligned circuit employe( RF stage tuned :diodes, tuned -grid
freq. changer. 2 IFs, Noise Limiter and Ratio Detector. Valves
are 4 x EF91 pl. 2 diodes. Input see. 100 mV. for 40 dB.
Die. less than 1% at full deviation. Power freq. 200 v. at 20 mA.
and 6.3 v. at 1.8 A. Panel black and silver-grey, aloe 8 x Sin.
Chassis: cadmium plated, overall depth 411n.
FMI Kit of parts with Instruction Handbook, £7/9/6 Corr. 4/-.

FM1 Assembled and tested, el 0/9/6 Carriage 4/-.
Optional Power Pack Type D Kit of Parts. £2/15/0 Corr. 3/6.

Power Pack Type D. assembled and tested. £3/1 0/0 Carr. 3/6.
Ifisaabook only 3f- post free. Deseriptive leaflet on request.

Our Finest Ever Meter Value!

Duvidal ITI Multitester

72/6
P. & P. :3

With Built-in Meter Protection:
Pocket size with wide-angle, jewelled
meter movement, ceramic long -life, low -
loss switching, tough impact resisting
case. Sensitivity 20,000 ohms/volt D.C.
10,000 olunsivolt A.C.

19 Ranges measure:
0-5-25-250-500-2,500 volts D.C. 0-10-100-
:w-100 volts A.C. 0-50 µA-2.5 mA-250
mA. D.C. 0-6,000 ohms -6 megohms. 10140-
.001 mfd.-1 nafd. -20 to +22 dB.

tern -chine: TREMENDOUS
PRICE BREAKTHROUGH
in NEW UNIVERSAL RECORDING TAPES
 TENSILIZED pre -stretched, extra strong.
1110 Full frequency spectrum response.

Guaranteed playing times.
STERN-CLYNE, make huge bulk purchases of recording
tapes from the world's biggest manufacturers-and hand on
the enormous price advantage to their customers. The
quality is unequalled: Tensilized to ensure the most per-
manent type of Base. Highly resistant to breakage, mois-
ture, heat, cold or humidity. Highly polished, splice -free
finish. Smooth output throughout entire audio range.

TENSILIZED P.V.C.
2.50ft. Long Play 5 6

Sin. 600ft. Standard 8 6
Sin. 900ft. Long Play 10 -
fifin. 1,900ft. Long Play 12 6
7in. 1,2110ft. Standard 12 6
7in. 1,80011. Long Play 15 -

TENSILIZED POLYESTER
3:in. 600ft. Double Play 11,6
5in. 1,200ft. Double Play 151-
5:in. 1,800ft. Double Play 22/6
51 in. 2,400ft. Triple Play 37/6
7in. 2,400ft. Double Play 25 -
7in. 3,600ft. Triple Play 50' -

WE ARE FAMOUS All the best makes

FOR WIDEST for you to see and
hear in side- by -

RANGE OF HI-FI side comparison in
our Demonstration Room. No obligation.
Sound advice free.

ste rn-c lyn e
RNMEMBER OF
THE PANTIYA
GROUP OF
COMPANIES

MAIL ORDER & ALL ENQUIRIES TO:
DEPT. WW2, 3-5 EDEN GROVE,
HOLLOWAY, LONDON, N.7.
Tel. NORth 8161,5.
LONDON:
18 Tottenham Court Road, \V.1. MUS 5929 0095
23 Tottenham Court Road, W.I. MUSeum 3451
309 Edgware Road, W.2. PADdington 6963
1119 Fleet Street, E.C.4. FLEet Street 5812 3
162 Holloway Road, N.7. NORth 7941
9 Camberwell Church Street, S.E.S. RODney 2875
220 Edgware Road, W.2. PADdington 5607
CROYDON:
12 Suffolk House, George Street. MUNicipal 3250
BRISTOL:
26 Merchant Street, Bristol 1. Bristol 20281
LIVERPOOL: 52 Lord Street. Royal 7450
MANCHESTER:
III 22 Withy Grove, M/c 4. Blacklriars 5379 5246
SHEFFIELD: 125 The Moor. Sheffield 29993
NOTTINGHAM:
Eastown House, Lincoln Street. Nottingham 45889
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LASKY'S
RADIO

LONDON'S LARGEST STOCKISTS

OF ill -F1 AUDIO EQUIPMENT
BY ALL THE WORLD'S FAMOUS MANUFACTURERS

DEMONSTRATION STUDIOS
Lasky's Radio - established over 30 years -
offer you the most exciting and up-to-date chain of
High Fidelity and Electronics Stores in London
with the largest and most comprehensive stocks
in Great Britain.
Our branches at. 207 EDGWARE RD., W.2 (newly restyled and modernised), 33 TOTTENHAM
COURT RD., W.1 ail 152 3 FLEET ST.. E.C.4. have huge stocks of everything in the " World or
I.:ter:GA.14,r," Mains and Transistor Radios. P.A. Equipment, Guitar and Hi -Pi Amplifiers, Tuners.
Speakers, Microphones, Record Players. Radiograms, Communication Receivers, Test Equipment.
Components. Tape Recorders. Tape, Walkie Talkies, Intercoms, Build Yourself Construction Bargains.
Domestic and Electrical Equipment, Transistors. Valves. etc. etc.. teed Iboesed, 0; leelne,
to Lasky',
Our branch at 42 TOTTENHAM COURT RD., W.1 is London's most up -to -slate High Fidelity Sound
C titre. There your earl hoar and compare any combination of the finest equipment by all the Worlds
most fatuous noisier in. High Fidelity sotmd reproduction. Plus a wide range of high quality ratan/ -
mint cabinets and speaker enclosures to suit all styles of decor.
Oar branch at 1113 EDGWARE RD., W.2 has the widest selection in Great Britain of Maitre and Tran-
sistorised Radios with over 400 different models in stock and over 150 mains and transistorised Tape
Reconlors-by all the well-known British, Continental, American and Japanese manufacturers.
Plus TV, Iii -Pi Audio Equipment, Radioman., Record Players, all the latest marvels in the " World
of Electronics" and a full range of domestic appliances.
If you cannot call at any of our branches please send details of your requirements to
our head office and we shall be pleased to quote without obligation. We operate the
"Purchase Tax Free" scheme for overseas visitors. Full H.P. terms available.

RECORD PLAYERS
4 -SPEED AUTOCHANGERS

B.S.R. AUTOCHANGERS
NEW LOW PRICES

All brand new anti tally guaranteed complete will
cartridge and stylus.
I ' Al4 4 -awed mains model £4 9 6
UAW 4 -steed mains model £4 19 8
CA Pi 9v battery model £5 19 8
U A30 4-31..1 maim model £5 19 6

GARRARD AUTOCHANGERS AT LOWEST EVER PRICES!
Auto -slim: Mono
ATii Mono
ATO Stereo
3000L3I with stereo cartridge
AT60 with stereo slonotorre cart
A70 less cartridge
Lab, A Mom/Steno
Lab. A on plinth

TRANSCRIPTION MOTORS
orARRARD 405
GARRARD Lab. 80, leas cart
GARRARD 301 (Strobe)
CONNOISSEUR

Craftsman II
Craftsman III
Model B

LENCO G L58
LENCO MAO
LENCO G81)
LENCO GL70
1,ENCOG99
THORENS TD135I
THORENS Tin134 II
THORENS TD124 II

£17 2
£22 19
£ 4
£17 1
£19 10
£15 15
£29 18
£21 19
£26 5
£40
£40 5 8

THORENS TD150 £20 13 2 BRAUN PGIL Stereo £8 19
All other current models available. Postage on ail above 6/. extra.

£4 19 6
£8 19 6
£9 9 0
£7 9 6

£10 9 6
£19 9 C
£14 19 8
£15 19 6

Lrir I.s .artridge £9 14 6
Into with olr's cartri,M £6 6 0

.1111011 £6 6 0
GARRARD BASES
W Ili £3 12 8 W 13'2 £5 0 3
CLEARVIEW PERSPEX COVERSslit £310 0 \x112 £4 17 6

SINGLE PLAYERS
£32 10 0
£24 19 6 Auto. start and stop. Complete with pick-up
£22 19 6 and crystal cartridge.

EMT with Stereo cartridge ....
COLLAR') JUNIOR 4 -speed

t AR It ARD SRP13
GARRARD 8111)10 mains motel
GARRARD SAPIO battery model`.
ri 4.12BARD 81)26 Morin

0 GARRARD 8E15 Stereo
1)181 LIPS AG/1016

GREENCOAT RECORD PLAYER
la

011111. it li pi ail. aril fitted with crystal cartridge. Sire
r.p.m. V. Battery operated.

only 71 x rrin. Fittul with auto. stop and start. Ideal for use
ith miniature transistor amplifiers.

LASKY'S PRICE 59/6 Post 2/6.

fit most P.U. Arms and Heads. Post 1/. Rosette Stereo type 105 and 106 with 2 sapphires 25/-i ;arrant GC.) 1716 Roulette Stereo Type 105 and 100 with diamondI lanard 008 15/- LP/Stereo and sapphire standaniI larrard EV26A 19/6 35i -
AC. G.P. 07/1 10/6 Pull range OS Goldring and Philips cartridges stocked.

AND EVEN LOWER PRICES Save Money! Some of these cartridges are cheaper than styli
0.T.L Mona 2 sapphires 4.11 ii.iiht SC1 diamond LP, stereo 10.6Collar° 2 sapphires stereo 15/- Sonotoue 2TA. mono 15/-

11
6
0

£3 19
£3 9
£4 7
£4 19
£4 19
£9 16

£10 19
£12 12

6
6
6
6
6
6

6
C

6

CRYSTAL PICK-UP CARTRIDGES --LOWEST PRICES EVER
All complete with Styli L.P. and Standard. STEREO
lay guaranteed. Standard Fitting will Bonethi Siliireir O.V. Turnover with 2 sapphires .. 25i -

AMPLIFIERS
RECEIVE STEREO BROADCASTS NOW!

WITH THE FABULOUS
LOEWE OPTA L040
it really superb AM/FM Tuner mcl Morro
41111/Miff giving the finest reproduction of
broadcast sound available. Brief Spec.:
Valve Allf/F51 Stereo Tuner arid IF amplifier
/inc;a.ling alultiplex): Transisrorise.I twin
channel preamplifiers and power amplifiers

giving 20 watts psi elm awl rratput v. r low distortion and interference levels; wavebands: LW/
IINV;SW and VIIF[VM with switched AFC; large tarring scale with magic eye; 11 push button Coll -
(1,111+; 1,14..ss and treble centrals: inputs for stem, pick-up, Stereo tape recorder, and provision foe
external speakers. For 110:127140 v. A.r'. 'mins. Superb modern styling-beautiful vernal,'
cabinet size 24 x 61 x rqin. Original list price 84 Gus. Limited quantity only.

LASKY'S BARGAIN PRICE 59 GNS. tan,ageondlnsuranee

AND THE NIELSEN t ARENA' T1900 H
NOW COMPLETE WITH
MULTIPLEX ADAPTOR

I mule* taken 111153 t1.31.1,ifir.

signers. Brief specification: 20 teen 'row
Scandinavia's leading Audio de-

Ibred stereo AAVIM Tuner Amplifier- .1

sisters and 13 diodes; covers LW, MVv,
2 X SW (40-61 M and 07-200 M), and
FM with AFC; 3 x S watts output; built . 1.1.VE in pressure chambers It I i tit ton
controls; volume, bass, treble anal separate Fat air AM tuning controls: tuning indica r; inputs
for tape recorder and granr pick-up: outputs b r 3 extemal speakers and external. AM an I FM
rteriala (additional to built in ferrite rod and win. ace'. Is); provision for stereo decode : or 20)1 ...50 V.
A.C. mains operation. Very elegant " slim -line !al cabinet superbly; made and finished in oat oral
riled teak size: 15/ x 291 x 81in.

%Ace

LASKY'S PRICE 69 GNS. Carriage and Packing 20/- extra.

4,C0. a. the T1900 11 described and illm ratedTHE 'ARENA' T1900 F above, but without built in speakers and speaker
LASKY'S PRICE 63 GNS. chambers-size 61 x 161 x NW.

Carriage and Packing 15/- extra.

LASKY'S SPECIAL ALL SCANDINAVIAN PACKAGE DEALS
Ili.. T1900 F with either to,. SHB Mini B 01 B7 speaker system.
LASKY'S PACKAGE PRICE 74 Gas.
Matching teak plinth with 'Mlerke Perspex cover for Revoid Player 661/1966 clam.
CHOOSE YOUR OWN TURNTABLE AND CARTRIDGE --send Mil details of your choice for 011/.1"1,,,,u
Foliage Deal quotation. Example: T1500 F with two BBB B7 speaker systems. Garrard SP 25
Itramni Player with Stereo mar idge 1/11 /11,lielling nark plinth with Perspex cover.
LASKY'S PACKAGE DEAL PRICE 89 Gns.
Our normal price for the above equipment would be £f917, --therefore our Package Deal reins
SAVES YOU A FURTHER 2511'..

COMPLETE SYSTEMS
A Lasky's " Privilege Parcel Package Deal " idioms you to purchase the complete Audio Systemchoir., at a cawing114,1, e shrill be pleased to quote our Priyileged Parcel
Package Deal." Pries. for ice selection of equipment ,us your own choice. Send us details raf your
requirements. H.P. Terms can be arranged on - Privilege Parcel Package Deals."

HI-FI FURNITURE
1.1100240 tram our extensive range of equipment
cabinets and speaker enclosures by Record
!lousing, Fisher, G.K.D., Design Furniture, etc.
A full range is in stock to suit all types of equip -
Merit, furnishing styles. Me. Complete instal-
lations can be supplied to your choice. and our
expert staff will be pleased to advise you.
Illustrated-the Lowfier equipment cabinet by
Record Housing Imitable for a wide range of
equipment including space for record and tape
storage.

SPEAKERS
SPECIAL BARGAINS FROM SCANDINAVIA
- S.H.B. SPEAKER SYSTEMS
Extremely advanced design and miniaturisation of components
pioneered by this well-known Swedish manufacturer has made possible
these wonderfully compact speaker systems, with a performance
previously impossible in such small enclosures. Both utilise a double
layer cone drive system contained in is hermetically sealed cabinet,
giving a very sensitive and smooth response at all levels. Individual
details: Mini -B, power handling 8 watts undistorted; impedance
16/16 ohms; frequency response 60.15.000 cps.; superbly made
cabinet size 10 x 51 7in., finished in Se:MI.141.i. Teak-list price
£11/13/8. Model B-7, as Mini -B but frequency response 43-15,000
e.p.s., and size 161 x11;x 3115,-/isr prier: 1:12:ri.i.
Brand new and fully gu.u:mtc el.

LASKY'S PRICE Mini -B £6.19.6 Carriage
Model B-7 E6.19.6

LASKY'S RADIO FOR FINEST VALUE and COURTEOUS SERVICE
WW -150 FOR FURTHER DETAILS.
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TAPE RECORDER BARGAINS
& COMMUNICATIONS SETS
THE WIDEST RANGE AVAILABLE TODAY

TAPE RECORDERS
MAGNAVOX - COLLARO 363

TAPE DECKS
The very latest 3 speed model -1L 3:, 7) i.p.s.
available with either track or track head. Fea-
tures include: pause control; digital counter; fast
forward and rewind; new 4 pole fully screened in-
duction motor; interlocking keys. Size of top plate
131 x 11 x filin. deep below unit plate. For 200
250 v. A.O. mains, 50 c.p.e. operation. New unused and
fully guaranteed.

LASKY'S PRICE !ri torZlk 110.10.0 iage
Packi

altLASKY'S PRICE ;rte £13.9.6 7/6 extra.

SPECIAL FOR OVERSEAS CUSTOMERS -the new Magnavox-Collaro 363 Deck tor 110/125
50 or 60 c.p.s. mains now available, prices as above. Post to any part of the world, 35/-.

v.

NEW MARTIN TAPE RECORD/REPLAY AMPS.
Now available from stook -for use with the Magnavox 363 Tape Deck

track model LASKY'S PRICE 214.19.6 Carriage fts

track model LASKY'S PRICE 215.19.6 Packing 4/6 extra
Optional Extra: Control panel escutcheon to take deck and amplifier controls.
LASKY'S PRICE 12/6. Poet Packing 2/6.

A FEW EACH OF THESE OUTSTANDING BARGAINS STILL
AVAILABLE AS PREVIOUSLY ADVERTISED.
FI-CORD 202A, List price £69/6/- LASKY'S PRICE 39 Gns. C. se P. Fie,
HARROW VR71. List price 24 Gm. LASKY'S PRICE 18 Gns. C. s P. 10,6
COSSOR CR.1604. List price 39 (Ins. LASKY'S PRICE 291 Gns. C. & P. 17, -

JUST ARRIVED - " REFLECTOGRAPH " MODEL
E A AUTOMATIC CONTINUOUS TAPE PLAYER
This unit, based on the famous " Reflec-
toirapb." deck, is designed for the con-
tinuous playing of pre-recorded back-
gromd music on twin track tape, auto-
matically reversing at either end of the
tape and changing the playback heads.
The reversing circuits are triggered by
metal Mils at the tape ends -during the
reversal operation the tape transport
mechanism is opened thus removing the
tape load from the capstan motor. The
output from the deck must be fed into a
suitable audio amplifier and loudspeaker
system. The model EJA does not in-
corporate its own output stages or re-
cording amplifier. The player may be
switched on manually or remotely by a time clock or switch (not supplied). A manual reverse
control is provided; signal lamps indicate tape direction. Tech. detail.: Three motors -31 i.p.s.;
two playback heads; N.A.B. equalization; output voltage 0.25 V. R.M.S. into high imp.: for
use on 200/250 V. 50 c.p.s. mains. The deck is beautifully finished in pale grey/green enamel
with walnut finish side panels. Size, 20 x 16 x gin.

LASKY'S PRICE 27 GNS. St Packing 25/,

TAPE DECK MOTORS
High quality tape deck capstan motor made by E.M.I. Holland. Bi-direc-
tional. Size 4in. dla. x 2in. high, lin, x spindle.

LASKY'S PRICE 15/11 ro.t3/6.

HI-FI TAPE RECORDER HEADS
track Stereo record/replay Tape Reads. High Imp. Size in. wide x tin. high x lin. deep.

Fixing is by single 8 B.A. screw. New and unused. LASKY'S PRICE Mfr. Post free.

TAPE POSITION INDICATOR
Open type -ac uoed by most makers. With re -set knob. 3 DIGIT 7!6. 4 DIGIT 1016. post tid. each

MICROPHONES
THE VERY LATEST MARVELS OF
ELECTRONIC MINIATURISATION

TTC B4002 FM WIRELESS MIC.
Highly sensitive -suitable for either static or mobile use. Signal
can be picked up by any FM radio or tuner which receives frequencies
between 96-104 Mcfs. over several hundred yards. Size only 3 a
21 x lin. (in leather case). Operates on one PPS type battery.
Complete with neck cord, clip -on dynamic extension mike (1 x
AM.% and battery.

LASKY'S PRICE 14 GNS. Anywhere in the World

TTC 13/500. More powerful version of above -size 4 x 1 x lin. Operates on one PP3 type battery.
LASKY'S PRIM 16 Gns.. Poet Free. Anywhere in the World.

TE-18 1,000 O.P.V. £1
11 6 -1 269 FP44:00 0 C0000HAIKI 20,000 0.P.%

200-H 20,500 0.P V £5
175

06 HT -559 50,000 ((.1' \
TMK-500 30,000 0.P. \

Complete range of Ave and Taylor Meters in sleek.

LASKY'S PRICE 25 GNS

LASKO
RAaro

COMMUNICATION RECEIVERS
MODEL KT 320 KIT

Supplied in sub -Assemblies for easy building.
Covers ranges from 540 Kc/s to 30 Mc/s Ham Band
ie provided with a scale for direct reading and CX11
also be band spread. 9 valves. Facilities: A.N.L.
A.V.C. and M.V.C. Q Multiplier also serves as
B.F.O. H.F. stage and two LF. stages ensure high
sensitivity and selectivity (all coils and 1.F..
are supplied pre -aligned). 2 Aerial Sockets, Stand-
by position for use with a transmitter S meter
fitted. 200-250 v. A.C.mains. Steel cabinet, grey
crackle finish. Size 15 x 8 x 10in. Dial 12 x tin.

All parts new and folly cri.nrweed. Conipiete with full construction data and operating manual.
POST Also available ready built and tented 32 MIL
FREE H.P. Terms Avail. on Kit and Built versions.

NEW MODEL SR 150
Covers full medium waveband and 1.6-4.4 Mc/s.
4.5-11.0 Mc/s. and 11.0.30.0 Mc/s. in separate
switched band spread ranges. Two aerials are fitted
an internal loop and external telescopic. Controls
include: B.F.O. Sensitivity. C.W" A.N.L. tone
switch, receive/stand-by. 8 meter. Easy to read
illuminated dial with logging scale. For 2001250 c.
A.C. 4 valve plus rectifier. Fitted with interim;
speaker and socket for phones or external speaker
Cabinet size 131 x81 x 51in. Complete with full
instruction manual.

LASKY'S PRICE £19.10.0
H.P. Terms 35/5/- dep. 111Id 11 itionthl3 payments
at E1/11/6. Total H.P. t22/11,1;. 1...t

NTILL A FEW AVAILABLE,  FULLY BUILT
MODEL HE30 32 Gns. MODEL HE40 Gnu. MODEL HE80 59 Gas.

TEST EQUIPMENT
NOMBREX TEST EQUIPMENT
MODEL 27 TRANSISTORISED SIGNAL
GENERATOR (illustrated)
Wide range -150 Ws to 350 Mc/s. Accuracy better than
Direct calibration. AT', RI, and MOD. Battery operated. Light
weight and strongly made. Coniplete with teat leads and bate.
LASKY'S PRICE 110.16.9 poet Free.

MODEL 63. Wide range AUDIO GENERATOR
10-100 He/. £17/1/9 complete with battery.
MODEL 66. Wide range INDUCTANCE BRIDGE
tot to 10011 in 4 ranges. Measures Q. 61816,9. complete with batter).
POWER SUPPLY UNIT 1 to 15 v. D.C. up to 0.1 amp. 230/250 v. A.C. mains_ 26.14.6
MODEL 62 RESISTANCE CAPACITY BRIDGE 29.6.9 complete with battery.

HIGH QUALITY TEST METERS Complete with test leads and baits.
£2 12 6
£4 2 6

£10 19 6

MISCELLANEOUS
/NOW AVAILABLE -OUR NEW BARGAIN BULLETIN. 24 foolscap

pages packed with hundreds of bargains for she "ham" and service man -exclusive to Lasky's-
plus full list of regular stork items. PRICE 6d. POST FREE. _

TRANSISTORS ALL BRAND NEW AND GUARANTEED
GET S1 GET 55, GET 80 2/6;837A. 0741', 3/8: 0C45, 0071, 00811), 4/6; 0C44, 0070, 0078, 0081
(match pair 10/81; 5/6: Al117, 00200, 6/6; 0042, 0043. 0073, 00820. 7/6; OC2OL 00204.
15/-; 0C205. 0(1206,19/6: 0(128, 24,6; oC7o,

TRANSFI LTERS
TO -01B 465 kcis. ± 2 kcie.
TO -01D 470 keit, ± 2 kcis.
TO -02B 405 ke,s. ± 1 !Eels.

By BRUSH CRYSTAL CO. Available from stook.
TO -02D 470 ke/s. ± 1 kejs. 9/6 EACHTF-0111 465 lee/s. ± 2 lee/s.
TF-010 470 lee/s.± 2 kcis. Poet 6d.

GORLER UT 340 FM/VHF TUNING HEART
Permeability tuned -covering 87 to 108 Wis. Designed for use with one ECC85 valve. Built in
cast metal case, size 3 x 21 x Ilin. Circuit supplied.

ECC8ei valve, 9,- extra. Poet and Packing 21,LASKY'S PRICE' 15/11

INTERNATIONAL BRAND TAPE Fully Guaranteed at record low prices,

Sin. Message tape, 150ft. 2/6 Spin. Long play, 1,200ft. Acetate base.. 12/6
Sin. Message tape, 225ft. 3/9 Spin. Standard play, 850ft. P.V.C. base 11/6

7/6 Spin. Triple play, 2,400ft. Mylar base ..8In. Message Tape, 300ft.
31in. Triple play, 600ft. Mylar base 10/- 5fin. Long play, 1,200ft. Mylar base ..
41n. Triple play, 900ft. Mylar base 17/6 7in. Standard play, 1,200ft. Acetate base 12/6
Sin. Double play, 1,200ft. Mylar base 15/- 7in. Standard play, 1,200ft. Mylar base 12/6
Sin. Long play 900ft. Acetate base 10/- 7in. Long play, 1,800ft. Mylar base .. 19/6
Sin. Standard play, 600ft. P.V.C. base 8/6 71n. Double play, 2,400ft. Mylar base.. 25/-
5in. Triple play, 1,800ft. Mylar base 96/.. 7in. Long play, 1,80011. Acetate base.. 16/-
On. Double play. 1.800ft. Mylar base... 22/6 7in. Tripleplay, 3,600ft. Mylar base .. 50/-

1/- Post extra per reel; 4 reels and over Poet Free.
Full range of Philips pre-recorded cassettes -send S.A.E. for list.

LASKY'S FOR D.I.Y. CONSTRUCTION BARGAINS
WW -151 FOR FURTHER DETAILS.

P.T.O. FOR
MORE NEWS
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CONSTRUCTORS' BARGAINS
& SPECIAL INTEREST ITEMS
STOCKS ALWAYS CHANGING -1,000's OF BARGAINS

CONSTRUCTORS BARGAINS
We consider our Construction Parcels robe the finest valueavailable On the home 0

construction market. If on receipt you feel not competent to build the set, you I

return it as received within 7 days, the non paid will be refunded less postage.

*Se §

THE SKYROVER DE LUXE
7 transistor plus 2 diode enperhet, 6 waveband portable
receiver covering the full Medium Waveband and Short
Waveband 31.94M and also 4 separate switched band -
spread ranger, 13M., 16M., 19M., and 25/d., with Band
Spread Tuning for accurate Station Selection. The coil
pack and tuning heart is completely factory- 'assembled,
wired and tested. The remaining assembly Can he com-
pleted In under three hours from our easy to follow, stage
by stage instructions. Soperhet, 470 Ke(s. All Mallard
Transistors and Diode. Ilsoi 4 U2 butteries. bin. Ceramic
Magnet P.M. Speaker. Easy to read Dial Scale, 500 M W
Output. Telescopic Aerial and Ferrite Rod Aerial.
Tone Circuit is incorporated with separate Tone Control
in addition to Volume Control. Toning Control and
Waveband Selector. Ina wood cabinet, size I 11 x 61 x
covered with a washable °tutorial. with plastic trim and
carrying handle. Car aerial socket fitted.

Can 11517t
For .;£819.6 I

H.P. Terms: 451- deposit and
be 11 monthly payments 01 14/2.

Total H.P.P.
210 O.

Data 2/6. 1,, if purchase parcel. Four US Batt. 3/4 extra. All components avail. op.

* LONG WAVEBAND:COVERAGE IS NOW AVAILABLE FOR THE SKYROVER
DE LUXE A simple additional circuit provide,: coverage of the 1100/1950M band (includ-
ing 1500114, Light programme). This is in addition to all existing Medina and Short wavebands.
All necessart components wills construction data. Only 10/- extra. Post Free. This conversion
is suitable tor receivers already constructed.

NEW ! LASKY'S MINIATURE
TRANSISTOR AMPLIFIER
MODULES
Incorporating the very latest circuitry to provide high

in conjunction with
extreme small size and etathpaetness. High quality
Newmarket tramistors Used throughout. All designed
to operate on 9v. miniature battery. Add 1/- P. & P. on each.
TYPE LRPC 1. 3 Transistors. input sens,50u,V.,
output 150mW, output Imp. 400, size 2 0 1 x in PRICE 27,6
TYPE LRPC 2. 5 transistor, Input was. lniV., output 330mW. output imp. 1511 s,c '11. 11 "it,

TYPE LRPC 3, 5 transistor. Input sem. 5mV., output 400mW, output imp. 1311 5i, 2riII,C4 22t7

TYPE LRPC 4. 5 tramistor. Input sem. 150mV., output 330mW., output bur. 150.
size 21 x 11 0 is.
TYPE LRPC 5. transistor. InpuUsens. 8mV., output SW, output imp. 3 11 , size PRICE

22/6
5; x11 x lin PRICE 59:6
FULLY ENCAPSULATED MODULES
Special function modules -all one size 11 x 1 x l(in. Complete with detailtsi funetion and instal-
lation Instructions. Semi S.A.E. for specification sheets.
TYPE PA -1. Public address amp. for nee with carbon, crystal or Dynamic

microphones. 311 output lam. . LASKY'S PRICE 30/-
TYPE GE -1. Gramophone amp. -provides sufficient power to fill average,

room. 30 output imp. LASKY'S PRICE 30! -
TYPE CO -1. Morse code practice oscillator -Tor use with morsc key and

311 speaker LASKY'S PRICE 201 -
TYPE MT -1. Metronome module --provides audible and visual beat from

30 to 24. ',its per tointits (for use with 30 sneaker) LASKY'S PRICE 22/6

SINCLAIR SUPER MINIATURES ;;;,;,'",'','";;;;7,71:1,,',:.7"yg%,.
The Micro 6 miniature radio £2 19 6 THE Z-12 12 watt amp. and pre -
THE SLIMLINE 2 transistor radio £2 9 6 amp., fully built £4 9 6THE MICRO -FM t tome waiver) £5 19 8 STEREO 25 pre -amp control
THE X-20 2,, calla P.M . n1111). £7 19 8 unit, fully built £9 19 8

LIMITED QUANTITY ONLY -EXPORT MODEL TV
625 line T.V. chassis (Ilvistrt Modell. For 200-2511 v, octins. Fitted with Ilan, s I111
turret tunes. Fully with 12 'Cl. of toils for oil channels in these lamb,.not
Made by famous British manufact arr. 11 Mullati Electratdia foci, Ina:ohmic deflection.
Will take 1701., 7 1 n t, or 23in. c.u.T. All ciota, ls Sopylied new- :an1 ...) M II h all
valves (less CRT speaker and cabinetb Vann data hitt:Had

LASKY'S PRICE £14.19.6' ' '

A FEW AVAILABLE SLIGHTLY SHOP-SOILED, OTHERWISE PERFECT 69 196.

