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37 -way moulded -on
polypole coupler.

BICC

custom-built
POLYPOLE COUPLER SYSTEMS

BICC design and manufacture to customers' specific
requirements polypole coupler systems incorporating flexible
multicore cables. These systems cover a wide variety of sizes
and types of cable each terminated with robust moulded-on
couplers.

BICC polypole coupler systems are particularly suit-
able for the reliable outdoor interconnection of mobile radio
or electronic control equipment.

Further information is contained in Publication No.
TD TPC 5-available on request.

BRITISH INSULATED CALLENDER'S CABLES LIMITED,
21 BLOOMSBURY STREET, LONDON, W.C.1
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Television Standards -a World Problem ? 
WHILE the Pilkington Committee collects evidence 
and behind closed doors sifts and digests the formid- 
able mound of material which must by this time 
have accumulated, extra -mural arguments about 
the future of broadcasting, and in particular tele- 
vision in the U.K., pursue their inconclusive course. 

The RI.C. has now said that we should not change 
from 405 lines. We agree and have already given 
our reasons both at the time some of the European 
stations were changing to 625 and again last July 
when commenting on the T.A.C. Report. 

The I.T.A. says we should change to 625 lines, but 
not yet. The best time to change, it says, would be 
when the country is adequately covered by a three - 
programme service on 405 lines in Bands I and III 
and " everything would be running smoothly and 
easily." After duplication of all three services on 
625 lines in Bands IV and V the 405 lines services 
would cease, after an interim period of duplication. 
This would have the advantage of avoiding the need 
for dual- standard receivers, but, as the I.T.A. state- 
ment says, it does not " avoid the absurdity that, if 
we change the national line system, we must 
approach the point at which we have emptied our 
best television frequencies in Bands I and III of all 
television." 

The B.B.C. disagrees in detail, but not in principle 
as far hs line standards are concerned. It would like 
to see the uncommitted channels in Band III used to 
extend the area covered by the existing 405 -line 
B.B.C. and I.T.A. programmes, and four programmes 
established on 625 lines in Bands IV and V to dupli- 
cate existing services and to start new ones. Like 
the I.T.A. proposals this would enable a changeover 
to be made without dual -standard receivers, but 
would be just as wasteful of the available frequency 
spectrum over a long period. 

Whatever the wishes of the corporations, authori- 
ties, manufacturers and dealers may be it is the 
needs of the home viewer which should ultimately 
prevail. Is he dissatisfied with television because 
the picture quality is inadequate, and if so is this 
due to too few lines? 819 and 625 lines obviously 
give better resolution than 405 lines, but in a talk, 
say, on the finer points of Nottingham lace the dis- 
advantage of the 405 -line system can quite easily be 
overcome by moving the camera a little closer. Does 
the line structure distract when the picture size is 
too large? It always will. The remedies in order of 
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cost are to be satisfied with a smaller tube, to use 
optical or electronic methods of elongating the spot 
or to go to colour, in which the interstices between 
lines are very conveniently filled. 

Is the variety of television programmes restricted 
because of the difficulty of international exchange, 
and if so will a change to 625 lines result in any sig- 
nificant increase in the amount of fresh material? 
Taking a near- sighted view there would be an im- 
mediate improvement in the facility of exchange 
with those countries which use the currently popular 
625 -line standard (but not Belgium where positive 
modulation and a.m. sound are used). There would 
also be an improvement in picture quality compared 
with off -the -tube standards conversion (though this 
is quite acceptable, even with present -day methods, 
which may be expected to improve). 

But by the time we can be overtaken by a possible 
change in line standards the whole outlook will have 
been radically changed by satellite communications 
and the possibility of programme exchange not only 
with Europe and Asia but with the Americas. Stan- 
dards conversion will then still be necessary, for it is 
extremely unlikely that America will change from 
525- lines; still less that it will change its power sup- 
plies from 60 to 50c /s in order to standardize the 
television field frequency. 

The convenience of a common standard is desk- 
able when the immediacy of a transmission is impor- 
tant, i.e. when the exchange is made in " real time " 
as it would be expressed in computer jargon; but it 
is not essential, and parallel camera systems and 
links could be used to supply pictures on several 
standards if the occasion warranted it. When the 
transmission is over long east -west distances " real 
time " has its disadvantages as listeners to " big - 
fight" commentaries in the early hours already know. 
If a delay of an hour or two is permissible or even 
desirable, then fast jet aircraft and magnetic tape 
recording will fill the bill, and before colour comes 
in these methods may well be superior to either stan- 
dards conversion or long distance relays with their 
phase distortion problems. 

Against the background of developments which 
are already upon us the 405 /625 squabble seems to 
us to be quite insignificant. Let us sit tight and look 
beyond our noses before we move from our present 
position. Nibbling at this problem will do much 
damage and little good. 
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Physical Society Exhibition 
NEW ELECTRONIC EQUIPMENT AND TECHNIQUES 

WHILE much pure research was exhibited, the accent this year was on over -the- 
counter equipment. Much more thought is being devoted to the presentation of 
measurement readings, and performance claims generally are much tighter. Electronics 
is penetrating further and further into the medical laboratory, and reliability is now a 
sine qua non. 

Overcrowding was once again a cause for complaint and one questions the necessity 
for sales staff rather than engineers to be in attendance on the stands. 

TEST AND MEASUREMENT 

THE invasion by the transistor of fields of circuit design formerly domin- 
ated by the thermionic valve continues apace, particularly in equipment 
employing switching circuits, such as high -speed counters. More attention 
is being paid to the appearance of equipment and " ergonomics " (the 
relationship of men and machines) is playing a greater part in the panel 
layout of recently- designed instrumentation. 

Voltage and Current Measurement. 
An extremely sensitive d.c. valve 
millivoltmeter was . shown by 
Marconi Instruments. The Marconi 
TF1093 was designed primarily as 
a pH meter, but is equally suitable 
for use as a millivoltmeter over the 
range 0- 1400pH. Extreme stability 
with wide changes in supply voltage, 
is, to some extent, due to the use of a 

valve -controlled transductor which 
holds constant the current through 
the primary of the mains transformer. 
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A change of 15% in mains voltage 
results in a change of only 0.2% in 
pH or millivolts reading. The trans - 
ductor has the advantage that, unlike 
a saturated reactor, it is not depend- 
ent on mains frequency. 

The General Radiological type 
N138 is capable of measuring 
currents as small as 10 -"A. The 
input current is applied to an ex- 
tremely high value feedback resistor 
which is connected between the grid 
of the electrometer input stage and a 

cathode- follower output. The ampli- 
fier maintains the input end of the 
feedback resistor at " virtual earth," 
so that the output of the amplifier is 
equal to the voltage across the re- 
sistor. The impedance at the output 
end of the resistor is that of the 
cathode- follower, and is sufficiently 
low to allow the use of a moving -coil 
meter. Stability with mains variations 
is obtained by the use of a constant - 
voltage transformer to feed the valve 
heaters. As the instrument is in- 
tended for use with ionization 
chambers, a polarizing voltage is pro- 
vided as an output. 

In the Tinsley type 5401 Auto- 
matic Potentiometer, the circuit is 
self -balancing, and is controlled by a 
pulse generator, the frequency of 
which is set by the error voltage 
obtained from a photocell galvano- 
meter amplifier. The potentiometer 
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adjusts to within the nearest (lower) 
100/, the setting being indicated on 
a four -figure in -line read -out. The 
remainder, up to 10µV, is shown by 
a drum recorder, which enables very 
small variations to be observed 
directly. 

A true r.m.s. voltmeter was shown 
on the stand of the National Research 
Development Corporation. The un- 
known input, in the range d.c. 
30Mc /s, is applied to a bridge rec- 
tifier, the output of which is fed, via 
an emitter -follower, to a square -law 
detector composed of point- contact 
diodes. The instantaneous current 
value at the output of the detector is 

now proportional to the square of the 
input voltage. This output is fed to 
an R -C network which derives the 
mean value of the current. A further 
chain of diodes now perform a re- 
versal of the process occurring in the 
detector, the output being propor- 
tional to the square root of the mean 
current, or the root- mean -square of 
the input voltage. The overall trans- 
fer characteristic is linear and the out- 
put may be measured on a digital 
voltmeter. As the law of a diode does 
not change with temperature, but 
only the ratio of current to voltage, 
any temperature changes in the two 
sets of diodes cancel out and the scale 
remains linear. 

Digital measurement of direct volt- 
ages is facilitated by the Racal Volt - 
age-to- Frequency convertor SA503. 
When a varying voltage is applied to 
a junction diode, the width of its de- 
pletion layer and hence its capaci- 
tance, varies accordingly; if the diode 
is in an oscillator circuit, the fre- 
quency will then vary in proportion 
to the d.c. voltage. In this instrument, 
the outputs of a fixed oscillator and 
of a voltage -variable one are mixed, 
the output of the mixer being zero 
when the input is short circuited, and 
10kc /s when 1V d.c. is applied. The 
output is shaped into pulses which 
may be counted. 

Frequency Measurement. A high 
proportion of frequency meters are 

digital in form and employ transistor 
counting decades with an upper 
speed limit of 10Mc /s, although the 
Airmec 298 will count at speeds up 
to 20Mc /s. ' 

A novel design is the Venner 
TSA3338. This is basically a 1Mc /s 
counter with the usual gating facili- 
ties. However, the input is fre- 
quency- changed in two mixing stages 
down to 1Mc /s or less. Both inter- 
nal oscillators are crystal- controlled, 
and are varied in frequency auto- 
matically by a stepping -switch until 
the final difference frequency lies 
within the range of the counter. The 
stepping- switch also indicates on the 
display which local oscillator fre- 
quency is in use; the whole measure- 
ment is, therefore, automatic and 
direct reading. 

An ancillary unit for use with the 
Marconi 10Mc /s valve counter is the 
Decoder TF1392. This unit, with 
plug -in accessories, provides outputs, 
translated from the binary form of 
the decade outputs, which are suit- 
able for the operation of printers, 
graphical pen recorders and an in- 
line read -out panel. The decoding 
process is effected by relay matrices 
operated by the decoder outputs via 
valve amplifiers. 

Frequency Standards are in greater 
demand as development work on 
stable sources proceeds. One such 
standard is the 16kc /s GBR trans- 
mitter at Rugby, which is controlled 
by the MSF standard. Two exhibits, 
one a joint example by the N.P.L. 
and Post Office Engineering Depart- 
ments, the other a " private enter- 
prise " method adopted by Glass 
Developments (who are developing 
an ammonia maser and timing chain) 
demonstrated ways of comparing 
GBR with a local " standard." 

The N.P.L. exhibit received the 
16kc /s signal, multiplied it to 96kc /s 
and mixed it with a locally -generated 
4kc /s, giving 92kc /s and 100kc /s. 
The 100kc /s signal was fed into a 
modulator- comparator driving indi- 
cating and recording instruments. 

Tinsley automatic potentiometer and 
in -line read -out 
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The Olass Developments compara- 
tor, on the other hand, received the 
16kc /s signal, passed it through a 
gate to eliminate the beginning and 
end of the keyed pulses (which could 
give anomalous results), and fed it as 
brightness modulation to a c.r.t. The 
local 5Mc /s oscillator was divided 
down to 80kc /s, modified to produce 
quadrature (90° phase difference) 
signals and used as x and y deflec- 
tion for the c.r.t., where it produced a 
rotating trace brightened once each 
cycle of GBR. If the relationship 
between the 5Mc /s signal and GBR 
changes this is displayed by a rota- 
tion of the spot produced on bright - 
up (the local timebase is then run- 
ning " fast " or " slow "). One rota- 
tion of the bright -up in three hours 
represents an accuracy of 1 part in 
10' so that smaller errors are easily 
observed. 

Inductance and Capacitance Mea- 
surement. Direct -reading of Q and 
inductance of iron -cored inductors, 
with or without direct current flow- 
ing is made possible by the Furzehill 
B810A Incremental Inductance 
Bridge. The internal measuring fre- 
quency is 50c /s, but the bridge is 

INPUT 50c /s 

A.E.I. (Manches er) inductively coupled 
bridge for dielectric loss measurement. 

designed to work with external ex- 
citation of frequencies between 25c /s 
and 3kc /s. The circuit is that of a 
Hay bridge, the standard capacitor 
being a high -quality polystyrene type. 
The null indicator is a logarithmic 
meter, facilitating rapid balancing 
by means of the reactance dial, which 
is calibrated in inductance, and the 
resistance balance control which is 
calibrated in resistance. Q is calcu- 
lated from the bridge frequency and 
the resistance balance setting. 

An inductively -coupled dielectric - 
loss bridge is described by A.E.I. 
Research, for the measurement of 
tans in the range 0.0003 to 0.03. 
The bridge is balanced when the 
ampere -turns in Ll are equal to those 
in L2, i.e., when Cx is equal to 
Cstd, which is variable. 

107 

www.americanradiohistory.com

www.americanradiohistory.com


If the dielectric loss of Cx exceeds 
that of Cstd, R is adjusted for 
balance. To obtain the value of R 
very precisely, a battery and meter- 
ing circuit are connected across it. 
The current through R is held con- 
stant at 1mA, and the voltage is then 
proportional to tanS. 

The Fluxgate magnetometer ele- 
ments shown on the stand of Kelvin - 
Hughes are a means of measuring 
the strength of a spatial magnetic 
field. Two wires of high permea- 
bility material are wound with ex- 
citation windings, through which 
sufficient alternating current is 
passed to cause partial saturation of 
the wires. The two wires, side by 
side, are also wound with a com- 
mon secondary winding. E.m.f. in- 
duced in the secondary winding in 
the absence of a magnetic field is 
nil, as the two induced voltages are 
equal and opposite. However, if the 
Fluxgate is placed in a magnetic 
field, which has a component along 
its axis, the saturation of the two 
wires becomes asymmetrical, and an 
e.m.f. is induced in the secondary 
at twice the frequency of the wire 
excitation current. This e.m.f. is 
directly proportional to the magnetic 
field. 

Square Wave and Pulse Generators. 
100 -V pulses with a rise time of 
less than one millimicrosecond are 
produced by the Cossor 1097. This 
is achieved by a high -pressure mer- 
cury relay, working at a frequency 
of 45 -120 p.p.s. Pulse width is 
governed by the length of 52f) co- 
axial cable used as the delay element, 
a socket being provided for this con- 
nection on the front panel. Alter- 
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Advance in situ transistor 
tester. 

natively, a CR network connected in 
place of the coaxial cable will pro- 
duce a pulse width of 2.6µsec. A 
button- operated switch provides a 
single pulse output. 

Accuracy of pulse repetition fre- 
quency is a feature of the Fleming 
crystal- controlled pulse generator 
1478A. The p.r.f. generator is a 
100kc /s crystal oscillator, the output 
of which is divided to provide five 
switched repetition rates. The 
highest -speed divider is a trochotron 
magnetic beam -switching tube, the 
remainder being EIT tubes. Bursts 
of pulses, 2µsec wide and with a rise 
time of O.1Asec, are available, and a 
visual self -checking facility is pro- 
vided. 

Oscilloscopes. The trend in oscillo- 
scope design seems to be towards a 
basic instrument with a high poten- 
tial performance, with facilities for a 
range of plug -in units designed to 
fulfil a specific function. 

Two new plug -in units for use with 
the EMI WM16 oscilloscope extend 
the Y amplifier performance. Type 
7/6 facilitates the viewing of two in- 
puts either separately or algebraically 
added, the rise time being 16 milli - 
microseconds in each case. Type 7/5 
increases the sensitivity of the Y am- 
plifier to 5mV /cm maximum; the 
bandwidth is reduced, at the maxi- 
mum gain setting, to 5c /s- 25Mc /s 
(a.c.- coupled). The gain is continu- 
ously variable between attenuator 
settings on both units. 

To extend the flexibility of their 
1076 oscilloscope, Cossor have intro- 
duced several plug -in units. High 
gain and facilities for differential 
viewing of two channels are features 

Dawe A.C. Milliclam 
and pick -up probe. 

of the 1081 and 1080 respectively, 
while 1082 and 1083 enable the start 
of the timebase to be delayed with 
respect to the triggering pulse, or a 
" bright -up " spot to be superimposed 
on the trace to indicate the delay. 
The units contain, in effect, two time - 
bases; the trigger pulse initiates the 
run -down of one, which, on reaching 
a predetermined level, triggers the 
second, which is the one that appears 
on the screen. Model 1082 will de- 
lay the sweep by 10 seconds maxi- 
mum, while 1083 provides a cali- 
brated, high precision delay up to 
50msec. Model 1085 plug -in unit 
provides for dual -channel viewing by 
means of chopped or alternate 
sweeps. 

Examination of current waveforms 
without the necessity for breaking the 
circuit is facilitated by the Dawe 618 
A.C. Millielamp. The waveform - 
carrying conductor forms the primary 
of a transformer, the secondary of 
which is provided by the probe 
assembly winding. The output of 
the probe is fed to a transistor ampli- 
fier, the output of which may be 

Cossor millimicrosecond pulse generator. 
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viewed on an oscilloscope. Currents 
of a few hundred µA may be 
measured at frequencies from 7c /s to 
1Mc /s, and direct current up to 5 
amperes has no effect on accuracy. 

Pulse- Amplitude Analyser. When the 
absolute count rate obtained from a 
scintillation counter used in radio- 
active material studies is not required 
to be known accurately, the relatively 
low speed of operation and long 
" dead -time " of the conventional 
" kicksorter " can be a disadvantage. 
With this in mind the Atomic 
Energy Research Establishment have 
developed an electronic grey -wedge 
pulse -amplitude analyser. 

The amplitude of each pulse at 
the output of the scintillation counter 
is proportional to the energy of the 
gamma ray producing it. The pulse 
is applied to the horizontal deflection 
system of an oscilloscope, where it 
deflects the spot an amount propor- 
tional to the energy of the gamma 
ray. The horizontal deflection is 

held constant while the spot is de- 
flected vertically by a sweep circuit; 
the brightness of the spot is mean- 
while decreased linearly from 
bottom to top of the screen. The 
brightness of any part of the screen, 
which is governed by the relative 
spacing of successive vertical lines 
and the varying sweep brightness, is 
now a measure of the distribution of 
energy of the gamma rays, and a 
high contrast photograph will show a 
sharply defined density boundary. 

Transistor Tester. Beta is directly 
obtained from the dial of the 
Advance TT1 Transistor Tester. 
Collector current is initially set to the 
required figure (indicated on the 
meter), after which an uncalibrated 
balance control is adjusted until the 
meter reads zero. Operation of a 
switch now changes the collector 
current by a fixed increment of 
0.5mA, whereupon a calibrated bias 
control restores the balance. Current 
gain is read from this control. 

DISPLAY DEVICES 

THE last few years have seen the fairly widespread introduction of digital 
indicators in place of the cathode -ray tube and the meter. 

Digital Indicator (Type S.462) shown 
by Sangamo -Weston, is intended 
principally as a read -out indicator for 
transistor counting decades. It con- 
sists of a moving -coil meter move- 
ment with a transparency carrying 
the numerals 0 -9 mounted on it. 
The transparency moves in an opti- 
cal system and the numerals are 
projected on to a screen. Counter 
decade outputs may be mixed in a 
five -resistor network and applied to 
the movement to provide discrete 
steps corresponding to the number 
of input pulses received by the 
decade. 

Electroluminescent Display for milli - 
microsecond pulses was shown by 
G. V. Planer. This consists in its 
simplest form of a row of electro- 
luminescent areas connected in 
sequence to a delay line. When 
pulses are inserted from opposite 
ends of the line they travel towards 
each other producing, when and 
where they coincide, illumination of 
the phosphor. One example demon- 
strated had the delay line and row 
of " dots " folded up to form a 
rectangular panel: another applica- 
tion of a modification of this type 
could be used, for instance, for pro- 

Delay line coils (left) at back and screen (right) of millimicrosecond electro- 
luminescent display by G. V. Planer. 
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ducing a television type of display 
with two delay lines on the x and y 
axes. 

Electroluminescence is also used 
in an arrangement by Ericsson to 
display any letter of the alphabet or 
figure. Sixteen strips of a lumines- 
cent panel called the Phospotron 
have individual connections and, by 
selecting the leads, fair representa- 
tion of the desired letter or figure 
can be made; 5 " for instance 
would use 1, 6, 13, 8, 4; similarly 
" R " would employ 1, 2, 14, 13, 6, 
5 and 8. 

Post -deflection Acceleration of the 
electron beam in a cathode -ray tube 
is often used to increase trace bright- 
ness without incurring the loss of 
sensitivity that would result from an 
increase of final -anode potential. 
P.d.a. can lead to trace distortion, 

16 

Simplified diagram of layout of Ericsson 
" Phospotron " electroluminescent letter 
and figure indicator. 

though, and this limits the screen 
area. Interaction between the p.d.a. 
field and the deflection field is 
one cause of the distortion, and, to 
reduce this interaction 20th Century 
Electronics have introduced in their 
SSAB -800 tube an isolating mesh 
connected to the third anode and 
placed between the deflector plates 
and the screen: thus the p.d.a. field 
extends only to this mesh. G.E.C., in 
their experimental tube Type 
LD603, have placed a mesh about an 
inch behind the screen and the effect 
of this was demonstrated by the 
LD603 and an ordinary spiral p.d.a. 
tube, side by side, with the e.h.t. 
varying between four and 10kV. An 
increase in usable screen area of over 
two times is achieved. 

C.R.T. Beam -blanking during time - 
base flyback is usually accomplished 
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by applying a brilliance -reducing 
potential to the cathode or grid. 
However, in a new c.r.t. by Sylvania - 
Thorn the beam can be extinguished 
by a blanking waveform at or near 
earth potential, a small deflection 
system between the first and second 
anodes. When the blanking poten- 
tial is applied the beam is deflected 
out of line with the rest of the elec- 
trode structure and does not reach 
the screen. 

Glass -fibre Face -plates for c.r.t.s 
may obviate the use of cameras for 

G.E.C. LD603 
c.r.t. (left) with 
p.d.a. mesh be- 
hind screen com- 
pared with ordin- 
ary p.d.a. tube 
(right) at 3kV 
e.h.t. (upper pair) 
and 10kV (lower), 
with same de- 
flection wave- 
forms. Note that 
lens action re- 
duces image size 
on the ordinary 
tube (right) but 
not on the LD603. 

the photography of traces, reducing 
the equipment needed to ? light - 
tight box containing a roll of sensi- 
tive paper. Shown by Ferranti, the 
face -plate is made up of many 
axially -aligned fibres of glass of high 
refractive index in a support of low 
refractive index. The action of the 
fibres is to " pipe " the light pro- 
duced at the phosphor to the front 
of the screen; then, to produce a 
sharp record, it is necessary only to 
hold a sheet of sensitized paper 
against the tube face. Normally this 
would give a blurred image. 

COMPUTERS 
ALTHOUGH few general trends in this field were noticeable, a number of 
new detailed developments were seen, for example in storage. 

Prediction of the Future value of 
signals whose component frequencies 
have an upper maximum limit was 
demonstrated by Wayne Kerr. The 
prediction system is based on the 
fact that, if there is a maximum fre- 
quency present in a signal, there is 
also a maximum rate (depending on 
the signal amplitude) at which 
present changes in the signal can 
themselves alter. If frequencies only 
up to a certain maximum value are 
present in a signal, changes in the 
signal level which are being produced 
by these frequencies can then be 
extrapolated into the future with 
reasonable accuracy for a time equal 
to the reciprocal of pi times the 
maximum frequency. The possible 
time and amplitude errors in the 
predicted change increase with in- 
creasing frequency up to about 30% 
in amplitude and rather less in time 
at the maximum frequency. Since 
in many industrial processes the 
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maximum frequency in the measured 
quantities is limited by "inertia " to 
a low value, this system should be 
useful in process control. 

Magnetic Thin Film Computer 
Stores in an improved form were 
shown by International Computers 
and Tabulators. Apart from the 
use of a new alloy which gives a 
smaller variation of the direction of 
easy magnetization over the film 
area, these stores are unusual in that 
the magnetic film is deposited on a 

metallic (aluminium) 
rather than an insulat- 
ing surface. It has been 
found that the write 
currents induce eddy 
currents in the alumin- 
ium which double the 
magnetic field produced 
in the film for a given 
write current. This 
affect can be used either 

to improve the signal -to -noise ratio 
for' a given write current or alterna- 
tively, to reduce the write current for 
a given signal -to -noise ratio. 

By the use of two write fields at 
right angles rather than in parallel, 
the whole range of the B -H curves 
can be made use of rather than only 
their maximum values. This greatly 
reduces the tolerances which must be 
maintained on the write fields and 
currents. The use of two write fields 
at right angles also allows field 
strengths to be used which are well 
below the levels which produce 
gradual interference (walkdown) be- 
tween adjacent areas of the film. 

Multi -Track Heads for recording as 
many as forty tracks on ,1- --in wide 
magnetic tape were shown by the 
physics department of the Northern 
Polytechnic. Each head is made up 
of a number of close mica -spaced 
silver strips across the edges of which 
a very fine silver wire is soldered. 
This wire corresponds to the 
head " gap " and the head of each 
track consists of an adjacent pair of 
silver strips and the part of the silver 
wire between these strips. 

Symbol Writing at High -speed on 
magnetic tape is possible by using 
a set of the multi -track heads shown 
by the physics department of the 
Northern Polytechnic and described 
immediately above. By making use 
of wedge- shaped heads with their 
thin ends across the tape, a number 
of such multi -track heads can be 
stacked together along the tape 
length. Letters can then be written 
in as magnetization of the tape by 
feeding a pulse to the appropriate 
heads and gaps to form the appropri- 
ate letter shape. Such magnetization 
can be made visible by passing the 
tape through an ultrasonically 
agitated suspension of fine iron 
powder. A writing speed as fast as 

International Com- 
puters and Tabula- 
tors thin film mag- 
netic store. 
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lµsec /symbol is possible by means 
of this method. 

Tunnel Diode pair connected in 
series to form a sensitive current - 
amplitude or time discriminator was 
shown by the Royal Radar Establish- 
ment. A voltage is applied across 
the two (identical) diodes which is 
only sufficient to maintain one diode 
on the high -voltage positive- resist- 
ance part of its characteristic and the 
other on the low- voltage part. A 

current of less than 1 f,,A into or out 
of one of the two diodes will then 
determine which diode is switched 
to the high- and which to the low - 
voltage part of its characteristic. 
Since the diode pair is only sensitive 
to such currents during the time in 
which the voltage is applied, it can 
also be used as a time discriminator, 
in which case its sensitivity is 
20 x 10 -' sec. The use of such a 
discriminator in a computer store 
read -out circuit was demonstrated. 

INDUSTRIAL ELECTRONICS 

SOME time ago " automation " by the Uae of electronics was hailed as 
the second industrial revolution. But this was only the application of elec- 
tronic techniques to the instrumentation and control of small individual 
functions. Now, however, genuine overall automatic control of whole 
complex plants is being developed and the next few years should see the 
emergence of products made entirely without human intervention. 

Comprehensive Control Systems for 
industrial plants which use computers 
to adjust processes to the optimum 
condition for maximum profit depend 
on a prior knowledge, for program- 
ming, of all the factors affecting the 
running of the plant and, what is 
more important, the laws that relate 
these factors to the whole. As the 
plant becomes more complex either 
over -simplification has to be made to 
allow programming or a rather dif- 
ferent type of control system has to 
be used, one which will adapt itself 
by " trials," as does a human opera- 
tor, to changed conditions. At the 
N.P.L. research into self- adaptive 
control systems is being done and an 
analogue model of such a system 
was shown on the D.S.I.R. stand. 
Relatively simple, so that mathema- 
tical analysis of the " process " and 
results could be carried out without 
too much difficulty, the model was of 
a third -order system -that is, only 
three independent variables were em- 
ployed. The three variables were rep- 
resented by integrators in cascade, 
each having negative feedback loops 
completed via the earlier stages. Each 
loop was varied by a motor -driven 
potentiometer which was activated 
when a difference occurred between 
overall output and input. So that 
the effect of each variable can be 
detected, identifying test signals at 
different frequencies were applied: 
the components of the test signals in 
the error signal operated the indi- 
vidual motors. It was possible to 
apply several laws such as straight 
± limits or error squared to the error 
detector and random disturbing in- 
fluences from a variety of sources 
could be used to affect the system. 
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Coincidence or Correlation Tech- 
niques were demonstrated in appara- 
tus developed by both Isotope De- 
velopments and the British Iron and 
Steel Research Association, although 
the mode of application was rather 
different. 

When measuring the radiation 
given off by a radioactive substance 
it is sometimes mixed with a liquid 
phosphor, placed in a small trans- 
parent cell and the scintillations pro- 
duced by each discrete radiation - 
emitting event are counted by means 
of a photomultiplier. However, 
thermal noise gives a count 
in the region of 1,000 /sec at room 
temperature: thus it would be diffi- 
cult to register accurately less than, 
say, 1,000 scintillations per second. 
Cooling the photomultiplier (and the 
specimen) can reduce the number of 
noise pulses that could be confused 
with scintillations and thus enables 
a higher sensitivity to be realized; 
but the operation can be difficult. 

Isotope Developments achieve in 
their apparatus a minimum rate of 1 

count /sec. Two photomultiplier 
tubes are used; their outputs, after 
amplification, are clipped to reject 
pulses that are smaller than would 
be given by a scintillation, compared 
for coincidence and gated yet again 
to eliminate pulses that are too large. 
In this way noise is discriminated 
against as is phosphorescence (the 
glow of the phosphor after it has 
been exposed to light). The light 
from phosphorescence is produced 
by discrete changes of energy within 
the phosphor emitting at a time only 
one photon which can go only to one 
photomultiplier: coincidence is not 
achieved and the pulse is rejected. 

On the other hand the splitting of a 
nucleus leaves a track of emitting 
particles, thus sufficient photons are 
released for both tubes to be excited. 

Measurement of the reduction in 
gauge of strip metal in a rolling mill 
is difficult because of the high speed 
and irregularities in the movement of 
the strip. However, comparison of 
the speed of the before and after roll- 
ing is one possible method and 
B.I.S.R.A. were demonstrating a 
technique for measurement of strip 
speed by coincidence. 

Two spots of light are incident in 
line upon the strip surface at a 
known mutual displacement in the 
direction of travel. The light re- 
flected from the strip varies as sur- 
face imperfections occur and the 
same variation will be experienced at 
the second spot of light after a time 
depending on the strip speed. Photo- 
cells convert the reflected light to 
electrical waveforms and that from 
the " upstream " cell is delayed by a 
mechanism such as a tape recorder 
so that it coincides with the wave- 
form from the " down- stream " cell. 
Coincidence was detected by sub- 
tracting one signal from the other 
and adjusting the delay for minimum 
output. The combination of known 
distance and time give strip speed. 

Industrial Television: -The remote 
observation of dangerous processes by 
television is a well -known technique; 
however, a development by Cawkell 
probably makes the use of television 
worth while even where no danger is 
involved, but where the speed of an 
operation is too rapid to allow proper 
inspection. The " Teleremscope " is 
a modification, to form a picture 
monitor, of an oscilloscope using a 
storage tube. Designed for operation 
on 405- 525(60c/s)- or 625 -line 
systems, the monitor can be set to 
store one to four fields of the image 
on its 10 -cm c.r.t. and retain them 
until the picture is no longer re- 
quired. As a pulse can be used to 
give the " re- write " instruction, a 
form of slow -motion display could be 
arranged. 

Detection of surface flaws in tin- 
plate strip is another new idea for 
industrial TV. Developed by the 
British Iron and Steel Research 
Association, this method employs a 
rotating mirror synchronized with 
the movement of the strip to 
" arrest " the strip movement and 
present a stationary picture to the 
television camera. By storing images 
taken by the camera and displaying 
them side by side it may be possible 
to " compress " the view of a long 
strip into a relatively small picture. 
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BIOLOGICAL ELECTRONICS 

ELECTRONIC equipment is becoming more and more widely adopted 
in medical research and practice, as, in many cases, it represents the only 
possible tool for the evaluation of the minute and inaccessible phenomena 
encountered. An example is equipment used for electro- oculography, 
which is a technique whereby minute changes in skin potential of areas 
near the eye may be amplified and used to record eye movements. 

E.M.I. have developed a high -gain, 
dual- channel, d.c.- coupled amplifier 
for this purpose, the complete equip- 
ment being known as " EMMA "- 
Eye Movement Measuring Apparatus. 
High stability is achieved by the use 
of an electromechanical chopper 
followed by a.c. amplification. That 
this is necessary is evident when it is 
known that changes of less than 
100µV must be observed on standing 
skin potentials of 100mV. Backing - 
off potentials are provided to elimi- 
nate these standing voltages. 

A very flexible electronic stetho- 
scope was shown by Faraday Elec- 
tronic Instruments. The output of 
either one or two microphones is 
applied to a 3 -stage amplifier using 
sub -miniature valves, which were 
chosen for their high input impedance 
and low -noise characteristics. Fre- 
quency response controls may be ad- 
justed to restrict the upper or lower 
frequency range, to concentrate the 
operator's attention on the pheno- 
menon under examination. For 
instance, heart sounds, which are 
mainly low frequency, may be ex- 
cluded when respiration, consisting 
mainly of high frequencies, is being 
studied Two outputs are provided, 
affording facilities for two operators, 
or to operate recording or visual 
monitoring equipment. 

To eliminate dependence on 
human subjects in breathing study, 

the Research Department of 
Ana:sthetics of the Royal College of 
Surgeons has developed an electroni- 
cally- controlled breathing simulator. 
The simulator consists of pistons 
driven by a servo linkage from a 
velodyne speed control system. The 
required respiratory waveform is sup- 
plied by a transparent disc function 
generator mounted on the linkage 
shaft. A positive voltage, derived 
from the function generator on the 
grid of a balanced servo -amplifier, 
causes the current through the field 
coils of the split -field d.c. servo 
motor, one of which is in each anode 
of the amplifier, to vary differentially 
and the armature to rotate. The 
armature is fed from a constant cur- 
rent source. As the motor rotates a 

tacho- generator coupled to the link- 
age shaft produces a potential which 
opposes the original input to the 
amplifier. The amplifier is balanced, 
and the motor stationary, when the 
two voltages are equal and opposite 
about earth, with the result that the 
motor speed, which is proportional to 
the resultant positive voltage on the 
input, follows the waveform from the 
function generator. 

COMMUNICATIONS 
IT is sometimes said that, for 
" steam" radio, development is corn- 

Eye-movement measuring equipment by E.M.I. 
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plete. How wrong this point of view 
is can be seen from this year's ex- 
hibition where a new method, which 
promises great advantages, for s.s.b. 
generation, was seen. 

New S.S.B. Generation method 
developed by W. Saraga of A.E.I. 
uses only one multiplier -modu- 
lator stage compared with the more 
usual two. Summarizing previous 
methods briefly, it could be said 
that they depend either upon the use 
of filters to remove the unwanted 
sideband which is very near the 
wanted sideband, or on " outphas- 
ing " by which two suppressed -carrier 
signals are generated on " carriers " 
in phase quadrature (90° rela- 
tive phase) with modulation 
in phase quadrature. On combining 
these two d.s.b. signals, one pair of 
sidebands adds, becoming the out- 
put s.s.b. signal, and the other pair 
cancels. 

The new method requires one a.f. 
band 90° phase -shifter, and adds the 
quadrature ai. components to 
quadrature carriers, which, as these 
can be at a constant frequency, need 
not be difficult to produce. The a.f: 
plus -carrier components then pass 
into a single multiplier (ring modula- 
tor) whose output consists of the 
wanted s.s.b. signal, the product of 
the quadrature a.f. and the product 
of the quadrature carriers; the un- 
wanted al. and carrier components 
are very easily eliminated by a simple 
filter as their limits are represented 
by twice the highest a.f. and twice 
the carrier, respectively. For a change 
of sideband from upper to lower or 
vice versa it is necessary only to 
reverse a quadrature source -usually 
the carrier. The filter will, of course, 
pass both upper and lower sidebands 
without attenuation. 

A.f. Spectrum Analyser shown by the 
P.O. Engineering Department pro- 
duces spectrogram of speech with 
only a very small time delay : nor- 
mally these displays are produced by 
analysis by filters splitting up the 
spectrum to be examined; but as the 
accuracy required is increased -that 
is, the bandwidth of individual filters 
is narrowed -or flexibility in choice 
of bandwidth is wanted, the appara- 
tus quickly becomes too complex. 
The G.P.O. machine overcomes- this 
problem by sampling the 0 to 3.3kc /s 
incoming speech at 150.50ec in- 
tervals: these samples are then con- 
verted to a parallel six -bit code and 
fed into torsional wire delay lines 
1500ec long, arranged so that the 
information circulates. The digits 
are thus spaced 0.5 tsec apart in the 
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Demonstration model of new s.s.b. modulator, set out in 
block diagram form. PSI and 2 are a.f phase- shifting 
networks; +, adding stages; x, multiplier: at right - 
hand end is simple output filter. (Harlow Research 
Laboratory, A.E.1.) 

lines (the first digit entered will have 
been round once and 0.5psec on its 
second circuit when the next input is 
applied) and make three hundred cir- 
cuits (taking 45msec) before being 
cancelled by the writing -in of new in- 
formation. The signals in the lines 
are operated on by a digital -to- 
analogue converter which thus pro- 
duces an analogue of the original sig- 
nal at 300 times its original rate. 
This high- frequency analogue is 
heterodyned with an oscillator whose 
frequency is varied in synchronism 

with the vertical deflection signal to 
the display c.r.t. A single filter, 
whose characteristics may be ad- 
justed readily, sets the bandwidth to 
be examined and the resultant signal, 
after envelope detection, is used to 
brighten the trace of the c.r.t. The 
horizontal deflection of the c.r.t. spot 
is a linear sweep of a convenient 
time: thus the display represents fre- 
quency vertically and time horizon - 
ally with brightened patches indicat- 
ing by their position the presence of 
a particular band of frequencies. 

MICROWAVES 
ONE of the main trends in this field, towards broader bandwidths, led this 
year more to new broadband components rather than, as in some previous 
years, to new wide band generators. 

Waveguide Transmission is normally 
under conditions in which only one 
mode can be propagated or, alterna- 
tively, as in the low -loss systems now 
being investigated, in oversize guides 
in which several hundred modes can 
be propagated. In this latter case, 
unwanted interfering modes are 
readily produced at any slight dis- 
continuity in the guide, and the 
problems of eliminating these un- 
wanted modes have not yet been 
satisfactorily solved. Decca Radar 
showed that a useful, though not as 
great, reduction in the loss can still 
be produced by using a somewhat 
less oversize guide in which only a 
few modes can be propagated. 
Elimination of the unwanted modes 
is then possible by relatively -simple 
methods. 
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Radar Performance Monitor shown 
by Elliott enables the overall per- 
formance of the whole radar system 
to be observed. In this monitor the 
output from the radar aerial is re- 
ceived by a monitor aerial, attenu- 
ated by a total amount which can be 
varied to correspond to various path 
losses, and displayed on a c.r.t. At 
the same time, the radar pulse volt- 
age is delayed by the path delay time 
and then used to trigger a separate 
microwave oscillator to produce a 
simulated reflected pulse. The simu- 
lated reflected pulse level is made 
equal to the actual reflected pulse 
level by comparing the simulated re- 
flected pulse with the path- attenu- 
ated transmitted pulse on the 
monitor c.r.t. The simulated 
reflected pulse is then fed back along 

the path followed by the transmitted 
pulse via the monitor aerial to the 
radar's aerial. Since the simulated 
reflected pulse is made to follow the 
same path as the transmitted pulse, 
the simulated reflected pulse is 
attenuated by the path loss before 
reception by the radar's aerial. Ob- 
servation of the simulated reflected 
pulse on the radar display then 
allows the overall performance of the 
whole radar system to be checked. 

Radar Beam Position indication is 
usually obtained by coupling an 
electromechanical transducer to the 
aerial array. This has disadvan- 
tages- backlash may affect accuracy 
-new arrangements, too, preclude 
this mechanical measurement be- 
cause the beam may be moved by 
non -mechanical means, altering 
phases in the aerial feeds, for in- 
stance. By placing two stationary 
probe dipoles in the near field of the 
aerial and measuring the phase 
difference between them a pulse -by- 
pulse statement of beam position 
may be achieved (Elliott). 

Microwave Frequency Control 
system shown by Elliott employs a 
reference cavity resonator at one end 
of which is a moving -iron diaphragm. 
This diaphragm is vibrated at an 
audio frequency so as to modulate 
the cavity resonant frequency at the 
same audio frequency. A sample of 
the microwave frequency to be con- 
trolled is fed into the cavity where 
it is amplitude modulated at the 
audio frequency. This amplitude - 
modulated microwave signal is fed to 
a phase- sensitive rectifier and the re- 
sulting audio modulation output 
amplified and rectified The recti- 
fied modulation voltage is used to 
change the frequency of the micro- 
wave source so as to reduce to a 
minimum the rectified modulation 
and thus the audio modulation pro- 
duced by the cavity. The micro- 
wave source frequency has then been 
made equal to the mean cavity 
resonant frequency. The reference 
cavity resonant frequency is tern - 
perature compensated simply by 
means of a plunger which is moved 
by a temperature- sensitive bimetal 
strip, rather than by making the 
reference cavity of a low expansion 
coefficient material. In this way the 
cavity resonant frequency change 
for a temperature change of 100 °F 
may be reduced to one part in 5 x 
10`. By means of this frequency - 
control system short- and long -term 
stabilities may be obtained which are 
better than one part in 10° and 10' 
respectively. 
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Radar beam position indication by phase measurement 
(Elliott). Photograph shows dipole probes near slotted - 
waveguide aerial. 

Parametric Amplifier for u.h.f. using 
a variable- capacity diode was shown 
by Marconi. This consisted simply 
of a length of X -band guide contain- 
ing a strip with the diode mounted 
at its centre. The strip is arranged 
to be half a wavelength long at the 
signal frequency, and an odd num- 
ber of half wavelengths long at the 
X -band pumping frequency. Both 
the signal and pump frequencies are 
propagated in the guide, and an 
amplified output at the sum of these 
two frequencies is produced by the 
variable -capacity diode. This ampli- 
fied output is converted back to 
u.h.f. by mixing it with the pump 
frequency in- a second diode further 
down the guide. In this amplifier 
the down frequency conversion loss 
can be made much less than the up 
conversion gain. 

Ferrite -swept Klystron shown by 
Decca Radar incorporated a ferrite 
rod at the end of its tuning cavity. 
By varying the current in a coil 
placed round the ferrite, its perme- 
ability can be altered. This alters 
the reflection phase shift at the end 
of the cavity, and thus the effective 
cavity length. By means of this 
method electronic tuning over 
300Mc /s at X -band (9,000Mc/s) is 
possible. 

Travelling Wave Tube Limiter 
shown by S.T.C. makes use of the 
normal saturation in the output/ 
input characteristic of the t.w.t. A 
useful feature of this method of limit- 
ing is that gain is provided at low 
input levels. 

Coaxial Microwave Components are 
being increasingly used to replace 
waveguide components so as to 
secure greater bandwidths. Some 
shown by Decca Radar cover a 
range as large as from 1 to 12kMc /s. 

Decca Radar also showed a 
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G.E.C. Hirst Research Centre broadband ferrite switch. 

narrower -band coaxial phase shifter 
in which the normal straight inner 
conductor was replaced by a helix 
nearly as large as the outer conduc- 
tor. To alter the phase a hollow 
dielectric cylinder is moved Jetween 
this helix and the outer conductor. 
The electrical length, and thus the 
phase shift produced, change nearly 
linearly with movement of the dielec- 
tric cylinder. This component may 
be made relatively short. 

A coaxial variable directional 
coupler shown by Elliott consisted of 
two sections of coaxial line joined 
together at their outer walls by a 
longitudinal slot. The two centre 
conductors are replaced by strips 
which can be rotated about one edge. 
The relative power coupled from one 
line to the other may be varied 
smoothly from - 6dB to - 40dB by 
rotating the two strips so as to move 
their free edges from their closest to 
their farthest possible separation. 

Broadband Ferrite waveguide com- 
ponents were shown by the G.E.C. 

Hirst Research Centre. In a rotator 
the output was sampled in two planes 
of polarization by two crystals. The 
difference between the output of the 
two crystals is taken, amplified, and 
fed back to the ferrite magnetizing 
current in such a way as to correct 
the rotation of the plane of polariza- 
tion produced by the ferrite. By this 
means a relatively constant rotation 
over a 15% bandwidth can be pro- 
duced. A somewhat similar tech- 
nique was also used in a broadband 
switch. 

Waveguide High -power Loads shown 
by Morganite Resistors consist of 
tapered hollow wedges whose open- 
ings are made accurately equal to 
the inside waveguide dimensions. 
The load material (called Ter - 
milode) can be manufactured with 
different attenuation characteristics 
covering a total range of 200 to 1, 
and sections with different attenua- 
tion characteristics can be combined 
to give a uniform heat dissipation 
along the wedge. 

SEMICONDUCTORS 

A HIGH speed of development continues in the field of semiconductors 
-each year we record at this exhibition some of the devices and manu- 
facturing techniques evolved in the past year; but, on looking back, these 
often appear entirely disconnected from each other -developments that 
occurred during the year were "too old " to be shown at the next exhibition. 

Boff Diode, like the tunnel diode, is 
a device that can be used for fast 
waveform shaping and switching. 
Unlike the tunnel diode, though, it 
is a passive device and can work at 
considerably higher powers, typically 
0.5A switched in 2mµsec. Plessey 
demonstrated a Boff diode, switching 
power into a short -circuited line. 

In an ordinary semiconductor 
junction, carrier storage results after 
the junction has been switched off by 
reversing the supply, in a gradual 

decay of the current output: this is 
usually made as short as possible by 
making the carrier lifetime short. 
In the Boff diode, however, a long 
carrier lifetime is chosen and the 
carriers are made to " congregate " 
near the junction by the application 
of a drift field which is achieved by 
grading the materials forming the 
junction. On reversal of the supply 
polarity, current will flow practically 
unabated from the junction, and then 
stop suddenly, instead of dying away. 
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Binistor is the name used by G.E.G. 
to describe a four -layer pnpn struc- 
ture with leads attached to each 
layer. The normal controlled recti- 
fier can be switched on by an 
external pulse, but, like the thyra- 
tron, the main current flow has to be 
interrupted to switch it off. The 
Binistor, however, can be switched 
both on and off by application of 
control pulses -as demonstrated, 
some 50mA at 45V was switched in 
0.211,sec by 2mA pulses. 

Regrown Diffused silicon -transistor 
manufacturing technique developed 
by G.E.C. shows promise for reduc- 
ing the difficulty of making silicon 
devices, and at the same time in- 
creasing the usable " yield " of tran- 
sistors from a batch. A small block 
of silicon has placed upon it smaller 
blocks heavily doped with arsenic 
(n -type material) and boron (p-type 
material) and the whole is heated 
from above until only a part of the 
original silicon block remains un- 
melted. On cooling, the heavily 
doped materials re- crystallize (in a 
pyramid shape) on to the block to 
form a single crystal of, as the 
arsenic is made predominant, n -type 
material. Then, during baking at 
high temperature, boron diffuses 
from the n -type material to form a 
p -layer between the silicon and n- 
material. This layer can be very 
thin and controlled accurately. The 
remaining block is cut into small bars, 
each of which has the required tran- 
sistor structure. 

Epitaxial Transistors have a low 
bottoming voltage combined with the 
high collector- breakdown potential 
and h.f. advantages of diffused con- 
struction. The ordinary diffused 
transistor is made by taking a wafer 
of high- resistivity material, which 
has to be of reasonable thickness for 
mechanical strength, and diffusing 
impurities into it to form base and 
emitter regions. Naturally, the high 
resistivity of the collector region 
results in a high bottoming voltage. 

The epitaxial technique starts off 
with a low- resistivity wafer (hence 

EMITTER II/ASE 

COLLECTOR 

HIGH -RESISTIVITY LAYER 

LOW- RESISTIVYTY SUPPORT LAYER- 

Simplified diagram of section through 
expitaxial transistor. 
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low bottoming voltage) and the high - 
resistivity collector region is allowed 
to crystallize from a vapour, as a thin 
layer with the same crystal orienta- 
tion as that of the wafer. S.T.C. 
use, for germanium transistors, ger- 

manium iodide vapour, whereas 
Texas Instruments were showing 
epitaxially -made transistors using 
silicon. Further stages in the manu- 
facturing process are similar to those 
used for diffused -base transistors. 

OTHER INTERESTING EXHIBITS 

WE conclude with a number of items which do not fit neatly into the fore- 
going groups but which interested us and which seem worth recording. 

Electron -beam Alignment: One of 
the problems associated with the use 
of beams of high- energy electrons or 
ions is that of ensuring that the beam 
is properly focused and travelling in 
the right direction, say along the axis 
of a comparatively narrow tube. Ob- 
servation of the beam with a fluores- 
cent screen cannot be employed as 
incidence of the beam upon a surface 
could produce dangerous amounts of 
radiation. A technique developed at 
the Physics Department of Reading 
University overcomes the difficulties 
very simply. A diaphragm with a 
central hole and two insulated metal- 
lic quadrants is introduced into the 
apparatus so that the hole lines up 
with the designed beam direction and 
the beam is caused to rotate with 
constant angular speed by means of 
applied deflecting field : for an elec- 
tron beam horizontal and vertical 
deflection coils fed with two sine 
waves having a 90 ° phase relation 
could be used. In two quadrants the 
beam will pass and in the other two 
it will strike the plates producing an 
output from them, which is displayed 
upon a c.r.o. synchronized with the 
rotating scan. If the beam is off - 
centre then its time of travel between 
or across the plates will be different, 
so producing asymmetrical wave- 
forms. Similarly, as the focus of the 
beam is improved the time it takes to 
move on to or off a plate is reduced, 
thus the waveform becomes more 
" peaky ". By adjusting for a spiky, 
symmetrical waveform, correct beam 
alignment and focus is achieved from 
a remote, safe point : it is then neces- 
sary to switch off the deflection. 

Another beam -alignment problem 
is encountered when setting up high - 
resolution c.r.ts. If the electron beam 
emerges from the gun other than 
along the axis of the magnetic fields 
of focus and scan coils then distor- 
tions (usually defocusing and astig- 
matism) can occur. Thus to correct 
for the manufacturing tolerances 
either the focus coil and, possibly, 
the deflector coils have to be offset, or 
restoring influences applied with 
small magnets. A procedure devel- 

oped by E.M.I. shows promise of re- 
ducing the labour involved : for this 
the focus coil is energized with a.c. 
of a value such that the spot is 
focused at the peaks d the a.c. As 
the direction of the current is 
reversed two separated focused and 
one defocused spots (when the cur- 
rent is zero) will appear unless the 
beam alignment is correct. Adjust- 
ment for coincident spots centred in 
the defocused spot rapidly gives 
optimum focus. 

Cold- Cathode Trigger Tubes suffer 
from a power limitation because ion 
bombardment of the cathode causes 
damage which results in "whiskers" 
of cathode material growing on the 
trigger electrode, so affecting the 
level at which the tube " fires." 
Mullard have found that, by using a 
tubular cathode (formed from helic- 
ally wound flat strip) with the trigger 
electrode near a tab at one end of 
the tube, the discharge moves into the 
tube and, once inside, stays there 
with a lower cathode voltage drop 
than the open construction entails. 
The trigger electrode does not " foul 
up " and the power handling capacity 
is improved with maximum permis- 
sible peak currents some three times 
those of the conventional tube. 

Analogue of Furnace for firing cera- 
mics has been used by Morgan 
Crucible to determine optimum de- 
sign factors rather than an extensive 
and time- consuming series of calcu- 
lations which have to be modified 
again and again as design work is 
carried on and the original " guesti- 
mates " prove inaccurate. In the 
analogue, electrical quantities repre- 
sent the various parameters: for ex- 
ample charge represents heat; volt- 
age, temperature; capacitance, ther- 
mal capacity; conductance, thermal 
conductivity. Trigger circuits detect 
changes in "temperature" and alter 
the parameters of " heat input " and 
" loss " and the time scale is com- 
pressed so that lsec on the analogue 
represents half -an -hour of real (kiln) 
time. 
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WORLD OF v In TIESS 

Car Radio Licences 
A DOMESTIC broadcast receiving licence permits 
the licensee to use "one or more portable sound or 
television broadcast receiving sets provided that ... any such set is operated by a battery wholly 
contained within the set and is not permanently 
installed in any premises, vehicle, vessel or other 
place." So far as car radio is concerned this has in 
the past been interpreted in the summary of regula- 
tions published in the Wireless World Diary by the 
phrase "a separate licence is needed for a set fitted 
permanently in a motor car." 

When asked recently to approve the Diary sum- 
mary as is done periodically, the phrase was modi- 
fied by the Post Office to read " a separate licence 
is needed for a set fitted in a motor car or con- 
nected to the car battery." When we questioned the 
modification we were told it is " a clarification of in- 
tention" and not a change in licence regulations. 
This makes it quite clear that a portable set which 
when used in a car is plugged into an amplifier unit 
powered from the car battery and not from its self - 
contained battery (as is now done by some manu- 
facturers to give improved output) the set needs a 
separate licence. 

P.A. Show 
THE object of the Association of Public Address 
Engineers is " to promote and protect the interest 
of public address and its allied services" (our italics). 
The Association is, therefore, featuring at its annual 
exhibition in March a display showing the advan- 
tages of using television with p.a. for gatherings 
where the audience is accommodated in more than 
one hall. 

The show is being held on March 8th at the 
King's Head Hotel, Harrow -on- the -Hill, Middx., 
and will be open from 11.0 to 6.30. Tickets are 
obtainable free from exhibitors (listed below) or 
direct from the A.P.A.E., 394 Northolt Road, South 
Harrow, Middx. 
Audix Rendar Instruments 
Antone Reosound Engineering 
C.T.H. Electronics Reslosound 
Chapman Ultrasonics S.T.C. 
E.M.I. Electronics Shure 
Film Industries Tellux 
G.E.C. Vortexion 
Lustraphone H. Warren 
Magnets BVC Westrex 
Pamphonic Reproducers Whiteley Electrical 
Philips C. T. Wright 

Components Show 
AT the Radio and Electronic Components Show, 
which opens at Olympia on May 30th, more than 
250 exhibitors -an increase of nearly 50% on 1959 
-will occupy an area four times as large as previous 
shows organized by the Radio & Electronic Com- 
ponent Manufacturers' Federation. Admission to 
the Exhibition, which will remain open for four days, 
will cost 5s. 
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Satellite Communications 
THE Post Office's decision to " go ahead with the 
erection of a ground radio station with a large 
steerable aerial system for satellite communication 
tests" was announced on behalf of the P.M.G. at 
the annual dinner of the Telecommunications 
Engineering and Manufacturing Association. Teams 
of specialists from the U.S.A. and this country have 
recently exchanged visits and discussed plans for 
tests of transatlantic satellite communications. 

"Space " Technology 
TWO symposia being organized by the British 
Interplanetary Society are of particular interest to 
readers of Wireless World. The first is a one -day 
programme of eight papers on communications 
satellites presented by specialists from both this 
country and the U.S.A. The meeting will be held 
in the Council Room of the Federation of British 
Industries, 21 Tothill Street, London, S.W.1, on 
May 12th, from 10.0 to 5.0. The registration fee for 
non -members is 1 gn. 

The second symposium is a three -day meeting 
arranged primarily to bring together scientists and 
engineers from Western Europe to discuss the possi- 
bility of formulating a joint programme of space 
research. This, the first European Symposium on 
Space Technology, will open on June 26th and will 
also be held at the F.B.I. The registration fee is 
5 gn. 

Registration forms and programmes for both 
meetings are obtainable from The British Inter- 
planetary Society, 12 Bessborough Gardens, London, 
S.W.1. 

Electronics in North East 
N.E. ENGLAND'S first exhibition devoted exclu- 
sively to electronic engineering opens at Newcastle - 
upon -Tyne on February 28th for three days. 
Organized by the North East Industrial and 
Development Association it is being held at the 
City Baths Hall. The exhibitors include: Burgess 
Products Co.; Derritron; Electricals (Laboratory); 
Elliott Bros.; Farnell Instruments; Sir Howard 
Grubb, Parsons & Co.; Heywood & Co.; Imhof; 
Joyce, Loebl & Co.; Marconi Instruments; Measur- 
ing Instruments (Pullin); Microwave Instruments; 
Morganite Resistors; Mullard; Murray Swanson & 
Co.; Research and Control Instruments; Solartron; 
Southern Instruments; Tyne Tees Television; 
Wayne Kerr Laboratories; and Welwyn Electrical 
Laboratories. 

A number of colleges in the Region are providing 
a combined display featuring educational facilities 
in electronic engineering. 

The exhibition opens at 2.0 on the first day and 
at 10.0 on succeeding days. It closes each day at 8.30. 
Admission 6d. 
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N.R.D.C. Report 
EXPERIMENTAL work based on a proposal by 
Dr. D. Gabor for the direct generation of electricity 
by a thermionic method is one of many projects 
mentioned in the Report and Statement of Accounts 
for the year July 1st, 1959 to June 30th, 1960 of 
the National Research Development Corporation 
(H.M. Stationery Office, is 6d). Income from royal- 
ties during the period rose to £259,000 compared 
with £182,000 in the previous year, and expenditure 
was £427,000 with forward commitments of 
£739,000 for further developments of, for instance, 
fuel cells and Hovercraft which are being actively 
pursued. Sir William Black (chairman) in intro- 
ducing the report said, " The wit of our brilliant 
research scientists is of no value to the nation if 
it is not quickly turned to industrial use. It is the 
object of the N.R.D.C. to do just this...." 

Trader Year Book 
CONDENSED specifications of current sound 
radio and television receivers and tape recorders; 
valve and c.r.t. base connections; transistor types 
and connections; and field -strength contour maps 
of U.K. television stations are but a few of the 
features of the 1961 edition of the "Wireless & 
Electrical Trader Year Book." First published in 
1925 the Trader Year Book has become the vade 
mecum of the radio dealer and indeed of the radio 
industry in general. All the features which experi- 
ence has shown to be the most useful have been 
retained and brought up to date; one of the most 
useful of these being the directory of manufac- 
turers' addresses. Prepared by our associate journal 
Wireless & Electrical Trader it is published by Iliffe 
Books Ltd., price 15s (postage is 6d). 