SPECIAL INTEREST ITEMS!
TRANSMITTER -RECEIVERS, "WALKIE TALKIES"
All fully trittivirtori,d, battert operate: with intetnal i eakcr and telescopic atrial. hang, :II I,
depending on power of unit and area. All complete with batteries --prices shown are for pair.
TRANSETTE-sire 51 x 21 x ltin. (each unit), comp. with carrying strap PRICE 26/15/0. Post din.
FANTAVOX TR-1005/-10 transistors; size 7 x 2; x 11in. (each unit). Comp. with leather case
and earphone PRICE 25 Gns. Fest 5ts.
AFCO CB10-10 transistors; bait. level meters; size 8 x 3 x Ilio. (each unit). (Iump. with earphone
and wrist strap. PRICE 29 Gns. Post Free.
STANDARD SEE -22X size only 5 x 11 x lin. Comp. with earphone and wrist strap.

. PRICE 40 Gns. Post Free,
MIDLAND 13-132B 1,, tiansistor high power model. 2 switched channels, output and halt. level
meters; 1,11 el 21im teach ashl I. Socket f,,r 'vi. battery.....PRICE 79 Gus. Post Free.- - -
ARMSTRONG EQUIPMENT Ill.tptlelant: =IV stank -
Model 227M £40 1 6 127M £29 18
Model 223 £31 9 0 127 £40 1
Model 227 £52 15 0 A.20 Stereo Amp £23 12
Model 226 £81 0 0 P.C.U. 25 Stereo Pre -amp £21 0
Model 222 Amplifier £28 15 0 Optional eases £3 10
Model 224 £25 2 3 M5 Stereo Multiplex Decoder.... £14 10
Model 221 £35 10 0 M12 Stereo Multiplex Decoder £15 7

SPECIAL PURCHASE-UHF/VHF/TV TUNERS
Well known British makers surplus stocks. Now available for the first time to the
Home Constructor. Add 2 6 Post and Packing on each.
TRANSISTORISED UHF MINIATURE MODEL
Shielded metal vase, size only 3i r T m11 o. Fully tonable-coplete with two
AP 139 transistors. LASKY'S PRICE 39.6.
VALVE UHF MODEL (iii.trat,,a)
lit metal case, size 4 s 6 s 1; tn. Pull, nu:,ltle--completc with PC86 and PC89
valves. LASKY'S PRICE with cake. 29.6. Without valves 12/6. .

TRANSISTORISED VHF MODEL 1
Miniature turret type fitted with 12 sets of coils and 3 Bullard AF102 transistors.
In metal case, size 4,2 x thin. LASKY'S PRICE 29/6.
TRANSISTORISED VHF MODEL 2
Hub -miniature turret type fitted with 12 sets of cells and 7 Ronan] AF102 tras-
sistm, in ine I al 00,, 3 ., 11 x21in. LASKY'S PRICE 37/6.

MAKER'S SURPLUS TELEVISION
IF AMPLIFIERS
38 Mcis. Conlains n l.og 1 d ...adamant -. IF trans-
formers. resistors, capacitors, etc., and the foliating valves:
2 x PCF80, 1 x ER91, EF80, EF183 and EFI84. Overall size
111 x 31 x 4in. deep. Ideal for servicemen and experimenter e. This
1F amplifier when used with the Valve model 1:1 H Toner (above)
provides suitable conversion for 11.11.C.2. No eirenit available.

LASKY'S PRICE 39/6
SPECIAL PACKAGE BARGAIN OFFER
Free standing table cabinet, size 191
finished in medium -Mahogany. Scale marked
21 to 68 (UHF band). Designed to accept
the above fit Amplifier with space for a Valve
UHF Tuner.

Special Package Offer: IF Amplifier, UHF
Tuner with valves and Tabb Cabinal.

LASKY'S PACKAGE PRICE 89/6 Past a. Packing 6/-.

MARTIN HI-FI AUDIOKITS
Using specially developed circuits, the veli latest transistors and minted ril'CllitF--the., hits AFC all
fully checked and tested before leaving the factory.
KIT 1. 5 -stage Matching Input Selector Unit LASKY'S PRICE £2/7113
KIT 2. Pre -amplifier with volume control LASKY'S PRICE 21/17/6
KIT 3. 3 -Channel Mixer, with plug-in adaptors for individually

matching each circuit. Adaptors 6/Reach LASKY'S PRICE £339/6
KIT 4. Pre -amplifier with tone/volume control stages LASKY'S

£91126KIT 5. 10 and 3 watt Main Amplifier

LASKY'SLRERYS PPRRIICCEE £6211122168

KIT 6. Power supply Converter Unit
KIT 7. 15 ohm version of Kit 5

LLARSEKETY"SS PPRRIICCEE f.,52 1125 6-

KIT 8. Power supply for Kit 7

LASKY'S PRICE £5 7 6
UNIT 15 FM Head
UNIT 16 IF Amplifier Strip (FM)
UNIT 17 Drive Assembly and Controls (FM) LASKY'S PRICE a 17 6

ALL MAIL ORDERS AND CORRESPONDENCE TO OUR HEAD OFFICE: -3-15 CAVELL STREET, TOWER HAMLETS, LONDON, E.I.

207 EDGWARE ROAD, W.2.
118 EDGWARE ROAD, W.2.
33 TOTTENHAM CT. RD., WI.
All the above branches Open all day Saturday. Closed

"III P.T.O. FOR
MORE NEWS

Tel PAD 3271

Tel: PAD 9789

Tel: MUS 2605
I p.m. Thursday.

Tel: STE 4821 2

42 TOTTENHAM CT. ROAD, W.1. Tel: LAN 2573

152/3 FLEET STREET, E.C.4. Tel: FLE 2833
Both the above branches Open all day Thursday. Close I p.m. Saturday.

ALL MAIL ORDERS TO 3 -IS CAVELL STREET, E.,.

LASKY'S FOR SPEEDY MAIL ORDER SERVICE
WW -152 FOR FURTHER DETAILS.
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`ELEGANT SEVEN' MK. II
Buy yourself an easy to build 7 transistor radio and save at least £10. Now you can build this superb
7 transistor superhet radio for under f4 10s. Od. No one else can offer such a fantastic radio with so
many de luxe star features.

* de luxe grey wooden cabinet size 12fin.
8fin. x 3fin.

* Horizontal easy to read tuning scale
printed grey with black letters, size 11 /in.
< 2in.

* High " Q " ferrite rod aerial.
* 1.F. neutralization on each separate stage.
* D.C. coupled push pull output stage with

separate A.C. negative feedback.
* Room filling output 350 mW.
* Ready etched and drilled printed circuit

board back printed for foolproof construc-
tion.

* Fully comprehensive instructions and
point-to-point wiring diagrams.

* Car aerial socket
* Fully tunable over medium and long wave.

168-535 metres and 1,250-2,000 metres.
* All components, ferrite rod and tuning

assembly mount on printed board.
* Full after sales service.
* Parts list and circuit diagram 2s. 6d., free

with parts. Price £4 4s. Od plus 7/6 postage
and packing.

SPECIAL
OFFER

For one month only, R. & A. 7in. . 4in. 9,000 lines P.M. Speaker at no extra
charge.
Power supply kit to purchasers of " Elegant Seven " parts, incorporating
mains transformer, rectifier and smoothing condenser, A.C. mains 2001250
volts. Output 9 v. 100 mA. 7s. 6d. extra.

£11.11. 0
plus 9/- P. & P.

'MAYFAIR' 5 -Transistor

TAPE RECORDER
Capstan -driven, battery operated. 7} and

i.p.s. Precision made. Push-button con-
trols. High quality 21in. speaker. Push-pull
circuit. Output: 400 mW. Frequency
response: 200-7,000 kc/s. Fast rewind up to
I hour twin track playing time. Automatic
erasing for re-recording. Dimensions: 8in. x
I lin. x 3fin. Weighs only 71b. Takes Sin.
spools.

40W. FLUORESCENT LIGHT KIT
Incorporating GEC Choke size fif in. x
llin. X 2 bi-pin holders, lif6
starter and starter holder. P. & P.5/6.
Similar to above: 80W. Fluorescent Light
fiDKit incorporating GEC choke size 111in. x
11in. x 11in. 2 bi-pin holders:11,7'6
starter and starter holder. P. & P. 6/6.1 N

Twin 40W. Choke, instant start for two 2ft. tubes, 17/6, P. & P. 5/6.

CYLDON A.M./F.M. PERME-

ABILITY TUNER FOR ALL

TRANSISTOR OPERATION
Size 2.1.in. x 21in. approx. By famous manu-
facturer. A.M.-1.F. 470 kc/s. F.M.-I.F. 10.7
Mc/s. A.M. coverage from 1,620 kc/s-525 kc/s.
F.M. coverage 108 Mc/s-88 Mc/s. Circuit
diagram 2/6. FREE with Tuner. 1st, 2nd,

3rd A.M.-I.F.s, 1st, 2nd, 3rd and 4th F.M.-I.F.s. V.H.F. Osc. choke A.M.-F. trap.
All the above are the R.F. end of an A.M./F.M. receiver car
radio, etc. The above items: £2. 10. 0

BR MONARCH UA16 With FULL -Fl HEAD
4 -speed, plays 10 records, I2in., 10in. or 7in. at 16, 33, 45 or 78 r.p.m. Intermixes
7in., 10in. and I2in. records of the same speed. Has manual play position; colour,
brown. Dimensions: 121 x 101in. Space required above baseboard 41in., below
baseboard 21in. Fitted with £4. 19. 6 P.

P. 9/ -.
turn -over crystal head.
Complete Amplifier Kit comprising E.C.L. 82 Mains transformer, metal rectifier,
volume control, smoothing condenser, metal chassis, speaker, etc.
To the purchasers of the above changer, only 19/6 plus 3/- P. & P.

CYLDON

U.H.F. TUNER
Complete with PC.88 and
PC.86 valves. Full vari-
able tuning. New and
unused. Size 41in. x Sfin.

Ifin. Com- Q5/.
plete with cir-
cuit diagram Plus 3/6 P.&P.

MAGNAVOX COLLARO
Set of three Tape Deck Motors
240 v. A.G. Three motors 49/6
P. & P. 6/-.

MULTIPLEX DECODER
For receiving STEREO FM

Now is your chance to benefit in full from the new B.B.C. stereo transmissions
with our Multiplex Decoder. Design features: Highly efficient Mullard vinkor
pot cores. Two semi conductor diodes. Double purpose valve. Printed circuit
type construction high input impedance. Specification: Cross talk minus 26 db. at
I kc/s. Input requirements 0.5-1.5 RMS. Stability plus or minus 0.1%. Voltage
requirements H.T. 190-250 volts. D.C. at 5 mA. heaters 6.3 volts. A.C. at 300 mA.
Self powered unit shortly available, price to be announced. Size 51in. x 31 in. X
lin. Fully built and tested.

Price £4. 4. 0 P. & P. 31-

FIRST QUALITY PVC TAPE
51in. Std. 850ft... 9/- Sin. L.P. 850ft... 10/6
7in. Std. 1,200ft... 11/6 Sin. T.P. 600ft... 10/6
3in. L.P. 240ft. . 4/- Sin. T.P. 1,800ft... 25/6
51in. L.P. 1,200ft... 11/6 51in. T.P. 2,400ft... 32/6
51in. D.P. I ,800ft... 18/6 7in. T.P. 3,600ft... 42/6
7in. L.P. 1,800ft. .. 18/6 4in. T.P. 900ft... I5/ -

P. & P. on each 1/6, 4 or more post free.

Fully Transistorised REV. COUNTER
Can be used for 4 or 6 cyl. engines. Would cost at least a new
but you can make one at a fraction of the price! This kit makes
a modern efficient rev. counter -essential to your engine's
welfare: contains moving coil movement and all parts including
transistors and a circuit diagram Max. reading 8,000 r.p m
For 12 volt operation negative or positive earth. 19/6Send for your kit today. Price plus 2/6 P. & P.

Type E MOTOR
Small A.C. mains motor 230/250 volts
complete with gear- 1 /.P. & P.

box. 6 r.p.m. ,v/
Similar to above motor but with-
out gearbox. 9/6, P. & P. 3/-.

SILICON
RECTIFIERS

250 v. P.I.V. 750
milliamps.

Six for 7/6,
post paid.

3 TO 4 WATT AMPLIFIER KIT
Comprising chassis 81in. x 2fin. x lin. Double wound mains transformer, out-
put transformer. Volume and tone controls, resistors, condensers, etc. 6V6, ECC81
and metal rectifier. Circuit 1/6, free with kit. 29/6 plus 5/6 P. & P. The above
Amplifier built and tested, 10/6 extra.

TRANSISTORISED SIGNAL GENERATOR
Size 51in. x 3fin. x If in. For I.F. and R.F. alignment and A.F. output. 700 c/s,
frequency coverage 460 Kc/s to 2 Mc/s. in switched frequencies. Ideal for align-
ment to our Elegant Seven and Musette. Built and tested. 39/6. P. & P. 3/6.

POWER iiJPPLY KIT
A.C. Mains 200/250 v.

Incorporating " C " core type mains
trantfofiner, full wave metal recti-
fication and smoothing condenser.
Smooth output 250 v., 250 mA and
6.3 v. 4 amp. for Heaters.

25/- P. & P. 9/6.

RADIO AND T.V. COMPONENTS (ACTON) LTD. 2IA HIGH STREET, ACTON,EARLYLONDOCLOSINGN,W.3
SHOP HOURS 9 a.m.-6 p.m.

Goods not despatched outside U.K. All enquiries stamped addressed envelope. Terms C.W.O. WEDNESDAY
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three important titles from ILIFFE
BOOKS

foundations

of wireless
M. G. SCROGGIE, B.Sc., M.I.E.E.

seventh edition
This standard work covers the whole
basic theory and, starting from the
most elementary principles and assum-
ing no previous knowledge on the
reader's part, deals with receivers,
transmitters, amplification, valves,
transistors, aerials, power supplies and
transmission lines. The treatment of
frequency changers has been brought
into line with modern practice, while
common -grid and cascode v.h.f. ampli-
fiers, e.h.t. generators and transistor
d.c. voltage raisers are also covered.
388 pp. illus. 21s net 22s 5d by post.

television

explained
W. E. MILLER, M.A. (Cantab.),

M.I.E.R.E. Revised by E. A. W.
Spreadbury, M.I.E.R.E., Technical
Editor, Electrical and Electronic
Trader. seventh edition
Presents a step-by-step survey of the
circuits of modern television receivers
and aerial systems for multi -channel
reception, assuming a knowledge of
the ordinary sound radio receiver, but
no previous knowledge of television
circuits. It is non -mathematical,
written in simple language, and com-
prehensively illustrated by many dia-
grams and photographs.
192 pp. illus. 12s 6d net 13s 6d by post.

television

engmeenng
Principles and Practice. A B.B.C.
Engineering training manual. S. W.
Amos. B.Sc. (Hons.), A.M.I.E.E. and
D. C. Birkinshaw, M.B.E., M.A.,
M.I.E.E. second edition

Fundamentals, camera tubes, tele-
vision optics. electron optics. Vol. I

297 pp. illus. 45s net 46s 3d by post
Video frequency amplification. Vol. 2
270 pp. illus. 45s net 46s 3d by post.

Waveform Generation. Vol. 3
224pp. illus. 45s net 46s 3d by post.
General circuit techniques. Vol. 4
278pp. illus. 35s net 36s 3d by post.

available from leading booksellers
ILIFFE BOOKS LTD. DORSET HOUSE, STAMFORD STREET, 5.E.1

WW -153 FOR FURTHER DETAILS.

3 -VALVE AUDIO AMPLIFIER MODEL HA34

Designed for iii -E1 reproduction of
records. A.C. mains operation.
]teady built on plated heavy gauge
metal chassis, size 71in. w. x 4in.
d. v 4in. h. incorporates ECM.
EL84, E280 valves. Heavy duty,
double wound mains transformer
and output transformer matched for
3 ohm speaker, separate base, treble
and volume controls. Negative feed-

back line. Output 41, watts. Front panel can be detached and leads
extended for remote mounting of controls. The HA34 has been
specially designed for UN and our quantity order enables us to slier
them complete with knobs, valves, etc., wired and tested for
only E4/5/-. P. & 1'. 6/-.

HSL " FOUR " AMPLIFIER KIT
:1 -VALVE, 4 WATT USING ECC83, EL84, EZ80 VALVES for
A.C. mains 200/240v.
Special features include: * Heavy duty double -wound mains
transformer with electrostatic screen. * Separate bass, treble
and volume controls, giving fully variable boost and cut with
minimum insertion loss. * Heavy negative feedback loop over
2 stages ensures high output at excellent quality with very low
distortion factor. * Suitable for use with guitar, microphone
or record player. * Provision for remote mounting of controls
or direct on chassis. * All this builds on to a chassis size only
7:1in. wide x 410. deep. Overall height Olin. * All components
and valves are brand new. * Very clear and concise instructions
enable even the inexperienced amateur to construct with 100%
success. * Supplied complete with valves, output trans-
former (3 ohms only), screened lead, wire, nuts, bolts, solder,
etc. (No extras to buy.) PRICE 79/6. P. & P. 6/-.
Comprehensive circuit diagram, practical layout and parts list
2/6 (free with kit). This kit is similar in appearance to HA34
tat employs entirely different and advanced circuitry.

QUALITY RECORD PLAYER AMPLIFIER
A top-quality record player amplifier. This amplifier (which
Was used In a 29 gn. record player) employs heavy duty double
wound mains transformer, ECC83, EL84, EZ80 valves. Separate
kW, treble and volume controls. Complete with output trans-
former matched for 3 ohm speaker. Size Tin. w x I4in. d. x
5.11n. h. Ready built and tested. PRICE 6916. P. & P. 419.
ALSO AVAILABLE mounted on board with output transformer
and tin. speaker ready to tit into cabinet below. PRICE 22/6.
P. & P. 5/9.

QUALITY PORTABLE R/P CABINET
Uncut motor board. Will take ahoy amplifier and B.S.R.
or GARRARD Autochanger or Single Record Player Unit.
Size 18 x 14 x 81in. PRICE rms. Carr. 716.

STEREO AMPLIFIER
Incorporating
ECL86s and 1

EZ80; heav
duty, doubt,
wound mains
ransformer. Out

put 4 watts pe
channel. Full
tone and volume
controls. Abs
lately complete.

BARGAIN PRICE ONLY 24119/6.
P. & P. 6/6.

SUPER DE LUXE version of above incorporating ECL86 valves,
separate bass, treble and balanced controls. Controls and I
negative feedback. 8 Gm. & 6/6.

HIGH GAIN 4 -TRANSISTOR PRINTED CIRCUIT
AMPLIFIER KIT Type TA1

 Peak output in excess of 14 watts.  All standard Brit's
components.  Built on printed circuit panel, size 6 x
 Generous size driver and output transformers.  Outpu
transformer tapped for 3 ohm and 15 ohm speakers.  Trans's
tors (GET 114 or 81 Mullen). 0081D and matched pair of °CS
0/11)  9 volt (mention.  Every,thing supplied, wire, battery
clips, solder, etc.  Comprehensive easy to follow instruc
tions and circuit diagram 1/6 (Free with Kit). All parts sob
separately. SPECIAL PRICE 45/-. P. & P. 3/-. Also read
built and tested 52/6. P. s: 3/-. A pair of TAls are ideal to
stereo.

ANOTHER HARVERSON SCOOP! FM/AM TUNER HEAD
Beautifully designed and precisio
engineered by Dormer and Wads-
worth, Ltd. Supplied ready fltt
with twin .005 tuning condenser
for AM connection. Prealign
FM section covers 86-102 Mc/e.
S.F. output 10.7 Me/s. Coroplet
with ECC83 (6L12) valve and full
circuit diagram of tuner head.
Another special bulk mochas
enables us to offer these at 27/6

each. P. & P. 3/-. Order quickly! Limited number also availabl
with precision geared 3 1 reduction strive, 30/-. P. & P. 3/..

MACH= PAIR AM/FM I.F.s. Comprising 1st I.F. and 2nd I.F.
discriminator. (465 kelt; / 10.7 Me/s). Size lin. x Ilin. x 24in.
high. Will match above tuner head. 11/- Pair. & P. 2/,

10/14 WATT

A stylishly finished MOD -
aural amplifier with au
output of 14 watts from
2 EL84s in push-pull
Super reproduction of
both music and speech,
with negligible hum.
Separate inputs for mike
and gram allow records
and announcements to
follow each other. Fully
shrouded section wound
output transformer to
match 3.130 speaker
and 2 independent vol-
ume controls, and separate bass and treble controls are provided
giving good lift and cut. Valve line-up: 2 E1,84s, ECC83, 10,86.
and EZ80 rectitier. Simple instruction booklet 1/6 (Free with
parts). All parts sold separately. ONLY £71916. P. & P. 8/6.
Also available ready built :aid tested complete with standard
Input sockets, f.,915/-. P. & P. 8/6.

4 -SPEED PLAYER UNIT BARGAINS
All brand its maker's original packing.

SINGLE PLAYERS. Carr. 6/6 on each.
B.S.R. TI2/12 £3 9 6
B.S.R. GU7 with unit mounted pick-up arm £4 18 8
Garrard SP25 de luxe £12 10 6
E.M.I. with unit mounted pick-up arm £4 9 6

AUTO. CHANGERS. Carr. 6/6 on each.
Latest B.S.R. 1:A26 Super slim £6 2 6
GARRARD An; £9 10 0
GARRARD 1000 with special HiFi cartridge £6 19 6
All the above units are complete with t/o mono head with ,ap-
phire styli or can be supplied with stereo head at 12/6 cols..
B.S.R. MONARDECK (Single speed) Siin. per sec., simple control
uses 511n. spools. £6/15/-, plus 7/6 carr. and ins. Tapes extra.
ACOS CRYSTAL MIKES. High imp. For deck or band use.
High sensitivity. 1816, 1'. & P. 1/6.
TSL CRYSTAL STICK MIKE. List 45/, Our price 18/6.1'. P.1 j6.
QUALITY PORTABLE TAPE RECORDER CASE. Brand new.
Beautifully made. Few only :it 49/6. P. $ P. 5/..

WELL-KNOWN MAKER'S SURPLUS!
ONE TRANSISTOR PRE -AMP

Suitable for use with Medium or High Impedance mikes, gni
gram, pick-ups, tape decks, etc.; for operation from 200/31m
olt H.T. rail or 9 -volt battery. Cain approx. 14 : 1. Fully

isolated input by Mu -Metal screened transformer. Size 4in.
lin. x lin. Ready built complete with full circuit diagram Mid
Instructions. ONLY 15/- Post free.

111-F1 AMPLIliat KIT

Open all day Saturday
Early closing Wed. 1 p.m.

fens minuted from South Wimbledoln
Tube Shako".

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.19 CHErrywood 3985

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)
PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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EDDYSTONE
EC10

ALL TRANSISTOR RECEIVER

 5 5 to 30 mcjs
CONTINUOUS

£48 Send for full specification
H.P. Dep. £16-12 mths @ 4247-4 (Tot H.P. 950-8.0) 24 Mths Available

Sensitivity 5 Microvolts for 15 dB S/N Ratio, Image
Rejection 50 dB at 2 mcis and 20 dB at 18 me/s.

I.F. Breakthrough 85 dB down Range 1-4, 65 dB down Range 5
SOUTH COAST EDDYSTONE CENTRE

COSH & HAMMOND
29 BEACH RD., LITTLEHAMPTON, SUSSEX. Tel: 877/8

EXPORT WELCOMED - FULL RANGE IN STOCK - COMPONENTS

WW -154 FOR FURTHER DETAILS.

MARCONI CANADIAN TRANSMITTER RECEIVER
GROUND STATION No. 52

WORLD WIDE RE-
CEPTION SHIPPING
AMATEUR BROAD-
CAST. Comprises:
Receiver, Transmitter
and Power Unit for
12 v. D.C. operation.
Frequency coverage:
1.75-16 Mc/s. (19-170
metres) in 3 fully tun-
able switched waveband .

PRICE ONLY
E27110/-. Carr.
E2110/- (main-
land only).

Power output 75 watts R.T.: 110 watts C.W
Above items also available separately (less
carrier). No. 52 Receiver only E9/1916.
Carr. 20/, No. 52 Transmitter only E9/101-.
Carr. 20/- No. 52 Power Unit only E9.
Carr. 20/-.

NATIONAL HRO SENIOR
RECEIVERS 5T MODEL

In excellent tested condition. Available
with 9 coils coverage 50 kc/s. to 30 Mc/s.
complete with PSU,E31/10/.. Carr. 30/-.

RCA AR88 RECEIVERS
Freq. 540 kc/s.-32 Mc/s. 6 waveband.
mechanical bandspread with logging
scale, auto. and manual vol. control,
and Noise Limiter, BFO, Pitch and
Var. HF Tone Controls. FR and AF
Gain, Var. Selectivity with crystal
filter. Used models. Fully tested
and working. MODEL D 940.
MODEL LF, £35. Carr. L2 on each.

R.1475 RECEIVERS (TYPE 88)
Highly stable, especially accurate, calibrated Marconi design R.A.P.
Communication Receiver covering 2-20 Mc/s. in 4 bands with built-
in 609 kc/s. xtal reference oscillator for checking dial which can

be reset by special panel trimmer
control. II valves: 3-6K7, 6K8,

\ and VR150/30 voltage regulator.
615, 3-6Q7, 686, Y63 tuning indicator

Two -stage I.F. with 8 tuned circuits.
Xtal controlled B.F,O., 4 position

.6 41_ selectivity with audio filters for nar-
row bandwidth. C.W. Fast and

slow A.V.C. High and low suppression. A plug-in unit with
additional mixer provides a " listening through " guard channel of
either 2-4 or 4-7.5 Mc/s. Receiver 161 x9 x I l in. Very good
condition. PRICE E9/19/6. Carr. 15/6.

TELESCOPIC AERIAL MASTS
Tubular steel copperised spray finish, ring cam locking on each
section provides for full or any height required. Suitable all fixings
and base locations. Bottom section Itin. diameter, 20ft. (4 sec-
tion). Closed 5ft. 9in. Weight 16 lb., 55/.. Carr. 5/-; 34ft. (6
section). Closed 6ft. 6in. Weight 20 lb., 75/-. Carr. 5/-. Further
height by adding 3-4ft. Whip sections, 13/6. Carr. 4/-. Special
price for quantities.

ALL 19 SETS AND PARTS AVAILABLE
S.A.E. all enquiries. List II- (Credit terms available, U.K. only)

CD -

A. J. THOMPSON (DEPT. W.W.)
"EILING LODGE," CODICOTE, HITCHIN, HERTS. Tel. Codicote 242

WW-ISS FOR FURTHER DETAILS.

Ii INATLEY ACOUSTIC
CORPORATION LTD.
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1
THE VALVE SPECIALISTS Telephone PRIMROSE 9090
47 NORFOLK ROAD, LITTLEHAMPTON, SUSSEX. Littlehampton 2043

Please forward all mail orders to Littlehampton
ALL GOODS LISTED BELOW IN STOCK

042 5/9 10C1 12/6 D997 10/- E1.180 14/- QQV03/19 MIDGET
OB2 6/- 1002 12/- D1176 3/6 91822 22/6 30/- SILICON
OZ4GT 4/3 10D2 11/8 DIC911 15/6 EM71 14/- QV04/7 7/- RECTI-
1 A5 5/- 1091 9/9 DK91 4/- EM80 6/- 1110 15/- PIERS
1A7GT 7/- 1099 9/- DK92 8/- 93181 1116 34/11 Type
105 4/9 10918 7/9 DK96 7/6 EM84 5/9 1118 9/6 281100
11)5 8/6 10P13 12/- DL94 5/- EM85 12/- 1119 6/9 Output
106 9/6 10P14 131- D196 6/9 11M87 6/6 111(34 7/6 220 v. at I
1H6LIT 8/9 12A6 2/8 D1.810 10/6 1715I 5/6 8061 2/- amp.
114 2/8 12AC6 8/6 DM70 5/- EY8I 7/8 8026 27/2 No larger
1106 4/- 12AD6 9/6 1/1,171 9/9 9083 9/8 T41 9/- than a shirt
1LN5 4/6 124E6 8/- DY86 6/3 EY84 9/6 TDD4 7/6 button
1N6GT 7/6 12AT6 418 DY87 6/9 11Y86 5/9 TH4B 10/- 6/6 eaeh
1115 4/- 12AT7 8/6 E8OF 24/- EY87 6/6 TH233 6/9 TRANS -
184 5/- 12407 4/6 E8000 33/- EY88 8/9 TP22 5/- SISTORS
185 12AX7 4/6 9839 24/- EY91 3/- TP25 5/- AND
1T4 2/6 12AU6 5/9 E88CC 12/- EZ40 5/6 TP2620 7/8 DIODES
104 5/6 12AV6 5/9 E1809 19/6 EZ41 6/3 TY86311r10 AA129 4/6
1115 5/8 12BA6 5/8 EA50 1/6 E280 3/9 012/14 7/6 AC107 14/6
2021 5/6 1211E6 4/9 EA76 6/9 EZ81 4/3 1716 15/- AC113 8/-
2X2 3/- 128117 8/- EABC80 5/9 FC4 8/9 1718/20 8/8 AC127 9/6
3A4 8/9 1291 16/9 EAC91 3/3GZ33 12/6 U19 48/6 AC154 8/-345 IP- 12J7GT 7/3 EAF42 7/8 11234 10/- U22 5/9 AD140 19/-
3187 5/- 121(6 10/- 9834 1/- 0237 1416 U25 11/- AD149 17/6
3136 3/9 12K7GT 8/6 9.1141 4/9 HABC809/8 1726 8/6 .49102 27/8
3Q4 5/8 121(86T 8/6 9891 2/8 111,41DD U31 6/6 AF114 11/-
3Q5GT 6/6 12Q7GT 3/6 EBC33 6)- 19/6 U33 18/6 AF116 10/6
384 4/8 128.470T6/9 98041 6/6 111,431311 1735 16/6 AF116 10/-304 51- 12807 9/- EBC81 6/3 19/6 U37 34/11 A9117 5/6511401 8/8 1281(7 8/- 98980 5/9 HN309 26/- 1745 15/6 A9118 90/-
51140 4/9 126Q7GT8/- 98983 7/3 11V112 8/9 1776 4/6 AF124 11/-5040 8/- 1303 9/- EBF89 5/9 110192A 8/9 0101 19/6 A9125 10/65Y30T 4/9 14117 9/8 91812110/8 KT33C 6/- 17191 10/6 AF126 10/-
5Z3 6/6 1487 19/8 9052 4/3 KT36 29/1 0281 8/9 AF127 8/657.40 7/6 19AQ5 7/3 9054 6/- KT41 19/6 11282 12/8 A9139 27/6
048(1 5/9 2001 10/- 11091 9/- KT44 5/- U301 12/6 AF186 27/6
6 8425 2/6 2004 20/5 9092 6/6 KT61 6/9 U329 9/- AFZ12 23/66407 5/9 201'2 11/6 ECC31 15/6 KT63 8/9 0403 9/9 BYZ13 11/6
OAKS 4/9 2011 14/- ECC32 4/6 KT66 12/8 0404 61- 0012E 5/6
6AM4 16/6 2091 17/6 ECC33 29/1 KT88 28/- 17801 18/- MAT100 7/9
6AQ6 4/9 2093 16/- 170034 29/1 KTW61 4/9 04020 6/8 MATIO1 88
6AT6 4)- 20P4 18/- ECC35 4/9 KTW62 5/6 UABC80 5/- MATI20 7/9
6A136 5/9 2095 16/- 90040 10/- KTW63 5/6 17A942 7/9 MAT121 8/6
6 AV6 5/8 25A60 7/8 110081 3/6 MIILD612/6 UB41 10/6 0A5 6/6
61180 2/6 '2116 4/9 ECC82 4/6 M1714 9/6 UBC41 6/6 0A10 6/6
6BA6 VG 25240 6/6 ECC83 4/6 N37 28/3 018081 6/6 0A70 3/-
613E6 .1/8 25Z6GT 8/- ECC84 5/6 N78 37/10 178980 5/8 0A73 3/-
69416 5/8 3001 6/6 ECC85 5/3 N108 26/2 178989 5/9 0A79 3/-
6626 5/8 30015 10/6 ECC88 8/9 N339 25/- 018121 10/9 0,401 3/-
6 IP:17A 7/6 30017 11/6 900189 9/- PABC80 7/8 11092 6/8 0485 8/-
6 BR7 8/8 30018 7/6 ECC80715/- PC86 8/6 00084 8/- 0A86 4/-
611118 8/- 3095 12/- 90980 7/3 PC88 8/6 UCC85 6/6 0A90 8/-
61187 16/6 3091,1 18/- 90982 6/3 PC95 8/9 170980 8/3 0A91 31-
61186 7/6 3091,1410/9 EC986 10/- PC97 5/9 001121 8/- 0A95 3/-
611117 5/- 3011 5/8 909804241- PC900 9/6 001142 8/- 0A200 5/-
609 10/9 311115 12/6 90112110/- P0084 5/6 UCH81 8/- 0.4202 4/6
60060 22/- 30117 11/6 1101135 6/- PCC86 8/9 150182 7/3 0A210 9/6
60116 6/- 3099 1.11'- 1103442 81- 90038 10/6 17C1.83 9/- 04211 18/6
60W4 11/- 30912 10/- 1101181 5/6 90089 1116 UF41 7/9 OAZ20012/6
603 9/6 30919 10)- 901183 7/8 900189 8/9 15942 4/9 047.202 9/6
6E5 9/6 30PL1 18/6 E01184 9/- PCF80 6/6 17980 6/8 OAZ203 9/6691 5/8 30pL1318/8 20180 81- PC983 6/- UF85 6/9 042204 9/66060 3/9 30911418/6 90182 6/6 PC089 8/6 11986 9/- OAZ210 7/6
6013 3/9 30911513/6 110183 10/- 90086 8/- 17989 5/6 0019 25/-6023 9/- 3546 15/- 90186 8/- PC980011 /- UL41 8/9 0022 23/-
6924 10/- 361,61ST 6/3 9011800 909801 9/- 17146 9/8 0023 57/-6J50 3/9 35W4 4/6 30/3 PCF80210/- UL84 5/6 0025 12/-
626 3/- 357.3 10/- E09 20/6 PC9805 7/6 17614 17/6 0C'26 8/-6270 4/6 35Z4GT 4/6 9922 6/6 90980612f- 171434 17/6 0028 23/-
61/70 1/3 35750T 5/9 16936 5/6 POMO 10/9 URN 818 0029 16/8
6K80 3/8 5085 8/8 EF37A 7/- PCL82 6/6 URIC 6/6 0035 9/6
6K8GT 8/6 5005 6/6 EF39 5/- PCL83 9/9 1706 19/8 0036 21/6
61(25 24/- 500D8040/9 9940 8/9 PCL84 7/6 11117 18/8 0041 5/-
611 10/- 50161ST 6/- 9941 9/- PCL86 8/6 1708 16/6 0042 8/9
6L6GT 7/8 72 8/6 9942 8/9 90186 8/6 171114 10/8 0043 12/6
6 L7GTM 5/6 80 5/3 9950 2/6 PEN45 71- 17121 9/- 0044 4/9
6118 101- 85_42 6/8 E954 8/- PEN46DD UY41 5/- 0C44PM 8/8
611320 6/6 90A0 67/6 EF73 5/- 19/6 U185 4/9 0045 8/8
6N70T 7/- 90AV 67/6 9980 4/3 PEN383 9/6 01,18413 12/- 0045M 8/-
6028 25/- 9000 84/- 11083 9/9 PEN453DD VP4 14/6 0069 22/6
6(170 5/6 9001 83/6 9985 416 19/6 VP4B 12/- 0060 25/-
6Q7GT 7/9 9001 16/- 91,80 8/6 PENDD V9130 7/- 0070 6/6
61170 5/6 15082 18/8 9989 4/6 4020 17/6 VP41 5/- 0071 3/6
680706 4/9 807 11/9 91'91 3/- P9120014/6 VP133 9/9 0072 11/-
66110T 4/6 5763 7/6 EF92 2/6 PL33 9/- VR105 5/8 0073 16/-
68K70T 4/6 A1834 20/- 9997 10/- PL36 91- VR150 4/9 0074 8/-
68L7GT 4/9 AC/ V92 9098 9/9 PL38 19/9 VTO1A 7/- 0075 8/-
68N7GT 4/6 12/- 17F183 8/9 9181 7/9 V17111 5/- 0076 8/6
61740T 9/6 A0/TH1 17F184 8/8 PL82 5/3 117120 10/- 0077 18/-
61750 5/- 10/- EF804 20/5 P183 6/- VU133 7/- 0078 8/-
6160 3/6 AZ1 3/6 111190 9/6 PL84 6/3 W76 3/6 0081 4/-
6 06GT 5/6 AZ31 7/9 E1132 5/9 PL500 14/- W81M 5/9 0081D 4/-
61(4 819 AZ91 6/6 9132 8/8 P1184 9/3 W107 10/6 008111 4/-
6X6GT 5/8 836 4/9 11133 6/6 PX4 9/- W729 17/6 0082 10/-
6160 10/6 B349 12/6 EL34 9/9 PY31 6/9 X41 10/- 0083 5/6
6/301,3. 8/9 B729 8/9 EL36 8/9 PY32 8/9 X61 8/- 0084 8/-
786 42/6 BL63 10/6 9141 7/6 PY33 8/9 X61met12/- 00139 12/-
787 7/- 001135 17/6 EL42 7/9 PY80 4/9 X65 5/6 00140 19/-
706 8/9 CY31 5/9 EL81 8/- PY81 5/- X66 7/6 0)7170 8/8
7117 5/9 5)15 18/6 9.183 6/9 P182 4/9 X76M 8/6 00171 9/-
7117 19/8 DAF91 8/8 9184 4/8 PY83 5/6 X78 26/2 00200 9/-
704 51- DA996 6/6 9186 7/8 9188 7/8 X79 40/9 00201 29/-
729 9/6 DD4 10/8 EL86 7/3 PY800 6/9 1(8131 29/1 00202 24/8
9BW6 9/8 DF66 15/- EL91 2/8 PY801 6/8 Y63 5/- OCP71 27/6
9D7 718 0996 6/6 9195 5/- QP21 5/- Z66 7/3 01191218/6

All goods are new, first quality brands only. and subject to maker's full guarantee. We do
not handle manufacturers' seconds nor rejects, which are often described as "new and
tested " but have a limited and unreliable life.
Terms of business: Cash with order only. Post/packing 6d. per item. Orders over 85 post/
packing free. All orders cleared on day of receipt. Any parcel insured against damage in
transit for only 64. extra. Callers welcome Mon. -Fri. 9-5 p.m. fiats. 9 a.m.-1 p.m. Complete
catalogue of valves, transistors and components with conditions of sale, price 6d.
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PEN RECORDERS

Elliot portable recording milliam-
meters.
As ILC. recorder: 1 mA. F*D.
Movement resistance 12000.
As A.C. current or voltage recorder:

Movement resistance at 00 cis.
18000. Sensitivity 1 mA. A.C.
POD.

As decibel meter: source impedance
6000. Range +5 to -10 dlt.
Frequency response 50 c/s to
15 ke/s.

Chart drive: 230 v. A.C. at lin. owl
6in, per hour. Movement is titled
with " high " and " low " alarm
contacts which can be set for an)
value of the current.

Strip chart 31in. wide. Curvilinear
trace. PRICE £40

Packing and carriage 15, -

RECORD PORTABLE RECORDING
MILLIAMMETERS

These are similar to the above but are somewhat smaller and
lighter, and D.C. resistance .1 the movement., is 40011. Other
details as above. PR ICI, £42 10 0
Packing and carriage I:.

THOMSON VARLEY
POTENTIAL DIVIDERS

Non -inductive 4 -decade potential divider with total resistance
of 70.0000. Mminonn input voltage 300 v. Built-in galvano-
meter 1µA. 1 .0.11. £45.

TYPE 108-1T MULTIMETER
24 -range precision portable tinder/
2.000 o.p.v. D.C. Volts 2.5-10-50-250-
500-2500 V. A.C. Volts110-20-100-200
5092500 V. D.C. current 0.5-5.50-500
IRA. Resistance: 2,000-20.000 ohms -2
-20 megohms. Power output calibra-
tion for 600 ohms line. e5/5/-.
P.P. 7 'IL Dimensions:
x 3tin. Weight 311b.

SPECIAL OFFER OF METERS
(Subject to remaining unsold).

200µA 11.1'. ybC. 21n, round flange mounted 15'-
500µA D.C. 11.1.. its., round flush, nut fixing, sealed 0 1 151-
500µA D.C. 141.X. tin. round flush, nut fixing, sealed 0-5 j.5/-
500-0-500 µA D.C. M.C. 31in, round flange mounted,

scaled 50-0-50, 814,0.1 hand 10 -
1 mA. D.C. M.C. 111n. round flush, panel mounted
1 mA. D.C. MX. 21n, round flush, sealed, sealed 0/3/30/

300 10,
1 mA. D.C. 111X. 21iti. square flange mounted 15/-
10-0-10 mA. D.C. MX. 211n, round flange mounted 15/-
30 mA. D.C. M.C. 211n. round flange mounted 10/-
50 mA. D.C. MX. 2111t. round flange mounted 10/-
75 mA. D.C. M.C. 11111. round flush, panel mounted 10/-
100 mA. D.C. MA'. liM. round flush, panel mounted 10'-
100 mA. D.C. MX. 11in. round flange, mounted 12 6
100 mA. D.C. MX. 21in. round flange mounted
150 mA. D.C. M.C. Itin. round flush panel mounted
200 mA. D.C. M.C. 2/ in. round flange mounted
500 mA. D.C. MX. 2in. round flange mounted
500 mA. 1) C. MA'. 21in. round flange mounted
000 mA. R.P. Thermocouple Sin. round plug-in

15 -
10 -
10 -
10 -
10 -
12 6

25 amps. D.C. M.C. 31m. round projecting 10/-
100 amps. AA'. Ml 211n. round flush panel mounted 10/-
8 v. D.C. MX. 111n. round flush mounted, battery condi-

tion indicator, suppressed zero, reading from 4.5 v. up 10)-
15 v. AX. Ml 21 in. round flange mounted 15'-
20 v. D.C. MX. Sim square flange mounted 15:-
300 v. A.E. Rectifier Type. 21in. round flange mounted 15-

" ELECTRON " OUTDOOR AERIAL
st song tubular liu lit alloy s,,1 ions 30. long ....It on an

:dilated aerial base fitted with wail,:mountnig blanket. Cour-
d,tcc with down lead. PI; ICE. brand new. 15/, 5/..,

PLESSEY ELECTROLYTIC CAPACITORS
24µF at 272 V. 2:- 100-406µF at 270 V. 3.6
20014F at 275 V. 2/6 100-20-5.25µF (100.20
20-20µF at 450 V. ay- at 350 V.; 5141, at
50-100µF at 275 V. ay- 50 V., 25µF at '25 V.) 3/8
All voltages are D.C. working. Postage 2/- per order.

RADIO FREQUENCY THERMOCOUPLE METERS
e:,eira 0 I.. 1 MP. 2 ill. cell projecting 1216
Pnking I I .1 per order.

POWER UNITS TYPE 234
Illin. rack mounted fully smoothed and fused for 230 y. A.C.
input. 11.T. output adjustable from 180 v. to 270 v. at 80 mA.
by means of primary taps and high -low switch in the secondary
winding. L.T. output 6.3 v. A.C. at 4 amps. Fitted with All
set, ( to read AA'. input and D.C. output voile. Seeond-hand
-n-I. in good condition £3 19 6

DITTO 111.11'1 N4 iihnot meter £3 10 0
i and oturi,, 13 -.

HEADPHONES
111,15, Low Inip.,lanee, balanced ar a tore. Earpiece.. can
be used as sound powered Microphone, 101-
CHlt. High Impedance (20000 per inset), 151,
No. 10 Assembly.
Moving Coil Headphones with moving coil Hand Microphone
titled with press -to -talk switch. Rubber earpads. Cord
terminated with army type 5 -point moulded connector.
Low impedance. Brand new. 20/- ea.
Small quantity available of second hand assemblies, checked
in perfect order. 8/6 ca. P. le I'. 3/6 per set.

MAGNETRONS
4250
4.153 ..
5,126 ..
5:11160

700/-
250/-
5001-
169/-

'v370 250/-
1.V1495 tic
cv1500
CV2281 300/.
1/V5031 250i-

CV5117
JPT9-01

5548
0R338

KLYSTRONS
2E25 130 11.803

8 . 180 - 1000 CV129
21:41 .. . 400 - 5,1 500 -
681110 ..
417A ..

280-
40/-

5t; . 600 -
6470 1500 - ('V237

70711 60i- M.S011 400 _ VA220E

200/-

1200/-
250)-

12901-

500,-
.. 80-

80i-
7001-

ZENER DIODES
Voltage Type Power Price

3.9V ± 5%
4.25 ± 10%

722A3111,
V11425B

200 mW
'I 25W

51-
6/6

4.30 ± 15% 0A7.208 200 mW 6/8
4.7 ± 5% 0AZ200 260 mW 10/-
4.7 ± 10% OAZ209 260 min 6/6
4.75 ± 0% VR47511 2.25 W 6/6

± 5% °Ant)]. 200 mW 9/6
5.6 ± 5% OAZ242 230 mW 7/6
1.6 ± 5% 0A7,202 200 mW 7/-
5.75 ± 6% VE5751, 2.25 W 6/6
43.2 ± 5% OAZ203 200 mW 7/0
0.2 ± 15% OAZ210 260 min 6/-
63 ± 0% 0.4.7.204 260 mW 7/-
6.8 ± 5% OA 2.224 7.0 Watts 10/-
7.0 ± 8% V R7A 2.25 W 8/-
7.5 ± 5% OAZ205 200 mW 71-
7.5 ± 15% OAZ211 260 mW 61-
8.2 ± 5% OAZ'206 260 mW 71-
0.1 ± 5% 05z207 000 mw 9/6
9.1 ± 15% OAZ212 260 mw 116

li.OV ± 5W V RUA 5.22 W 8/-
12.0V ± 5% li 644B 300 mW 8/-
12.ov ± 15% OAZ213 260 mW 8/6
13.0V ± 5% VRI3A 5.25 W 8/-
18.0V ± 10% WZY20 400 mW 7/6
20.0V ± 5% ZNB20 1.5 W 916
0.13 1)% 821'11 250 mW 6/6,,,, BZ.V13 250 mW 616

TEXAS SILICON FULL -WAVE
BRIDGE RECTIFIERS

6201: ill 1111) . 2 amp... dimemions 1.4 >, 1.1 Jan. 25/-
11140K 10 11111 p.i.v. 4 amps., dimenalti. 1.4 x 1.4 x .6111. 30/-
101001110. 100 plc. 10 amps., dimensions 111 0 0 lin. 86/.

GERMANIUM POINT CONTACT
DIODES

1534A ..
1538A ..
1569 ..
1572
1581 ....
C(1414
CGIOE
c11121:
1.410111

41-
41-
4/6
4/-
4/-
2/-
116
2/-
31-

53;6211 .. 1.6
11EX23 1/6
GEX44 1/6
CEBU 2/-
HM6008 .. 21 -
OAS .... 4/6

0A7 ... 4/-
0A47 .. 4/6

0A70
0A79
OAK
0)186
OA90
0A91
OAK,
0917

PLEASE OFFER US YOUR SURPLUS STOCK
ON VALVES, KLYSTRONS, ETC.
WE URGENTLY REQUIRE ELYSTRONS 723A/B
AND 2K25. 30/- PAID FOR EACH SUBJECT
TO TENT.

2/-
2/3
2/-
3/6
2/-
2/3
3/-
2/ -

DECADE COUNTER TUBES
(1C108 -scale -of -ten counter (1.0.1
GC 10/4 B-bi-direct ional 10 -way computing (Mk)
GCHID scale -of -ten counter fur single pulse opera-

tion (1.0.)
0010C bi-(lireetional 10 -way selector tube (B12E)
(18101) bi-directional 10 -way selector tube (B12E)
13810E bi-directionul 10 -way selector tube (B12E)
OSIOH bi-directional 10 -way selector tube with

rowing guides (BI7E)

351-
45/-

47/6
42/-
50 -
55 -

40 -

S.T.C. SILICON JUNCTION 3 AMP. HALF -
WAVE POWER RECTIFIERS

1:8320, 280 pi, 5)- ItS360, 840 .... 8,6
1830

R0310,
4.20 p.i.v.
560 p.i.v.

ei-
. 511370, 980 112.v. 0/-

118350 7011 p.i.v. 7 6 I: sa80, 1120 p.i., 10/ -

MISCELLANEOUS SILICON HALF -WAVE
POWER RECTIFIERS

18001 2(al p.i.v., 7.30 in A. Wire Ended 3 6
100114 600 pi... 750 niA. Wire Ended - -
15113 400 p.t.e. 400 InA. Wire Ended 7 -
18115 000 p.i.v., 400 tnA. Wire Ended la 6
BY100 700 p.i.v., 450 mA. Wire Ended 7/-
BYZIO. See 51.800
BYZ13 200 p.i.v., 6 amps. Stud Mounted 716
BYZI3, reversed polarity version of BYZIlt 7/6
101006 400 p.i.v., 500 mA. Wire Ended 616
1/0058 800 p.i.v., 500 inA. Wire Ended 7/6
01)226 400 ply., 1 amp. Wire Ended 6/6
0A210 400 p.i.v., 500 mA. Wire Ended 6/6
OA211 800 p.i.v., 4110 InA. Wire Ended 9'6
11820AF 50 p.i.v., 500 ,nA. Wire Ended 6 6
10426AF 500 p.i.v.. 100 mA. Wire Ended .. 3 6
R827AF 600 p.i.v., 100 mA. Wire Ended d -

.11828AF 800 p.i.v.. 1110 ma. Wire Ended
1114280AIS 800 p.i.v., 750 mA. Wire Ended
SJ102A 100 p.i.v., 2.4 amps. Stud Mounted 1 b
SL800 800 plc., 6 311Ipti. Stud Mounted ci -

MICROWAVE DIODES
17(25 3,000 nie/s. . .. 4/- CSIOBR 12,000 me/s. 70 -

ex 101 13,000 me/s, .. 5 -
CV102 6,000 amis. .. 6-
(1'111 12,000 me/s. 8i-
CV112 12,000 me/s. 8h-
CV291 8.000 me/s. 12/-
CW222012,000 me/s. 30/-
CV2258 12,000 mole 40/.

152111 3,000 Me.. 6/-
1N21 9,375 me's. .. 4/-
15238 9,375 me/e, 6/-
1N231JR 9.375 me/s. .. 20/-
1525 1.000 me/s. .. lb/ -
INTO 3,060 me/s. .... 20/-
C82A 0,000 noels. ....
CISJA 10,000 mc/s..... 12/6 CV2235 12.000 me/s. 100f -MB 12.000 mots 14/-
C13411 12,000 351- S1M2 12,000 mets. .. 37/6
C.'39B 12.000 me/s, 01515 12,000 awls. 37/6
LB1OB 9,375 me/s. 70/- VX3136 34,860 me/s.. 85/ -

CATHODE RAY TUBES
VCR139A, 21in., green trace, medium persistence,

000 V. E.H.T. (1112/1) 30/-
3FP7 3In. yellow trace, long persistence screen, E.H.T.

2,000 V. with P.D.A. (104A) 20/
:owl. 3in., green trace, medium persistence, E.H.T.

1,500 V. (130M11) 40/-
3WP4, 31n., white trace, flat [(tee, medium persistence,

1,500 V. E.H.T. 11312A) 1211-
4IP4 white trace, 4111., flat face, medium persistence,

with P.D.A.; 4,000 V. E.II.T. (B12F) 100/-
5ADP10, 5in. blue trace, short persistence, flat face, with

P.D.A.; 3,000 V. E.H.T. (B14A) 160-
5111'1, 5in., green trace, medium persistence, max.

E.H.T. 2,000 V. (1/0031) 80 -511VP1

green trace, flat face, medium persistence,
P.D.A., mss. E.H.T. 8,000 V. (B12F) 160

5CPI, 5in. green trace, medium persistence, with
P.D.A, APO V. E.H.T. IB14A) 40,

5CP7A, 5in., yellow trace, long persistence screen, with
P.D.A.; 4,000 V. E.H.T. (B14A) 100/-

51'1'7, Sin. yellow trace, long persistence screen,
MAGNETIC/DEFLECTION, electrostatic focussing.
4,000 V. E.H.T. (1114A)

7111'7, 7in., 3ellow trace, long persistence screen.
MAGNETIC DEFLECTION AND FOCUSSING,
7,000 V. E.H.T. 50

892, 4in. double beam, blue trace, flat face, short
persistence. 2,000 V. E.H.T. (special) 60

36n., green trace, medium persistence, P.D.A
max. E.H.T. 4,000 V. (B121)) 180 -

CV1547, 31in.. orange trace, long persistence, with
P.D.A.. E.H.T. 4,000 V. (B121)) 100

D07-3, 21111., green truce, medium persistence, 800 V.
E.H.T. (B901 55

E4205/C/7, 2;in., green trace, long yellow after el,n,
E.H.T. 800 V. (8128) 6:1

091) On., twin beam, green trace, medium pen/
E.H.T. 1,209 V. (111211) SO

0142 as 09D lost blue trace, short persistence (1112th 80 -
VCR138, 3;in., green trace, medium persistence,

1,200 V. E.H.T. 1812D) 50
Vc85170, yellow trace, long persistence,3,000 V.E.H.T.

(B2 60,
RosesI D): US3111 8/6; BI2A 3/-; B12B 218; B12D 3/6; 8121
7/8; B14A 6/8.

WW -1S6 FOR FURTHER DETAILS.
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Head Office:

44a WESTBOURNE GROVE, LONDON, W.2.
Tel: PARK 5641/2/3
Cables: ZAERO LONDON
A R.B. Approved for inspection and
release of electronic valves. tubes.

Retail branch (personal callers only)
85 TOTTENHAM COURT RD.,
LONDON W.2.Tel: LANgham8403 BRAND

klystrons. etc.

Please send all enquiries,

TRANSISTORS

correspondence and Marl orders to Head Office

*win 25/-0070 5/- 00122 14/- AC107 10/- A F114 8/- A8Y26 6/6 MAT101 8/6 2N1756 15/- Our new catalogue of valves, tubes
e 15/-

17/6
0071
0072

5/-
5/-

00139
00140

8)-
10/-

AC127
AC128

7/6
8/-

AF115
AF116

7/-
7/-

48Y28
ABZ20

8/6
7/6

MAT1'20
MAT121

7/9
8/6

282068
28002

20/-
20/- and semiconductors is now ready.

ro2,, 9/6 0071 9/- 00141 22/6 AC176 7/6 AF117 6/- A.13221 15/- 813240 181- 28003 20/- Apart from listing prices of sevisral,e,2n 8)- 0075 6/- 0C170 6/- ACY17 8/6 14/-/ glfr2 516
T1166 6/- 28004 20/-

.28 15/6 0076 6/- 00171 6/- A0Y18 5/6 1117121 5/- T84 5/- 28005 50/- thousand types we keep in stock it is
14/9 0077 8/- 00200 7/6 ACY19 8/6 AF125 8/6 GET114 4/- V30/30P 20/- 28006 20/- a work of reference providing short.33- 12/6 0078 5/- 00201 17/6 ACY20 5/- AF126 8/- 0E11115 8/6 211410 3/8 28012 140/-

111.1

11'43
5/-
9/-

007811
00811)
OCSLDM

5/-
5/-
5/-

00202
00203
00204

13/6

15/-

ACY21
ACY22
45)140

6/-
5/.

16/-
AF127
AFT10

8/-
22/

GET116
001g887850

12/-
9/6

2N412
2N697

3/6
13/-

28012A
28018

100/-
60/-

specifications of semiconductors and

special tubes. Please send foolscap
e.44
0'43

5/-
4)6

0083
0084

5/-
5/-

00205
00206

15/.
22/6

A1)149
AF102

16/-
18/-

AFZII
AFZ12

17/-12/-
1216 JTX4A 6/6

2N1132
2N1304

37/-
6/.

38103
28104

25/-
32/ -

S.A.E. (6d. stamp please).