IN BRIEF 
British Association. -The Kelvin lecturer for the 

annual meeting of the British Association, which will be 
held in Norwich from August 30th to September 6th, is 
Professor D. J. E. Ingram whose subject will be con- 
nected with micro -wave radio. Dr. Ingram, who was 
appointed professor of physics at the University College 
of North Staffordshire in 1959, was previously reader 
in the electronics department of the University of South- 
ampton. 

Railway Telecommunications. -A conference on rail-. 
way modernization is being organized jointly by the 
Institutions of Civil, Mechanical and Electrical En- 
gineers, for May 3rd and 4th at the Institution of Civil 
Engineers, Great George Street, London, S.W.1. One 
of the five main papers is signal engineering and tele- 
communications and will be presented by J. F. H. Tyler, 
chief signal and telecommunications engineer, S. Region, 
British Railways. 

A.S.L.I.B. =The annual conference of the electronics 
group of the Association of Special Libraries and Infor- 
mation Bureaux will be held at Ashridge College, Berk - 
hamsted, Herts., from April 21st to 23rd. At this the 
group's third conference papers will cover both librarian- 
ship and information work with special reference to the 
field of electronics. Further particulars are obtainable 
from: N. E. C. Isotta, Ministry of Aviation, T.I.L.2., 
First Avenue House, High Holborn, London, W.C.1. 
The fee is £7. 
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T.E.M.A. Awards For Apprentices. -For the fourth 
year the Telecommunications Engineering and Manu- 
facturing Association has held a competition for the 
three best final year apprentices of their member -firms. 
The prizes, to the value of £25, were awarded to the 
following at the Association's annual dinner on February 
15th: P. G. C. Young, B.Sc., graduate -in- training with 
G.E.C.; Peter Hunt, Dip. Tech., student apprentice with 
A.T.E.; and E. T. Lamb, technician apprentice with 
Ericsson. 

Dover's permanent low -power television station was 
brought into service on February 1st. The transmitter, 
which shares a site near Swingate with an Air Ministry 
station, operates in channel 2 with vertical polarization. 
It is equipped with an 0.5kW vision transmitter supplied 
by S.T.C. The station will later be equipped for 
v.h.f. sound broadcasting. 

Soviet television receivers adapted to receive 405 -line 
transmissions will be demonstrated at the Soviet Indus- 
trial Exhibition which is being held at Earls Court, 
London, from July 7th to 29th. Capital equipment as 
well as consumer goods in the radio and electronics 
fields will be among the 12,000 or more exhibits planned 
for the nine sections of the exhibition. 

" Applications of Analogue Computers " is the title 
of a two -day symposium to be held at Loughborough 
College of Technology on April 10th and 11th. It is 
being organized jointly by the departments of electrical, 
mechanical, aeronautical and chemical engineering. The 
fee for the course, accommodation and meals, is 51 gn. 

Brit.I.R.E. Membership. -The annual report of the 
British Institution of Radio Engineers for 1959/60 re- 
cords that on March 31st last the Institution had an 
effective membership of 6,332 which shows a growth of 
almost 1,000 in the past five years. 

" The Satisfied User," a 30- minute sound colour film 
illustrating some of the uses to which the ICT1200 
series of computers is being put, is available on loan 
from International Computers and Tabulators Ltd., Pub- 
licity Division, 149 Park Lane, London, W.I. 

Soviet Production. -The number of television sets 
manufactured in the U.S.S.R. last year totalled 1.7M 
which was a 35% increase on the previous year's figure. 
There was a 3% increase in the number of sound re- 
ceivers bringing the total to 4.2M. 

"Lifeline ", a new portable transmitter- receiver for in- 
flatable liferofts is strapped to the knees of the operator 
and is powered by a hand- driven generator. The set, 
which is produced by Clifford and Snell and marketed by 
Marconi International. is pretuned to the international 
R/T distress frequency (2182 kc /s) and can be used either 
for speech or to radiate an automatic two -tose alarm signal. 
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Personalities 
Air Vice -Marshal Sir Leslie Dalton- Morris, K.B.E., 

C.B., Air Officer Commanding -in- Chief, Signals Com- 
mand R.A.F. since 1959, has been appointed Air Officer 
Commanding -in- Chief, Maintenance Command with the 
acting rank of Air Marshal. Sir Leslie, who was 
knighted in 1959, has been a signals specialist through- 
out his Service career. He was Deputy Chief Signals 
Officer, Fighter Command, during the Battle of Britain. 
In 1944 as Chief Signals Officer, Bomber Command, he 
headed a team of specialists working on radio counter- 
measures operated by Bomber Command. Prior to 
commanding No. 90 Sig- 
nals Group, which was 
raised to Command level 
in 1959, he was Assistant 
Chief of Air Staff (Sig- 
nals). Earlier he com- 
manded the R.A.F. 
Central Signals Establish- 
ment. He is 54. Sir 
Leslie's successor at Sig- 
nals Command is Air 
Vice -Marshal W. P. G. 
Pretty, C.B., C.B.E., who 
has been Director General 
of Organization at the 
Air Ministry since 
October, 1958. In 1944 
he was appointed deputy - 
director of radar in the 
Air Ministry. The follow- 
ing year he became 
Chief Signals Officer, 
Fighter Command, and in 1951 was appointed Director 
of Electronics Research and Development (Air) at the 
Ministry of Supply. Air Vice -Marshal Pretty is 51. 

A.V-M. W.P.G. Pretty 

N. A. Twemlow, M.B.E., who is a director of a num- 
ber of companies in the Pye group, has been appointed 
to the board of E. K. Cole Ltd., and W. M. York, com- 
mercial director of E. K. Cole Ltd. becomes a director 
of Pye Ltd. Mr. Twemlow was for a short time with 
Ekco before he joined Pye in 1934. Mr. York, who has 
been with Ekco since 1932, is also a director of Radio 
Industry Exhibitions Ltd. 

Hector V. Slade, M.B.E., T.D., J.P., managing director 
of the Garrard Engineering and Manufacturing Com- 
pany, has joined the board of Plessey International Ltd. 
It will be recalled that Plessey recently acquired Garrard. 
Mr. Slade, who is 44, joined Garrard in 1935 and be- 
came managing director in 1957. He is chairman of 
the council of the Radio and Electronic Component 
Manufacturers' Federation. 

R. J. F. Howard, a director of Lancashire Dynamo 
Electronic Products Ltd. (a member of the Metal In- 
dustries group), has been appointed director of market- 
ing for the group and will be primarily concerned with 
the group's electrical companies. He remains a non- 
executive director of Lancashire Dynamo Electronic 
Products and also joins the board of five other M.I. sub- 
sidiaries. He received his initial training with Harries 
Thermionics and was for some years with the Mullard 
organization where he was latterly concerned with in- 
dustrial applications of valves. In 1945 he joined the 
development staff of the English Electric Company and 
two years later was appointed chief engineer of British 
Electronic Products (now Lancashire Dynamo Electronic 
Products). He is 40. 
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W. M. Chapman -Walker, C.B.E., M.V.O., M.B.E., 
who has been associated with Aerialite Ltd. for some 
years as a member of its London organization, has 
become a director. He was the first managing director 
of the programme organization, Television Wales and 
the West, and is joint general manager of the News of 
the World organization. He represents Aerialite and 
Television Wales and the West on the board of Wire - 
vision Ltd. 

Air Vice -Marshal W. E. Dutton, C.B., C.B.E., D.S.O., 
D.F.C., has retired from the Royal Air Force after 32 
years' service and joined the board of E.M.I. Electronics 
Ltd., as director responsible for Ministry work. He 
played a prominent part in setting -up the London Air 
Traffic Control Zone in 1946 and helped to create the 
first international air traffic control organization in post- 
war Europe. 

J. B. Webb, A.M.I.E.E., is appointed head of the valve 
section of the B.B.C.'s Transmitter Department in suc- 
cession to H. S. Walker, M.B.E., A.M.I.E.E., who has 
retired. Mr. Walker joined the British Broadcasting 
Company in 1922 as engineer -in- charge of the Bourne- 
mouth transmitter. Mr. Webb, who joined the B.B.C. in 
1934, was for some time in the engineering secretariat 
but since 1953 has been an engineer in the section of 
which he now becomes head. 

R. D. A. Maurice, Ing -Dr., Ing.E.S.E., A.M.I.E.E., is 
appointed assistant head of the B.B.C.'s Research De- 
partment in succession to A. B. Howe, O.B.E., M.Sc., 
M.I.E.E., who recently retired after 36 years' service 
with the Corporation. Dr. Maurice joined the Research 
Department in 1939 and became head of the receiver 
and measurement section in 1943. Since 1958 he hay 
been head of the television group. 

Dudley Saward, O.B.E., who is 47, has joined the 
board of Bush Radio as managing director designate. 
He recently resigned from the managing directorship 
of Texas Instruments Ltd., which he joined on its 
formation in 1956, but has remained a director. Mr. 
Saward, who was Chief Radar Officer, Bomber Com- 
mand, during part of the war, was for some time after 
the war manager of navigation and telecommunications 
for British European Airways. 

D. Saward J. C. G. Bell 

J. C. G. Bell has been elected to the board of Rank 
Cintel as managing director designate. Mr. Bell, who 
is 51, served in the R.A.F. during the war and was in 
charge of air navigation research and development at 
the Ministry of Supply. He joined the Sperry Gyroscope 
Company in 1945 and since 1959, until he recently left to 
join Rank Cintel, had been director and manager of the 
Brentford division of the company. 
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O. S. Puckle, M.B.E., M.I.E.E., of timebase fame, has 
retired from E.M.I. where for the past five years he has 
been chief lecturer and has travelled extensively over- 
seas lecturing on the company's products. He joined 
the company in 1948. His industrial career began at 
Standard Telephones and Cables. This was followed 
by a period with Marconi's where at one time he was 
concerned with experimental work on 75cm transmis- 
sion. He then joined A. C. Cossor where he worked for 
many years with L. H. Bedford mainly on television 
research and later on the development of radar receivers. 

Charles P. Ginsburg, vice- president of the Ampex 
Corporation of California and manager of the Corpora- 
tion's advanced development, has been awarded the 
Valdemar Poulsen gold medal by the Danish Academy 
of Technical Sciences, for his " guiding spirit and prin- 
cipal participation in the development of the `video tape' 
recorder." This is the seventh award of the gold medal, 
named after the Danish scientist, since its introduction 
in 1939 when Poulsen himself received it on his 70th 
birthday. 

Frank S. Richmond, who has been a director of A. H. 
Hunt (Capacitors) since 1939, retired at the end of the 
year. He originally joined the company in 1928. He 
relinquished the position of deputy managing director 
and sales director two years ago but remained on the 
board as an executive director. 

J. Maurice, managing director of Lustraphone Ltd., 
has been nominated president of the Association of Pub- 
lic Address Engineers for 1961/62. The election of 
officers takes place on March 8th, the date of the Asso- 
ciation's annual exhibition. 

Two appointments are announced by Fortiphone Ltd.: 
J. A. Steel becomes manager, hearing aid and machine 
division; and I. W. Rae, manager, components division. 
Mr. Steel was previously with Plessey for 10 years, the 
last four of which were spent with Plessey Nucleonics as 
production manager. Mr. Rae was previously a pro- 
duction manager at Elliott Brothers and was at one time 
with the G.E.C. 

N. Girton has been appointed manager,, home sales, 
and C. R. Russell manager, export sales, by the M -O 
Valve Company. Mr. Girton joined the company in 
1950 and became engineer -in- charge of the u.h.f. and 
microwave valve manufacturing section. In 1959 he 
was appointed assistant manager (home sales). Mr. 
Russell went to Wembley Research Laboratories, now 
the Hirst Research Centre, of G.E.C. in 1947 where he 
has been particularly concerned with the company's 
mircowave programme. 

Albert Lowe, managing director of International 
Aeradio (Pakistan) Ltd., since its formation in 1949, 
has retired. His radio career began in 1918, when he 
joined the Marconi Marine Company as a wireless 
operator. He went to Imperial Airways as radio operator 
in 1933 and was for some time B.O.A.C. signals super- 
intendent, Far East. 

R. D. Stafford, A.M.I.E.E., works director of Cawkell 
Research and Electronics, Ltd., now a subsidiary of 
Simms Motor and Electronics Corporation, has been 
appointed chief engineer of Cawkell's Industrial 
Division. R. Reeves, A.M.I.E.E., is appointed chief 
engineer, special products division, and D. Parker, B.Sc., 
senior engineer, special services. Cawkell's Research 
and Development Division is now at 99, Uxbridge 
Road, London, W.5, next door to the development 
laboratories of the associate company, Dawe Instru- 
ments, Ltd. 
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P. G. A. H. Voigt, who has been in Canada since 
1950, has joined the Telecommunications and Elec- 
tronics Branch of the Canadian Government's Depart- 
ment of Transport. The Department regulates radio 
operation in Canada as does the Post Office in this 
country. 

Having regrouped its Aeronautical Division (of which 
Dr. B. J. O'Kane is manager) in new premises at Basil- 
don, Essex, Marconi's have made the following appoint- 
ments:- F. Wheeler, formerly sales and contracts 
manager has been appointed deputy manager; G. P. 
Parker, A.M.I.E.E., deputy chief air radio engineer 
(development) since 1957, becomes manager, engineering 
co- ordination; G. E. Beck becomes chief engineer, 
navigational aids; and L. R. Mullin, chief engineer, air- 
borne communications. Other new appointments are: 
J. H. Gill, service manager; E. Swinney, systems 
manager; B. J. Infield, sales manager; and C. A. R. 
Mackley, contracts manager. 

The I.T.A. has appointed engineers -in- charge at three 
of its new transmitters. Henry N. Salisbury, Assoc: 
Brit.I.R.E., to Caldbeck, near Carlisle; Kenneth Archer, 
Assoc.Brit.I.R.E., to Caradon Hill, Cornwall; and 
George W. Stephenson, Grad.I.E.E., to Stockland Hill, 
Devon. Mr. Salisbury, who is 32, was with the B.B.C. 
for 14 years before joining the Authority in January, 
1958. Mr. Archer, 36, joined the Authority in August, 
1959, and Mr. Stephenson, 36, in April, 1958, both 
after 18 years with the B.B.C. 

Peter E. M. Sharp, A.C.G.I., B.Sc.(Eng.), A.M.I.E.E., 
general manager of Westrex Company Ltd., which he 
joined last year, has been appointed a director of the 
company. Immediately prior to joining Westrex he 
was for some time personal assistant to the managing 
director of the Troughton and Young group of com- 
panies. 

C. A. P. Cannon, who has been with Measuring 
Instruments (Puffin) Ltd. for 21 years, has become 
general manager and is appointed to the board. He was 
for some time production manager prior to his appoint- 
ment last year as assistant to the managing director. 

M. Esterson is manager of the newly- formed high - 
power klystron division of the English Electric Valve Co. 
This division has been formed to co- ordinate work pre- 
viously done in separate divisions. 

T. M. A. Lewis, B.Sc., author of the article on 
a record equalizer on page 121, graduated at the Imperial 
College of Science and Technology (where he read 
mathematics) in 1959. He has since been a graduate 
apprentice at the guided weapons establishment of 
English Electric Aviation Ltd. at Stevenage. He is 
23. 

Major William Logan, general sales manager of Avo 
Ltd., has been appointed to the board of the company, 
and will assume the responsibilities of sales director. 

OBITUARY 

George G. Blake, M.Sc., F.Inst.P., M.I.E.E., well 
known to " old timers " as author of the reference book 
" History of Radio Telegraphy and Telephony," died in 
Sydney on January 16th. For many years prior to going 
to Australia he was radiographer to several hospitals. 
Between 1940 and 1945 he was in the Physical Labora- 
tory of the University of Sydney where he later taught 
for a few years. 

Hamish Kirkwood, secretary of the Association of 
Dry Battery Manufacturers since 1951, died on January 
19th aged 54. Since 1957 he had also been secretary 
of the Accumulator Manufacturers' Association and of 
the British Starter Battery Association. 

E 
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News from Industry 

"Space" Consortium. -British Space Development 
Company has been formed by a consortium of eight com- 
panies " to bring together a representative cross -section 
of that part of the industry which is interested in the 
development and exploitation of space for commercial 
purposes." The eight parrcipating companies are 
A.E.I., Associated Telev s_on, B.I. Callender's Cables, 
Decca Radar, de Hav:lland, Pye, Rank Organization and 
Rolls -Royce. Sir Robert Renwick was prime mover in 
the formation of the company and Grp. Capt. D. Saward 
(Rank), Grp. Capt. E. Fennessy (Decca) and J. Brinkley 
(Pye) have been appointed as an organizing committee. 

Marconi -Itek Agreement. -A five -year agreement 
has been signed by Marconi's and the Itek Corporation, 
of Cambridge, Mass., allowing Marconi's to manufac- 
ture in the U.K. more than 1,000 types of Hermes fre- 
quency- selective crystal filters produced by Itek 
Electro- Products Company. Marconi's will be able to 
market these in all countries of the " western world " 
except the United States. Itek Electro- Products Com- 
pany was formed last November as a result of the 
merger between the Itek Corporation and Hermes 
Electronics Company. 

Industrial electronic control equipment designed and 
manufactured over the past 15 years by Lancashire 
Dynamo Electronic Products Ltd. is to be manufac- 
tured in the United States by Emerson Electric Manu- 
facturing Company, of St. Louis, Missouri. The agree- 
ment also provides for a reciprocal flow of " know how " 
between the two companies and the exchange of person- 
nel for training. 

Facsimile equipment designed by Alden Research 
Foundation, of Westboro, Mass., will be manufactured 
in this country by Redifon Ltd. The agreement between 
the two companies also provides for Redifon to develop 
the sales of Alden automatic " order- write " and bank- 
ing systems throughout the U.K. 

Elac Electronic Components Ltd. has been formed as 
a subsidiary of Electro Acoustic Industries Ltd., to 
develop and manufacture components other than loud- 
speakers and kindred acoustic products. P. W. Pannell, 
previously chief television component engineer of Elec- 
tro Acoustic Industries, has been appointed technical 
director of the new company. 

Admiralty Station. -The major part of the receiving 
equipment at the Admiralty receiving station at Forest 
Moor, near Harrogate, Yorkshire, was supplied by 
Marconi's. The equipment includes a considerable 
number of triple- and double -diversity receivers (some 
for s.s.b. operation), telegraph recording units and elec- 
tronic aerial exchange equipment. 

Thermionic Products (Electronics) Ltd. have supplied 
the first of their new transistor multi -channel recorders 
for the Ronaldsway (Isle of Man) airport. The recorder's 
i -in tape provides for eight communication channels, a 
time signal reference channel and a reserve channel for 
emergency use. 

Naval Radar. -The Kelvin Hughes 14/12 radar is 
being installed in the smaller vessels of the Royal Navy. 
It will incorporate a few additional features to make it 
suitable for Naval use and will be known as Type 975. 
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COMPAC. -Cable and Wireless have placed an order 
worth £1OM with Submarine Cables Limited and 
another worth £9M with Standard Telephones and 
Cables Limited for cable and equipment for COMPAC, 
the trans- Pacific telephone cable to be completed in 
1964. Submarine Cables will supply 5,875 miles of 
cable, 93 repeaters and the deep -sea housings for all 
the 335 repeaters in the project, and S.T.C. 2,800 miles 
of cable, 242 submerged repeaters and the 38 submerged 
equalizers. 

Bendix- Ericsson. -What was the instrument division 
of Ericsson Telephones Limited forms the basis of a 
new company, Bendix Ericsson U.K. Ltd. It is operat- 
ing from High Church Street, New Basford, Notting- 
ham. (Tel.: Nottingham 75115.) 

Airfield Surveillance Radar. -An order for a substan- 
tial number of Cossor moving- target radars for installa- 
tion at R.A.F. airfields in this country and abroad has 
been placed with the company by the Ministry of 
Aviation. 

Allegro Sound Equipment is the new name adopted 
by P.A.R. Electronics Co., 7 Avery Row, London, WA 
(Tel.: Mayfair 9910), manufacturers of the Allegro tape 
recorder. P. A. Rispoli, founder of P.A.R. Electronics. 
is managing director. 

Grundig. -The grand total of Grundig products 
manufactured in Germany since 1947 now exceeds 
10M. This total comprises 6.2M radio receivers (includ- 
ing portables), M radio gramophones, 1M television 
sets, 2M tape recorders and dictating machines and 
50,000 measuring instruments. 

Dupol plastic film capacitors, which are manufac- 
tured in Italy by Ducati, are now being marketed in the 
U.K. by W. Greenwood (London) Ltd., of 677, Finchley 
Road, London, N.W.2. (Tel.: Swiss Cottage 3383.) 

Zenith. -More than one million television re- 
ceivers were produced and sold during 1960 for the 
second successive yea; by the Zenith Corp. of Chicago. 

OVERSEAS TRADE 
Australia. -Ferranti have established a computer 

office at 65 Queen's Road, Melbourne. W. R. Arnott, 
an Australian, is in charge of the office, where initially 
a Sirius computer is to be installed, and assisting him is 
Keith Nicol from the U.K. 

Television Cameras. -Twelve E.M.I. image orthicon 
cameras and associated equipment are being supplied to 
the Canadian General Electric Co. who have been 
awarded a C$500,000 contract to provide equipment for 
Montreal's new television station, CFTM -TV. 

Canadian Agents. -Alma Components Ltd. have 
appointed Associated Electronic Components Limited, 
of 1560 Avenue Road, Toronto 12, Ontario, to be their 
agents for precision wirewound resistors in Canada. 

Marine Equipment. -Five large new turbine tankers 
being built in Sweden for Mobil Tankships Company 
Ltd., of Bermuda, are to be fitted with radio equipment 
and radar supplied by associated Electrical Industries. 
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Accurate Record Equalizer 
TRANSISTOR STEREO PICKUP PRE- AMPLIFIER CIRCUIT 

THE unit to be described is intended for use 
with high - quality magnetic pickup cartridges, and 
features unusually- accurate equalization for the 
standard microgroove recording characteristic. The 
signal -to -noise ratio is of high -fidelity standard 
and the total harmonic distortion is extremely low. 
Two of the pre -amplifiers can be used with stereo- 
phonic cartridges, provided the battery is decoupled 
so that cross -talk is minimized. 

The specifications to which the unit was designed are: 
(1) Power supply 18V. 
(2) Noise introduced by unit to be negligible under 

listening conditions. 
(3) Equalization accuracy better than ± 1dB from 

20c /s to 20kc /s. 
(4) Total harmonic distortion < 0.1% at 100mV 

T.M.S. output. 
(5) Gain at lkc /s to be within ± 0.5dB of unity 

voltage gain when feeding a load 50k Q. 
As the results show, these specifications were 

achieved or bettered. The specification on equaliza- 
tion accuracy would seem unusually strict, but since 
the better magnetic cartridges available today have a 
frequency response which is flat within ±1 dB 
from 30c /s to 15kc /s, it was thought worth while 
to aim for an equalization accuracy at least as good 
as that in specification (3). As far as the distortion 
figure is concerned, this would seem to be the 
accepted standard for high -fidelity reproduction. 
Equalization.- Before describing the circuit, it 
is proposed to describe how the equalization is 

Figs. I (a) and (b). Two types of feedback amplifier. 

(a) 

(b) 
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effected. The standard playback characteristic 
(B.S. 1928: 1960 and R.I.A.A.) can be written as the 
transfer function 

f . w ) - K (1 + jcwT2) 

(1 + jwT1) (1 + iwT3) 
where to is angular frequency (24), K is the gain at 
zero frequency, T, = 3,180µsec, T2 = 318µsec, 
and T3 = 75/2sec. 

Since it is necessary to use feedback to reduce 
distortion, the possibility of including the equaliza- 
tion components in the feedback loop was investi- 
gated. The type of feedback used was determined by 
the requirement that the unit should present a 
load of not less than 50k0 to magnetic cartridges. 

Two types of feedback are shown, in block form, 
in Figs. 1(a) and 1(b). 

In Fig. 1(a), the closed loop gain will be Z, /Z2 
and accurately defined, provided the open loop gain A 
is high, and that Y, + Y2 + Y2n < AY where 
Y, Y2 and Yin are the admittances corresponding 
to Z, Z2 and R21, respectively. The closed loop 
input impedance will be approximately Z2 since 
Point B is a virtual earth. Thus Z2 must be greater 
than 50k 0, which means that R;,, must be of the 
order of 50kQ. This can be achieved with an emitter 
follower, and this would be followed by a common - 
emitter stage to provide voltage gain. However, 
the open loop gain, as provided by just this one 
transistor, would not be sufficient to ensure accurate 
definition of the closed loop gain. Thus, without 
resorting to more than two transistors per channel 
this type of feedback is unsuitable. 

In Fig. 1(b) the closed loop gain will be 1 + Z, /Z2 
and will be accurately defined when the open loop 
gain is high. This being series feedback, the closed 
loop input impedance will be high enough to provide 
the correct loading for magnetic cartridges. The 
magnitude of the closed loop gain is always greater 
than unity, whereas the transfer function of equation 
(1) approaches zero as the frequency approaches 
infinity. Therefore, this type of feedback cannot 
provide the complete transfer function specified in 
equation (1). However, bass equalization is specified 
by the transfer function 

K (1 + jwT2) 
fb(jco) _ (1 + jwT1) 

where K T2 T, and w are as before, and use of the 
network shown in Fig. 2 will produce the above 
transfer function. 

Referring again to Fig. 1(b) then, provided that 
the signal current in Z, is very nearly equal to that 
in Z2 and provided the open loop gain A is high 
compared with the maximum value of the gain 
G(jw) when feedback is applied (a function of 

* English Electric Aviation Ltd. 
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Fig. 2. Feedback amplifier providing boss equalization. 

frequency), then G(jw) = 1 + Z, /Z2 to a high 
degree of accuracy. 

In Fig. 2, Z, becomes R, in parallel with C, 
and Z2 becomes R2. Thus 

Z - R, /jwC, R, 
T R, 1/j w C, j w T, -r 1 

where T, = R,C, 
Therefore, 

G(jw) i 
R, 

R2 0(01.2 + 1) 

R2(jwTi + 1) -}- R, 
R2 00;1'2 + 1) 

Rl [1 j wT, ( R2 -(1 -- Rl/ 
+ R, + R2/ 

\\ 2/ 
1 -F- jar, 

R 3 R7 
27k 82k 

C3 
02µ±2°I° 
--i-- 

R1 

270k 

CI ' INPUT 1µ I2Vwkg. 

C°+-1 

"".1-14 

This is of the form 

1 + jo,T2 G Ú w) - Ki +j,uT, 
R 

where T, = T, -? and K = 1 -i- R1 /R2. 
R, +R2 

Thus if T, = 3,180 µsec, and 1.2 = 318 jLsec, 
then G(j w) = fb (j w). Thus bas 3 equalization can 
be incorporated in the feedback loop. 

In the circuit of Fig. 3, the components corres- 
ponding to R, C, and R2 in Fig. 2, are R6, C3, 
and R4 respectively (and R6a, C3a, and R4a for the 
other channel). 

Treble equalization is accomplished by a simple 
C -R network (formed by C5 and R9 in Fig. 3) with 
a time constant of 75N.sec, which is equal to the 
specified time constant. This C-R network is out- 
side the feedback amplifier, and the time constant 
will not be materially affected by the low output 
impedance of the amplifier. The load on the output 
may be as little as 50k i2 without affecting equalization 
accuracy. 

It should be pointed out that the accuracy of 
equalization depends on component tolerances as 
well as the amount of feedback. 
Circuit Details. -The circuit diagram of two 
pre -amplifiers is shown in Fig. 3. The transistors 
used are Q1, GET 106, a p -n -p low -noise transistor; 
and Q2, 0C140, an n -p -n transistor. A p -n -p and 
n -p -n combination is used to facilitate direct coupling 

R9 
I.5k 

2°IoH.S. 

-;-0)OUTPUT 

+ 16V 

R10 

I.2k 

C6 
25µ 

25Vwkg. 

R2 
120k GET106 

QI C5 
0o5µ 
± 2°1° 

¡ 9V 

9V 

-L 

R2a 
120k 

1_j Io 
INPUT a Cla. 

4.1.IZVwkg. 

Rs 
18k 

RSa 
18k 

Q la 
6E7106 

C2 
25µ 

15Vwkg. 

C4 
500µ 
6Vwkg. 

\OUTPUT 

!ha 
270k Cid 

O2µ ±2% 

Ria Ria. 
27k 82k 

R4a 
18k 

t 2 °I° H.S. 

R9a. 
I5k 

!2°IoH.S. 

oV 

Figs. 3. Circuit diagram of a stereo pickup pre -amplifier providing equalization for fine- groove records. All resistors are 
*W, x-10% (H.S. means high stability) and all capacitors ±20% unless otherwise shown. The GETIO6 may be replaced 
by an 0C44, 0C45 or XA102, but with a slightly higher noise level. The 0CI40 may be replaced by an 0C139, but with 
more distortion. 
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TABLE I: EQUALIZATION ACCURACY 

Frequency c/s 20 30 40 50 60 80 1 100 150 200 300 500 700 1,000 

Error dB ... ... -0.1 0 0 I 0 0 +0.1 -0.1 0 0 0 0 0 0 

Frequency kc /s 1.5 

Error dB ...1 0 

2 3 4 5 6 I 7 8 10 

0 0 -0.1 -0.1 -0.2 

between the stages. The direct coupling avoids the 
low- frequency attenuation and phase shift associated 
with a coupling capacitor, thereby reducing the 
possibility of motorboating. Bass and treble equal- 
ization are accomplished separately; bass equaliza- 
tion within the feedback loop, and treble equalization 
outside. The d.c. conditions are stabilized by two 
d.c. feedback paths. 

The battery supply is decoupled by R10 and 
C6, so that cross talk is minimized. (Alternatively, 
the units may be operated from separate power 
supplies.) 
Input Circuit. -The first stage stands at approxi- 
mately 300µA under quiescent conditions, and the 
collector -base potential is approximately 3.5V. 
These conditions result in close to optimum operation 
of the GET 106 as far as noise level is concerned. 

Although the input may be applied between the 
base of Ql and earth, it is possible to make the input 
connection such that much more cable capacitance 
may be tolerated. In this case, the cable will be 
double screened and is connected as follows: - 
(a) Outer screen: Between cartridge " earth " and 

earth on pre -amplifier. 
(b) Inner screen: Left unconnected at cartridge end 

and connected to emitter of QI at other end. 
(c) Inner wire: Between cartridge " live " and input 

to pre -amplifier. 
These connections considerably reduce the effect 

of the cable capacitance, and enable longer cables 
to be used. 

The reason for the reduction of the effect of cable 
capacitance is as follows. The cable capacity con- 
sists of two capacities in series, one between signal 
wire and inner screen, C say, and one between 
inner screen and outer screen, C,, say. The voltage 
across C , is very small compared with the input 
voltage (being e in Fig. lb), and therefore its effect 
is much reduced. The voltage across C, will be 
approximately the same as the input voltage, but 
instead of being associated with an input impedance 
of 100 k û, Cb is now connected to the low im- 
pedance point at the emitter of Ql (compare the 
impedance at the cathode of a valve). 

If C is the effective cable capacitance, and L the 
inductance of the cartridge windings, then there will 
be a peak in the output at a frequency which is 
approximately 1 /2i.A/LC, if the input impedance of 
the pre - amplifier is so high that the resonant circuit 
formed by L and C is underdamped. But C, the 
effective cable capacitance, is now very small, and 
with usual values of L, the peak in the response will 
occur at a frequency well above audibility, and the 
output will fall off thereafter. 
D.C. Conditions. -The potential at the first base 
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-0.2 -0.2 -0.1 
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16 18 

-0.1 +0.1 +0.1 I -F 0.2 

20 

+0.2 

is set by the potential- dividing chain of resistors 
Rl, R2, and R8, which take approximately 30µA 
from the supply. By defining the potential in this 
manner, d.c. negative feedback is applied from the 
emitter of Q2 to the base of Ql, thus stabilizing 
the collector current of Ql. By using static com- 
plementary symmetry, direct coupling between 
Ql and Q2 is achieved, whilst maintaining the correct 
potentials so that the feedback from collector of 
Q2 to the emitter of Ql may be direct coupled. 

The unit should in general be capacitively coupled 
into the succeeding amplifier, but the capacitor need 
not be larger than 0.5µF, provided that the load is 
not less than the recommended lower limit of 
50k12. (The load will be the input resistance to the 
next amplifier.) 
Performance. -The performance of the pre- 
amplifier is shown in Tables 1 and 2. 
Table 1: Equalization Accuracy. -This was mea- 
sured using average samples of the transistors 
specified, and Table I shows that the accuracy 
was 4 0.2dB from 20c /s to 20kc /s. (This accuracy 
may be more conveniently expressed as + 2 centi- 

Table 2: Miscellaneous Tests and Measurements 

(1) 

(2) 

(3) 

A large amplitude signal at 0.1c /s caused very little 
ringing or overshoot. 
When a square wave of 5V peak -to -peak at 20kc /s 
was applied at the input the output showed no trace 
of ringing or overshoot. 
A resistor of 56052 was placed in series with the 
battery supply, and the equalization, even at bass 
frequencies, was completely unaffected. 

(4) A load of 3,300pF at the output caused an attenua- 
tion of 1dB at 20kc /s. 

(5) Input Impedance: 75kû at audio frequencies. 
(6) Output impedance: 1.5kû at audio frequencies. 
(7) Maximum input at 300, before clipping: 200mV 

r.m.s. Maximum input at 15kc /s, before clipping: 
760mV r.m.s. 

(8) Total consumption (2 pre -amplifiers): 2.6mA. 
(9) Equalization accuracy completely unaffected when 

unit was at 60 °C for one hour. 
(10) The clipping level was reduced by 1dB under the 

conditions of (9). 
(11) When the supply was reduced to 7.5V, equalization 

accuracy was ! 0.6dB, and the total harmonic 
distortion, measured at 3.5kc /s and 100mV r.m.s. 
output, was 0.05 %. 

(12) Cross talk between the units was better than 55dB 
below 100mV r.m.s. at audio frequencies. 

(13) The measured gain of the unit at lkc /s, feeding a 
56kû load, was + 0.1dB relative to unity voltage 
gain. 
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bels!) The accuracy was also measured using 
transistors different to those specified, having current 
gains of 15 and 30 for QI and Q2 respectively, and 
was found to be within + 0.5dB from 20c /s to 
20kc /s. It should be noted that these values of 
current gain are lower than the manufacturer's 
published lower limits for the transistors specified. 
As noted previously, the accuracy of equalization 
depends upon the tolerances of R4, R6, R9, C3 and 
C5. 
Distortion. -The distortion was measured at 3.5kc /s 
because a filter was available which attenuated the 
signal at 7kc /s by 70dB relative to the signal at 
3.5kc /s. Thus a signal of 3.5kc /s with very little 
harmonic content was available. The distortion 
output of 100mV r.m.s. was unmeasurable, so 
the figure at 150mV r.m.s. output was measured, and 
found to be less than 0.015% total harmonic. When 
the output is 150mV r.m.s. the input is approximately 
300mV r.m.s. which is of the order of ten times 
the peak output available from a magnetic cartridge 
and a microgroove disc at 3.5kc /s. 
Table 2: Miscellaneous Tests and Measurements. - 
Results (1) and (2) show that the pre -amplifier is very 
stable. Result (3) shows that the unit's performance 
will not deteriorate as the battery ages (i.e. as its 
internal resistance gets higher). Result (6) indicates 
that screened cable up to 15 feet in length may be 
used at the output. Result (7) shows that the pre- 
amplifier will handle signals from a typical magnetic 
cartridge at well below clipping level. Results (9) 
and (10) show that the unit is unaffected by tempera- 
tures of up to 60 °C (which is 140 °F). Result (11) 
shows that the performance is but little affected by 
the supply voltage in the range 7.5 to 18V. 
Noise. -To measure noise levels of better than - 60dB with respect to 100mV r.m.s. requires a 
very sensitive valve voltmeter. The most sensitive 
valve voltmeter available had a full -scale deflection 
of lmV r.m.s., and when the input of the pre- 
amplifier was terminated with a 600 S2 wirewound 
resistor, the noise level did not register. 
Listening Tests. -The unit was tested in conjunction 
with a Decca "ffss" stereophonic cartridge, an SME 
arm, and Leak power amplifiers, and the quality was 
clean and smooth throughout the audio range. 
The unit did not introduce audible noise when 
connected to the above equipment. Even when the 
supply was decreased to 3V, the difference in quality 
was only just noticeable. 
Construction. -The layout is not critical, and 
the results should be within the design specifications 
in all cases. (In fact, the equalization accuracy 
should always be better than ± 0.5dB from 20c /s 
to 20kc /s.) When two pre- amplifiers are built for 
a stereophonic cartridge, then the signal- carrying 
wires of the separate pre -amplifiers should not cross 
or come near to one another, so that cross -talk is 
minimized. Also, as shown in the circuit diagram, 
the battery should be decoupled via R10 and C6 
so that cross -talk due to an impedance in the battery, 
which is common to both channels, is less likely to 
occur. 

The frequency response of the pre -amplifier may 
be made flat by omitting C3, C5 and R9, in which 
case the voltage gain will be 10 at all audio frequen- 
cies. The output impedance will then be close to 
zero, and the input impedance will remain at about 
75 kil. 
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The pre- amplifier would seem to satisfy every 
requirement for reproduction of the highest standard 
and the equalization accuracy is better than in any 
amplifier known to the author. 

Credit is due to D. A. Smith, late of English Elec- 
tric Aviation Ltd., for helpful suggestions during 
the design of the unit. 

Industrial Groups -V 
AT the annual general meetings of both Camp Bird 
Ltd. and its associates Hartley Baird Ltd., shareholders 
asked if a list of companies within each group could be 
included m future annual reports. These suggestions 
were readily accepted by the respective chairmen, John 
Dalgleish (Camp Bird) and A. W. M. Hartley. As it 
will be nearly a year before effect can be given literally 
to these requests, we feel we may be doing a service 
to readers by publishing a list of companies in the 
Camp Bird Group of which Hartley Baird is a member. 

Camp Bird is an old -established mining company 
with interests in Colorado and Canada but during the 
past few years its operations have been widened con- 
siderably and the group of nearly 40 companies now 
includes manufacturers of electrical, electronic, plastics 
and mechanical equipment and cold -forging plant. 

John Dalgleish, the present chairman and managing 
director, joined the group when his company, Sapphire 
Bearings Ltd. was acquired. Sapphire Bearings, which 
was started in East London in 1952 with one machine 
for grinding sapphire tips for gramophone styli, became 
in three years " the largest sapphire engineering factory 
in the world." Its title was changed to E.V. Ltd. but 
is now operating as Electronic Reproducers (Com- 
ponents) Ltd. 

Four years ago the Hartley Baird Group was acquired 
by Camp Bird. It was in 1954 that Baird Television 
Ltd. was amalgamated with the Hartley group of com- 
panies and the group became known as Hartley Baird. 
It continued for some time to produce domestic tele- 
vision receivers with the trade name Baird, but it will 
be recalled that Hartley Baird recently sold Baird Tele- 
vision Ltd. to Radio Rentals who now use the trade 
name Baird for their sound and television receivers. 

We conclude this very brief and abridged history of 
the Camp Bird Group with some figures from the 
1959 -60 accounts. The group's share capital and 
reserves total £3,879,786. Its fixed assets are £2,296,417. 
The 1959 -60 trading profit was £295,323 compared with 
£366,345 the previous year. The group, however, in- 
curred a consolidated loss of £163,028 (after taxation 
and the transfer of £278,898 to capital reserve) against 
the previous year's profit of £272,151. The group's 
present constitution is:- 

Camp Bird 
Camp Bird Finance 
Camp Bird Industries 
Camp Bird Investment Trust 
Camp Bird Mining 
Camp Bird Securities 
Cold Forging 
Coolers & Venders 
Creston Electric 
Electronic Reproducers 
Electronic Reproducers 

(Components) 
Grahams Trading Co. 
Hanworth Engineering (Aircraft) 
Inductoforce 
Kelly Acoustics 
Lambert & Son (Eastcheap) 
Limit Engineering Group 
Limit Manufacturing Co. 
Limit Sales 

Limit Tools & Gauges 
A. Prince Industrial Products 
Rubber Plastics 
Tenaplas 
Vending Supply & Service 
West European Industries 

Hartley Baird 
Baldwin, H. J., & Co. 
Baldwin Central Products 
Baldwin Durawire Cable Co. 
Baldwin Engineering 

Equipments 
Duratube & Wire 
Hartley Installations 
National Rejectors 
Salopian Industries (Me.als) 
Thermat 
Waldogram Properties 
Wireohms (Universal) 
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Transatlantic 
Radiotelegraphy 
PRESENT PERFORMANCE AND FUTURE PROSPECTS 

E ARLY experiments with very low frequencies led 
to the establishment in 1907 of the first commercial 
transatlantic radiotelegraph circuit, the two terminals 
being Clifden in Ireland and Glace Bay in Canada. 

Due to the very long wavelengths involved (several 
thousands of kilometers) the efficiency of the aerial 
was low, its dimensions being necessarily relatively 
small. In consequence, despite the use of trans- 
mitters of several hundreds of kilowatts, the effective 
radiated power was often too small to produce a 
signal at the distant receiving terminal of sufficient 
strength to overcome interference from the high 
level of atmospherics experienced on these wave- 
lengths. It will be appreciated that sharply directive 
receiving aerials designed to discriminate against 
such interference are impracticable on very low 
' requency systems. Nevertheless a worthwhile im- 
provement of signal- to-interference ratio was fre- 
iuently obtained by the use of suitably spaced 
Bellini -Tosi aerials associated with the radio receiv- 
ing site. 

Transmission was by Morse code at an average 
speed of about 20 words per minute, the precise speed 
being frequently adjusted (using the Z code) by quite 
small amounts throughout the day and night to 
suit the changing conditions of reception (e.g., ZSS3 
= send 3 words per minute slower). The field 
strength of the signal and atmospherics were, as 
now, subject, independently, to diurnal and seasonal 
variations, and atmospherics also exhibited diurnal 
and seasonal changes in their predominant direction 
of arrival. On very rare occasions automatic recep- 
tion at 50, or more, words per minute was possible - 
such occasions were probably coincident with the 
appearance of solar flares, the effects of which, we 
now know, may significantly increase the D- region 
ionization, and thus increase the intensity of 
v.l.f. sky -wave propagation. Unfortunately atmos- 
pherics from distant sources may also increase in 
intensity under such conditions. 

By 1924 the number of long -distance low -fre- 
quency radio stations was about 50, but despite the 
high degree of technical efficiency reached by that 
date the proportion of world traffic carried by radio- 
telegraphy was extremely small. 
Operation at High Frequency. -By 1926, however, 
a revolutionary change had taken place in that the 
short -wave (i.e., high frequency) beam system had 
been proved and introduced commercially. Trans- 
mitters of about 20kW in power enabled telegraph 
speeds of up to 300 words per minute to be recorded 
over extreme distances of the earth, and commercial 
circuits were set up in the United Kingdom to work 
with Australia, Canada, India and South Africa. 

The use at the transmitter of highly directional 
aerials (made practicable by the use of high fre- 
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quencies) enabled the signals to be concentrated in 
the required direction thereby significantly increas- 
ing the effective radiated power. The use at the 
receiver of similar aerials resulted in a considerable 
improvement in signal -to- interference ratio, except 
of course when the direction of arrival of the de- 
sired and undesired signals was substantially similar. 

Within two or three years several hundred high 
frequency stations had been set up, and the whole 
world became linked up by long -distance radio- 
telegraph channels. Analyses of circuit perform- 
ance and frequency usage, and their subsequent 
correlation with solar, magnetic and other data 
materially assisted the development of long- distance 
radiotelegraphy disclosing, for example, that the 
optimum frequencies on any given route were critic- 

*Royal Naval Scientific Service. 
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Fig. 3. Upper and lower usable frequency limits over the 
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minimum solar activity. 
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Fig. 4. Similar data to Fig. 3 but for December 1958; year of 
maximum solar activity. 

ally dependent upon the epoch of the 11 -year solar 
cycle, for any given time of day and season. 

It very soon became apparent that, apart from 
solar -cycle considerations, certain circuits such as 
the transatlantic (the great circle paths of which 
pass close to, or through, the auroral zone) may be 
seriously disrupted at times of high magnetic acti- 
vity, for example at the equinox periods. Figs. 1 

and 2 depict the monthly performance, averaged 
over the number of years, of a London /Montreal 
and á London /Halifax circuit respectively, and it 
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will be noted that the circuit efficiency in each 
case was reduced to low values during the above 
periods, deterioration on each circuit being some- 
what worse in March than in September. 

In these days the upper and lower frequency 
limits for the operation of any circuit at any given 
season and time of day may be forecast within a 
fairly high degree of accuracy, and it is clear from 
such forecasts that the range of useful frequencies 
for a given season is considerably less in solar 
minimum years than in solar maximum years. Sec, 
for example, Figs. 3 and 4 which compare such 
data for the month of December in 1954 (solar 
minimum) with the same month in 1958 (solar 
maximum). The effect -of a large magnetic storm is 
to severely restrict the frequency band as forecast 
for normal conditions; in consequence should a peak 
of magnetic activity coincide with low values of 
solar activity, such as in 1952' (solar minimum was 
in 1954) widespread interruptions to circuit opera- 
tion would occur". 

The extent to which the transatlantic route may 
be affected by such a coincidence of high -magnetic 
and low -solar activity may be estimated from Fig. 
5 which shows that the average number of printing 
hours per day of the London /Halifax circuit men- 
tioned earlier in this article was as low as 16 for 
the 12 months ending May, 1952, as compared with 
over 22 hours for the 12 months ending May, 1957. 
Data for each individual month of the former 
period is shown in Fig. 6 from which it will be 
noted that the worst month was March, 1952, when 
the average number of printing hours per day fell 
to 12. The diurnal change in performance for 
this month (of high- magnetic and low -solar activity) 
is compared in curve B, Fig. 7, with that for March, 
1959, curve A, Fig. 7 (a month of low -magnetic 
and high -solar activity). 

The well -known 27-day recurrence tendency of 
magnetic disturbance, so characteristic of solar 
minimum years, was the main contributory factor 
to the difficulties experienced in transatlantic com- 
munication during the 12 months ending May, 1952. 
This recurrence tendency is illustrated in Fig. h 
which plots magnetic activity in rows of 27 days 
each. In such a diagram, January 10th, 1952, for 
example, is directly over February 6th, 1952, and 
the 27 -day interval represents one complete rotation 
of the sun. Presumably very active solar areas 
were continuously erupting streams of particles 
which swept across the earth for several solar 
rotations. 

A substantial improvement in the performance of 
transatlantic radiotelegraph circuits operating in the 
high- frequency band can be effected by the intro- 
duction of a relay station so sited that the two legs 
of the system are directed away from the zone of 
auroral activity. Ascension Island and Barbados 
have proved to be suitable locations for such a 
relay station.' However, in the case of severe mag- 
netic storms unacceptable interruptions to traffic 
handling may still occur despite the use of a relay 
station. A recent example was the unusually intense 
storm of lst /2nd April, 1960, which severely affected 
a considerable number of high- frequency circuits 
for periods varying from 24 to 36 hours. 
Recent Developments and Future Trends.- Experi- 
ence over the past few years has shown that a chain 
of stations operating by means of ionospheric and 
tropospheric scatter suffers significantly less inter- 

WIRELESS WORLD, MARCH 1961 

www.americanradiohistory.com

www.americanradiohistory.com


Fig. 5. Twelve- monthly 
running average perfor- 
mance over the London - 
Halifax radio circuit for 
the years 1949 -1959 in- 
clusive. 
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ruption than the conventional direct, or relay, high - 
frequency link. In scatter systems of this type a 
small amount of the radio -wave energy is scattered 
from regions well above the earth's surface to areas 
beyond the transmitter horizon, the exact mechanism 
of propagation, however, being still not completely 
understood. 

Largely because of signal -to- interference con- 
siderations ionospheric scatter systems operate nor- 
mally in the 30- to- 40 -Mc /s band with transmitter 
output powers of the order of 50 to 100kW, associa- 
ted with directive aerials, usually of the " corner 
reflector " type. The channel capacity is often 
limited to about four telegraph and one telephone 
channels, and the range of operation is from about 
500 to 1,300 miles. 

Tropospheric scatter systems, on the other hand, 
have a useful frequency range of from about 200 to. 
5,000Mc /s, and a channel capacity of many tens of 
telephone, or hundreds of telegraph, channels. They 
frequently operate with transmiter powers of some 
20kW, or more, associated with 30- to 60 -ft diameter 

dish " aerials. The range of operation however is 
often restricted to about 200 or 300 miles, but the 
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performance of well -engineered systems is usually 
very high. Under certain conditions, notably over 
sea routes, the above range may be extended to some 
600, or more, miles. 

With ionospheric scatter systems problems may 
sometimes arise from the occurrence of Sporadic -E 
reflections (and of F -layer reflections at times of very 
high -solar activity). In addition, circuit performance 
may be adversely affected by solar flares. For 
example, as a result of the big solar flare of February 
23rd, 1956, measurements of signal strength of five 
ionospheric scatter circuits in high geomagnetic 
latitudes showed that abnormally high absorption 
was present during the sunlit hours of the next three 
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Fig. 8. Monthly magnetic activity during the 
activity year 1952. 
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solar 

or four days'. As a result widespread interruptions 
to circuit operation occurred. 

The demands for transatlantic radio- communica- 
tion continue to increase, and it is now generally 
believed that satellite communications, using fre- 
quencies between about 1,000 and 10,000Mc /s, may 
well offer the best means for satisfying such de- 
mands. Indeed, transmission of radio signals 
between the earth and artificial earth satellites and 
other space objects is now an established fact., 

the need for extensive field trials is 
stressed before definite conclusions may be reached 
as to the practicability of obtaining signals 
sufficiently free from distortion and interterenec to 
meet the modern demands for continuously reliable 
high -speed multiplex telegraphy and data transmis- 
sion. 

The period 1963 to 1966 is likely to be one of 
extreme difficulties on the conventional high - 
frequency circuits; such difficulties may be even 
more pronounced than those of 1952 to 1955 (re- 
ferred to earlier in this article) on account of the 
ever increasing volume of traffic and number of 
users. 

Progress in space research has been truly 
phenomenal in the past few years, so much so in 
fact that satellite communication systems have been 
stated to be " just around the corner!" Time alone 
will show whether, or not, such systems may 
alleviate the inevitable difficulties with which the 
radio engineer responsible for high- frequency trans- 
atlantic radiotelegraphy will be faced about two or 
three years hence, difficulties at least of the order of 
those indicated in Figs. 6 and B of Fig. 7. 
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AUDIO FESTIVAL 
TICKETS for the Audio Festival and Fair, which is 
being held at the Hotel Russell, London, from April 
6th to 9th, are obtainable free from audio and radio 
dealers; the Festival Director, 42, Manchester Street, 
London, W.1; or from the editorial offices of Wireless 
World. Applicants are asked to enclose a stamped 
addressed envelope. The Festival will be open each day 
from 11.0 to 9.0, but on the first two days admission up to 
4.0 is restricted to holders of trade tickets which are 
issued to bona fide dealers and members of the industry. 

There will be about 70 exhibitors at the show, most of 
low whom will have demonstration rooms as well as stands. 

About of the exhibitors are from overseas. 
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Applications of 

Frequency- Sweep Oscillators 
2.- DIFFERENTIAL AND DERIVATIVE TECHNIQUES 

(Continued from page 61 of the February 1961 issue) 

AS has already been mentioned, the oscillator 
output always varies during the sweep. Even with 
the most careful design this variation cannot be 
reduced to less than about +0.1dB, and with many 
instruments the output variation is considerably 
greater than this. This sets the limit to the accuracy 
with which any piece of equipment can be aligned 
using a direct amplitude /frequency display. 

Differential Measurements 
It is possible, however, using what are called 
differential methods', which display the difference 
between input and output of the equipment, to 
see variations in the amplitude /frequency character-. 
istic which are as small as 0.01dB. Alternatively, 
differential methods will allow the use of a much 
cheaper instrument, having a large output variation 
with frequency, for precision applications. 

The block diagram of a suitable set -up is shown 
in Fig. 8. This type of measurement technique is 
particularly suitable for the examination of the 
flat (or normally flat) top of the pass -band of the 
equipment under test. Both the input and the 
output of the equipment under test are monitored 
using two detectors. For best results both detectors 
should work at the same voltage level, so an attenu- 
ator should be included and adjusted to bring the 
overall gain of the amplifier -attenuator combina- 
tion to unit. The output from these two detectors 
are then combined in a differential amplifier, whose 
output will be the difference between signals applied 
to the input and output probes. This difference 
signal can be amplified and then displayed on the 
oscilloscope, If, at any frequency, the gain of the 
equipment under test varies from that value for 
which the attenuator was set, there will be an out- 
put signal from the differential amplifier. Measure- 
ments thus made are independent of the degree 
of flatness of the output of the frequency -sweep 
oscillator. 

First Derivative of Amptitude /Frequency 
Characteristic 

In some applications where the direct display of 
the amplitude /frequency characteristic does not 
provide sufficiently accurate information to allow 
of the correct alignment of the equipment under 
test, an alternative method to differential measure- 
ments may be used. An example of this type of 
application is the alignment of the f.m. discriminators 
used in wideband multi -channel links. In order 
that the crosstalk between channels in such a link 
is kept to a minimum, it is essential that the centre 
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portion of the discriminator characteristic is linear, 
possibly within about 0.1dB. It would be rather 
difficult to see such small departures from linearity 
on a conventional amplitude /frequency display; if a 
display of the first derivative of the amplitude/ 
frequency characteristic is produced, then such 
small departures from linearity can be easily seen. 

Such a display can be produced with the aid of 
a composite signal, which consists of a frequency- 
swept signal additionally modulated in frequency 
at a much higher rate with a small deviation. Such 
a signal can be produced by mixing the output 
from a frequency -sweep oscillator with the output 
from a f.m. signal generator'. 

How this signal can then be used to display the 
first derivative of the amplitude frequency charac- 
teristic can be seen from Fig. 9. which shows the 
characteristic of a typical wideband f.m. discrimina- 
tor. The level of the modulation frequency in 
the output from the discriminator will, at any one 
point, depend upon the slope of the discriminator 
characteristic at that point: the greater the slope, 
the higher the level of the modulating frequency 
in the output. If the discriminator has been ad- 
justed so that its characteristic is linear over the 
centre portion then the level of the modulation 
frequency in the output will remain constant as 
the frequency is swept across this band. Any depar- 
tures from linearity will, however, show up as 
variations in the level of the modulation frequency. 
The output from the discriminator can, of course, 
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DIFFERENTIAL 
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Fig. 8. Apparatus set up for differential measurements which 
overcome difficulties due to variations of oscillator output. 
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Fig. 9. (o) Production of first derivative of f.m. demodulator 
characteristic ( "S "- curve) showing effect at two different 
points in the sweep and (b) display produced on c.r.o. 

be amplified before being displayed, and in this 
way very small variations in discriminator linearity 
can be shown. 

The display will, of course, show the average 
slope of the discriminator characteristic between 
A and A. The closer together f, and f., are made, 
that is, the narrower the deviation of the f.m. signal 
generator, the more accurate the display. The 
narrower the deviation, however, the lower the 
signal to noise ratio in the output, and the choice 
of deviation must be a compromise between accur- 
acy and signal -to -noise ratio. There is a commercial 
instrument available which makes use of this tech- 
nique, and in this instrument the deviation chosen 
is ±150kcis at 20kc /s. 

The display can be calibrated by altering the 
level of the modulation in the output. The voltage 
displayed is proportional to the level of the modula- 
tion frequency in the output, so lowering this level 
in steps of, say, 0.2dB allows calibration lines at 
these levels to be drawn on the graticule of the 
display oscilloscope. The block diagram of the 
complete test arrangements for displaying the first 
derivative of the amplitude /frequency characteristic 
is shown in Fig. 10. Although the display of the 
derivative an f.m. discriminator characteristic has 
been described, this technique can be used to 
measure small non -linearities in many other types 
of characteristic. The transfer characteristics of 
valves and transistors are an example. 

Phase Frequency Characteristic 
In many applications, such as linear bandpass pulse 
amplifiers and amplitude -limited f.m. systems, the 
conditions for optimum operation are not that 
the amplitude /frequency characteristic should be 
flat, but that the phase /frequency characteristic 
should vary linearly with frequency. It is rather 
difficult to display the phase /frequency characteristic 
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Fig. 10. Apparatus for display of first derivative of amplitude/ 
frequency characteristic. 

directly, and in modern amplitude- limited f.m. 
systems, the quality requirements are such that 
significant distortion can be introduced by curvature 
of the phase /frequency characteristic which would 
not be detectable on such a display. It is, however, 
possible to display the group delay of the system, 
or alternatively to display the second derivative 
of the phase /frequency characteristic of the system. 
Such a display will provide all the information 
necessary for accurate alignment. 

Group -delay Measurements 
The basic arrangement for the measurement cf 
group delay by point -by -point methods is shown in 
Fig. 11. The r.f. output from the signal generator 
at a frequency to (c/ s) is amplitude modulated by 
the output from the l.f. oscillator. This l.f. oscil- 
lator has a sinusoidal output at a frequency p (c /s). 
The amplitude modulated signal is passed through 
the network under test, and demodulated. The 
phase of the demodulated 1.f. signal p is compared 
with the phase of the l.f. oscillator output in a 
phase meter. The indicated phase difference will 
depend upon the group delay time of the network 
at the frequency w. 

In Fig. 12 is shown the phase /frequency character- 
istic of a typical network. For small values of p 
the phase shift of each sideband relative to the 
carrier frequency will be proportional to the slope 
of the phase /frequency characteristic at the frequency 
w, and it will be equal to p.d¢ /dw. The phase of the 
l.f. signal from the demodulator will also be shifted 
by this same angle. The phase meter will, therefore, 
indicate a phase difference p where: 

(4) 

T (secs) is the group delay at the frequency w. 
Radians are the units for 0. 

Thus if the frequency of the signal generator out- 
put is varied over the passband of the network under 
test, then any change in the group delay will produce 
a corresponding change in the reading of the phase 
meter. This reading will be directly proportional to 
the group delay, and hence the meter can be calibra- 
ted directly in group- delay -time units, usually 
millimicroseconds. 