ACI76 is complementary to AC128; 2N 1132 is complementary to 2N697

042 6i-
043 10/-
OBI 6/-
0113 6/-
003 6/-
083 8/-
1A3 4/-
1ASOT 5/-
1A7OT 8)-
1464 14/.
14X2 10/-
1B3GT 8/-
1B24 401-
16354 25/-
11159 60/-
1663A 70/-

51)21 701-
5R46y 9/-
5114GB 6/6
508 8)-
51140 8/8
5W4GT 7/-
5Y3GT 51-
523 7/6
5240 71-
6/3012 101-
643 12/-
6A7 118-
648 8/-
64154 6/6
6.4137 4/-
61.0511T

004 2/6
605 8/-
6050 5/-
606 4/-
6080 71-
609 111-
6C31 12/-
6086 51-
60060A

17/-
8007 10/-
60116 6/-
60L6 9/-
6006 11/-
6CW4 121-
60Y5 101-

6887 4/-
6837 7/-
68K7 6/-
681,70T 6/-
88N745T 416
68(47 71-
68117 7/-
68T7 6/-
6T8 6/6
6T8A 8/6
6V6GT 6/6
6X4 4/-
6X50T 5/6
6Y60 9/-
7115 10/-
7B6 111-

128X70T
8/-

13E1 190/-
1487 18/-
15D1 10/-
151)2 6/-
19AQ5 5/.
1906 15/-
19111 20/-
19/14 65/-
201)1 9/.
20E2 13/-
21111 13/-
SOPS 12/-
20P3 121-
20P4 13/-

83V 716
8541 25/-
8542 7/6
85A3 5/6
90AG 46/-
90AV 46/-
9001 12/-
9000 25/-
9001) 25/-
100TH 60/-
1011) 35/-
11717 22/-
117N7 301-
117Z7GT

221-
117E70T

5823 13/-
5840 10/-
15842 65/-
5847 60/-
15879 12/-
5899 10/-
5933 27/8
5963 10)-
5966 5/-
6060 6/-
6064 7/-
6065 9/-
6072 12/-
6080 25/-
6098 12/-
6100 10/-

DAF41 10/-
DAF91 4/6
DAF92 6/-
114196 6/6
DC70 171-
DC90 8/-
1)0090 8/-
DET5 101-
DET23 60/-
DET24 50/-
DE725 15/-
DF33 8/-
DF64 5/-
111,66 71-
DF91 31-
DF92 2/-

2/0091 3/6
E00189

11/-
E00804

10/-
ECF80 7/-
ECF82 7/6
ECF83 12/-
ECE86 9/6
E01121 9/6
ECH22 151-
ECH35 11/-
ECH42 9/6
E01181 5/3
ECH 83 7/6
ECH84 91-

EM80 7/-
EM81 7/.
EM84 7/.
E3286 11/-
EM87 71-
EN31 15/.
EN91 6/-
EN92 6/-
E81174 80/-
E8076 90/-
E81.1150

201-
EY51 7/-
EY70 10/-
EY81 7/-
EY83 9/-

N78 16/6
NOTS 60/-
NGT7 M.
3281.1 30/-
Ne1 2 27/6
NT40 10/-
OCP71 941-
ORP12 12/-
ORP60 10)-
0E1131 10/-
PABC80 7/6
PC86 11/-
PC88 11/-
PC97 7/6
PC900 9/-
P0084 5/6

PY800 7/-
PY801 7/-
P230 8/6
9E40 1001-
QP25 5/-
QQV02-6

45/-
QM1)03-10

30/-
QQV06-40

90/.
QQVO7-40

60/-
Q883/3 716
Q8150/15

8/-

UCH81 6/3
UCL81 9/ -
UCL82 7/3
1101,83 91.
UF9 10/-
UF41 8/-
UF42 0/-
UF43 8)-
111180 7/-
0E85 7/6
UF86 9/.
UF89 7/-
UL41 9/-
UL84 6/6
UM4 10/-
113280 5/-

1050T 5/- 10/- 60Y7 11/- 7E7 71- 20E5 11/- 30/- 6101 7/- DF96 7/- ECL80 7/- E Y84 7/6 PC085 7/- Q81200 112481 10/-
11)5 7/6 6A07 4/- 6113 7/6 705 11/- 24B1 70/- 1172.3 Bp. 6110 20/- DH83 6/- EcL81 7/6 EY86 6/6 PCCM) 111- 10/- UR30 60/-
106 8/- 641)4 15/- 61)4 15/- 706 6/6 25460 5/- 11726 10/- 6112 15/- DK32 8/- ECL82 6/3 E1)87 8/- PCC189 Q81202 8/6 15175 8/-
1F5 8/- 6AF4 101- 6116 3/- 7147 9/- 25BQ6 12/- 117260T 6146 25/- DR40 11/- BOLOS 9/6 EMI. 10/- 11/- Q81203 8/8 UU7 101-
1G4GT 8/- 642*63 111- 8080 10/- 7Y4 8/- 2505 10/- 10/- 6158 9/- 13/191 6/- 2/0184 12/- EZ22 12/6 PC0805 (48121512/- UU8 71-
1060T 7/- 6465 2/6 62)06 12/- 7Z4 6/- 250176 12/- 150B2 10/- 6197 201- 1)1192 8/- E0L85 MB 11Z315 .5/8 11/- 1110 15/- UU9 7/-
1840 6/- 6A07 6DK6 8/- 802 3/8 25L6GT 8/6 150E3 8/- 6263 70/- DK96 7/- E0L86 9/- E240 7/8 PCC806 1117 8/- MHO 8/-
1HISGT 7/- 64116 10/- 60(56011/- 9BW6 7/- 25W4GT 185BTA 6264A 70/- DL33 6/6 EF22 7/- E241 8/- 11/- 1118 7/6 ITY1N 9/-
114 2/6 6A25 91- 61)64 15/- 907 7/- 14/6 15/- 6293 60/- DL35 5/- EF36 5/- EZ80 5/- PCE800 R19 7/- 111121 9/-
116 17/6 61,115 5/- 6E5OT 8/- 1001 7/- 251'5 101- 211 30/- 6369 30/- DL36 8/- EF37A 8/- EZ81 5/- 10/8 13.64-1000 131)41 6/6
IN5GT 8/- BART 6/- 6EV5 12/- 1002 13/- 25240 8/- 220TH 5/- 8442 100/- DL63 8/- EF39 6/- EZ90 4/- PCF80 6/3 80/- 111(82 9/6
1N6G 13/- 641-5 3/- 611 14/- 101)1 7/- 215Z5 8/- 262B 35/- 6463 71- DL68 10/- EF40 9/- FG17 80/- PCF82 6/6 111.18 10/- U Y85 6/.
1Q5GT 8/- 64325 2/6 611 30/- 1011 9/- 25Z5GT 300B 45/- 6939 45/- DL69 12/6 EF41 8/6 FW4/500 PCF86 8/- 8P41 5/- V1103 8/-
164 8/- 64516 4/- MG 1023 8/- 11/- 310A 25/- 7199 15/- DL70 8/- EF49 11/- 8/6 PCF87 11/6 8P42 8/- V1107 5/-
165 et- 6AN5 17/6 6130 5/- 10E0 10/- 26A70T 311A 35/- 7551 30/- DL73 12/- EF52 8/- 075/36 PCF800 8P61 4/- VP41 5/-
194 5/. 61.146 15/- 6E7 5/- 10E18 9/. 25/- 3130 20/- 8005 65/- DL75 10/- BEM 6/- 20/- 10/- 8U45 15/- VP133 10/-
185 4/6 6AN8 10/- 6180 5/. 10L1 7/6 2807 7/- 404A 60/- 8013A 25/- DL91 5/. EF55 8/- 01)86W P0E801 9/6 811750 45/- V2*210 7/-
1T4 3/- 64144 5/- 6111 8/- 10P13 12/- 2901 40/- 416B 200/- 8136 15/- DL92 5/- EF80 5/- 10/- PCF80'2 9/6 8U2150A VR105 6/-
1T5GT 6/- 6AQ5 5/6 6FI2 4/. 10P14 13/- 30A5 71- 715A 30/- 9002 5/6 DL93 4/- EF83 10/- 01)9031 PCF805 121- VR150 6/-
104 5/- 64115 6/- 6173 6/6 10Y 15/- 304315 10/- 715B 60/- 9003 9/- DL94 6/- EF85 6/8 12/- 11/- T004-20 V868 25/-
165 6/- 64118 6/- 6E14 15/- 11113 7/- 30017 11/6 7150 70/- A1820 20/- DL95 7/- EF86 6/3 032112 80/- PCF806 50/- VT4C 30/-
16 5/- 64118 17/6 6515 11/- 1105 7/- 30018 11/- 7210 25/- A1834 15/- DL96 7/- EF89 5/6 0818 15/- 12/- TH4B 8/- Vil39 8/-
11'2 10/- 6485 5/- 6117 8/- 11E2 15/- 3015 10/- 801A 7/6 42134 8/- DL810 12/6 E2*91 4/- OTE17551 PCF808 T11233 7/- 1)17111 7/6
1 X2B 7/- 62386 6/- 6E18 7/6 11E3 42/- 30FL1 10/6 803 35/- 42293 17/6 DM70 5/6 EF92 2/6 12/- 111- TH2321 T. VU120 121-
132 35/- 61.670 15/- 6E20 10/- 12406 8/- 30FL12 11/- 804 80/- A0/11L 7/- DMI60 10/- &FM 4/6 OTR120W PCL80 10/6 TP22 7/- W76 7/-
2A3 5/- 6AT6 4/6 6122 6/3 124136 9/. 30FL13 6)- 807 9/. AC/HL/DD DY30 8/- EF94 516 5/. PCL81 9/- TP25 5/- W81M 6/-
2A815 80/- OAU40T 9i- 62*23 10/- 124E6 7/6 301114 11/- 811 35/- 8/- DY86 6/8 13E95 5/- (14359 26/- PCL82 7/- T2*24320 W107 7/-
2026.5. 7/- 6AU56T 68'24 12/- 12AH7OT 3011 we 812A 57/6 40/81/ 13/- E8000 20/- EF96 2/6 0Z30 7/6 PCL83 8/6 7/6 W729 10/-
2034 7/6 20/- 6E25 12/- 5/-

12AL5 7/-
30115 11/- 813 75/. AC/TH1 81- E88CC 12/6 EF07 10/- GZ31 6/6 FCL64 7/6 TT4 10/- X63 6/-

2039A 80/-
2040 65/-

6406 5/6
6AU8 9/-

6128 10/8
6F32 3/-

30117 11/-
30P12 9/-

814 20/-
8/5 35/-

40i1)22
15/-

K9000 10/-
2/9111 8/-

EF98 10/-
EF183 6/6

0Z32 10/-
0Z33 12/6

PCL85 91-
PCL86 8/8

TT11 3/-
TT12 60/.

X65 7/-
X66 7/-12140 7/-

24'42 25/- 6AV5GT 6111 7/- 12AT6 5/- 30P16 7/- 829B 60/- A02/11L 9/- E9200 8/- EF184 6/6 0234 10/- PCL88 10/6 TT21 35/. X7615 7/6
2046 30/- 11/- 606 2/- 12AT7 41- 30P18 6/6 832 20/- AR8 6/- E1800C 8/- EF800 8/- 1163 81- PCL80012/- TZ40 40/- XB1 12/6
2050 30/- 6AV6 5/- 6J4 9/- 12AU6 61- 30P19 13/- 833 260/- ATP4 5/. E18200 . EF804 21/- 14411080 PCL801 1112/14 8/- XC11 12/6
2051 12/- 6AW8A 6)50 4/. 124117 5)6 30PL1 10/8 837 17/6 ATP7 71- 23/- EF811 12/- 8/- 10/8 U17 5/- XC12 6/6
2052 12/- 12/6 6.11508 15/- 12AV6 5/8 aopLia 12/- 866A 14/- AW6 5/- E180F 17/8 EF812 11/- 3214090 5/. PEN45 7/- 1118/20 8/6 8015 4/6
2053 50/- 64X468 626 3/6 12AV7 8/- 30PL14 8724 40/- AZ11 8/- 6810E 5218 EE814 12/- 1113091 5/6 PEN45DD 1120 8/6 EC16 7/-
21)21 et- 8/- 6J7 9)- I24W6 20/- 10/6 884 15/- AZ12 9/- EAC91 41. EFP60 10/- HE93 6/- 12/- X023 14/-
2E24 40/- 6AXSGT 6280 10/- 12A X7 IV- 35A3 10/- 955 3/- AZ31 9/- EAF42 8/6 2/1190 7/6 11F94 et- PEN46 61- U25 9/6 Y63 8/-
2E26 22/6 12/6 6K60 6/- 1241(7 10/- 3545 10/- 956 21- 42/41 7/- EBC33 7/- EK2 10/- 11K90 5/6 2*E502204 026 8/6 Z62 5/-
2 X 2A 8/- 6B4411 17/- 6117 8/.. 12B4A 9/- 35B5 12/- 057 51- B611 15/- EBC41 816 EK32 8/- 11L2 4/- 7/- 1127 7/6 Z63 9/-
3A4 41. 6157 5/- 6K8 8/- 12E46 61- 3505 6/8 958A 4/- 141211 35/- EB081 6/3 111190 4/6 1114 5/- PEN383 U50 5/- Z66 10/-
3,55 7)- 688 7/- 61180 4/- 128E6 5/6 351)5 12/- 869 8/- B65 4/6 EBC90 4/6 EL3C 45/- 241.23 6/- 10/- 1752 6/6 Z3030 351-
341301) 8/- 6880 2)6 6K23 7/6 12B147 6/- 351.60T 1267 20/- 811154 E13091 5/- ELH 10/- HL23DD PEN384 7/- U70 4/6 Z329 10/-
340.6 6/6 6BA6 4/6 6K25 24/- 12111)7 10/- 6/- 1620 17/6 600/. EN(191 5/- 111.22 15/- 10/- PE144531/1) 1176 41. Z5028 42/-
31524W 15/- 61347 15/- 6L1 10/- 12C8 416 35W4 4/6 1624 7/- BT5 60/- EBF80 7/6 EL33 12/6 11192 8/6 10/- 11191 11/- Z70017 4/-
31128 40/- 613E6 4/6 6L50 6/- 12E1 20/- 35E3 10/- 2050 12/- BT9A 60/- E2E83 8/- EL34 9/6 111.94 7/- PENA4 7/8 17281 12/- Z729 6/3
3E29 40/- 6816 6/- 61.600 7/6 12J50T 3/- 35Z4G 4/- 4313C 20/- BT19 80/- EBE89 7/- EL35 5/- 1113.7 15/- PF86 7/6 U282 12)- Z759 23/-
30X10045 6BF7 15/- 6L6WGB 12J70T 716 35740T 8/6 4687 25/- BT36 60/- X131,1 14/- EL36 8/6 HY90 416 PL36 9/- 11301 11/- 7.80011. 20/-

100/- 613060 18/- 17/6 12K5 10)- 35Z50T 5544 120/- BT45 200/- EBL21 101- EL38 17/6 61823 20/. PL38 161- U403 7/- 2/80111 30/-
31529 80/- 6B1113 7/6 617 5/- 12K7GT 7/- 5/6 5557 80/- BT49 80/- EBL31 20/- 131.11 8/6 KT2 7/- PL81 6/6 13404 5/- Z900T 13/-
304 71- 613.16 7/6 6L12 5/- 12K8 8/- 42 8/- 5641 12/- BT83 60/- ECA3 10/- EL42 7/6 E841 7/6 P1.82 7/- 11801 17/- CV74 80/-
3Q50T 6/6 6BK4 215/6 61,17 9/- 12Q7(1T 5/8 45117 7/- 5642 11/- W185 30/- 2/086 12/- EL50 8/- KT44 5/- P1,83 6/6 1748080 CV242 15/-
384 5/. 6BK7A 9/- 6118 6/. 128A7 7/- 5045 12/- 5651 7/6 BT89 60/- 2/088 11/- EL81 9/- KT46 15/- 191-84 618 5/3 01)248 7/6
3114 6/- 6BL7GT 6L34 5/- 12807 4/- 50115 6/3 1664 8/- ET95 200/- 2/000 2/6 EL83 'V- KT61 12/6 PL302 13/- U4F42 9)- CV315
4-65A 80/- 10/- 611120 5/- 12131F51/T 5005 6/- 5670 10/- CIA 60/- E091 5/- EL84 4/3 KT66 16/- PL500 13)6 UB41 10/- 120/-
4-400A 6BN6 7/6 6N7 8/- 9/- 500060 5684 85/- CI K 791- EC92 6/6 EL85 7/6 KT88 23/- PL801 9/- UBC41 8/- cvni 15/-3201-56876606 ii/- 6P1 11/- 128E7 5/- 27/6 10/- C3JA 85)- EC93 . 10/- EL86 8/- L63 6/- PLL80 10/- UBC81 8/- CV416 6/-
41332 80/-
4635 140/- 6BQ7A 7/. 6P25 12/-

61'28 12/6
12807 5/- 50L6GT

569g 6/-
5704 10/-

063 80/-
CBL31 15/-

2/0031 51-
ECC32 5/-

EL90 5/8
EL91 2/6

LP2 7/. PX4 15/-
PX25 15/-

UBF80 6/8
UBF89 7/.

01)417 5/-
4E27 60/- 6BR7 11/- 128117 4/. 6/- 5718 10/- CC3L 3/- EMS 17/-

EL95
mE91 7/6

PY32 U6L21 10/-
C11424 90/.

4THA 8/- 613118 5/- 6)250 15/- ne,j7 4/. 501160T 5725 10/- CX1120 ECC40 9/6
ECC70

5/-
EL360 22/-

MH41 9/. 8/8
PY33 U092 6/-

CV428 40/-
4TSP 8/- 61187 17/- 697 7/- 128%7 5/- 10/- 5726 7/- 160/- 15/-

E182I
M11LD6 8/8

PY85 UCC84
01)2179 8/-

4X1504 6BW6 7/. 6117 6/- 128L7GT 5500 30/- 5727 10/- CY31 71- EC1081 4/- 6/-
EL822

12/6 5/6
PY81

IN'
110085

01)2351
100/- 6BW7 10/- 68A7 7/- 7/6 5800 45/. 5749 10/- DA30 10/- ECM 5/. 16/- MSPEN 8/- 6/- 6/8 2000/-

4 X250B 6BX7CIT 68C7 9/- 128N768 7581 5/6 5750 12/- DA41 40/- 2/0083 6/- 2/114 10/- MSPENt PY82 5/6 UCF80 9/6 0V4012 12/.
120/- 15/- 66E5 8/- 7/6 7501 13/- 5751 12/- 0490 4/- ECC84 6/6 E1134 13/- 10/- PY83 6/- 1101121 9/6 CV4014 71-

511/25232 SIM 6/- 6E3E7 7/. 12097 8/- 80 6/- 5763 10/- DAC32 7/- ECC85 5/- E3235 8/- MTI7 80/- PYY88 8/- 1101142 9/- 01)4I12
35/- 6BZ7 11/- 6607 6/- 128117 5/- 83AI 12/- 58144 10/- 114140 10/- E0088 8/- EM71 12/6 311'57 80/- PY301 11/- 1/CH43 8/- 80/ -

WHEN ORDERING BY POST PLEASE ADD 2/6 IN EFOR HANDLING AND POSTAGE. MINIMUM CHARGE 2/.

WW -157 FOR FURTHER DETAILS.
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ERSIN

5 CORE SOLDER

in handy dispensers
for easy use

The most useful aid to soldering produced
for many years. The solder wire is ingeniously
coiled within the dispenser for easy with-
drawal, and at the same time keeping it
tangle -free. Dispensers keep solder free from
dirt and grease and often act as a third hand

whilst soldering.

SIZE 5
Contains 12 ft. of 18 s.w.g.
Savbit Alloy in a continuous
coil. For general electrical
work. 2/6 each (subject)

NEW! SIZE 15
Contains 21 ft. coil of 60/40
Alloy, 22 s.w.g. Ideal for small
components, transistors,
diodes, etc. Bubble packed.

3/- each (subject)

Essential
Accessories

MODEL 8 BIB WIRE
STRIPPER & CUTTER
Strips insulation without nick-
ing wire. Cuts wire cleanly.
Splits plastic twin flex. 8 gauge
selector. Plastic covered
handles. 8/6 each (subject)

BIB PROFESSIONAL RECORDING
TAPE SPLICER -)

For quick and
accurate editing.
Precision made, chrome
plated, complete with razor
cutter. 18/6 each (subject)

There is a full range of other special
pre -packed Ersin Multicore Solder products

and Bib Accessories available.
Details from your dealer or write to:

MULTICORE SOLDERS LTD
Kernel Hempstead, Herts.

Telephone: Hemel Hempstead 3636
WW -158 FOR FURTHER DETAILS.

RE-SETTABLE HIGH SPEED MAGNETIC COUNTERS.
(31 x I x 3 digit, 24 v. 22/6 each. P.P. 1/6.

HIGH SPEED MAGNETIC COUNTERS. (4 x I x lin.),
4 digit. 12/24/48 v. (state which), 6/6 ea. P.P. 1/..

SANGAMO GEARED MOTOR. 1 r.p.m. 240 v., 27/6 ea.
COPPER LAMINATE PRINTED CIRCUIT BOARD. (81 x

x in.), 2/6 sheet. 5 for 10/-.

BULK COMPONENT OFFERS
100 Capacitors (latest types), 50 pf. to .514.
250 Carbon Resistors, a and watt (transistor

type).
250 Carbon Resistors, 1 and I watt.
150 Hi -Stab. Resistors, I, 1 arid I watt.
100 Capacitors (ceramic), 2 pf. to 1,000 pf.

ANY ITEM 10/-. E2 THE LOT.

TIME SWITCHES (Sangamo S.251). 240 v. 20 amp.
50 c/s. Brand new, with solar dial, 67/6 each. P.P.
2/6.

SEALED RELAY (G.E.C.). 2 c/o., 6700, 24 v., 6/- ea.
P.P. 1/6.

LATEST TELEPHONE DESK SET WITH DIAL (New,
boxed). Black or two-tone grey, 95/.. P.P. 5/-.

TELEPHONE HANDSET. (Latest type), 15/- ea. P.P. 2/6.

AMPLIFIED TELEPHONE HANDSET. Latest type with
built-in transistor amplifier and volume control,
35/-. P.P. 2/6.

LATEST TELEPHONE DIALS (New and boxed), 17/6 ea.
MOVING COIL HANDSET AND MICROPHONE. 10/- set.

P.P. 2/6.
" 3000 " TYPE RELAYS. 10 for 25/-. P.P. 2/6.

OSCILLOSCOPES. Cossor 1035, E22/10/-. P.P. C2/10/..

LUSTRAPHONE MOVING COIL MICROPHONES. Type
VC 152. (New, boxed.) Low or high impedance,
87/6 each. P.P. 2/6.

UNISELECTORS. 8 bank, 25 way, 50 ohm. (New
and boxed), 50/. each.

PRECISION RESISTORS. .1%, 10/. doz. (Several stan-
dard values included.)

VITREOUS W/W RESISTORS. 5%. 25 for 10/,
POWER TRANSISTORS. OC16, 7/6 ea. 25721, 10/- ea.
DIODES. SX632, SX78 I, 21. each. 20/- doz.

400 P.I.V. 1 A. (unmarked diodes), 20/- doz.
SPEAKER BARGAINS E.M.I. (13 x 8in.) with double

tweeters, 15 ohm, 65/-. P.P. 5/..
As above, less tweeters, 3 or 15 ohm, 45/-. P.P. 5/-.
Fane I2in., 20 watt, with tweeter (15 ohm), 95/-.

CONNECTORS. 13 WAY " IN LINE " gold plated pins,
4/6 pr. P.P. 6d.

SILICON BRIDGE UNITS (GEX 541). 80 p.i.v. 10 amp.,
37i6 ea. P.P. 2/6.

PHOTOFLASH ELECTROLYTIC. 2,000...f. 275 v., 17/6 ea.
P.P. 2/6.

ELECTROLYTIC. 5,000..f. 50 v., 7/6 ea. P.P. 2/6.

BLOCK CAPACITORS. 21tf. 3,500 v. (9 x 5 x 40/-.
P.P. 5/-. 5001. 150 v. 7/6. P.P. 2/6. Many others
in stock.

" VINKORS " L.A.2105, 6/. ea. P.P. 6d.

COMPUTER BOARD, containing 10 transistors (0072
or 0076) and 10 diodes type OAIO, 10/-. P.P. 2/6.

COMPUTER BOARD. All components have long flying
leads, and are 100% re -usable.

VOLTMETERS. METAL -CLAD. (6in. edgewise mirror -
scale.) New boxed. 11-0-11 and 110-0-110 v. D.C.
(Ls.d. 250 micro/amp.). 75/-. P.P. 7/6.

E.M.I. WMSA OSCILLOSCOPE. £45.

E.M.I. 3794 WAVEFORM MONITORS (Trolley mounted).
E25.

SOLARTRON REGULATED POWER
200 mA. 6.3 v. 5 a., E15.

SOLARTRON TRANSISTOR POWER
10 amp., E2.0.

SUPPLY.

SUPPLY.

0-500 v.

30-50 v.

COUTANT TRANSISTOR POWER SUPPLY. 15-30 v.
20 amp., £20.

ELECTRIC SLOT METERS (1/..), 25 amp. L.R. 240 v. A.C.
85'. ea. P.P. 5/-.

QUARTERLY ELECTRIC CHECK METERS. 40 amp. 240 v.
A.C., 20/- ea. P.P. 2/6.

TELEPHONE HAND MAGNETOS (70 v. A.C.). Trade en-
quiries welcomed.

All Goods Previously Advertised Still Available.

PATTRICK & KINNIE
81 PARK LANE, HORNCHURCH, ESSEX

Tel.: ROMFORD 44473

WW -159 FOR FURTHER DETAILS.
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SPECIAL RADIO
CHASSIS OFFERS

HI-FI CONTINENTAL
STEREOPHONIC RADIOGRAM CHASSIS

Magnificent " Continental " Stereophonic
Radiogram Chassis with piano key switches,
built-in ferrite rod aerial. Comes complete
with two 10in. elliptical loudspeakers, plus a
mono/stereo 4 -speed automatic record
changer. Complete E29/19/6 (Units available
separately if required. Chassis only In gns).
Special terms available of E10/0/0 deposit
followed by 18 monthly payments of
E116.5 (total M.P. of f33115/6) plus 15/- P.P.
Send i10 15.0 now.

IMPERIAL HI.Fi
STEREOPHONIC RADIOGRAM CHASSIS

The Imperial stereophonic 4 -waveband chassis
has the most advanced specifications yet
offered in this country. There is a built-in
ferrite rod aerial, seven piano key buttons,
controlling mono/stereo selection. Gram Long-
Medium-Short-FM-ON/OFF. The unit comes
complete with two 10in. elliptical loud-
speakers plus a mono/stereo 4 speed auto-
matic record changer. Complete £41/9/6
Chassis only 291 Gns.
Special terms available of E13/16f 6 deposit
followed by 24 monthly payments of
Elj8110 (total H.P. E48/8/6) plus 17;6 P.P..
Send L14,14 0 now.

_ - - -
EMPRESS HI-FI

AM/FM STEREOPHONIC CHASSIS

This most advanced Radio -gram chassis with
automatic push button selection covers
short, medium and long wavebands plus
V.H.F./F.M. Offered complete with 2 10':6
speakers, 4 speed Stereo/Mono autochanger,
only E35/19/6. Chassis only 251. gns.
Special terms available of £12 deposit
followed by 18 monthly payments of
fli W7 (total H.P £40(8/6) plus 15"- P.
& P. Send £12 15,0 now.
All Lewis Radio equipment including
valves are fully guaranteed for one year.
free of charge. Send your cheque or P.O.
today while stocks last to Dept. W.106.

OM" radio
LEWIS RADIO, 100,CHASE SIDE, SOUTHGATE

LONDON, N.14. Telephoner PAL 3733/9666

WW -I60 FOR FURTHER DETAILS.
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CLASSIFIED ADVERTISEMENTS
DISPLAYED: £5 5s per single col. inch.
LINE advertisements (run-on): 6/- per line (approx. 7 words), minimum two lines.
Where an advertisement includes a box number (count as 2 words) there is an additional charge of 1/-.
SERIES DISCOUNT: 15% is allowed on orders for twelve monthly insertions provided a contract
is placed in advance.
BOX NUMBERS: Replies should be addressed to the Box number in the advertisement, c/o
Wireless World, Dorset House, Stamford Street, London, S.E.I.
No responsibility accepted for errors.

Advertisements accepted
up to NOVEMBER 7 for the
DECEMBER issue, subject
to space being available.

SITUATIONS VACANT
ELECTRONIC TECHNICIAN.

DO you enjoy playing around with electronic gadgets?
Here s a chance to make a career of your hobby. We
offer you interesting and varied work in the field of
electronic instrumentation. This small but expanding
department is concerned with the design and application
of electronic circuits required for testing of diesel
engines and their fuel injection systems.
STAFF conditions are good and include sickness and
contributory pension and life assurance schemes, res-
taurant facilities, etc.
IN the first instance, applicants should write in con-
fidence. giving only brief personal details to:-
PERSONNEL Manager, Simms Motor Units, Limited,
Oak Lane, East Finchley, London, N.2.

FINchley 2692, Extension 304.
[1615

SOUTHAMPTON UNIVERSITY,

DEPARTMENT OF ELECTRONICS.
CONTINUING expansion of the Department and a move
to new buildings, give rise to the following vacancies:
TECHNICIANS for the construction and maintenance
of a very wide variety of modern electronic equipment;
practical experience of electronics or radio required.
JUNIOR TECHNICIAN to assist in the running of the
laboratories; opportunities for training and day release
exist.
MICROELECTRONICS. Three technical staff are re-
quired:
1. Principally to assist with the design and construc-
tion of a digital control system using modern digital
integrated circuits; experience of digital circuits re-
quired.
2. Principally to take charge of and maintain a new
ultra -high vacuum system; experience of vacuum tech-
niques is required.
3. To assist with a number of projects on thin film
components; experience of some aspect of microelec-
tronics is required.
THESE appiintments may be made at TECHNICIAN
OR CONTRACT ASSISTANT level for candidates with
particularly relevant qualifications.
SALARIES:

Contract Assistant in range £912-£1,150 per annum.
Technician Scale. £653-E938.
Starting point according to qualifications and ex-

perience.
Laboratory Assistant £11/5/9 per week.
Junior Technician Z326-£549, starting point accord-

ing to age and qualifications. Day release facili-
ties available, generous holidays, superannuation,
and good conditions.