The main difficulty with this type of measurement 
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i s that of sensitivity. This becomes more and more 
a difficulty as the accuracy of measurement is in- 
creased. From Fig. 12 it can be seen that the group 
delay actually measured is the average group delay 
between (w -p) and (w+p). To obtain the maximum 
possible accuracy, the value of frshould be as small as 
possible. Unfortunately, the final value of phase 
shift measured by the phase meter is directly pro- 
portional to p, and this can be very small for high 
accuracy systems. As an example, using a frequency 
of 50kc /s for p, a group delay variation of 1 µs 
corresponds to a phase variation of only 0.017 °. 
The phase -difference output with point -by -point 
measurements is, of course, a direct voltage or current 
and stable amplification of this signal is difficult. 
Sweep Technique. -If the signal generator is re- 
placed with a frequency -sweep oscillator and the 
phase meter with a device which will give a voltage 
or current output proportional to phase difference, 
then the usual sweep oscillator advantages of saving 
in time and skill will be obtained'. There will now 
be an output signal which is proportional to phase 
difference and, as it is an alternating -current signal 
it is easy to amplify. There is, however, a disadvan- 
tage to the use of the swept -oscillator technique, 
a disadvantage which largely cancels out the ad- 
vantage of having an easily amplified alternating - 
current output. This is that the bandwidth of the 
measuring circuits has to be very considerably 
increased. It can be as low as lc /s for point -by -point 
methods; but may have to be increased to several 
thousand cycles for sweep -oscillator measurements 
so producing a considerable increase in the noise 
level. The level of the a.c. phase -difference signal 
will be proportional to the frequency of the modulat- 
ing signal, p, and so by increasing p the signal to 
noise ratio can be increased; but this will, of course, 
be at the expense of accuracy. There are several 
instruments available commercially, and in these a 
frequency of 100kc /s has been chosen as the best 
compromise between noise level and accuracy. 

The output from the demodulator will now consist 
of a p- frequency signal whose phase will vary as the 
frequency of the swept oscillator sweeps across the 
passband of the network under test. This output 
can be fed into any conventional phase detector 
and thence displayed on an oscilloscope. As a refer- 
ence p- frequency signal is available from the l.f. 
oscillator a detector of the monde type (EQ80) 
is suitable. Some form of limiter stage preceding 
the phase detector will help to reduce the effects of 
noise. 
Detector Distortion -Some means of maintaining 
constant the level of the i.f. signal at the detector 
diode is usually necessary. In most applicatons of 
this method of measuring group delay the demodula- 
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MODUL ATOP, 
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UNDER 
TEST 

PHASE METER 

Fig. 11. Point -by -point measurements of group delay. The 
signal generator is, of course, an ordindry manually tuned type. 
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tor used will be part of the equipment under test 
and will be followed by video- frequency stages. 
The demodulator will give a certain amount of coup- 
ling between the video and i.f. stages and the dis- 
played characteristics of the i.f. stages will depend 
to some extent on the degree of coupling. With 
wideband i.f. circuits the level of the signal is usually 
quite low and, consequently, the demodulator does 
not work over the linear portion of its character- 
istic. As a result the coupling between the video 
and i.f. stages will depend upon the level of the 
signal. Hence the characteristics of the i.f. stages 
and, therefore, the phase shift of the frequency p will 
vary with different signal level. This variation in 
phase shift will be interpreted on the display as a 
change in group -delay time and errors will be 
recorded. This effect is not serious, however, as, 
for any given signal level and to a first approximation, 
the phase shift will not vary significantly over the 
frequency band of the equipment. Measurements 
made at different signal levels will thus give group - 
delay characteristics which are of identical shape; 
but which are shifted vertically by amounts depend- 
ing upon the signal level. The absolute value of the 
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Fig. 12. Phase shift/frequency characteristic f r 

a network, showing principle of group -de. 
measurements. 

group delay is not important for most purposes - 
the important thing is how the value varies over the 
frequency band -and any constant shift in the group - 
delay characteristic can be ignored. 

This effect is, of course, also apparent when 
making point -by -point measurements but here it is 
possible to connect a meter to read the level of the 
direct component of the demodulator diode output. 
The signal- generator output can then be adjusted at 
each frequency to give a constant reading. With a 
frequency -sweep test, this adjustment of diode 
signal level must obviously be done automatically 
and this can be achieved by the use of the direct 
component of the diode output to control the gain of a 
variable -t, amplifying stage connected between the 
frequency -sweep oscillator output and the input of 
the equipment under test. 

If a valve with a suitable h /v4 characteristic is 
chosen for the control amplifier position, then the 
control voltage can be made roughly proportional 
to the logarithm of the gain of the equipment under 
test. This control voltage can then be displayed on 
the second beam of the oscilloscope used to display 
the group delay, which will give a simultaneous 
display of the group -delay and amplitude /frequency 
characteristics. This technique is particularly 
useful when the equipment under test is a filter 
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Display Calibration. -This can be done by switch- 
ing a phase -shifting network in the path of either the 
comparison frequency signal to the phase detector, 
or in the path of the demodulated frequency -p 
signal. If we call the fixed phase shift introduced 

0, the result of switching it into circuit will be to 
move the whole displayed delay curve vertically 
over a distance corresponding to a delay equal to 

44. 
Calibration of the amplitude scale may be carried 

out with the aid of the swept -oscillator attenuator; 
but the frequency axis presents difficulty, for active 
frequency markers which pass through the equip- 
ment under test cannot be used. This is because the 
marker output frequency, as well as the swept - 
oscillator output frequency, will be modulated by the 
frequency -p signal. The input voltage of the equip- 
ment under test will thus consist of two carrier 
frequencies, each with two sidebands (assuming 
only one marker is used). As a result of the beating 
which will occur between the swept -frequency carrier 
with its sidebands and the marker carrier with its 
sidebands a number of extra frequency -p com- 
ponents will be produced at discrete frequencies of 
the swept signal. At each of these discrete frequen- 
cies the extra frequency -p component will cause a 
sudden phase shift in the detector output, a phase 
shift which will show up as a shift in the displayed 
delay characteristic. A number of markers will 
thus be displayed, instead of a single marker. If 
active markers are used, they will have to be of the 
kind which does not pass through the equipment 
under test: alternatively passive markers may be 
used. 

Derivative Display of Phase /Frequency 
The phase /frequency characteristic of a network can 
be adjusted to vary linearly with frequency with the 
help of a display of the second derivative of the 
phase /frequency characteristic. If this character- 
istic does vary linearly with frequency over the 
required bandwidth then the second derivative 
of the characteristic will be zero over the same 
band (Fig. 13). 

The second derivative can be displayed quite 
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Fig. 13. (a) Example of a phase/frequency relationship com- 
pared with (b) its first derivative and (c) second derivative. 
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Fig. 14. Equipment arranged to display the second derivative of 
phase /frequency characteristic. 

easily by making use of the fact that if a frequency- 
modulated signal is passed through a network, 
then the amount of second -harmonic distortion of 
the modulating frequency introduced by the network 
will be proportional to the second derivative of its 
phase /frequency characteristics. The relationship 
can be expressed in the following manner:- 

IN = iwoA û1d20 /dw21., s (5) 
where D2 is percent. second harmonic distortion 
in the output: i.e. 132 = 100 (level of 2nd harmonic 
in output /level of fundamental in output) 

wo = 271,,, where f, is modulating frequency 
in c /s. 

E tZ = 2710 where fa is the deviation frequency 
in c /s. 

and Id2¢ /dw21 = absolute value of the second 
derivative of the phase /frequency characteristic 
at the carrier frequency. 

Here w /2,r is the frequency deviation, that is, the 
width of the phase /frequency characteristic occu- 
pied by the frequency -modulated signal (c /s). 
tk is the difference in network phase shift between 
the upper and lower limits of frequency deviation 
(radians). 

Thus a display of the second -harmonic distortion 
of an f.m. signal passing through the network on 
one axis and frequency on the other axis will present 
quantitatively the data concerning the phase -curve 
curvature in the frequency band of interest. 

If the output from a swept oscillator is combined 
with the output from a f.m. signal generator, the 
composite signal produced is suitable for use in 
a display of this sort. In Fig. 14 is shown the basic 
arrangement. Outputs from the frequency -swept 
oscillator and the f.m. signal generator (which has 
a frequency deviation f, at a modulation frequency 
fm) are combined in a mixer, and the output from 
the mixer is fed in to the equipment under test. 
The output from the equipment under test is fed 
into a wideband low- distortion discriminator whose 
output will consist of the modulation frequency 
f», and, if there is any curvature of the phase/ 
frequency characteristic, the harmonics of the modu- 
lation frequency. The modulation frequency f,, 
and third and higher harmonics are removed by a 
suitable filter, and the second harmonic of f, is 
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(a) (b) 

Fig. 15. Two typical second- derivative displays obtained with the 
equipment shown in Fig. 14. (o) shows the type of trace resulting 
from an amplifier that has been aligned to give a flat- topped 
amplitude /frequency characteristic, whilst (b) is the display 
given by on amplifier which has a phase /frequency characteristic 
varying linearly with frequency. 

passed to the y- amplifier of the display oscilloscope. 
The timebase of the oscilloscope is locked to the 
sweep of the frequency -sweep oscillator. A phase - 
adjusting network is included between the timebase 
of the swept oscillator and the timebase of the oscillo- 
scope. Also an amplifier is usually required between 
the equipment under test and the discriminator. 

The phase- adjusting network enables the dis- 
played waveform to be produced in the correct 
relationship with the horizontal deflection voltage 
applied to the oscilloscope; i.e. it can be made to 
appear on the " portion " of the sweep waveform 
responsible for its generation. Such a network 
may be necessary whenever the equipment being 
tested introduces an appreciable delay. 

The filter must be adjusted to avoid excessive 
ringing as a result of the fast -changing levels; but 
at the same time it must provide sufficient selectivity 
to suppress adequately both the modulation frequency 
and its third harmonic. An attenuation of about 
60dB for the modulation frequency is required. 

There are certain precautions to be observed. 

As with group -delay measurements the loading on 
the equipment being tested should not depend 
upon the i.f. level. If this effect is present, then 
some form of automatic level control will have to 
be included. The network under test should pre- 
cede any limiting stages so that, for instance, the 
phase of the output voltage is determined before 
limiting and there should be no noticeable regenera- 
tion in the equipment being tested. The distortion 
produced by the discriminator and other pieces cf 
test equipment should, of course, be negligible over 
the frequency band of the equipment under test. 

Provided that these precautions are taken, the 
results compare well with the results achieved with 
other methods. Some typical oscillograms are shown 
in Fig. 15. 

The frequency -sweep generator can be used for 
impedance matching: it is also invaluable for the 
adjustment of filters and display of their charac- 
teristics. These applications will be dealt with in the 
final part of this article. 
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SATELLITE TRACKING 

Minitrack Station at Winkheld 

THE Minitrack system of satellite tracking makes use 
of a number of teleprinter -linked stations in various 
parts of the world. At the new British station at Wink - 
field (Berks.) satellite positions are measured using two 
interferometers. (Basically, an interferometer consists 
of two pairs of spaced aerials. Signals from a radiating 
object are received at slightly different times at the two 
aerials of each pair owing to their spacing. From the 
time [or phase] differences for the two pairs, the two 
angular co- ordinates in space of the radiating object may 
be determined.) 

At Winkfield each interferometer consists of two pairs 
of aerial systems placed at diagonally opposite corners 
of a square. Each aerial system consists of eight colinear 
slot aerials, and all the slot aerials in one interferometer 
lie in the same direction. This gives both interfero- 
meters a response which is narrow in the vertical plane 
through the line of their slot aerials, and broad in the 
vertical plane at right angles to this line. The slot aerials 
in one interferometer lie N and S and in the other E 
and W, so that the directivity patterns of the two inter- 
ferometers are at right angles. According to the actual 
angular position of a satellite, the interferometer with 
the most suitable directivity is used for making measure- 
ments. 

Since the element of each interferometer are spaced 
about fifty wavelengths apart, the phase difference bet- 
ween them nearly always exceeds 360 degrees. This in- 
troduces ambiguities in the satellite's angular position 

Aerial for receiving satellite data transmissions. 
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which are resolved by measuring the phase differences 
between five single slot aerials (called ambiguity aerials), 
which are much closer together. 

The phase difference between two signals is measured 
by converting them to intermediate frequencies differ- 
ing by exactly 100c /s. This is done by means of two 
oscillators which also differ in frequency by 100c/s, this 
difference being phase- locked to a standard 100c /s 
signal. The two signal intermediate frequencies beat 
together to produce a 100c/s output whose phase then 
represents the phase difference between the two received 
signals. Corresponding points on the waveforms of this 
100c/s output and the standard 100c/s signal are used 
to gate on and off a 100kc /s oscillator. The number of 
lOCkc /s oscillations produced is then proportional to 
the phase of the 100c/s output. 

At Winkfield there is also an aerial system for receiv- 
ing data transmitted from satellites, and for transmitting 
signals to the satellite to alter its operation (for example, 
to make it transmit any recorded data). This aerial system 
consists of eighteen eight- element Yagis divided into nine 
pairs. In each pair of Yagis corresponding elements are 
placed at right angles to receive signals polarized in 
either of two directions at right angles. To receive cir- 
cularly- polarized radiation, the outputs from the ele- 
ments of each pair ate added. The nine pairs of Yagis 
are mounted in a three -by -three array which can be 
oriented in any direction in space. The centre pair of 
Yagis in this array is used for transmission, and the 
remaining eight for reception. 

Both these and the interferometers are designed for 
the 136- 137Mc /s band which has been recently allo- 
cated for satellites by international agreement. (There 
are, however, as yet no satellites transmitting on this 
frequency.) At Winkfield there is also an aerial for 
receiving data transmitted on the currently -used fre- 
quency of 108Mc /s. 

CLUB NEWS 
Barnet. -At the March 28th meeting of the Barnet and 

District Radio Club R. C. Hills (G3HRH) will talk about 
aerials. The club meets on the last Tuesday of each month 
at 8.0 at the Red Lion Hotel. 

Birmingham. -Mullards are providing a programme of 
films for the meeting of the Slade Radio Society on March 
10th at 7.45 at the Bennett Hall, Y.M.C.A., Snow Hill. 
Admission is by ticket obtainable from M. D. Fowler, 25 
Crossway Lane, Birmingham, 22B. At the meeting on the 
24th D. Wilson will talk on his visit to Moscow. This 
meeting and the normal fortnightly meetings are held at 
7.45 at the Church House, High Street, Erdington. 

Cleckheaton. -The March meetings of the Spen Valley 
Amateur Radio Society include a lecture by Philips entitled 
" Audio in practice " on the 1st and a talk on electronics 
in the carpet industry on the 15th. The club meets at 
7.30 at the Labour Rooms. 

Leeds. -Subscriber trunk dialling will be discussed by 
H. E. Hulbert (G3BDR) at the March 1st meeting of the 
Leeds Amateur Radio Society. On the 28th M. Scargill 
will give a talk entitled " Radar systems illustrated." The 
club meets each Wednesday at 7.45 at the Swarthmore 
Education Centre, 3 Woodhouse Square. 

Rhyl. - Meetings of the Flintshire Radio Society will in 
future be held on the last Monday of each month at the Bee 
Hotel. Details of forthcoming meetings are obtainable from 
L. W. Barnes, 1 Bryn Coed Park, Rhyl. 
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Ionosphere Review: 1960 
DECLINING SUNSPOT ACTIVITY FORCING GREATER USE OF 

LOWER RADIO FREQUENCIE 

By T. W. BEF-4NINGTON* 

INCE February/March 1958 the average solar 
activity has been decreasing, and throughout 1960 
the decrease, as indicated by the 12 -month running 
average of the sunspot number, continued at a 
relatively steady rate. At the end of the year, the 
value of this index of the solar activity was still, 
however, of the order of 110, which is a pretty high 
sunspot number, and one at which the ionization 
levels in the various ionospheric layers are still rela- 
tively high. However, though during the early part 
of 1960 the highest frequencies normally used for 
long- distance communication were the most effica- 
cious, there was a definite tendency during the latter 
part for lower frequencies to become of most use, at 
least over certain circuits. 

Course of the Sunspot Cycle. -In the graphs are 
plotted data which will serve to indicate how con- 
ditions have varied over the past few years. The 
upper graph is a plot of the sun- 
spot numbers (indicative of the 
degree of solar activity). and the 
two lower graphs give the noon 
and midnight F2 -layer critical 
Frequencies as measured at the 
D.S.I.R. station at Slough (indica- 
tive of the level of F2 ionization). 
The full lines in each graph give 
the monthly mean, or median, 
values, and the dashed lines show 
the 12 -month running average of 
these, and thus indicate the 
average conditions and the general 14 

variation in each quantity. 
The monthly values of sunspot 

number have, since early in 1958, 
fluctuated widely but with a 
gradually decreasing tendency 
which, by the end of 1960, brought 
the value down to 86. The de- 
:rease in the 12 -month running 
average was, during the latter part 
of 1958, very slow, but then be- 
came accentuated and has con- 
tinued at a more or less steady rate 
ever since. Incidentally the down- 
ward slope of the running average 
sunspot curve may, in fact, be far 
from a smooth one. Though the 
average duration of a sunspot cycle 
is just over eleven. years (which 
would place the minimum about 
1965) those cycles of which we 
have record have lasted from just 
over nine years to nearly 14 years. 
So it will be gathered that predic- 
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don of the future shape of the curve, and of the 
time of sunspot minimum, is a very speculative 
business. What is more or less certain, however, is 
that for several years to come the average sunspot 
number will have a relatively low value and the 
critical frequencies of the ionospheric layers will also 
be low, which situation will not be a good one for 
long- distance communication. 

During the summer of 1960 the noon critical 
frequency was, it is seen, not greatly lower than that 
for the maximum year, but at the end of the year 
it was much lower than during the previous winters. 
The midnight critical frequency was considerably 
lower during the summer of 1960 than during the 
previous year, and at the end of the year it fell to 

*Research Department. British Broadcasting Corporation. 
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exceptionally low values. Thus, towards the end of 
1960, the general decrease in critical frequencies 
from those obtaining at sunspot maximum was 
becoming quite considerable. 

Usable Frequencies. -In practice it was found 
that, in spite of the reduction in ionization, the 
26 -Mc /s broadcast frequency held up surprisingly 
well as a daytime working frequency throughout the 
year over certain circuits running in southerly direc- 
tions from this country. Over more northerly 
circuits, however, 21Mc /s became the highest usable 
daytime frequency in April, May, August and 
September, and 17Mc /s in June and July. For 
example, over the North Atlantic circuits the highest 
receivable frequencies averaged about 39Mc /s at 
the beginning of the year, decreased to not much 
above 20Mc /s during the summer, and increased 
again to a little over 30Mc /s in the autumn. The 
highest receivable night -time frequencies increased 
to about 16Mc /s in the summer, but decreased to- 
wards the end of the year to values of the order of 
11Mc /s, being then considerably lower than during 
the previous winter. The general tendency, in 
practice, was for the working frequencies to be 
considerably lower, both by day and night, at the end 
of the year than at the beginning, and for the higher 
frequencies to be usable for shorter periods over 
those circuits where they remained usable at all. 

Ionospheric and Magnetic Disturbances.-There 
were less sudden ionospheric disturbances during 
1960 than was the case during the previous two 
years, this decrease being associated with the 
decrease in sunspot activity, which gives rise to such 
disturbances. On the other hand the number of 
magnetically and ionospherically disturbed days was 
greater than during the previous two years. The 
solar particles which cause these disturbances upon 
arrival in the earth's atmosphere do not always 
emanate from sunspot regions, but, during the de- 

BOOKS 

dining phase of the sunspot cycle, appear to take 
the form of long -lived streams which come from 
solar regions where there is no visible sign of 
activity. The particle streams thus sweep across the 
earth's orbit once during each 27 -day solar rotation, 
and produce ionospheric disturbances which tend 
to recur at 27 -day intervals. There are indications 
that such a disturbance occurred from 3rd to 7th 
September 1960, and has recurred at approximately 
27 -day intervals ever since. 

The Coming Year. -During 1961 solar activity is 
expected to go on decreasing so that, by the end of 
the year, the 12 -month running average sunspot 
number may have fallen to a value (applicable to an 
epoch six months back) of about 80. It is likely 
that, in these circumstances, the 26 -Mc /s band will, 
after about March, fail as a daytime frequency 
over all circuits. Over southerly circuits the best 
daytime frequency will probably be about 17Mc /s 
during the summer months, and 21Mc /s from Sep- 
tember onwards. Over more northerly circuits 
daytime frequencies during the summer months may 
be as low as 15Mc /s, rising to about 17Mc /s about 
September. As to frequencies usable during the 
deep night period these may rise to 11Mc /s during 
the summer months, but next winter 9 or 7Mc /s 
will almost certainly be the highest frequencies 
usable, and perhaps even lower frequencies will be 
necessary over northerly circuits. 

Thus, during 1961 the decline in solar activity is 
likely to be really effective in forcing the greater 
use of lower frequencies, with all the disadvantages 
which that implies. However, there is always the 
hope that in the future the situation may be some- 
what relieved by the establishment of some new 
type of regular long -distance communication, such 
as that which might be effected in the v.h.f. or 
higher frequency bands by way of active or passive 
satellites. 

Radio Construction and Repairs, by W. Oliver. 
Presents advice to the beginner in radio construction and 
servicing, starting with basic matters such as the avoid- 
ance of electric shock and making up a tool kit. It pro- 
vides practical hints in dealing with the various circuits 
and mechanical features found in modern radio sets. 

Pp. 128; Figs. 23. Price lOs 6d. W. Foulsham and 
Co. Ltd., 2 -5, Old Bond Street, London, W.I. 

R.S.G.B. Amateur Radio Call Book, 1961 edition: 
compiled and published by the Radio Society of Great 
Britain,. New Ruskin House, Little Russell Street, Lon- 
don, W.C.1. Based on the record of call signs issued 
to amateurs by the Radio Services Department of the 
G.P.O., the book provides an up- to-date list of amateur 
radio stations in Great Britain, Northern Ireland and 
the Channel Isles. Useful additional material in the 
1961 edition is a list of affiliated radio societies and 
clubs with addresses and list of international amateur 
radio prefixes. Price is 4s (post 4s 6d). 

Service Valve Equivalents, 2nd edition: compiled by 
G. C. Fox and published by the Radio Society of Great 
Britain, New Ruskin House, Little Russell Street, Lon- 
don, W.C.1. The CV list of Service valves is con- 
siderably extended and now includes c.r. tubes and semi- 
conductors. Additional lists identify early Army, Navy 
and R.A.F. types with CV numbers and there is a 
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list of U.S. Signal Corps VT numbered valves with 
equivalents. Price 2s (2s 6d by post). 

Paramètres Hybrides des Transistors, by J. -P. M. 
Seurot. Puts forward the case for hybrid parameters 
in transistor circuit design. The author discusses the 
theory of four- terminal networks in general, and tran- 
sistor applications in particular, and goes on to demon- 
strate the use of hybrid parameters in the design of a 
typical high -frequency amplifier stage. Pp. 32; Figs. 
23. Editions Chiron, 40, Rue de Seine, Paris -6e. Price 
8.80 NF. 

Masers, by Gordon Troup. One of the Methuen 
series of Monographs. An exposition of present know- 
ledge on the theory of amplification and oscillation by 
stimulated emission. The description of the basic 
effect is approached from both the thermodynamic and 
quantum mechanical viewpoints, while a large part of 
the discussion is closely linked to the science of micro- 
waves. Amplifier and oscillator systems and their 
performances are described, and chapters on experi- 
mental systems and possible applications are included. 
Appended are discussions on the quantum -mechanical 
treatment of the harmonic oscillator and on the theory 
of paramagnetic ions in a crystal field and a steady 
magnetic field. Pp. 168; Figs. 20. Methuen and Co., 
Ltd., Publishers, 36, Essex Street, Strand, London, 
W.C.2. Price 13s 6d. 
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LETTE it) S TO THE EDITOR 
The Editor does not necessarily endorse the opinions expressed by his correspondents 

Colour Television 

YOUR Editorial in the January issue gives small credit 
to the motives behind the B.B.C. proposal to introduce 
a small service of colour television on the 405 -line 
system. While we would not claim always to be im- 
mune from the desire to use a beautiful toy, this is 
certainly not cause and effect in the present case. Colour 
television using an N.T.S.C. form of signal has been 
accepted by most of the countries participating in the 
work of the C.C.I.R., and transmissions on this basis 
are already regularly put out in the U.S.A., U.S.S.R. 
and Japan. The B.B.C. experiments to which you refer 
demonstrated that, on 405 lines, this 'form of signal 
would give an excellent picture, and the B.B.C. - wants 
to introduce a limited service of colour as a natural 
development of our experimental transmissions of the 
past five years. We started television in this country, 
and we do not want to be behind the rest of the world 
in colour. 

It is not true to say that the B.B.C. has backed the 
shadow mask tube. Of course, we have made use of 
it as it is the best tube yet available. But it is not an 
inherent part of the N.T.S.C. form of signal, and other 
types of tube, when they become available, could 
operate on this system. Acceptance of an N.T.S.C. 
signal would in no way limit the development of other, 
and possibly better, types of colour tube. 

HAROLD BISHOP, 
Director of Engineering, 

London, W.1. British Broadcasting Corporation. 

Stereophonic Broadcasts 
MR. GOTCH, in his letter in the January issue, has 
very rightly pointed out a weakness of stereophonic 
broadcasts using an a.m. TV sound transmitter for the 
right -hand side, in that many listeners will find the 
signal -to -noise ratio poor compared with that of the 
left -hand side received on v.h.f. There are, of course, 
other weaknesses. For example, broadcasts can only 
Ife made during free time of both the B.B.C. television 
r.°twork and one of the sound networks; also, the system 
is not compatible, since a properly balanced reproduc- 
tion cannot be obtained when listening to one of the 
channels alone. It is natural, therefore, that there should 
have been a number of proposals in the U.S.A. and 
on the Continent, as well as in the U.K., for multiplex 
systems which can modulate two audio signals on to 
a single f.m. transmission, in such a way as to provide 
acceptable reproduction for the monophonic listener. 
However, all these systems have the disadvantage that 
they cannot maintain the present high standard of 
signal -to -noise ratio throughout the same service areas.* 
We cannot put two signals in place of one on an exist- 
ing transmitter without paying a price in terms of a 
considerable reduction in the service area for stereo- 
phonic reception and an unacceptable reduction in the 
case of the ordinary listener. The contraction of the 
service area results from an increased level of inter- 
ference due to the ignition systems of cars and to trans- 
missions from other stations on the same or adjacent 
radio channels. 

The problems of stereophonic broadcasting using a 
multiplex system are not only quite difficult on the radio 
side, but exacting requirements are imposed on other 

* B.B.C. Engineering Monograph No. 29, " A Summary of the 
Present Position of Stereophonic Broadcasting." by D. E. I.. 
Shorter and G. J. Phillips. 
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parts of the transmission network. It is for this reason 
that the B.B.C. is co- operating with other members of 
the European Broadcasting Union in a study programme 
covering transmission systems and other problems of 
stereophonic broadcasting. While everyone would wish 
for a system that has no penalties, stereophonic broad- 
casting appears at the present time to be a costly matter 
ill radio frequency channels as well as in other directions. 
The present stage of development is one of careful 
examination and comparison of the various proposals in 
the laboratory. 

The present arrangement for the B.B.C. transmissions 
of stereophony is so clearly one that could not be used 
for a regular service that there is no danger that the 
public would buy special receivers for it. If, however, 
experimental transmissions were made using a system 
which appears suitable for regular transmissions, then 
the public might buy receivers designed for this system 
only, and the eventual introduction of some other system 
that could more nearly satisfy the various requirements 
would be prejudiced. There is, therefore, a strong argu- 
ment for continuing the present arrangement, even with 
its shortcomings, at least until the technical problems 
are nearer a solution than they appear to be at present. 

G. J. PHILLIPS, 
Tadworth, Surrey. B.B.C. Research Department. 

Nodal Analysis 
MANY of us will have appreciated F. R. B. Jones's 
articles on Nodal Analysis (November and December 
issues, 1960) but may have found difficulty through 
the author's use of the same symbols for different quan- 
tities. It was of little importance in the section of Part 2 
on transistors where the Y- parameters of the transistor 
and of the whole circuit were intermingled in a happy 
ambivalance, but some of us may not have noticed that 
the i of the opening equations is not the same quantity 
as that i of, say, Fig. 2(b), and in consequence the 
description of Fig. 3 may then have turned us away in 
despair. If so, then a second look would be well worth 
while. 

The difficulty hinges on the discrepancy between 
the primal equation and the equation for node 2; the 
left -hand sides are equal, but on the right -hand sides 
we find in one i and in the other zero, yet we are assured 
that i is not zero. 

Now reconsider the primal equation: 
gnvu 'r g v i 

In it i is the resultant of two opposing currents, for 
v is negative, but in Fig. 2(b) i is identified with the 
grid- controlled component, g,vy, whereas it should 
designate the current flowing into Y. If we apply the 
same principle to Fig. 3, i becomes zero and the dis- 
crepancy between the primal and nodal equations dis- 
appears, for they are in fact the same equation. The nodal 
equation is only true for i = 0; if i has a value other 
than zero, say y v , then the nodal equation becomes 

g, V1 (g '1- y.,)V2 = 0 
and the current, i should appear in Fig. 3 as a load 
current. 

If the readers who fell at this fence now find they can 
clear it, they will find the rest of the course straightforward 
and rewarding. 

London, N.W.11 F. G. BALCOMBF 

The author replies: 
The difficulty to which Mr. Balcombe refers is in par 
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The First 50 Years 

6aldeá! 
Wireless World to ®e 

Our next issue marks 
the completion of the 
first 50 years of publi- 
cation. 

The enlarged April 
number, in addition to 
the normal coverage of 
technical articles and 
news of the month, will 
contain a 20 -page illus- 
trated review of pro- 
gress over the past 50 
years. This will record 
the outstanding events in 
the progressive under- 
standing of principles 
and in the history of 
their applications in 
communications and 
electronics. 

due to the unavoidable differences between the con- 
ventions of mesh and nodal analysis. 

If we confine our mesh analysis of the valve to the 
output circuit, Fig. 2(a) in the December issue we have 
only one current, i, which can be regarded as either 
generator current or load current, although the term 

anode current " does link it with the generator. 
In a set of nodal equations the right -hand terms, 

I1, I2, ... I conventionally signify the currents fed to the 
various nodes by external constant- current generators. 
For example, in the equivalent two -node network for a 
valve, I2 would represent current supplied by an external 
generator connected between the anode and reference 
point. This generally occurs only in non -linear mixing 
circuits, and so is of no interest to us. 

When we convert our constant- voltage valve to the 
constant -current form shown in Fig. 2(b), the generator 
current becomes gmv,. In the static case (no load) all 
this current flows out through ga and by Kirchhoff these 
two currents, from a nodal standpoint, equal zero, 
since they are equal and one is flowing into the node 
and the other out. I2 is thus zero, as we would expect. 

If we now introduce a load, the generator current 
gmv, remains constant, but the total shunt impedance 
decreases, and with it v,. gava will therefore be smaller 
and the difference between it and gmv, will be the load 
current. If this load current is termed i, we can indeed 
write gmv, + g,va = i for -as Mr. Balcombe states - 
v, is negative and the two left -hand terms are sub- 
tractive. This interpretation may be helpful to students, 
but I think they should also clearly understand that this 
i, (the load current) is not the conventional I2 of the basic 
nodal equation. 

Television Standards 
IF Britain adopts the 625 -line system as used in Europe, 
the choice of intercarrier sound frequency will present 
a problem. Should we use 5.5 Mc /s as in Western 
Europe, 6.5 Mc /s as in Eastern Europe, or a new value 
such as 6 Mc /s? I suggest two intercarrier frequencies 
of 5.5 and 6.5 Mc /s, one carrying TV sound and the 
other a sound -radio programme. In each area u.h.f. 
coverage of at least three television and three sound 
programmes (" Home," "Light " and " Third ") could 
then be achieved, the advantage of a stable intercarrier 
i.f. being obtained for sound -radio reception as well as 
for TV sound. 

Provided that the receivers were equipped to accept 
either sound channel with or without picture, they 
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would operate anywhere in Europe. Also our inter - 
carrier frequency for TV sound could easily be changed 
from 5.5 to 6.5 Mc /s, or vice versa, if either frequency 
were to become the international standard in the distant 
future. 

Ewell, Surrey. J. S. SINGLETON 

Horizontal and Vertical Definition 
THE start of a picture element where the brightness 
signal undergoes a step function can only be placed with 
infinite certainty on the receiver screen if the bandwidth 
of the connecting circuits is infinite. Since in practice 
the bandwidth is finite, the raster example put forward 
by Mr. R. C. Whitehead in your January, 1961, corre- 
spondence columns is not a practical one. All the band- 
width available is used in passing information occurring 
along a very few lines, say, two or three, for the whole 
picture. 

On January 8th, the B.B.C., I know not whether by 
accident or design, dressed its Showtime Dancers in 
striped tights, giving about critical definition during the 
programme. The result was rather startling on the 
receiver I happened to be watching. The stripes were 
just visible when the girls' pretty limbs were vertical, 
when the distinguishing information was along the line. 
As the dance progressed the stripes were presented at 
greater inclinations to the vertical, and became clearer, 
the more inclined, being clearest when the stripes were 
horizontal. 

The performance of the set seems to satisfy a large 
number of people who have access to other receivers. 

Harwell, Berks. J. D. HILL 

Screen Size 

NOTING the reference by " Diallist " (December, 1960, 
issue) to our larger screens and to picture loss in the 
screen corners, I would call attention to a recently 
published paper on this topic in the November, 1960, 

Radio Fall Meeting " issue of the I.R.E. Transactions 
of the Professional Group of Broadcast and Television 
Receivers. The paper, "Benefits of a New Aspect Ratio 
for Television," written by Mr. W. D. Schuster of 
Sylvania and myself, both questions the current pro- 
priety of the 4:3 aspect transmission standard in the 
U.S. and advocates even squarer corners for picture 
tube screens than on present 19in and 23in expansions of 
the 17in and 21in faceplates (approximately 5:4 aspect 
ratio). 

As this item of aspect ratio directly influences equip- 
ment saleability, it also relates to frequency spectrum 
utilization, sweep power consumption and reliability as 
well as costs. 

A request has been made to have the 4: 3 aspect trans- 
mission standard reviewed by an appropriate committee. 

It is understood that the British transmissions were 
at one time on 5:4 aspect, dropped in favour of accom- 
modating film with no loss, on early sets. 

Both Britain and the U.S. might beneficially com- 
promise on a standard which could combine 525 line, 
60 field transmission (6 megacycle channel) with 5 :4 
aspect transmission to accelerate international signal 
exchange. This would raise detail resolution in Ameri- 
can sets and do the least damage to the currently good 
resolution possible with British transmission channel- 
width and fewer lines, and slower frame scan, if single 
sideband is included in the above " compromise " pro- 
posal. 

It is difficult to maintain "best" theoretical viewing 
distances here -my teenage daughters and their con- 
temporary friends have for over 7 years preferred to 
sit within elbow -reach of a 27in screen. No one feels 
that the picture is " too large," even at such close 
quarters, or at more " proper " separation. 

CHARLES E. TORSCH, 
Chief Television Engineer, Rola Company. 

Cleveland, Ohio, U.S.A. 
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500 -FT RADIO TOWER 

LONDON'S NEW LANDMARK 

Model of the rodio tower which will dom nate London's skyline. 

" WE shall have to ask the architects of - - - House to 
leave a hole through the building on the 10th floor so 
that our signals will continue to have an uninterrupted 
line -of -sight path." This somewhat facetious remark 
of an engineer at the Museum Exchange -nerve centre 
of the G.P.O.'s microwave links- epitomizes the position 
with which the Post Office has been faced for some time 
with the increasing number of tall buildings being 
erected in London. To increase the number of cable 
links sufficiently to carry even the foreseeable growth in 
the number of television and trunk telephone links 
would mean ripping up miles of London streets. To 
overcome the problem, therefore, a 500 -ft tower is to be 
built at the Museum Exchange in Howland Street, Lon- 
don, W.1, to replace the lattice mast on the roof of the 
building which has an effective height of only 180 feet. 
This was erected when the original London- Birming- 
ham television link was installed in 1949. 

It is hoped to have the new tower, which will be 50ft 
in diameter, in operation by the middle of 1964. It is to 
be built alongside and in conjunction with a four -storey 
extension to the present buildings and will be sited 
to avoid obstructing paths of radio links from the exist- 
ing mast. 

The upper section, from 355 to 470ft, will house the 
aerials and this section will be surmounted by an 
observation gallery to which the public will have access 

Dots represent existing or proposed buildings in London which 
would obstruct signals from the present mast. The shaded 
segments indicate possible radio links. 

by high -speed lifts. The 15 floors below the aerial 
section will house the transmitting and terminal 
equipment. 

In addition to being the focal point for the Post 
Office trunk telephone service the Museum Exchange is 
also the switching centre for the inter -connection of the 
B.B.C.'s radio and television network, the I.T.A. net- 
work of transmitters and the numerous independent 
television studios in the London area. 

The P.M.G. says that the tower will meet the Post 
Office's foreseeable needs for radio links for the next 40 
years. For example, it is expected that by 1980 there 
will be 24 radio -telephone links, each capable of carry- 
ing 960 telephone channels. This number could be 
doubled in the following 20 years without reducing the 
proposed 100 or more television outlets. 

Typical radio path eastwards from 
proposed building in that direction. 

WIRELESS WORLD, MARCH 1961 

the lowest aerial on the proposed tower which, as is shown, would just clear the highest 
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Elements of Electronic Circuits 
23.- Squares and Square Roots 

By J. M. PETERS, B.Sc. (Eng.), A.M.1.E.E., A.M.Brit.1.R.E. 

CIRCUITS can be made up which produce outputs 
proportional to either the square or the square root 
of the input. Naturally, the multiplying arrange- 
ments described in last month's issue could be 
used for square production by the connecting to- 
gether of the two inputs; but for square -rooting a 
different technique has to be used. 

Square -producing Circuits 
An important group of square -producing circuits 
makes use of the approximately parabolic shape of 
mutual characteristics of valves. For a triode or 

Ia=A+B (vg -v,)+C (vg -vo)2 
(WITH ya CONSTANT ) 

Ia 

vo 

BIAS 

v9 

Fig. 1. 

o 

vo 

Fr.2. 

pentode one suitable curve is the Ia /vg characteristic, 
with va held constant (Fig. 1). 
The series Ia = A + B (vg - vo) C (vg - 
v0)2 -i- D (vg- vo)' ... etc. represents the true 
form of this curve where A, B, C, etc., are valve 
constants and vo is a reference voltage from which 
measurements are taken. - 

It is possible to find valves with characteristics 
to which the terms higher than the square term 
make relatively small contributions. Assuming 
that we can neglect higher order terms than the 
square term the series becomes: - 

Ia = A + B (v - v) -f- C (v, - va)2. Note 
the presence of the linear term B (vg - vo). 

Accuracy is increased if the range of operation 
of the grid voltage is restricted to confine the squaring 
to the part of the curve that most closely matches 
the desired form. 

For the triode the series is also applicable for a 
specific anode load; but there is no such restriction 
in the case of a pentode which has mutual charac- 
teristics almost independent of vo even when vo 
varies widely. 

The anode characteristics (Ia /v, with vg held 
constant) of some triodes are of approximately 
parabolic form, i.e. I,, = C (vo - v 0)2 and can 
therefore be used as square- producing devices. 
Characteristics are illustrated in Fig. 2. 

Removing the Linear Term. -Compensation can 
be applied to remove the linear term B(vg - 
v) from the I/vg series, thus permitting operation 
near the vertex of the parabola, i.e. vg = v0. 

Fig. 3 shows a square -producing circuit with a 
compensating network (R2 and Rs are much greater 
than R1). The linear term B (vg - v) in the valve 

gout 

Vin 
1BIASV, 

I 

Fig. 3. 

140 WIRELESS WORLD, MARCH 1961 

www.americanradiohistory.com

www.americanradiohistory.com


i 

equation will result in the appearance at the valve 
anode of an amplified (depending on R,) and in- 
verted version of the input voltage, as well as the 
square term. If the gain of the valve is one and 
R2 = R3 the linear term from the valve and the 
input will be equal and opposite and will cancel 
each other at the junction of R. R leaving the 
square term. If the required value of R, is such 
that the gain is other than unity, adjustment of 
R2:R, will restore cancellation. 

Valves for Squaring. -As the mutual conductance g = dIa /dv (i.e. the slope of the mutual charac- 
teristic), it follows from differentiation of the I, 
series with respect to grid voltage (no further than 
the square term) that, for a suitable " squaring " 
valve, g, must be a linear function of grid voltage. 
Reference to graphs of valve characteristics will 
therefore indicate the suitability or otherwise of a 
valve for the squaring application. 

Push -pull Circuits. -(Fig. 4)., If we define the 
input voltage to valve VI as v,, = vg - v then I,, 
= A -;- By, -}- Cv,,2 + Dv,,,3 + Ev,,,' ... etc. Now 
suppose we drive an identical valve V2 with the same 
input voltage but opposite in sign ( -v,,,) then 
I,_ = A - By,,, + Cv,,2 - Dv,,' ± Ev,,,' ... etc. As 
I,, and I,, flow through a common resistor R the 
common anode voltage will be vht - R(I,, I,2) 
= ve, - 2(A -}- Cv,,,2 -I- Ev;,,4 ... ). Note the can- 
cellation of the odd -power terms when the anode 
current components are added. 

It is assumed that the even -power terms Ev,;,' 
and higher are small enough to be ignored, then 
with a.c. inputs va,,, will be of the form v,,,, = 

2RCv,,2. In other words, v, will vary as the 
square of the input voltage. 

Square Roots 
Let us now turn to circuits which provide an 
output voltage proportional to the square root of 
the input voltage. Again, valve characteristics can 
be employed. 

Valve Characteristics. -If the anode voltage of 
some types of pentode is varied, the anode current 
changes in such a way that it approximately repre- 
sents the square root of the anode voltage. Fig. 5 
illustrates for a pentode typical anode characteristics 
from which operating conditions can be selected to 
roughly conform with the law: - 

v, =kI,2 or I,x4 r', 
A circuit which makes use of this property is 

shown in Fig. 6. The pentode, V2, has its anode 
voltage controlled by the cathode follower, VI. 
Varying vi, and hence v,, causes the anode current 
of V2 to vary as A/v2,. As this is the current through 
VI the voltage developed at the anode of VI by R 
(i.e. v,,,,,) will vary as A/v2a and hence as 'iv,,. 
This method is rather inaccurate as the square - 
root law usually holds only over a small range of 
the characteristic. 

Another direct method which will give an approxi- 
mate result is to use the I, /v, characteristic of a 
triode, i.e. I, = A + By, + Cv..2 ... discussed 
in the section on squaring circuits. If we now make 
I, the independent variable and v, the dependent 
variable, neglecting the linear term Bv,,, v is 
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Fig. 7. 
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141 

www.americanradiohistory.com

www.americanradiohistory.com


approximately proportional to \ /I,. Inaccuracies 
arise in this method due to the difficulty in eliminating 
the linear term Bv,.. 

Accurate Method. -An important method which 
is used in some computers involves an adding cir- 
cuit together with feedback via a high -gain amplifier. 
The feedback makes the output of a squaring cir- 
cuit equal to the input signal whose square root 
is wanted. If the output of the squarer is equal 
to the input to be " rooted," then the input to 
the squarer must be the desired square root. 

In Fig. 7 let vi, be the input, the square root 
of which is desired, i.e. it is required to derive 
'he result voot = 1/vio 

The equations are:- 
= _ z (1) vi 

(from the squarer) 
vo,t = A(v, -1- vku) .. (2) 

(from the amplifier) 
substituting in (2) for vi we have 

vout = A(- kvout2 vi,,) 
Hence 

vo,, Akv,,,t2 -Avm =O 

BORDER TELEVISION 

rearranging, we have 

Akvoue2 -F- vont- Av;,, =O .. .. .. (3) 
Equation (3) is of quadratic form axe bx -{- c = 0, 
for which the solutions are given by. 

- b f ß/(b2 - 4ac) 
2a 

substituting from Equation 3 above: 
-1 /(1 +4A2kviu) 

2Ak 

1 /r 1 4Aakv,o or voue = - 
2Ak ±N \4A2k2 4A2k2 

1 /( iol 
2Ak / 14A2k2+ k / 

If the gain (A) of the amplifier is very high, 1/A 
becomes very small so that the equation reduces to: 

voue = f v/(vi, /k) 
which is the result required. The constant k can be 
made equal to one. 

x - 

vout - 

THE I.T.A. has placed orders with Marconi's for the 
transmitters for the two television stations which are to 
serve the Anglo-Scottish border area. The main trans- 
mitter, which with its 16 -stack quadrant array on a 
1,000 -ft mast will give a vision e.r.p. of 100kW in the 
direction of maximum radiation, will be at Caldbeck, near 
Carlisle. The site is 1,000ft above sea level. Caldbeck 
will operate in channel 11 with horizontal polarization. 

The associated station will be at Selkirk where the 
signals radiated from Caldbeck will be picked tip and 
fed to vision and sound translators and re- radiated in 
another channel (yet to be decided). Selkirk will have a 
vision e.r.p. of 25kW. 

The approximate service areas of these two stations, 
which will be operated by Border Television Ltd., are 

Marconi 4 -kW vision transmitter with sub- modulator with- 
drawn for test purposes. Two of these transmitters are being 

installed at Goldbeck 
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Glasgow 

°Edinburgh 
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= Newcastle -o 
Carlisle 
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(Crown Copyright reserved) 
MLEY M00 

Predicted service areas for four new I.T.A. stations in Scotlard 
and northern England 

shown dotted on the map giving service areas of existing 
I.T.A. stations. Caldbeck is planned to come into ser- 
vice this summer and Selkirk at the end of the year. 

The predicted service areas of the two stations planned 
for north -east Scotland are also shown on the map. The 
Mongour station, which will have a maximum vision 
e.r.p. of 400kW, is scheduled for service this autumn and 
the Roskill transmitter (10 -50kW e.r.p.) a few months 
later. 
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Permanent Magnet Circuits 

THE reason for my choice of subject this month 
is that last month's -Electricity Direct from Heat - 
leads helpfully into it. I hasten to assure new 
readers (if any) that failure to have read it is not a 
fatal handicap. In fact, those who did read it are 
probably busy wondering what on earth it had to do 
with permanent magnets. Apart from one passing 
mention of a permanent magnet as a component 
of a briefly described device, nothing -directly. 
But we shall see. 

To prevent disappointment I must also disclaim 
any intention of explaining in detail why permanent 
magnets -or any other kind -are magnetic, beyond 
mentioning that all matter is potentially magnetic 
because the protons and electrons that form its 
main ingredients are electric charges and are in 
continuous motion, and electric charges in motion 
are electric currents, and electric currents cause 
magnetic fields. These tiny fields normally tend 
to cancel one another out because of their random 
distribution. In a small number of substances 
(called ferromagnetic) they can be made to co- 
operate to produce a strong magnetic field so long 
as they are held in formation by a current flowing 
through a surrounding coil. When the current is 
switched off, heat vibrations tend to restore the 
original chaos. The extent to which this happens 
depends on the particular material; in those suitable 
for permanent magnets the greater part of the mag- 
netism is retained, and quite a strong reverse field is 
needed to restore it to zero. 

However, our subject is permanent magnet 
circuits. Permanent magnet circuits; because 
although most of the books on electrical engineering 
and on electricity and magnetism explain quite 
clearly the principles of electromagnets and how to 
calculate the number of ampere -turns to produce a 
given flux in a given gap, the corresponding informa- 
tion on permanent magnets is usually less satisfactory 
or even entirely absent. Considering the vast 

Fig. 1. (a) Simple valve circuit 
with load resistance R. (b) is 
the familiar load -line graphical 
method of finding the current I 

and anode voltage V,,. 
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(a) 

By " CATHODE RAY " 

number of permanent magnets used in loudspeakers, 
gramophone pickups, meters and television focusing, 
this is quite surprising. 

All the treatises I have come across draw an 
analogy between electric circuits (which, with the 
aid of Ohm's law, etc., one is supposed to under- 
stand) and magnetic circuits. This may immediately 
cause a misunderstanding in the minds of beginners, 
who are aware that a certain amount of power is 
needed to maintain the flow of current in an electric 
circuit (unless, of course, they have had a look at the 
end of the book and read about Kammerlingh Ormes 
and superconductivity) and conclude that power is 
needed to maintain the flow of flux (what is flux if it 
doesn't flow ?) in a magnetic circuit. Sure enough, 
power is needed to energize an electromagnet. So a 
permanent magnet appears from the start as a 
mystery. 

This is because the electric /magnetic analogy is 
being wrongly used. The power supplied to an 
electromagnet (after the intial building up of the 
field by an amount of energy that is returned to the 
circuit on switching off) is occupied solely in over- 
coming the resistance of the circuit. If it were not 
for that resistance, no e.m.f. -and therefore no 
power -would be needed, just as no current -and 
therefore no power -is needed to maintain an 
electric field between the plates of a capacitor. 
The everlasting currents started in resistanceless 
lead rings at very low temperatures by Ormes and 
his followers are accompanied in the usual way by 
magnetic fields, although no e.m.fs are present. 
If the fields needed power to sustain them, the 
currents would quickly die away. 

Correctly used, the analogy is very helpful, for 
magnetic circuits have their " Ohm's law " and 
" Kirchhoff's laws ", as we shall see. The important 
thing is to make sure that the quantities compared are 
the ones that truly correspond. 

In a d.c. circuit in which all the resistances arc 

CURRENT 

1 
URRENT 

sH ROUGH 
BOTH 

Va 
.4-RD. ACROSS VALVE ->) P.D. ACROSS R 

E 

(b) 
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linear (i.e., they obey Ohm's law, in the sense that 
they are independent of the amount of current) it is 
simple to calculate the current that will flow when a 
given e.m.f. is applied, or vice versa. When part . 
of the resistance depends on the current in a manner 
that can be stated as an equation, it is a little more 
complicated, but can still be done by algebra. When 
the relationship between resistance (or voltage) 
and current can be stated only as a graph, then the 
calculation has to be done graphically. 

I am assuming we can all do this in the familiar 
situation of a valve in series with a linear resistance, 
as in Fig. 1(a). If the e.m.f. (e) applied to the valve 
is varied and the corresponding current is plotted, 
we get the familiar anode characteristic curve 
marked Rm in Fig. 1(b). R,,, actually stands for the 
valve's anode d.c. resistance (at a fixed grid bias), 
which of course is equal to e/i at any point. The 
question is, which point represents the situation 
when a total e.m.f. E is applied through a linear or 
ohmic resistance R? This is answered by plotting 
current against voltage for R too; not in the usual 
way from the zero point, as for R,,, but backwards 
from the point representing E on the e scale. The 
justification for the backward plotting is that the 
voltage concerned is what must be subtracted from 
E to find the particular anode voltage required, Va. 
In this case (though not with all valves, as we saw 
when studying tunnel diodes in the August 1960 
issue) the two lines have only one point in common, 
which represents I and Va, the only values of i and e 

that fulfil the conditions of the circuit. The voltage 
across R is of course E -Va. 

Next, let us look at the magnetic analogue of this 
electrical circuit, Fig. 2(a). Corresponding to the 
current I is the flux $, represented by the dotted 
lines. In spite of its name, nothing really flows, so 
in this respect flux is unlike current, but for the 
present purpose that doesn't upset the analogy. 
This flux is caused by a total magnetomotive force 
M, applied as a current through a coil. The mag- 
netic analogue of resistance is reluctance. The flux 
passes " in series " through an air section of the 
circuit with a linear reluctance Sa, and a magnet 
with a non -linear reluctance Sm. The procedure 
for finding 0 is the same as for I: 0 is plotted 

¡a) 
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against F for magnet and air in turn, back to back 
as for R and R,,, and the intersection shows $ and 
also the magnetic p.d. across both parts of the 
circuit (Fig. 2(b)). 

By now the bright boy of the class will inevitably 
have put up his hand to ask why, if one can measure 
F and ¢, one doesn't do it for the whole set -up 
shown in Fig. 2(a) and arrive at 0 at one go, instead 
of taking a lot of extra trouble to measure them for 
the magnet and air separately at a sufficient number 
of values to plot curves of them both. Well, of 
course, if one were given a particular electromagnet 
and wanted to find how much flux it would produce 
with a given current through the coil, one would 
adopt the bright boy's suggestion. It would apply 
to the valve in Fig. 2 as well, in similar circum- 
stances. But the circuit designer (electric or mag- 
netic) doesn't try innumerable ready -made combina- 
tions until he is lucky enough to find one that does 
what he wants. He designs on paper, calculating 
the value of R that best suits the valve having the 
most likely- looking curve. In the magnetic example 
he usually has even more freedom, being able to 
vary the dimensions of the material to suit his 
requiremements. It would be silly to be obliged to 
have a different S , curve for every possible size and 
shape of magnet; what is needed is a single curve that 
applies to that material in general. 

This sort of thing hardly works with valves; 
we cannot (unless we are going to order vast quan- 
tities) tell the maker we would like a valve with 
characteristics similar to his type XYZ but with 
the current scale multiplied by 11. The resistance 
of homogeneous materials is much simpler, being 
proportional to the length (1) and inversely as the 
cross-sectional area (a). The only other factor is the 
resistiveness of the material itself -its resistivity 
(p), which is the resistance of a piece with unit 1 

and unit a. In symbols, 

R = p1 (1) 
a 

Given p, we can easily calculate dimensions of a 
resistor for any required resistance. If the resistivity 
is non -linear, we must have a graph of it, and to suit 
the change from resistance to resistivity, it must 

M.P.D. ACROSS ACROSS 

MAGNET AIR GAP 

M 

(b) 

M.M.F. F 

Fig. 2. Magnetic analogue of 
Fig. I. The flux Ì corresponds 
to current I, m.m.f. to e.m.f., 
and reluctance (S) to resistance. 
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p OR y 

(a) 

ELECTRIC FIELD STRENGTH MAGNETIC FIELD STRENGTH 

(e= .) (H° Ì 
Fig. 3. (a) To transform the current /voltage graph of a resistor 
into a general one for its resistive material, the current is 
divided by the cross -sectional area of the resistor, and the 
applied voltage is divided by the length. (b) is the magnetic 
analogue, well known as a B/H curve. 

show current per unit area (i.e., current density) 
plotted against e.m.f. per unit length (i.e., electric 
field strength). Fig. 3(a) is such a graph, marked p to 
correspond with R in Fig. 1(b), and perhaps even 
more appropriately y, which is the symbol for con- 
ductivity, =1 /p, because that is what is indicated by 
the slope of the graph. 

There is even better ground for adopting this modi- 
fied form of graph for ferromagnetic materials, 
which are invariably non -linear. Fig. 3(b), the 
magnetic analogue of (a), is the familiar B/H curve of 
commerce and should need no explanation except to 
mention that v is the symbol for reluctivity ( =H /B) 
which is the reciprocal of the much better known 
permeability, p. The equation corresponding to 
(1) is therefore 

S= L11v or .. .. (2) 
a pa 

Given this B/H curve for any material, any desired 
flux can be obtained by multiplying B by a, and the 
corresponding F by multiplying H by 1. If a core 
consists of several sections in series, each with a 
different a and 1, their separate magnetic potential 
drops can be calculated and added together to give 
the total m.m.f. required to maintain the desired flux 
throughout. In practice it is seldom quite so simple, 
because magnetic circuits have no insulator appre- 
ciably better than air, which usually allows a signi- 
ficant amount of flux leakage; but I must dodge that 
complication by declaring it to be outside the scope 
of this article. 

By this time some of the dimmer boys may be 
putting up their hands, wanting to know how 9S 

and F are measured. I must dodge the question 
about /' too, but F is calculated rather than measured. 
This raises the question of units, and I am counting 
on us all being sufficiently progressive to work in 
m.k.s. units, even magnetic ones. The unit of m.m.f. 
is (surprisingly to the older generation) the ampere. 
In an electromagnetic context it is commonly called 
the ampere -turn, because it is the total current linked 
with the magnetic circuit. The unit of H is therefore 
the ampere (or ampere -turn) per metre (of mag- 
netic circuit length). The unit of flux is the weber, 
which is equal to 108 " lines " or maxwells. The unit 
of B is therefore the weber per square metre (of 
magnetic circuit cross -sectional area). 

If there are any non -progressive (i.e., c.g.s.) 
readers, they will be wondering how we are managing 
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to retain their simple relationship B = pH and yet 
calculate H without any 0.477-and what about the 
108? It must be admitted that all the untidy factors 
have been swept under the carpet, the carpet in this 
case being p. Instead of being 1 for vacuum, as in 
the c.g.s. system, it is 477/10'. This apparently 
shabby practice might seem to reflect no credit on 
the m.k.s. system. This is not the place to justify 
the m.k.s. system, but in my opinion it would be 
worth its awkward values of p and e even if it had 
no other advantage than confining arbitrary constants 
to those two things. Even some dirt under a couple of 
carpets may be tolerable if one can rely on there being 
none anywhere else. 

A more pertinent criticism might be to inquire 
whether I had forgetten that the title -a long while 
since, by now -was Permanent Magnet Circuits. 
I'm sorry if anyone has tired of waiting for it and 
has left us, but the persistence of the survivors is 
about to be rewarded. Most of the work has by 
now been done, and in response to a pre- arranged 
growl from an accomplice who says, " What about 
when there is no applied m.m.f. ?" I have only to 

(a) 

vg - P.D. ACROSS -e- 
VALVE 

_ P.D. ACROSS -e--- 
fl 

Fig. 4. (o) is the electrical analogue of a permanent magnet - 
a circuit in which some current flows even though there is no 
applied e.m.f. (b) is the same type of curve as in Fig. 1. 

point back to its analogue which we considered last 
month at considerable length -Fig. 4. For the benefit 
of those who missed that, this time I'm showing the 
diode formed by the cathode and grid of a valve, 
since that is a rather better known example of the 
fact that thermionic current can occur even when the 
applied e.m.f. is zero. Compare the graph with Fig. 
1(b), imagining E to shrink to zero, carrying with it the 
R line. No change in principle is involved; calcula- 
tion of the current and p.d. (the previous two p.ds 
now coincide) proceeds exactly as before. 

This peculiarity of a valve as a resistor, shown by 
its i/e curve entering the region to the negative side 
of the current axis, may gain importance in the future, 
as we saw last month, but in the whole realm of 
electronics it has hitherto been a minor detail. Not 
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so its magnetic analogue. Permanent magnets -to 
mention one thing -would be impossible without it. 
A characteristic of all ferromagnetic materials is 
that when they have once been magnetized they 
retain some of their magnetism after the m.m.f. 
has been cut off. It is shown by the familiar " hy- 
steresis " curves such as Fig. 5. Beginning from 
zero, the magnetism is first increased as shown by the 
upward arrow. When the applied field has been 
restored to zero, B is found to have a value Br, 
the " residual flux density," which in " soft " 
materials is near zero (a) but in " hard " materials, 
suitable for permanent magnets, is a large percentage 
of the maximum (b). The amount of reverse field 
needed to demagnetize it completely is the " coercive 
force," The values of B,. and H, depend on the 
degree to which the material was first magnetized; 
the particular values when it was magnetized to 
saturation are called its " remanence " and " coer- 
civity " respectively. These are the important 
values, which we shall be using. 

For permanent magnets we are interested in the 
" second quadrant," corresponding to Fig. 4, which 
therefore has its analogue in Fig. 6, which in turn 
should be compared with its energized magnet 
counterpart in Fig. 2. 

We have now reached " the end of the beginning " 
and can concentrate on applying our principles to 
practice. From this point of view, Fig. 6 has one 
attractive feature : it directly shows 0, the flux in 
the circuit, which is usually what one is after. It 
can be varied from zero up to (, by varying the 
slope of the Sa line. A horizontal line means an 
infinite reluctance, which allows no flux-a magnetic 
open -circuit, in fact -while a vertical line means zero 

(b) 
Fig. 5. Curves showing the results of increasing and decreasing 
the magnetizing force applied to (a) a " soft " (b) a " hard " 
ferromagnetic material. 

reluctance, a closed gap and circuit. Neither of these 
extremes is of any use, of course. The best utilization 
of the magnet must be at some intermediate position, 
like the optimum load line in a valve circuit. What- 
ever it is, it will fix both the amount of flux and the 
dimensions of the gap. But those are just the things 
one is usually given as already fixed, with the request 
that we find the smallest and cheapest magnet that 
will fulfil them. Fig. 6(b), which refers to a particular 
magnet and shows what can be done with it, puts the 
cart firmly before the horse. 

We have already studied how to rectify this 
situation: obtain a general curve (B against H) for 
the most likely material; use the load -line technique 
on it to find the most efficient magnet -to -gap dimen- 
sion ratio; and then work out the actual magnet 
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Fig. 6. This permanent magnet circuit and curve compares 
with the electromagnet circuit and curve in Fig. 2, and the 
electrical analogue in Fig. 4. 

F 

dimensions to give the required total flux in the given 
gap. 

The first thing, then, is to convert Fig. 6(b) into 
the B/H form by dividing ' by am, the cross -sectional 
area of the magnet (assumed constant throughout its 
length) and dividing F by 1m, the length of the flux 
path in the magnet. In practice we just write to 
magnet material makers and ask for Bi'H curves for 
their products. The left -hand half of Fig. 7 is a typical 
sample- except perhaps for the units (I'm afaid the 
ferromagnetic industry is a pocket of resistance to 
m.k.s. units). Some readers may feel more at home if 
they multiply the B scale by 10,000 and label it 
" gauss," and the H scale by 47r /1000 and label it 
" oersteds." Anticipating a little, they should also 
multiply the -HB figures by 407T. 

At this stage we take note of the magnetic analogues 
of Kirchhoff's laws. Because flux can't just vanish 
anywhere, and we have in Fig. 6 (neglecting any 
by- passing of the gap via the surrounding air) only 
one continuous circuit loop, the flux must be the 
same everywhere around it. I.e., 

=B bam =Baas 
Ba 

an, = as B (3) 

The second law states that the total potential drop 
around any complete circuit is zero: 

H,,,l,,, +Hala =0 
l/.4 = la -H_ 

and because Ha = Ba /µa and p.a is practically the 
same as for vacuum-44107-this becomes 

Ba x 10' 
1O3 - la 

4.77 (-IL) (4) 

Multiplying (3) and (4) together gives the volume 
of the magnet: 

Ba 2x107 
(5) anal,n = aala 4n (- H,,,B,,,) 

.. 5 

So the volume of magnet metal required is directly 
proportional to the volume of the air gap and to the 
square of the flux density therein. And for given 
values of them it is least when is most. For 
any point on the B/H curve (Fig. 7), -HmBm is 
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found by multiplying the co- ordinates of that 
point, and this product can be plotted against B in 
the vacant space to the right of the B axis, giving a 
bulge -shaped curve. Its maximum stands out 
-not a mile, in this case, but enough to show that the 
most economical Bm is 0.5. The corresponding 
-H,n is 23,000. 

If one is too lazy or short of time to plot the 
-HmB, curve, one can usually get very near it in a 
few seconds by completing the rectangle with 
Br and H, as corners (shown chain- dotted) and 
drawing its diagonal to cut the B/H curve at the 
working point X. As a matter of fact, the makers of 
the material are usually helpful enough to state 
the optimum Bm and H, , thereby rendering all 
effort superfluous. 

Just to see how things work out, let us take an 
example. Suppose an air gap 0.2cm by 3 sq cm is to 
be filled with 0.8 Wb /m2 (= 8,000 gauss or lines per 
sq cm) by means of an alloy having the B /H curve 
shown in Fig. 7. 

From (3) a,,, = 3 
0.8 
0.5 

= 4.8 sq cm 

(Centimetres are admittedly more convenient for 
magnet dimensions of this order, and one can safely 
use them in these m.k.s. equations as long as the 
scale multiplier occurs on both sides so that it cancels 
out.) 

From (4) lm = 0.2 
0.8 x 101 

= 5.5 cm 
4,r >. 23,000 

It appears, then, that all we have to do, given the 
optimum B,,, and H., figures from Sheffield, is put 
them and the given gap data into two simple formulae 
and we get the magnet dimensions. In real life there 
are some complications. 

A magnet of these stubby proportions will have to 
be connected to the air gap by means of low- reluct- 
ance pole pieces. But that is as obvious as saying that 
a generator should be connected to its load by low - 
resistance leads. Then -especially with such a 
large Ba-there will be some " fringing " around the 
gap, and flux leakage elsewhere. That is usually 
taken care of by a factor based on experience of 
similar magnet systems. If there have been no 
similar magnet systems it is necessary to make some 
rather tricky calculations, or perhaps use an analogue 
rank. There are also other complications which it 

Bm, 

Wb/m2 

Hr 

40,000 30,000 20,000 10,000 

Hm,A /m 

Fig. 7. Generalizing Fig. 6(b) by 
Fig. 3 gives the left -hand part of 
hcnd part is constructed for finding 
maximum value of -HmBm, 

F 
oe -- 

Br -- 
Bm FOR MAX.HmBm \ 

l 
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5,000 10,000 

-HmBm,WbA /m3 

the process illustrated in 
this diagram. The right - 
the Bm and Hm giving the 

MAX. 

HmBm 

15,000 

would be out of place to consider in what is intended 
to be a framework of theory serving as a first approxi- 
mation in design. 

Our study should however enable us to tackle 
cases where there is some m.m.f. coming from a coil, 
assisting or opposing the permanent magnet. The 
starting point for the air -gap line in Fig. 6 would 
have to be to the right or left, respectively, of zero, 
by an amount equal to the m.m.f. 

Sometimes such an m.m.f. is an unwanted stray 
field. It is obviously important that a moving -coil 
meter, for example, should not have its magnet 
permanently altered. Suppose it comes under the 
influence of an external field that opposes its own, 
so that the working point is moved downward from 
X in Fig. 8 to Y. When this influence is removed 
the status quo is not restored. Owing to hysteresis, 
the return curve to the gap line is from Y to Z, 

Fig. 8. What happens 
if a permanent mag- 
net originally working 
at point X is de- 
magnetized to point 
Y. The recovery is 
to another point, Z. 

which is far enough from the original X to cause 
serious error in the meter readings. To avoid this, 
such magnets are aged by submitting them in advance 
to demagnetizing fields stronger than they are likely 
to experience after calibration. Subsequent varia- 
tions take place along a relatively flat curve such as 
YZ. 

This also shows why it is not a good idea to take a 
permanent magnet circuit to pieces. Doing so gen- 
erally introduces a relatively large reluctance in series, 
which makes the gap line move close to the hori- 
zontal, bringing the working point low down so that 
the value of B is much reduced. When the system is 
reassembled, much of the original magnetism is 
likely to have been lost. If possible, the magnet 
should first be short -circuited; but that needs care, 
for if the iron shorting piece is drawn against the 
magnet violently the resulting shake -up is liable to 
demagnetize it considerably. 

This is where the ceramic permanent -magnet 
materials described as recently as last December* 
come in. Their remanence is much lower than in the 
best metallic magnets, so they are not so suitable for 
providing very high flux densities, but their coercivity 
is several times greater than almost any others, 
so the B/H curve is very fiat compared with the one 
in Fig. 7, for example. They are therefore suitable 
for high -reluctance gaps, and even if the magnet 
system is taken to pieces it suffers little permanent 
demagnetization. For the same reason, coupled 
with very high resistance, they are virtually immune 
from undesirable effects due to a.c. fields. And the 
materials are relatively cheap. Ceramic materials 
have become familiar as magnetic cores in place of 
iron; now it looks as if they will become familiar 
as permanent magnets. 

* By J. W. Burin and J. Harrison, Dec. 1960, p. 595. 
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SYNTHETIC QUARTZ CRYSTALS 

MASS production of synthetic quartz crystals is now 
in full swing at the Western Electric's new Merrimack 
Valley Works, Mass., U.S.A. 

The new factory grows good -quality quartz crystals 
from natural quartz chips, using as a basis a " seed " 
crystal of the shape and configuration which will pro- 
duce a mother crystal of the best size and shape for the 
most economical slicing into communications -type 
crystals. It is estimated that the yield of usable crystals 
per pound of synthetic quartz is about two -and -a -half 
times that obtainable from the best natural quartz 
crystals. 

The hydrothermal process is used and depends on 
the maintenance of a critical temperature differential 
between the upper and lower regions of an autoclave - 
type growing vessel. This vessel has to withstand tem- 
peratures of the order of 700`F and pressures up to 
about 25,000 lb per square inch. In the upper portion 
of the autoclave is suspended a string of seed plates 
and in the lower, or hotter region, is the " nutrient " 
consisting of quartz chips in an alkaline solution. Under 
heat and pressure the small pieces of quartz dissolve 
and the nutrient is carried by convection to the cooler 
upper part of the growing chamber where the lower 
temperature super -saturates the nutrient, causing the 
dissolved quartz to deposit on to the seed plates in 
single crystal form. It takes about three weeks to 
grow a string of synthetic crystals. 

The cut -away illustration shows the main features 
of the autoclave growing vessels of which about a score 
are at present in use. They are about loft long, 6in 
inside diameter and about 12in overall outside diameter 
and they are made of chromium -molybdenum steel 
which has good corrosive resistance properties and great 
strength at high temperatures. Each chamber has to 
withstand a high -temperature pressure of about 350 
tons, so for safety reasons they are buried in cavities 
below floor level and further protected by large tubular 
shields, some of which can be seen in the background 
of one of the illustrations. Another illustration shows 
the extent of the control panel from which the entire 
process of growing the crystals is automatically con- 
trolled. 

BAND 
THERMOCOUPLES 

HEATERS 

NUTRIENT 
IN BASKET 

THERMOCOUPLE 

FIREBRICKS 

Cut -away drawing showing the principal features of the 
autoclave vessels employed for growing synthetic quartz 
crystals. 

The entire process of growing quartz crystals at Western Electric's Merrimack 
Valley Works is controlled automatically. This control console and panel 
reflects the scale of the undertaking. 

A string cf synthetic quartz crystals being 
removed from the growing chamber. 
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Hand Soldering of Printed Circuits 

THE introduction of printed circuits into radio 
and television assembly has not only raised funda- 
mental changes in design but has imposed new 
criteria for the soldering of components. 

Many factories have actively investigated the pros 
and cons of the automatic soldering of printed 
circuit boards in which components are inserted in 
the boards either by hand or by machine. Produc- 
tion lines have been established which involve the 
minimum amount of handling of the boards during 
automatic soldering processes. 

Unfortunately, no automatic process appears to 
be 100% reliable due to the varying degrees of 
oxidation which may be present on the leads of 
the components which are mounted on the boards. 
Consequently, it is the practice for all boards to be 
inspected after they pass through an automatic 
soldering bath and any "doubtful" joints are then 
hand soldered. Operatives undertaking this work 
can, after a certain amount of experience, determine 
which joints are unsatisfactory and it is very im- 
portant that only trained operatives are used in this 
work because it is much more difficult to determine 
a dry joint on a printed circuit board than one in 
the conventional wired chassis. 

If it is essential to use components which have 
been in stock for varying periods and which have 
the leads oxidized or tarnished in varying degrees, 
it is advisable either to re -tin all leads prior to 
insertion in the boards or solder each joint by 
hand. Although this may appear to be a long pro- 
cess compared with passing the boards through a 
solder bath, an experienced operative can solder 
boards by hand extremely rapidly and he or she will 
invariably compensate for the varying degrees of 
oxidation when applying the cored solder simul- 
taneously with the iron. 

When prototype printed circuit assemblies are 
being undertaken, or limited production runs are 
being manufactured, hand soldering is usually 
adopted because it avoids the necessity for making 
special jigs for taking the boards through the solder 
bath. Furthermore, hand soldering is invariably 
undertaken when the home constructor is engaged 
upon the production of a printed circuit assembly. 

It cannot be stressed too strongly that the choice 
of the most suitable cored solder and soldering iron 
s most important when work of this kind is being 
done. 

It should be emphasized that in no circumstances 
should separate acid or greasy fluxes be used. 
Obviously, a soldering iron having a very large bit 
is unsuitable for this type of work, and miniature 
irons are now available which possess a good bit 
temperature despite their small size. With these 
small irons it is absolutely essential that the bit is 
kept in good condition and this will be much more 
easily achieved on long runs if a copper -loaded alloy, 
such as Savbit, is used as this alloy minimizes the 
absorption of copper from the bit of the iron into 
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the solder alloy. For the small user and the elec- 
tronics handyman, this argument need not apply 
and a 60/40 tin /lead cored solder would be suitable. 

The gauge of alloy is important because the 
amount of solder used on the joint should not be 
excessive and should lead to a relatively fiat fillet 
of solder around the joint, giving it a neat appear- 
ance and at the same time avoiding unnecessary 
application of heat to the board. Generally, a size 
not thicker than 18 s.w.g. should be used. For the 
soldering of small printed circuit boards it has been 
found in practice that a diameter as fine as 22 s.w.g. 
is probably the most suitable and this gauge has 
been adopted by many of the specialist instrument 
manufacturers. The use of a fine gauge solder 
ensures that there will be a minimum of flux residue 
and this is ir,portant as too great an excess of flux 
leads to an untidy looking soldered circuit board, 
apart from the fact that too great an excess might 
flow and cover adjacent printed wires, which is not 
considered to be good practice, as although the flux 
has a high resistivity the specified electrical proper- 
ties of the laminate on the board might be affected. 

The choice of flux is therefore also of primary 
importance, for not only must it allow for ease of 
soldering but any residue must be non -corrosive and 
non -conducting. Ersin 362 Flux, which is available 
in either Savbit, or 60/40, Alloys, and which meets 
the relevant D.T.D. and B.S. Specifications for these 
properties, is suitable and is used extensively for 
the soldering of printed circuit boards. When 
applied with a miniature iron, 22 s.w.g., 5 -core, 
362 Savbit No. 1 Alloy, does not overheat the circuit 
board and cause any subsequent damage such as 
could be caused by loss of adhesion of the copper 
wiring to the laminate. When additional solder is 
being applied to a dip -printed circuit board to re- 
solder defective joints, 18 s.w.g. can be used. 

Copper Absorption 
As the Savbit No, 1. Alloy incorporates a small 
percentage of copper, its use will prevent copper 
from the board being absorbed into the solder. 
When a straight tin /lead alloy is used for this pur- 
pose, a small percentage of copper may be taken 
from the board and thus lead to variations in the 
thickness of the circuit and so affect the conduc- 
tivity of the wiring. 

The enthusiast who has never previously under- 
taken the soldering of printed circuit boards need 
have no fear that equipped with the correct type 
of iron and suitable solder, he will be unable to 
undertake efficient and rapid soldering of printed 
circuit boards, but if he is using components of 
varying storage life and some of them are old, then 
it may be necessary to clean the wires first because 
some of them may have become contaminated or 
seriously oxidized in storage. In assembling wired 

*Chief Chemist, Multicore Solders Ltd. 
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circuits, such oxidation can usually be overcome by 
applying the flux -cored solder to the joint with the 
iron for a slightly longer period than is necessary 
with the wires of a clean component. If the iron 
is applied for an extended period to printed circuit 
boards, the printed wire may well become separated 
from the laminate. 

As the flux residue is non -conductive and non- 
corrosive it is not essential that it be removed for 
equipment which will be used under normal working 
conditions in this country, and if this is the case 
it would be advisable that the board be previously 
lacquered with a preservative coating before solder- 
ing is undertaken, to prevent subsequent tarnishing 
or discoloration of those parts of the copper wiring 
which will otherwise be unprotected. Some Govern- 

ment specifications for equipment which may be 
used under exceptional circumstances call for the 
removal of flux residue or its over -coating with 
protective coating. Where it is essential to remove 
the flux residue the boards can be treated with sol- 
vents such as alcohol or toluene, leaving the board 
free for the application of a recommended final 
treatment. 

Providing all the above factors are duly taken 
into account, even the unskilled operative should 
be able to make sound joints on printed circuit 
boards with confidence, but it must always be 
remembered that the correct materials and equip- 
ment are even more important when undertaking 
this type of soldering than the normal wire -to -tag 
joints. 

MARCH MEETINGS 

Tickets are required for some meetings; readers are advised, therefore, to conunun :Cate 

with the secretary of the society concerned. 

LONDON 
1st. Brit.I.R.E.- Inaugural meeting 

of Television Group address by 
L. H. Bedford at 5.30 at the London 
School of Hygiene, Keppel Street, 
W.C.1. 

1st. I.E.E. and R.Ae.S. -Discussion 
on " The training of ` electrical ' and 
electronic ' engineers for the aircraft 

industry " opened by G. S. Bosworth 
at 6.0 at the Royal Aeronautical Society, 
4 Hamilton Place, W.1. 

1st. British Kinematograph Society. -" The design of new television stu- 
dios " by P. H. Treadgold at 7.30 at 
the Central Office of Information, Her- 
cules Road, S.E.1. 

3rd. I.E.E. -Discussion on " The 
clinical value of E.E.G. recording " and 
" Present trends in general purpose 
E.E.G. recorders " opened by H. B. 
Morton and H. R. A. Townsend at 
6.0 at Savoy Place, W.C.2. 

6th. I.E.E. -" An investigation of 
the usefulness of back -scatter sounding 
in the operation of h.f. broadcasting 
services " by E. D. R. Shearman at 5.30 
at Savoy Place, W.C.2. 

7th. I.E.E. -" The automatic con- 
trol of machines for assembling mech- 
anical components " by A. V. Heming- 
way and R. L. Dressler at 5.30 at Savoy 
Place, W.C.2. 

9th. Radar and Electronics Associa- 
don. -" Air traffic control " by A. 
Field at 7.30 at the Royal Society of 
Arts, John Adam Street, W.C.2. 

10th. Television Society.-" Colour 
television camera problems " by I. J. P. 
James at 7.0 at the Cinematograph 
Exhibitors' Association, 164 Shaftesbury 
Avenue, W.C.2. 

14th. I.E.E. -Discussion on " New 
routes into national certificate and tech- 
nician courses" opened by H. W. 
French at 6.0 at Savoy Place, W.C.2. 

15th. I.E.E. Graduate and Student 
Section. -" Space research" by Prof. 
Sir Harrie Massey at 6.30 at the Institu- 
tion of Civil Engineers, Gt. George 
Street, S.W.1. 

16th. Brit.I.R.E." Transistorized 
tape recorders " by S. Welldon at 5.30 
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at the London School of Hygiene, Kep- 
pel Street, W.C.I. 

17th. Institute of Navigation.- 
" The long -term plan for air traffic con- 
trol " by Capt. V. A. M. Hunt at 5.15 
at the Royal Geographical Society, 1 

Kensington Gore, S.W.7. 
17th. B.S.R.A. -" The artist on the 

record " by R. Threlfall at 7.15 at the 
Royal Society of Arts, John Adam 
Street, W.C.2. 

22nd. Brit.I.R.E. -Discussion on 
" The future of high speed storage 
systems " at 5.30 at the London School 
of Hygiene, Keppel Street, W.C.1. 

23rd. Television Society. -" Under- 
water television in marine biology " by 
Dr. H. Barnes at 7.0 at the Cinemato- 
graph Exhibitors' Association, 164 
Shaftesbury Avenue, W.C.2. 

24th. R.S.G.B.-" Mobile operation 
and its problems " by N. A. S. Fitch 
at 6.30 at the I.E.E., Savoy Place, W.C.2. 

27th. Brit.I.R.E. -Symposium on 
" Electronic instrumentation for cardiac 
surgery " at 3.0 at the Post -Graduate 
Medical School, University of London, 
Hammersmith, W.12. 

29th. Brit.I.R.E.- Symposium on 
" Electronic instrumentation for nuclear 
power stations " at 3.0 at the London 
School of Hygiene, Keppel Street, 
W.C.1. 

ARBORFIELD 
13th. I.E.E. Graduate and Student 

Section.-" The work of the B.B.C. 
with particular reference to transmit- 
ters " by R. W. Leslie at 7.0 at the 
Unit Cinema, 3 (Tels.) Training Bn., 
R.E.M.E. 

BARNSLEY 
8th. I.E.E. -" Radiocommunication 

in the power industry " by E. H. Cox 
and R. E. Martin at 7.0 at the Town 
Hall. 

BEDFORD 
21st. I.E.E." Silicon controlled 

rectifiers " by R. G. Hibberd at 7.0 at 
the Swan Hotel. 

BIRMINGHAM 
6th. I.E.E. -Discussion on " This 

house deplores the present rate of world 
expenditure on space research, while 
many problems of extreme poverty and 
sickness still exist on an international 
scale " at 6.30 at the James Watt Mem- 
orial Institute. 

15th. Television Society. -" Science 
on television " by A. J. Garratt at 7.0 
in the New Physics Lecture Theatre, the 
University. 

22nd. Brit. I.R.E.= ̀ A pulse time 
multiplex system for stereophonic broad- 
casting " by G. D. Browne at 6.15 at 
the University. 

23rd. I.E.E. -Discussion on " The 
integration of industrial and academic 
training " opened by E. C. Merrick at 
6.0 at the College of Technology, Gosta 
Green. 

27th. I.E.E. -" New amplifying 
techniques " by Professor C. W. Oatley 
at 6.0 at the James Watt Memorial 
Institute. 

BOURNEMOUTH 
22nd. I.E.E. -" Radiocommunication 

in the power industry " by E. H. Cox 
and R. E. Martin at 6.30 at the Grand 
Hotel. 

BRISTOL 
14th. Television Society. -" Train- 

ing in television servicing " by G. C. 
Barker at 7.30 at the Hawthorns Hotel, 
Woodland Road, Clifton. 

15th. Brit.I.R.E.-" Airborne servo 
system for throttle control " by D. W. 
Thomasson at 7.0 at the School of 
Management Studies, Unity Street. 

CAMBRIDGE 
2nd. I.E.E. -" Engineering and the 

brain " by R. L. Gregory at 8.0 at the 
Cavendish Laboratory. 

13th. I.E.E. -Discussion on " The 
broadening of university engineering 
and science courses " opened by Pro- 
fessor H. E. M. Barlow at 6.30 at the 
Technical College. 

23rd. I.E.E. -" Advances in semi- 
conductor devices and circuits " by Dr. 
J. Evans and T. H. Walker at 8.0 at 
the Cavendish Laboratory. 

WIRELESS WORLD, MARCH 1961 

www.americanradiohistory.com

www.americanradiohistory.com


CARDIFF 
8th. Brit.I.R.E.- Discussion on " The 

radio and electronics industry of South 
Wales " at 6.30 at the Welsh College of 
Advanced Technology. 

13th. I.E.E. -" Silicon power recti- 
fiers " by A. J. Blundell, A. E. Garside, 
R. G. Hibberd and I. Williams at 6.0 
at South Wales Institute of Engineers. 

29th. Society of Instrument Tech- 
nology.-" Feed back " by R. S. Med- 
lock at 6.45 at the Welsh College of 
Advanced Technology. 

COVENTRY 
21st. I.E.E. -" Bridging the Atlan- 

tic " by A. H. Mumford at 6.30 at the 
Herbert Lecture Theatre. 

DERBY 
16th. Society of Instrument Techno- 

logy.-" Recent developments in in- 
dustrial electronics " by E. Metcalf at 
7.15 at the Derby & District College of 
Technology, Kedleston Road. 

EDINBURGH 
7th. I.E.B." An oscillating syn- 

chronous linear machine " by Dr. E. R. 
Laithwaite and R. S. Mamak at 7.0 
at the Carlton Hotel. 

8th. Brit.I.R.E." High speed pulse 
techniques " by E. Wolfendale at 7.0 
at the Department of Natural Philo- 
sophy, The University, Drummond 
Street. 

14th. I.E.E. -Discussion on "Digi- 
tal transducers " at 7.0 at the Carlton 
Hotel. 

21st. I.E.E. -Faraday Lecture on 
" Transistors and all that " by L. J. 
Davies at 7.30 at the Usher Hall. 

28th. I.E.E. -" The potentialities of 
artificial earth satellites for radio- 
communication " by W. J. Bray at 7.0 
at the Carlton Hotel. 

FARNBOROUGH 
7th. I.E.E. Graduate and Student 

Section. -" D.C. amplifiers " by H. 
Kemhadjian at 6.30 at the Technical 
College. 

21st. I.E.E. -" Recent research in 
thermionics " by Dr. G. H. Metson and 
Miss E. Macartney at 6.15 at the Tech- 
nical College. 

22nd. Brit.I.R.E.-" The design of 
a long range single sideband airborne 
equipment " by P. D. Adams and T. E. 
Wynne at 7.0 at the Technical College. 

GLASGOW 
9th. Brit.I.R.E.-" High speed pulse 

techniques " by E. Wolfendale at 7.0 
at the Institution of Engineers and Ship- 
builders, 39 Elmbank Crescent. 

13th. I.E.E. -Discussion on " Digi- 
tal transducers " at 6.0 in the Royal 
College of Science and Technology. 

25th -26th. I.E.E. -Symposium on 
" The instrumentation and control of 
nuclear reactors " at The Chesters, 
Bearsden. 

HULL 
21st. I.E.E. -" The transmission of 

news film over the transatlantic cable " 
by C. B. B. Wood and I. J. Shelley 
at 6.30 at the Lecture Theatre, Y.E.B. 
Offices, Ferensway. 

KIDSGROVE 
6th. I.E.E. -" The future of elec- 

tries ' and ' electronics ' in aircraft and 
guided missiles " by Viscount Caldecote 
at 7.0 at the English Electric Co. 
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LEEDS 
14th. I.E.E.- Discussion on " Re- 

fresher and post -graduate courses for 
electrical engineers " opened by Pro- 
fessor G. W. Carter at 6.30 at the 
Electrical Engineering Department, The 
University. 

LEICESTER 
2nd. I.E.E. -Faraday Lecture on 

" Transistors and all that " by L. T 

Davies at 7.15 at the De Montfort Hall. 
20th. Television Society. -" Colour 

television " by L. C. Jesty at 7.30 in 
Room 104, the College of Technology 
and Commerce, The Newarke. 

LIVERPOOL 
15th. Brit.I.R.E.-" Flight simula- 

tors " by D. J. Mauchel and R. Marvyn 
at 7.0 at the Adelphi Hotel. 

MALVERN 
20th. I.E.E. -" Radio communica- 

tions by means of satellites " by Dr. 
A. W. Lines at 7.30 at the Winter Gar- 
dens. 

23rd. Brit.I.R.E.-" Magnetic film 
storage " by Dr. A. C. Moore at 7.0 
at the Winter Gardens. 

MANCHESTER 
2nd. Brit.I.R.E.-" Some typical 

uses for electronic data processing 
systems " by C. W. Blaster at 7.0 at 
the Reynolds Hall, College of Techno- 
logy. 

15th. I.E.E. -" The potentialities of 
artificial earth satellites for radio- 
communication " by W. J. Bray at 6.15 
at the Engineers' Club, Albert Square. 

20th. I.E.E. -Discussion on ` Ex- 
perimental methods with particular 
reference to transistors " opened by 
V. H. Atree at 6.15 at the College of 
Science and Technology. 

22nd. I.P.R.E. -" Telemetry " by 

J. E. P. Hunt at 7.30 at the Central 
Hall, Oldham Street. 

MIDDLESBROUGH 
1st. I.E.E. -Hunter Memorial Lec- 

ture on " The application of electronics 
to the electricity supply industry " by 
Dr. J. S. Forrest at 6.30 at the Cleve- 
land Scientific and Technical Institution. 

NEWCASTLE- UPON -TYNE 
6th. I.E.E. -" Performance of semi- 

conductor devices for instrumentation " 
by C. Hilsum at 6.15 at the Rutherford 
College of Technology, Northumberland 
Road. 

8th. Brit.I.R.E." V.H.F. a.m. /f.m. 
transistor receivers " by H. A. Heins at 
6.0 at the Institute of Mining and 
Mechanical Engineers, Neville Hall, 
Westgate Road. 

20th. I.E.E." New amplifying 
techniques " by Professor C. W. Oatley 
at 6.15 at the Rutherford College of 
Technology, Northumberland Road. 

23rd. I.E.E. -Faraday Lecture on 
" Transistors and all that " by L. J. 
Davies at 7.0 at the City Hall. 

READING 
20th. I.E.E. -" The development of 

Eurovision" by M. J. L. Pulling at 7.15 
at the George Hotel, King Street. 

SOUTHAMPTON 
14th. I.E.E. -" Analogue to digital 

converter techniques and their applica- 
tions " by K. L. Smith at 6.30 at the 
University. 

16th. I.E.E. Graduate and Student 
Section.- Discussion on " Electrical 
engineering education and training " at 
6.30 at the University. 

CONFERENCES AND EXHIBITIONS 
The following additions should be made to the lists of conferences and 

exhibitions published in our January and February issues. 
May 15 -17 International Television Equipment Exhibition Montreux 

(Television Festival Committee, 8 Grand -Rue, 
Montreux, Switzerland). 

May 16 -18 Avoidance of Collision at Sea and in the Air by 
Land -based Aids (Convention) Dusseldorf 
(Institute of Navigation, coo Royal Geographical 
Society, 1 Kensington Gore, London, S.W.7.) 

May 17 -21 International Telévision Symposium Montreux 
(International Telecommunication Union, Berne, 
Switzerland) 

June 12 -15 

June 26 -28 

July 9 -14 

International Exhibition of Electronics, Nuclear 
Energy, Radio, Television and Cinematography Rome 

(Rassegna Internazionale Elettronica, Nucleare e 
Teleradiocinematografica, Via della Scrofa 14, Rome) 
European Symposium on Space Technology 21 Tothill Street, 
(British Interplanetary Society, 12 Bessborough London, S.W.1. 
Gardens, London, S.W.1.) 
International Bio- Medical Electronics 

Conference New York 
(Dr. A. Rémond, 131 Boulevard Malesherbes, Paris 17) 

Aug. 30- British Association for the Advancement 
Sept. 6 of Science annual meeting Norwich 

(Secretary, B.A.A.S., 19 Adam Street, London, W.C.2.) 
Sept. 11 -19 International Congress of Navigation Baltimore 

(Permanent International Association of Navigation 
Congresses, 60 rue Juste Lipse, Brussels, Belgium) 

Sept. 25 -30 Irish Television and Radio Show Dublin 
(Castle Publications Ltd., 38 Merrion Square, Dublin). 

Oct. 2 -4 I.R.E. Canadian Convention Toronto 
(I.R.E. Canadian Convention, 1819 Yonge Street, Toronto 7) 
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DILATIONS 

Well Done, R.I.C. 
CONGRATULATIONS to the 
Radio Industry Council on its memo- 
randum to the Pilkington Committee. 
I couldn't agree more with what they 
say. As they point out, it must be 
many years before the millions of 
TV receivers in use in this country 
are worn out. The Government has 
given an undertaking to continue the 
use of the present 405 -line standard 
and not to make sets obsolete be- 
fore their time. Suppose the change 
is envisaged, say, 15 years ahead; no 
one can possibly say what improve- 
ments in TV transmission and recep- 
tion will be made in that time and 
it would be futile to commit our- 
selves to a 625 -line standard, which 
may be out of date before it gets 
going. The point has been made 
that if we went to 625 lines, we'd be 
able to export sets to European 
countries; but that cuts both ways, 
for they'd be able to dump their sur- 
plus sets on us. I don't envy the 
members of the Pilkington Commit- 
tee their job, for they're expected to 
be both wise men and prophets -and 
whatever they recommend is certain 
to be fiercely criticized. 

France Won't Change Her 
Definition 
SOME weeks ago French lay papers 
were suggesting that France was 
about to scrap her 819 -line system 

By " i)IALLIST" 

and change over to 625 lines. It 
wasn't a bit true. What may happen 
is this. The present transmitters will 
stay as they are and it is proposed 
that a new chain of stations should 
be built to provide a second pro- 
gramme on 625 lines. Since the latter 
system is in use in other European 
countries, engineers of the R.T.F. be- 
lieved that the relaying of outside 
programmes would become easier 
and trials have proved that this is 
the case. Manufacturers say that it 
won't be too difficult or costly to 
provide viewers with a switch, enab- 
ling the change from one programme 
to the other to be made when re- 
quired (as is already done in Belgium 
where both standards are used). Des- 
pite all rumours I'm sure that there'll 
be no abandonment of the 819 -line 
definition for the first programme, 
for the French are proud of it -and 
justifiably so. When the second pro- 
gramme will come along I don't 
know. 

Noise Abatement and P.A. 
THE Noise Abatement Act of 1960 
has restricted public address loud- 
speaker activities to some extent and 
that's not altogether to be deplored, 
for they could be and sometimes were 
a real nuisance if mishandled. Under 
the Act public address equipment 
may not be operated on any high- 
way between nine o'clock in the even- 
ing and eight o'clock the following 

" WIRELESS WORLD" PUBLICATIONS 

RADIO DESIGNER'S HANDBOOK 
Edited by F. Langford -Smith, B.Sc., B.E., Senior Member 

Net 
Price 

By 
Post 

I.R.E. (U.S.A.), A.M.I.E. (Aust.). 4th edition (revised) .. .. 55; - 57/3 

PRINCIPLES OF FREQUENCY MODULATION 
B. S. Carries .. .. .. .. .. .. .. .. 21'- 2110 

INTRODUCTION TO LAPLACE TRANSFORMS for radio and 
electronic engineers. 
W. D. Day, Grad.I.E.E., A.M.Brit.I.R.E. .. .. 32 6 336 

ELECTRONIC COMPUTERS: Principles and Applications 
T. E. Ivall. 2nd Edition .. .. .. .. 251- 26- 

GUIDE TO BROADCASTING STATIONS 
Compiled by " Wireless World." 12th Edition .. .. 3,6 4/- 

BASIC MATHEMATICS FOR RADIO AND ELECTRONICS 
F. M. Colebrook, B.Sc., D.I.C., A.C.G.I. Revised by J. W. 
Head, M.A. (Cantab.). 3rd Edition .. .. .. .. 17, 6 18; 6 

WIRELESS SERVICING MANUAL 
W. T. Cocking, M.I.E.E. 9th Edition 17/6 18; 8 

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

ILIFFF. BOOKS LTD., Dorset House, Stamford Street, London, S.E.1. 
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morning. There are, however, some 
sensible exceptions to this rule. 
Police, fire brigades and ambulances 
are not affected and there is no re- 
striction on the use of loudspeakers 
on the highway in cases of emer- 
gency. The use of p.a. on the high- 
way for advertising any entertain- 
ment, trade or business is prohibited 
at all times, except that it may be used 
on a vehicle carrying perishable food- 
stuffs to inform the public that they 
can be bought from the vehicle; but 
it must be operated so as to give no 
reasonable cause for annoyance. The 
whole thing seems to me to be sound 
common sense and I trust it'll help to 
lessen the plague of noise which has 
been inflicted on us for too long now. 

A Sound Scheme 
IT'S good to read that an approval 
scheme for domestic electrical appli- 
ances is now under way. In con- 
junction with the British Standards 
Institution, groups of manufacturers 
have set up the British Electrical 
Approvals Board for Domestic Appli- 
ances. The tests are to be twofold: 
the first object is to ensure that 
apparatus is safe when it is sold; the 
second, to see that it is likely to 
remain so in use. All approved 
articles are to carry an easily recog- 
nizable mark, which will be the pur- 
chasers' safeguard against shoddy, 
potentially dangerous stuff, of which 
far too much has found its way into 
the shops, a good deal of it being of 
foreign origin. Once the approval 
mark becomes widely known -and 
that shouldn't take long -people who 
know nothing of electricity will be 
able to buy with confidence. Natur- 
ally you can't make regulations to 
prevent fools from being fools and I 
suppose that whatever is done there'll 
be some accidents, particularly in 
homes where the husband has the do- 
it - yourself - even - if - you - know - 
nothing- about -it mentality. 

Television Forges Ahead 
THE B.B.C. has two TV transmitters 
due to get to work this year, the satel- 
lites at Llandrindod Wells and Red - 
ruth. Next year's programme is much 
more extensive, for it should see the 
opening of no fewer than eleven. By 
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the end of next year the B.B.C. 
will have 48 stations in service. The 
I.T.A. plans another five or six trans- 
mitters for this year and one or two 
next. If all goes according to 
schedule, it will have 21 transmitters 
at work by the beginning of 1963. 
Thus there'll be 69 stations handling 
the two services and all but the most 
difficult and most sparsely populated 
parts of the country should obtain re- 
ception of one or both programmes. 
That's pretty good going when you 
think that when the B.B.C. television 
service was restarted after the war, 
in 1946, the only station we had was 
the original Alexandra Palace set -up. 
I don't suppose that 100% of our 
homes will ever be covered, for some 
are in remote, hilly places, but we're 
getting very near that figure. 

Shaking Up Mussels 
MUSSELS are, or can be, an expen- 
sive nuisance at nuclear power 
stations, which use large quantities of 
sea water for cooling purposes. They 
like to settle down in the culverts 
leading to pump suction chambers 
and no completely effective deterrent 
has yet been found. Chlorination of 
the water discourages them, but it's 
a costly business and it only works 
if applied when the mussels are too 
young to have formed shells. But 
according to a paper read recently at 
the Institution of Mechanical En- 
gineers there is evidence to show that 
they don't like being bombarded by 
ultrasonic pulses. At the Blyth A 
power station 14 oscillators have been 
installed in the culverts, down which 
they shoot 1 msec pulses at a fre- 
quency of 28kc /s. To find out just 
how far this bombardment really is 

effective, four experimental culverts 
are being installed at Blyth and the 
results of pulse bombardment will be 
carefully checked. 

No. cobber, this is not the flaming 
flying doctor. 
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SIGNAL 

Scientific Research, Traffic Authorities, 
Railways, Airways, Ships at sea and so one 
could go on, encounter critical situations 
every day of their working life that rely 
on the efficient functioning of electric 
signals. Such efficiency depending on the 
quality and true reliability of the com- 
ponent parts used. 

Technicians and the designers at the 
House of Bulgin realised this over 35 years 
ago; and to meet the problems, have 
produced the largest and finest range of 
Signal Lamps available the world over. 
For sheer brilliance of design and choice 
of sparkling lens colours Bulgin signal 
lamps lead the world. 

OVER 2,663 VARIETIES AVAILABLE. 
SEND FOR OUR LEAFLET 

REFERENCE 1,502 ¡C. 

TRADE MARK 

A. E. BULGIN á CO., LTD. BYE PASS ROAD, BARKING, ESSEX 
Telephone: RIPpleway 5588 (12 lines) 
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B IASE 
By " FREE GRID" 

30 -Hard Lines 
LAST September I drew attention 
to what I supposed to be an error in 
the B.B.C.'s " Scrapbook for 1910 ". 
I was very rightly rebuked by 
Vernon Harris, its producer, in a 
letter to the Editor (October issue) 
in which he pointed out that " Scrap- 
book " records not only the happen- 
ings but also the errors of the times. 
What I thought was a B.B.C. mis- 
take was a commonplace erroneous 
opinion of 1910 which was deliber- 
ately put into the mouth of a girl at 
a ball. 

This technique of putting an error 
of the times into the mouth of a 
participant in the Scrapbook is a 
highly ingenious one which was used 
again in the " Scrapbook for 1931 " 

From my scrapbook. 
Sir Ambrose Fleming 
inaugurating, in the 
presence of j. L. 
Baird, the B.B.C's 
30 -line television 
service on Sept. 

30th, 1929 

Later in the programme, Mr. 
Grisewood was made to tell us quite 
accurately that Jack Payne's tele- 
vision broadcast of August 15th, 
1931, was the very first one from a 
B.B.C. studio. This might make it 
seem that I am splitting hairs and 
that the truth is that there was no 
television in our homes until the 
latter part of 1931. 

The full truth is, of course, that by 
the time 1931 dawned, the B.B.C. 
had been transmitting TV pro- 
grammes regularly for well over a 
year and quite a number of us had 
television receivers -or televisors as 
we used to call them -in our homes. 
But although the B.B.C. had been 
transmitting television,regularly since 
September 30th, 1929, on normal 

broadcast on January 16th. But I 
was very greatly amused to hear a 
silly popular error put into the mouth 
of Freddie Grisewood, the narrator. 

Such a well- informed man as Mr. 
F. G. must have stuck his tongue in 
his cheek and ground his teeth in 
annoyance -no mean feat -as he 
gave utterance to the words laid 
down for him in the script, which 
told us there was no television in our 
homes in 1931. It was certainly 
hard lines on Mr. Grisewood -even 
if there were only 30 of them -to 
put this error of the times into his 
mellifluous mouth. 

Of course there is no denying that 
this error was a very widespread one 
in that year but it would, I think, 
have sounded better if it had been 
voiced by a silly girl of the type who 
acted as the stooge for the 1910 
popular error rather than by a man 
having the same initials and degree 
of intelligence as myself. 
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broadcasting wavelengths, it had 
been garnering them from extra- 
mural sources, chiefly, of course, the 
Baird studios. 

Torsometer 
I HAVE previously registered 
astonishment that big firms spend 
vast sums on developing a highly 
specialized piece of apparatus to 
serve a certain limited need, and yet 
fail to see that a much larger field 
of use for the apparatus lies almost 
under their noses. 

I noticed a case in point at the 
recent physics exhibition where the 
well -known optical firm of Barr & 
Stroud were exhibiting a dendro- 
meter to measure the vital statistics 
of a tree and, in particular, its girth 
at various heights of the trunk. The 
instrument's modus operandi was a 
modification of that employed in a 

7.7 

rangefinder such as is used by 
artillerymen and photographers. 

It is obvious to me that the same 
piece of apparatus could also be used 
to measure without her knowledge, 
a girl's girth at various loci on her 
torso which, of course, constitute 
what are usually known as a woman's 
vital statistics. 

It may be asked who on earth 
wants to measure a girl's vital 
statistics without her knowledge? 
Personally I think there are quite 
a number of people, as this firm 
would find if it marketed its dendro- 
meter in a slightly more compact 
form and under another name such 
a torsometer. 

Among potential users would be 
theatrical agents who would find it 
very useful to give prospective chorus 
girls the once -over without their 
knowledge. 

A Pommy in N.Z. 
THE brief article in the October 
issue entitled " A `Kiwi' at Earls 
Court," interested me greatly as the 
author's experiences were, mutatis 
mutandis, parallel to my own nigh 
on forty years ago. I, too, arrived 
its England from. New Zealand just 
in time to see the Radio Show - 
actually the very first one, at the 
Horticultural Hall. 

The most interesting part of his 
article to my mind was his statement 
that seeing the sign " Overseas 
Visitors," he walked in and sat down 
in the select overseas visitors' lounge. 
I flatter myself that I can imitate a 
New Zealand accent well enough to 
deceive the attendants at Earls Court 
and if there be any genuine " Kiwis " 
there I am sufficiently well acquain- 
ted with the main N.Z. towns not to 
betray myself. Even to this day I 
have a moving -coil loudspeaker 
(Magnavox horn type) and an electric 
razor bought in 1922 from a shop at 
the corner of Willis and Manness 
Streets in Wellington, the N.Z. capi- 
tal. I recollect that corner so well; 
" Perretts Corner " it was called after 
the name of the shopxeeper whose 
establishment was there. 

Next year, therefore, will see me 
safely ensconced in the overseas visi- 
tors' lounge instead of on the hard 
workhouse seats provided in the hall 
for us natives. After all, there will 
really be no deception as nowadays I 
am a genuine " Kiwi," my wings 
having long since been clipped by 
marriage. 

Why Xtal? 
CAN anybody tell me why the word 
crystal is sometimes abbreviated to 
xtal? We sometimes write xmitter 
as an abbreviation for transmitter 
because the " x" is " a cross " (a 
St. Andrew's one) and the Latin 
word trans means " across ". But 
xtal beats me. Is the first letter x or 
the Greek chi? 

WIRELESS WORLD, MARCH 1961 
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INSTRUMENTS
OF THE FUTURENOW

.111.

13 AVOCET HOUSE 92-96 VAUXHALL BRIDGE ROAD LONDON S.W.1

TRANSISTOR ANALYSER

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

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

using external supplies)
l'co: First indication 2p.A
Base Current: 0-I mA, 0-40 mA
Collector Current: 0 -IA
Beta: 0-25, 0-250 measured at I KO
Noise Measurement: 1-20, 21-40 dB
Construction in general conforms with U.K. Inter -

Service Spec. K114.

VALVE CHARACTERISTIC METER

Mk. IV

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

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

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

REPAIR SERVICE
Our fully equipped Service Dept. deals promptly
with repairs to AVO Instruments, or if more
convenient they may be sent to either of the
following authorised AVO Service Agents:-
Automat Ltd.,
Throstle Grove Works,
Gt. Egerton Street,
Stockport, Cheshire.

Farnell Instruments Ltd.
Light Industrial Estate,
York Road,
Wetherby, Yorks.

Write for fully illustrated brochures

virrammiaim Telephone: ViCtoria 3404 (12 lines)

A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES VC/TA2
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Compact
High
Fidelity
Goodmans compact High Fideliiy Loudspeaker
Systems, the A.L/120 and A.L/100 provide a
scale of performance previously obtainable only
from much larger enclosures. Developed and
produced by the pioneers of compact loudspeaker
systems, these models represent an outstanding
advance, enabling the enjoyment of true High
Fidelity sound no matter how small (or large)
your home. Both systems incorporate precision
built 12" bass units with coaxially mounted mid-
range and high frequency radiators, capable of
exceptionally accurate reproduction of the fre-
quency ranges quoted. The size of both enclos-
ures is only 24" x i" x I41".

A.L/120 incorporates a 12' triple element
loudspeaker. Power Handling Capacity : 15
Watts. Frequency Range: 35-20,000 c/s. Total
Flux (main gap): 129,000 Maxwells. Impedance:
15 ohms at 400 c/s. Enclosure loading :
Acoustic Resistance. Crossover filters : L.C.
type, and mechanical. H.F. Control: Constant
Impedance L -pad.
(Price applicable in U.K. only) Price £29 .10 . 0
A.L/100 incorporates a t2" twin element loud-
speaker. Power Handling Capacity: 12 Watts.
Frequency Range : 35-15,000 c/s. Impedance :
15 ohms at 400 c/s. Enclosure loading : Acoustic
Resistance. Crossover filter : Mechanical.
(Price applicable in U.K. only) Price Z23 .10 . 0

1.0,3120'1Abar
MANUAL

7/7//////////////////7

////////////////

GOODMANS INDUSTRIES LIMITED, Axiom Works, Wembley, Middlesex.
Tel: WEMbley 1200 (8 lines) Grams : Goodaxiom, Wembley, England.

Distributors for U.S. & Canadian Forces in Europe. Bluebell International, 123, Zeil, Frankfurt/
Main, Germany.
PLEASE SEND HIGH FIDELITY MANUAL
Name
Address

1

In every sense the greatest range - in every country the greatest name.
4pron,

11 MEM .10M MN MIN MOO OWN MN
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ES5L

DEBAND

circuit
designs

simplified
with

new rf
pentodes E810F

The introduction of the E810F and E55L wideband ABRIDGED DATA
pentodes makes possible cascaded amplifiers with Characteristics E810F E551.
bandwidths hitherto only achievable by distributed Va 120V 125Vamplifier techniques. They will be of particular
interest to designers of wideband amplifiers for Vg2 150V 125V

oscilloscopes, microwave radio links and telephone vg3 ov ov

repeaters. V91 -1.9V -2.0V

In the E810F the frame grid technique has been la 35mA 50mA

used for both the control grid and screen grid. This 1 5mA 10mA

results in a particu?arly good ratio of anode to screen g2
9 50mA/V 45mA/V

grid current. Moreover, special attention has been m

paid to the provision of an adequate grid base- 11
g1 -o2

58 38

making the valve ideally suitable for large signal ra 70k0 201in

applications. r 50011 1000f2
91 (f =100 Mc/s) (f =50 Mc/s)

The E55L has twice the anode dissipation of the Gain bandwidth
E810F whilst still achieving a figure of merit of nearly product 238 Mc/s 194 Mc/s

200Mc/s-a performance far in advance of con-
ventional power pentodes. Like the E810F this large Capacitances (unshielded)

valve has the grid base required for large signal ca,, 40mpF 110mpF

applications. CID 16pF 18pF

Mullard
GOVERNMENT AND

INDUSTRIAL VALVE DIVISION

Mullard Limited,
Government and Industrial Valve Division

cio (working) 25pF 28pF
(Ik=40mA) (Ik=60mA)

coot 3.5pF 4pF

Valve Base B9A B9D

* For more detailed information please write to the
address below or telephone LANgham 6633.

MULLARD HOUSE, TORRINGTON PLACE, LONDON, W.C.I
MVTA 4122
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THE LATEST

ACTUAL SIZE

Lr.)a15321221

TYPE TF

TYPE TS

DEVELOPMENT

Tantalum Electrolytic
Capacitors

TYPE TF (FOIL)

TYPE TS (SOLID)

THE FACT THAT high quality electrolytic capacitors can be made with
tantalum has been known for many years. The practical development of
this particular type of capacitor has been accelerated by the exacting
demands for capacitors having exceptionally good characteristics for use
in electronic circuits. The following types are available:-

The plain or etched foil types which are of comparable construction to the
well-known dry aluminium electrolytic capacitor and known as " Foil Type
Tantalum Capacitors." These foil type units are suitable for standard
circuitry where a size limitation exists requiring high capacitance at up to
150V with wide temperature and/or long shelf life characteristics.

The solid type, in which the anode is a formed tantalum wire or, more
usually, a sintered pellet of compressed tantalum powder encased in a
semiconductor and housed in a container fitted with wire lead terminations.
This type is most suitable where it is undesirable to have any liquid com-
ponent present and where exceptionally long shelf life, extremely small
dimensions and operation at temperatures beyond the capacity of the foil
type is essential. The peak operating voltage of the solid type is, at present,
limited to 35 volts.

The characteristics of Tantalum Capacitors differ from
the conventional types of electrolytic capacitors, in
the following respects:

I They are smaller.

2 They have a lower leakage current and lower power
factor, i.e a maximum of 10% for foil type and 5% for
solid type.

3 They have considerably extended shelf life, with the
added advantage of being operated over a much wider
temperature range: for example certain types are suit-
able for operation over the range of -80° C. to+ 85''C.

4 As tantalum capacitors are inherently resistant to
chemical attack, the risk of internal corrosion is elimi-
nated and the fact that there are no riveted, crimped
or stitched metal -to -metal connections is an additional
insurance against risk of open -circuit failures in service.

Catalogue TC 560, giving a full description of these capacitors, is available upon request.

DUBILIER CONDENSER COMPANY (1925) LIMITED, DUCON WORKS, VICTORIA ROAD, NORTH ACTON, LONDON W.3

Tel: Acorn 2241. Grams: Hivoltcon London Telex. Telex: 25373. Cables: Hivoltcon London.
ON 262
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Transistorized
UNIVERSAL
COUNTER

TIMER

Frequency Measurement

Random Counting

Frequency Division

Time Measurement

Frequency Standard

This fully transistorized portable equipment pro-
vides for a wide range of time and frequency
measurement as well as facilities for counting,
frequency division and the provision of standard
frequencies. The facilities available are briefly listed
below:

TIME/UNIT EVENT (1 LINE) : For the measurement
of the time interval between two occurrences in a
continuously varying electrical function in the
range 3p.sec to 1 sec. The time for 1, 10 or 100
such events can be measured.

TIME/UNIT EVENT (2 LINE): For time measurement
in range 1p.sec to 2777hrs. of any interval defined
by a positive or negative going pulse in any

combination.

EVENTS/UNIT TIME: For frequency measurement
in range 30c/s to 1 Mc/s over period of 0.001, 0.01,
0.1, 1 or 10secs. Crystal accuracy ±2 parts in
106/week. For mains or 12Vd.c. operation.

Full technical specification available on request.

RANK CINTEL LIMITED
WORSLEY BRIDGE ROAD  LONDON  SE26

HITHER GREEN 4600

Sales and Servicing Agents : Atkins, Robertson & Whiteford Ltd., Industrial Estate, Thornliebank, Glasgow

McKellen Automation Ltd., 122 Seymour Grove, Old Trafford, Manchester 16; Hawnt & Co. Ltd., 112/114 Pritchett Street, Birmingham 6
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when..

then

there is colour television in every home.

satellites (orbiting our planet every few minutes)
are the key to intercontinental telephone callr.

. . manned space travel is here.

. . . New York is only two hours away.

SUFLEX capacitors will be playing their part
as they are today-doing whatever they are
meant to do . . . and doing it well.

SUFLEX Polystyrene Capacitors can be made smaller, pF for pF, than any other
condenser of comparable performance. Write now for full details and prices to:
SUFLEX LTD., 54 UXBRIDGE RD., EALING, W.5. Tel: EALing 7733

FLEX
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SINIISMAL-

by ileivaftee

THE VOLSTAT
Advance constant voltage transformers are available in the
CVH range with low harmonic distortion in the output wave-
form, ideal for use with precision equipment sensitive to
power frequency harmonics, and also with all equipment
requiring a constant voltage sinusoidal input.
In most applications the harmonic distortion present in the
output waveform will not exceed 3%. Under the most un-
favourable conditions this figure will not rise substantially
above 5%. When used with a rectifier to provide a d.c. supply,
the characteristics of the system are identical to the normal
mains source and particularly close regulation of the output is
obtained.

Type I/P V Range °TVr.m.s. Watts p.f. Net Price
in U.K.

CVH60A 190-260 50 ,-., 240 60 1.00 £10 10
CVH125A 190-26050 ,-., 230 125 1.00 £17 0
CVH420A 190-260 50 ", 230 420 1.00 £37 0
CVH750A 190-260 50 "., 230 750 1.00 £68 0
CVH1500A 190-260 50 -, 230 1,500 1.00 £99 0
CVH3000A 190-260 50 ,-.. 230 3,000 1.00 £185 0
CVH6000A 190-260 50 e.., 230 6,000 1.00 £355 0

Full details in Folder MI available on request

NMCOMPONENTS LIMITED

ROEBUCK ROAD  HAINAULT  ILFORD  ESSEX  TELEPHONE: HAINAULT 4444

 CONTINUOUS AND AUTOMATIC
STABILIZATION

 RAPID RESPONSE TIME

 CURRENT LIMITING CHARACTERISTIC

 COMPACT DESIGN

 NO MOVING PARTS

 NO ROUTINE MAINTENANCE
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NEW VINKOR SERIES

2Covers frequencies from 100 Kos to

eQ,

A new series of Vinkor adjustable pot cores has now been developed by Mullard for use in the
frequency range 100 kc/s to 2 Mc/s. This series is in addition to the highly successful group
already widely used for frequencies between 1 kc/s and 200 kc/s.
The world's most efficient pot core assembly, the Mullard Vinkor gives a choice
of 3 permeabilities and has exceptionally high performance and stability.
Write today for full details of the wide range of Vinkors now available.

4111b
FTITITTI
\MP

Mullard VINKOR
ADJUSTABLE POT CORE ASSEMBLIES

MULLARD LTD., COMPONENT DIVISION, MULLARD MOUSE, TORRINGTON PLACE, W.C.1.
MCI(C)



MARCH, 1961 WIRELESS WORLD 9

So easyeasy to build
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6 W STEREO AMPLIFIER KIT
Model

S-33
A versatile
high -quality
self - contained
STEREO/
MONAURAL

Amplifier with adequate output for a living
room. Can be used to convert a favourite
(monaural) radiogram into a stereo -radio-
gram. 3 watts per channel; 0.3% distortion
at 2.5 w/chnl.; 20 dB N.F.B., inputs for Radio
(or Tape) and Gram., Stereo or Monaural;
Ganged controls.
Sensitivity 200 mV. £11.8.0

HI -Fl SINGLE CHANNEL
AMPLIFIER KIT Model MA -I2

A compact high
fidelity power
amplifier (in-
cluding auxiliary
power supply).
12 watts output.
Wide frequency
range and low
distortion. A
variable sensi-
tivity control is

fitted enabling it
to be used with
an existing am-

plifier in a stereophonic system. Other applica-
tions include sound reinforcing systems,
transmitter modulators, for use with tape re-
corders, also as a general purpose laboratory
amplifier. £9.19.6

TRANSCRIPTION RECORD
PLAYER

Model
RP -I U

With 4-spd.
A.G. motor
unit and
Stereophon-
ic Pick-up
completely

assembled on plinth. High performance at
low cost.
This attractive Transcription Record Player
incorporates many new features which
make it suitable for all types of recordings on
discs. It has the new Collaro RP.594 unit
with the Ronette Stereo Pick-up and gives
excellent results on stereo or mono (16, 33,
45 L.P. or 78 r.p.m.)
gramophone records. £12.10.0

STEREO -HEAD BOOSTER KIT
Model
USP-I

Hi-Fi Stereo
Pre - Amplifier
for low -output
Hi-Fi P.U.s.
Input 2 mV. to
20 mV. Output
adjustable

from 20 mV. to 2 V. 40-.20,000 c/s. Also
suitable as low -noise R.C.-Coupled high -
gain monaural £5.19.6amplifier.