APPLICATIONS giving details of age and qualifications,
together with the names of two referees should be
sent to the Deputy Secretary, as soon as possible.

[1615
AN OVERSEAS CAREER with International Aeradio

Limited.
TO meet the requirements of constant growth and ex-
pansion we invite applications from technicians and
engineers for an overseas career in North, West and
East Africa, the Mediterranean area and the Arabian
Gulf. If you have recently completed service in a
trade such as Ground Wireless Fitter in the R.A.F..
Radio Electrical Artificers in the Royal Navy or
R.E.M.E.. Army, or have other experience in the main-
tenance of H.F. and V.H.F. communications, R.T.T.
and navigational aids, we should be interested to hear
from you. Successful candidates would normally spend
six weeks at our Radio Engineering School, Southall.
Middlesex. before proceeding overseas, but in some
cases staff with suitable qualifications and experience
may be offered immediate posting. Overseas staff re-
ceive a tax-free salary with married and child allow-
ances if appropriate and accommodation, bachelor or
married, is provided free; other benefits include gen-
erous U.K. leave and membership of an excellent Pen-
sion and life assurance scheme.
WRITTEN applications. please, to Personnel Manager,
International Aeradio Limited, Aeradio House. Hayes
Rd.. Southall, Middlesex. f156
WI-FT/tape recorder salesmen, senior and junior,
IA required by England's leading hi -fl dealer.-
Telesonic. Ltd.. 92. Tottenham Ct. Rd.. London, W.I.
Museum 8177. f1615

FOR

SALE AND WANTED

ADVERTISEMENT FORM

TURN TO

PAGE No. 137

ELECTRONICS
TECHNICIANS

Solartron expansion-another factory being added at Farnborough. Our product
range is widening. The newest and most exciting technologies are being used.
For a Technician, employment at Solartron could be an important career phase, and
an interesting and valuable experience.

THESE ARE THE POSITIONS

Test Engineers-Systems Modules
Systems Test Engineers

Instrument Service Engineers

Systems Service Engineers

Installation Engineers

THIS IS THE WORK
Fault diagnosis and rectification at the Production, Building, Instal-
lation and after sales stages.

THESE ARE THE EQUIPMENTS
High precision instruments, digital data acquisition systems, analogue
and hybrid computing systems, military simulation systems.

Based at Farnborough; or in certain other areas of the U.K. involving travel. Financial
help with moving house. Salaries based on assessment of ability and contribution to
the Company's success. Conditions second to none. Enquiries welcomed from
anyone interested in a career in electronics. Men from the services and the radio and
T.V. industry fit in with as much ease and job satisfaction as men from more closely
allied fields.

Send enough personal details for an interview to:-

.......

EG
 ...... .....

C. S. J. Mardell,
Personnel Officer,
The Solartron Electronic Group,
Farnborough, Hants.
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cyclotron
operation

10111111111111111111J

The successful applicant will join a team responsible to a senior physicist for the
operation of a cyclotron for isotope production and the maintenance of its associated
high voltage, radiofrequency, high vacuum and target handling equipment.

Applicants should have served a recognised engineering apprenticeship and have had
several years experience in electrical or electro-mechanical engineering. An O.N.C.
or equivalent and a knowledge of high voltage radiofrequency or high vacuum
techniques is desirable. Preliminary training in the operation and maintenance
of particle accelerating machines will be given.

Salary £1,015 p.a. (at age 26 years) rising by annual increments to £1,210 p.a.
Assistance can be given with house purchase
There is a contributory superannuation scheme

Application to:

The Personnel Officer (Ref. T.27/45)

THE RADIOCHEMICAL CENTRE
Amersham Bucks

PYE CAMBRIDGE WORKS. Ltd., Haig Rd.. Cam-
bridge.

* SINGLE sideband equipment.
* V.H.F. radiotelephone equipment.
*HI -PI reproduction equipment.
WE require trained personnel for production testing
and fault finding of modern equipment.WE have limited vacancies for more senior and ex;
nerienced men with drive, who can lead small teams
engaged on this work.
WE have also limited vacancies for persons of less
experience who can be trained for such work.
APPLY to the Personnel Manager.

RITISH Antarctic Survey requires Wireless Operatoril311
for service in Port Stanley, Falkland Islands, on

contract for 3 years in the first instance. Commencing
salary £710X£30 to £860 per annum. Leave on full
salary. Free passages. Candidates. 21-35 years, must
be single and able to transmit and receive at mini-
mum of 20 w.p.m. P.M.G. Certificate essential
Applications to 30, Gillingham St.. London. S.W.1.

[1572

DUE to continued expanSion N.C.R. require addi-
tional Electronic and Electro-Mechanical Engineers

for Computer Maintenance. Posts are available for men
wishing to become Site Engineers.
TRAINING Courses are arranged for suitably qualified
Men. H.N.C. Electronics, City & Guilds Final or
equivalent standard welcome. Knowledge of electronic
or electro-mechanical equipment necessary. Good Pen-
sion and Bonus Plan in operation.
PLEASE write fot application form to:-The Personnel
Officer, The National Cash Register Co., Ltd., 206/216.
Marylebone Rd., London, N.W.1. [1596

AFULL-TIME technical experienced Salesman re-
quired for retail sales; write giving details of age,

previous experience, salary required to-The Manager,
Henry's Radio, Ltd., 303, Edgware Rd., London, W.2.

[149
1CAMONN ANDREWS STUDIOS, Ltd.. 4, Henry St..

Dublin. have a vacency for a Recording engineer.
experience of recording pop essential; salary negotiable
starting not less than £1,000 p.a.-Write, or phone
49191. 11620

TECHNOCRATS
We have vacancies throughout the Electronics Industry for QUALIFIED
ENGINEERS and TECHNICIANS of all grades. Our service is comprehen-
sive, confidential and free to the applicant.
Write or telephone for an appointment, which can be outside working hours.

DESIGN & DEVELOPMENT £1,200-£2,400
FIELD TRIALS, INSTALLATION TEST
& SERVICE £950-£1,400
DESIGN DRAUGHTSMEN £1,300-£1,750
DRAUGHTSMEN TECHNICAL WRITERS £ 1,000-£ 1,400
SENIOR INSPECTORS £1,100-£1,400

TECHNOCRATS
52 Shaftesbury Avenue, London, W.1
GERrard 5316-7
(1 minute from Piccadilly Circus, opposite Globe Theatre.)

TECHNICIAN

LONDON SCHOOL OF ECONOMICS

AND POLITICAL SCIENCE

Applications are invited for the post of
Technician in the Social Psychology Dept.
Salary will be in the range 020-£87.5

depending on age and qualification. Candi-

dates should be aged 20-25 years and possess

ONC or HNC Electrical. The duties of the
post will include routine maintenance of
standard electrical and also design and

development of more complex equipment.
Experience on audio equipment or a

knowledge of general electrical circuitry is
required. Experience with psychological

apparatus will be a considerable advantage.
Applications to D. Nowell, Personnel
Dept., London School of Economics
Houghton Street, Aldwych, London,
W.C.2.

ROYAL COLLEGE OF ADVANCED TECHNOLOGY.
SALFORD (Proposed University of Salford).

SENIOR TECHNICIANS and TECHNICIANS. There
are a number of vacancies in the rapidly expanding
Department of Electrical Engineering, for staff in both
Technician and Senior Technician grades. Successful
applicants may work in research groups, and be con-
cerned with building, maintaining and operating re-
search equipment; or in an electronic workshop, where
equipment for teaching and research is manufactured
and maintained. The posts will particularly appeal to
those who have practical experience of a variety of
electromechanical and electronic equipment and who
prefer to work on their own initiative in a wide variety
of fields. Current salary scales are £705 to £960 for
Technician, and £930 to £1,290 for Senior Technician
posts. for which the desirable minimum educational
qualifications are O.N.C. and H.N.C. respectively. The
starting points on the scales will depend on age, ex-
perience and qualifications. The posts are superannu-
able. Applications. giving details of education and
experience, should be sent to the Secretary, Royal Col-
lege of Advanced Technology, Salford 5. Lanes, by
31st October, 1966. quoting reference E/76. [1612

TEST gear engineer to design test units and establish
test methods for the electrical parts of our control

and measuring equipments and to assist in the run-
ning of the section which develop and constructs these
test units; applicants should have practical industrial
experience of d.c. and low frequency apparatus and
components but need not have formal qualifications; a
starting salary of £1,200 p.a, or upwards will be paid
depending upon experience and qualifications.-Write or
telephone the Personnel Manager. Rank Pullin Controls.
Phoenix Works. Great West Rd., Brentford, Middx.
Isleworth 1212. ext. 237 quoting Ref. ARN 1. 11619

BERRY'S RADIO
Require

TECHNICAL STAFF,
ENGINEERS AND

SALES ASSISTANTS
GOOD PROSPECTS, PERMANENCY

Write giving full details of experience, past
situations, etc. in confidence to

25 HIGH HOLBORN, LONDON, W.C.1
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Space at the top!

Start now as an Assistant Executive Engineer in Electronic
Exchange Planning, Circuit Design, Radio, TV and Space

Communication, International Cable Systems
The rapidly expanding science of telecommunication
engineering offers a stimulating and rewarding career
to an young man or woman, with security, interest-
ing work and promotion to higher managerial level.
If you have the required qualifications, the Post Office
has the jobs-and the opportunities.
Training-Successful applicants have special courses
in engineering and engineering management, on a
"thin sandwich" basis extending over eighteen
months.
Further Education-Opportunities to enter for a full-
time or "sandwich" degree course (during which fees
and salary continue to be paid by the Post Office) are
available to those most likely to benefit.
Good Pay and Conditions-Pay is between £764 and
£1,638 per annum, depending on age and location,

Invest in
the future
with the

with annual increases. Chances of promotion to
£2,400 p.a. and beyond are excellent. Holidays are
generous, superannuation and staff welfare arrange-
ments are above average.

Qualifications-Candidates must be at least 17} and
under 25 on the 1st September 1966. They must have
passed GCE "0" level in English language and
gained either (1) HND or (2) exemption from all
parts of the examination of either the IEE, IERE or
IMechE or (3) a GCE with four other passes,
including two at "A" level in mathematical and
scientific subjects.

For full details, please write to MR. E. C. OFFORD,
POST OFFICE ENGINEERING DEPT., (St. 8),
(AEE/WW) 2-12 GRESHAM STREET, LONDON,
E.C.2.
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RADAR SIMULATION
We produce radar simulators for an expanding world-wide market and
require :-

RAD I 0 SIMULATOR TEST ENGINEERS
for factory commissioning of simulators for civil and military air
traffic control, precision approach radar and tactical and navigation
marine radars.
Excellent opportunities for advancement in a new section and for
overseas travel during installation.
Previous radar experience is not essential but a knowledge of tran-
sistors, pulse circuits and principles of analogue computation is
desirable.
Excellent salaries are paid and we offer contributory pension scheme,
life insurance scheme and good welfare services.
Write or telephone to :

Allettilon
MR. H. C. Hall,
Personnel Manager,
REDIFON LIMITED
(Flight Simulator Division).
Gatwick Road,
Crawley, Sussex.
Tel: CRAWLEY 288H

THE QUEEN'S AWARD
TO INDUSTRY

ST. GEORGE'S HOSPITAL,
HYDE PARK CORNER,
LONDON, S.W.1.

Department of Medical Physics and Instrumentation
Two Electronics Technicians are required for the electrons section of the above department
at St. George's Hospital, S.W.1 and S.W.17. The work is interesting and varied, involving
the design and construction of apparatus for use in research programmes, e.g. cardiac pace-
making, patient monitoring and radio isotope studies.

Candidates should have active minds, a practical knowledge of electronics and experience
with light mechanical machines. The possession of the O.N.C. in mechanical or electrical.
engineering or its equivalent is essential.

Both posts are graded as Senior Physics Technician but the opportunity exists for one
suitably qualified and experienced to be appointed on the Chief Technician Grade.

Applications with names of two referees to the Assistant Secretary at the above address
not later than December 5th, 1966.

EDITORIAL ASSISTANT

"Wireless World" requires an addi-
tional member for its editorial team.
Applicants, preferably between 25 and
35, should have an interest in and
knowledge of radio and electronic
engineering and an ability to write
lucidly. Details of education and
experience to the Editor -in -Chief,
"Wireless World", Dorset House,
Stamford Street, London, S.E.I.

WEST London Aero Club invite " A" and "B"
licensed engineers with capital and/or neces-

sary equipment to commence Radio Workshop. Alter-
native propositions may be considered. Write full
details to-White, Waltham Airfield, near Maidenhead.
Berks. [158
'TEST Engineer required for East Midlands area:
I. interesting work on commissioning and mainten-
ance testing of large scale broadcast relay vision and
sound equipment and network, closed circuit tele-
vision systems, including colour television. when it
arrives: applications invited from engineers qualified
to H.N.C. standard or C. & G. equivalent; specialised
training given locally and at a central training school:
attractive salary, good prospects, pension scheme. up
to three weeks' holiday.-Please write or 'phone,
Deputy Chief Engineer. Rediffusion (East Midlands).
Ltd.. Castle Boulevard. Nottingham. Tel. 47411. f1611

TEST gear technician for the detail layout, construc-
tion and wiring of test units for the electrical parts

of our control and measuring equipments; the ability
to test these units would be an advantage; applicants
must have some experience of the assembly and wiring
of electronic type equipments and of the components
used in them and will be expected to work with a mini-
mum of supervision; salary £18 or upwards depending
on experience.-Please write or preferably telephone
quoting reference ARN/2, Personnel Officer, Rank Pull-
in Controls, Great West Rd., Brentford, Middx. Isl.
1212.

TELECOMMUNICATIONS
We have vacancies for Fault Finders,
Testers, and Inspectors to work on in-
teresting and advanced equipment includ-
ing H.F. SINGLE SIDEBAND, V.H.F.
RADIO TELEPHONES, U.H.F. MINI-
ATURE EQUIPMENT.
Transistor experience is essential. Vacan-
cies exist at all levels and training will be
given where necessary.

Apply : Personnel Manager,
CAMBRIDGE WORKS LTD.,
Haig Road,
Cambridge.

RADIO/Radar Fitters required to service and main-
tain various airborne and ground installations at

a flying unit in North West Wales, free single hostel
accommodation; canteen facilities: excellent working
conditions.-Apply: Short Brothers & Harland, Litt .
R.A.E. Llanbedr, Merioneth. 11584

TEST & Service Engineer experienced in testing.
commissioning and servicing of relay and solid

state logic systems required by company manufactur-
ing Machine Tool Controls London, W.C.1 area. Appli-
cants who are prepared to travel in U.K. and abroad
should write to Box WW. 1605. Wireless World.

ELECTRONIC TECHNICIAN required, whose primary
duties will be to supervise and maintain closed

circuit television and videotape apparatus; work on the
construction and maintenance of other electro-medical
equipment may also be occasionally required; candidates
must have City and Guilds Certificate, O.N.C., or equi-
valent qualifications; salary will be according to age,
experience and qualifications on the Whitley Scales (for
technicians fi1,069-£1.303 a year).-Application forms.
which should be returned by October 26th, 1966, may
be obtained from The Secretary, Institute of Psychiatry.
The Maudsley Hospital, Denmark Hill. London, S.E.5.
(Ref. DP/C.) [1624

SITUATIONS WANTED
CHIEF petty officer, R.N. (Radio Branch). due for

release Dec. 5th, 10 yrs. electronics (trade certi-
ficate). 7 " 0 " levels, 29. single. personable, good
appearance, clean licence: desires opportunity in saes/
commission engineering; resident W.R.. Yorks.. but
welcome travel anywhere U.K./abroad.-C.P.O. Dufton.
H.M.S. Inskip, Hr. Preston, Lanes f79

RADIO TECHNICIAN with a sound
knowledge of at least three of the following
types of equipment is required immediately
for Meterological Office Ocean Weather
Ships; Single Side -Band Transmitter,
Radar (Navigational), Radar Height Find-
ing, Echo Sounders, and Radio Receivers,
Automatic D.F., V.H.F. and M.F. Low
Voltage Servo Recorders. Digital Tele-
metering Equipment.
Salary scale £678-£1,104 per annum
according to age, plus £120 per annum
overtime allowance. Free food and
accommodation provided on board ship.
Applicants must be natural born British
subjects. Full details from Shore Captain,
Ocean Weather Ship Base, Great Harbour,
Greenock. Telephone Greenock 24291.
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English Electric Leo Marconi

Computer
servicing

English Electric Leo Marconi is
Britain's foremost computer company.
Ever increasing sales mean that we
need more engineers to maintain com-
puters on our customers' premises.

Experience in the development,
testing or servicing of transistorised
electronic equipment and the ability to
understand the logic of advanced
computers are the qualifications we
are looking for.

Training, salaries and fringe
benefits are all that you would expect
from a leader in the computer field
and prospects are limited only by
ability,

Jobs exist in most parts of the
country, but the greatest number of
vacancies is in the London Area, the
Midlands and South West Lancashire.

To obtain more information write to:-
The Personnel Officer,
Dept. WW.M.16,
English Electric -Leo -Marconi Computers Ltd.,
24, Minerva Road,
London, N.W.10.

Engineer:
Like to switch
to computers?

We are looking for young men to train as IBM Data
Processing Customer Engineers: men with ambition,
personality and confidence, who will enjoy working
largely on their own initiative (a quality rewarded par-
ticularly well at IBM). Here are the facts:-

As a DPCE you will work with your own
customers on some of the world's most

advanced punched card and computer systems.

You will get a really thorough training on
data processing equipment during your

initial three months, followed byadvanced computer
training later in the U.K., France, Germany or U.S.A.

___SPoi Starting salaries in the London area are
in the region of £1100 a year (more if

you have special aptitude or experience). Promotion
and increases are on merit. As a DPCE you could be
earning between £1300 and £1750 in three years.

There are valuable benefits including a
non-contributory pension scheme, free

life assurance and sickness benefit.

To qualify you should be between 21
and 29 with radar or telecommunica-

tions experience or ONC/HNC Electrical or Elec-
tronic. However, if you are between 18 and 22 and
have a basic knowledge of electro-mechanics, we
would still like to hear from you -there are oppor-
tunities to train as junior Customer Engineers.

Please write, giving details of age, experience and
background to Miss S. A. Jones, IBM United King-
dom Limited, 101, Wigmore Street, London W.1.,
quoting reference DP/WW/524.

IBM
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TEST EQUIPMENT
MAINTENANCE
HIGH FREQUENCY
LABORATORY
Continual expansion has created a vacancy for an
Assistant in the Equipment Laboratories. The duties
will include the servicing of a variety of electronic
equipment used in the factory and field for cable testing.

Applicants will preferably be ex service radar fitters
or have similar experience and must be prepared to
work on their own initiative.

The position offers the usual staff benefits including a
generous Life Assurance Scheme and salary will be
commensurate to age and experience.

Please apply in the first instance, stating age
and experience, to:

The Personnel Officer
Telephone Cables Limited
Chequers Lane,
Dagenham,
ESSEX.

OFFICIAL APPOINTMENTS
NEWPORT and Monmouthshire College of Tech-

nologv.
ALLT-YR-YN Avenue. Newport. Mon.
APPLICATIONS are invited for the following new
posts: Lecturer and Assistant Lecturer in Electrical
and Electronic Engineering. Candidates should be
graduates with industrial or research experience and
will be required to teach to post H.N.D. level. Prefer-
ence will be given to candidates for one of these posts
offering the subjects of Electronic Circuitry and Com-
PUter Technology. Salary Scales: Lecturer £1,875 to
£2,140; Assistant Lecturer (Grade B), £955 to £1,625
with allowance for qualifications and experience.
APPLICATION forms and further details from the
Principal, to be returned within 10 days.
E. H. LOUDON,
T. M. MORGAN.
CLERKS to the Governors. [1616
j-i0UNTY Medical Physics Department, St. George'sHospital, Lincoln.
APPLICATIONS are invited for the post of Senior
Technician (Electronics or Bio-Engineering).
CANDIDATES must have previous experience in this
field, but not necessarily in hospital. An appropriate
qualification is required.
SALARY Scale: £868-£1,106.
FURTHER particulars may be obtained from the
Physicist -in -Charge.
APPLICATIONS, stating age, qualifications, and details
of previous experience, together with the names of two
referees, should be sent to the Hospital Secretary, St.
George's Hospital, Lincoln. 11623

PUBLIC APPOINTMENTS
TELECOMMUNICATIONS Technical Officers, Board of

l'rade (Civil Aviation).
POSTS for men aged at least 23 for installation and
maintenance of navigational aids and communica-
tions equipment at Civil Aerodromes and other stations
in the United Kingdom.
QUALIFICATIONS: O.N.C. in Electrical Engineering, or
City and Guilds Intermediate Certificate in Telecom-
munications (old syllabus i.e. subject No. 50) plus
Radio II, or Intermediate Telecommunications Certifi-
cate (new syllabus i.e, subject No. 49) plus Certificates
in Mathematics B, Telecommunications Principles B,
and Radio and Line Transmission B, or equivalent
standard of technical education, and at least 5 years'
appropriate experience.
SALARY: (National): from £955 (at 23) to £1,147 (at
28 or over): Scale maximum £1,295 (somewhat higher
in London). Prospects of promotion. Non-contributory
Pension.
WRITE (preferably by postcard) to Civil Service Com-
mission. Savile Row, London. W.1, for application
form, quoting S/207:66. Closing date November 1st,
1966. r1621

BOOKS, INSTRUCTIONS, ETC.
MANUALS, circuits of all British ex-W.D. 1939-45

wireless equipment and instruments from original
R.E.M.E. instructions; s.a.e. for list, over 70 types.-
W. H. Bailey, 167a, Moffat Road, Thornton Heath, Sur-
rey. [143

ARTICLES FOR SALE
GOOD secondhand Ferrographs often available.-Reg.

2745 (Lon.). [110
WIRELESS WORLD for 1959, 1960 1963, 1964, mint

condition; offers to-Box WW 82, Wireless World.
WIRELESS WORLD, 147 back numbers (1950 to

1965) for sale, also other magazines; details from
-77, Merrion 'Ave., Stanmore, Middx. [83

THE 75 -watts tube 1625 and the metal tube 6AG7
in original cartons. 3/- each, lots of 100 or

more.-Reis Radio, Polherasplatsen 2. Goteborg,
Sweden. 11617

GRAMPIAN DP4/L mic., £7; DP6/L with neck cord,
£7/10; G7/LH mic., matching unit. £3: 10 Ydi.

twin screened mic. cable. 17/6; Realo RBL/T ribbon,
£6; as new.-Alan. 51, Stubbington Avenue. North
End. Portsmouth. Hants. [76

MARCONI transmitter type 6048 CW/MCW/RT,
complete with 1,230V rotary transformer power

unit 388A and control unit 886. less connecting cables,
£30; AR88D. good condition, £28.-Atlanta Radio.
Ltd. 129, Bournemouth Rd., Parkstone, Poole. Tel.
1280. [77

MICROPHONE SERVICES.-Microphones by S.T.C.,
£3/13/6 to £50; Reslo, £6/17/6 to £18; Lustre -

phone, from £4/4; Grampian, from £815; others: mics
and column loud speakers, stage and reinforcement,
mic. stands, adaptors, couplers. studio booms, special
stands to order, cables, free plugs, leads, fittings, state
type. -51. Stubbington Ave., Portsmouth 62569. [82

COMPUTER ENGINEERS
Due to continued expansion NCR require
additional ELECTRONIC and ELECTRO-
MECHANICAL ENGINEERS for Computer
Maintenance. Posts are available for men
wishing to become Site Engineers.
Training Courses are arranged for suitably
qualified men. H.N.C. Electronics, City & Guilds
Final or equivalent standard required. Men from
Forces with radar experience welcome.

Knowledge of electronic or electro-mechanical
equipment necessary. Good Pension and
Bonus Plan in operation.
Please write for application form to The
Personnel Officer, The National Cash Register
Company Ltd, 206/216 Marylebone Road,
London NW1.

Plan your future with N C
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Professional and Technical Appointments

ELECTRICAL ENGINEERS
urgently required to fill vacancies in Ministries of
Aviation, Defence, Public Building and Works, and
Transport, the Diplomatic Wireless Service and
Government Communications Headquarters. Vacancies
in fields of (a) power, including building services, and
(b) light currents and electronics.
QUALIFICATIONS: Degree or Dip. Tech. with
1st or 2nd class honours in Electrical Engineering or
Physics, or have passed all examinations for A.M.I.E.E.
or A.M.I.E.R.E.
SALARY (Inner London): £1,143 (at 25) - £1,718.
Promotion prospects.
AGE: Normally at least 25 and under 35 on 31.12.66.
Some extensions for service in H.M. Forces or Overseas
Civil Service. (Reference: S/85)

POST OFFICE
EXECUTIVE ENGINEERS

At least 60 posts in London and Provinces for
electrical, electronic and mechanical engineers to
develop and design communications systems and postal
service equipment.
QUALIFICATIONS: Degree or Dip. Tech. in
Mechanical or Electrical Engineering, Physics, or
Applied Physics or, exceptionally, very high professional
attainment.
SALARY (Inner London): £877- £1,806.
Promotion prospects.
AGE: At least 21 and normally under 35 on 31.12.66.
Some extensions for service in H.M. Forces or Overseas
Civil Service. (Reference: S/322)

ENGINEERING DRAUGHTSMEN
Vacancies in Ministry of Public Building and Works,

Ministry of Defence, Post Office and other Departments
for Engineering Draughtsmen in the fields of MECHA-
NICAL, ELECTRICAL, and HEATING AND
VENTILATING ENGINEERING.
QUALIFICATIONS: O.N.C. (or equivalent) in
appropriate subject, three years' training and, in
addition, at least one year's drawing office experience.
SALARY (Inner London): £790 (at 20)- £1,220 (at 28
or over)- £1,338. Annual leave allowance 3 weeks and
3 days rising to 6 weeks.
AGE: At least 20. Promotion prospects. Where
appropriate, time off for further technical study may be
given. (Reference: S/68)

The above posts are pensionable and APPLICATION
FORMS are obtainable from the Secretary, Civil
Service Commission, Savile Row, London, W.1. Please
quote appropriate reference.

Engineer: we need
your kind of know-how
in Ireland.
If you have a basic knowledge of electronics, such as Radar/
Radio/control equipment fitters course, telecommunications
experience, BE or HNC (Electrical or Electronic) and are
thinking of returning to Ireland, there could be a very worth-
while career for you as a data processing customer engineer
with IBM.

The DP customer engineer has a challenging, stimulating
and rewarding job to do - not only servicing existing data
processing installations but also working in close collabora-
tion with his own customers to extend and develop their
equipment as the need arises. He is an 'ideas' man who
works largely on his own initiative and deals with all levels of
management. He is often the company's principal contact
with customers and is therefore relied upon by customer
staff, to advise on a great variety of data processing problems.
Success then, will largely depend on individual initiative and
drive - qualities which are recognised and rewarded well
at IBM.

Opportunities are excellent as it is the IBM policy always to
promote on merit and from within the company. Starting
salaries will be based on individual merit, qualifications and
experience and full training will be given.

This is a career with the acknowledged world leaders in data
processing techniques and applications. It offers tremendous
scope in the new and exciting computer industry, a high
degree of personal satisfactio-n and invaluable experience
with one of the fastest growing companies in the country.
If you are between 21 and 28, are looking for real opportunity
and have the basic knowledge required, please write, giving
details of age, experience, qualifications and background to:
The Personnel Officer, IBM Ireland Limited, 28, Fitzwilliam
Place, Dublin, 2, quoting ref. DP/WW/018.1nitial interviews
can be arranged in London and Dublin.

IBM
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TESTING.... can offer you a rewarding career
in the Test Department of

REDIFON LIMITED
Manufacturers of Radio -Telecommunications Equipment

SENIOR TEST ENGINEERS
required

EXCELLENT STARTING SALARIES

Recently revised Staff Status. 37,i -hour week.
Canteen. Sports and Social Club. Pension and
Life Assurance Scheme.

nedifon
Write or phone : The Personnel Manager
REDIFON Ltd., Broomhill Road
Wandsworth, London, S.W.18
VANdyke 7281
Interviews arranged to suit your convenience

MEDICAL RESEARCH COUNCIL

National Institute for Medical Research.
An excellent vacancy occurs in the Elec-
tronics Laboratory of the Engineering
Division for a young Technician to under-
take the construction and wiring of proto-
type instruments. Experience of electronic
circuit assembly and preferably some
knowledge of mechanical devices. Pro-
gressive salary and excellent working
conditions offered to the successful can-
didate:
Apply to P.O.-N.I.M.R. The Ridgeway,
Mill Hill, N.W.7.

ABETTER deal for cash customers. We do not pro -
vide interest free credit but offer very generous

discounts for cash. Call, write or 'phone-we will quote.
Every item of equipment despatched brand new in
sealed cartons. Agents for all leading makes, amplifiers,
tuners, motors, pick-ups, loudspeakers and tape recor-
ders.-Audio Services, Ltd., 82, East Barnet Rd., New
Barnet, Herts. Tel. Barnet 6605. [161

ARTICLES WANTED
WANTED.-Cash paid for valves, televisions. radios.

any quantity.-S. Willetts, 43. Spon Lane. West
Bromwich, Staffs. 1162

ea METER required. TF 329G or similar, any con -
of dition.-Allen, Yealm Bridge House. Yealmpton.
Devon. or Tel. after 6 p.m. Yealmpton 301. (1618

WANTED-Power supply unit with leads for a 1154
transmitter; will pay up to £5 if in working

order.-Apply The Advertiser, 75. Franks Ave.. New
Malden, Surrey. (41A

WANTED, all types of communications receivers
and test equipment.-Details to R. T. & I.