-..... -4-

o----GLOUCESTER---o
5

STEREO CABINET KIT
5 4

4 5

4 4

5

5

4 5

4 5

5

4 4

5 5
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OPEN 5

5

C 5

$

5

5
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5

5

5
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Mk. I for Tape Deck or Record Player 615 18 6 5

5 Mk. II for both T/D and R/P 417 8 6 c

Specially developed to meet the varying needs
of different homes. It will house Tape Deck and/or
Record Player, F.M. Tuner and Stereo Amplifier.
In addition, for the convenience of those to whom
space is an overriding consideration, it is possible
to house speaker systems at each end. For this
purpose a loudspeaker kit, comprising two 4in.
plus 8in. speaker systems, balance unit, speaker
grille, cutting template, padsaw and mounting
details is also available. Neutral hardwoods have
carefully been selected so that the finished product
can be stained and polished to individual choice.
There is storage space for records, etc., also for
power amplifiers. Dimensions: length 464in.,
height 30in., depth 21 in.

CHEPSTOW
5 EQUIPMENT CABINET KIT

5

5
5

5

5

5

5

5

5

5

5

5

5

c Specially designed tor those whose floor space
;- is at a premium. Will house Record Player, FM 5

Tuner, Stereo Amplifier and additional power 5
amplifiers where needed. An upper deck is available

e for the self -powered stereo amplifiers to ensure
maximum heat dissipation. Veneered and left in

c white for finishing to personal taste. Overall
c dimensions are 35in. x I8in. x £10.10.0 5
6

33in. high.

 Deferred Terms 0
available on all orders above E10.

++++++++++++1
so easy to use

HI -Fl STEREO AMPLIFIER KIT
Model S-88
Gives 16 w. out-
put (8 per chan-
nel with 0.1 per
cent. distortion
at 6 w. per chan-
nel). It has
ganged controls,
STEREO/MONAURAL gram, radio and tape
recorder inputs and push-button selection as
well as many other first class features well
above its price range. In two-tone grey
metal cabinet with a golden surround and
fittings. Also ultra -linear
push-pull output.
Basic sensitivity 20 mV. (2 mV. available 20/ -
extra).

HI -Fl SPEAKER SYSTEM KIT
Mod& SSU-1
Ducted -port
bass reflex cab-
inet, " in the
white." Fre-
quency response
to 40 -16,000 -cis.
Power rating 25
watts. Matched
speaker units
Bin. high flux
(12,000 lines)
with hyperbolic cone and 4in. wide angle
dispersion type for higher frequencies.
With legs EII/12/6

£25.5.6

£10.5.6
COTSWOLD SPEAKER

SYSTEM KIT
This acoustically
designed enclosure
measures 26 x 23 x
I5 -kin. and houses
a special I2in. bass
speaker with 2in.
speech coil, ellip-
tical middle spea-
ker together with
a pressure unit to
cover the full fre-
quency 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, Tygan grille cloth, etc.
Left " in the white " for finish to personal
taste, all parts are precut and drilled for
ease of assembly. £19.18.6

STEREO CONTROL UNIT KIT
Model
USC-I
Incorporates
all worth-
while features
for high fi-
delity stereo and mono. Push-button selec-
tion, accurately matched ganged controls
to -I- 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.
TAPE DECKS now available as " packaged
deals " with other equipment.

Details on request.

---DAYSTROM LTD. ---- -11.-

£17.19.6

DEPT. W.W.3, GLOUCESTER, ENGLAND
A member of the Daystrom Group. MANUFACTURERS OF THE WORLD'S LARGEST -SELLING ELECTRONIC KIT -SETS

-4.- +++ +++++++++++++++++++++++++++++++++-4
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Technically
-4- -4- -4- -4- -4- -4-

Sin. OSCILLOSCOPE KIT
Model 0-12U

Laboratory quality at
utility oscilloscope price
and ease of assembly make
this kit of outstanding
value. Vertical frequency
response 3 c/s to 5 Mc/s.,
+1.5 dB. -5 dB., sensi-
tivity 10 mV. per cm. at
I kc. Horizontal frequency
I cis. to over 400 kc/s.
(±I dB. up to 200 kc/s.).
The Heath patented sweep
circuit functions from 10 c/s
to 500 kc/s. in five ranges

0 . giving five times the usual
sweep of other 'scopes.

In addition it has exceedingly short re -trace and rise
times and electronically stabilised power supply.
Included is a 48 -page instructional £34.15.0Manual.

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

This extremely useful,
low priced device will

[0 111°
;II

extend the use of your
single -beam oscillo-
scope for duties other-
wise only in the pro-

ila, vince of the double -
beam tube.
In short, at a nominal

4.

4

4 , ili model S -3U will giveI cost, the Heathkit
44

you the advantages of
a double (or other multiple) beam 'scope, while
retaining all the advantages of your present single -
beam instrument.
Hitherto an electronic switch of this natu re, permitting
the simultaneous observation of two signals on the
screen of a single -beam C.R.T. oscilloscope, has cost
nearly as much as the 'scope itself. £9.18.6

RESISTANCE -CAPACITANCE
BRIDGE KIT Model C -3U

Measures capacity 10pF

to 1,000AF, resistance
1000 to 5 megohms and
power factor. 5-450 v.
test voltages. Safety
switch provided.

£7.19.6

AUDIO SIGNAL GENERATOR KIT
Model AG -9U

10 c/s. to 100 kc/s.,
switch selected. Dis-
tortion less than 0.1%.
10 v. sine wave output
metered in volts and

dB s £19.3.0

AUDIO VALVE MILLIVOLTMETER
KIT Model AV -3U

Very sensitive. High stability. I mV. to 300 V. A.C.
10 c/s to 400 kc/s. £13.18.6 Sold separately Total E13 12 6

I

DAYSTROM

MULTI METER 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.G.
Ranges: 0-1.5V. to 1,500V A.G. and D.C.;
150AA to I5A D.C.; 0.20 to 20MO.

41in. 50 µA meter. £11.8.6

DECADE CAPACITOR
KIT Model DC-IU

Capacity values 100mAF to 0.111AF in
100AAF steps. Precision silver -mica
capacitors and minimum loss ceramic
wafer switches ensure
high accuracy. £5.18.6

TRANSISTOR PORTABLE
RADIO KIT Model UXR-I

Presented in elegant real hide 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. £14.18.6

HI-FI F.M. TUNER

Tuning range 88-108 Mc/s. Flywheel
tuning. Attractive Plastic Front Panel
in two-tone grey with golden trim,
surround and motif. Thermometer
type visual tuning indicator. Pre -aligned
I.F. transformers (eliminates adjustment).
Three I.F. Stages. Wide -band low dis-
tortion. Ratio Detector. Complete
R.F. Unit, wired, tested and pre -aligned
(ready for mounting to chassis). Printed
circuit for I.F. Amplifiers and Ratio
Detector, for ease of assembly. No align-
ment necessary after assembling. Built-
in power supply. Output sockets for
stereophonic adaptor (for stereo trans-
mission when available).
TUNER UNIT Model FMT-

4U (incl. 16/11 P.T.) with
10.7 Mc/s. I.F. output £3 2 0

I.F. AMPLIFIER Model FMA-
4U complete with case and
valves EIO 10 6

-4- -4- -4-

excellent

CAPACITANCE METER
Model CM-IU

This Direct -Reading Capacitance
Meter is a very low priced, time-
saving instrument which is so useful
that it should be part of the general
equipment of every electronic
laboratory and production line.
Easily built in a few hours. 0-100µµF,
0-1,000AAF, 0-0.0IAF, 0-0.1AF. The
meter has 4iin. scale and can be
used by an unskilled operator
after a few minutes' £14.10.0instruction.

KIT

2,a -in. SERVICE OSCILLOSCOPE
KIT Model OS -I

Light, compact, portable, for service engineers.
Printed circuit board for easy construction. Wt.
10+ lb. Size 5in. x Bin. x 144in.
long. £18.19.6

POWER SUPPLY UNIT KIT
Model

Compact, general pur-
pose unit suitable for
FM Tuners, Tape Re-
cording Amplifiers and
general Laboratory
use. Input 100(120 v.,
200)250 v., 40-60 c/s.
Output 6.3 v. 2.5 A.
kC.; 200, 250, 270 v.
120 mA. max. D.C.

£4.9.0

MGP-I

AUDIO WATTMETER
Model AW-IU

This popular meter is used in many recording studios
and broadcasting stations as a monitor as well as for
servicing purposes. Dissipation rating up to 25 w.
continuous, 50 w. intermittent.

KIT

£13.18.6

VALVE VOLTMETER KIT
Model V -7A

The world's most popular valve
voltmeter, with printed circuit
and I per cent. precision
resistors to ensure consistent
laboratory performance. It has
7 voltage ranges measuring res-
pectively d.c. volts to 1,500 and
a.c. to 1,500 r.m.s. and 4,000
peak to peak. Resistance measure-
ments 'rom 0.1 ohm to 1,000 M
ohms with internal battery.
D.C. input impedance is 11

Megohms and dB measurement
has a centre -zero scale. Com-
plete with test prods, leads and
standardising battery. £13.0.0

R.F. PROBE KIT Model 309 -CU
This complete probe kit will extend the frequency
range of the V -7A Valve Voltmeter to 100 Mc/s.
and will enable useful voltage indication to be ob-
tained up to 300 Mc/s.

Deferred Terms available on all orders above £10. 

-40- -4- -4- -4.-_.___.._DilysTRom LTD. -4- -4-

£1.5.6

DEPT. W.W. 3, GLOUCESTER, ENGLAND
A MEMBER OF THE DAYSTROM GROUP, MANUFACTURERS OF

-4-10- -4.-4- -4-0- -4.- -4- -4- -4,- -4.-4.-4- -4- -4- -4.- -4- -4,- -4- -4- -40- -0- -4- -4- -4- -4- -4- -4.- -.10-4- -4-4- -4- -4.
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4- -4- ....+++++++
thoroughly

-4- -4-- -4- -4- -4- -4.- -4- -4- -4-

" HAM " TRANSMITTER KIT
Model DX -40U

Covers all amateur bands
from 80 CO 10 metres.
Power Input 75 watts
C.W. 60 watts peak
controlled carrier phone.
Output 40 watts to
aerial. Provision for
V.F.O. Filters minimise
T.V. inter -129.1 0.0
ference.

BALUN COIL UNIT KIT
Model B-IU

Useful transmitter accessory.
Will match unbalanced co-
axial lines, used on most
modern transmitters, to bal-
anced lines of either 75 or
3030 impedance. Can be
used with transmitters and
receivers without adjust-
ment over the frequency
range of 80 through 10

meters, and will handle power inputs £4.4.6up to 200 watts.

MATCHED HI-FI STEREO KIT
4 -speed Transcription Record Player Model

RP-IU 412 10
6 w. Hi-Fi Amplifier, Model S-33 E11 8

Twin Stereo Speaker Systems Model SSU-1 420 II

0

0

0

Total cost if purchased separately E44 9 0

YOURS for L42.10.0
if all ordered together, or 48/81- deposit and 9 monthly
payments of L4131-. Pedestal speaker legs 42/14/ -
optional extra.

PERSONAL TRANSISTOR RADIO KIT
Model UJR-I

Operated by a 4.5V.
torch battery. this sensi-
tive dual -wave head-
phone set is a fine
introduction to elec-
tronics for young and
old. In Polystyrene
moulded plastic case

which accommodates ttery (and amplifier Eli 6.6
if added).
Additional Amplifier Stage Model UJR-IS will
enable the UJR-1 to work a loudspeaker under favour-
able conditions. 16/6 extra.

1
DAYSTROM

I please send me FREE CATALOGUE (Yes/No)

IFull details of Model(s)

NAME
(Block Capitals)

I ADDRESS

WW3-1
All prices include free delivery in U.K.

* Visit our STAND at the MARCH

* Latest Additions *
to our range of kits

TAPE AMPLIFIER UNITS
Models TA -IM and TA -IS
This Combined
Tape Record/Re-
play Amplifier is

available in both
monophonic and Stereophonic
models. Model TA -IM can be
modified to she stereo version with
modification kit TA -IC.

TA -IM E161141-; TA -IS, £22/4/-;
TA -IC, £6.

4 -wave TRANSISTORISED
PORTABLE RADIO

Model RSW-I
Using 7 latest type
transistors and
three diodes this
highly sensitive set
is specially de-
signed for Short
aid Medium wave-
bands (200-550,
90-200, 18-50 and
11-18 m.). In solid leather case
fitted with retractable E20.18.6
whip aerial

R.F. SIG. GENERATOR
Model RF-IU

Provides extended frequency cover-
age on six bands from 100 kc/s.-
100 Mc/s. on fundamentals and up to

200 Mc/s on tali- £11 .11.0
braced harmonics.

GRID -DIP METER
Model GD-IU

Functions as oscil-
lator or absorption
wave meter. With
plug-in coils for
continuous fre-
quency coverage
from 1.8 Mc/s. to
250 Mc/s. 19.19.6
Two Additional Plug-in Coils Model
341-U extend coverage down to
350 kc/s. With dial correlation
curves, 15/-.

TRANSISTORISED GRID -
DIP METER

Model XGD-I
Similar to GD-1U. Fully transistorised
with a frequency range £9.18.6
of 1.75 to 45 Mc/s.

4- -4- -4- -4- -0- -4- -4- -4- -4- -4- -4- -4-

dependable
4- 4- 4-- --4- --4.-- -4- -4- -4-

AMATEUR TRANSMITTERTRANSMITTER KIT
Model DX -100U

The world's

most popular

" Ham " T.X. Kit

 Completely sell -contained, compact " Ham " Trans-
mitter.

 Built-in, high stable VFO and all Power Supplies.
 TVI: Careful design has reduced TVI to a minimum

by use of effectively screened frequency -generating
stages and pi tuned circuits at the input and output
of the PA stage, and by II chokes and pi network
filters to all outlets from the cabinet. No fewer than
35 disc -ceramic by-pass capacitors help to achieve
the exceptional stability and high-performance for
which this Transmitter is noted.

 The KT88 high-level anode and screen modulator
stage gives over 100 watts of audio from less than 1.5
mV. input.

 Adjustable drive and clamp control ensure that valves
are only driven sufficiently to maintain the required
output.

 Keying on CW is via the VFO and buffer amplifier
cathodes; the other RF valves are biased beyond cut-
off. When zero -beating the TX with incoming signals,
the exciter stages only may be run without the final
amplifier being switched on.

 Provision has been made for remote control operation.
 VFO slow-motion drive is very smooth and back -lash

free.  VFO or Crystal control.
 Covers all Amateur bands up to

30 Mc/s. phone or CW £78.1 0.0

VARIABLE FREQUENCY
OSCILLATOR KIT

Model VF-IU
Specially designed to
meet the demand 'or
the maximum possible
flexibility from an ama-
teur Transmitter which
would otherwise be sub-
ject to certain limitations
imposed by crystal con-
trol. For all Amateur
Bands 160-10 metres.
Ideal for Heathkit DX -
40U and similar transmitters

Price less valves 48/19/6. £10.12.0

" Wireless World" report
of the Radio Hobbies Exhibition on page
28 January issue says :-

.. transistors have made an enormous
impact on the amateur . .. but this year sees
the first intoduction of a commercial com-
munications receiver using them. The
Heathkit "Mohican " was certainly the
centre of attraction among the kits on
Daystrom's stand 

Write for details of the forthcoming
"MOHICAN" GENERAL COVERAGE

RECEIVER KIT Model GC -1U 08.15.0

L.P. FESTIVAL, Norbreck Hotel, Blackpool. MARCH 3rd. - 5th. *

 Deferred Terms available on all orders above LIO

DAysT lit O m LTD
DEPT. W.W.3, GLOUCESTER, ENGLAND

THE WORLD'S LARGEST -SELLING ELECTRONIC KIT -SETS

4- -4- -4- -4- -4-- -4- -4- -4- -4-

++++++++++-++++++++-4- -4.- -4- -4,- -4- -4- -4-- -4- -4- -4- -4- -4.- -4- -4- -4-
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in instrumentation . .

makes most things . . .

better

AIRMEC LIMITED
HIGH WYCOMBE BUCKS

Telephone: High Wycombe 250117

FUNCTION

FREQUENCY

STANDARD
TYPE 761

Provides an excellent crystal controlled frequency
and time standard of small size and moderate cost.
The short term frequency stability of better than
1 part in 106 obtainable upon installation improves
with time and correct treatment up to a working
stability approaching 1 part in 107.

OPERATION

Sinusoidal and pulse signals are produced at five
standard frequencies, the pulse waveform being rich
in harmonics. The instrument includes both an
Oscilloscope and Heterodyning Circuit as independent
facilities and is therefore extremely flexible in operation.

FEATURES

 100 kc/s
 Standard

kc/s, and

crystal housed in an oven controlled at 70° C.

signals provided at 100 c/s, 1 kc/s, 10 kc/s, 100
1 Mc/s.

 Identification of an unknown signal by Lissajous figure or
beam modulated circular trace.

 Beat output available from a plug on the front panel.

 Suitable for rack mounting.

IMMEDIATE DELIVERY
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More IVIelinex'
in 1961

I.C.I. build new plant to produce
2,000 tons of `Melinex' film per year
IN JANUARY 1961, a new `Melinex' polyester film

plant will start production at Dumfries with a
rated capacity of 2,000 tons/year. I.C.I., who are
the sole manufacturers of polyester film in this
country, have been selling `Melinex' for some
years. The demand has increased rapidly and
I.C.I. have been allowing imports of American
and Continental film to supplement their limited
production. The new plant will remove the neces-
sity for such imports.

More and more firms are appreciating the
outstanding properties of `Melinex' film. Its
unusual clarity and strength (both mechanical and
electrical) combined with its great dimensional
stability and resistance to heat and chemical
action, are improving a very wide range of pro-
ducts throughout industry.

Velinex'

Where `Melinex' film is now being used:
The Electrical Industry-in coils, capacitors,

cables, recording tapes and loudspeakers.
Drawing Offices-as a flexible, durable and

dimensionally stable drafting film.
Display-in metallised form for tinsel and as

coloured tapes and panelling.
The Book Trade-for protecting covers and as a

base for hot stamping foils.
Footwear & Leather goods-in metallised form

for shoes and fashion accessories.
The Food Industry-for improving the sales

appeal of goods and for 'boilable' packs.
The range of uses for this versatile film will

widen considerably in 1961. If you would like further
information or wish to discuss a possible application
for `Melinex' film, please write to I.C.I. Their Tech-
nical Service staff will be pleased to give advice and
technical assistance.

`Melinex' is the registered
trade mark for the polyethylene
terephthalate film manufactured by I.C.I.

IMPERIAL CHEMICAL INDUSTRIES LIMITED  LONDON  S.W.1
PME I
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POPULAR

REPLACEMENT

SPEAKERS
For the guidance of the trade and public we publish
below a list of the most popular ELAC replacement
loudspeakers.

We have made this selection from our wide range of
speakers as they cover practically all the require-
ments of the replacement trade.

The new prices are now operative.

POPULAR REPLACEMENT MODELS
Type Ref Flux Retail Price Purchase Tax

5in. 5G 6500 g 20/6 6/7
6G 6500 g 21/6 6/11

7 x 4in. 47G 6500 g 20/6 6/7
7 x 3in. 37G 6500 g 20/6 6/7
8 x 3in. 38G 6500 g 20/6 6/7
8 x 5in. 58C 8500 g 24/6 7/10
8in. 8C 7000 g 25/6 8/2

All loudspeakers have Standard 3 Ohm impedance. Higher
impedances can be supplied at an extra cost of 3/- plus
11- Purchase Tax.

Please write for leaflets and further details.

ELECTRO ACOUSTIC INDUSTRIES LIMITED
Stamford Works, Broad Lane, Tottenham, N.I5 Tel: TOTtenham 0505
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MARCONI
microwave
communication
systems

PLANNED INSTALLED 4

HIGH PERFORMANCE Marconi microwave systems, with capacities
from 6o to 96o channels and capable of carrying high quality television,
are designed to meet exacting international standards of performance with
margins in hand.
EXTREME SIMPLICITY Travelling wave tube techniques ensure ex-
tremely simple circuitry and make full use of high gain and great band
width available. A unidirectional repeater consists of only three travelling
wave tube amplifiers and one frequency change oscillator with their
power supplies.
GREAT RELIABILITY The use of travelling wave tubes in the re-
peaters has allowed considerable reduction in the number of valves and
components used. Thus the likelihood of unexpected failure has been
considerably reduced.
EASY MAINTENANCE The design of the units ensures easy access
to all parts of the equipment and the extensive use of printed circuitry
allows speedy and accurate replacement of precision circuits by technician
staff, without realignment of the equipment.
EXTREME SAFETY All high voltages are fully interlocked.

World leaders in all travelling
wave tube microwave systems

The Post and Telegraph Authorities in more than 80 countries rely on

MARCONI
COMMUNICATIONS SYSTEMS

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED  CHELMSFORD  ESSEX  ENGLAND
HID
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AVELTOROIDS
the most significant

development in Audio
for 10 years

A NEW STANDARD OF
PERFORMANCE IN HIGH FIDELITY
AUDIO AMPLIFIERS
The AVEL TOROID DIVISION of Aveley Electric Ltd.,
now offer the type of transformer which the high fidelity user
has been waiting for. The unique properties of the geometry
of the toroid, with the latest grain -oriented strip -wound magnetic
cores and superior synthetic insulating materials have skilfully
been combined to give:

*WIDER BANDWIDTH * LOWER DISTORTION
*SMALLER SIZE * LOWEST MAGNETIC FIELD

* HIGHER EFFICIENCY

db

0

-2

SON

DISTORTON AT 30 WATTS.

"N\
KT. 3C.

40c/s to SKals < 25 %.
SKcis to 15Kc/s < .0 %

-30c/s
100c/s Kc/s 10Kch 100Kci.

TYPICAL FREQUENCY RESPONSE OF 30W.
AMPLIFER USING AVEL TRANSFORMER TYPE NO TO3OA.

Write for fuller details TOROID DIVISION

r,r4Virirsprioxygarip6,

Two TO30A outputs and
one TM250A Mains trans-
formers mounted on Stereo
twin channel 30-50 watt
test amplifier. Two EL34
are used in the output and
silicon diodes in the 500 v.
450 mA power supply.

The AVEL TM120D mains
transformer and the AVEL
T030D/2 output transfor-
mer mounted on a 30 watt
Hi -Fidelity power amplifier.

li.-sreley Electric Limited 'vELE1 ESSE'

P.5973

SOUTH OCKENDON, ESSEX Telephone: SOUTH OCKENDON 3444 Telex: 24120 AVEL OCKENDON
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CELESTION

LOUDSPEAKERS

FOR ALL

PURPOSES

Acknowledged leaders for

35 years in the design,

development and manufacture of

loudspeakers for all purposes . . .

world famous for quality of

reproduction, sensitivity in

performance and long life under all

climatic conditions.

Bola, eelesfion Ltd. FERRY WORKS, THAMES DITTON, SURREY.

Telephone: EMBerbrook 3402/6. Telegrams: VOICECOIL, THAMES DITTON.
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50 MICRO AMP MOVING COIL METERS
Brand New & Boxed-Large Stocks available.
3 x 21in. rectangular case, scale numerals shifted by lever
which may be coupled to range switch by cord or lever,
giving positions " Set -zero ": 0-3, 0-30, 0-300. Easily
recalibrated and adjustable to centre zero 25-0-25
Makes 20,000 opv. multimeter. Multirange scaies V -
n -Ma /shunts and multipliers available.

A RANGE OF METER BOXES
Useful for all kinds of testgear: a quality job with fully -
formed pressed steel lids, welded construction, grey
hammer finish enamel. Standard panel sizes 4 x 51in.
and 41 x 71in. available in depths 2-3-4-6in. as standard,
from 9/6 to 27/-.
Available punched to take one or two meters as illustrated
and with all fixing screws, etc., for 50 AA meter. S.A.E.
for detailed lists.

ONE
METER

TWO
METERS

19/6 (plupos

3 5 / (plupsosil

SPECIAL QUOTATIONS FOR
LARGE QUANTITIES

10 Watt. ALL -TRANSISTOR AMPLIFIER 12v. D.C.
New 1961 design, for P.A./gramo., etc. 2 inputs mic,gram, volume and tone controls, outputs 3-8-15
ohms; 100 c/s-10 kc. response, max. consumption only 1.25 amps. Size 7k x 5i x 3tin. In kit form £10/10,'-,
or wired and tested £12,151-, post paid.

TRANSMITTERS
We have available (for export only) large quantities of Transmitters and Transmitter Receivers as follows. Full descriptions and prices

available on request. Our prices are a small traction of the original cost.

Type Frequency Application Emission

B.44 60-90 Mc/s Mobile Transceiver AM

46 3.6-9 Mc/s Walky-Talky AM or CW

75C 100-156 Mc/s Base Station AM

ART13 1.5-18 Mc/s Aircraft or Fixed Station AM or CW

TA24.1 1.5-15 Mc/s Fixed Station AM or CW

SWIIB 3-22 MO Fixed Station CW

No. 19 Mk. III 2-8 Mc/s Mobile Transceiver AM or CW

88 38-43 MO Walky-Talky FM

ET4336 2-20 Mc/s Base Station AM or CW

1935 100-124 Mc/s Mobile Transceiver AM or CW

1936 124.5-156 MO Mobile Transceiver AM or CW

1985 100-124 Mc/s Mobile Transceiver AM or CW

1986 124.5-156 Mc/s Mobile Transceiver AM or CW

Control

Crystal I Channel

Crystal 3 Channel

Crystal I Channel

Master Osc.

Crystal 8 Channel

Master osc. or crystal

Master osc.

Crystal 4 Channel

Master osc. or Crystal

Crystal 4 Channel

Crystal 4 Channel 5w

Crystal 10 Channel 5w

Crystal 10 Channel 5,v

Power

3w

I.5w

50w

200w

100w

6 to 7kV

8w

lw

250 to 350w

5w

Other material available includes a large range of transmitting and
receiving valves. 500,000 crystals including 3,003 different frequencies.
BC22I Frequency Meters. Instrument Wire of all types. Spares :or
T.C.S. Transmitters and Receivers. 110-150 v. 50 c. I/6th H P.
Motors. APN4 Indicators and Receivers. DLR5 Headphones. Relays,
3,000 types and others, Mains Transformers, various types including
(I) 6.3 v. 4 a., (2) 6.3 v. 2 a., (3) 1,000 v. 20 rnia., etc. Type 4A Mine
Detectors. P.O. Push Button Switches.

Operation

12 v. D.C.

Dry Batteries or 6 or 12 v

200-250 v. 50 c.

24 v. D.C.

24 v. D.C.

400/440 v. 3 ph. 50 c.

12 or 24 v. D.C.

Dry Batteries or 6 or 12 v.

200-250 v. 50 c.

12 or 24 v.

12 or 24 v.

12 or 24 v.

12 or 24 v.

MAGNETIC AMPLIFIER AND SERVO ACTUATOR.
Complete unit in aircraft type aluminium case 8 x 12 x 5in., 4 control -
loop magamp (gains 24: 12 :6 6) with Carpenter and slave relays
operates 24 v. D.C. I/75 h.p. reversible servomotor with gearbox and
lead -screw to give linear movement 100 lb. through lin. Easily
adapted for Education and all control systems. Requires few watts
10.5 or 115 v. 400 c/s. Fully filtered for R.F.
MASAMP unit only 63/-. Complete amplifier 105/-. 24 v. Actuator
S5/.. Miniature Dynamotor with 12 v. input and 10.5 v. output for
above, price 25/..

TESTGEAR COMPONENTS (LONDON) LTD
Mall Order to :
15 ARCANY ROAD, SOUTH OCKENDON, ESSEX. TEL: AMBASSADOR 1958
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Meif, uz -aie /64~
HAVE THE RIGHT CONTACTS

MAJOR TYPE 3130 3000'
The best known and most useful relay

available. Spring sets allow from
one make or break to 12 change-
overs. For minute or heavy

switching. Sensitivity
down to 20 milliwatts.
Adjustable tor criti-
cal timing, fast or slow
operation. Standard
or Tropical finish.
Special adaptations
can be supplied.

Transparent
covers for
above now
available.

MINOR TYPE '600' (Fitted with
double pole changeover for 250
volts, 2 amps.)
Ideal for simple switching operations
where lightness, compactness and
economy are prime considerations.
When fitted with contacts similar to
those of the "B.P.O. 3000" type it is
faster in operation and release.

and now PLUG-IN 3C00 Type Relays
Plug- n tacihues in addition
tility and wets-estab isried,
of the wor.d's best known
relays.

* Positive con-
tact between
male and iemaie
sins.

* Contacts: up ,o
IS .ight Luty or
12 heavy duty.

* Comp.e.e tran-
astorizeu units.

* A.C. or D.C.
operation.

* Transparent or
meta. cover.
* Clip retains relay
positively in any posi-
tion.

SOCKETS AND
FITTINGS ARE
AVAILABLE FROM
ST3CK to, immediate
vserrbly of units.

This relay incor-
porates 15 amp.
Micro Switch ;
5 amp. Mercury
Switch and stan-
dard 0.3 to 8 amp.
contacts.

Available free on request, unique calculator prov dine full relay specifications.

SALES MANAGER

2 IRONGATE WHARF ROAD, PRAED ST., LONDON, W.2

Telephone: PADdington 2231

Extremely advantageous quotations can be offered for quantity orders

Contractors to Home and Overseas Governments and H.M. Crown Agents.

to aL the versa -
reliable teatures

PLUG-IN - TRAN3ISTORIZED UNIT
OperatIm AC 07 DC Su:: cane or Signal
Current AC or DC 5 to 500 micro -amps
Transfer switching current 10 amps. or 500 v

RELAYS FOR ALL PURPOSES can
be manufactured to customers' re-
quirements for:-

AUTOMATION
COMPUTERS
BATCHING COUNTING and PHOTO-

ELECTRICS
TELEPHONY and INTERCOM

SYSTEMS
AUTO -TIMING and AUTOMATIC

SIGNALS
moron and MACHINERY CONTROL
CURRENT and VOLTAGE

KEGULATION, etc.
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MINIATURE
MOVING COIL

SERIES

MINIATURE
SERIES

PNEUMATIC
TIME -DELAY

SERIES

HIGH CURRENT
SERIES

HIGH VOLTAGE
SERIES

NORMAL DUTY
SERIES

PRECISION
RELAYS

Illustrated technical data sent on request:

ELECTRO METHODS LTD., General Products Division, CAXTON WAY, STEVENAGE, HERTS
Telephone : Stevenage 21 10-7
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1 Mc/s
Counter with
In -line Readout
for less than £350
New techniques enable Venner

to offer a transistorized

frequency and time

measuring equipment,

with in -line readout

at a lower cost than

ever before.

The treble -3 -six is proof

that Venner gives a high

technical performance AND

versatility at low cost.

* Frequency measurement to I Mc s.

* Multi -period measurement over I to 10' cycles. TYPE T.S.A 3336

* Oven -controlled crystal.

* Six digit display.

* Sampling times 0.1, 1.0 and 10 sec.

9E Gated random pulse counting.

* Mains or battery operation.

4E Light, compact and portable.

4E Venner proved performance packaged circuits throughout.

VENNER
VENNER ELECTRONICS LIMITED
Kingston By -Pass, New Malden, Surrey. MALden 2442

COMPACT STYLING - EASILY PORTABLE

=MI

d4.* X0.1 PrRtoo

At XlO COUNT

-713Facrt*

SCLEc09-

(.4,W
INTERVAL

TIMING

COTCr

CLEAR READING MODERN STYLED KNOBS
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MAGLOY

tie/It
Iroagnets

supreme in performance stability consistency

Years of research, still continuing, are behind the brilliant, versatile range of
Magloy magnets offered by Preformations Limited. Exceptional characteristics
are due to the use of special precipitation hardened alloys treated by the most
advanced methods known in magnet technology. The extensive manufacturing
resources of Europe's most up-to-date magnet foundry assure positive advantages
for all users. Applications are legion-Magloy magnets satisfy the most stringent
requirements in electronics, engineering and domestic equipment.

Preformations Limited offers a unique design engineering service and will under-

take the research necessary for the development of special magnets to meet specific
requirements. Write for the Magloy brochure-on company headed notepaper
please.

Preformations Limited
ONE OF THE Plessey GROUP OF COMPANIES

(MAGLOY) CAST PERMANENT MAGNETS

CHENEY MANOR  SWINDON  WILTS
Telephone SWINDON 6251  Telex 44-385
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"Well, what's so special about that?"

DEFINITION
"O.K.-it's an ordinary characteristic but what isn't so ordinary is that we have got
definition of this valve's performance. Definition in a special way that is. For instance,
we know just what `spread' we can expect in every batch that is delivered, and we
have an indication of the spreads that we can expect over life.

This information is a tremendous help when you're designing equipment that's got
to be reliable and you get it on Mullard Special Quality valves. You get this infor-
mation because of the work they put in at their quality and test laboratories; with it
you can design circuits that allow for possible valve variations and so achieve stan-
dards of equipment dependability that might otherwise not be possible.

Closely controlled characteristics are a feature of some Mullard Special Quality
valves-others have a particularly long life expectation and some are designed for
application where physical shock and vibration are likely to be experienced; some

even have a combination of these features."

"When it comes to selecting the right valve for the right job,
you know, the people at Mullard House are very helpful-
they can give you all the facts you need and what's more
they're always happy to discuss problems with you."

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

Telephone: LANgham 6633.

MVTA38111
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The type Dl/D is a V.H.F. Signal Generator
of rugged construction designed for both
laboratory use and also the service conditions
of "the field." This instrument is widely
used by communication engineers through-
out the world, and has the following out-
standing features:-

Wide frequency range-I0 to 300 Mc/s.
 Reliable Attenuator; Output variable

over 100 dB from IiiV to 100 mV.
 Negligible Stray field.

Sine and Square Wave Modulation.

Nett Price in U.K.

£97
Full technical details in leaflet W43

by

4giICI na COMPONENTS LIMITED

INSTRUMENTS DIVISION

/ht TYPE Dl/D V.H.F.
SIGNAL GENERATOR

Both the DIID and DIP/2 are now
available with an output impe-
dance of 50 ohms.

to be sure!

THE ADVANCE TYPE DIP/2 V.H.F. SIGNAL
GENERATOR

This model is a special version of the Dl/D designed for
the alignment of narrow band communication receivers,
and incorporates:-
 Crystal Modulator, eliminating spurious frequency

modulation.
 2 Mc/s Crystal Reference Oscillator.
 Buffer stage, eliminating attenuator reaction on the

oscillator frequency.

Full technical details in Leaflet W37 NEITNTuPTCE E110

ROEBUCK ROAD  HAINAULT  ILFORD  ESSEX  TELEPHONE : HAINAULT 4444 GD7I
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SILVERSTONE

Both you and the racing driver

would agree that all circuits

have their own characteristics

and problems

but for you, when selecting a

valve for all round optimum

performance

better make it BRIMAR

BRIMAR LIMITED FOOTSCRAY SIDCUP KENT FOOTSCRAY 3333

Bun
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FERRANTI
MICROWAVE FERRITE COMPONENTS

FOR RADAR AND COMMUNICATIONS

Included in the range are :-

ISOLATORS

Peak Powers up to 2+ MW. at S -Band.

Peak Powers up to I MW. at X -Band.

3 & 4 PORT CIRCULATORS,

SWITCHES AND MODULATORS

3 & 4 Port Circulators, Switches and Modulators,

for S -Band and X -Band Applications.

Write for further details to:-
FERRANTI LTD KING'S CROSS ROAD  DUNDEE Telephone: DUNDEE 87141

DS 170



MARCH, 1961 WIRELESS WORLD 27

I / 0"

1

I / /**. , \ ,

1 ' ' ,, - - -  . % , 1

r,..

1 Ai
1 1 ' --- s ! . 1 Oi , / ,/ ,,__,,. , ri,

\ ' ' cy SV'', ,'
FROtit',.-.:3.--z--L--:.--_--,,,

alkol  

 

SOUND
SPECTROMETERS M

A Sound Spectrometer conforming fully with the
international requirements of the Rapallo Convention,
the Advance SPM1 provides for the accurate and rapid
measurement and analysis of noise from any source.
A compact and light -weight instrument, self-contained
with its own battery power supply and sensitive micro-
phone, the SPMI is truly portable and well adapted
to a wide range of applications involving the measure-
ment and calculation of:

ER

4orhII ota COMPONENTS LIMITED

* SOUND LEVEL AND NUISANCE VALUE

* ACOUSTIC INSULATION

* BACKGROUND NOISE AND SPEECH LEVEL

* ACOUSTIC AND VIBRATION INVESTIGATIONS
AND ANALYSES

SPECIAL FEATURES INCLUDE
* Built-in meter for monitoring sound

pressures from +20dB to +150dB and
" loudness " at three " weightings "

* Jack for connection of headphone for
aural monitoring

* Choice of eight filters covering the range
20 c s to 12,000 c,s

* Built-in retractable microphone
* Provision for connection of external

microphone, or for connection of trans-
ducer or accelerometer for vibration
measurements

THE ESSENTIAL INSTRUMENT FOR ALL
ACOUSTIC INVESTIGATIONS

NETT PRICE in U.K. £210

1011111111.141

from

INSTRUMENTS DIVISION
ROEBUCK ROAD  HAINAULT  ILFORD  ESSEX TELEPHONE : HAINAULT 4444 IT/FA
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well connected with ...

Supeps e

Superspeed Cored Solder, incorporating
Enthoven's unique 6 -channel stellate core,
is unchallenged as the most efficient cored
solder wire for general assembly work on
radio, television, electronic and telecommun-
ication equipment. It speeds production,
reduces costs and makes a vital contribution
to the dependability of your products.

Not only Superspeed.The knowledge that you
rely on Enthoven for all your solder require-
ments cannot fail to enhance your prestige
and increase confidence in your products. It
is a name that represents 150 years experi-
ence in non-ferrous metals and an incom-
parable record in research and development.

SUPERSPEED CORED SOLDER
for normal electrical assembly work

SUPERSPEED 'XX' CORED SOLDER

specially developed to solder tarnished, plated, and/or
oxidised surfaces easily

ENTHOVEN
SOLDER PRODUCTS

ENTHOVEN SOLDERS LIMITED

Sales Office & Works: Upper Ordnance Wharf, Rotherhithe
Street, London, S.E.16. Telephone: BERmondsey 2014

Head Office: Dominion Buildings, South Place, London, E.C.2.

Telephone: MONarch 0391
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ABRIDGED DATA
Vh = 6.3V
vh-k (pk) max. = ±250V
Vai a3 min. = 350V

95Sx = -Va3 mm/V
110Sy mm/VVa3

Waveform

monitoring
at extremely low cost

with the 101)31
Waveform monitoring facilities can be incor-
porated in both existing equipment and new
designs with extreme ease and economy with
the ETEL cathode ray tube 1CP31.

The tube itself is inexpensive and the associ-
ated circuitry required is very simple. The
operating voltage is so low that in most equip-
ment suitable connection to existing H.T. lines is
all that is required. Beam focusing is fully auto-
matic and auto -bias is quite adequate.

Space problems rarely occur when the 1CP31
is used - it is only 4f inches long and fits a
normal B8G loctal socket.

If you are interested in the simplest and most
economical method of waveform monitoring
write to the address below for further details.

(The green medium persistence phosphor used by E.T.L. has now been designated
P31. It is exactly the same as the E.T.L. phosphor previously called P1.)

0-1pF

Y Defln

0.1)0

X Dein

H.T.
350V min

SOOkrt to IMDepending on

2mn

"IVs.
H.t voltage

I ETELI
Cathode
Ray Tubes
ELECTRONIC TUBES
LIMITED
Kingsmead Works
High Wycombe, Bucks
Tel: High Wycombe 2020

ETL2 I a
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pHI ups electronic measuring
Detailed information on microwave components will be gladly supplied on request.

Sole Distributors in the U.K.: Research & Control Instruments Ltd.,
207 King's Cross Road, London W.C. I

Overseas enquiries please, to the manufacturers,
N.V. Philips, EMADepartment, Eindhoven, the Netherlands.
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SIX SOUND REASONS WHY

PHILIPS

are good at microwave equipment

The world-wide Philips industries are
active in many branches of science and

technology. Many of these are contributing

to the development and application

I know-how of microwave equipment.

i The availability of information within
the concern - as well as from outside
sources - is logically leading to growing

ranges of excellent components in the
3 cm, 8 mm, 4 mm and 2 mm bands.

.0 I Philips means electronics; klystrons and

#. magnetrons are standard products....

2 Philips ferrites - well-known and hardly
equalled - help to perfect microwave iso-
lators

Chemistry

/
/

//
/ 4

/Physics

 /Me.
MEI 11 IM1 =IS

instruments .

3 Philips develop and manufacture radar and
radio links, a closely allied technology . . . .

4 Many applications are in the field of
physical research. Philips Research Labora-
tories are amply equipped . . . .

I S Application experience is also supplied
by the many chemical specialists within the
Philips organization . . . .

6 Many impulses come from non -electronic
quarters within, as well as outside the concern.

quality tools for industry and research
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RADAR
50 cm Gives longer range for given transmitter power.
The Marconi series of 5o cm radars gives clearance of jet aircraft
from take -off to 15o miles plus on a power of only 500-600 kW.
The one radar meets both airways surveillance and air traffic
control requirements. Running costs are thus much lower.

50 cm Penetrates thick weather without loss of efficiency.
In most radars precipitation clutter seriously obscures the PPI
picture. No remedial device is t00% efficient. The choice of the
5o cm wave length, however, avoids the difficulty entirely. It gives
a clear picture of aircraft, even in heavy rain or snow, and also
indicates the position of storm centres.

50 cm Permits M.T.I. elimination of permanent `clutter'.
Of the various ways of clearing the echoes of stationary objects
which confuse the interpretation of the radar situation, M.T.I.
(moving target indication) undoubtedly gives the best results. The
use of 5o cm makes it possible to use crystal control throughout a
radar system to which a simple and completely stable M.T.I. can
be harnessed to give a clear and unambiguous picture.

50 cm Switches into instant operation.
Crystal control of frequency enables Marconi 5o cm radar to be
brought into instant operation even after long periods of inactivity.

GIVES THE LONG, CLEAR VIEW

MARCON I
COMPLETE CIVIL, MILITARY AND NAVAL RADAR SYSTEMS

SURVEYED, PLANNED, INSTALLED, MAINTAINED

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED  CHELMSFORD ESSEX  ENGLAND
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Speed Control of D.C. Motors
This article in the February issue of

ELECTRONIC TECHNOLOGY deals with the

automatic speed control of small d.c. motors

of the type used in portable tape recorders.

The authors describe two complete systems,

both using transistor circuits, which are each

capable of providing a d.c. motor with an
speed performance equal to or better than
that of an a.c. synchronous motor. Details

of the system are given along with circuit
diagrams.

POST THIS COUPON TODAY

ARTICLES

IN THE MARCH ISSUE

INCLUDE:

TELEMETRY SIGNALS FROM SPUTNIK III
In this article, the author describes the equipment used for
transcribing telemetry signals from Sputnik III from magnetic
tape on to 35 -mm film. The resultant record is in raster form
showing successive keying cycles one under another. In
addition, the telemetry encoding system used in the satellite is
described, and the results of the analysis of two transits are
discussed.

BARKHAUSEN NOISE IN TRANSFORMER CORES
While it is not suggested in this article that Barkhausen noise
in transformers is of importance in all applications, there are
those where it is the limiting factor. The author discusses the
effect and shows how noise may be isolated and measured.
Furthermore, it is shown that transformers can be operated
and designed for minimum -noise contribution.

Electronic
technology

TO ILIFFE ELECTRICAL PUBLICATIONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 ENGLAND

Please enter my name as a subscriber to: NAME

ELECTRONIC TECHNOLOGY for 12 months

commencing with the March issue.

I enclose remittance £3.7.0d.

(U.S.A. and CANADA $9.50) (THREE YEARS $19.00) DATE

ADDRES,

...

ORDERS CAN ALSO BE PLACED THROUGH ANY NEWSAGENT
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leTanseription Unit.
with Outchange

Designed specially to meet the demand
for a Transcription Record Player with
provision for automatic use if desired.
Has a fully counter -balanced arm

The heavy turntable incorporates a

magnetic shield and sufficient thickness
of non-magnetic materials to provide
ideal operating conditions for the most
sensitive pick-ups.

LABORATORY SERIES AUTO
TURNTABLE TYPE A - FOR A
PROFESSIONAL PERFORMANCE.

by

gvtlia/aAviitcl

of course

<Gyan>
1ADE

THE GARRARD ENGINEERING
AND MANUFACTURING CO LTD
SWINDON ' WILTSHIRE
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HYDROFLEX
seamless METAL BELLOWS

Bellows are the vital elements in many thermostatic systems, pressure

sensitive devices, pressure seals, vacuum seals, and flexible shaft couplings.

Hydroflex, hydraulically formed seamless metal bellows, are invariably

chosen for the quality of their characteristics and consistency of performance.

6y DRAYTON oreoefosel
Write for details to Dept. C., DRAYTON REGULATOR & INSTRUMENT CO. LTD., WEST DRAYTON, MIDDX.

West Drayton 4012
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it has EVERYTHING and it's portable

Carried around as your 'pet' instrument
this versatile double -beam 'scope makes

light work of any servicing or development
problems.

The CD 1014.2 locks to video signals with the
built-in TV sync. separators; gives bright, well
defined traces at fast or slow speeds;

has stabilised EHT ensuring accurate
calibration independent of brightness

levels; incorporates high gain pre -amplifier
-in fact it has all the features that

make it ideal for on -the -spot servicing and
general research work anywhere

in the world.

A

SYSTEMincludes two wideband
amplifiers effectively covering DC -Servo -
Audio -Video -and Transient applications.
Y1 & Y2 bandwidths DC -5 Mc/s (-3 dB) in the

100 mV/cm-100 V/cm range.
Rise time 70 mpsecs.
1 mV/cm maximum sensitivity on Y2 a.c. input.
Inputs can be 'floated' with respect to earth.
Input constants Main amplifiers 1 Mo /30 pF;

V2 preamp. 2.2 Mf2/30 pF.
Measuring accuracy to 5%.

Dual displays from a twin -gun c.r.t. 3AZP31
(P7 and P11 phosphors also available)
Calibration squarewave 0.5 V pk-pk ± 1 %, at
mains frequency
Only 2 valve types used, silicon rectifiers, 'C'
cored mains transformer
Mains input 110/220V ± 20V, 45-66 c/s
Consumption: 75VA
Weight 221bs

CD 1014 2 DOUBLE -BEAM

OSCILLOSCOPE

'IC SYSTEM Basic time -base range 1 cm/psec-1 cm/sec, continu-
ously variable; accurate to 5%.
Symmetrical expansion, continuously variable and calibrated at x 1,
2 and 5.
Adequate X shift centres any portion of the trace.
'Level' and 'Stability' controls for triggering and locking the signal at
any selected point on the trigger waveform.
Time -base waveform from cathode follower available at a socket,
15 V pk.
Provision for direct access to X amplifier; bandwidth DC -200 Kc/s

Write now for details to: (-3 dB); sensitivity 0.2 V/cm-2 V/cm, continuously variable.

SOLARTRON LABORATORY INSTRUMENTS LIMITED
COX LANE  CHESSINGTON  SURREY - ENGLAND TELEPHONE: LOWER HOOK 2150

A member of the Firth Cleveland Group
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TRANSFORMERS
5V
4V

12 V
60 V

110 V
18 V
6V

24 V
30 V
30 V
55 V
5V

110 V
40 V
5V

6-12 V
12 V
12 V
50 V

10-15-25 V
10-20-30 V

110 V centre tapped
6-12-18-24-30 V

80 A
100 A
15 A
7A
4A

30 A
100 A
30 A
25 A
4 0 A
15 A

150 A
10 A
25 A

300 A
50 A
60 A

100 A
60 A

100 A
100 A
25 A
12 A

LIO
EIO

E4
E8
E9

. . E9
.. E12

... E12
£12
E21

... E12

... E18

... EIS
.. E17

... £20
£10

... £12
.. E16

... E29

... E28

... E33
E29

... Ell

TRANSDUCTORS
SATURABLE REACTORS

Saturable Reactors for con-
trolling AC loads from .5kVA
to 300I<VA. Available for
all standard AC supply volt-
ages, single-phase and 3 -

phase. Standard DC control
volts: 12, 24, 36, 110 and
240 V.

All for 240 V Input. Other Supply Voltages as Required.
CONTINUOUS RATING. Short Rating Transformers also available.

5 V 5,000 A E110
2.5 V 5,000 A E64

4 V 5,000 A E94
2 V 10,000 A E98

3.5 V 20,000 A E127
2 V 30,000 A E130

10 V 700 A f59
10 V 2,000 A £103
10 V 1,000 A £66
10 V 900 A £62
10 V 500 A E38
10 V 300 A £28
20 V 800 A E80
20 V 3,000 A E150
5 V 1,000 A f39

22 V 1,000 A f75
28 V 1,000 A £90

THREE-PHASE
TRANSFORMERS
Input 400/440 V.

40 V
230 V
110 V

4V

50 A 3 -phase L40

50 A 3 -phase L78

100 A 3 -phase L90

5,000 A 3 -phase EI30

These and other Trans-
formers can be supplied for
3 -phase, 6 -phase and 12- phase

Rectifiers.

VOLTMOBILE VOLTAGE SELECTOR
AUTO -TRANSFORMERS

Range: From 1.6% to 100% of Supply Volts in 64 steps of 1.6%.
ON LOAD SWITCHING.

VOLTMOBILES can be used
by themselves or in the prim-
ary of another transformer to
give very fine changes of
output. Overvoltage avail-
able as extra.

Single Phase Units 240 V 440 V
15 A 428 L37

30 A 439 LSO

60 A 469 £131

100 A £99 4121

D-CMOBILE RECTIFIER SETS
For 240 V. AC. The larger outputs are available for 3 -phase supply.

Full load DC Volts and Amps are stated.
Prices are without Meters and Regulators.

6V
6V
6V
2V
2V
2V
2V
2 V 105 A

15 A £14 36V 10A £26
50A 447 36V 20A E32

100A 466 36V 40A £42
10A LIS 36V 60A f55
20A E22 110 V 5A L32
30A £28 110 V 10A £42
60A £45 110 V 15 A E53

£62 I10 V 20A £67
2 V 210 A E83 110 V
2 V 1,000 A £185 220V

24 V 12 A E23 250 V
24 V 20 A 427 250V
24 V 30 A E33 250V
24 V 60 A £41 250V
24 V 105 A E70 1,200 V
24 V 200 A E86
24 V 750 A 4262

25A E84
130mA LIS

6A 449
10A E70
15 A £89
20A £110

225 mA £30
Built in to order-Ammeters-Voltmeters-Rheostats--
Stabilising Circuits-Smoothing Circuits-Variacs.

CARRIAGE EXTRA on all units.
SPECIFIC ENQUIRIES are invited for
Transformers and Rectifiers. We specialize
in HEAVY CURRENT EQUIPMENT.

HARMSWORTH, TOWNLEY & CO.
2 JORDAN STREET, MANCHESTER 15. CENTRAL 5069
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Where great things are done

with Microwaves

RADAR: Fire Control Navigation of Aircraft and Small Ships Automatic Landing Missile

Guidance Transponders COMMUNICATIONS : Multichannel Radio Links for telemetering

Data and Speech  VALVES : Klystrons and Magnetrons for 35 Gc/s and 75 Gc/s bands Monitor

Diodes for x Gc/s to 35 Gc/s INSTRUMENTS : Comprehensive Waveguide measuring circuits

covering 6 to 75 Gc/s  RESEARCH: Outstanding Research and Development of the latest techniques.

filuorr_
COMMUNICATIONS DIVISION RADAR DIVISION VALVE DIVISION

MICROWAVE & ELECTRONIC INSTRUMENTS DIVISION RADAR RESEARCH LABORATORY

ELLIOTT BROTHERS (LONDON) LTD
Elstree Way, Borehamwood, Hertfordshire  Elstree 2040
Airport Works, Rochester, Kent  Chatham 4/4400

A MEMBER OF THE ELLIOTT-AUTOMATION GROUP
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RADIO TUBES
EXPORT ONLY

From the first it was our desire and aim to give users of Radio Tubes of all
descriptions the finest possible service.

The results have far surpassed our most optimistic expectations, for we go from
strength to strength, and today there is hardly any part of the world in which
HALTRON receiving and transmitting tubes are not doing a first class job.

This success springs from three important facts:-
I. We have the most comprehensive stock in the world of receiving, special

purpose, transmitting tubes and also transistors, totalling over 3,000
types.

2. Most competitive prices, consistent with quality.
3. Prompt shipments, which is the envy of our competitors.

If you are not on our mailing list, please contact us. Your enquiries for special
types to CV, JAN, MIL specifications are invited.

OUR ORGANISATION IS AIR REGISTRATION BOARD APPROVED.

PRICE AND STOCK LISTS ON APPLICATION.

HALL ELECTRIC LTD
HALTRON HOUSE, ANGLERS LANE, LONDON N.W.5.
Tel.: Gulliver 8531 (10 lines) Telex 2-2573 Cables: "Hallectric London"

ALTRO
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new Type R

PANEL MOUNTING INSTRUMENTS

1 2ll_ni,ii
01,11 r_11

Lz2 -072 -i.)

2" TYPE R

A unique feature of this new range is the front plate of anodised
aluminium, supplied in any colour to match surrounding
apparatus. The case, of clean rectangular styling is moulded
in phenolic material, and fixing is easy and adaptable.
Instruments can be supplied for the measurement of all A.C.
and D.C. currents and voltages.
The legibility of the scale is exceptional and all unnecessary
markings have been eliminated. Scales are white enamelled
on metal with black markings.

2+" TYPE R

MOVING COIL TYPE

MOVING COIL WITH

RECTIFIER

MOVING COIL WITH

THERMO COUPLE

MOVING IRON TYPE
Send for leaflets today

SALFORD ELECTRICAL INSTRUMENTS LTD.
PEEL WORKS, SILK STREET, SALFORD 3, LANCASHIRE. Tel: Blackfriars 6688

London Sales Office : Magnet House. Kingsway, W.C.2. Tel : Temple Bar 4668

A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND

-tested to witlistaricl overloads oj 10 times riotiiivial value I
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DOUBLE ENDED STAINLESS
STEEL VACUUM OVENS

Single Vacuum Oven
double -flanged with glove boxes each end

* Made throughout in polished stainless steel.

* Single action door openings.
* Rectangular with shelf spacings to suit.
* Double ended controls.
* Electrical interlocking of air inlet and isolation valves.

* Outer cover hermetically sealed.
* Temperature range 0°-300°C or equivalent F.

* Temperature Control: Normal ±71°C. Special -±1C.

* Internal Spacing Tin. x 8in. x 18in. (can be altered to special
requirements).

* Vacuum Range: To 10-4.

* Respective Vacuum Gauges incorporated.
* Automatic air inlet valve on Backing Pump.
* Visual indicators and fuses on all switches.

* Flanged for fitting into Dry Box.

Vacuum Oven with
glove box.

View showing automatic interlocking of
unloading compartment on glove box.

We design and manufacture Ovens to
Customers' special requirements. Should
you have any problems in this field our
Technical Department is always willing
to help you solve them.

Vacuum Ovens with temperatures of up
to 600°C are also manufactured by us on
similar lines but with Sectional Heating
and Water -Cooled Ends.

VACWELL ENGINEERING CO. LTD.
WILLOW LANE, MITCHAM, SURREY

Phone : MITcham 8211 (3 lines)
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THESE GO

 GOOD STRONG SIGNALS
 CLEAN PICTURES
 ELIMINATION OF AERIALS
An occasional intermediate amplifier and neat house -to -
house wiring are the only visible evidence that, in this area,
for the first time T.V. is being enjoyed at its best, with clean
pictures, no interference and no aerial replacement and
repair costs.

Built with the future in mind, the installations of to -day are
capable of handling a third or fourth channel-or more,
colour, "coin -in -the -slot" T.V. or any foreseeable develop-
ment in television and sound techniques.

EMI COMMUNITY TELEVISION SYSTEM
Full technical particulars together with

any planning assistance that
may be required can be obtained from

THE GRAMOPHONE COMPANY LIMITED.
Recording and Relay Equipment Division,
HAVES, MIDDLESEX, ENGLAND. - Telephone: Southall 2468
(One of the E.M.I. Group of Companies)

GC/CTVIS
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" STETTNER "
CERAMIC DISC & TUBULAR TRIMMERS

miniature and standard.
Sizes 7.5, 10, 12, 16 and 25 mm. dia.
Eminently suitable for Transistor
Radios and Printed Circuit applica-
tion. High quality and reliability-
low prices.

" STETTNER "
CERAMIC CAPACITORS
A very wide and comprehensive selec-
tion of CERAMIC CAPACITORS,
tubular and disc. LOW VOLTAGE
ceramic Capacitors for transistorired
circuits.

GANG

CONDENSERS
Available patterns: AM, AM/FM,
FM 2- and 3 -gang. Miniature Con-
densers for Transistor Radios. Strong
and reliable construction 01 best
materials.

SPECIAL TRIMMERS
Tubular -screw adjustment, mica di-
electric. Wide capacitance sweep,
e.g. 2/20 pF, 3/30 pF, 3/40 pF, 3/50
pF. AIR TRIMMER 2/20 pF mounted
on ceramic base.

" NEUBERGER "
SUB -MINIATURE

LOW VOLTAGE
ELECTROLYTIC CAPACITORS

for D.C. applications, transistor circuitry
and printed circuit applications. 4.5 mm. dia.
MINIATURE ELECTROLYTIC CAP-
ACITORS for all the above applications
plus photo -flash equipment. D.C. range
from 3 v to 385 v. Etched foil construction,
hermetically sealed in aluminium tubes,
fully tropical and compact. Temperature

range: standard -20° to +70°C, for more
stringent requirements, special
models for -40° to +85°C.
P.V.C. insulated or non -insulated.

PAPER

CAPACITORS
hermetically sealed in aluminium
tubes. CAPACITORS for discharge
lighting applications.
CAPACITORS for Motor Starting.
BOTH TYPES ARE SUITABLE FOR
OPERATING IN TEMPERATURES
OF UP TO +90°C WITH PEAK OF
+ I00°C.

STEATITE INSULATIONS LTD
31, GEORGE STREET, LOZELLS, BIRMINGHAM, 19
Telephone: NORthern 8357/8 Telegraphic Address: "Steatite -Birmingham, 19"
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MARCONI
INSTRUMENTS

for Impedance Measurement
Among the most sought-after Marconi instruments, the Q -Meters
and Bridges are proof of the Company's mastery of instrumenta-

tion. They permit the determination of the properties of
resistors, capacitors, and inductors, transmission line compo-

nents, cables and dielectrics, over a wide frequency range.
1. DIELECTRIC TEST SET Type TF 704B. For precise measurement of the
permittivity and power factor of solid and liquid dielectrics. Oscillator
frequency range : 50 kc/s to 100 Mc/s.
2. CIRCUIT MAGNIFICATION METER Type TF 1245. Direct measurement of Q
factors from 5 to 1,000 over the frequency range I kc/s to 300 Mc/s.
Indirect measurements: inductance, capacitance, dielectric loss, phase
angle, power factor, etc.
3. V.H.F. ADMITTANCE BRIDGE Type TF 978 Measures conductance and
capacitance, particularly of aerials and transmission lines, in the
range 30 to 300 Mc/s. Conductance range: 0 to 50 millimhos. Cap-
acitance range : -40 to +40µµF, inductance being measured as
negative capacitance. Accuracy : 2%.
4. I% UNIVERSAL BRIDGE Type TF 1313. Gives I% accuracy in
measurement of inductance, capacitance, and resistance. Direct
reading: 0.1!ill to 110 henrys at 1 and 10 kc/s; 0.l µµF to 110(.1.F
at 1 and 10 kc/s; 0.01 ohm to 110 M CI at d.c.
5. UNIVERSAL BRIDGE Type TF 868B. Measures inductance and cap-
acitance at 1 or 10 kc/s, resistance at d.c. Direct reading :
1 I.LH to 100 henrys; 141.LF to 10131/F: 0.1 ohm to 100 M
6. LOW -CAPACITANCE BRIDGE Type TF 1342. A 3 -terminal trans-
former ratio -arm bridge for high -discrimination measure-
ment of capacitance from 1,111 µµF down to 0.002µµF,
with 0.2% accuracy. Shunt resistance range:1 to 1,000M D.
Built-in oscillator and detector operate at 1,000 c/s.
7. R.F. IMPEDANCE BRIDGE Type OA 199A/2. Precision -built unity -
ratio bridge for the measurement of balanced or unbal-
anced impedances at frequencies between 100 kc/s and
20 Mc/s. Bridge and oscillator -detector separately
available.
Marconi Instruments can also offer Slotted Line,
Type TF 1264, specially designed for use in the
1,700- to 2,300-Mc/s multi -channel link band,
plus V.S. W.R. Indicators.

MARCONI INSTRUMENTS
THE INTERNATIONAL CHOICE FOR ELECTRONIC MEASUREMENT
AM & FM SIGNAL GENERATORS  AUDIO & VIDEO OSCILLATORS  FREQUENCY METERS  VOLTMETERS  POWER METERS  DISTORTION METERS

TRANSMISSION MONITORS' DEVIATION METERS' OSCILLOSCOPES, SPECTRUM & RESPONSE ANALYSERS  Q METERS & BRIDGES

Please address enquiries to MARCONI INSTRUMENTS LTD., at your nearest office

London and the South: English Electric House, Strand, London, W.C.2. Tel : COVent Garden 1234. Midlands: Marconi House, 24 The Parade, LeamingtonSpa.
Tel: 1408. North: 23/2.5 Station Square, Harrogate. Tel: 67455. Export Department: St. Albans, Herts. Tel; St. Albans 59292.

REPRESENTATION IN 68 COUNTRIES
TCI90
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the 1,Efkfil

C.502 is the
perfect

lightweight

RADIO

TELEPHONE
Ideal as primary equipment for small ships and secondary
equipment for larger vessels. Over water range 250 - 300
miles. Self-contained in one small cabinet measuring 12" x
12" x 7" and because of its use of transistors battery drain
is negligible.

Full particulars and specification gladly sent on request to:-

BEME TELECOMMUNICATIONS LTD

for the highest quality performance

DYNAMIC & RIBBON
MICROPHONES

CDL

CDM

MPEDANCES
30/50 ohms CRL

250 and CRM
600 ohms

30/50 ohms

250 and
600 ohms

CDH 30/50 ohms CRH 30/50 ohms
and high impedance and high impedance

each complete with I8ft screened cable

RIBBON

TYPE CR
I5dB average Iront-
to-back discrimination

II

Suppliers to BBC and many sound equipment manufacturers

10;

DYNAMIC

TYPE CD
Baffle -fitted to
increase sensitivity
by 3dB over the
whole speech
frequency range.

RESLOSOUND LIMITED

DERRITROV4fP=r5-=1-7GROUP

Sales enquiries for

BEME TELECOMMUNICATIONS LTD. BEULAH ELECTRONICS LTD

CHAPMAN ULTRASONICS LTD DORAN INSTRUMENT CO LTD

ELECTRONIC VIBRATORS LTD ' LSB COMPONENTS LTD RESLOSOUND LTD

all companies: 24 Upper Brook Street, London, W.1 Telephone Hyde Park 2291
Da261\NW
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a complete range of
electrolytic capacitors ....

e needs
of the electronics industry

A range of capacitors, sufficient to meet practically every

general need, plus an extensive research and develop-

ment programme that keeps us abreast of a rapidly

expanding industry. A programme that enables

the Swindon Condenser Company to offer

constantly up-to-date information and

undertake the design of special capacitors

to meet individual requirements.

SWINDON
CONDENSER COMPANY
LIMITED
Industrial Estate, Swindon, Wiltshire
Telephone: Swindon 6751-2-3
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Hewlett-Packard
Oscilloscopes DC -1000 MC
Model 185 A/187 B - DC to 1000 MC
Completely new circuit approach per-
mits viewing - on a bright 5" -cathode-
ray tube - of repetitive short pulses
requiring a bandwidth up to 1000 MC.
Rise time of less than 0.45 millimicro-
seconds permits direct measurement
and observation.
Sensitivity is 10 mV/cm to 200 mV/cm,
horizontal sweep times 0.1 to 100 milli-
microseconds/cm.
Price 185 A £ 820

187 B 410

Model 150 A - DC to 10 MC
Broadly useful, high quality; has many
plug-in amplifiers providing dual trace
or differential input, voltage/current
dual channel comparison, or high am-
plification eliminating preamplifiers
between the oscilloscope and most
transducers.
Sensitivity 200 mV/cm to 15 V/cm,
horizontal sweep times 0.1 psec/cm to
5 sec/cm.
Price 150 A £ 451
(Plus Plug-in Amplifiers)

Model 130 B / BR* - DC to 300 KC
Highest quality, low -frequency oscillo-
scope. includes universal automatic
trigger.
Similar horizontal and vertical amplifiers
with sensitivity 1 mV/cm to 125 V/cm.
Horizontal sweep times 1 psec/cm to
12.5 sec/cm.
Includes times -5 magnifier.
Price £ 267
 Letter "R" indicates rack -mount instrument available.

Many world-famous Hewlett-Packard laboratory instruments
are now made in the new Hewlett-Packard GmbH plant at
Boblingen, near Stuttgart. Here quality engineering and
latest manufacturing techniques bring you instruments of
exceptional performance at moderate price.

Photo 185 A

Photo 150 A

Photo 120 A

Model 160 B / BR* - DC to 15 MC
Militarized instrument meeting U.S.A.
military standards for shock, vibration,
humidity, temperature.
Maximum vertical sensitivity 20 mV/cm,
horizontal sensitivity 0.1 V/cm to 10

V/cm.
Horizontal sweep times 0.1 psec/cm
to 5 sec/cm in 24 ranges. Times 100
magnifier increases fastest sweep to
5 sec/cm.
Dual trace operation.
Price £ 759
(Plus Plug-in Amplifiers)

Model 122 A / AR* - DC to 200 KC
Dual trace, moderately priced instru-
ment presents two separate traces
simultaneously, or single trace when
desired. Twin vertical amplifiers.
Sensitivity 10 mV/cm to 100 V/cm,
sweeps 5 psec/cm to 200 psec/cm;
expander extends range to 1 ysec/cm.
Universal automatic trigger.
Price £ 257

Model 120 A / AR* - DC to 200 KC
Industrial and production as well as
laboratory instrument. Has universal
automatic trigger, automatic synchro-
nization on any internal or external
voltage.
Sweep speeds 5 psec/cm to 0.5 sec/cm,
times -5 sweep expander,
high sensitivity calibrated vertical am-
plifiers.
Regulated power supplies; steady,
drift -free traces, ideal for photography.
Price £ 179

Prices delivered U. K. exclusive of duty where payable.
Continuous progress in design may affect the above
specifications w`lich are therefore subject to change
without not:ce. For information, technical sales and engi-
neering hel,D, or a demonstration please write or call

Hewlett-Packard S.A.
Geneva (Switzerland) Rue du Vieux-Billard 1, Tel. (022) 26 43 36
Exclusive Distributor for United Kingdom:

LIVINGSTON LABORATORIES LTD.
RETCAR STREET, LONDON, N. 19
Telephone: ARChway 6251 HPSA  9  412

leads the way
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'ENGLISH ELECTRICrannounce the first

HIGH VACUUM

VARIABLE
CAPACITORS

developed and
manufactured in Britain
The range comprises five types for operation in high voltage r.f.

circuits which are all tunable over an approximately linear

capacitance range. High vacuum variable capacitors offer outstand-

ing advantages over conventional air dielectric counterparts:-

* Compactness relative to high
capacitance and operating
voltage.

* Low self inductance and stray
capacitance.

* No electrostatic dust precipi-
tation on plates.

* Easily demountable.

Full information on the present
range is available from the
address below:

Further types will be added to
meet future requirements.

ELECTRIC'
E.E.V.
type

Approx linear
capacitancerange (pF)(A)

Shaft turns
in linear

capacitance
range

Max peak
r.f. voltage

(kV)

Max 1.1'
, .kr.m.s.)

Maxcurrent

length
(in)

Maxdia.
(in)

U30/15
U50/15
U80/15
U200/8
U200/10

5-30
8-50

16-80
5.5-206
5.5-206

10.4
10.4
10.4
17
17

15
15
15
8

10

10*
15*
20*
20t
20t

6.5
6.5
6.5
9.5
9.5

2.13
2.75
3.30
2.49
3.50

* Up to 30 Mc/s t Up to 20 Mc/s

ENGLISH ELECTRIC VALVE CO. LTD
Chelmsford, England Telephone: Chelmsford 3491 I AGENTS THROUGHOUT THE WORLD
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MAXI -0
POWER REQUIRED

H.T. 250V. 60mA.
HTRS 6.3V. 1.5A.

Zt,44,111fiti
ro,

6A L5

/10-7

111111111111111161111111i[7°11111

10.765/8"X 51/8"X 51/4"CASE DIMENSIONS ill

6AM6

12AH8

1FT.11/10.7

A T2

STATION
TRIMMERS

6BA6
"ks.

STATION
SWITCH

PRE-SET
F.M. TUNER

STOP PRESS : TDO.3 Tape Oscillator Coil
PLEASE SEND S.A.E.

V.H.F./F.M. HOME, LIGHT AND
THIRD PROGRAMMES IN-
STANTLY SELECTED AT THE

TURN OF A SWITCH
Full constructional details, point-to-point wiring diagrams and
alignment instructions for building the " MAXI -Q " PRE-SET
FM TUNER and also the VARIABLE TUNED version are
given in Technical Bulletin DTB.8, 1/6.
Completely punched Chassis, Screens and Bronze finished Cover,
19/-. Station Indicator Plate, 1/1. 3 -position Switch, 4/3.
Station Condenser Trimmers, 3-9pF, 2/- each. Complete set
of RESISTORS and CONDENSERS for either version,48/-.
RATIO DISCRIMINATOR TRANSFORMER,. RDT/10.7
Me/s. Secondary winding of bifilar construction, iron dust core
tuning, polystyrene former, silver mica condensers. Can size:
lin. square x 21in. high. 12/6.
I.F. TRANSFORMER, IFT.11/10.7 Mc/s. Miniature I.F.
Transformer of nominal frequency 10.7 Mc/s. The " Q " of
each winding is 90 and the coupling critical. Can size 13/16in.
square x liin. high. 6/6.
COILS TYPE LI, T1 and T2. Specially designed for use in
this unit, are wound on polystyrene formers complete with iron
dust core tuning, 3/11 each.
THE "MAXI -Q ' PRE-SET F.M. TUNER is available
completely wired, assembled, valved and housed in a sturdily
made hammered gold finished cover at £8/11/5, plus £2/17/2
P.T. £11/8/7.
VARIABLE F.M. TUNER completely assembled. £10/9/6.
including P.T. (carriage 3/- terms C.W.O.).
GENERAL CATALOGUE covering technical information on

full range of components. Send 1/4 in stamps or P.O.

DENCO (CLACTON) LTD.
(DEPT. W.W.) 357/9 OLD ROAD
CLACTON - ON -SEA, ESSEX

for Mullard 3 Watt Tape Amplifier, 7/6d each.
WITH ALL ENQUIRIES.

FOR STEREO OR MONAURAL

Stereo Pick-
up Mark III

2 -speed transcription Designed to
motor 33i r.p.m. accept both

and 45 r.p.m. Full 12 in. turntable is lathe turned. monaural
and stereo

New nylon graphite bearings. Synchronous motor heads. Ad -
dynamically balanced. Neon indicator on/off justable for

warning light. £12-10-0 plus £4-3-1 P.T. heights of various
turntables. Pick-

up head specification identical with the Type CSI.
Arm only £3-0-0 plus 19/11 P.T. Stereo Head
£6-0-0 plus £1-19-11 P.T. Mark II Diamond Head
£6-10-0 plus £2-3-3 P.T. Mark II Sapphire Head
£3-10-0 plus £1-3-3 P.T.

A R SUGDEN &,C0(ENGINEERS) LTD.
MARKET STREET, BRIGHOUSE
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international
plastics

engineering
PUBLISHED MONTHLY- NOW AVAILABLE

International Plastics Engineering meets an urgent and
growing need of the plastics engineer, works manager and
process technologist. It provides a full, technically detailed

service on machinery for manufacturing,
fabricating and processing plastics, dealing with
specialised subjects with a new depth and scope.
increasingly rapid world
machinery have made

essential.

information

development

these
The

of plastics
a separate specialised journal

International Plastics Engineering complements the
services of British Plastics, which maintains its broad
coverage of all plastics developments. The new journal is
similar in format, provides the same high quality and
number of illustrations, and is available under an advan-
tageous combined subscription rate with British Plastics.

An associate journal of British Plastics
SECURE THIS NEW SERVICE FROM THE BEGINNING

To Iliffe Industrial Publications Ltd
Dorset House, Stamford Street, London, SEI

Please enter my subscription as indicated (tick appro-
priate box on right). I enclose remittance for

(PLEASE PRINT)

NAME

COMPANY

ADDRESS

DAT:

A NEW SPECIALISED

SERVICE ON

MACHINERY FOR

MANUFACTURING

FABRICATING AND

PROCESSING PLASTICS

Interna
plastic n n

an ILIFFE journal
from the world's largest
technical and trade group

SPECIAL SUBSCRIPTION RATES I

International Plastics Engineering
I year (12 issues) L2 10 0

U.S. $7.00

Combined subscription rate to
British Plastics (normally £2.12.0d) and
International Plastics Engineering
I year (12 issues each Journal) f4 0 0

U.S. $11.50

To current subscribers to British Plastics,
International Plastics Engineering
will cost only
I year (12 issues) LI 8 0

U.S. $4.00
WW.2
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LEVELL R.C. OSCILLATORS (with
Type TG150

out meter)

Generate stable sine waves from I.5c/s to 150kcis in 5 ranges,
Accuracy ±3%+0.15c/s. Distortion <0.1% at I kcis, <0.3%
from 500 to I 5kcis and <1.5% at 1.50 and I 50kc,s. Output
variable up to 2.5V into 600 ohms. Attenuator steps-20dB,
-40dB and-60dB. Output level within 1% over whole range.

LEVELL

£27

Type TG 150M
(illustrated)

£36

A.C. MILLIVOLTMETER
Measures 50tiV to 500V on 12 ranges from 1.5mV f.s.d. Response
±3dB from 6c,s to 250kc/s, ±0.1dB from 30c;s to 30kcis.
Input impedance I.8M 1.2 and 20pF on I.5V to 500V and 0.511S-2
min. and 65pF max. on I.5mV. Output for C.R.O. Gain up
to 80dB available as amplifier with 2V output. Low noise level.

Type TM2A
(below)

£36

TRO.M.TOft RC. CACALATCA TYPE TC:4Wm
14xCA

'4S ,s

04,\

ril

*
Leaflets available on these instruments and

TRANSISTOR TESTERS

We export to all parts of the world.
*

LEVELL ELECTRONICS LTD.
10-12 ST. ALBANS ROAD, BARNET, HERTS.

BARnet 5028

WEYRAD P.50 TRANSISTOR COILS -1
AND I.F. TRANSFORMERS

FOR 2 -WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL
P50/IAC M.W. OSCILLATOR COILS. For
I76pF TUNING CONDENSER PRICE 5'4d.
P50/2CC 1st and 2nd I.F. TRANSFORMER
470 Kc/s. OPERATON. " Q " = I50 PRICE 5,7d.

(2 REQUIRED)
P50/3CC 3rd I.F. TRANSFORMER. 470 Kc/s
OPERATION. " Q " = 170 PRICE 6f0d.
RA2W L.W. and M.W. ROD AERIAL 6in. long,
flying -lead connections. For 208pF TUNING
CONDENSER PRICE 12.f 6d.
LFTD2 DRIVER TRANSFORMER. Split Sec-
ondary Type, semi -shrouded. With 6 con-
necting tags PRICE 9f6d.

PCAI PRINTED CIRCUIT PANEL, 2i x 8kin. ready drilled with component positions and references printed
on rear PRICE 9'6d.

BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6 -TRANSISTOR
LONG AND MED.UM WAVE SUPERHET PRICE 2'Od.

ALL IN BULK PRODUCTION-TRADE ENQUIRIES INVITED

WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET
WEYMOUTH, DORSET
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opera

singers

and
highland

flingers

INSIST ON Mastertape
MASTERTAPE IS PRECISION TESTED FOR PERFECTION

mss Mastertape
IS NOW AVAILABLE IN

4 GRADES &
7 SPOOL SIZES

SIZES
STANDARD LONG PLAY

SIZES
DOUBLE PLAY

FEET
TOTAamio4

TIME
6i T. o s I

PRICE
e s o

FEET
Mi, RUMnilft

I, role
tei 1 o s )

PRICE
e s es

FEET
TETA ELMMItOf

TIME
Of . le s I

PRICE
. s o

3" 150 16.., 5 6 225 24..., 8 6 3 300 32.x.. 10 6

31 250 26 .. 9 0 350 37 11 0 5' 1200 2.. 8 ., 2 5 0

4' 300 32 .. 10 0 450 48 .. 14 6 51" 1700 3,. 0 2 17 6

5" 600 1.. 4.., 1 0 0 850 1..30.x, 1 8 0 7' 2400 4., 16 4 0 0

51" 850 1..30 1 7 6 1200 2.. 8 ., 1 15 0
SUPERGRADE

7" 1200 2.. 8 .. 1 15 0 1800 3..12 2 10 0

81" 1750 3 6 ., 2 10 0 2400 4,.16 ,. 3 10 0 7' 1200 12.. 8.. 12 18 6

A MEMBER OF THEMssMastertape GROUP'CCFCOMPANIES

MSS RECORDING COMPANY LIMITED, COLNBROOK, BUCKS. Tel. COLNBROOK 2431
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163 Mains transformers for valve
and contact -cooled rectifiers, audio
output transformers and chokes and
fully described in Gardner's new
" S/M " Catalogue available on re-
quest.

Electrical characteristics, dimen-
sions, weights, fixing centres and
prices are fully described in this new
publication which includes the latest
additions to the Solent range (to
BSS 2214 group 10/55) and the high
performance but inexpensive "Mini -
ford " range. Typical frequency res-
ponse characteristics are also given.

Your copy of Gardners " SIM"

Catalogue can be obtained now by writing to

GARDNERS RADIO LTD., SOMERFORD, CHRISTCHURCH, Hants.

telephone Christchurch 1734

°:Phoenix°:
O 0
0 0 0 0 0 0 0 0 0 0 0 0

EYELETTING and light
PUNCHING MACHINES

AUTOPHOENIX No. 6A. A new and im-
proved air -operated machine for the auto-
matic insertion and closing of eyelets. The
deep throat, high vertical gap and projecting
base make this an ideal machine for the eye -
letting of components in radio chassis even
in the closest corners and, of course, for
spinnings, cylinders and plastic mouldings.
It can besupplied with built-in air compressor.

We manufacture a large range of hand and automatic
Eyeletting and Piercing Machines and also stock eyelets
which we can supply in small or large quantities.
Full illustrated brochure of the " Phoenix " machines,
write for leaflet W.W.2.

HU NTON LTD.
PHOENIX WORKS, 114-116 EUSTON ROAD,
LONDON, N.W.1

Tel.: EUSton 1477 (3 lines). Grams.: Untonexh, London
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meters made to measure

seven -range
meter, including
V, mV, pA, made
for Elliott's at
short notice

This seven -range meter, using
Ernest Turner Model 605 was
calibrated with special ranges by
Anders at short notice for Elliott
Brothers Ltd for the special-
purpose test gear shown above. All
the meters in this complex
installation were supplied by
Anders, who have the pleasure of
carrying out similar work for a
number of famous manufacturers.
Anders are indebted to Elliott
Brothers for kind permission to
illustrate this equipment.

The Anders Instrument Centre commands the largest stocks of meters in the country, unique calibrating

facilities, and detailed knowledge of metering problems. Most standard meters are supplied immediately.

Non-standard meters of all kinds, shapes and sizes, for special voltage and current ranges, are accurately

calibrated, tested and normally ready within 10-14 days. Makes include Avo, Crompton Parkinson,

EAC, Elliott, Pullin, Taylor, Turner, Weir, Weston. Types include moving coil, moving iron, thermo-

couples, electrostatic, dynamometers,. from 11-," to large switchboard instruments, and complete range

of accessories. Please write or 'phone for details of the Anders meter service.

ELECTRONICS LIMITED
103 Hampstead Road, London NWE Tel: EUSton 1639
Contractors to GPO and Government Departments.
Ministry of Aviation approved.

METERS, ELECTRONIC AND TEST EQUIPMENT TO INDIVIDUAL SPECIFICATIONS
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so you thilik
COSSOR

specialise only in.
THEN TAKE A LOOK AT THESE OSCILLOSCOPES

Single -beam Model 1065
Response DC to 11Mc/s (30% down). For
fast pulse phenomena examination in TV,
radar computers, and pulse circuitry.
Sensitivity: 250mV/cm. Sweep delays
0.1m sec and 1.0m sec.

Single -beam Portable Model 1039
Response 25c/s to 1.5Mc/s (30% down).
For industrial and service engineering in
field and workshop-for alignment of TV
and FM receivers.
Sensitivity: 150mV/cm. Weight 101lb.

Split -beam Portable Model 1091
Response DC to 3Mc/s (30% down). For
Production line testing and laboratory
work.
Sensitivity: 50V-0.5V/cm (identical
amplifiers).

Cossor Make the most extensive and advanced range of oscilloscopes in Europe. The very extent of the Cossor range ensures
that there's a Cossor model to cater most efficiently and economically for your particular needs without undue and wasteful
overlap. And the range is continually growing and advancing-new concepts-new models-new facilities, many of them
unique, as for instance, a range of plug-in units for a multiplicity of purposes on the Cossor model 1076 for DC to 60/100Mc/s.
But for ordinary everyday use of oscilloscopes, the extraordinary Cossor reliability is your investment and safeguard. The
logical positioning of the controls for simplicity and ease of use will rapidly familiarise you with any Cossor model, making
it your most hard-working and versatile investigating and measuring instrument.
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Signal Generators

Amplifiers

Power Supplies

Transistor Testers

LCR Bridges

Valve Analysers

Hydraudynes

Transducers

Signal Delay Units

Signal Delay Cables

Niittimy
Viz rat sr4 y"It t .!;

ArIA4rxiViZirAki*V;Mi.A tlAr:):''v.24-'14i tVtik.ke,

Square Wave Generator Model General Purpose Signal Genera- Laboratory Power Supply Model
1090. Rise Time: 3 to 4 milli micro- tor Mode11450, Frequency:150kc/s 1328, Transistorised, for Iran -
seconds, gives 0.5V into 755 at to 390Mc/s, Accuracy± 1% upto 33 sistorised equipment. Output 1

frequencies 0.30-1.25 Mc/s. Mcis,±2% over. Doubly Screened, continuously variable 0-30V at
internal and external modulation. 1A. Ripple < 1mV.

Wide -band Amplifier Model Transistor Test Model 1325.
t. to

1439. For simultaneous distri- LCR Bridge Model 1446. With For quick and accurate meas-
bution from common aerial of all miniature CRT Indicator. 10UH to urement of the parameters of all

bands I, II and III to number 10H, 10pF to 100uF,1 a to 100MR, transistors including high gain
of TV and VHF receivers. Quick and accurate. and power transistors.

1. VAIYkO,V4

-JUST SOME OF THE COSSOR RANGE

g,1-21.N1WitiPPII'sWea ez.

ys

Split -beam Model 1035 Split -beam Model 1049

Response (30% down): Al 5c/s to 5Mc/s, Response (30% down): Al DC to 200kc/s, Response (30% down): Ic/s to 10Mc/s. For

A2 5c/sto250kc/s. For Research and Indus- A2 DC to 400kc/s. For servo control, elec- precision measurements over a wide band

trial applications requiring high sensitivity trical engineering, vibration analysis, elec- of frequencies. Sensitivities calibrated 100

and wide band width. tromedical instrumentation. mV/cm to 10V/cm (identical amplifiers).

NORWAY I,

1,\MIRITMKNON4i

YR,

a

73

The Cossor

range is growing

all the time-

change up to

Cossor...

.41111111111111111...
.dM1111111111111111111111L

I 1311 II 1 I" INSTRUMENTSk111/11111

'41111111111MIIMINIMIII
`4111111111111111.1111111

Split -beam Model 1059

Cossor Instruments Ltd.
Cossor House, Highbury Grove, London, N.5

Telephone CANonbury 1234
a member of the Cossor Group of Companies
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utters CERAMICS

FOR INDUSTRY

We specialise in the manufacture of-PORCELAIN
for general insulation

REFRACTORIES
for high -temperature insulation

Speed production with

High quality material and dimen-
sional precision are attributes of
Bullers die -pressed products.
Prompt delivery at competitive
prices.

FREQUELEX
for high -frequency insulation

PERMALEX & TEMPLEX
for capacitors

BULLERS LIMITED
MILTON  STOKE-ON-TRENT  STAFFS

Phone: Stoke-on-Trent 54321 (5 lines)  Telegrams & Cables: Bullers, Stoke-on-Trent
Ironworks: TIPTON, STAFFS London Office: 6 LAURENCE POUNTNEY HILL, E.C.4

Phone: Tipton 1691 Phone: MANsion House 9971

PNEUMATIC TOOLS
 Light  Powerful
 Reliable  Low cost

Vi RI cOR PULL ETAILS

BillkOOSEVTumatic Tools
AIDS

Air Compressors
Pne

YOUR sEsi INVESTMENT

Broom & Wade Ltd.,
P.O. Box No.7, High Wycombe,

England

Telephone:
High Wycombe

1630 (10 lines)

Telegrams:
"Broom " High Wycombe.

(Telex)

ARO-BROOMWADE drill with lever -type con-trol. Weighs less than 111b. Capacity 3/16 -kin.

ARO-BROOMWADE
drill with pistol grip.
Weighs less than 111b.
Capacity 3/16 -kin.

ARO-BROOMWADE
spring balancers save wear
on air hose or cable . . .

hold tools at just the right
height . . . reduce waste
motion and operator fati-
gue to a minimum. 51b.
and 10Ib. capacity.

ARO-BROOMWADE screwdriver/nutrunner is
quickly converted to either role. Adjustable clutch.
Reversible. Silent in operation. Weighs only 1-)1b.

627SAS
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FOR THE FULL

APPRECIATION AND

ENJOYMENT OF

YOUR KIND OF MUSIC...

The complete Quad range of
matched units comprises:

QUAD 22 Control Unit
QUAD II Amplifier
QUAD Electrostatic Loudspeaker
QUAD F.M. Tuner

Send a postcard to Dept. W.W.
for illustrated leaflet.

QUan-for the closest approach to the original sound

ACOUSTICAL MANUFACTURING COMPANY LIMITED  HUNTINGDON  HUNTS Telephone: 361
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L,..eurte/IIICA .41t. ..uSat,vaAlis.04,46V10k.A.2

MODEL LI0 HIGH FIDELITY 10 WATT
AMPLIFIER

WITH SEPARATE PRE -AMPLIFIER
Supplied complete Retail

only (i.e. Main Price
Amplifier and Pre -amp) 15 GNS.
Size of main amplifier 9in. x lin. x Sin.,
Pre -amp. I lin. x 4iin. x 21in. Front
Plate I2in. x 31in. Stoned Gold ham-
mered finished chassis. Front Plate
Polychromatic Gold. Weight of main
amplifier 10Ib. Pre -amp. 31b. For 50/60
c.p.s. A.C. mains 200-230-250 v. or to
order for export.
The Following Outstanding Test Figures
include Pm -amplifier.
Sensitivity (for 10 watts)
L.P. 25 m.v.
78 r.p.m. 20 m.v.
Radio, 35 m.v.
Microphone, 2.5 m.v.
Input Impedance
All inputs 500k. Plus l0pfd.
Frequency Response

2 d.b. 30-25,003 c.p.s.
Power Consumption
90 watts.
Maximum Power Output
In excess of 12 watts.
Negative Feedback
Total 32 d.b.

For H'GH SENSITIVITY!
HIGHEST FIDELITY!
MAXIMUM RELIABILITY!
REASONABLE COST! Also Available

HARMONIC
DISTORTION
(Inc. Pre -amplifier)
0.09", measured at 10 watts.
Damping Factor 35
Bass Control
+9 d.b. to -9 d.b.
at 50 c.p.s.

Treble Control
+9 d.b. to -9 d.b.
at 12,000 c.p.s.
Hum Level
- 70 d.b.
Filter
-7 d.b. at 9 Kc/s.
-10 d.b. a - 5 Kc/s.

TRADE AND EXPORT ENQUIRES TO:

MULLARD VALVES:
EF86 (I), ECC83(2); EL84(2);
EZ81(I)

OUTPUT MATCH INGS
For 3 ohm and 15 ohm L/Speak-
ers from high grade sectionally
wound output transformer.

RESERVE POWER SUP-
PLY (for Radio Tuner) 300 v.
30 m.a. smoothed and' 6.3 v.
1.5 a. at 4 -pin socket.

The L45. Compact High
Quality 4-5 watt amplifier
Size approx. 7-5-51in. high. Sensitivity
is 28 millivolts so that the input socket
can be used for either microphone or
gram., cape, radio tuner, etc. B.V.A.
valves used are: ECC83, EL84, EZ80.
Controls are: Vol., Treble and Bass with
mains switch. The Tone controls
provide full compensation for long
playing records. Output matching for 3
ohm loudspeaker. Retail price i5/19/6.
THE LT45 TAPE DECK AMPLI-
FIER. A complete unit (power pack
and oscillator incorporated) ready for
connection to A.C. mains. 3 ohm loud-
speaker and practically any make of
deck. Negative feedback equalization
adjustment by multi -position switch
nor 11, 31 and 71 per sec. Retail price
12 gns.
DIATONIC 10-14 WATT. High
Fidelity amplifier with integral pre-
amplifier. Retail 12 gns.
CONCORD 30 WATT. Hi-Fi
amplifier with two separately con-
trolled inputs. Retail 16 gns.
L50 50 WATT AMPLIFIER. Size
approx. 14 x 10 x 8in. Sensitivity 25 m.v.
Outputs for 3 and IS ohm speakers.
Retail price 22 gns.
L5/5 STEREOPHONIC AMPLI-
FIER. Sensitivity 10 m.v. Output 5
watts on each channel. Retail 12 gns.

LINEAR PRODUCTS LTD. WORKS
ARMLEELECTRONY, LEEDS.,

Tel: Leeds 63-0126
(3 lines)

Arcolectric
SWITCHES & SIGNAL LAMPS

T.225: Miniature Slide Switch
D.P. change -over switch

S.L.166: Very small low cost
mains neon indicator

T.280: Sensitive Snap Action Switch
Popular switch for tape recorders

T.626: Double pole 3 -AMP switch
with tags to fit printed circuit boards

Write for Catalogue No. 132

1.280

T.225

T.626

ARCOLECTRICSWITCHES LTC)
CENTRAL AVENUE, WEST MOLESEY, SURREY. TEL MOLESEY 3232`
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LATEST IN A FAMOUS LINE

THREE YEARS AGO we offered the first SERVISCOPE* to Industry with notable
success. Last year we Introduced a double beam version and again acceptance was Immediate.
Now we extend the range still further with the new S.42, a high performance version of the original
Serviscope with many outstanding features.

 4" spiral P.D.A. C.R. tube operating at 3.7 Kv.
 Increase gain-maximum sensitivity 10 mV.
 Unique extendible light hood.
 Pulse bright -up for single stroke working.
 H.F. synchronisation compatible with Y ampli-

fier performance.

Accurate calibrated input attenuator. Wide range calibrated
time base (down to 5 sec/cm. if necessary). X expansion control
to 10 dia. D.C. coupled flyback banking. Versatile triggering
circuit unique to 'Serviscopes'. Illuminated graticule. Weight:
18 lbs. Price: £92.

Basically the same rugged, lightweight, versatile instru-
ment as its well -tried predecessors, the S.42 has the
ability to meet more exacting demands with its high
writing speed and additional high gain facility. Evolved
originally for computer development and servicing, the
S.42 has special applications wherever pulses have to
be measured at low repetition rates, for example, a
single shot 1µ sec. pulse can be seen and photographed.
In addition, it has general applications throughout the
electronics industry.

TELEQUIPMENT
*'Serviscope' is the registered trade mark of

TELEQUIPMENT LIMITED 313 chase Road, Southgate, London, N.14. Telephone: Fox Lane 1166
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TELEVISION AERIAL
COMPONENTS

DESIGNED FOR CONSTRUCTING

BAND I & BAND III T.V. AERIALS

ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS
Selecting at random from our new multi -page catalogue:

 Band Ill Folded Dipoles (As illustrated).

 Reflector and director rod holders.

 Masthead Fittings for 1", I",
and 2" Masts.

 Mast Coupling Units for 2" Masts.
 Insulators, Both Rubber and Plastic

(As illustrated).
 Alloy Tubing for Elements, Cross -

boom and Masting.

Send II- P.O. for the revised, fully illustrated catalogue to

totr/t/J-ton Ltd MARLBOROUGH, WILTS. Phone : 657/8

available in a wide range of resistance values and laws
with or without internal switches

Track maximum working voltage ..
Switch maximum working voltage . .

Overall power handling of track ..
Insulation resistance:

Between switch and potentiometer
(switch "on")
Between switch contacts
(switch "off")

Initial resistance
Final resistance . .

Switch DC contact resistance
Switch contact rating ..
Noise level

Turning torque over track ..
Turning torque for switch operation

('on" or "off")

Total angle of rotation
End stop torque ..
Weight ..

CIFICATION
.. 200v DC
.. 50v AC or DC
.. 100 mW

ARDENTE ACOUSTIC LABORATORIES LTD
8-12 Minerva Road North Acton  N W10

10 MCI at 100v DC

0.1% 1 typical figure given for a
5% f 200 KO control
Not greater than 8 rnfl
150 mA at 50v
Not greater than 270 microvolts at
1 microamp DC. Typical figures
for 200 KO track
0.25 to 1.5 oz.ins., 18 to 108 g.cms.
At least 0.5 oz.ins., 36 gems. greater
than track torque, 0.75 to 5 oz.ins.
54 to 360 gems.
283°
1.25 lb.ins., 1440 gems.
0.073 oz., 2.06 g.
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GERMANIUM
POWER
TRANSISTORS

are best selected from this chart
-then you should contact the MULLARD technical
information service, who will give you all the data you
need to confirm your choice.

24

OC 35 6A
11110111M1111111111M

OC 36 6A

Min MIMI
0 C 29 6A

I hill
OC 22 23 24 I A

GREY is maximum allowable collector
-emitter voltage at maximum
continuous current.

BLACK is maximumallowablecollector
base voltage Vcb max. (1e=0).

Mullard
semiconductors

for industry

Here is a guide to recommended applications:
0C22 for high -quality industrial audio
0C23 for ferrite memory core drive
0C24 for r.f. power applications
0C28 for d.c. converters (24V version)
0C29 for extra high gain
0C35 for general purpose, low-cost application
0C36 for general purpose, high -power audio and d.c. converters

(12V version)

iMluulazdi

SEMICONDUCTOR DIVISION
Mullard Limited Mullard House  Torrington Place  London WC1  Tel: LANgham 6633

CV MIS 27a
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COMPACT HI-FI by aistsreonA9

STEREO 12 Mk. 2 42 GNS.
A new and improved version of the famous
Stereo -Twelve. A total of 16 watts output
is available from the two 8 watts push-pull
amplifiers. VHF, with automatic frequency
control, and medium and long bands.
Inputs for recording and playback and for
stereo radio if required in the future.
Booster units are available for low output
pick-ups, both mono and stereo.
See our advertisement on ,age 167 'or derails of our mono chassis.

STEREO 55 (illustrated) 32 GNS.
TUNER -AMPLIFIER CHASSIS

An outstanding new Armstrong chassis com-
bining AM and FM Tuners, a Stereo Control
Unit and two High Fidelity 5 watt Amplifiers
in one compact unit. In all its functions the
Stereo 55 is designed for mono as well as
stereo use so that up to 10 watts output is
always available. Compare the features
and specification of each section with tuners
and amplifiers said separately and then com-
pare the cost.
Ful VHF and medium bands la Inputs for tape recording and
playback  Alternative pickup inputs a Booster Unit available for
low output pick-ups  Input for possible future stereo radio 
Separate bass and treble controls and dual volume control for ease
of balancing Free instruction booklet with every model.

Post this coupon or write 'or descriptive literature or call at our Holloway Show-
room or d-monstranon and professional advice on your installation. Open
9-5 including Saturdays.

NAME W.M.S.

ADDRESS

ARMSTRONG WIRELE (SSS & CO. LTD.,WARLTERS ROAD, LONDON, NiTEL tV ION Telephone NORth 3213

4
NEGATIVE TEMPERATURE COEFFICIENT
REDUCES FREQUENCY DRIFT

LOW SELF CAPACITANCE ' LOW R.F. LOSS FACTOR
IDEAL FOR V.H.P. AND T.V. TUNERS

Send for technical information to:-
McMURDO INSTRUMENT CO LTD  ASHTEAD  SURREY  Telephone: ASHTEAD 3401

61 JHS 6178
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GOODMANS

TRIAXIOM
High Fidelity
Loudspeakers
now bring you
Single -Point
Sound Source !

3 inch diameter voice coils.  Frequency range
to 20,000 c.p.s.  Built-in crossover network
and variable L -pad balance control.

TRIAXIOM 415 -is inch.
Thoroughbred in construction and performance.

The purity of sound reproduction extolls its own
virtues. Thousands of enthusiastic users throughout
the world are enjoying the truly satisfying natural
sound quality of Goodmans High Fidelity Loud-
speakers. This 15 inch diameter Triaxiom has power
handling capacity of 4o watts (20 watts U.K.). Funda-
mental resonance 25 c/s. Total flux. 240,0oo maxwells.

FOR OVERSEAS READERS ONLY.

TRIAXIOM 212 - 12 inch.
Goodmans Triaxiom range combine all the finest
features of a multi -speaker system into a single 3 -
element co -axially radiating unit, easy to install in a
simple enclosure. Triaxiom 212-12 inch diameter.
Total flux 178,000 maxwells. Power handling: 3o watts
(15 watts U.K. rating). Fundamental resonance 35 c/s.

TRIAXIOM 412 -12 inch.
More value for your money, too! Combining bass,

mid -range, and treble frequency reproducers into one
unit means a substantial price saving-in addition to
the ease of mounting in your enclosure.

The Triaxiom 412-12 inch model offers greater
sensitivity (240,000 gauss) than the 212, with power
handling capacity of 4o watts (20 watts U.K.).

GOODMANS
INDUSTRIES, LIMITED.
Axiom Works, Wembley,
Middlesex, England.
Tel: WEMbley 1200
Cables: Goodaxiom, Wembley,
England.

Available to Overseas readers only.

Post this coupon now for your FREE copy of the G' Range Loudspeaker Manual
Name
Address
Distributors in most Countries including :
CANADA - A. C. Simmonds & Sons Ltd., too Merton Street, Toronto 12.
AUSTRALIA- Brit. Merchandising Ptty. GPO Box 3456, Sydney.

GOS WW



66 WIRELESS WORLD MARCH, 1961

Makers of High Voltage Test
Sets and other Electronic Equip-
ment for H.M. Government.

HETERODYNE FREQUENCY
METERS

Sole Manufacturers

BRITISH MANUFACTURED
Designed and built to rigid services specifications.
TYPE T75.
Frequency Range: 85 to 1,000 megacycles.
TYPE T74.
Frequency Range: 20 to 250 megacycles.
Frequency calibration accuracy: .002% at 25° C. (or .01% be-
tween - 20° C. to +70° C.).
Crystal -controlled, portable heterodyne -type Frequency Meters used
for Field testing and measurement of pulsed, modulated, or C.W.R.F.
transmitters, receivers and signal -generators.
Mains Operated Power Unit available as optional extra and designed
to fit into the battery compartment.
Reconditioned and calibration -checked B.C.221 Frequency Meters
range 125 Kc/s to 20 Mc/s, still available.
Provisional specifications on a new wide -range, very high
accuracy Frequency Meter and also an instrument covering the
range 100 Kc/s to 1,000 Mc/s (higher under favourable condi-
tions) available on request.

A

INSTRUMENT
Complete Specifications on application to:-

TELEMECHANICS LTD
(Instrument Division Dept. W.W.8)

TELEMAX WORKS, BROKENFORD LANE, TOTTON, HANTS, ENGLAND.
Telephone: Totton, Southampton 3666 Cables: "Teleset," Totton, Southampton

Agents: Some overseas territories still available.

for mains or low voltage operation
FINGERTIP CONTROL
with sharp, controlled heat for

transistor and other small assem-

blies. Location of element under

soldering tip produces 30 watt
capacity for only 15 watts consumption.

Available for 230/240v. 220, 200, 110 and low

voltages 6, 12, 24, 28, 50v. List prices range

from 25/. to 29/6 (all prices subject).

INTERCHANGEABILITY
The 5 sizes of bits shown can be easily

changed by sliding on and off the shaft.

Heavily plated, split right through to

facilitate changing, special hard wearing alloy.

send for detailed catalogue to

miniature soldering iron

A N T E LIMITED 7-8 IDOL LANE LONDON EC3

heavy duty

Stands as illustrated at 1216d

Tel MANslon House 27If
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special industrial quality

NEWMARKET
TRANSISTORS

                       1

ACTUAL SIZE

for all Cast-switrhing
OH low -wattage circuits

AVAILABLE IMMEDIATELY
IN QUANTITY
QUALITY Assured by tighter -than -ever specifications.

RELIABILITY Based on special heat -ageing, hermetic -sealing and leak.
testing processes.

COMPATIBILITY Provided by industry -preferred encapsulations.
COMPETITIVE PRICES Through increased economic production.
The computer engineer is sure to find a unit in the following flexible range of
pnp germanium alloy transistors-whatever his circuit requirements. All have a
rating of 20V and a minimum DC beta of 50 at the currents stated. Switching
speeds are indicated below by fcc, limits but can be provided to f1 or any other
switching specifications. Units are available in standard T 0 22 or T05
encapsulations.

I VERY HIGH SPEED I HIGH SPEED I MEDIUM SPEED
SPECIFICATIONS fco .15 Mcie 1 leo = 7-14 MO I fco = 3-6 Mc's

upwards

HIGH CURRENT (500mA) NKT 101 I NKT 102 I NKT 103
(Core Drivers etc)

MEDIUM CURRENT (25mA) NKT 104 I NKT 105 I NKT 106
(Mid -Level Logic Circuits)

LOW CURRENT (1 mA)
(Analogue DC Amplifiers, etc) NKT 107 NKT 108

(i im NNEWMARKETG

ROAD,
TRANSISTORSARKE LTD.T

Tel:
K

Newmarket 3381

NKT 109

MEMBER OF THE

(TO
GROUP OF COMPANIES
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PERIPHONIC' tookiodefriviemtk
the no -distortion
push-pull loudspeaker

STYLED FOR
THE SIXTIES
in the new slender cabinet

BCS 1874
Maximum response
Minimum floor space
New slender cabinet
Two-tone walnut finish
Treble adjustable
Stereo or monaural
2 metal cone speakers In push pull
1 or 2 presence units

for 12 or 25 watt amplifiers
Full details and prices
from Sound Equ'pment Section

e9 HIGH QUALITY
SOUND EQUIPMENT
Metal Cone Loudspeakers -
Presence Units - Stereophonic Systems
Periphonic Loudspeaker Systems
Pre -amplifiers - Amplifiers

G.E.C. RADIO GROUP, THE GENERAL ELECTRIC CO. LTD.
MAGNET HOUSE, KINGSWAY, LONDON, WC2

T/V-F.M. RELAY
AND COMMUNAL AERIAL

SYSTEMS
Teleng experience and development
caters for ... Any Type of System for
Any Number and Standards of Chan-
nels .. For any Size of Area Coverage

For any Number of Outlets . . .

FOR ANYWHERE.

Teleng Systems and Teleng Services
cover ALL eventualities.

Teleng Field Survey Unit is fully
equipped and manned to conduct
Aerial Site Surveys. Nothing is left
to chance in assuring the utmost
efficiency of Teleng Systems.
Important contracts hove been won
through the thoroughness with
which Teleng preliminary surveys
have been conducted.

FROM FIRST TO LAST-CONSULT TELENG

AERIAL SITE SURVEYS
SYSTEM DESIGN

PLANNING & QUOTATION SCHEDULES
CABLING & EQUIPMENT INSTALLATION

ECONOMIC ADVICE &
CAPITAL EASEMENT SCHEMES

Write for further details to

TELENG LIMITED
CHURCH ROAD, HAROLD WOOD, ROMFORD, ESSEX

Ingrebourne 42976-7-8
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NEW VERY HIGH SLOPE SCREENED HF PENTODE
EDISWAN MAZDA 6F24

The 6F24 has a slope of 15 mA V at 10 mA anode current
and a high " Figure of Merit," both results achieved by incor-
porating the new frame grid technique. This new screened
HF Pentode enables improved performance to be obtained
as an IF amplifier in a.c. or a.c./d.c. television receivers.

Heater Voltage (volts) V5 6.3
Heater Current (amps) Is 0.3

TENTATIVE RATINGS AND DATA
Maximum Design Centre Ratings
Anode Dissipation (watts) Pa( max) 2.5*
Screen Dissipation (watts) Pg2( max) 0.8*
Anode Voltage (volts) V a ( max) 250
Screen Voltage (volts) Vg2 ( max) 250
Heater to Cathode Voltage (volts rms) V5-51 max) ems 1501
Control Grid to Cathode

Resistance (megohms) R01-51 max) 0.6*
*With grid to cathode resistance not exceeding 10 kil.
tFrom ,:athode to higher potential heater pin.
*With pa( ma.) --- 2 W; Pg2( max) = 0.5 W; and assuming a
common anode and screen decoupling resistance

-r 2.2 la2 +10%.
Inter -Electrode Capacitances (pF)§
Input Capacitance cia 8.8
Output Capacitance Coat 2.6
Grid 1 to Anode cgi- . 0.006
Grid 1 to Grid 3 Cgl-g3 0.1
Grid 1 to Grid 2 Cgl-g2 2.0
Grid 1 to Cathode C01-5 6.2
Grid 2 to Anode Cg2-a 0.15
Grid 3 to Anode Cg3-a 0.47

§Measured in fully shielded sosket, without can.

TYPICAL OPERATION
Anode Voltage (volts) V . 170
Screen Voltage (volts) Vg2 170
Self Bias Resistance (ohms) Rk 150
Anode Current (mA) I a 10
Screen Current (mA) 1g2 2.7
Mutual Conductance (mA/V) g n, 15
Inner Amplification Factor (gi to g2) pal -g2 65
Equivalent Grid Noise Resistance (ohms) Re. 370
Input Loss at 38 Me/s (Pins 1 and 3

strapped) (kil) rgl-k( w) 8.5
Working Input Capacity** Measured

at 38 MO (pF) C15( w) 13.7
Change in Input Capacity produced by

biasing valve to cut-off. Measured
at 38 MO (pF) Aci( w) 3.4

Figure of Meritft (Valve only) (Mc/s) 375
Effective Figure of Merit (Valve and

Circuit) (Mc/s) 220
**Inter -electrode capacity with holder capacity balanced

out.

[[Given by g,in )< 103 see "Aspects of Design" No. 1 for
2'Vci.(w)cout

further details. (Wireless World July 1958.)
Base: B9A (Nova') Mounting Position: Unrestricted

k
0 O 0

0 0

93

VIEW OF FREE END

a

Maximum Dimensions (mm)
Overall Length
Seated Height
Diameter

13
92

h h

56
49
22.2

Associated Electrical Industries Ltd
Radio and Electronic Components Division

Technical Service Department
155 Charing Cross Road, London, W.C.2

Tel: 6E Rrard 9797, Grams: Gieswan, Westcent, London

Tentative Characteristic Curves of Ediswan Mazda Valve Type 6F24
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GOOD
MINIATURE TRANSISTORIZED

SIGNAL GENERATOR TYPE 40
0

 r Arir

* Up to 20 Mc/s on fundamentals.
...  °IF Ir. ilII.

* R.F. and Audio Output, Attenuated.
* Accuracy better than 2%.

, 4,it \ p
* Miniature size only 44 -in. x 34 -in.

Battery
PRICE NET £5.15.0. 2/6 extra
Post (C.O.D. or C.W.O.), 2/6.

s... ..
accsiwei.

ts ,-..N
. =,..z..,.-....

'''S 4.4,44ToNik% 3

II P. PITEN

------,...

tti

/
'1

Ra+CE I

e ° MINIATURE TRANSISTORIZED
* IL 6 . . R.C. BRIDGE TYPE 41

.. .4

sm.-
I/ 3

0.
* Capacitance 5µµF to 20µF.-
* Resistance 50 to 20 m/0.

_-__

.0 __ 01

0
.,,, .

%
'44,

0 ..' .

* Magic Eye Balance Indicator.
* Calibrated Power Factor Check.
* Miniature Size-Light Weight.

Battery

" TYPE 4,
1.c........14.:,fs;;;;:s

,,,,,,.

PRICE NET £5.10.0. 3/3 extra.
Post (C.O.D. or C.W.O.), 2/6.

0 EXPORT ENQUIRIES INVITED.

SEND S.A.E. FOR LEAFLETS, OR ORDER TODAY, FROM

CHANNEL ELECTRONIC INDUSTRIES LTD. DEPT. P., DUNSTAD.
BURNHAM-ON-SEA,

N
SORM.

M VA POCK,
Our wide range of capacitors, incorporating all the latest

developments, are described fully in these new leaflets ...
SEND NOW for COPIES

DALY has succeeded in maintaining full capacity
values and working voltages in more compact

designs, specially suited to ultra modern
equipment :-

PHOTO -FLASH EQUIPMENT  DEAF AIDS
PRIVATE TELEPHONE INSTALLATIONS

AMFLITIERS  D C FOWER UNITS

DALY
ELECTROLYTIC
CAPACITORS
Condenser Specialists for over 20 years.

DALY (Condensers) LTD., WEST LODGE WORKS,
THE GREEN, EALING, LONDON, W.5. Phone : Ealing 3127-8-9. Cables: Dalcyon, London

TRANSISTOR EQUIPMENT
MAGNETISATION

EQUIPMENT
TEST GEAR
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now available in quantity from stock

genjerCel
 High temperature performance

up to 1000

 Hermetically sealed for long life
and stable characteristics

 Large output in relation to size
and weight

 Wire ended for ease of instal-
lation, no heat sink required.

HIGH VOLTAGE SILICON
POWER DIODES

types RS27AF and RS28AF

600V & 800V C.W.V. Forward Current 0.5A

Max. Reverse Current at C.W.V. (100'C) 200/4A

Max. Forward Voltage Drop at 250 mA D.C. (100 C) 1.IV

Standard Telephones and Cables Limited
COMPONENTS Registered Office: Connaught House, Aldwych, London W.C.2
GROUP

6t:2MF

RECTIFIER DIVISION : EDINBURGH WAY . HARLOW  ESSEX  HARLOW 26811. Extn. 247
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LONDON'S LEADING STOCKISTS OF
EQUIPMENT 

MASTER LINK TAPE UNIT M2A
AND COLLARO "STUDIO" DECK
Build your own Hi-Fi Tape Equipment using
our tape pre -amp and the new Col laro deck.
INC. PRICE 41 gns. Carr. extra.
Complete with instructions.
The M2A is complete with external power -
pack and is also suitable for use with Wearite
and Brenell decks. C.C.I.R. Characteristic.
PRICE 27 Gns. Plus P. & P. 4/-. Leaflet on
request.

PNEUMATIC LID STAY with pressure
adjuster. Heavy duty, 10/- complete. P. & P. 1/6.

SPECIAL OFFERS!
I. " ROLA " 7 x 4in. elliptical speaker.

3-5 ohms. ONLY 13/6. P. & P. 1/6.

2. Mains Transformer. Drop through.
Primary 0-200-10-20-30-50. Secondary
300-0-300 v. at 70 mA., 6.3 v. 2.4 A.
15/6. P. & P. 2/3.

3. Choke 10H 250 mA. Potted " C " Core,
25/,

4. Choke 20H 50 mA. Potted, I5/-.
5. Choke 16H 120 mA. Potted " C " Core.

20/-.

6. Choke 5H 100 mA., Potted, 5/6.
7. Choke 5H 300 mA. Potted, 12/6.
8. Rectifier 300 v. 300 mA., 13/6.
9. R.F. Chokes 4MH Pot cored, 7/6.

0 47,aF

Ct

ACCESSORIES  MATERIALS
GOODS SENT TO ALL PARTS OF THE WORLD

JASON CONSTRUCTIONAL KITS
"EVEREST" PORTABLE RADIO. Super
model, 7 transistors with 3 gang tuning and
RF stage, efficient speaker and attractive case.
Kit L15/18/9. P. & P. 3/6.
" MERCURY" Switched FM/BBC/ITV TV
tuner of simple design with AFC for cabinet
mounting. Price of complete kit with valves
less power pack, f11/14/6. (Power Pack kit
L2/14/- extra). P. & P. 3/6.
AUDIO GENERATOR AG.I0. Capacity
tuned Wien bridge gives good stability from
10 c.p.s. to 100 kc/s. sine/square wave output.
Kit E15/19/.. P. & P. 3/6.
OSCILLOSCOPE GIG.10. Push-pull scan on
X and Y plates with an X bandwidth of 10 c.p.s.
to 1.5 Mc/s. f 1dB. Kit £22/10/-. P. & P. 3/6.
ATTENUATOR A.A.I0. Calibrated in dB
giving any reading between IdB and 110dB.
Uses 1% resistors. Kit i7/15/.. P. & P. 3/6.
CRYSTAL CALIBRATOR CC.I0. Com-
plete with crystal oscillator and audio output.
so that signal generators in the range of 100
kc/s.-200 Mc/s. may be accurately checked.
Kit L19/19/.. P. & P. 3/6.
W.I 1 WOBBULATOR KIT. Produces a
frequency modulated signal for alignment of
F.M./A.M. including 465 kc/s. I.F. and T.V.
Sound and Picture channels, L14/19/.. P. &
P. 3/6.

PAINTON PLUGS AND SOCKETS.
Full range in stock. Send us details of
your requirements.

LARGE STOCKISTS OF
COMPONENTS & EQUIPMENT
by well-known Manufacturers including:-
A.B. METAL PRODUCTS  AVO 
B ELLING -LEE  BULGIN  COLVERN
 DUBILIER  ERIE  MORGANITE 
MULLARD  PAINTON T.C.C.
WELWYN  WESTINGHOUSE

STEEL METER CASES
4 x 4 x 4in. sloping Front 9 5
5 x 5 x 8in. Sloping Front 14 I 1

6 x 6 x I2in. Sloping Front El 4 9
4 x 4 x 21in. Rectangular 6 8
6 x 4 x Sin. Rectangular 8 10
8 x 6 x Sin. Rectangular II 0
0 x 6 x 2iin. Rectangular 13 3
0 x 7 x 7in. Alum. Panel El 4 9
2 x 7 x 7in. with Alum. Panel El 1 1 S

4 x 7 x 7in. with Alum. Panel LI IS 9
4 x 9 x 8in. with Alum. Panel E2 5 8
6 x 9 x 8in. with Alum. Panel £2 9 6
6x II x 8in. with Alum. Panel E2 16 8
9 x II x 10in. with Alum. Panel E3 3 10

ALSO FULL RANGE OF CHASSIS

Chassis and Case List Free on request.