Electronics, Ltd.. Ashville Old Hall. Ashville Rd.. Lon-
don. E.11. Ley. 4986. 1140

   INN  II 
Kladi.ginGr6Ze-C

BRITAINS CAR RADIO SPECIALISTS

RADIO
DEVELOPMENT
ENGINEER
A vacancy has arisen for an addi-
tional Engineer in our Current
Engineering Department.
The variable duties will include
dealing with post design and pro-
duction problems, close liaison with
suppliers as well as actual develop-
ment activities.
An excellent salary and fringe
benefits will be offered to the
successful applicant who will hold
H.N.C. in Radio Engineering. Pre-
ference will be given to a person
with drawing ability and experience
cf vehicle radio receivers.
Applications should be made in
writing to:
Mr. W. A. Pluck
Personnel Manager
Radiomobile Limited
Goodwood Works
North Circular Road
London, N.W.2. GLA 0171       

U

U

NEWCASTLE GENERAL HOSPITAL
(1,040 Beds)

SENIOR ELECTRONICS TECHNICIAN

required in the Electronics Laboratory of the
Regional Neurological Centre. Candidates
will be expected to be of H.N.C. standard and
to have had some experience in design and
development work. Conditions of service
governed by Whitley Council agreements.
Present salary scale £868-£1,106 p.a.

Applications, with names and addresses of
two referees, to Hospital Secretary, Newcastle
General Hospital, Newcastle upon Tyne, 4,
within two weeks.

SERVICES OFFERED
ELECTRON1CON, Ltd.-From drawing board to pro -

auction with minimum delay; let us be your re-
search development, design and prototype department
Pilot production runs a speciality. -176, Lythalls Lane,
Coventry. Tel. Nuneaton 2353 or Coventry 86544.

[160

LEAVE ft to us.
FOR all electronic wiring, large or small, metal fabri-
cation. engraving, etc., competitive prices and excel-
lent delivery.
APPLY Contracts Manager, Shirehall Electronics, Ltd.,
Station Yard, Borough Green, Sevenoaks, Kent. Tel.
Borough Green 2612. [152

TOROIDAL Coil Winding, transformers, transductors,
inductors, etc., designed and wound to order; quick

delivery, 1 to 1,000.-Magtor, Ltd.. 68. Dale St., Man-
chester, 1. Cen. 3031. [159

JOIN Audio Supply Association, 7/6 p.a. (65 -page
photographically illustrated, non -advertising) hi -fl

catalogues, 4/6; your best guide for safe buying. -10,
Clifford St., London, W.1. [111
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TELECINE OPERATOR
International Advertising Agency requires young
man between the ages of 20 and 28 to operate and
maintain television film scanning equipment.
Candidates should have intermediate " C of G " or
equivalent, and previous experience on this type of
equipment.
Excellent salary, five-day week.
Applications in writing to:

The Appointments Office,
J. Walter Thompson Company, Limited,
40 Berkeley Square, London, W.I.

SMALL electronic units, sub -assemblies, prototypes,
etc., speedily constructed, short or long runs, en-

quiries invited.-Offshore Maintenance Co. Ltd., 15.Island Wall, Whitstable, Kent. 184

VALVES
VALVE cartons by return at keen prices; send 1/-

for all samples and list.-J. & A. Boxmakers. 75a.
Godwin St.. Bradford, 1. 1116

VALVES WANTED
WE buy valves for cash. large or small quantities,
old types or the latest; send details, quotations

by return.-Waltons Wireless Stores, 15, Church St.,
Wolverhampton. [134

SERVICE & REPAIRS
B.B.C.2, TV, RADIO, TAPE REC. SERVICE SPARES
y T.H.F./625, modify your set to B.B.C.2, 1955 to 1963
,..1 models covered, manufacturers' complete kits and
tuners, send for free list. Special offer: Pye.,Ekco u.h.f.
complete conversion kit incl. tuner. transistorised IF
Panel, accessories, circuits. etc.. normally 18gns.. our
Price £8/10. post 3/6. Fireball Tuners, new, tested.
exclusive offer of special manufacturers types suitable
for KB, Ultra, Ferguson, HMV, etc., 75/-, new turret
tuners, Brayhead 3001/3 58/6; Cyldon c/f 30/-; Bray -
head 10, 16, 35Mcis 19/6; KB 16, 38Mc/s 196; Ekco
16Mc/s 12/6; post 4/-, many others available. TV
Signal Boosters, transistorised, Pye/Labgear B1/B3 and
u.h.f. battery 75/-, u.h.f. mains 97/6, u.h.f. mast-
head 10, 16, 35MCs 19/6; KB 16. 38Mcs 19/6; Ekco
transf, mains droppers, etc.. for all popular makes
CRTS, 14, 17. 19in from £4/5 (callers only). Tape re-
corder belts, heads, motors. etc. Salvaged components,
large selection transformers, scan coils, turrets. etc.
Enquiries invited, c.o.d. despatch available. Manor
Supplies, 64, Golders Manor Dr., London, N.W.11;
callers 589B, High Rd., N. Finchlev. N.12 (near Gran-
-vale Rd.). Hil. 9118 (day), Spe. 4032 (evg). 1101

TAPE RECORDING ETC.
SAVE on cost of hi -fl. See Audio Supply notice (advert.

No. 111). [109
TAPE to disc transfer using latest feedback disc

cutters; EP's from 21/-; s.a.e. leaflet.-Deroy,
32, Hest Bank Lane. Lancaster. L162

TAPE/DISC/TAPE transfer editing; duplicating; if
quality and durability matter (especially with LPs

from your precious tapes), consult Britain's oldest
transfer service.-Fund raising records published for
schools, musical societies (tax free).-Sound News Pro-
ductions, 10, Clifford St., London. W.I. Reg. 2745.

1108

ipVHF TEST

ENGINEERS

CAMBRIDGE WORKS LIMITED
have vacancies in their expanding
Test Organisation for men with ex-
perience of VHF Transmitters and
Receivers.

Men with Service training in VHF
equipment would be suitable.
Progressive rates of pay and promotion
and good facilities for training are
offered.

Apply : Personnel Manager,
Cambridge Works Limited,
Haig Road, Cambridge.

****************************************************
A BREAKTHROUGH IN OPPORTUNITIES

* EXPERIENCED DESIGN AND DEVELOPMENT ENGINEERS ***** *
REQUIRED BY COMPANIES IN THE HOME COUNTIES AREA

* We have registered at least 125 vacancies for engineers with the right experience. This group *
* of jobs offers excellent opportunities and starting salaries.* £2,000 -

*
* Salary Examples. Age 35 up*
* 25 to 35

22 to 25
£1,500-£2,300 ** £1,100-£1,600 *

* Design Experience required in following fields:- *
* Communications, Radar, Computers (digital and analogue), Logic, Automation, Instrumenta- *
* Lion,

THIS IS A FIRST CLASS OPPORTUNITY TO WORK ON EXCITING PROJECT
*
**

* Minimum Qualifications, H.N.C., C. & G. Full Tech. with at least 2 years in British Industry. *
** We have also vacancies for Testers, Writers, Draughtsmen, Salesmen and Production Engineers.
*.Contact us any time day or night quoting reference WW/105E.

**

** ro
**

* *** ** *****************************************************

ELECTRONICS APPOINTMENTS LTD.,
Norman House, 105-109, Strand, London, W.C.2
Tel.: TEMple Bar 5557-8

AEROPLANE AND ARMAMENT EXPERIMENTAL ESTABLISHMENT,
BOSCOMBE DOWN, NR. SALISBURY, WILTS.

ELECTRONIC TECHNICIANS
TECHNICIANS, aged at least 24, required to be responsible for the organisation and super-
vision of maintenance work on radio/radar equipment, including ground and aircraft installations.
To assist in planning of future installations.
QUALIFICATIONS AND EXPERIENCE. O.N.C., C. & G. Final Certificate or equivalent
or H.M. Forces experience such as R.A.F. Flt. Sgt. -Chief Technician, R.N. 3rd Class Artificer
or Army Foreman of Signals. A good knowledge of electronics and supervisory experience of
ground and airborne radio/radar equipment maintenance is required.
SALARY. A starting salary of up to £1,009 according to age with annual increments to £1,129.
Good prospects of promotion and pension or gratuity if you leave after five years' service.
TECHNICAL COURSES. These are sponsored for suitable candidates on day release.
APPLICATION FORMS. From the Manager, (PE 5031), Ministry of Labour, Professional and
Executive Register, Atlantic House, Farringdon Street, London, E.C.4.

COMMUNICATORS
Required by the GOVERNMENT OF ZAMBIA, Department of Civil
Aviation, on contract for one tour of 36 months in the first instance. Salary
according to experience in scale of £945 to £1,580 a year plus a supplementary
payment of £200 a year. Gratuity at the rate of 25% of aggregate salary.
Children's educational allowances. Free passages. Quarters available at
moderate rental.

Candidates, aged 21 to 50 years, must have a 1st Class P.M.G. Certificate, or
Air Force, Naval or Marine Communicators' Trade Certificate of Competency,
or Ministry of Aviation or I.C.A.O. Communicators' Certificate of Competency.
They must possess plain language and code morse speeds of 25 w.p.m. and
20 w.p.m. respectively and be able to operate teleprinter equipment to 40 w.p.m.
Proficiency in radio telephony operation to international standards is required.

Apply to CROWN AGENTS, M. Dept., 4 Millbank, London, S.W.1, for
application form and further particulars, stating name, age, brief details of
qualifications and experience, and quoting reference M2T/62812/WF.
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Redifo A MEMBER COMPANY OFfl THE REDIFFUSION GROUP

require

SENIOR
ELECTRONIC INSPECTORS

WITH EXPERIENCE
OF HIGH-GRADE TELECOMMUNICATIONS EQUIPMENT

SECURITY
Continuing employment in an expand-
ing company.

STATUS
Weekly paid Staff Pension and Life
Assurance Schemes.

SALARY
Recently revised. Excellent earning
potential -overtime available.

Call, phone or write
The Personnel Manager,
REDIFON LTD.,
Broomhill Road,
Wandsworth, S.W.I8.
VANdyke 7281.

AUNIQUE Tape Buy! Top brand, 7in, 2,400ft, 25/-;
534in, 1.200ft, 15/-, p. & p. 2/- 2 at 2 /9, 3-6 at

3/6; bargains in all sizes; s.a.e. for list. -E. C. Kings-
ley Co., Ltd., 93. Tottenham Court Rd., London.
W.1. Ruston 6500. [113

NEW GRAM AND SOUND
EQUIPMENT

GLASGOW. -Recorders bought, sold, exchanged:
cameras. etc., exchanged for recorders or vice -

versa. -Victor Morris. 343. Argyle St., Glasgow. C.2.
1120

PERSONAL
HOUSE names in gold leaf on wood, 4in Xl6in. post

free 57/6 irons Wood Lodge Studio, Hilltown, N.J.
(155

ONDON CENT -RA
RADIO STORES

10 -WAY PRESS -BUTTON INTER-COM TELEPHONES in
Bakelite case with junction box handset. Thormighly overhauled.
Guaranteed. £61.0/.- per Unit.
20 -WAY PRESS -BUTTON INTER-COM TELEPHONES in
Bakelite case with junction box. Thoroughly overhauled.
Guaranteed. 87/15/- per Unit.
WIRELESS SET No. 38 A.P.V. Freq. range 7.3 to 9.0 Me/s.
Working range y to 2 miles. Size 100 x 4 x Olin. Weight 6111o.
Includes power supply 81b. -and spare valves and vibrator,
also tank aerial with base. £6 per pair or £3 single. P.P. 25/,
ELECTRICTTY SLOT METERS (1/- In slot) for A.C. mains.
Fixed Guilt to your requirements. Suitable for hotels, etc.
200'250 v. 10 A. 80/, 15 A. 90/, 20 A. 100/-. P.P. 7/6. Other
amperages available. Reconditioned as new, 2 years' guarantee.
QUARTERLY ELECTRIC CHECK METERS. Reconditioned as
new, 200/250 v. 10 A. 42/6: 15 A. 62/6; 20 A. 57/6. Other
amperages available. 2 years guarantee.
TWIN GONG TELEPHONE, extensions bells, 21/-.
TELEPHONE TYPE HAND GENERATORS, 50 v. bell ringing, 9/6

BRASS JACK STRIPS. 20 Jack Sockets in each strip. Size
approx. 11 x 31111. 17/6. P. P. 4/,
P.M. MOVING COIL SPEAKERS. Sin. 9/6. 8in. 3 ohm 10/8.
Elliptical 7 x 41n. 3 ohni10/6. 1'. P. 3/6.
MOVING COIL HEADPHONES chamois leather earpiece, 25/-.
P. P. 3/6.
8 -BANK UNISELECTOR SWITCHES. 25 contacts, alternate
wiping 62/15/.. 8 bank half wipe 82/15/-. 6 bank half wipe,
25 contacts 47/6. P.P. 3/6.
DESK PHONES. Black Bakelite cases complete with hand set
and Internal bell. 42/6. P. P. 6/-.
HIGH-SPEED ELECTRO-MAGNETIC COUNTERS. Ex -Govt.
0-999, 25/50 v. D.C. Size 4 x 1 x lin. Single coil, 23.000 a. Single
coil 5oon. 8/6. P.P. 3/6.
EX GOVT. BALANCED ARMATURE THROAT MIKES complete
with plug, new. 7/6. P.P. 3/6.

23 LISLE ST. (GER 2969) LONDON W.C.2

Closed Thursday 1 p.m. Open all day Saturday

Northern Polytechnic, Holloway, London, N.7
The Governing Body invites immediate

applications for appointment to the Depart-
ment of Electronic and Communications
Engineering as ASSISTANT LECTURER
(Grade " B "). The lecturer will be concerned
primarily with courses for Electronic Tech-
nicians covering the City & Guilds of London
Institute Examinations. He will be required
to develop a wide range of original electronic
experiments and industrial and/or teaching
experience is essential. Salary scale -£1,025-
£1,695 with additions for qualifications; point
of entry dependent on qualifications, training
and experience.

Apply for form of application and further
particulars.

R. H. CURRELL, F.C.A. Clerk.

VALVE ENGINEERS
The Valve Division of E.M.I. Electronics

Ltd. invite applications for the following
vacancies in their Klystron Department: -

A Senior Engineer is required to pump,
process and test high power microwave
valves and to supervise the work of other
Test Engineers engaged on similar work
and operating low level test benches.

Two Engineers are also required to assist
with this work.

For the senior position the candidate should
have H.N.C. and some experience with a valve
manufacturing company is essential. For the
more junior positions, experience in one of the
technical branches of the Services would
provide a suitable background. Some interest
in vacuum systems, microwave work or
modulation techniques is essential.

Please apply giving brief details of experience
to: -

W. A. Garmston,
Group Personnel Department,
E.M.I. Ltd.,
Blyth Road,
Hayes, Middlesex.

HI-FI MAIL ORDER
SPECIALISTS

GOODS DESPATCHED BY RETURN
CARRIAGE & INSURANCE FREE! (UK)

A selection from our extensive stock
SPEAKERS U.S.
Wharfedale Super 8, RS/DD £7 2 0 116.80
Wharfedale Super 10, RS/DD £11 16 8 128.00
Goodman AxiMte 8 £6 3 6 $14.70
Goodman., Maxim Mini System £17 15 7 142.15
Goodman, Magnum K System £36 15 0 8101.85
Quad Electrostatic Speaker 157 0 0 1158.75
Tannoy ilia. Monitor DC Speaker £30 15 0 186.10
Kelly Ribbon H.F., Mk.] i £11 10 0 $31.50
Lowther P5I6 Drive Unit £18 18 0 852.50
MOTORS
Thorens TD150 AB, inotorlarm/pLimth.. £35 17 4 882.60
Garrard 401 Transcription Unit £29 17 5 171.30
Thomas TD124 Transcription That £40 18 0 194.95
Connoisseur Classic, 2 -speed unit £14 14 1 835.00
Garrard SP25, motor and p/up arm .. £13 15 0 832.50
AMPLIFIERS
Leak Stereo 30 Transletor Amplifier 249 10 0 1138.50
Leak Stereo 20/Varislope 2 Pre -amp. 157 10 0 1161.65
Quad 22 and 2 Quad II Power amps. £75 0 0 1209.25
Armstrong 222 Stereo Integrated Amp. 228 15 0 180.50
Rogers Cadet RI, stereo amp. and control £31 0 0 088.55
Goodman Maxamp Stereo Amplifier £49 10 0 1138.50
Radford SC22 STA15 Stereo Units £84 0 0 $235.20
TUNERS ,st,,,,,, ii,,,,,irre extra)
Armstrong 223 AM FM Tuner £31 0 0 174.20
Quad AM II or FM Tuner, each £28 19 0 166.70
Leak Troughline III FM Tuner £32 3 11 174-90
PICK-UPS AND CARTRIDGES
Deceit Deram Transcription Cartridge . £4 14 6 111-45
Ortoton Sl5TE Cartridge with trans. £32 7 1 577.00
S.M.E. 3012/Series II Arm £28 18 10 068.30

WORLD WIDE EXPORTERS
OVERSEAS ORDERS SENT FREE OF PURCHASE TAX
AND SHIPPED PROMPTLY AT MINIMUM COST

Fully illustrated catalogue 46. U.K. (Export 7,'- or $1.00.)
Refundable against first purchase value C7 or $20.00.

C. C. GOODWIN (SALES) LTD.
(Dept. W79) 7 The Broadway,
Wood Green, London, N.22

Telephone: Bowes Park 0077/8
1 nimble from Wood Green Underground.

Open 9-6 Monday to Saturday (Thursday 9-1 p.m.)

TEST EQUIPMENT - SURPLUS
AND SECONDHAND

SIGNAL generators, oscilloscopes, output meters, wave
voltmeters, frequency meters. multi -range meters,

etc., etc., in stock. -R. T. & I. Electronics, Ltd.. Ash-
ville Old Tall. Ashville Rd.. London. E.11. Ley. 4986.

550M, 800-2,000M and FM 88-100MCS, excellent
IXHAPMAN SSFM tuner, self powered, 16-50M,

performance and apperance; 235. -Tate, Greenflags,
Limpsfleld Common, lair. Oxted, Surrey. Limpsfield
Chart 2181 evenings. [81

RECEIVERS AND AMPLIFIERS -
SURPLUS AND SECONDHAND

HRO Rx5s. etc., AR88, CR100. BRT400, G209, 5640.
etc., etc., in stock. -R. T. & I. Electronics. Ltd..

Ashville Old Hall. Ashville Rd.. London, E.11. Ley.
4986. 1142

MISCELLANEOUS
METALWORK, all types cabinets, chassis, racks,

etc., to your own specification, capacity available
for small milling and capstan work up to lin bar.
PHILPOTT'S METALWORKS, Ltd., Chapman St..
Loughborough. 1151

PACKAGING
EXPANDED Polystyrene mouldings for packaging,

500-10,000 capacity available.-Styester Plastics,
Ltd., Third Ave., E.12. Ilford 2699. [1579

SPECIAL OFFER

I watt S.T.C. 300 Mc/s. N P.N. Silicon Planar
100% Transistors. Limited stocks, LI for six, with
data

3/.. each. 0C44, 0C45, 0070, 0071, 0081,
OC8ID, 0C200, GET16, GET20.

ZENER DIODES

3'9v to 26v all votrs BETWEEN iw 3/6d, l'5w 5/-
7w 6/- each.
4/- each. AFI 14, AFI 15, AFII6, AFI 17, 0C170,
0C171.

Send 6d. for full lists: --Inc. S.C.R Zeners, etc.

CURSONS,
78 BROAD STREET,

CANTERBURY, KENT

WW -161 FOR FURTHER DETAILS.
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GEE's TAPE!
5in.
7in.
5in.
Nin.
7in.
4in.
5in.
5,1in.
7in.

4in.
5in.
511n.

7in.

Attractively honed
::nuranteed Brand Nri..
Std. 6001t..... 8 6
Std. 1-00ft.....12 6
L.P. 9001t.....10 -

L.P. 1.200ft. ....12 6
L.P. 1.800ft.....15
D.P. 600ft..... 9
D.P. 1.200ft 15
D.P. 1.800ft 22 6
D.P.
T.P. 6001t 15/ -
T P. 9001t 1716
T.P. 1,800ft 351-
T.P.
T.P. 3,600ft 58/6
P. & P. 2/6 per order.

1: ;upplied to Govt. Depts.. industry, schools.
SPECIAL DISCOUNTS FOR QUANTITY BUYERS!
SPARE SPOOLS Ma. 1/-; nin. 116; 4in. 1/8; bin.
2/-; 5tin. 2/-; 7in. 2/6; 84in. 4/6; 10in. 111-.
Send S.A.E. for comprehensive Tape List.

TRANSISTORISED it

"IWRE"%TERCOM
An aniaingly new  space
age' Intercom system
needing no connecting
wires between units.
Simply plug into A.O.
power point and talk.
eommuniteation being
carried through At'.
Power 1111.5. foilsel,11
no moved from 01e.

location to another without tronble. Incorporates on/olli
volume control, push to talk, look switeh and pilot. light.
Oomplet, with operating instructions. Ideal for office. lin,
etc. 12 GNS. Pair. Post free.

LAFAYETTE AIRCRAFT RECEIVER
LATEST IMPROVED MODEL HA -56A

Covers 108-136 Mc/s.
Listen to Aircraft Cone
municatirms with this
dc luxe receiver. Two
ILF. stages with tiCW4
Nuvistor for high sensi-
tivity. 11 valve per-
formality. Transistorised
power supply. Built-in
41n. speaker. adjustable

Rql elch, front panel phone jack. Easy read illuminated slide
rule dial. Brand new and guaranteed. Sloe 11 ls. in. x a; In.

Complete with FM antenna.
119.7'6. Carr. lo;6.

GARRARD
RECORD PLAYER

BARGAINS
)hand new with maker's
Guarantee. Send S.A.E. for
full list of other Garrard
units.

AUTO CHANGERS
VODEI, 91GNSAT60 2

MODEL eh GNS.301111

SPECIAL THIS
MONTH

MODEL 1000
Mono or IT GNS.Stereo
SINGLE PLAYERS

0".9 I GNS.
-1'23

Th

2

SILP12."L 87/6'E
Carr. 5'. each. All
complete with to
crystal cartridge.

EVERSHED & VIGNOLES MEGGER
2,500 v. Ihandolt 6,11 generator). Aloodolcly itrind mw.
iootolltr with Ica varying case.

£75 Cart. 20o.

EVERSHED & VIGNOLES BRIDGE MEGGER
500 v.. with leather ease. Porter( working order.

£40

ERSKINE TYPE 12A DOUBLE BEAM OSCILLOSCOPES.
Perfect working Older. 1101230 c. ..C. 11.1... 2 s.-
750 kels. Calibrators at 100 kris. and I Mobs. Separate`yl
and Y2 amplifiers up to 5.5 Me/s. Available complete with
probe, leads, CO% cc, circuit diagram. ote. As new

21 GNS.

GEE BROS. RADIO
15 LITTLE NEWPORT STREET,

LONDON, W.C.2 GER. 6794;1453
Open 0-6 Mon -Fri.. 1 p.m. Sat. Adjoining Leicester Square Tube

WW --162 FOR FURTHER DETAILS.

NEW EDITION

RADIO VALVE
DATA

CHARACTERISTICS OF 7,000 VALVES
TRANSISTORS  SEMICONDUCTORS
DIODES AND RECTIFIERS

CATHODE RAY TUBES
Compiled " WW " 8th edition. 9/6

Postage I/ -

PRINCIPLES OF LINEAR CIRCUITS, by
E. A. Faulkner. 251-. Postage 116.

PHASOR DIAGRAMS, by M. G. Scroggie.
27/6. Postage I!,

INTRODUCTION TO RADAR, by D. Taylor,
IS!.. Postage 11-.

TRANSISTOR SUBSTITUTION HAND-
BOOK. 12/6. Postage 1:-.

PRINCIPLES AND APPLICATIONS OF
BOOLEAN ALGEBRA FOR ELEC-
TRONIC ENGINEERS, by S. A. Adelfio
and C. E. Nolan. 45'-. Postage 1/6.

HANDBOOK OF ELECTRONIC CIRCUITS
by R. Feinberg. 56., Postage 1/6.

100 IDEAS FOR DESIGN '66, from Electronic
Design. 15/, Postage I -.

Inter: G.E.C. TRANSISTOR MANUAL.
18/, Postage 1/9.

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

of British and American Technical Books

19-21 PRAED STREET
LONDON, W.2

'Phone- PADthngton 4185

Closed Sot. I p.m.

a)

O

0

K. Newton, m.c., B.Sc.,
A.C.G.I., A.M.Inst.C.E.,
M.I.Mech.E., and

W. Steeds, O.B.E., B.Sc.,
A.C.G.I., M.I.Mech.E.

A standard and authoritative
textbook for students,
draughtsmen and owner -
drivers, providing an accurate
but not unduly technical
explanation of automobile en-
gineering theory in a logical
sequence. Both petrol and

diesel engines are discussed in
great detail, and the gas tur-
bine as applied to vehicles is
considered. It also includes
sections on modern petrols,
fuel and lubricating oils.

683 pp. 622 illustrations

63s net. 66s by post

From leading booksellers

Published by

ILIFFE BOOKS LTD., DORSET HOUSE,

STAMFORD STREET, LONDON, S.E.1

EXCLUSIVE
PERMANENT

TRANSPORTABLE
60 -FOOT

British
* Unique
* Scientific
ha rinq the

"Are..'IL..
.f.r.

01
"49110.

1...

OFFER
OR
STEEL

AERIAL TOWERS
As supplied to

and other Governments
design.

Construction.
following remarkable features.

* Entirely self supporting, re-
quiring no guys, stays, foun-
dations. pickets or spikes, or
any attachment to the
ground.

* Fitted with step ladder to theid top and balcony with railings
all round , You can walk
right round the top with both
hands free.)

4 fills"-
* 12 feet square at base taper-

ing to 6 feet square at top.

NG
til

they are quite safe when sub-
ject to gale force winds and

50will accept square feet
superficial area on top t

Li
-

force of 60 m.p.h. They re -
quire ground area of 20 feet

sW"i;rseit.111/Ort
gv4.I * up to 2 tons of

equipment on top the whole.

tower can be completely
lowered to the ground

Pill
-...._.-

rc-14,7.,41.11....,,, --..-_,...,,s4

by 2 men in 20
minutes and raised

.;;;...---__ in the same time.1-fc. -,.iii.51 * Can be completely
,'1.-d '..-ar.- Wejeir," Ill d erected and di. -

11 , mantled by 3 men.
jk Breaks down for

transport by 2 ton
lorry into parts easily handled by 2 men; there are no
small loose parts. no nuts or bolts to get lost or damaged;
all screws and adjustments are fully protected from rust
and so designed to be tree from damage when trans-
ported or tell loose on the ground.

* Foolproof the Tower cannot be erected if not assembled
correctly. No skilled labour is required and no special
tools are necessary.

* Can be raised and lowered. erected and dismantled and re-
moved as many times as desired.

* Everything necessary for the complete Tower to be put
into use and raised and lowered is provided; lull drawings
and instructions.

These fine Towers were made in England by B.LC.C. and
cost the Government £2,200 each. They are BRAND NEW
and M maker's original packing. You can see one erected
at our premises.

Cost £2,200
Price Brand New

£345

40 -page list of over 1.000 different items in stock
available- keep one by you.

* Porde 500 w Ultrasonic Cleaner £85 0
* Avo Electronic Test Units £12 10
* Avo Electronic Test Meters £14 10
* 3M Video Recording Tape, Iirt. £5 10
* Muirhead Decade Oscillator D.105 £25 0
* Marconi S.S.B. Receivers HR -22 2,22 mein £140 0
* 9 foot BC -610 Whip Aerials £1 15
* R.C.A. 420 Ens. Yagi 5 el. Beams £2 10
* Model 15 Teletype Page Printer. £29 10
* Model 14 Teletype Tape Readers £25 0
* Model 14 Teletype Reperforator. £25 0
* R.C.A. 25 watt Projector Loudspeakers, range

1 mile. £14 10
* Metro -Vickers Vacuum Pumps 280 v, A.C. £22 10
* Precision Mains Filter Units 10
* E.M.I. Recording Bridges £12 10
* Aso Geiger Counters £7 10
* Philco W.S. No. 43 Transmitters 350W £75 0
* Metro -Vickers HS.500 Waveform Monitors £135 0
* E.M.I. 3794 Waveform Monitors on trolleys £45 0
* Motorola 6 v. Mobile Transmitters 3040 Mr's £12 10
* Pen-iYpe Personal Dosemeters 15
* Western Electric Relay Test Sets 1-181 £9 10
* Monitor Type 58 and Power Units £7 10
* Marconi TF 1053 Noise Meters £45 0
* AN UPM-17 Spectrum Analysers 10:16000

Mc s. P.U.R.
* AN. URM-33, 34. 35 Signal Generators 1000/

8000 M es. P.U.R.
* AN PDR-27 Radice Sets £17 10
* SG1A ARN and MD -83A. ARN V.O.R. Test

Sets P.U.R
Carriage extra at cost on all above

We have a large quantity of "bits and pieces"
we cannot list please send us your requirements -

we can probably help -- all enquiries answered.