ROTARY WAFER SWITCHES
A.B. Metal and N.S.F. Made to order. Price
list free on request.

Immediate dispatch of TELE-RADIO (1943) LTDgoods available from
stock.
c=t!:e charged extra 189 EDGWARE ROAD, LONDON, W.2

Phone: PAD 4455/6 Our only address  Few mins from Marble Arch  Open all day Sat.

CAPACITORS
for Reliability and Long Life

TECHNICAL SPECIFICATION
Capacity Range:
1000pF to I mfd. in accordance with international E.6. series.

Temperature Range: -20°C to -1-90°C.
Power Factor: Less than I% at 1500 c/s at 20°C.

Insulation Resistance: Better than 20,000 MO at 20°C.
Special Properties: Safe HF contact Low induction. Screened by
extended outer foil.
Tolerances:

RANGE STANDARD SPECIAL
1000 pF to 0.068 mfd ±20% ± 10%

0.1 mfd to 1 mfd ± 10% ± 5%
CLOSER TOLERANCES

can be supplied for some values against special orders.

Delivery: The majority of popular values
are available for immediate delivery ex.
London stock.
Size and Shape: Because of the unique flat
oval design combined with small physical
size, WIMA are ideal for printed circuits
and where space is valuable.

FULL TECHNICAL SPECIFICATION AND PRICES FROM:-

WAYCOM LIMITED
Sc le U.K. Agents.

EMPIRE BUILDINGS, DUKE ST. HILL, LONDON, S.E.I.
Telephone: HOP 2538/9

41
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LOCOMPONENTS
GROUP

Stanferite
A new manganese -zinc ferrite, Stanferite 15 has
been developed by STC and is now in manufacture.
This material has a low temperature co -efficient
of permeability with high quality performance.

Stanferite 15 has proved to be eminently suitable
for carrier and audio frequency coils and its
permeability is guaranteed at 1500 ± 400. Its
permeability variation with temperature at the
nominal permeability of 1500 at 35 deg C is ± 5%
over the range 10 deg C to 60 deg C.

Send for further information.

magnetic materials

Standard Telephones and Cables Limited
Registered Office: Connaught House, Aldwych, London, W.C.2

MAGNETIC MATERIALS DEPT: EDINBURGH WAY HARLOW ESSEX
6019MI.
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DEPENDABLE RELAY CO LTD
Incorporating Dependable Radio Supplies
12 TOTTENHAM ST., LONDON, W.1. Tel. LANGHAM 7391

LARGE STOCKS ALWAYS AVAILABLE

POST OFFICE
RELAYS

TYPE 3,000
BUILT UP TO YOUR

REQUIREMENTS

Type 600 also available

SIEME
250-4- 250 ohms

1,000-{-1,000 ohms
G.E.C.

NS HIGH SPEED C/O RELAYS
Twin Coils 7/6 1,700 -- 1,700 ohms Twin Coils 17/6
Twin Coils 10/6 1/6 Post and Packing on all relays.
MINIATURE SEALED RELAYS

No. Ohms Build Ups Voltage Price
Z530003 670 4 C/0 27 v.
Z530005 2 2 C/0 1.3 v.
Z530008 670 2 C/O 24 v.
Z530010 40 2 C/0 2K 7 v.
Z5300I4 2 I C/0 1.3 v.
Z5300I5 40 I C/O 6 v.
Z5300I6 180 I C/0 12 v.
Z530018 2,500 I C/O 48 v.
Z530019 2 2 C/0 2K 1.3 v.
Z530020 2 4 C/0 1.3 v.
Z530021 2 2M 1.3 v.
Z530022 2 1 M IB 1.3 v.
Z530023 2 2B 2M 1.3 v.
Z530024 40 2M 6 v.
Z530025 40 1 M 1B 6 v.
Z530026 40 2B 2M 6 v.
Z530027 180 2M 12 v.
Z530028 180 1 M IB 12 v.
Z530030 670 2M 24 v.
Z530031 670 1 M 1B 24 v.
Z530034 2,500 I M IB 48 v.
Z530480 670 28 2M 24 v.
Z530430 5,000 2 C/0 48 v.

48 v.
S.T.C. MINIATURE SEALED RELAY

El 2 6
12 6
19 6
17 6
10 6
12 6
19 6

LI 2 6
14 6
16 6
10 6
12 6
12 6
12 6
12 6
IS 0
17 6
17 6
17 6
17 6

El 2 6
19 6

El 9 6
LI 2 6

4184GD 700 2 C/0 24 19 6

4190HC 170 2 C/0 12 17 6

1/6 Post & Packing on all relays. Send for lists

DYNAMOTOR
ROTARY TRANSFORMER

NEW AND BOXED
D.C. input 27 v. Output 285 v. at
75 mA., 37/6. D.C. input 12 v. Output

250 v. at 50 mA. 47/6. Postage and
Packing on each, 3/6.

UNREPEATABLE OFFER LESS
THAN HALF MANUFACTURER'S

COST
Brand new single phase motors suitable
for tape recorders, radiograms, work-
shops, etc., etc. Has many uses. Rever-
sible 200-230 v. Sin. oz. torque. 1,400
r.p.m. Capacitor start. Weight 4-1.1b.
Length overall Sin., spindle both ends.

x +in., x fin. Price, incl. P.P.
and capacitor, 55/-.

ROTARY
TRANSFORMERS

Delivery ex stock. Quotations on
application.

H.T. 31
Input 11.5 v.
Output 250
v. at 125 mA.

ROTARY TRANSFORMERS
Made by DELCO

TYPE I. 27/6. P. & P. 3/6.
TYPE 2. 31/6. P. & P. 3/6.
Type I. Dual voltage 12 or
24 v., input 265 v., 120 mA.
output; 500 v., 26 mA. output.
Type 2. 12 v., input 275 v..
110 mA. output; 500 v., 50 mA.
output. Both types dual output.

LOUDHAILER SPEAKER UNIT
as described in previous advertisements.

H.T. 32
Input 11.5 v.
Output 490
v. at 65 mA.

AS SUPPLIED TO GO MEANNUFACTURERSDEPARTMENTS
M

& LEADING

- M. R. SUPPLIES, LTD.
(Established 1935)

We offer only fleet -class material at the most attractive prices and with prompt de-
livery. Satisfaction assured. Prices nett.
SMALL GEARED MOTORS. In addition to our well-known range see eats now offer
smaller open type S.P. units, '200/250 v. A.C., final speed either 6 or 12 r.p.m. (torque
approx. 6 lbslins.). Size: Sin. long by 2fin. by ltin. with lin. shaft prof. Suitable for
display work and many industrial purposes. Either speed, only 69/6 (despatch 2/-).
MINIATURE COOLING FANS (200/250 v. A.C.) with open type induction motor,
31n. by 21in. by ltin. and 4in. 4 -bladed 1 metale(despatchp.impe2Ille-Ir.. Ideal for projector lamp
cooling and convector heaters, etc.,
AIR THERMOSTATS (Pullin). Adjustable range 30/90 deg. P. Switching
capacity 15 amps. A.C. Close differential only 2 deg. P. In smart ivorine
housing 41- x 2 x 2 Ins. Easily installed, instructions with each. Perfect for
greenhouses, rooms, labs., etc.. 4516 (despatch 1/6).
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS. 200/250 v. 50 obi. Fitted with
spindles for hours, minutes and seconds hands. Self-starting, central hole fixing.
Dia. 24in., depth behind dial only lin. Very latest model With dust cover, 29/8
(despatch 1/6). Sets of three hands to fit, in good style for Win. dial, 216 set, or
3/10in. dial, 3/6 set.
SYNCHRONOUS TIMER MOTORS (Plangamo). 200/250 v. 50 e/s. Self-starting.
tin. dia. by alto, deep, 1 r.p.m., 1 r.p.h., and 12 r.p h., any one 37/6 (des. 1./..). Also
high torque model (O.E.C.)8 r.p.m., 57/6 (des. 1/-). These are suitable for display
turntables.
SUPPLY METERS (Kilowatt-hour). 200/250 V. 50c/s. Moat 5 -index dial reading
from 1/100th Unit. Loading 5 amps. L.R. (quite suitable for 10 amps). These are
brand new, at zero, simple to instal, 39/6 (despatch 3/6).
SYNCHRONOUS TIME SWITCHES. (Sangarno) for accurate pre-set switching opera-
tions on 200/250 v. 50 c/s. Providing up to 3 on -off operations per 24 hours at any
chosen times with day -omitting device (use optional. Capacity 20 amps. Com-
pactly housed 4in. dia., 311n. deep. With full Instructions 251916 (despatch 2/6).
Also Smith's Relyon Twin -circuit model, 20 -amp. switching, E7/8/- (dm. 5/6).
EXTRACTOR FANS. A very popular line. Well -made units at much lower than
normal prices. 200/250 v. A.0.. induction motor, silent running, no interference.
With mounting frame and Peek grille, ready for easy installation. With 8in. impeller

dia.), 200 C.F.IlL, 25/5/-. 10In. impeller (12in. overall). 240 C.F.M.,
25/12/6. Also minor model. 6In. overall dia., 75 C.F.M., 24/12/6 (despatch any

COMPLETE SEWING MACHINE MOTOR OUTFITS. No better job obtainable
any prim. 200/250 v. A.C./D.C. Fitted latest radio/T.V. suppressors. Comprising
motor with fixing bracket, foot control and switch, needle light with switch, belt,
etc. and instructions for easy fixing to ANY machine. The complete outfit still
26/151- (despatch 3/.).
SYNCHRONOUS TIMERS (by well-known British maker -brand new). Good news
for those who applied too late for first supply -a limited new delivery now available.
200/250 v. 50c/s. Providing any' on " period between 5 mins. and 8 hours, switching
" off " at the end of the set period. Made for electric cookers and suitable for many
other purposes -tape recorders, immersion beaters, etc. Capacity 25 amps., fitted
neon Indicator Housing bin. sq. by nin. 24'12/6 (despatch 3/-).

M. R. SUPPLIES, Ltd., 68 New Oxford Street, London, W.0.1
(Telephone : MUSeum 2958)

EDDYSTONE COMMUNICATION RECEIVERS

Model 840A illustrated

HIRE PURCHASE TERMS
Model Cash Deposit 12 Monthly 24 Monthly

No. Price Payments Payments
870 £33 £6/12/- £2/6/8 51/5/4
840 £55 111 £3/18/10 52/2/2
888A £110 £4/4/4
680X £140 £28 510/0/8 55/7/4

Carriage paid per passenger train.
The fabulous Model 880. Probably the world's most powerful production
model receiver, 21 valves, complete coverage, 500 Kcs. to 30.5 Mm.
30 ranges. Price on application.
These sets are the choice of the discerning professional and amateur

users. Descriptive literature gladly forwarded.

The

Eddystone

Specialists

,RADIO SERVICES LTD.
4 9/SI COUNTY ROAD, LIVERPOOL, 4
Telephone: AINTREE 1445 ESTAB. 1935
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STC
THERMAL
DELAY
SWITCHE

For the following operations:-

 Delay in switching on high tension supplies

 V.L.F. Oscillator

 Auto -reset circuit breaker

 Motor -starting

ABRIDGED DATA

Type Delayat
trZC Voltagegtere

5.102/1G* 44 66 6.3

S.102 1K 44 66 6.3

S.103 1K 36 54 27

S.1041 K 25 35 6.3

S.105 '1K 20 30 27

S.106 I K 44 66 19

*Flytng Lead Version

Ask for application report MS 117

COMPONENTS

GROUP

5randard Telephones and Cables Limited
Registered Office: Connooght House, Aldwycr., London W.C.1

VALVE DIVISION: FOOTSCRAY SIDCUP KENT
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A

SPEAKER SYSTEM
WITH CLEAN BASS

wS A 3 -speaker system in which
MODEL WS, compactness has been achieved

without sacrificing quality of
reproduction and without introducing " small box "
tonal character. It is ideal for use on a stereo or single
channel input where room space is limited, as the
cabinet is suitable for floor or shelf mounting. The
sensitivity is high enough to give full domestic volume
with any good commercial FM receiver with about
3 watts output.

BASS In this model LF output is produced by
a 12" unit type WLS/12 fitted with a soft fibrous
cone for smooth response. The special roll surround
permits large distortion -free excursions with fundamen-
tal resonance below 25 c/s.

TREBLE The upper registers are handled by 5"
and 3" units connected in parallel via a quarter section
1 kc/s dividing network, with an extra series capacitor
to protect the smaller speaker.
Two volume controls permit adjustment of midrange
and treble to give tone control and facalitate balancing
different speakers on stereo.

Cabinet size 28" x 14" x 12"
Weight 48 lb. complete
Impedance 15 ohms
Max input 15 watts complete, tax free
The elegant cabinet is available in a choice of walnut,
oak or mahogany veneers. Also available in whitewood,
price £36 10s. Od. Tropical model made with resin -
bonded plywood can be supplied at £2 Os. Od. extra.

£39.10.0

Vtliarfeclate
WIRELESS WORKS LTD

Telephone: Idle 1235/6 Telegrams 'Wharfdel' Idle Bradford

I FOR FULLY DESCRIPTIVE LEAFLET on Cabinet Models

POST THIS COUPON (Unsealed 2d. stamp) TO I
WHARFEDALE WIRELESS WORKS LTD., IDLE, BRADFORD,

YORKSHIRE.
! NAME
I ADDRESS

P.O. TYPE 3000

UNISELECTORS
Supplied to
Specification
TWO to TEN BANK

THE MOST VERSATILE RELAY
AVAILABLE TODAY!

 Built to specifica-
tion.

 Contacts 300mA. to
8 amps.

 Insulation up to 5

KV.
 Mechanical latches

fitted for positive
holding, kcal or
remote manual
release.

 Quotations by re-
turn of post.

 Prototypes within
48 hours.

KEYSW ITCHES
A REASONABLE RANGE KEPT

IN STOCK

Others delivered within a few days.

Also stocks of relays as follows :-
High Speed, polarised, miniature sealed
and open, A.C. for any voltage and P.O.
type 600 to specification.

jack
(DEPT.'W) TUDOR PLACE, LONDON, WcI
TELEPHONES:MUSEUM 7960 LANGHAM 4621

Quartz Crystals of any shape and size cut and
ground precisely to specification and coated, if
required, with Gold, Silver or Aluminium, etc.

BROOKES CRYSTALS LTD
Suppliers to Ministry of Supply, Home Office, B.B.C. etc.

LASSELL STREET, GREENWICH, S.E.I0
Phone: Greenwich 1828

Grams: Xtals, London, S.E.I0 Cables: Xtals, London
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DISCRIMINATION

IN 1 CUBIC INCH

STC
HIGH FREQUENCY
CRYSTAL FILTERS

Write for further information to

COMPONENTS

GROUP
Registered Office: Connaught House, Aldwych, London W.C.2

For 50 k/cs, 25 k/cs, 12.5 k/cs
Channel Spacing in VHF Equipments

61,2Mq

5randard Telephones and Cables Limited
QUARTZ CRYSTAL DIVISION HARLOW ESSEX
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A TRANSFORMER P
We admit, quite unblushingly, that such reactions
are not infrequent on first meeting these tiny
transformers.
They do look impossible, yet on closer acquaintance
the laughter is inclined to subside into chuckles of
surprise at their excellent performance.
Or so we have found among the many people who
use them; they seem to find the joke worth
repeating -again and again.

MINIATURE TRANSFORMERS (Dept.124-126 DENMARK HILL, LONDON, S.E.S.F

ORTIPHONE

The illustrations are life-size

- the performance is a good deal more
as we shall be very glad to prove,
if you also have Lilliputian interests.

ACOS HI -LIGHT PICK-UP
Designed to play records at down-
ward pressures within the elastic
limit of the disc material. No
permanent deformation of the
record takes place under these
conditions and record wear is not
measurable.

Range: 20-20,000 elk
± 3 dbk Tracking
down to 1.5 grammes.
Complete with Mono
bead. 17 gns. Stereo
head 1 gn. extra.

JUST RELEASED !

GARRARD AUTO -TURNTABLE
TYPE "A"

Transcription Auto -Changer
A transcription Record Player
with provision for automatic use,
if desired. Perfect playing from
both Stereo and Mono records.

£21.7.8 (with C.C.S
cartridge)

" Q -MAX"
SHEET METAL PUNCHES

Patent No. 619173 and Patents pending
Round,Square and Rectangular.
The easiest and quickest way
of punching holes in SHEET
METAL.
List of sizes and prices on
application.

FULLY ILLUSTRATED HI-FI CATALOGUE 6d. POST FREE

BERRY;R ^ D I 0
25 HIGH HOLBORN, LONDON, W.C.1. HOL. 6231/2

A. C. SOLENOID TYPE SBM
Now fitted with

stainless steel guides-
six times the life

Continuous 31 lbs. at 1"
Instantaneous to 16 lbs.

Smaller sizes available
Also-Transformers to

7kVA 3 phase.

R. A. WEBBER LTD.
18 FOREST ROAD, RINGSWOOD, BRISTOL. PHONE 67-4065

KNOBS

BEITER BETTER
STYLES RANGE

SUPPLIERS OF MOULDED CONTROL KNOBS. TERMINALS, ETC.
OVER SIXTY STOCK PATTERNS. ENGRAVING TO INDIVIDUAL

REQUIREMENTS

UNCLES BLISS & CO., LTD.
CHERRY ORCHARD RD, EAST CROYDON, SURREY

TELEPHONE: CROYDON 3379/6390
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STCannounce

SILICON DIFFUSED n -p -n
HIGH FREQUENCY TRANSISTORS

- TO JEDEC OUTLINES

Types TK200A & TK250A

The TK200A has outstanding characteristics as a coredriver and as

a power oscillator working at frequencies up to 10Mc/s while

its companion, the TK250A, enables maximum performance

to be obtained where the power requirements are less

demanding, e.g. in the driver stage of a power

oscillator and in high -current switching. Make

a note of the following characteristics

- essential to the new generation

of high-speed logic circuits.

fT Common emitter gain -frequency
product at lc -20mA, VEE = 9V.
f =20Mc/s

V cEsCollector-to-emitter saturation
voltage at IC-20OrnA. Ig -25mA
IEEE, Collector -to -base leakage
current at VcB 9V. IE=O

Outline JEDEC TO -3

VcB max with emitter open circuited
or reversed biased
VEErna, with base -emitter Junction
reverse biased
VEEmarwith base open circuited
VBE ma, reverse direction
IC max

Power dissipation in a heat sink
Junction temperature
Storage temperature

For further information write to:

Ratings

50Mc/s min

2.5V max

11=A max

40V

40V
20V

6V

0-5A

lOW max
I50°C max
150'C max

IT Common emitter gain -frequency
product at IE -20mA, VcE = 9V,
(-20Mcis
Vices Collector -to -emitter saturation
voltage at Ie.100mA, TB =12 5mA
IEB0 Collector -to -base leakage
current at VcB =9V, IE = 0

JEDEC TO -9

VcB mar with emitter open circuited
or reverse biased
VcE ma, with base emitter junction
reverse biased
VcEmaz with base open circuited
VBE ma., reverse direction

IC mar

Junction temperature
Storage temperature

50 Mc/s min

16V max

lAA max

4011

40V
20V

6V

0.25A

150°C max
150°C max

79

Brandard Telephones and Cables Limited
Registered Office: Connaught House, Aidwych, London W.C.2

TRANSISTOR DIVISION: FOOTSCRAY SIDCUP KENT
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NPN DIFFUSED JUNCTION

SILICON POWER
TRANSISTORS

2 TO 30 WATTS DISSIPATION Al 100°C

OUTSTANDING FEATURES

* Extremely low saturation resistance
* High current and power dissipation ratings

* High beta at high current
* High temperature performance (up to 175°C)

HIGH POWER TYPES
MEDIUM POWER TYPES

LOW POWER TYPES

XC703 XC713 XC723
Maximum collector/base voltage (volts) 60 60 60
Maximum emitter/base voltage (volts) .. 12 12 10
Minimum hfe (Vce = 4V, = 200 mA) 15

(V. = 4V, lc = 750 mA) a 15
= 4V, L = 1.5 A) .. a 10

Average (Ix (\id, = 28V, Ic = 5 mA) (Mc/s) 1.5
(Vcb = 28V, lc = 5 mA) (Mc/s) 1.25
(Vcb = 12V, Ic = 100 mA) (Mc/s) - 1

Have you our latest transistor data sheets? A request on your business notepaper will bring you a set made up to date.

EDISWAN SEMICONDUCTORS
MAZDA Associated Electrical Industries Ltd

Radio & Electronic Components Division
Semiconductor Department

155 Charing Cross Road, London, W.C.2 Telephone: GERrard 9797
MC 15187
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Radiotelephones by ATE-a vital service for isolated communities

Breaking the
orL cold silence

The outposts of the ever expanding world of
today are often to be found in remote, isolated
areas. For these communities-lumber camps,
trading posts, or even a holiday hotel in a
beautiful snow -bound wilderness such as this,
modern means of communication are essential.
By means of the ATE Type 800 equipment -
the latest in the ATE single channel VHF rural
radio -telephone range-such remote cotnmuni-
ties can now be linked direct to the nearest
telephone exchange and provided with full tele-
phone facilities; Type 800 is specially equipped
with full signalling and control equipment for
this purpose.
Exhaustive testing under actual climatic ex-
tremes has fully proved its outstanding
practicability and efficiency.

Extended frequency coverage
over VHF and UHF bands.

New compact cabinet -type
construction with slide -in chassis
for easy access and maintenance.

Plug-in test meter facilities.

High or low power versions to
suit propagation conditions.

Will work in to any type of
telephone exchange with improved
outband tone signalling facilities.

Modern design conforming to
British Post Office, Canadian
Department of Transport and
Crown Agents' Specifications.

TYPE 800
ATE Radiotelephones are used by
industrial, agricultural, civil and mili-
tary enterprises-and by research
and survey teams in 60 countries.

If you would like to know more about this new mains operated equipment or its battery operated counterpart, the Country Set,
write for full particulars to your local representative . . or send for Bulletin REB 4101/1

AUTOMATIC TELEPHONE & ELECTRIC CO. LTD
STROWUER HOUSE, 8 ARUNDEL STREET, LONDON, W.C.2. TELEPHONE: TEMPLE BAR 0262

83
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The quality of the sound

provided by record players

depends on many components

from.styli to speakers. But the

vital key to heavenly music

is the cartridge.. This is

especially true of stereo, since

the cartridge controls the

separation between the two

sound channels. Acos

stereophonic cartridges are

acknowledged to be amongst

the very best in the world for

performance, reliability and

good value.

ACOStereo 7 I -S
A single -sided cartridge for
stereo and mono. Output 200
MV at 1.5 cm/sec; frequency re-
ponse 40-12,o0o c/s ; separation
between channels better than
-15 dB! Ideal for converting
conventional players to stereo.
Fits a number of arms,
including Garrard, Collar°,
B.S.R., B.J. (kz.tz.t o incl.
P.T. with diamond stylus.,
ACOStereo 73
Turn -over cartridge for stereo,
LP and 78. Output 250 my at
x.5 cm/sec.; frequency response
40-12,000 c/s; separation
between channels better than
-zo dB. Available with choice of
fixings to fit most well-known
arms. (/2.12.10 with sapphire,
£4.8.6 with diamond stylus,
incl. P.T.)

ARE DOING T HINGS IN STYLI

COSMOCORD LTD WALTHAM CROSS HERTS TEL: WALTHAM CROSS 25206 l_ondonsubscribers please dial WS252oo)
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m
Dellivkilee

MINIATURE
MAINS CONNECTOR

conforms to BS.415
The silver-plated contacts are separated by adequate creepage
barriers. Of contemporary appearance, small dimensions, and
exceptional strength, this is the connector for all modern
electrical and electronic equipment of moderate power rating.

Tough, nylon mouldings, almost unbreakable.

Fully shrouded pins, with screw terminals.

(D.41111

Transparent cover for instant inspection
of wiring.

Right-angle cable entry, with efficient
cable clamp.

Robust phenolic moulding.

Fully shrouded beryllium -copper sockets.

Single -hole fixing, with anti -twist dowel.

Solder buckets for connection.

Write for fully descriptive leaflet, P.518

Most "Belling -Lee" products
are covered by patents or regis-

tered designs, or applications
BELLING &LEE LT!)]
GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX ENGLAND

"BELLING -LEE " NOTES
No. 26 of a series:

Stainless Steel.
With the increasing use of stainless

steel in high -quality electronics' hard-
ware, it is useful to have a basic
appreciation of its nature. The name
covers a whole family of alloys, each
possessing distinctive properties, but
all are derived from a minimum of
three fundamental ingredients, iron,
carbon and chromium. " Stainless "
is a relative term, and these steels fall
into two broad classes, the corrosion
resisting varieties, and those which
are merely rust resisting. Rust is
formed by the action of oxygen (e.g.
in air) on iron in the presence of
moisture, and being the commonest
type of iron corrosion, the rust
resisting steels find many applications
due to their other characteristic
properties.

Iron is the principal constituent,
amounting to 70-90% of the whole,
although there are specialised stainless
alloys (not steel) for very high
temperature applications, where it
forms only a few per cent of the total
content. Carbon, without which
these alloys would not rank as steels,
usually accounts for no more than
0.5%, but chromium, which is
chiefly responsible for its stainless
property, represents anything from
6 to 25% of the ingredients. Its
presence in sufficient quantity in a
state of solid solution alters the
properties of the surface film of oxide,
which is always present on all metals;
unlike iron, it forms a self-sealing film
which prevents the penetrative de-
velopment of corrosion.

The higher the chromium rating,
the wider is the ability to resist
different forms of corrosion, but
beyond a certain level its presence
deprives the steel of its characteristic
amenability to hardening and temper-
ing by heat treatment unless additional
ingredients are added. Nickel is the
chief of these, being usually used in
concentrations up to 12%, but
minute traces of other metals, rarely
exceeding 1% in aggregate, are
employed to vary the characteristics,
improving the toughness, ductility,
machinability, or resistance to weld
decay, etc.

Although stainless steels exhibit
magnetic properties, these are not
pronounced, and the magnetic
transition point, i.e. the temper-
ature at which these properties are
lost, is in all cases much lower than
for normal magnetic steels. With the
corrosion resistant varieties the transi-
tion point lies far below ordinary
ambient temperatures, so that these
are usually termed non-magnetic,
although in some cases work treatment
leads to the appearance of magnetic
properties at ordinary temperatures.

Advertisement of
BELLING & LEE LTD.

Great Cambridge Road, Enfield, Middx.
Telephone: Enfield 5393  Telegrams: Radiobel, Enfield
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We can

get you out

of a series of

stabiliser

problems

with this
Here is our new low impedance double triode, the
6080 WA. In the first place, you save space with these
two valves in one envelope. In the second place, here is
a really fine, special quality double triode, the result
of our 40 years of experience in manufacturing valves
of all kinds. Full information on all Series Stabilisers,
including the 6080 WA is available, as well as a detailed
report on the design of Series Stabiliser circuits.

Please write to:

G.E.C. valve

6080 WA
Maximum anode voltage 250V

Maximum cathode current 2 x 125mA

ra 280+ 280;)

The full range of
series stabilisers cover these powers:

80 mA at 250V to 15A at 2kV

THE M -O VALVE CO LTD
BROOK GREEN HAMMERSMITH LONDON W6
A Subsidiary of The General Electric Co Ltd
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4.,,Aspects of design ASA
This is No. 32 in the series of articles dealing with advanced problems in circuit design
published by The Ediswan Mazda Applications Laboratory. No. 33 will appear next
month. We shall be pleased to answer queries arising from this or other articles.
Reprints of the first twenty-four articles, in booklet form, are available on request.

GENERAL
Any emission in a thermionic valve contains a shot noise

component due to the random departure from the cathode,
and arrival at the anode, of the electrons comprising the emis-
sion current. This noise is constant over any selected frequency
band, B, throughout the whole frequency spectrum and has
a mean -square value proportional to (B) and the total d.c.
emission current. For temperature -limited ernission the mean
square noise current is given by = 2eIB, where e is the
electron charge, I is the current, and B is the bandwidth.

Thus, for the cathode current: is' 2eIt,B (1)
and for the anode current: ia2 2eLB (2)

With space -charge -limited emission the presence of a reser-
voir of electrons in the cathode space -charge produces a marked
smoothing -out of the random emission variations, resulting in
a reduction of the shot noise given by Eqns (1) and (2) by a
factor r, (termed " gamma -squared " and lying typically in
the range 0.08 to 0.2). The space -charge also influences the
division of noise current between any collecting electrodes,
so that the noise current, as given by Eqn (2), is reduced by
the factor [1 - (1.i Ik) (1

Thus, in the case of a tetrode where I,s is the screen current:
2eIsar' (3)

= 2eB [(I.s/s/Is) (L, Is./Ix)] .. (4)

In noise calculations it is generally convenient to regard the
valve as being noise -free, and the noise currents, due to electron
fluctuations, as being replaced by an equivalent voltage genera-
tor applied to the grid -cathode input circuit. The magnitude
of this voltage can be related to Nyquist's formula for the ther-
mal noise produced in a resistance. This is:-

vs = 4KTBR (5)
where K = Boltzmann's constant ; T = Absolute temperature ;
B = Bandwidth; R - Resistance.

In the case of the valve, R may be replaced by RN, the mag-
nitude of an equivalent grid -circuit resistance which will provide
the same noise current as that produced by the electron emis-
sion. Thus, when assessing the noise performance of a valve
in its associated circuit, it is usual to derive an equivalent cir-
cuit in which each resistance, R, is placed in series with a noise
voltage generator of magnitude v' = 4KTBR or, alternatively,
in parallel with a noise current generator of magnitude =
4KTB/R. Where a number of individual noise sources appear
in parallel the latter alternative is more convenient, and is
adopted here (see Fig. 1).

Using Eqns (4) and (5) the equivalent grid -noise resistance
of a tetrode may be written:-

RN = (2d4KT)[(Ikri/g0) (IsIgigm'Ix)]-=-Wert+Ireq (6)
?,1k

where gm
I. and g. -bVg,gm18

R'eq, involving Isrig.2, can be regarded as being due to the
reduced shot noise in the cathode current, while It'eq, involving

can be regarded as due to the partition of noise
between the anode and screen electrodes. Thus, if a tetrode
is to be used in low -noise applications, it is desirable to keep

and hence the screen current, as low as possible.

FREQUENCY EFFECTS
As the frequency of operation increases, two major feedback

effects become apparent. First, signal and noise voltages developed
across the finite cathode lead inductance are fed back to the
grid circuit by the grid -cathode capacitance. This feedback
effect can be represented by a shunt resistance, It t, across the
valve input (Fig. 1), so placed that only the shot noise com-
ponent of cathode current is reduced by this feedback, while
the partition noise represented by R"eq remains unaffected.

The second feedback effect is due to the finite time of elec-
tron transit in the valve. The electron current, crossing the
grid plane, induces a current in the grid electrode which, obvi-
ously, couples into the input circuit. At low frequencies the
effect is mainly capacitive and merely adds to the " cold "

I NOISE IN THE RF
I STAGE OF
I TELEVISION
I TUNERS

grid -cathode capacitance. As the frequency increases the tran-
sit -time effect makes this contribution become increasingly
resistive, and this can be represented as a damping resistance,
Rt, in the equivalent circuit of Fig. 1. Just as the electron cur-
rent has a shot noise component, so also has the induced grid
current, the magnitude of which can be represented by an
equation similar to Eqn (5) by substituting a resistance equal
to R t working at five times room temperature.

$7,2=4KTEIR'eci 44KTBR'eq

iRt

Os
1-2= 4KTB T2= 4KTB 172_ 41( (5T) B

Rc
1

Kt
F/G. /

In Fig. 1, R, is the aerial radiation resistance referred to
the valve grid circuit. Re represents the effective dynamic
resistance of the input tuned circuit. Shunted across each of
these resistances are their respective noise current generators.
Hence those contributions to noise arising from the resistances
and generators to the left hand side of the vertical dotted
dividing line of Fig. 1 cannot, for a given bandwidth and tem-
perature, be reduced. The contribution arising from the resis-
tances and generators on the right hand side can be reduced
by the valve designer and considerable attention has been given
to improving the noise performance of valves for the input
stage of television tuners.
LOW NOISE VALVES FOR TELEVISION TUNERS

To reduce shot -noise the aim has been to increase the mutual
conductance per milliamp of anode current, by reducing the
gi-k gap, by using a grid wire of smaller diameter with in-
creased turns -per -inch, or by a combination of both methods.

The induced grid noise, arising from transit -time effects
will also be reduced by using a smaller gt-k gap. In addition
a shorter transit -time can be obtained by operating the valve
at the highest possible cathode current -density before the shot
noise begins to increase as the condition of temperature -limited,
rather than space -charge -limited, emission is approached.

The need for keeping the screen current low has already
been mentioned, and its importance can be emphasised by
inserting typical values into Eqn (6).

In a modern tetrode, where the screen current is normally
about 25% of that of the anode current, Eqn (6) gives:-

Reg == 1700 + 2100 = 3800
However, when the ratio of Ig,IIa is reduced to 10%

Reg =- 17011 + 9011 = 2600
that is, the equivalent resistance is now only 1.5 times greater
than that for a triode having the same cathode current and slope.
This reduction of screen current can be taken still further, with
a corresponding reduction of Req.

A limit is usually reached at a point where further reduction
of screen current, achieved by opening the pitch of the screen
electrode, leads to an increase of a-gi capacitance, which may be
unacceptable on the grounds of operating stability.

An example of the application of the foregoing is the Ediswan
Mazda 30F27 RF tetrode in which modern frame -grid con-
struction is employed, together with a screen -to -anode current
ratio as low as 12%, and good a-gt screening.

The next " Aspects of Design " article will deal with the
use of the 30F27 in a tuner circuit.

Associated Electrical Industries Ltd
Radio and Electronic Components Division

Technical Service Department
155 Charing Cross Road, London, W.C.0

TM: GER rard 9797.. Grams: Sieswan, Westeent,,t-on don
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NEW VERY HIGH SLOPE VARIABLE -MU HF PENTODE
EDISWAN MAZDA 6F25

The 6F25 is a frame grid variable -mu HF pentode having
a mutual conductance of 12.5mA V at 11.5mA anode current.
This valve is capable of handling large input signals without
cross -modulation and is therefore very suitable as the common
IF amplifier in a.c. or a.c.,d.c. television receivers.
Heater Voltage (volts) V5 6.3
Heater Current (amps) Ii, 0.3

TENTATIVE RATINGS AND DATA
Maximum Design Centre Ratings
Anode Dissipation (watts) pa(max) 2.5
Screen Dissipation (watts) Pg2(max) 0.5
Anode Voltage (volts) V a(max) 250
Screen Voltage (volts) V g2(max) 250
Heater to Cathode Voltage (volts rms) V 5-1:01..),5,,, 150*
Resistance Control Grid to

Cathode (megohms) R g k(nlax) 1

*From cathode to higher potential heater pin.

Inter -Electrode Capacitancest (pF)
Input Capacitance ci 5 8.5
Output Capacitance Co . t 2.7
Grid I to Anode C51- a 0.006
Grid 1 to Grid 3 C gl gg 0.1
Grid I to Grid 2 Cgl g2 1.8
Grid 1 to Cathode C gl k 6.0
Grid 2 to Anode Cr a 0.19
Grid 3 to Anode Cg3- a 0.45

tMeasured in fully shielded socket, without can.

TYPICAL OPERATION
Supply Voltage (volts) V b 200
Anode Voltage (volts) V . 170
Screen Voltage -Initial (volts) Vg2 90
Screen Resistor (kil) R,, 39
Cathode Bias Resistor (ohms) ft 1, 100
Anode Current (mA) I. 11.5
Screen Current (mA) Ig,2 2.8
Inner Amplification Factor (gi to g2) µ4t. g2 35
Mutual Conductance (mA; V) gm 12.5
Grid Voltage for Mutual

Conductance == 1.25 inAili (volts) - -5.5

RISING SCREEN
CHARACTERISTICS

TEST CIRCUIT

APPLIED

BIAS

VOLTAGE

Base: B9A (Noval) Mounting Position: Unrestricted

91

o 0 o
o 0

o 0
O 0
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VIEW OF FREE END

92

92
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Tentative Characteristic Curves of Ediswan Mazda Valve Type 6F25

1

C= DECOUPLING CAPACITORS

g3

h h

ANODE CURRENT

SCREEN CURRENT --

-25 -20 -5 -0 -5
APPLIED BIAS VOLTAGE - VOLTS

MU TUAL CONDUCTANCE X10

15

10

5

15

5

Maximum Dimensions (mm

Overall Length 56
Seated Height 49

Diameter 22.2 -25 -20 - 5 -10 -5 C

APPLIED BIAS VOLTAGE -VOLTS

Associated Electrical Industries Ltd
Radio and Electronic Components Division

Technical Service Department
155 Charing Cross Road, London. W.C.2

Tel- GER rard 9797. Grams: 5:eswan,Westcent, London

EDISWAN
MAZDA

E

X
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Dear Sirs, eXouse
the expression,

TOr mate Wally
.1tilatt s

Aim vi..tia
t;ae hammer)

thinlo that
advertising

is
mean how

golat showing
this pieture

with the words "Deiteate
s.djustments

to a

trattsi.stor
radio receiver

at the G.S.O.02
Something

snappy
15:i -e

that«
01).111

hale eta rolling,
believe

Tiletio91116
you can use my

idea because

could use five boh or so«

00esperate

Codid.hampton-

Dear "Desperate,"
As you may know, or will know if you read on to the end of

this letter, G.E.C. make the most versatile range of semiconductors
in the country. Seventeen hundred people up at Hazel Grove make
nothing else. I mean . . . what is your advertisement about ?

" Puzzled "
G.E.C.

rHE GENERAL ELECTRIC CO LTD SEMICONDUCTOR DIVISION SCHOOL STREET HAZEL GROVE STOCKPORT CHESHIRE
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Plessey

TELECOMMUNICATIONS
`direct the attack'

Plessey is everywhere you'll find ... in the Armoured Brigades of the
British Army, for example, where Plessey VHF transmitters, receivers
and power packs are standard equipment, and in similar formations in
the Australian, New Zealand, South African; Canadian and other
NATO Armies.

Plessey military VHF communication is completely dependable and remarkably flexible -
giving instant, no -netting selection of desired frequency and exceptional clarity - to assure
voice recognition and authenticity under the most exacting conditions of mobile warfare.

Behind this achievement are the extensive prototype and quality manufacturing resources
of the Telecommunications Division, inspired by the work of a unique research and
development organisation. The Company recognises the need to segregate advanced thinking
from the hustle and distraction of the factory. Accordingly, in addition to the Group Research
Laboratories at Roke Manor and other specialised research centres already existing in the
U.K., extremely well equipped laboratories have recently been established at West Leigh for
advanced telecommunications studies.

In these establishments, the next generation of telecommunications equipment is already
taking shape.

In close support at all times are the complete resources of the Plessey Group of Companies
which include unrivalled tool making and machining facilities, a full range of environmental
esting and production laboratories, and the service of the materials laboratories at Caswell.

TELECOMMUNICATIONS DIVISION ELECTRONIC AND EQUIPMENT GROUP
THE PLESSEV COMPANY LIMITED  ILFORD  ESSEX Telephone: ILFORD 3040
Overseas Sales Organisation Plessey International Limited - Ilford Essex England w TD2A
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Some of the actual equipment supplied with our
courses.

A NEW-Pie'ACT/CAL WAY
of t/NOERSTAND/NO
RADIO TELEVISION ELECTRONICS
Including: Transistors ; VHF/FM; Hi - Fi equipment ; Computors ; Servo - meths ; Test Instruments ;
Photo - electrics ; Nucleonics ; etc.

foR... Your Career .. . Your Own Business . . An Absorbing Hobby ...
Radiostructor-an organisation specialising in electronic training systems-offers a new self -instructional
method using specially designed equipment on a " do-it-yourself " basis.
You learn by building actual equipment with the big kits of components which we send you. You advance
by simple steps, performing a whole series of interesting and instructive experiments-with no complicated
mathematics! Instructional manuals employ the latest techniques for showing the full story of electronics
in a practical and interesting way-in fact, you really have fun whilst learnine!
Fill in the coupon below, for full particulars:-

RADIOSTRUCTOR
LEADS THE WORLD
IN ELECTRONICS TRAINING

posr NOW
To RADIOSTRUCTOR (Dept. G66),

READING, BERKS. I
Please send brochure, without obligation, to:-

Name

Address

BLOCK CAPITALS PLEASE

(We do not employ representatives)
3161

111111 MO INN - IMO MINI Mil MB
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REDIFON G.190 I kw TRANSMITTER
118-135 Mc/s without component change
High level AM modulation
Direct reading v.s.w.r. indication
Harmonic and spurious radiation
80c18 below fundamental

Power supply 100-125 or 200-250 volts
50/60 c/s., single phase

MARCH, 1961

edifon
Redifon Limited Communications Sales Division,
Broomhill Road, London S.W.18. Telephone: VANdyke 7281.

A Manufacturing Company in the Rediffusion Group.
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14-itexion,
Ptc44 letwixonfmt

Will deliver 120 watts continuous signal and over 200 watts peak
Audio. It is completely stable with any type of load and may be
used to drive motors or other devices to over 120 watts at fre-
quencies from 20,000 down to 30 cps in standard form or other
frequencies to order. The distortion is less than 0.2% and the
noise level - 95 dB. A floating series parallel output is provided
for 100-120 V. or 200-250 V. and this cool running amplifier occupies
12+ inches of standard rack space by I I inches deep. Weight 601b.

30/50 WATT AMPLIFIER
Gives 30 watts continuous signal and 50 watts peak Audio.
voice coil feedback dis-
tortion is under 0.1%
and when arranged for

100 volt line it is under
0.15%. The hum and
noise is better than
- -85 dB referred to
=0 watt.
It is available in our
standard steel case with
Baxendale tone controls
and up to 4 mixed inputs, which may be
microphones or equalised P.U.s to choice.

With

balanced line 30 ohm

The I2 -way electronic mixer has facilities for mixing
12 balanced line microphones. Each of the 12 lines
has its own potted mumetal shielded microphone
transformer and input valve, each control is

hermetically sealed. Muting switches are normally
fitted on each channel and the unit is fed from its
own mumetal shielded mains transformer and
metal rectifier.

Also 3 -way mixers and Peak Programme Meters.
4 -way mixers and 2 x 5 -way stereo mixers with
outputs for echo chambers, etc. Details on
request.

93

120/200 WATT AMPLIFIER

ELECTRONIC MIXER/AMPLIFIER

This high fidelity 10/15 watt Ultra Linear Amplifier
has a built-in mixer and Baxendale tone controls.
The standard model has 4 inputs, two for balanced
30 ohm microphones, one for pick-up C.C.I.R.
compensated and one for tape or radio input.
Alternative or additional inputs are available to
special order. A feed direct out from the mixer is
standard and output impedances of 4-8-16 ohms or
100 volt line are to choice. All inputs and outputs
are at the rear and it has been designed for cool
continuous operation either on 19 x 7in. rack panel
form or in standard ventilated steel case.

Size 18 x x 91in. deep.

Price of standard model E49.

12 -WAY ELECTRONIC MIXER

Full details and prices of the above on request

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19
Telephones I lEerty 2814 and 6242-3 Telegrams : "Vortexion, Wimble, London."
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PUSH BUTTON
& PIANO KEY SWITCHES

rr k°

4

A whole range of PB and PK switches is provided by Plessey to meet the
contemporary requirement in TV, radio and audio equipment design. And
whether you plan to employ the one or the other, you will find a suitable
Plessey switch with the shape of key or button you prefer - in the colour
of your choice.

By the use of Plessey switches you can give your equipment the advantage
of self-cleaning, positive contact switching with low contact resistance. All
Plessey switches are free from electrical noise, due to their unique Wedgelock'
riveted construction-which represents a great advance over conventional
eyeleted methods. Standard or printed circuit contacts.

MINIATURE PIANO KEY SWITCHES
Among the many universally employed ranges of Plessey switches
is featured a miniature piano key series, available with either
standard or printed circuit contacts.

* May we suggest that you talk to a
Plessey Technical Rept esentative about
your switch requirements.

THE PLESSEY COMPANY LIMITED
New Lane Havant Hants

Telephone: Havant 1701

Plessey
Overseas Sales Organisation: Plessey International Limited Ilford  Essex Telephone: Ilford 3040
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Television history was made at night, at 10 p.m. to
be exact, when a 45 -second " live " Commercial was
flashed across Europe from race -track to the screens
of Britain's network within four hours of Stirling
Moss winning the Monaco Grand Prix.

A telephone interview with the winning driver was
recorded over land lines from Monte Carlo to the
A.B.C. Studios, while photographs were wired to Fleet
Street and rushed by motor -cycle to Teddington.

For permission to reproduce this picture of the editing
of the interview we are indebted to The Dunlop Rubber
Company Limited and Charles F. Higham Limited,
their Advertising Agents, and to A.B.C. Television
Limited, in whose Teddington Studios the photograph
was taken,

Evidence in Camera
Of interest not only for its story, this picture has provided (quite unintentionally) striking evidence of the reputation
enjoyed by LEAK. It is a typical incident of the use of LEAK equipment by professional audio engineers in broad-
casting and recording studios throughout the world, who choose LEAK for quality of performance and reliability.
Does your installation measure up to these standards? If it does not, your LEAK Dealer can help you. The prices
of LEAK studio quality equipment are made possible only by world-wide sales.

The new LEAK Varislope Stereo pre -amplifier (illustrated above) incorporates
facilities which make it the most comprehensive pre -amplifier presently
avaiable. PRICE £25
We shall be pleased to send you a copy of Thomas Heinitz' review of this
" Remarkable new control unit for stereo" reprinted from " Records and
Recording."
Whether you are for Monaural or Stereo, LEAK equipment offers you the best
of either. These suggestions may help you.

IL HE A IK

Monaural Stereo
Varislope Ill Pre -Amplifier

T1-112 Plus Power Amplifier
Southdown Cabinet.

Total £55 13 0

Point One Stereo Pre-Amplifi,
Stereo 20 Power Amplifier
Southdown Cabinet
Total £72 9 0

Ask your Dealer or write to us for brochures

the first name in High Fidelity

H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, LONDON, W.3
Telephone: SHEpherds Bush 1173. Telegrams: SINUSOIDAL, EALUX, LONDON
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Keep in touch-with BCC and the latest in communications techniques

BCC's Type 400/100 VHF 15 -watt Fixed Station makes other
means of communication look a little old fashioned. It's
designed for the control of mobile systems, point-to-point
links, ground/air communications and similar uses. Two-way,
single or dual frequency simplex, or duplex operation. Auxil-
iary units are available for extended or remote simplex or
duplex operation. A fully -descriptive leaflet is available.

Consult our Systems Planning Service for full information
and guidance on communications systems planning

BRITISH COMMUNICATIONS CORPORATION LIMITED
High Wycombe, Bucks Tel: High Wycombe 2501
Cables: BeeCeeCee High Wycombe And at Wembley

f
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Crystal Mike by Acos THE REAL COMPANION Oriental Multimeter

a= Model 19/1, this is ideal for tape or general
amplifiers, complete with screened lead

 3316, plus 1/- post.

111

12in. Hi -fidelity loudspeaker. High flux.
permanent magnet type with standard
3 ohm speech coil. Will hanche up to 12
watts. Brand new by famous maker. Price

11 32/6, plus 3/6 post and insurance.

E.H.T. SEALER. Apply with soldering
"4 iron. Stops corona discharge, etc. 2/6
- per stick.

POLYTHENE TAPE. tin. x 10 thou. for
= E.H.T. insulation up to 25 kV. 5/- per 121t.

roll.

 SPONGE STRIP. (in. For sealing
or cushioning, 51. per foot.

111 ANTI -STATIC SCREEN CLEANER. For
=.= TV tubes and screens. Perspex or glass.
11 Delays accumulation of dust. 3/- per tube.

CELLULOSE CEMENT. Specially prepared
 for radio gluing of metal, glass, ceramic,

wood, fabrics, 416 per tin.

Speaker Bargain

TV Workshop Aids

 Morganite Potentiometers
Single and 2 -gang
types available.
standard size with
good length

= spindle, all rbi tv. nd d.

.=.=. Single types. 11- each,
 values available: 5K,

10K, 2.5K, 50K, 100K,
 250K, 1 meg., 2 meg.

Gang type, 3/- each, values available:
.-;f, 5K ±5K, 100K±100K, meg. ± meg.,

2 meg. ± 2 meg.

 Hi-Fi Snip Infinite Wall Baffle

11 Nicely veneered= and pod-
iahed. Cornerfitting (at

- Lathes to plc- tare rail).
Takes up no floor space.
Gives really

 salts with only
sow -priced Sin. peaker. Fitting

= for tweeter. Only 451- cucb, ourl:µe and
ainsurance 3/6.

Component Storage
  Stout board con- Drawers sdtruction

re
reel

ifor': small pa:E.:.
Supplied com-

 plete with simple
 erection instruc-

t/ toirn2 ltite'eweris'
each 6 x 2) x6}
in., 13/6. poet
2/-.

1 266 London Road, 29 Stroud Green Road,
---.' Croydon. Finsbury Park N.4.
11 Phone: CRO 6558. Phone: ARChway 1049

# Half -day, Wednesday Half -day, Thursday.

CAR RADIO
PORTABLE

There's nothing to cvnt.
pare with this so don't
buy your portable until
you have beard this
one -call at any branch
for demonstration -you
will be well sat shed

not earn spare time 04;k$
cash making them up
for your friends ? vir

NOTE THESE FEATURES
* 400)500 mw. Output Push -Pull. * Two -lone cabinet
* 6 First Grade Transistors. * High Mix elliptical speaker.
* Latest Type Superhet Circuit. * Size 11 3 Sin. apProin-* Medium and Long Wave. mately.
* Internal Ferrite aerial Ida wound. * Easy to follow instructions.
* High " 0 " coils. * 12 months' guarantee all cam-
* Latest type printed circuit with ponents.

components plan. * No technical knowledge required.
* Slow motion tuning. * Service available at moderate
* Car aerial attachment. charges.

ORDER IN CONFIDENCE
Money returned in full If parcel not up to expectation and ref urnol ima.hembled.
Price complete, less battery 29)19)6. Battery 3/6 phut carriage and insurance
7/6.

TRANSISTOR POCKET RADIOS

The Moulded Cabinet
illustrated is used for
six results -proved cir-
cuits all of which cover
the long and medium
waves bet do not require
aerial or earth -truly
portable.

The Secret Three. This
is an earphone model
for private listening,
Ideal for hikers, etc.,
uses two special tran-
sistors in a reflex cit..
cult and germanium
diode -complete with
miniature push into ear
type earphone 37/6 plus
2/- post and ins.
The Pocket Four. A loudspeaker
model as above but with extra
high gain audio stage 52/8 plus
2/6 post and ins.
The Pocket Five. As above but with extra A.F. stage -feed back control -
and other refinement for weak reception areas, 67/6 plus 2/6 post and ins.
The Push -Pull 7. As pocket five but with 2 more transistors in a push pull
moving coil speaker stage -really big output 25117/6 plus 11/- post and Ma
The Smythe/ 7. As P.P.7 but a superbet with printed circuitry 29'19/6 plus
316 post and ins.
Send S.A.E. for tree booklet of these Circuits. Demonstrations at all branches -
only first grade transistors used -batteries not included in above prices.

INFRA -RED HEATERS
These latest type heaters are ideal for
bathroom, kitchen, bedroom, etc. They
are simple to make from our easy to
follow instructions -uses silica enclosed
elements designed for the correct infrared watt,.
length (3 microns). Price for 750 -watt element
and instructions, 15/6 plus 216 post and insurance.
Or made up heater, 52)6, plus 3/6 post and insuran, e-
1 ully tested and guaranteed.

ELECTRONIC

I WATT TRANSISTOR
AMPLIFIER
2 x CX71's direct coupled cascade drive
to 2 precision matched 0074's in Class
B push-pull preside up to 1 W. undis-
torted output from 5 intr. in at 1.5
K -ohm. Frequency response, 60-16,000
c/s 3 dB. Overall size 3 x 2.2 ,121n.
92 6. Post and ins. 2/6.

1 Pole 5 Way
1 Pole 12 Way
2 Pole 2 Way
2 Pole 4 Way
2 Pole 6 Way
2 Pole 8 Way
2 Pole 12 Way
3 Pole 3 Way
3 Pole 6 Way
4 Pole 4 Way
6 Position Shorting 2/-
6 Pole 3 Way 2/6 g
6 Pole 3 Way 3/6 -=
8 Pole 2 Way 2/-
9 Pole 3 Way 2/6
12 Pole 2 Way

FOR TRANSISTOR SETS it
 Posh -pull opt. and driver 17/6 pair

(500 milliwatt). 12/8 pair (300 milliwatt).
 3 IF transformers and oscillator and

circuit 23/6.
 Ferrite aerial with coils for medium and fa

long wave and circuit, 7/6.
 Smallest possible electrolytics 1/9 each -

1 mfd. 2 mfd., 4 mfd., 8 mid., lOmfd.,
20 mfd., 30 mfd., 50 mid., 100 mfd.,
200 mid. 11

 Smallest watt resistors 5d. each all
popular valves.

 Miniature 0.1 mfd., 1/-. 0.05 .04 96.,
values up to 0.025 66. each. U

 Miniature slide switch 2/-.

Set of 6 transistors for superhet in a
original packets guaranteed Mullen!
0044, 0045, 0C45, 0071 matched =,.,
pair 0072, 23/10/- the set.

 Superhet 6 all first grade includes
matched pair 45/-.

 Ditto, second but tested, 30)...

Prim, 69/6 Pins
216 post and Ins. 11

Transistors for Short

SB 305 20-30 Les 9/- 0-
SB 078 15-20 Mice 8/6

SB 231R 40-50 5I'm 15/ -
AMERICAN 2N1727 100-150 Mfrs 151-
AMERICAN 2NI728 100450 Mies 12/6
AMERICAN T1832 100-600 lid/cli 25/ -
AMERICAN 1'1833 400-600 Mice 25/-

1 Pole 3 Way 116 W
2/-

2/6

316
4/6
1)6
3/6
8/- 11

Extremely good
test meter in bake
lite mole -1,000
o.p.v.-31 move-
ment AC/DC ranges:
10 v., 50 v., 250 v.,
500 v., 1,000 v. A.C.
and D.C.
1 mA.-100 mA.-
500 mA. D.C. cur-
rent resistance 0-
2000 ohms 012
mega.
Hire approx. 5in. x
3in. a 21in.

Wave Working

Yaxley Switches

SUB MINIATURE
COMPONENTS

 Transistor holder 116 each.

PRECISION EQUIPMENT, LTD.
post orders are dealt with from Eastbourne, so tor prompt attention please post your orders to 66 Grove Road,

Eastbourne, marked Department 2. Callers may use any one of the Companies below.

520 High Street North,
Manor Park, E.12.

Phone: ILFord 1011

Half -day, Thursday.

 Oscillator and 2 I.F.-new American
High Gain 35/-.

 Red Spots 316. 11

 White Spots 3/9, 11
 Surface ba,rriere 15 me/s. 9/6.
 Diodes 1)-, sub -miniature 2/8.
 3M. Speakers 3 ohm 18/6.
 .fin. Speakers 80 ohm 1816.
 21in. Speakers 3 ohm 19/6.
 Elliptical Speaker, 7' x e, 3 ohm or

35 ohm 19/6.

- i

i=
42-46 Windmill Hill, 246 High St., i

Ruislip, Middx. Harlesden N.W.I0. -E

Phone: RUIslip 5780 Phone: ELGar 4444. .
Half -day, Wednesday Half -day, Thursday. 8

N
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A GREAT EGEN ADVANCE

...SINGLE

COMPONENT

AERIAL

ISOLATOR
EGEN have made possible aerial isolation
in one compact, robust component ! Look
at these features:

* Minimum space occupied inside chassis
* Easily installed
* Complete co -axiality
* Complete effective screening
* Minimum effect on matching of Aerial feeder to

receiver
* Insertion loss less than 0.3dB at 50 Mc/s.
* Multi -path resistors giving greater reliability
* All functional elements enclosed and protected

against damage
* No soldered joints
* Accepts standard 0.202 in. O.D. co -axial cable
* Component parts are not subjected to heat

from soldering iron

%A% ' , ze 0- '

EGEN Type 364
Aerial Isolator

The illustration
shows the component
actual size.

Write now for full details to:

EGE ELECTRIC LTD

CHARFLEET INDUSTRIAL ESTATE  CANVEY ISLAND  ESSEX
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TYPICAL ADJUSTMENT CURVES

TT
GA 132 GA 176.

I 2 3 4 5

c Al 131

1 2 14 5.6 1 2 3 4 5 6 7  9 10 11

TURNS OF ADJUSTING CORE

11-1
GA

I
125456 78910116

In Grade P. Gecolite, nominal initial permea-
bility 1200/1880.
A series of adjustable ferrite core assemblies for use
as high quality inductors at frequencies up to
approximately 300 Kc/s is readily available.
Based on our range of Gecolite cores these assemblies

are directly interchangeable with
many non-adjustable assemblies
already in use. In many cases
therefore it is possible to dis-
pense with the slower and more
tedious methods of adjustment
that have to be employed.
Write for Data Sheet 592.
A range of non-adjustable cores
is also available.
Data Sheet 591.

SALFORD ELECTRICAL INSTRUMENTS LTD

TIMES MILL HEYWOOD LANCASHIRE Tel: HEYWOOD 6868

London Sales Office: Magnet House, Kingsway, W.C.2. Tel: T,Imple Bar 4668

A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND

WPS 57
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without
a

jacket!

Write for a copy of our latest catalogue
EDISWAN INDUSTRIAL VALVES AND CATHODE RAY TUBES. * Other valves with anode dissipations up to 6 kW will be available shortly.

WIRELESS WORLD 99

THE EDISWAN 16P13 Water Cooled RF Pourer Valve

The latest Ediswan water cooled valve has no jacket. Instead there is a spiral
copper water tube attached directly to the anode. This method is much more
efficient, keeps the valve cooler, and makes it cheaper to install and easier to
maintain.
Tot up the extra advantages and then switch to these new valves for any
application where you are at present using water jacketted valves.