P. HARRIS
ORGANFORD - DORSET

WESTBOURNE 65051

WW -163 FUR FURTHER DETAILS.
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Ra,dioopares Ltd.
FOR ELECTRONIC COMPONENTS -BY RETURN

WW -164 FOR FURTHER DETAILS.

BOARD OF TRADE (CIVIL AVIATION)
TELECOMMUNICATIONS

The Board of Trade has vacancies for Radio Technicians at
Airports, Air Traffic Control Centres, Radio Stations and other
specialised Engineering Establishments throughout the United
Kingdom.

The numbers and speed of air traffic today demands a complex,
co-ordinated and reliable telecommunications system for airports,
en.route navigation and air traffic control in order to ensure the
highest standards of safety. The Department's Radio Technicians
play a vital role in the installation, maintenance and technical
operation of this system. Their duties embrace a wide range of
equipment, including Primary Surveillance and Approach
Radars, Secondary Surveillance Radars, Radio Navigational
and Landing Aids,Radio and Line Communications,Electronic
Data Displays, osed Circuit T.V., Digital and Analog Com-
puters.

Applicants should be aged 19 or over, of British nationality
and possess a sound basic knowledge of Radio/Electronics with
practical experience in at least one of the main branches of
Telecommunications. The possession of formal qualifications
would be an advantage.

Training on equipments and new techniques is provided at the
Ministry's Civil Aviation Signals Training Establishment,
Bletchley, Bucks.

Radio Technicians are encouraged to study for Technical and
Professional Qualifications, and generous assistance, including
part time and, in special circumstances, full time release, is
provided.

There are good prospects of permanent pensionable posts and
promotion to a higher class with a salary ranging from £1,068
per annum to £2,227 per annum.

Starting salary varies according to age; from £747 per annum
at 19 to £962 per annum for entrants of 25 or over, and rises to
£1,104 per annum. Annual leave is 3 weeks and 3 days, plus 81
days for public holidays.

For further details apply to:-
Mr. J. J. Robinson, M.I.E.R.E., A.M.B.I.M.,
Board of Trade (Civil Aviation),
Room 754,
The Adelphi,
London, W.C.2.

CAPACITY AVAILABLE
SOLARTRON D/B oscilloscope. type CD711. £35:

50w P.A. lamp, E12.-Tel. Lab. 4499. 178
A IRTRONICS. Ltd.. for coil winding, assembly andA wiring of electronic equipment. transistorised sub-

unit, sheet metal work. -3a. Walerand Rd., London,
S.E.13. Tel. Lee Green 1706. 1107

VVGHT ELECTRONIC MANUFACTURERS SER-
VICES CO.. LTD., have capacity available for

sub -assemblies, wiring and transistorised electronic
equipment -Cont23.t Wemscol. 60, High St., Cowes.
I.o.W. Tel. 33ac 180

TECHNICAL TRAINING
CITY & Guilds (Electrical. etc.) on " Satisfaction or

Refund of Fee " terms. Thousands of passes. For
details of modern courses in all branches of electrical
engineering, electronics, radio. TN., automation, etc.,
send for 132 -page handbook-free.-B.I.E.T. (Dept.
152K). Aldermaston Court, Aldermaston. Berks. [146

M.G. Certificates. City & Guilds Examinations.P I.E.R.E., also many non -examination courses in
radio. TV and electronics; study at home with world
famous I.C.S.-Write for free prospectus, stating sub-
ject, to International Correspondence Schls Dept.
443), Intertext House. Parkgate Rd.. London S.W.1l.

1153

TRADE
ONLY

When visiting the 1966

RADIO COMMUNICATIONS EXHIBITION
(SEYMOUR HALL, OCT. 26 -29th)

COME AND SEE US ON
STAND 27

MOST ITEMS AS ADVERTISED ON PAGE 118 OF
THE OCTOBER ISSUE STILL AVAILABLE FROM

STOCK

P. F. RALFE
423 GREEN LANES, NARRINGAY,
LONDON, N.4. MOUNTVIEW 6939

Electronics and Instrumentation
Robert L. Ramey

Provides a sound groundwork for understanding the basis
of existing instruments and their applications; also of
instruments which are likely to be invented in the future.
A useful introduction for students of electronics, and a
single course for students in other branches of science and
engineering.
55s net by post 56s 4d 321 pp. 128 illustrations.

obtainable from leading booksellers

ILIFFE Books Ltd.
DORSET HOUSE, STAMFORD STREET, LONDON, S.E.I

TO ALL
Manufacturers, Wholesalers, Importers,
etc. of the Radio and Electronic Indus-
tries
We are spot cash purchasers for all types
of redundant and surplus stocks.
Phone or write Hillside 2713

Stonegrove 7624
Broadfields Disposals Ltd.,

8, Broadfields Avenue,
Edgware, Middy
or

Mayco Products Ltd.,
21 Lodge Lane,

N. Finchley, N.12

WW -165 FOR FURTHER DETAILS.

TUITION
KINGSTON -UPON -HULL Education Committee,

College of Technology, Principal E. Jones. M.Sc.,
F.R.I.C.
FULL-TIME courses for P.M.G. certificates and the
radar maintenance certificate, also in electrical and
electronic engineering.-Information from College of
Technology, Queen's Gardens, Kingston -upon -Hull.

[154
RADIO officers see the world. Sea -going and shore

appointments. Trainee vacancies during 1967.
Grants available. Day and boarding students. Stamp
for prospectus.-Wireless College, Colwyn Bay. [328

E.R.E., City & Guilds and R.T.E.B. exams., special-
'. ised I.C.S. home -study course will ensure success.
-For details of wide range of exam. and diploma
courses in radio. TV and electronics, also new practical
courses with kits write to I.C.S. (Dept. 522), Parkgate
Rd., London, S.W.11. [106

T.V. and Radio-A.M.I.E.R.E.. City & Guilds,
R.T.E.B.Cert., etc., on " Satisfaction or Refund of

Fee " terms. Thousands of passes. For details of
Exams and home training courses (including practical
apparatus) in all branches of radio. T.V. and elec-
tronics, write for 132 -page handbook-free.-B.I.E.T.
(Dept. 150K). Aldermaston Court, Aldermaston, Berks8.

[14

TECHNICAL TRADING Co.
* LONDON -10 Tottenham Court Rd. Tel . : MUS 2639
* PORTSMOUTH -350-352 Fratton Rd. Tel.: 22034
*80UTHAMPTON-72 East St. Tel.: 25851
* WORTHING -132 Montague St. Tel., 2585
* BRIGHTON-Devonian Court, Park Crescent Place
All Mail Order and 24 -hour Robophone service Brighton 680722
BULK v STEREO DECODERS I Arena 6 translator complete). 7 Ons.
Buy AM/FM STEREO RADIOGRAM CHASSIS (Normally 26 Gas.), 17 Gas.

. AM STEREO RADIOGRAM CHASSIS (Normally 18 Dna.), 11 Gus.

TRANSISTORISED TUNER CHASSIS

F .
TYPE FMT41 High quality, low noise, battery or mains
operation. Reproduction stands comparison with tuners
costing 3 times as much. Come and hear it at any of our. branches or send to Brighton without delay as ice anticipate a
very /tr.,/ demand. This beautifully compact 6 Transistor

machine (size gin. x gin. x 2 in.). consists of a low noise frequency changer stage
with smooth 2 gang tuning feeding. No less than three IF Stages terminating in a double
tuned discriminator and LF Stage giving ample output for all quality amplifiers
Operates with negligible drain for months of use from a P.P.3 or any 9 volt battery -
Note Audio Amplifiers of very interesting specification in the course of preparation:

POST 2/6

WW -166 FOR FURTHER DETAILS.
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MAGNETIC - TRL-90 - TAPE
Brilliant new range of fine quality Recording Tapes made for us by famous British Manufacturer

to full specification, complete with leaders, trailers and stop foils.
FULLY GUARANTEED -ABSOLUTELY UNBEATABLE VALUE

Triple Play (Polyester) Double Play (Polyester) Long Play (P.V.C.)
3in. 600ft. 12/9 3in. 300ft. 5/9 3in. 225ft. 4/3
4in. 900ft. 17/6 4in. 600ft. 10/9 4in. 450ft. 7/6
Sin. 1,800ft. 23/9 Sin. 1,200ft. 15/9 Sin. 900ft. 11/6
5fin. 2,400ft. 29/9 5fin. 1,800ft. 19/9 5fin. 1,200ft. 1319
7in. 3,600ft. 39/9 7in. 2,400ft. 23/9 7in. 1,8001t. 18/6
SPECIAL ECONOMY PACKS -STANDARD QUALITY P.V.C. (no Leaders, etc.)

Long Play Long Play Double Play
3in. 225ft. 4 for 9/9 Sfin. 1,200ft. 2 for 2I/- 5)/n. 1,800ft. 2 for 34/-
5in. 900ft. 2 for 15/9 7in. 1,800ft. 2 for 26/- 7'n. 7,400ft. 2 for 42/ -

Please add 1/6 per order postage and packing.

NASH HOUSE ELECTRONICS
NASH HOUSE, NEW STREET, WORCESTER Tel.: 26316
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Thanks to a bulk purchase
we can offer

BRAND NEW

P.V.C. POLYESTER & MYLAR

RECORDING TAPES
Manufactured by the world-famous reputable
British tape firm, our tapes are boxed in polythene
and have fitted leaders, etc. The quality is as
good as any other on the market, in no way are
the tapes faulty and are not to be confused with
imported, used or sub -standard tapes. 24 -hour
despatch service.
Should goods not meet with full approval, purchase
price and postage will be refunded.

S.P.

L.P.

D.P.

3in. 150ft. 2/-
Slin. 900ft. 7/6

53in. 220ft. 2/3
Slin. 1,200ft. 10/-

'3in. 400ft. 4/6
Slin 1,800ft. I6/-

5in. 600ft.
7in. 1,200ft.
Sin. 900ft.
7in. 1,800ft.
5in. 1,200ft.
7in. 2,400ft.

6/-
9/-
8/-

13/-
12/-
20/ -

Postage on all orders 1/6
We can also offer, BRAND NEW PRE -RECORDER
LANGUAGE COURSES in GERMAN, FRENCH,
SPANISH AND ITALIAN.
Each course consists of 26 step-by-step lessons
recorded at 31 i.p.s. suitable for and two- and
four -track machines and supplied complete with
handbook. Normal retail price 59/6.

Our price, 19/6, per course.

STARMAN TAPES
28 LINKSCROFT AVENUE, ASHFORD, MIDDX.

ASH 53020
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FOR YOUR
URGENT

QUARTZ CRYSTAL
UNITS

in styles B, C, D, 1, K, and B7G (Glass)
Holders

RING HYTHE 2735
50 kcs to ISO kcs

I mcs to 20 mcs

Crystal Electronics Ltd.
HYTHE, SOUTHAMPTON
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STODY radio. television and electronics with the
world's largest home study organtaation, I.E.R.E.,

City & Guilds, R.T.E.B., etc.; also practical courses
with equipment; all books supplied. Write for free
prospectus, stating subject. to I.C.S. (Dept. 442), In-
tertext House, Parkgate Rd., London, B.W.11. 1102

AM.I.Mech.E., A.M.I.E.R.E., City & Guilds, G.C.E.,
etc. Become a Technician or Technologist for high

Pay and security. Thousands of passes. For details
of Exams and Courses in all branches of Engineering,
Building, Electronics, etc.. write for 132 -page hand-
book-free.-B.I.E.T. (Dept. 151 K), Aldermaston Court.
Aldermaston, Berks. 1147

SLEEP learning and therapy; two revolutionary new
techniques in their respective fields of academic

learning and mental health which have been rendered
possible by the invention of the modern tape recorder:
learn difficult lessons, memorise new data at short
notice, master foreign languages, parts in plays or
improve your mental powers: send now for free details
of our sleep study recorder. time switch, pillow speaker.
cassettes, induction and language tapes, and general
information about these vital subjects.-Psycho'ogr
Tapes Ltd., Dept. ATR, 16, Kings College Rd.. London,
N.W.3. Primrose 3314. The foremost suppliers of
Sleep -Learning Equipment In Britain. 11622

LAWSON BRAND NEW TELEVISION
TUBES

Complete fitting instructions The continually increasing demand for tubes of the very
highest performance and reliability 2s now being met by
the new Lawson" Century 99" range of C.R.T.s.

are supplied with every tube.

Terms: C.W.O. Carriage and
insurance 8;6.

LAWSON
TUBES

18 CHURCHDOWN RD.
MALVERN, WORCS.

Tel. MAL 2100.

"Century 99" are absolutely brand new tithes
throughout, manufactured by Britain's largest C.R.T.
manufacturers. They are guaranteed to give absolutely
superb performance, needle sharp definition, screens of the
very latest type giving maximum Contrast and Light
output; together with high reliability and very long life.

"Century 99" are a complete range of tubes, in all
sizes for all British sets manufactured 1947-1964.

Our stocks are very large and we can supply the
EXACT tube you require by return.
WW -170 FOR FURTHER DETAILS.

12"--L4 : 10 :0
14"-L5 : 10 : 0

: 19 : 0
19"-L6 : 19 : 0
21 "-E7 : 15 : 0

g

ROTARY TRANSFORMERS. Input 12 v. D.C.
Output 275 v. 110 mA. Brand New. 27/8. Carr. 4/-.
500 MICRO AMP. METERS. Panel mounting
miniature type. !gin. dial. Brand New. 12/6.
VARIABLE TWIN GANG. Solid dielectric 190-210
pF. Min. type I x I x gin. 4/6.
LIFT. WHIP AERIALS. 6 sections, copperized
steel and painted. Dia. fkin.-fin. Complete with
moulded base 2/ > 3 9/6 each. Post 1/6.
TELESCOPIC AERIAL MASTS. Tubular Stee
copperized spray finish. Ring cam locking on each
section provides for full or any height required.
Suitable all fixings and base locations. 20ft. -4 sec-
tions. Only 55/, Carr. 5/-.
SIGNAL GENERATOR. Type 106. Coverage 5.5
Megs. to 55 Megs. Max. Sig. O/put 10 M/volts.
Brand New. Manufactured Salford Insts. £5. Carr. 10/-.
3 KVA. AUTO TRANSFORMERS. 110/250 v.
Mounted in steel case with external hand voltage
regulator. 7 raps. Brand New. £12. Carr. 10/-.
HEADPHONES. Balanced armature. DLR5. Brand
New. 9'6 pr Moving coil type, with ear muffs for
noise excluding. 1216 pr. Same fitted with moving coil
mike, 17/6 pr. Carbon hand mike, 7/6 each.
TANNOY LOUDSPEAKERS. Ideal for all outdoor
uses enclosed in waterproof wooden case, complete
with steel baffle designed to produce directional
reproduction at 5 watts. 7.552. 27/6 each. Carr. 2/6.
R.220 Mk.111 RECEIVERS-Superhet complete
with 30 ohm, built-in speaker 230-250 v. A.C. Mains
power pack. Easily converted to amateur bands.
Chassis only. Complete with valves. Less Xtal, 13/15/,
Carr. 5/-.
SMALL GEARED MOTORS. Working voltage 12-24
v. D.C. Overall size 4 x 2 x 2in. 15/- ea. Carr. 1/6. Minia-
ture blower motor 12-24 v. D.C. 12/6 each. Carr. 1/6.
TRANSMITTER. BC 625, part of T/R. SCR522.
Chassis only. Complete with valves, except 832's and
Relay. Range 100-156 Mc/s. 21/- ea. Carr. U.K. 4/-.
LINEAR ACTUATOR. 24 or 12 v. D.C. Will operate
100 lb. load in either direction. 3in. travel through
motor operated gearbox. 54/10/. each. Carr. 3/6.
38 SETS - 6-9 Mc/s. New condition. Complete
with valves. Untested. 21/- ea. Carr. 3/-. 37/6 pr.
Carr. 5/-.
SIEMENS MINIATURE RELAYS. Size 1IX 1X
in. Res. of coils 250 ohms. 2 pole 2 way contacts,

contact rating up to 2 amps. 6/- ea. P.P. 1/-.
SIEMENS HIGH SPEED RELAYS. H9613 type 50

50 ohms., 6!- ea.; Type I -196D 500+ 500 ohms..
6/- er..; Type I -196E 1,700+1,700 ohms, 7/6 each.
"TELE L" TYPE FIELD TELEPHONES. These
telephones tire fitted in strong steel case complete with
Hand Gen; for calling each station. Supplied in new
condition and tested. 70/- per pr. Carr. 6/6.
POST OFFICE TYPE RELAYS. 3,000 sets. 2 c/o;
2 m.; slugged coil 140 ohms.; 2 c/o; 2 m. coil 1,000
ohms; 2 c/o slugged coil 500 ohms. All at 6/. each.
D.P.CO. AERIAL CHANGE -OVER RELAY. 12 v.
D.C. coil, heavy silver contacts. American Surplus.
12/6 each. Carr. 1/-.
MORSE KEYS complete with leads, terminals and
cover. 616 each.
PRESSURE GAUGE. 2in, round brass case,
0-160 lh. 9,6 each.
MINIATURE PLUGS AND SOCKETS. 8 way.

Jones, 3,6 pair.
VIBRATORS. 6 v. 4 pin, 12 v. 4 pin; 12 v. 7 pin,
Syn. All 6'. each.
ELECTRO MAGNETIC COUNTERS. Register
up to 9999, coil res. 3000 ohms. 5/- ea.
ELECTRIC PUMPS. 24 v. D.C. Overall size 7 x 21
N 2gin. 7 G.P.H. Brand New. 37/6 ea. Carr. 2/-.
HYDRAULIC RAMS. Miniature. 200 P.S.I. WT. )lb.
;in. travel 3in. screwed extension. Gimbal fitting one
end. gin. long, cylinder 21 x 3gin. Brand new, 38/- ea.
incl. cart.
P.O. TYPE Desk Telephones, black only. Brand new,
boxed, 27:6. Carr. 2/6.
P.O. TYPE TELEPHONE HAND GENERATORS.
38 v. A.C. In black wood cabinets. New. 6/-. Carr.
2/,
MODULATION TRANSFORMERS. 150 watts.
suitable for pair 813s, driving 8133. Size: bin. x 5in.
x 3in. Brand new, boxed. Price 27/6. Carr. 2/6.

S.A.E. all enquiries

108 CHESTER ST.,BIRKENHEAD,CHESHIRE
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SOUND SYSTEMS
AUDIO EQUIPMENT

MANUFACTURES

STANSTED, ESSEX.
Phone: STANSTED 3132
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HAMMERITE
HAMMER

LS,
PATTERN BRUSH PAINT

FOR PANE METALWORK, ETC.
3/6 tin  just brush on  withstands I SO C, oil, water etc.
COLOURS: Blue, silver, black or bronze. 21 oz tins, 3/6. }.pint 7/5.
1 pint 15/, gallon Mfr.' 1 gallon 58/-.' Carr. up to 5/, 9d., up
to 10/-,1/0, over 10/-, 3/-. lent by road.
From component shops or direct from the manufacturer:
FINNIGAN SPECIALITY PAINTS (W) Mickley Square,

Stocksfield, Northumberland. Tel: Stocksfield 2280
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DINSDALE HIGH QUALITY AMPLIFIER
Complete sets of Metalwork, engraved Front Panels,
Printed Circuits and all 1st grade specified Components
for Mono and Stereo Units. Ancillary Equipment.
Comprehensive lists available.

Send 6d. in stamps for lists

MALVYN ENGINEERING WORKS
Engineers to the Radio and Electronic Industries

7 CURRIE STREET, HERTFORD, HERTS.
TELEPHONE: HERTFORD 2264

OFRECT PRINTED CIRCUITS
Any quantity Top quality

All design work undertaken, sub contract
division will assemble printed circuits and
also build any Electronic equipment. Very
handy service. Try it. Contact:

Ofrect Electronic Systems Ltd.,
Hale Lane, Failsworth, Manchester. 061 FAI 6380
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MANUFACTURERS OF ELECTRONIC EQUIPMENT

Can we assist you by manufacturing Control
Panels, Assemblies, Sub -Assemblies. Long
or short runs. Quality guaranteed.
Rock & Taylor Ltd., Hayes Lane Trading
Estate, Lye. Worcs. Tele:- Lye 280712822
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DINSDALE AMPLIFIERS
Printed Circuits and parts for Mono and Stereo units
" WM." F.M. TUNER. Printed Circuits and all parts
available, including R.F. Assembly.
MULLARD PI -MODE 10 W. AMPLIFIER. Official
Mullard Board now available, also Printed Circuit Pre-
amplifier for Guitar use with two channel input and
tremolo. S.A.E. for lists,

HART ELECTRONICS
321 Great Western Street, Manchester 14
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NYLON P.T.F.E.
ROD, BAR, SHEET, TUBE, STRIP. WIRE
No quantity too small. List on application.
BRASS  COPPER BRONZE
ALUMINIUM LIGHT ALLOYS

STAINLESS STEEL
H. ROLLET & Co. Ltd.

Howie Street, S.W.I I. BATtersea 7872
ALSO AT LIVERPOOL. BIRMINGHAM,

MANCHESTER, LEEDS, GLASGOW
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TELECOM MK. II
Pocket size

V.H.F.
118-136 Mc's

AIRCRAFT BAND
TRANSISTOR

RECEIVER

complete with
telescopic aerial,
loudspeaker and

battery.

£26.0.0
carr. paid in U.K.

BRITEC LIMITED
17 Charing Cross Road,

London, WC2 WHItehall 3070
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TANNOY /s/

For Sound Sense
WEST NORWOOD LONDON SE27

GIPSY HILL 1131
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?ONO/
Vtf 'feed

HOLE PUNCHES
Instant Type
+in. diameter ..
Screw -up Type
I 5/32in. diameter Toggle switch
lin.
fin. B7G
tin. I, B8A, B9A
-1-tin. .
ion.
in.
*in. Inc. Octa.l.
}in.
din.
+in. B9G
tin.

2,3, in.
Complete Set 19 3

No extra charge for postage and
U.K.

.. 6110 ea.

.. 8/6 ea.
, . 8/6 ea.

9/- ea.
.. 9/6 ea.
.. 10/2 ea.
.. 10/8 ea.
.. 11/8 ea.
.. 13/4 ea.
.. 16/2 ea.
.. 18/10 ea.
.. 21/6 ea.
.. 24/4 ea.

33/2 ea.
6

Packing in the

Tompkins & Longman
237 GIPSY ROAD,

WEST NORWOOD,
S.E.27

Tel.: Gipsy 5000
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Quartz Crystal Units

Q.C.0

For

ACCURACY

RELIABILITY

PRICE ECONOMY
you can
DEPEND
on
THE QUARTZ CRYSTAL CO. LTD.

Write for
illustrated
Brochure &
Price List

Q.C.C. Works, Wellington Crescent,
New Malden, Surrey (MALden 0334 & 2988)
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SILICON PLANARS
We can now offer high -gain planar epitaxials
at reduced prices. NPN, 18 v., 200 mW., 200Mc/s.
a.f. noise 2.8 dB. 2N2926 Orange (a 90-180 at
2 mA.), 3/6; Yellow (150-300), 3/9; Green (235-
470), 4/6.
Also Texas types: 2N3702 (PNP), 5/6; 2N3704
(NPN), 6/-; 2N3707 (NPN low noise a.f.), 6/-;
T1407 (NPN low noise v.h.f.),
COMPLEMENTARY MATCHED PAIRS for
transformerless output stages. 2N2926/3702, 9/-;
2N3702/3704, 11/6.
WIRELESS WORLD DESIGNS. For 1.5 v.
Receiver (October), 2N2926 Orange. For
Transistor Millivoltmeter (March) use 2N3702
and 2N3707. For pulse -counting discriminator
(July) use any 2N2926.
Cash with Order. U.K. Post Free over 5/-.

AM ATRO NI X LTD.
396 Selsdon Rd. Croydon.

E.M.I. WM5 MEASURING OSCILLOSCOPE
230 v. mains Console model. Volts and Time ± 24:
100 mV -500 v. A.C./D.C. and .02oS-.1S. Balanced
X and Y amp., D.C. 25 Mc/s. (Y). Time base
pulse 0/P. Signal delay .1-.6AS. Variable EHT and
extremely fast time base for transient studies.
Stabilized power supplies. Complete scope weighs
nearly 3 cwt. Price as New with service manual,
£85.
AVO 8, New 1965, £14.
FERRANTI STABILIZED POWER SUPPLY
230 v, mains, Outputs .7-2.4 Kv. Adjustable and
300 v. 120 mA; 10 valves, metered; instructions;
used, £4.
G.P.O. SOLDERING IRON HEATER
For 230 v. 15 A supply. Contains carbon electrodes,
415a. low voltage transformer, circuit breaker,
selector switch and timer. New condition, £7.
200A MAINS TRANSFORMER
9 v. ex equipment, 90/-.
MULLARD 510 amplifier. Built 1964, IOW-.
MULLARD 2 valve pre -amp. Built 1964, 70/-.
JASON FMT2 TUNER, recently completed,
but faulty, 50/-.
HEATHKIT SSU1 SPEAKER SYSTEM,
enclosure unpainted, 85/-.
All the above are surplus to requirements, due to
business reorganisation, and are guaranteed sound.
Offers welcomed for complete lot. All letters answered.
WORKSHOP 1, BRYN, FOURCROSSES,

PWLLHELI
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RESISTANCE WIRES
EUREKA - CONSTANTAN

Most Gauges Available

NICKEL -CHROME MANGAN
NICKEL -SILVER

COPPER WIRE
ENAMELLED, TINNED, LITZ,

COTTON AND SILK COVERED
SMALL ORDERS PROMPTLY DESPATCHED

B.A. SCREWS, NUTS, WASHERS
soldering tags, eyelets and rivets
EBONITE and BAKELITE PANELS.

TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES. ALL DIAMETERS
SEND STAMP FOR LIST. TRADE SUPPLIED

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4

Phone: 'Miss°Id 4688
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SPECIAL OFFER!
ARMSTRONG,
GARRARD, GOOD -
MANS Units on 33,',
Dep., Bal. over 12
months.
A.L. Stamford Ltd.
98 Weymouth Terr.,

London, E.2.
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R & R RADIO & TV SERVICE
Dept. W.W.,

MARKET STREET, BACUP, LANCS.
Telephone 461

SALVAGE VALVES
61,13 4/6 10P14 51- PL82 3/6 301'16 0/-
61.18 4/6 20P5 6/6 U801 7/6 PCC84 4/.EMI 1/6 30P4 7/. 10E1 1/6 PC1A3 5/-
ECC82 3/- 0E15 51- 201,2 5/6 1'Y81 3/6
E1'I80 3/. EB91 1/. 30FL1 5/- 1,301 6/-
301,5 5/. EF85 5/- PY32 61- 10P13 5/6
PL38 6/- EF37 6/. 6 U4GT 5/ 26D1 1/6
PCF80 4/- 30P3 6/- 61,1 1/6 30P12 6/.
P L81 5/- 30PL1 6/. EY86 4/. PY82 4/.
1'830 5/- PL36 6/. 20P4 6/6 PY800 5/.
x329 5/- PC1.82 5/-
Speakers. Ex. TV. 6 x 41n., 3/13: 8in. round 6/-; post 2/,
New Valves. 61(.80, 6K7 CB each. 6117, 6116, 61180 3/- each.
Scan Coils. etc. Quote set Model No. with all enquiries and
S.A.E. for prompt reply. All goods subject to satisfaction or
looney refunded.
51 W43;09 Tuber, GOOD EMISSION 21. CALLERS ONLY',
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DAMAGED METER?
Have it repaired by Glaser

Reduce overheads by having your damaged Electrical
Measuring Instruments repaired by L. Glaser & Co. Ltd.

We specialise in the repair

INSTRUMENT
of all types and makes of
Voltmeters. Ammeters. Micro -
ammeters, Multirange Test

REPAIRS
Meters, Electrical Thermo-
meters, Recording Instruments,
etc.

As contractors to various Government Departments,
we are the leading Electrical Instrument Repairers in
the Industry. For prompt estimate and speedy delivery
send defective instruments by registered post, or write
to Dept. W.W.:

L. GLASER & CO. LTD.
1-3 Berry Street, London, E.C.1

Tel.' Clerkenwell 5481-2
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The right
tool for tre-
panning
holes 1%121"
in diameter
In our range of 17
Models

SURPLUS HANDBOOKS
19 set Circuit & Notes
1155 set Circuit & Notes
H.R.O. Technical Instructions

418 P/P fld
412 P/P 6,1

3/8 P/P 6tl
38 set Technical Instructions 3/6 P/I1 6,1
46 set Working Instructions 3/6 p/p 64
88 set Technical Instructions 5/- PIP 64.
BC.221 Circuit & Notes 3/6 P/P 6d.
Wavemeter Class D. Tech. Ins. 31 P/P Rd
18 set Circuit & Notes 3/6 p/p
BC.1000 131 set) Circuit & Notes 3/8 p/p 64
CR.I00/1128 Circuit & Notes 816 P/P 64
R.107 Circuit & Notes 5/- p/p 64
A.R.88D Instruction Manual 15/- P/P 1/64
62 set Circuit & Notes 4/6 p/p 64
52 set Sender and Receiver Circuits 81 -

Circuit Diagrams 3/- cm/11 Pout tree.
R.1116/A, R.1224/A, 11.1355, Er. 24, 25 & 26, A.1134, T.1154
tall models) BC 342. BC 912, BC 348J, N, M. P, 'It' BC 624.22 SET
Resistor Colour Code Indicator, 1/6. p/p 6d.
Postage Hales apply Is U.K. only.
Mail order only to:
INSTRUCTIONAL HANDBOOK SUPPLIES. Dept. W.W..
TALBOT HOUSE, 28 TALBOT GARDENS. LEEDS. 8.
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50 up7ggED TRANSISTORS 10i -
POSTAGE & PACKING I -

IDEAL EXPERIMENTS, KIT BUILDER, HOBBYIST.

10
UNTESTED
UNCODED S.C.R.,s(THyRisToRs)20/.

POSTAGE & PACKING I -

VOLTAGE RANGE 50-400 PIV. I AMP (TO -5)
FREE SILICON CONTROLLED RECT. CIRCUIT
DIAGRAMS.

BI-PAK SEMICONDUCTORS
8, RADNOR HOUSE, 93/97 REGENT ST.,

LONDON, W.I.
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TRANSISTOR BARGAINS
3 - EACH. 0C49, OC45, 007 I , 0072, OC75, 0081,
0081 D.
4 - EACH. AFI 14, AFI 15, AFI I6, AFI 17, AFI18,
AFI26, AFI27, AF128, 0C170, 0C171, 0C172.
ALL THE ABOVE ARE FULLY TESTED AND GUARANTEED.
Also available ontestod unmarked Tran0Istors 40 for 10/-

A. MARSHALL & SON
28 Cricklewood Broadway, London, N.W.2

Tel. No. 111A 0101
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ADJUSTABLE HOLE
& WASHER CUTTERS

Adjustable
hole and

washer
cutters 18%

Tungsten
High Speed

Tool bits

Write for illustrated brochure of our full range
withstraight or Morse taper 1-4or Bitstock shank

All models available from stock
AKURATE ENGINEERING CO. LTD.

Cross Lane, Hornsey, London, N.8
TEL. FITZROY 2670
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OSMABET LTD.
WE MAKE TRANSFORMERS AMONGST OTHER 'THINGS
AUTO TRANSFORMERS, 20.-220-240v. a.c. up or down. fully

d Ill tett it :lain t1 !dolts, 50w. 22/8; 75, 27/6; 100w.
32"6: J400. 37,6; 2200. 55/-; 400w. 85/-; 500w.
100 00,-. 120 -; Lonow.
MAINS ISOLATION TRANSFORMERS, Double wound, 200/
25v. a..., I I ratio. 901.0. 110 5006, 240/,
MAINS TRANSFORMERS, Input 200/240v. a.c., TX1, 425-0-425
250 Ma., 0.3, Cwt., 6.30. 40. et., 0-5-6. 3v. 3 a, 110/-; TE2,
250.0-250 I50 Ma, 6.3v 4a Cl, 0-5-6.3v 3a 60/-; TX2.
300.0.300 120 Ma. 113v. la., 6.3v. 2a. ct., 6.3v. 2a. et.. 60/.;
T.X7. 45-6-45v. la.. 50i-.
INSTRUMENT TRANSFORMERS, Prim 200/240v. a.e., Single
tappet/ sec., 5-10-15-20-25-30-35-40.65-60, 10-0-10, 20-0-20,, a30-0-30.e. 10.. 2743.
CHARGER TRANSFORMERS, Prim. 5061240v. a.c., for charging
2-6-12e., 1a.. 15/-; 22,6; 4a. 28/-; to. 32/6. Bridge contact
charger revs. 2a. 8, 8; 12",
24v. TRANSFORMERS, Prim 200/240r. ac., Sec. 3a.
5a. 82,6; ki,. 120.-; 120. 157/6.
Carriage extra all transformers 8/8 each.
TRANSFORMERS WOUND TO YOUR SPECIFICATION.
BULK TAPE ERASER and head demagnetiser, 200/250v. a.c.,
uit:11e any sizo any type head, 35/, Leaflet S.A.E

BATTERY ELIMINATOR, PP9, Input 2001250v. a.e., output
iv. d.e. 150 Ma., oi-; PP3 25 Ma, 17/6. Leaflet S.A.E.

LOUDSPEAKERS, 3 nr 15 ohms, brand new, famous makes,
I2ins. heavy duty 13w. 80/-; gaw. 90/-; 35w'. 150/-; Elliptica
1eranne magnet 10w. 1:31:: Sins. 45/-; 3 ohms only 10 x eine.

341'; 12ins. 2716; ighw. with tweeter 32/8. Carriage all speakers
1/6.
CONDENSERS. Eleetrolyties, 6000/50v., 15/-; 2.500/50v. 7/8
-000,12v. 4,6; 1000t25v. 3/6; 500/330v. 12/6; 500/50,. 3/6.
00/450v. 5/...; 100/350v. 3/8; 100 x 4(10/300, 5/-; 100 x 200/

3500. 5/-

12 volt FLUORESCENT LIGHTING
TRANSISTOR INVERTERS

Model LI, Operates twin 4, 6 or 8 watt fluorescent
mains tubes, 85/-, carriage 2/6.
Model L2, Operates singles 13 watt fluorescent
mains tube, 82/, carriage 2/6.

FLUORESCENT LIGHT FITTING
Operates 2ft. 20 watt mains fluorescent tube, less
tube E6/10/-, plus 3/6 carriage.
Comprehensive range of inverters and fittings
for 6, 12 or 24v. S.A.E. illustrated literature.

S.A.E. all enquiries please. Mail Order Only
96, KENILWORTH ROAD, EDGWARE, MIDDLESEX

STOnegrove 0314.

AMERICAN
TEST & COMMUNICATIONS EQUIPMENT
AN/ARC-3 V.H.F. Transceivers,
AN/VRC-19 & -19X Mobile F.M. Trans-

ceivers. Freq. 152/174 Mcfs.
P.O. 25W.
Supply/V 24 and 12 respec-
tively. Price £10 and £12.

AN/URC-4 & AN/URC-11 V.H.F./U.H.F.
" S.O.S." band " Handy -
Talkies."

AN/ARN-6 & AN/ARN-44 Compass Receivers
ANARN-14 Power supplies DY-66.
AN/FPN-13 X band Radar Beacons.
BC -1332 Transmitters (P.O. AN/MRN-3

I.L.S.).
CU-168/FRR 2/32 Mc/s Antenna Couplers.
T-216/GR XTL Controlled Signal Generator

225/399.9 Mc/s.
LA -239 " Lavoie " Oscilloscopes.
SM-26A/U Antenna Position Simulators.
TS-268E1U Crystal Rectifier Test Sets.
TS-271TSM Precision R -C Bridges.
TS -297)U General purpose Multimeters.
TS -382131U AF,'RE Signal Generators, 20

cps/200 kc/s.
TS-147A/UP Radar Test Sets.
TS-917A1CG (Stelma TDA-2) Telegraph Dis-

tortion Analysers.
ME-22/PCM Decibel Meters -45/i-25 DBM.
DuMont 241 5in Oscilloscopes Price £19/10/-.
Leeds & Northrup Resistance Bridge Type

543A.
Tektronix 541 & 543A spare Tubes Type

5BHP2. Price £14.

* GENERAL CATALOGUE AN/102 1/- *

SUTTON ELECTRONICS
Salthouse, Nr. Holt, Norfolk. Cley 289.
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R, C & L BOXES

CAPACITY 15pf to 111µF
RESISTANCE 0.151 to lOOKSI
INDUCTANCE 1mH to 10H
VOLTAGE DIVIDERS and
WHEATSTONE BRIDGES

LIONMOUNT & CO. LTD.
BELLEVUE ROAD. NEW SOUTHGATE,

LONDON, N.II, ENGLAND.
Tel: Enterprise 7047.
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TRAIN TODAY
FOR TOMORROW

Start training TODAY for one of the many
first-class posts open to mechnically qualified
men in the Radio and Electronics industry.
ICS provide specialized training courses in
all branches of Radio, Television and Elec-
tronics-one of these courses will help YOU
to get a higher paid job. Why not fill in the
coupon below and find out how?
Courses include:

 RADIO/TV ENG. & SERVICING
 AUDIO FREQUENCY
 CLOSED CIRCUIT TV
 ELECTRONICS-many new courses
 ELECTRONIC MAINTENANCE
 INSTRUMENTATION AND

SERVOMECHANISMS
 COMPUTERS
PRACTICAL RADIO (with kits)
 NEW PROGRAMMED COURSE ON

ELECTRONIC FUNDAMENTALS
Guaranteed Coaching for:

 Inst. Electronic & Radio Engs.
 C. & G. Telecom. Techns' Certs.
 C. & G. Supplementary Studies.
 R.T.E.B. Radio/T.V. ServicingCert.
 Radio Amateurs' Examination
 P.M.G. Certs. in Radiotelegraphy

Start today - The ICS Way
INTERNATIONAL

CORRESPONDENCE SCHOOLS
Dept. 230 Parkgate Rd., London, S.W.II.

Please send FREE book on

Name

Address

11.66

THE ONLY
COMPREHENSIVE

RANGE OF RECORD

MAINTENANCE

EQUIPMENT

IN THE WORLD !
Send stamps value 9d. for 16
page booklet and supplement-
ary data sheet Nos. I and 4
giving the fullest and latest
information.
CECIL E. WATTS LIMITED

Darby House
Sunbury -on -Thames, Middx.
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rThe specialists
in design and production of

high grade
sound equipment
GRAMPIAN REPRODUCERS LTD

Hanworth
Grampian Trading Estate,

Feltham, Middx.
Lor straight dealing deal with GrampiatLA
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YUICAM. SO AWCFSCSVON4.1- THE six.4rA
JW7F-SVIOX ,16.POSOL. ki/AY -
Get thew AIR DRYING GREY HAMMER

or BLACK WRINKLE (CRACKLE),,.,
Taken Aerosol spraykit contains 16 ots. fine quality
durable easy instant spray. No stove baking required.
Hammers available in grey, blue, gold, bronze.
Modern Eggshell Black Wrinkle (Crackle) all at 14/11
at our counter or 15/11, carriage paid, per push-
button selfispray can. Also Durable, elf, nd water
resistant Black Matt finish (12 out. sepray cans
SPly) 13/11 carriage paid.
SPECIAL OFFER 1 pl I t f bl
snap -on trigger handle (value 5/-) for I 6/11, carriage
paid. Choice of 13 selfsoray oiatn colours and primer
(Motor car quality) also evadable.

Plea,. enclose cheque or P.O. for total amount to:
TUKAN, Dept. WW 307a Edgware Rd., London W.2.
Open all day Saturday. Closed Thursday afternoons

Other Yukan
Aerosols
include:
Clear car lacquer,
Hammer,
Wrinkle
(crackle), anti -
tarnish gold,
Slack man
enlah

Closed Dec. 1st -Dec. 31st for Annual Holidays.
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P. 0. 3000 TYPE RELAYS
AT A PRICE YOU CAN AFFORD

Reconditioned as new. Built up to customers' re-
quirements. Return of post delivery. Let us quote you.

CATALOGUE 2/6 POST FREE.

RADIO CONTROL e 93 NORTH ROAD

R
BBRIGHTONBRIGHTON eA,,,

65806 'V 00° EX. GIRT ELECTRICAL SURPLUS
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RADIO VALVE DATA
8TH ED. BY "WIRELESS WORLD"

Characteristics of approx. 7,000 types of British
Valves, Transistors, Semiconductors, Rectifiers
and Cathode Ray tubes. 9/6. P. & P. 1/-.

ABC's of Silicon Controlled Rectifiers, by
Lytel. 16/.. P. & P. 1/-.

Transistor Pocket Book, by Hibberd. 25/-.
P. & P. 1/3.

Amateur Radio Handbook, by R.S.G.B. 34/,
P. & P. 3/,

R.S.G.B. Amateur Radio Call Book, 1967 ed.
6/.. P. & P. 9d.

Transistor Specification and Substitution
Handbook, by Techpress 1967 ed. 22/6.
P. & P. II-.

Beam Antenna Handbook, new 2nd ed., by
W. Orr. 28/, P. & P. 1/3.

V.H.F. Handbook, by W. Orr. 22/6. P. & P. 1/3
Computer Circuit Projects You Can Build,

by Boschen. 21/, P. & P. 1/-.

Where possible 24 -hour service guaranteed

UNIVERSAL BOOK CO.
12 LITTLE NEWPORT ST., LONDON, W.C.2

(Leicester Square Tube Station)
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DEIMOS LTD
TAPE RELOKDERS FOR

RESEARCH, INDUSTRY AND
PROFESSIONAL AUDIO

single and multichannel

8CORWELLLANE, HILLINGDON,MDX.
HAYes 3561
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BOOKS
" D ADIO Designer's Handbook." Editor, F. Lang -

IX ford -Smith, B.Sc., B.E., Senior Member I.R.E.
(U.S.A.), A.M.I.E. (Aust.), a comprehensive reference
book, the work of 10 authors and 23 collaborating en-
gineers, containing a vast amount of data in a readily
accessible form; the book is intended especially for
those interested in the desngn and application of radio
receivers or audio amplifiers. Television, radio trans-
mission and industrial electronics have been excluded
in order to limit the work to a reasonable size. 65/ -
net from all booksellers. By post 67/9 from Iliffe
Books, Ltd.. Dorset House. Stamford St.. London, S.E.1.
" WIRELESS Servicing Manual." W. T. Cocking,

M.I.E.E. This is the tenth edition of a book
which since 1936 has been known to radio servicemen
everywhere as a reliable, thorough and comprehensive
guide to solving most of the problems that arise in the
repair, maintenance and adjustment of the modern
radio receiver. In the present edition a major addi-
tion is a chapter devoted to transisters and transistor
sets. The author of " Wireless Servicing Manual "
is well known to a wide circle of readers as former
editor of " Electronic Technology " and now of " In-
dustrial Electronics." His crisp, lucid style makes this
handbook of utmost value to the service man and
amateur alike. 25/- net, 26/- by post from Mlle
Books Ltd., Dorset House, Stamford St.. London.
S.E.1.

Beat the Squeeze
* NO DEPOSIT TERMS
* 12 MONTHS TO PAY

We are pleased to offer all Radio, Gramophone and
Tape, Hi-Fi Equipment on payment of the first of
12 monthly instalments. All goods guaranteed by us.
Let us have a note of your current requirements.
We will quote by return.

Part Exchanges: After Sales Service
Send for latest Bargain List of Package Deals ex.
dem. and second-hand equipment, selected items
at a discount for cash.

NRS/WW 16 King's College Rd., London, NW3
Primrose 3314

WW -198 FOR FURTHER DETAILS.
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BARGAIN XTAL PICK-UP ARM Complete with ACOS
LP -78 Turnover Head and Stylii 20'-: Stereo 30-.
SPEAKER FRET Tygan various colours, 52in. wide, from
10 - ft.; 26in. wide from 5:- It. Samples S.A.E.
EXPANDED METAL Gold or Silver 12 12in. 61-.
NEW GARRARD GRAM MOTORS 100-130 v. A.C. 15i- Pair
for 200:250 v. seriesl. Or 10- each. Post free.

FULL WAVE BRIDGE SELENIUM RECTIFIERS:
2, 6. or 12 v. outputs. 1! amps.. 8 9; 2 a. 11 3; 4 a., 17 6.
CHARGER TRANSFORMERS. Tapped input 200,250 v. for
charging at 2. 6 or 12 v.. amps.. 15:6; 2 amps., 17,6; 4 amps.
25 -. Circuit included. Amp meter 5 amp.. 10:6.

MOVING COIL MULTIMETER TR 25
25. 0-1.000 v. A.C. D.C., ohms 0 to 100k. etc.
MOVING COIL MULTIMETER EP1OK.
0-1.000 v. A.C. D.C., ohms 0 to 3 meg. etc.
MOVING COIL MULTIMETER EP2OK.
0-2.500 v. D.C. 20,000 ohms per volt. 0-1,000v. A.C.
Ohms 0 to 8 meg. 50 Microamps full scale.

47/6
79/6

99/6
NEW MULLARD TRANSISTORS

0071 6'-; 0072 76; OC81D 7'6: 0081 716; AF115 10'6:
AF114 11 -; 0044 8 -; 0C45 8 -; 0C171 -; 0C170 8,6;
AF117 9.6. 0C28 12:6; Transistor Holders 1,3.

VALVE HOLDERS. EA50 6d. MOULDED Int. Oct. Lid.
Mazda Oct. 6d.; /376, BOA, B8G. B9A. 9d.: B7G with can 116
BOA with can 1'0. Ceramic OCTAL EF50, B7G, BOA 1/-.
Valve base plugs B7G. BOA. Int. Oct. 2,3.

TRANSISTOR MAINS ELIMINATOR
FAMOUS "POWER -MITE" 9 VOLT. SAME SIZE AS
PP9 BATTERY. FULLY SMOOTHED FULL
WAVE CIRCUIT. 45/-

WEYRAD PSO - Transistor Coils
RA2W 0 in. Ferrite Aerial
with car aerial coil 12/8
Ova. P50 1AC 5,4
470 kr a. I.F.P50 2CC 5 7
3rd, I.F. P50 3CC

Spare Cores 13d.
Driver Trans. LFDT4 6.6
Printed Circuit, PCA1 9 6
I.B. Tuning Gang 10.6
Weyrad Booklet

Volume Controls 80 Ohm Coax 6d. yd.

Long spindles. Midget s
Semi-air spaced Cableize 40 yd.1" 6.GOyd.SE ohms to 2 Meg. LOG or LOW LCSS 5dB. per 100ft;

LIN. L S 3'-. D.P. 5 -. at 500 Inc s.
Stereo L S. 10 6. D.P. 14 8. Ideal 025 Imes 1/6 yd,

COAXIAL PLUG 1 PANEL SOCKETS 1 -. LINE SOCKETS 21-'
OUTLET BOXES. SURFACE OR FLUSH 4 6.
BALANCED TWIN FEEDERS 6d. a yd., 80 or 300 ohms.

£10.101966 GRAM
CHASSIS

Three Wavebands: Five Valves: ECH81.
Long, Med., Short. EF89, EBC81. EL84. EZ80.
12 Month guarantee. A.C. 200-250 v. Ferrite Aerial A.V.C.
5 watts 3 ohm. Chassis - 7in. high 5in. deep,
Dial size 13in. 4in. Two Pilot Lamps. Four Knobs.
Aligned calibrated. Chassis isolated from mains.
" IMPERIAL " AM -FM Gram. Chassis £17:10'-.
" CONTINENTAL AM -FM Stereo Chassis £24110 -.
(Leaflets available for each model:,

FM TUNER 88-108 me s. Six transistor Superhet. Ready built
Printed circuit. Calibrated slide dial tuning. Size Bin. E8

4in. 21in. Ready made and guaranteed
AM TUNER MEDIUM WAVE. Three transistor Superhet.
Ready built. Printed circuit. Ferrite aerial. Size 51in. 76 /6

31 in. -. Ideal for tape recorder.. Ready built
HIGH GAIN TV. PRE -AMPLIFIER BAND I B.B.C. Tunable
channels 1 to 5. Gain 18 dB. ECC84 valve Kit price 32/6
or 56,- with power pack. Details 6d.
BAND HI I.T.A. same prices. Tunable channels 7 to 13. Band
I or In. Coils and circuit only. 9 6. Chassis 4/9.
B.B.C. 2:11HF super booster transistor model ready built. 76:-.
BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2 aides. 7 r 9in.,
516; 9 - 7in.. 6/6; 11 3M., 6/6; 11.- 7in. 7,6: 13 Bin. 9/6;
14 . llin. 12;6; 15 ul4in. 15/-.
ALUMINIUM PANELS 18 12 :< 12in. 5/6; 14v gin. 4/8;
12 Bin. 318; 10..7in. 2.9: 8 . Bin. 2.-; 6 x dim 143.

STELLA RECORD PLAYER AMPLIFIER
4 watt. 2 stage. 3 to 7 ohms. Neg. feedback UCL82. ITY85.
200-250 v. A.C. lapped input. Chassis size 8 21 4in. high.
Gold, Walnut knobs. Volume and Tone controls on separate
Polished Wood Panel 2in. Brand New with 78/6
maker's guarantee. Bargain price, P. & P. 1,6

ADD-ON BABY ALARM UNIT
All Transistor. For any make of T.V. or Radio. Only three
connections. Made by K.B.. R.G.D. and Regentone. Circuit
provided and instructions for use with all makes. *10/
No battery required. Ready built and guaranteed. .
Complete with microphone. Bargain price. Post free.

NEW MANUFACTURERS SURPLUS UHF B.B.C. 2 AERIALS.
B.B.C. 2. Double Gold Ring Set Top model 22/6.
B.B.C. 2. Five element Loft model 32/6-
B.B.C. 2. Five element Outdoor wall mounting 42/6

* RADIO BOOKS * Postage 99.
Radio. T.V. Valves, Diodes. Transistor equivalents 10/6
High Fidelity Speaker Enclosures and plans 5/ -
Transistor Superhet Commercial Receivers 7,6
Mullard Audio Amplifier Manual 8/6
Radio Valve Guide Books, 1. 2. 3, 4 or 5, each 5/ -
Practical Radio Inside Out 4/6
Wireless World Radio Valve Data 9/8
At a Glance Valve Equivalents 6/ -
Transistor Audio Amplifier Manual 6/ -
Shortwave Transistor Receivers 5/.
Transistor Communication Sets 6/ -
International Radio Stations List 216
Modern Transistor Circuits for Beginners 7/6
Sub -Miniature Transistor Receivers 5,-

ACK SOCKETS Standard open -circuit 2/6. closed-circuit 4/6.
Lead socket 61-, DIN 3 -pin chassis mounting 1i3; Lead 3 6.
Phono Plugs 1-. Socket 1,-. Banana Plugs 1k-. Sockets 1 -.

ACK PLUGS STANDARD. Screened 3/-. DIN 3 -pin 3/6.
RESISTORS. Preferred values, 10 ohms to 10 meg.

w. 10".. 6d. 1 w., 1 w., 1 w., 20% 4d.; 11 w. 8d.; 2 w. 1/ -
HIGH STABILITY. 1 w. 1". 2'-. Preferred values. 10 ohms to
0 meg. Ditto 5%, 10 ohms to 22 meg., 9d.
5 watt 0.5 to 8.2 ohms 3 w. (1 6
0 watt ,. WIRE -WOUND RESISTORS - 1 9
5 watt) 10 ohms to 8.800 ohms. 2 -
OK. 15K. 20K, 25K, 10W. 3 -

MAINS DROPPERS. Midget. with sliders. 0.3 a., 1 K.. 0.2 a.
.2 K. 0.15 a.. 1.5K.. 0.1 a.. 2 K.. 6 - each.

LINE CORD 100 ohms It. twin plus resistance. 1'- ft.

ALL PURPOSE TRANSISTOR
PRE -AMPLIFIER

14dB. gain. 250 v. or 9 v. input. Ready built with Mu Metal
matching transformer for Mikes, Pick-ups, Tuners. 1 5/.
Instructions and circuit supplied. Post free.

WIRE -WOUND 3 -WATT WIRE -WOUND 9 -WATT
POTS. Miniature T.V. Type. 1 STANDARD SIZE POTS.
Values 10 ohms to 30 K., 3 3. LONG SPINDLE VALUES
Carbon 30 K. to 2 meg., 3,-. 50 OHMS. to 100 K. 7;6
ARDENTE TRANSISTOR TRANSFORMERS
03035, 7.3CT :1 Push Pull to 3 ohms for 0072.0081 11
D3034, 1.75:1 CT. Push Pull Driver for 0072, 0081 11i
D3058. 11.5:1 Output to 3 ohms for 0072, 0081 11

TELESCOPIC CHROME AERIALS. 12in. extends to 33in. 66 ea. or V.

C.R.T. BOOSTER TRANSFORMERS for heate
cathode short or failing emission. 25'' ' and 50":,
boost. 200/250 v. A.G. input. STATE TUBE 15/6
VOLTAGE REQUIRED,2 613

RETURN OF POST DESPATCH Minimum P.P. Charge 1/6 unless otherwise stated. C.O.D. 5/- extra. Full list 1!-. CALLERS WELCOME

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, WEST CROYDON
Written guarantee with every purchase. (Export. send remittance and extra postage, no. C.O.D.). Buses 133, 68 pass the door. S.R. Stn. Selhurst. Tel. THO 1665.
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CLASSIFIED ADVERTISEMENTS
Use this Form for your Sales and Wants

To "Wireless World" Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E.I
PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW

 Rate: 6 - PER LINE. Average seven words per line.

 Name and address to be included in charge if used
in advertisement.

 Box No. Allow two words plus I

 Charges etc., payable to "Wireless World" and
crossed "3, Co."

 Press Day 7th November for December 1966 issue.

NAME

ADDRESS

REMITTANCE VALUE ENCLOSED

Please write in block letters with ball pen or pencil. NUMBER OF INSERTIONS
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4 -STATION INTERCOM
:--

111147-'1"i?..0d,
ur Price Only

£6/9/6

Solve your communication problems with this
new 4 -Station Transistor Intercom system
(1 master and 3 subs), in de -luxe plastic cabinets
for desk or wall mounting. Call/talk/listen from
Master to Subs and Subs to Master. Operates on
one 9 v. battery. On/off Switch. Volume control.
Ideally suitable to modernise Office, Factory,
Workshop, Warehouse, Hospital, Shop, etc., for
instant inter -departmental contacts. Complete with
3 connecting wires, each 86ft. and other acces-
sories. Nothing else to buy. P. & P. 4/6 in U.K.

---tcrTELEPHONE AMPLIFIER

Why not increase efficiency of Office, Shop and
Warehouse with this incredible Be -lose Portable
Transistor TELEPHONE AMPLIFIER which en-
ables you to take down long telephone messages or
converse without holding the handset. A status
symbol? Yes. but very useful one. A must for
every telephone user. On/off switch. Volume
Control. Operates on one 9 v. battery which lasts
for months. Ready to operate. P. & P. 2/6 in
U.K. Add 2/6 for Battery.
Full price refunded if returned in 7 days.

WEST LONDON DIRECT SUPPLIES (W.W.),
169 Kensington High Street, London, W.8

Usually 6 Gas.

Our Price Only

52'6
This vvondertui TWO-WAY TRANSISTOR IN-
TERCOM consists of two units -Master and Sub -
in Ivory plastic cabinets with chromium stands.
Operates on one inexpensive battery. Call, talk
or listen from Master to Sub and Sub to Master.
On/off switch. Full Volume Control. IDEAL AS
A BABY ALARM. Or communicate with your
neighbour or listen for telephone bell in other
room. Hundreds of other uses. Indispensable
in Home, Shop, Nursery, Surgery and Office.
A boon for spastics and disabled. Saves shouting
and walking up and down the stairs. Complete with
60ft. connecting lead. Battery 2/6 extra. Ready
operate. P. & P. 2/6 in U.K.
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SOLDERING EQUIPMENT

TOTAL PERFORMANCE

ILLUSTRATED

R300 BENCH STRIPPER

For full information
and sales apply direct to

HEAD OFFICE SALES & SERVICE

ILLUSTRATED

L64 IN PROTECTIVE SHIELD L700

ADCOLA PRODUCTS LTD
ADCOLA-HOUSE, GAUDEN ROAD,

LONDON, S.W.4.

Telephones' Macaulay 0291/3 Telegrams° SOLJOINT, LONDON. S W 4

AUSTRALIAN ASSOCIATES. ADCOLA PRODUCTS PTY LTD 673 WHITEHORSE ROAD MONT ALBERT, MELBOURNE
AGENTS IN ALL LEADING COUNTRIES
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Why do leading overseas
electronic manufacturers
use Ersin Multicore Solders

Because they realise that their reputation can rest upon the quality of the
solder they use. For utmost reliability they use Ersin Multicore, the only
solder containing the purest tin and lead, plus 5 cores of extra -active, non-
corrosive Ersin flux. Whatever the application - the speedy soldering of
miniature components or the individual production of large units - there is
an Ersin Multicore Solder which is exactly right for the job.

CANADA
Ersin Multicore 5 Core Solder being used
to solder Philco Auto Radios at the
Philco factory, Don Mills, Ontario, Canada.

HOLLAND
Ersin Multicore Savbit Alloy is used by Bull
Nederland N.V., Amsterdam, Holland, for the
assembly of administration and statistics
machines.

5 CORE  SOLDER

HOLLAND
Ersin Multicore 5 Core Solder is used for
soldering printed circuit boards by N. V.
Eminent, Bodegraven, Holland.

INDIA
A motor being assembled with Ersin
Multicore 5 Core Solder in the factory of
M/S A.E.I. Manufacturing Co. Ltd.,
Calcutta, India.
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DENMARK
Ersin Multicore 5 Core Solder being used
for the manufacture of high quality
electronic instruments at the factory of
A/S Briiel & Kjaer, Naerum, Denmark.

FINLAND
Ersin Multicore 5 Core Solder being used
in the hand soldering of printed circuit
boards for Television Receivers on an
assembly line at a factory in Finland.

reliability
Engineers and technicians are invited to write on their Company's
letter heading for the booklet "MODERN SOLDERS" containing
data on melting points, alloys, etc.
MULTICORE SOLDERS LTD.,
Hemel Hempstead, Herts.
Telephone: Hemel Hempstead 3636. Telex: 82363.
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