1. No water jacket-simplifies installation.
2. Seals eliminated reducing leakage risk.
3. Low water requirements -1 litre/3 kW anode dissipation.
4. More compact than conventional water cooled valves of similar rating
5. Includes the Ediswan patented over -dissipation protection device.

RATINGS: 15P12 16P13
Filament voltage (volts) V( 5.0 80
Filament current (amps) Ir 32.5 260
Maximum anode voltage (kV) Va(max) 6.0 8.0
Maximum anode dissipation (kW)* Pa(max) 0.6 3.0
Maximum operating frequency

(full rating) (Mc/s) f(max) 1.5 1.5
Maximum RF power output (kW) Pout 2.5 7.5

EDISWAN INDUSTRIAL VALVES & CATHODE RAY TUBES
Associated Electrical Industries Limited

Radio & Electronic Components Division,
155, Charing Cross Road, London W.C.2. Telephone GERrard 9797

CRC 16122
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AUTOMATIC CONTINUITY & INSULATOR TESTER (A.C.I.T.)

for the FASTEST -EVER

TESTING OF MULTI -CORE CABLES

Example of testing speed 25 pt cable tested: -
625 insulation tests, 25 leakage to screen, 25 con-

tinuity tests-all in 25 seconds.
Insulation faults are shown and faulty circuits indicated
by lamps. Cross connected circuit leakages to screen are
discovered, also involved circuits indicated.
Continuity tests are carried out with low voltage, insula-
tion tests 500 v. stops automatically after dis-
covering any fault or when the test is finished.
Brass type Plessey Mk. IV sockets and plugs are used,
also an aluminium version Mk. IV is available if required.
A.C.I.T. is built for 25, 50 or to order for more circuits.
Fully descriptive leaflet on request.

P.C.A. RADIO, BEAVOR LANE, HAMMERSMITH, LONDON, W.6. Telephone: Riverside 8006

_J

Sole Agents Abroad

K. G. Khosla & Co.,
(Private Limited)

1. Deshbandhu Gupta
Road, New Delhi -1,

India.

Etablts Octave Houart,
14, Quai Timmermans,

Sclessin-lez-Liege,
Belgium.

R. H. Cunningham
P.T.W. Ltd., 2-6 Brom-
ham Place, Richmond,

E.1. Australia.

MODEL " Q "

AUTOMATIC COIL
WINDING MACHINES

AND HAND WINDING MACHINES
For Layer Wound Coils. Wave Wound Coils.

Strip Winding Machines.
For Wire Gauges frOm 10 to 50 S.W.G.

Machines supplied complete with Motor, Clutch, and Cabinet Stand or
to Customer's Specifications.

Manufacturers of High Class Winding Machines for Thirty Years.

ETA TOOL CO. LTD.
29a WgLFORD ROAD, LEICESTER.

Phone: Leicester 56386 Grams: Leicester 56386.

rampian DP4

brings out
the best
in any

recorder

Even the most expensive recorder will only give its best perform-
ance if a good quality, reliable microphone is used.
In the DP4, with a uniform wide frequency response from
50 c/s to 15,000 cis, Grampian have developed an outstanding,
moderately priced instrument which will please the most
exacting recordist.
The DP4 is equally suitable for Public Address, Broadcasting,
Call Systems, etc.
Output Levels-DP4/L low impedance -25 ohms 86 dB below
1 volt/dyne/CM'. DP4/M medium impedance -600 ohms
70 dB below 1 volt/dyne/CM'. DP4/H high impedance -
50,000 ohms 52 dB below 1 volt/dyne/CM'.
Retail Price-DP4!L complete with connector and 18ft.
screened lead £7 11 0
(Medium or High Impedance models £1 extra)
A complete range of stands, swivel holders, etc., is available also.
A matching Unit (Type G7) can be supplied for adapting the
microphone for a Recorder having a different input impedance,
or when a long lead is required Retail Price £3 5

Write or telephone for illustrated literature.

GRAMPIAN REPRODUCERS LIMITED
Hanworth Trading Estate, Feltham, Middlesex Feltham 2657
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EMT 940

Speeds 33!/3, 45. 78 r. p. m.
Turntable Diameter 13 inch
Wow and Flutter, peak to peak max. 0,1 %
Dimensions 15.1/8 x 19.'/4 inch
Depth 6.thi inch
Weight 22 lbs
Power requirements 220 volts, 50 cps,
on request 117 volts, 60

cp0s watts'aPower consumption approx.2

BRAND NEW, FOUR -SPEED TRANSCRIPTION TURNTABLE
Younger brother of the excellent model EMT 930 well-known to most broadcast stations
of the world. The new EMT 940 has also two turntables in on a heavy flywheel as main
turntable and a light plexiglass cover for instantaneous starting and stopping by means of
a mechanical brake.
For additional delivery:
EMT 940T Ortofon Stereo Tone Arm Kit with mono or stereo pickup heads.
EMT 940E Remote Controlled Magnetic Brake Kit, with key, pilot lamp and rectifier.
Please write for full details.

ELEKTROMESSTECHNIK WILHELM FRANZ KG
POSTBOX 327  LAHRISCHWARZWALD, WESTERN GERMANY  TELEPHONE 2053 CABLES: MESSTECHNIK TELEX: 752934
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THE

SYMBOL OF A

MILLION

L.flOULDINGS

WIRELESS WORLD

Fibreform mouldings are pre-eminent among fibre mouldings
and no indifferent moulding must be passed off as a Fibre
Form product.
For this reason the Company has adopted the hallmark
for the convenience that it will afford both the Company and
its customers.
Fibreform mouldings may well improve your product and
effect worthwhile economies. Please explore the possibilities
with our technical representative.

Overl million large mouldings
produced last year.

Over 250 complex shapes-from
components to cabinets.

Complex shapes and large areas no problem.
Coloured and decorativefinishes no problem.
High impact resistance-excellent

strength/weight ratio.
The cheapest moulding for mass production

FIBREFORM
FIBROUS PLASTICS MOULDINGS

..IFFIBRE FORM LIMITED
Garratt Mills Trewint Street Earlsfield London SW18
Telephone: Wimbledon 2386-7

MIDLAND WORKS

Lower Gornal Near Dudley Worcestershire
Telephone: Sedgley 2766-7

MARCH, 1961
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ANNOUNCING

THE INTERNATIONAL

AUDIO
FESTIVAL FAIR

APRIL 6 - 7 - 8 - 9
II a . m. - 9 p . m .

HOTEL RUSSELL
RUSSELL SQUARE  LONDON WC2

This will undoubtedly be the finest exhibition of
quality sound reproduction equipment ever staged
in Europe. International manufacturers-the highest
names in high-fidelity-will be gathered together
under one roof to make a most comprehensive Audio
exhibition.
As an audio enthusiast you must hear and see for your-
self the newest products and latest developments.
At this International Audio Festival and Fair you will
be able to meet and discuss your sound problems
with the actual inventors and builders themselves.

rtxrtxtlxzctxmx)::(x):m=txtlxiDtxtsxtix):xxl:txttxtlxifiX

V,( Ask at your nearest Audio, Radio, Music or
kt Record Shop for complimentary invitations. ))1

),t=f Or write direct with s.a.e. to: THE FESTIVAL
rx

lcz DIRECTOR, 42 MANCHESTER ST., 1,1t

V LONDON, W.I
00910:01C00:0K1110110:1KTIXIIIMIX11)(1:01111()0111KI:OC:Ciaq

Don't forget-the Audio Show of the year starts Thurs-
day, April 6th and continues over the weekend.
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WE SEND THE BEST OF BRITAINS EVERYWHERE
 PROMPT DESPATCH SERVICE

14
14  HOME AND EXPORT ENQUIRIES

WELCOME AT ALL TIMES
p-B  110 VOLT ITEMS AVAILABLE

* RECORDERS
06 Vortexion W.V.A. E93 13

Vortexion W.V.B. .... L110 3

0
0

$267
$315

=1 Brenell Mk. V 64 gns.
m Brenell 3 Star Stereo 89 gns.

$192
$267

cp Clarion Transistor 25 gns. $75
cr .7 Cossor 1601 4 Tr. 37 gns.

1602 4 Tr. 3 spd. 59 gns.
$111
$127wCossor

Simon Minstrelle 39 gns. $117
Ferrograph 4AN 81 gns. $243
Ferrograph 4AH 86 gns. $258

Cis Ferrograph 808 Stereo 105 gns. $315
= Grundig TK60 Stereo 128 gns. $384
iceil Grundig TK55 Stereo 92 gns.

Grundig TK20 42
S276

with Mie. gns.
Grundig TK24 55 gns.

$126
$165

Grundig TK30 65 gns. $195
CC Philips 4 Track 59 gns. $117
= Philips 4 Track Stereo 92 gns. $276
Ifiq Philips 4 Track 34 gns. $102

Reflectograph ' A ' I Tr. 95 gns. $285
Reflectograph ' B ' 4 Tr 105 gns. $315

= Stuzzi Magnette 69 gns. $207
= Stuzzi Tri-corder 75 gns. $225

* DECKS
Wearite 4A E36 10 0 $105
Wearite 4B L41 10 0 $119

CC Brenell Mk. V 28 gns. $84
Lei Brenell Stereo Deck L33 16 0 $101

Brenell Pre -Amp. and Amp. £24 0 0 $69
ra.1 Microphones by Lustraphone, Reslo, Acos,

Simon, etc.

PLEASE NOTE-Prices subject to alter-
ation in accordance with any which may be
made by manufacturers at time of receipt
of order.
 TAPES BY ALL LEADING MAKERS
* SPEAKER SYSTEMS
Quad Electrostatic
Wharfedale SFB/3
Wharfedale Coaxial 12
Wharfedale Golden 10
Tannoy I2in. Monitor
Tannoy 15in. Monitor
WB. 1016
Goodmans AL.120
Goodmans AL.I00
Goodmans Triaxiom
Goodmans 300
Goodmans 400
Kelly Ribbon Mk. II
B. J. Tweeter complete

ES2 0 0 $149
E39 10 0 $113
E25 0 0 $156
E8 14 II $18

E30 15 0
E37 10 0

E7 12 3 $16
£29 10 0 $84
£23 10 0 $67
f25 0 0 $72
El I 5 9 $32
E16 17 0 $46
LIO 10 0 $30
L5 5 0 $11

* MOTORS AND PICK-UPS
Decca Stereo P.U. E21
Lenco GL60 Trans. Unit f28
Lenco GL.58/R, Stereo P.U. E29
Garrard 301 E22
Garrard 4HF/Stereo P.U. £19
Garrard TA/Mk. II £9
Connoisseur Motor Type 'B' E27
Connoisseur, 2 sp. Motor £16
Goldring 700 0
Ronette DC284 14

* AMPLIFIERS & TUNERS
Quad 22 -Control Unit US 0 0
Quad II Amplifier E22 10 0
Leak Stereo 20 Amp. E30 9 0
Leak Point One Pre -Amp. £21 0 0

MODERN RECTRICS,(Ir

0 0 $45
19 2 ;62

3 10 $62
7 3 $54

17 7 $41
15 8 $7.2
16 I $63

3 I $36
14 9 $21

3 5 $9

$73
$65
$87
$60

Rogers Junior Stereo £28 10 0 $81

Rogers Master Stereo Unit £35 0 0 $100
Quad FM Tuner L28 17 6 $70
Chapman AM/FM L29 8 0 $75

Enquiries for all items by firms mentioned
in this advertisement invited.

BINSON "ECHOREC"
Distributed exclusively by Modern Electrics
(Retail) Ltd. For superimposing controlled
echo on to arty audio signal. Compact, fully
portable instrument, with three working
channels, echo interval is variable, swell
and other effects are obtainable.
ABRIDGED DESCRIPTION
 Three inputs and outputs.
 Push-button channel selection for I, 2

or 3 channels.
 Controls for echo intervals, volume of

echo, swell effect, volume level on input
channels, etc.

 Complete with fitted carrying case,
leads, plugs. A.C. mains.

Profexsional Di.:.connts .

invited140 gns. 5420 '11::te°andifiriest;
BINSON " BABY ECHOREC "
Similar to above but for

single channel working. 80 gns. $240

ATTENTION!
Ecrivez nous en francais S.V.P.
Schreiben Sie arts bitte au( Deutsch.
Escrivonos en espanol por favor.

We carry extensive up-to-date stocks of equipment, compo-
nents and accessories by Britain's leading makers. Enquiries
dealt with by return.

164 CHARING CROSS ROAD, LONDON, W.C.2
(3 shops from Tottenham Court Road Station Underground)
Tel: TEM 7587 & COT 1703 Cables: MODCHAREX. LONDON
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as easy as -A B C
Special Stencils - like this
electrical one - are just part
of the wide U N 0 range.

everyone can use
(frno) STENCILS

A. West & Partners Ltd.
684, Mitcham Road, Croydon, Surrey

Type 3000* and
Magnetic Latching (Remanence) Relays

STEVENAGE
RELAYS LTD

D. G. I. TYPE APPROVAL
NOW GRANTED FOR OUR RANGE OF RELAYS

Certificate Nos.
HIGH VOLTAGE 1178, 1179 LOW VOLTAGE 1287

 Magnetic latching and
release by impulse

 Silver. Platinum or Elkonite
spring set configurations

 Coil values to
customer's requirements

* Fully tropicalised or standard
finish to A.I D release

Fast delivery on both prototype and normal production

STEVENAGE AVAideitRELAYS LTD 4 A mEmetik OF THE

GROUP OF CORIPANIES

GUNNELS WOOD ROAD  STEVENAGE  HERTS.
Telephone : Stevenage 981. Telex : 82159 Sanders, Stev.

Ask for further details of our full range of Relays and Relay Kits
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* RANGER -3 *
3 -TRANSISTORS 2 -DIODES

PERSONAL POCKET RADIO WITH FULL
TUNING OF AMATEUR "TOP BAND"
AND MEDIUM WAVE (120 to 500 Metres)

 First grade transistors.
 No external aerial or

earth.
 Calibrated dial.
 Volume control.
 Personal earphone for

quality output.
Size 4/ x 3 x If in.

NO EXTRAS TO BUY EVERYTHING
SUPPLIED. ALL COMPONENTS

AFTER SALES SERVICE 79/6 P. & P. I;6.

 New Illustrated Booklet FREE on request.

6 -TRANSISTOR RADIO
Size 3 21

THE WORLD'S
SMALLEST RADIO

with Speaker

FITS INTO VEST
POCKET OR PURSE

Complete with Batteries,
Leather Case, Earphone, in
Presentation Box.
 All your favourite stations

including Luxembourg.
 Superhet Circuit with

Push -Pull output on 2in.
speaker.

 540 to 1600 kc/s coverage.
BUILT AND READY TO USE

CASH OR C.O.D.

Reg.

gns
Post
Free.

VALVES & TUBES
TRANSMITTING
RADIO AND TV
VALVES. TUBES
AND INDUST-
RIAL TYPES.
NEW FREE LIST
ON REQUEST.

I
Bulk order

enquiries invited
for all types.

SEVEN TRANSISTOR
SUPERHET

MEDIUM, LONG AND
SHORT WAVE

Units can be used for other circuits)

WIRELESS WORLD

THE " C 0 NTESSA "

PROFESSIONALLY DESIGNED:
PROFESSIONAL PERFORMANCE:
SIMPLE TO BUILD
6 -TRANSISTOR MEDIUM AND
LONG WAVE SUPERHET
 PORTABLE and CAR RADIO 

SPECIFICATION:
* Peak output 425 mW Push -Pull
* 6 "Top Grade" Ediswan Transistors
* New type Printed Circuit with all

component positions clearly marked
* Equally sensitive on Medium and

Long Wave Bands.
* High " 0 " internal Ferrite aerial

with car coupling coil
* Step by Step fully illustrated in-

structions
* Clearly calibrated dial with station

names and slow motion tuning
Full instruction details, double tuned
[FT's, AVC. Packaged components.
Attractive two-colour cabinet, plus
many other featu es.

 No Extras to
buy After Sales
Service. No technical
knowledge re-
quired

 Call for
Demonstration

Continental or Local Stations
anywhere-
 All parts available separately-
No extra cost 

 Inclusive price
of all parts com-
plete in every
detail.

E11.10.0
P. & P. 3/6.

'ILLUSTRATED LEAFLET WITH
DETAILS AND PRICES FREE ON
REQUEST.

UNIT I (illustrated)
Press Button Osc/Mixer stage. 0C170
Transistor. S.W. 5.9 to 13 Mc/s:
MW 510 to 1620 kc/s; LW 150 to
275 kc/s. Printed circuit. Size 3.4
x 2.1 x I.8in. Output 465 Kc/s I.F.
PRE -ALIGNED AND TESTED. 90'3.
P. & P. If-.
UNIT 2
465 kc/s I.F. Amplifier, 2-0C169
Transistors. Double tuned I.F.T.'s.
Diode Detector, A.V.C., etc. Printed
circuit, Size 3f x If x lin. Ready
to use. PRE -ALIGNED AND TEST-
ED. 92/6. P. & P. 1/-.

UNIT 3
4 Transistors, I watt Audio Amplifier,
60-1600 c/s 3dB. SmV input for

1 watt. 2-007 I , 2-0074 Transistors.
Printed circuit. Size 3 x. 2.2 x
1.2in. Ready to use. 92/6. P. & P. II-.
SUNDRIES (FOR ABOVE UNITS)
8 x /in. M.L.S. Ferrite Aerial and
Coils. 12/6.
176pF 176pF Tuner, 9/6. 2-15 pF
Trimmers, I/- each. 7 x 4in. 3 ohm
Speaker, 20/- OR 9 x 6in. Cels., 25/..

FULLY ILLUSTRATED BOOKLET SHOWING INTER-
CONNECTION OF ABOVE 2/6

MARCH, 1961

* BABY-SITTER *
Leaflet on request

ALL TRANSISTOR PORTABLE
BABY OR INVALID ALARM

Battery operated Push -
Pull Circuit with 5in.
Speaker. Output: Low
impedance. Input en-
ables it to be used over
any distance with up
to 3 microphones.
* Microphone is plac-
ed within 6 feet of baby;
twin flex is taken to

Amplifier unit placed in any room required.
Completely assembled with Battery and Micro-
phone, ready to use. .CM n nu.v P. & P. 2/6.
 BATTERY LIFE 3 to 4 months
 FULLY PORTABLE

(

 BATTERY OPERATED
 100".., SAFE

* Simple to Build
* After Sales Service
* Ideal for Begin-

ners

BUILT-IN FERRITE
ROD AERIAL

FREE Diagram on
Request

SUPER -3
PERSONAL

POCKET RADIO
* Medium Wave Tuning
* Three Transistors and

Diode.
* 9 Months' Battery

Life for 4fd.

Personal Earphone
Output for Quality

Listening

Total cost of all necessary
items with earphone,
battery and transistors,
etc. 37/6 P. & P. 1/6
All parts sold separately

QUARTZ CRYSTALS
FOR
TRANSMITTING
RADIO
CONTROL
OSCILLATORS,
ETC.
Free List on
Request
ALL TYPES FOR
ALL PURPOSES

FROM

5/ -
EACH

Bulk Order
Enquiries Invited

We specialise in components for the
Home Constructor. Valve or Transis-
torised ; from Radio Control co
Amplifiers, Test units to Transmitters.

THE pw y p

Full, Medium and Long Wave
Tuning

* Printed circuit with all
components marked

* 6 MATCHED MULLARD
TRANSISTORS

* Built-in Ferrite Aerial
* ISO mW Output Push -Pull
* Quality 2iin. Speaker
* Size 5,1 x 3
ALL PARTS SOLD
SEPARATELY.
 Easy construction with

fully illustrated building
instructions

 Excellent performance

FREE LEAFLET
WITH PRICES
ON REQUEST

COMING SHORTLY 
7 -TRANSISTOR

AM/FM PORTABLE
TO BUILD YOURSELF

FIRST AGAIN

6 -TRANSISTOR
POCKET SUPERHET

TOTAL COST OF all
NECESSARY ITEMS

£9.19.6
No extras to buy

HENRY'S RADIO LTD.
DEPT. W/W, 5 HARROW ROAD, EDGWARE ROAD, PADDINGTON, LONDON, W.2.
Opposite Edgware Road Tube Station. PADdIngton 1008/9. OPEN MONDAY to SAT. 9-6. THURS. I o'clock

COMPLETE ILLUSTRATED
LEAFLETS OF ALL HOME
CONSTRUCTION UNITS

FREE ON REQUEST.
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Matched
Sets of Transistors

$ SPECIAL OFFERS -FULLY GUARANTEED 
I 6 Mullard Transistors
' and Diode

1-0C44 ONLY
2-0C45
1-0071
2-0072

and
1-0A81
or with 2-0A81, 62/6

60/.'
PER SET

6 Ediswan Transistors and two Diodes

I-XA102
2-XA 101
1-X8103
2-XC 101

and
2 -Diodes

57/6

6 Mullard Transistors
and Diode -1 watt
output

1-0C44
2-0C45
I-OC81D
2-0081

and
I -0A8 I
or with 2-0A81, 65/ -

ONLY

62/6
PER SET

A 4 Mulled Transistors
for 1 watt amplifier

1-007 I
1-008 I D ONLY

ONLY 2-0081
with Cooling 49/6
Clips PER SET

PER SET Capable of I watt PushPull -

ALL THE ABOVE TRANSISTORS ARE 1st
GRADE AND SELECTED FOR PERFORMANCE

TRANSISTORS
From 3/6 each
SEND FOR NEW FREE LIST WITH

DATA AND USES

FULLY GUARANTEED
We can supply a Transistor for every need!

411* ADDRESS

WIRELESS WORLD

9.72 Mc/s IF STRIP
 2-EF92 Valves
 3-EF9I Valves
 I-EB91 Valve

32/6 7:
BRAND NEW WITH DIAGRAM

BC221 FREQUENCY METER
125 kcfs CO 20 Mc/s: Three Valve Crystal
controlled Oscillator. Battery operated.
Complete with Calibration Charts and
Handbook. m C CARRIAGE

U FREE
NEW CONDITION WITH HANDBOOK.

"STEREO
3-D"

STEREO RECORD PLAYER
AMPLIFIER

New high -gain circuit with full tone,
balance and volume controls. Can be
used with all types of records as well as
stereo.

* 2 WATTS PEAK PER CHANNEL
* ECC83; 2-ECL82 VALVES
* MAINS 110/250V A.C.

Complete with speaker
sockets, calibrated dials, etc. 97/6
BUILT and TESTED P.P. 2/-
** COLLARO 4 -SPEED STEREO

AUTO -CHANGER, ideal for use
with above amplifier, E7110/-, P.P. 3/6
** 9 x 6in. large magnet Elac speaker,

for use with STEREO 3-D, 37/- pair.
P.P. 1/6.

10`

CrystalCrystal Microphones
ACOS 39-I Stock Microphone with screened
cable arid Stand (List S gns.), 39/6. P.P. 1/6.
ACOS 40 Desk Microphone with screened
cable and built-in Stand (List 50/-), 19/6.
P.P. 1/6.
ACOS 45 Hand Microphone with screened
lead, vary sensitive. 29/6. P.P. 1;6.

931A (27M1)
ICY 2696)

PHOTO MULTIPLIER
Brand new, original cartons.

60/ - Base 2/ .
Also: Special purpose 931A-CV337

Base
each. 2,-.80(-

MARCONI NO. 19 SET CRYSTAL
CALIBRATOR

6 -Valve Crystal Controlled Oscillator. 10 kcis.
100 kc/s and I Mc/s. New Modulator. Unused
with Handbook. 79/6, P.P. 2/6.

DECCA AMPLIFIER
As supplied in the well-known
Deccamatic III. Uses ECL82

controls. Size 8.4x3ix3in. P.P. 2/6. J.7valves,

full range tone and volume

 IDEAL FOR PORTABLE RECORD
PLAYER 

8 6in. CELESTION SPEAKER
for use with above. 25/-. P.P. 1/-.

IIENIII"S RADIO LTD.
ACKNOWLEDGED THE SPECIALISTS

* TRANSISTORS
* QUARTZ CRYSTALS
* VALVES & TUBES

* MINIATURE &
STANDARD
COMPONENTS

A SHORT LIST FROM
OUR VAST STOCK

COSSOR "TRAVELLER'S FRIEND"
4 TRANSISTOR POCKET RADIO

Complete kit of parts to build this wonder-
ful set. Size 6 x 3) x 1)in. Weight
17 oz. Printed circuit, ferrite aerial, 2in.
speaker. Original price 18 gns
£7-19-6 Complete P. & P. 2/6.

CRYSTAL DIODES
General Purpose GEXOO, each 1/.., per
doz. 9/-. All other types in stock. All
types of Sub min. Condensers and Resistors.
Send S.A.E. for our List of All Components.

LABGEAR AUDIO POWER OUTPUT
METER

Build this wonderful meter in an evening.
Two ranges: 25 mW-1 W and 1 W to 10 W.
Accuracy 5%. Complete kit.
£2-19-6 P. & P. 2/-.

TAPE DECKS
COLLARO STUDIO TAPE TRANSCRIPTOR
3 motors, 3 speeds 1), 3/, 7). Push button
controls. LIST PRICE 16 GNS.
£12-19-6 P. & P. 3/5.

TRANSISTORS
P.N.P. Junction types.

AUDIO, suitable for high gain and low freq.
amplifiers, and for output stages up to
250 milliwatts. Double spot -yellow and
green Each 5/-
R.F. suitable for medium and low freq.
oscillators, freq. changers and I.F. ampli-
fiers (1.5 to 8 Mc/s.). Double spot -yellow
.ind red. Each 7/6
Type T81. Suitable for all audio applications.
l'ost 6d. Each 3/6

One dozen 35/- post free
Special prices quoted for large quantities.

AVANT! C STEREOPHONIC HI -Fl AMPLIFIERS -
AT ALMOST HALF LIST PRICE WHILE EXISTING STOCKS LAST. BRAND NEW

IN MAKER'S CARTONS -100--250 VOLTS -SMALL DEPOSIT SECURES.
PL6/21 10 WATT MONAURAL AMPLIFIER AND
COMBINED PRE -AMPLIFIER CONTROL UNIT
5 Inputs. Size 14)in. wide 9in. deep, 4in. high.

19 GNS. CARR.I &
INPS11.1C776. 929/8/-

'

SPA11 STEREO AMPLIFIER AND PRE-
AMPLIFIER

Twin 10 watts output, 3 -dimensional Monaural
reproduction by combining both channels, 3
inputs for each channel. Size 14fin. wide, 4in.
high, 8/in. deep. LIST PRICE £29/8/-
19 GNS. CARR. & INS. 7/6.

STEP 11 STEREO PICK-UP PRE -AMPLIFIER
UNIT

Size 7) x 4) x LIST PRICE £6116/6
14-19-6 CARR. & INS. 7/6

RECORD CHANGERS
B.S.R. U.A.8 complete with latest £6-19-6"fukfi" cartridge
Stereo £7-19-6
COLLAR() CONQUEST 4 Speed auto £7-19-6
GARRARD RC120 4 Speed auto 9 GNS.
COLLARO JUNIOR 4 speed Single £3_15-0
Play Complete with Arm and P.U.

P. & P. 3/6.
Garrard TA Mk. 11. Wired for Stereo, E8-9...0
plug in head, 4 speed single play.

P. & P. 3/6.

VERDIK TAPE RECORDERS
First class Tape Recorders using the famous
Collaro transcription deck. 3 speed 1)-3/-7f
I.P.S. Mic. and Radio inputs. Mn. x 32,in. internal
speaker. Valve line up ECC83, ECL82, EM84.
Wow and Flutter 0.15% total at 7)in/sec. Size
width 15fin. depth 6/ in., height 61in., weight 261b.
LIMITED STOCK ONLY.
Model S22 2 -Track 32 GNS.
Model S44 4 -track 39 GNS.

CARR. & INS. 21/-.
8 WATT AMPLIFIER

This superb 8 watt amplifier made by well knows
manufacturer, ready for your Hi-Fi cabinet.
Spec.: 2 ELM, 12AX7 and EZ81 push pull output
Separate Bass and Trele controls on panel with
extended lead., SPECIAL BARGAIN e
WHILE STOCKS LAST. P. & P. 3/6. Xt..- a -u

SP21/2

STEREO PRE -AMPLIFIER CONTROL UNIT
Twin channel. Designed primarliy for use with
two DL7 35 Power Amplifiers. Six inputs for
each channel. LIST PRICE 8281101-

£16-19-6 CARR. & INS. 7/6.

WIRECOMP ELECTRONICS
378 HARROW ROAD, LONDON, W.9. TEL.: CUNNINGHAM 9530

Hours of business: 9 a.m. to 6 p.m. Open all day Saturday
Opposite Paddington General Hospital. Buses 18B & 36 pass the door.
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I2in. HEAVY DUTY 15
WATT SPEAKER 105/,
ACOS DUST BUG FOR
AUTOCHANGERS 23/4.
3 PIN CONTINENTAL
PLUG AND SOCKET 4/9 pr.
PICK UP MATCHING
TRANSFORMER BSR AF333
36/-.

AZI ... 10/-,PEN45 8/-
AZ31 ... 10/- SP4 5/-
DAF96 ... 8/- TH30C 5/-
DF96 ... 8/- TP22 10/-
DK96 ... 8/- U10 9/6
DL96 ... 8/- U25 13/6
EABC80 9/- U26 10/-
EAF42 ... 9/6 U50 8/-
E B9I ... 4/6 UABC80 9/-
EBC3 ... 5/- UAF42 9/6
EBC33 ... 6/9 UBC4I 8/6
EBC4I ... 8/9 UBC8I 11/4
EBF80 ... 9/9 UBF80 9/-
EBF89 ... 9/6 UCC84 WI I
ECC81... 8/- UCC85 9/6
ECC82 ... 7/6 UCH42 9/6
ECC83 ... 9/- UCH8I 9/6
ECC84 ... 10/- UCL82 11/6
ECCB5 ... 9/6 UCL83 13/6
ECF80 ... 12/- UF85 9/- 6K8GT 10/-
ECF82 ... 10/6 UF89 9/- 6L6G ... 8/-
ECH42 ... 9/6 UL41 91- 6L6M ... 9/6
ECHO! 9/- UL84 9/- 6L18 ... 11/6
ECL80 9/6 UU6 10/- 6N7GT 7/6
ECL82 10/6 UYIN 12/6 6Q7G ... 7/6

UY4I 7/6 6Q7GT 9/6
UY85 7/- 6SK7 ... 6/-
VP23 6/6 6SL7GT 81-
VR105/30 8/- 6SN7GT 7/6
VR150/30 7/6 6SQ7 ... 9/3
VU39(MU12/ 6U4GT 12/-
14) 8/9 6V6G ... 6/-
Y63 7/6 6V6GT 7/9
IA7GT 13/6 6X4 7/6
IC2 11/6 6XSG 7/-
1C5GT 12/6 6X5GT 7/-
IH5GT 9/- 6130L2 12/6
1N5 10/6 786 10/6
R5 7/6 787 8/6
S5 6/6 7C5 11/-
T4 5/6 7C6 8/-

3D6 5/- 7H7 8/-
3Q4 7/6 7S7 9/6
3Q5GT 9/6 7Y4 8/6
354 7/6 10F1 ... 12/6
3V4 8/- 10P 13 ... 23/3

12A6 5/ -

VALVES I2AH8... 12/-
12AT7 ... 7/6

4D I , 3/- I2AU7... 8/-
5R4GY 9/6 I2AX7 8/-
5U40 6/- 12BA6 9/-
5V4 11/6 128E6 ... 9/-
5Y3G 8/- 1203 ... 7/-
5Y3GT 7/6 1217GT 10/6
5Z4G 9/- I2K7GT 6/6
6A7 10/- I2K8GT 13/6
6ABG 9/- 12K8M 13/-
6AK5 5/- I2Q7GT 6/6
6AL5 4/- I2SK7 ... 6/-
6AM5 7/6 12SL7 ... 8/-
6AM6 4/- 12SN7GT 10/-
6AQ5 7/6 15 D2 ... 7/9
6AT6 8/6 25A6 ... 9/-
6BA6 7/6 25L6GT 10/-
6BE6 7/6 2574 ... 9/6
6BH6 9/- 2575 ... 8/-

0Z4 ... 68J6 9/- 2576 ... 10/-
PCC84 ... 6BW6 9/- 30FLI ... 10/6
PCC85 ... 4/6 30L15 ... 23/3
PCF80 ... 6C5GT.. 6/6 30P4 ... 15/-
PCF82 ... 6C6 5/- 30P 12 ... 12/6
PCL83 . 6D6 5/- 30PLI ... 12/6
PL36 ... 6CH6 8/6 35L6GT 10/-
PL81 ... 6F6G . 7/- 25Y5 .. 9/9
PL82 .. 6F6M . 7/6 35Z4GT 8/-
P183 . . 6.15GT 5/- 42 8/-
PX25 .. 6J5M ... 6/6 35Z5GT 9/-
PY80 ... 6.16 5/6 50L6GT 8/6
PYBI ... 6J7G 6/6 75 10/6
PY82 ... 6K7G ... 4/- 80 8/6
PY83 ... 6K7M ... 6/9 142BT 3/6
PEN4VA 6K8G ... 6/6 210DDT 4/6
PEN25 ... 6K7GT ... 5/9 2 IOVPT 3/6

MICROPHONES
* Acos mit. 39/I, crystal stick microphones for

use as a hand, desk or floor stand unit, listed
at 3 gns. Our price 39/6. Table stand 7/6 extra,
floor stand adaptor 12/6 extra.
Acos Mit. 40, as supplied with modern tape
recorders with a folding rest and 8ft. lead, listed
at E1/15/-. Our price 19/6.

* GBS Microphone, Pencil Stick type, fitted with
muting switch 42/-.

* T.S.L. Crystal " Stick " microphone, model
MX3, for general purpose use, complete with
table stand 45/,

* T.S.L. Moving Coil Microphone, for high or low
impedance. Brown and cream plastic case with
a fold, in table rest. 6ft. cable and a standard
3 -way connecting continental plug, L4/4/,

VALVES
EF6 5/-
EF41 9/6
EF50 5/-
EF5OSYL 7/-
EFB0 7/-
EF85 7-
EF86 12/6
EF89 8/9
EF91 5/9
EF9 1 (BVA) 9/-
EF92 6/-
EK32 7/-
EL32 4/6
EL33 I4/-
EL41 9/-
EL84 . 9/-
EL91 . 4/6
EM34 .. 9/6
EM80 . 9/6
EM8I .. 10/6
EY51 9/6
EY86 . 10/-
EZ40 7/6
EZ4I 7/6
EZ80 7/-
EZ81
FCI3
FW4/500 10/

5/
-

GZ32 11/6
HL23DD 8/6
HL42DD 10/-
KT2

8/6
KT6I /6
KTW6I

13
6/6

MX40 12/6

VALVES
56
8/6
11/6
8/9

11/6
13/6
13/6
11/-
8/6
9/6

12/6
7/6
8/6
7/-
8/6

10/-
6/ -

COLLARO STUDIO TAPE
TRANSCRIPTOR

3 motors, 3 speeds, If, 3.1., 7f
i.p.s., take 7in. spool. Push but-
ton controls. PRICE 12 gns.
Tape extra. Carriage and insur-
ance 5/6.

COLLARO Mk. IV TAPE
TRANSCRIPTOR

Four heads. Twin track operation.
Pause control. Tape measuring
and calibration device. Two
motors. Fast re -wind. 7in. tape
spool. 3 speeds. 3v' -in., 7fin. and
I5in. per second. Finish cream
polystyrene cover plate with
maroon control. Delivery from
stock L16/19/6.

LATEST B.S.R.
" MONARDECK " SINGLE

SPEED
3iin. i.p.s., takes 51in. spools.
Simple controls. 18/8/0. Tapes
extra. Carr. and insurance 5/6.

AUTOMATIC RECORD
CHANGER UNITS

BSR " MONARCH " UA8. 4 -
speed unit with B.S.R. FULFI
cartridge. L6/15/0.

BSR " MONARCH " UA8. As
above but fitted with B.S.R.
FULFI STEREO cartridge. L6/19/6.
GARRARD 210 Automatic Record
Changer. 4 -speed will take eight
records 10in. and I2in. arm wired
for stereo fitted MPMS head mould-
ing with GCB mandral cartridge.
L10/19/6.

BSR " MONARCH " UAI4 4 -
speed unit in two-tone grey,
0119/6.

COLLARO CONQUEST 4 -speed
fully mixing changer, complete
with studio " 0 " cartridge.
L6/19/6.

GARRARD RCI20 Mk. 2 4 -speed
unit with manual control to
enable records to be played
singly. Fitted GC2 cartridge.
L6/19/6.

MARCH, 1961

P.W. TRANSISTOR SUPERHET
PRINTED CIRCUIT VERSION

All components available from stock. Complete kit L9/15/-.
Full detailed shopping list, point to point wiring diagram, fully

illustrated 1/6
Coil Set (Osc. and 3 1.F.T.$)
Driver Transformer
Output Transformer
Ferrite Rod Aerial

22/6
11/6
10/6
10/ -

Printed Circuits 9/-
00 Gang Condensers II/ -
Volume Control V.C. 1545 10/6
Switch 3/6
Hardware Kit 4/6
Transistors (set of 6 plus crystal diode GD9) 70/ -
Speaker 19/10
Case 7/6
Complete Kit of Condensers 15/ -
Complete Set of Resistances 6/6
Trimmers (2) 2/8
All above components are brand new and are fully guaranteed.

LOUDSPEAKER UNITS
All Brand New

if square Rola C25 26/10
2fin. square EMI 18/6

4in. square Elac Tweeter 12/6
5in. round Plessey with

O.P.T. 16/6
6fin. round Celestion 17/6
8in. round Richard Allen 18/6
10in. round Elac 25/-
I2in. round Plessey 29/6
6in. x 4in. Plessey 19/6
7in. x 4in. Plessey 19/6
Bin. x Sin. Celestion and

Richard Allen 19/11

10in. x 6in. Celestion and
Plessey 22/6

RECTIFIERS
RM I 5/3; RM2 6/9; RM3 7/6;
RM4 13/6; RM5 19/6; I4A 86 19/6;
I4A 97 19/6; 14A 100;19/6; LW7
17/6; I8RA 1-1-16-I 6/-; FC3I
(I4R8-2)

1a

1-2-8-3) 22/6; FC101 (I4RA
1-2-616.
Rectifiers suitable for Battery
Chargers 6 and 12 volt output:
2 amp 7/- 3 amp 10/-
4 amp 1216 5 amp 14/6

HEAT TRANSFORMERS
All 240 v. input 4 v. 3 amp. 10/-.
6.3 v. I f amp. 619. 6.3 v. 3 amp.
10/-. 12.6 v.-, amp. 5/9. 5 v. 2
amp. 10/, 2 v. 3 amp. 813.

SINGLE PLAYERS
GARRARD

MODEL TA/MK. II 4 -speed single
player. Die-cast aluminium pick-
up with GC2 cartridge. Auto-
matic stop. 9fin. diameter turn-
table. 18/10/4.

COLLARO JUNIOR
4 speed turntable and pick-up.
Complete with crystal cartridge
and sapphire styli. Finish cream
with maroon turntable mat and
speed control. Price 75/- or turn-
table and motor only at 52,15.
Pickup only 27/6.

WB STENTORIAN HFI012
10 WATTS 95/- EACH.
SCOTCH RECORDING TAPE
150/18, 7in. SPOOL 50/-.
TAYLOR MODEL 127A MUL-
TIMETER LIO.
REPAN CO FS3 FERRITE SLAB
AERIAL 7/6.
HENLEY SOLON INSTRU-
MENT IRON, MODEL 625,
24/,
BELLING -LEE DIPLEXER
L1338, 11/,
BIB RECORDING TAPE
SPLICER 18'6,
ELSTONE MULTI -RATIO
OUTPUT TRANSFORMER 10
watts 23/..
CAR RADIO AERIALS (TELE-
SCOPIC) 39/6 each.
MINIATURE IF TRANSFOR-
MERS 475 KO 9/. pair.
PLASTIC SPEAKER CABIN-
ETS FOR Sin. UNIT, WHITE
15/-.

CATALOGUE
OUR 1961 CATALOGUE
IS NOW AVAILABLE.
PLEASE SEND 1/- IN
STAMPS FOR YOUR
COPY. TRADE CATA-
LOGUE ALSO AVAIL-
ABLE. PLEASE ATTACH
YOUR BUSINESS
LETTER HEADING.

CO -AXIAL CABLE
Semi -air space 75 ohms 6d. yard.

"CABY " SUPREME MULTI -
RANGE TEST METER

Solves your problems with speed
and accuracy.
Model A10. Measurement ranges:
D.C. volts 10 v. to 1,000 v.
A.G. volts 10 v., 50 v., 250 v.,
500 v., 1,000 v.
Resistance ohm; 10K ohms, I

megohm. Size of meter 5fin.
x 31in. x Ilin. Price L4/17/6
inclusive of test prods., instruc-
tion and batteries.

RECORDING TAPES
Plastic reel 7in. 1,200ft. tape.
Top quality. 23/- each.
Sin. reel 600ft. 12/9.

103 LEEDS TERRACE,
WINTOUN STREET,

LEEDS 7

TERMS: Cash with order or C.O.D. Pos-
tage and packing charges extra, as follows:
Orders value 10/. add 1/-; 20/- add 1/6; 40/ -
add 2/-; L5/51- add 3/-, unless otherwise stated.
Minimum C.O.D. fee and postage 3/..
Full terms of business see inside cover of
our catalogue.
Personal shoppers 9 a.m. to 5 p.m. Monday
to Friday. Saturday 10 a.m. to I p.m.
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RCA AR88D RECEIVERS
One of the most renowned American Communications Receivers ever
manufactured. Widely used by all the Armed Services to maintain
World-wide Communications and Monitoring Posts under all con-
ditions. Employs 14 valves, and has 6 switched overlapping wave
bands for complete coverage. Refinements include Mechanical
Band Spread with Logging Scale, Automatic or Manual Volume
Control. Automatic or Manual Noise Limiter, BFO with pitch control,
RF and AF Gain Controls, Variable IIF Tone Control, Variable
Selectivity with Crystal Filter, Aerial Trimmer, Choice of Head-
phones or Speaker. Has internal mains power pack for nominal
115-230 volts A.C. In Black Crackled Case size 191in. W. x llin. H. x
191in. D. Thoroughly reconditioned, immaculate in appearance, and
in perfect working order. Covers 500 kc/s-32 Me/s, price
(add carriage 30/- and 50/- deposit on returnable transit case).
S.A.E. brings illustrated descriptive leaflet.

£45

R1155 RECEIVERS
The famous Bomber Command Receiver known the world over
to be supreme in its class. Covers 5 wave ranges: 18.5-7.5 Mc/s. 7.5
-3.0 Mc/s. 1,500-600 kc/s., 500-200 kc/s., 200-75 kc/s. and is easily and
simply adapted for normal mains use, full details being supplied. All
sets thoroughly tested and in perfect working order before despatch,
and on demonstration to callers. Fitted with latest type Super
Slow Motion tuning assembly. Have had some use, but are in ex-
cellent condition. ONLY Z9/1916.
A.C. MAINS POWER PACK OUTPUT STAGE in black metal
case to match receiver, enabling it to be operated immediately,
by just plugging in, without any modification. Fitted with 8in.
P.M. speaker £6110/-. DEDUCT 10/- IF PURCHASING RE-.
CEIVER AND POWER PACK TOGETHER.
Send S.A.E. for illustrated leaflet, or 1/3 for 14 -page booklet which
gives technical information, circuits, etc., and is supplied free with
each receiver. Add carriage 10/6 for Receiver, 5/- for Power Unit.

POWER UNITS TYPE 234

Primary 200/250 v. 50 cycles. Outputs of 250 v. 100 mA.,
and 6.3 v. 4 amps. Fitted double smoothing. For normal
rack mounting (or bench use) having grey front panel size
19in. x 7in. ONLY 59/6 (carriage, etc., 7/6). Or fitted
with 21in. A.C. volts output meter, 79/8 (plus cam as
above).

CARRYING CASES, solid leather. SLIGHTLY USED.
Internal dimensions 81in. H. x Sfin. W. x 4f in. D.
Fitted lock and key, and shoulder strap. Ideal for Test
Instrument, Camera and accessories, etc. ONLY 251 -
(postage 2/-).

BC 342 RECEIVERS. A few only of them famous Ameri-
can sets covering 1.15-18.0 Eels. in six bands. Internal
115 v. A.C. Mains pack. A super receiver in first-class
condition and perfect working order. ONLY £25
(carriage 15/-).

HBO MAINS POWER UNITS. A.C. Input 115/230 volts,
Output D.C. (fully smoothed) 230 volts 75 mA., and
6.3 volts 3.5 amps. Complete in black crackled case
ONLY Awe.

12 -WAY SCREENED CABLE. In 10ft. lengths, fitted
with plugs, originally made for No. 19 Wireless Set.
UNUSED. ONLY 15/- per lead.

P.M. SPEAKERS. 3in. Dye, 611n. 1716. Sir.
12in. 29/6.

SPRAGUE CONDENSERS. Metal cased wire ends. New.
.01 mfd. 1,000 v. and .1 mid., 500 v. 7/6 per dozen.
Special quotes for quantities.

HETERODYNE FREQUENCY
METERS TYPE LM 14

Frequency range 125-20,000 Ice/ s. iu 2 bands. This is the
United States Navy Model of the well-known BC.221
Frequency Meter, but has many additional features
which increase its usefulness. Voltage stabilisation cir-
cuits and Crystal control ensure extreme accuracy, and in
addition It is fitted with an Internal Modulation switch
to allow use as a Signal Generator. Size only 8fin. x
8in. x 91in. Full information on request.

UNIVERSAL VOLT -OH M-
MILLIAMETER

Reads A.C. and D.C.
Volts up to 1,000 in
5 ranges at 1,000
o.p.v., D.C. Current
(3 ranges) to 500 mA.
Resistance readings
to 200 Kohms in
2 ranges. Basic
movement 300AA
sensitivity. Easily
read open scale.
Dimensions 51in. x
3191. x 21in. Beauti-
fully made, and fully
guaranteed. Complete
with leads, prods and

toy. ONLY
internal bat- Ca /6

BC 221 FREQUENCY

METERS
Similar specification to LM 14

Frequency Meter below, but does
not have internal modulation or
voltage stabilising circuits. Com-
plete with original calibration
book, 'crystal, valves, and in-
struction book. Used, but in
very good condition. ONLY
£16. Illustrated descriptive leaflet
available on request.

DOUBLE BEAM
OSCILLOSCOPE TUBES

Type CV 1596 equivalent to Cossor 09D as used in
oscilloscopes by Cossor (339 series). Hartley and
Erskine (13 series). Listed at e12/10/-. Our price
62/1916 (carriage 5/8). Brood new in makers' crates.

METERS
F.S.D. SIZE AND TYPE PRICE

25 tnicroamps D.C. 21in. Proj. circular 5916
50 microamps D.C. 21in. Flush circular 5916
50 microamps D.C. 31in. Flush circular 80/-

100 microamps D.C. 21in. Flush circular 39/6
1 millianap D.C. 21in. Flush circular 301-
1 milliamp D.C. 81in. Flush circular 50/-

200 milliamp D.C. 21in. Flush circular 12/6
20 amps D.C. 2in. Proj. circular 7/6
40 amps D.C. 2in. Proj. circular 7/6
6 amps D.C. 2in. Flush square 12/6

300 volts A.C. 21in. Flush circular 25/-
500 volts A.C. 21in. Flush circular 25/ -

HIGH FREQUENCY A.C. VOLTMETER

A First Grade Moving
Iron Instrument with
Bin. Mirror Scale, read-
ing up to ISO volts
A.C. at 400 and 1,200-
2,400 cycles. In svb-
stantial Oak case wqh
removable lid, overall
size 81In. x 8f in. x 51in.
Recently made for the
Air Ministry. by
Everett Edgcumbe,
and in perfect order.
Brand New & Unused.
ONLY £7110)-. Can
also he supplied for
50 cycles, use either
0-150 or 0-300 volts.

POWER UNIT TYPE 3. Primary 200;250 volts A.C.
50 cycles. Outputs of 250 volts 100 mA., and 6.3 volts
4 amps. Fitted double smoothing and 2 meters to read
H.T. current and voltage. Far normal rack mounting (or
bench use) having grey front panel. Size 191n. x 7in.
BRAND NEW. ONLY 7916 (carriage 7/6).

INTERCOM. TELEPHONE SET. Two pairs of Brand
New Headphones connected to Breast Microphones,
with leads, etc., in fitted carrying cases. Supplied with
di volt battery, 10 yards twin lien. and full instructions
for connecting to make super intercom. ONLY 27/6.
(Post Extra flex yard.

10,000 OHMS PER VOLT TESTMETER. This latest
Caby model is a bandy pocket sized tester 55 x 3f
x 25in. Reads low D.C. voltages at 10,000 ohms per
volt, up to 10,000 v. A.C. and D.C. at 4,000 o.p.v. Re-
sistance to '20 megs. D.C. current to 250 milliampe
and also Decibels. Complete with Test Leads, Batteries
and Instruction Book. ONLY 26/10/,

12 VOLTS AMERICAN DYNAMOTOR, Delivers 220 volts
at 100 mills. Size 51 x 31in. diameter. Ideal for running
Radio and Electric Shaver etc. from car battery,
ONLY 32 6.

MARCONI SIGNAL GENERATOR TF 1440/7. Coverage
85 k., 2.5 Me/s. and 8 Mc/s.- 70 Mc/s. Complete, and
in AS NEW CONDITION. ONLY £95.

AMPLIFIER N24

Utilises 4 valves 1 each 5740, 6V6G, 6370, 6J50 and
high quality components such se " C " Core Trans-
formers and Block Paper Smoothing Condensers. A.C.
Mains Pack for nominal 110 x 230 volts. Provision for
600 ohms or High Impedance Input. Output to 600
ohm Line. For normal use only requires changing Output
Transformer. Output approximately 4 watts. Designed
for Standard Rack Mounting, having grey front panel
size 19in. x 7in. All connections to rear panel, front
having " On/Off " Switch. Gain Control, Indicator
Light. Fuses and Valves Inspection Panel. BRAND
NEW IN MAKER'S PACKING. ONLY 24/9/6 (car-
riage 10/6).

Cash with order please, and print name and address clearly
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS

HARRIS ELECTRONICS
(LONDON) LTD.

Radio Corner, 138 Gray's Inn Road, London, W.C.1. Phone: TERMINUS 7937
Open until I p.m. Saturdays. We are 2 mins, from High Holborn (Chancery Lane Station) and 5 mins. by bus from King's Cross.



108 WIRELESS WORLD MARCH, 1961

SELENIUM
L.T. METAL
RECTIFIERS

Full wave, bridge
connected. All new
and guaranteed.

12/18 v. I amp. 4/3 12/18 v. 10 amp. 22/6
12/18 v. 24 amp. 6/9 24/36 v. I amp. 9/6
12/18 v. 4 amp. 9/9 24/36 v. 2 amp. 13/6
12/18 v. 5 amp. 12/6 24/36 v. 6 amp. 22/6
12/18 v. 6 amp. 13/6 24/36 v. 10 amp. 45/-

24/36 v. 15 amp 47/6
Please add postage.

L.T. TRANSFORMERS. For charging or
models. All 200/250 volt primaries. 3.5, 9 or
17 volt I amp., 9/9; 3.5, 9 or 17 volt 2 amp., 14/3;
3.5, 9 or 17 volt 4 amp., 16/6; 9 or 17 volt 6 amp.,
26/-; 3, 4, 5, 6, 8, 10, 12, 15, 18, 20, 24 or 30 volts
2 amps, 18/6; Ditto but 4 amp., 30/-. Please add
postage.

PLESSEY
24 -VOLT

D.C.
PUMPS

Self lubricating, capacity 60 g.p.h. at 30 lb./
sq. in. Will operate O.K. on 12 v. f BSP
inlet/outlet union. Only 15/6 each. P/P 2/6.

CARPENTER RELAYS
570 ohm coils. Side
stable single changeover
contacts. Brand new
boxed, 12/6 each. P/P I /3.

PORTABLE PRECISION VOLTMETERS
Brand new moving
iron instruments by
famous manu-
facturer. Housed in
polished teak case,
Ein. mirror scale.
2 ranges, A.C.
or D.C. 0 to 160
v. and 0 to 320 v.
Accuracy with-
in 2%, f5/19/6
ea. P/P 3/6.

SPARES KITS FOR CR.1 00 RECEIVERS
Contains 15 valves; 2-DH63; 2-X66; 2-KT63;
2-1.350; 7-KTW6 I. Condenser and resistor
packs, pots, toggle switch, output transformer, etc.
All brand new, 59/6. P/P 3/6.

FIELD TELEPHONES TYPE F.
Ideal for all
intercom.
systems,
house,office,
building
sites, etc.
Generator
bell ring-
ing, 2 line con-
nection. Sup-
plied complete
with batteries
and wooden carrying
case, fully tested. E4/19/6
pair. P/P 5)-.

PAINTON
MINIATURE

DINES
PLUGS AND

SOCKETS
All new and unused.
2 pin 2/6 pr.
4 pin 3/6 pr.
6 pin 4/- pr.
8 pin 4/6 pr.
Please add postage.

12 pin 5/6 pr.
18 pin 7/6 pr.
24 pin 8/6 pr.
33 pin ... 10/6 pr.

MULTI -RANGE
TESTMETER
BARGAIN

Imported, brand new and
guaranteed. 1,000 ohm;
volt A.C./D.C.
Volts D.C.: 10, 50, 250,
500, 1,000 v.
Volts A.G.: 10, 50, 250,
500, 1,000 v.

Current D.C. I mA., 100 mA., 500 mA.
Resistance: 2,000 ohms and 200,000 ohms.
Supplied complete with all instructions and
test leads.
Price 59/6 each. P/P 2/6.

MARCONI TF-373 UNIVERSAL IMPED-
ANCE BRIDGES. Reconditioned to maker's
specification. 0-100 H., 0-100 mfd., 0-I megohm.,
0-100 Q, each on 5 ranges at 1,000 c/s. £35 each.
MARCONI TF-329 " Q" METERS. Range
0 to 500 Q. Frequency 50 kc/s to 50 Mc/s. Re-
conditioned to maker's specification. E65 each.

ARE
AMERICAN
RECEIVERS

Frequency cover-
age on 4 bands 195
kc/s to 9.05 Mc/s
continuous. Operation
from 24 -volt D.C. Ideal
for boat or car. Precision vernier drive.
Valve line-up: 12SA7, 4-12SF7, 12A6 and
991. Supplied fully tested and checked,
E10/19/6 each. P/P 7/6.

BRAND NEW
MEDRESCO
HEARING
AIDS

Supplied fully tested and complete with ear-
piece, leads and battery pouch. Incorporates
3 sub -miniature valves and sensitive crystal
microphone. Only 32/6 each. P/P 1/-.

VALVE VOLTMETERS No. 2. A laboratory
instrument at a fraction of cost. Five ranges
A.C. and D.C. 1.5 v., 5 v., 15 v.. 50 v. and 150 volts.
Operation 200/250 volts A.C. Supplied as new,
ully tested and complete with internally mounted

H.F. probe. £17/I0/- each. P/P 10/-.

BRAND NEW Boxed
100 MICROAMP
METERS. Standard
24in. flush panel mount-
ing. Scale calibrated
0-100 microamps. 42/6
each. P/P. 1/3.
Also available 31in. panel
mounting 62/6 each.

(RADIO) LIMITED'
Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

LISLE STREET, LONDON, W.C.2

COLLARO STUDIO TAPE
TRANSCRIPTORS

Latest 1961
model. 3 speeds

>I 1/, 31 or 74.
Fitted with 3

separate motors,
digital counter,
press button
switching, pro-
vision for fitting
extra stereo
head. Supplied

brava new and guaranteed complete with
spare 71n. spool. £12 each. P/P 316.

COAXIAL PLUGS AND SOCKETS
All new and unused.
Large stocks available.
Type I. Films and
Equipment, 2/6 per pair.
Type 2. Miniature Pye,
2/6 per pair.

R.C.A.
LOUD-

SPEAKERS
High quality 8in.
3 ohm. speaker
housed in black
crackle metal case
to match AR -88 or
H.R.O. receivers.
Supplied brand
new and boxed.
45/- each. P/P 3/6.

R.C.A. PLATE TRANSFORMERS. Primary
200/250 volts 50 cycles. Secondary 2,000/1,500
/0/1,500/2,000 volts 500 milliamps. Supplied brand
new and boxed, L6/10/- each.

PARMEKO
TABLE TOP

TRANSFORMERS
Input 230 volt 50
cycles. Output 620/
550 / 375 /0 / 375 / 550/
620 volts 250 mA.,
5 volt 3 amp., 5 volt
3 amp. Size 6' -in. x
6,4in. x 54 -in. Brand
new and boxed, 45/ -
each. P/P 3/6.

7,5 K.V.A. AUTO TRANSFORMERS

115/230 volts. Brand

new and boxed, ex-

U.S.A. EIS each. P/P

!CV-.

MINIATURE EARPIECES
Available high(Crystal)
or low (5 ohm) imped-
ance. Ideal for tran-
sistor receivers, etc.
Supplied brand new
complete with lead and
jack and plug. Only 7/6
each complete. P/P 9d.

HOURS OF BUSINESS: 9 a.m.-6 p.m. Thursday I p.m. Open all day Saturday. Please print name and address clearly.
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LOOKTHOUSANDS OF BARGAINS AVAILABLE WHICH WE ARE UNABLE TO
ADVERTISE. IT IS WORTH YOUR WHILE TC PAY US A VISIT

HIGH FIDELITY RECORDING TAPES
Bargain prices. All new and guaranteed.
Sin. long play 225ft. 6/-
5in. std. play 600ft. I2/-
5in. long play, 900ft. 16/-
5.fin. long play, 1,200ft. 19/6
7in. std. play, 1,200ft. I9/-
7in. long play, 1,800ft. 29/-
7in. double play 2,400ft. 49/6

PLASTIC SPARE
SPOOLS. All
new.
5in. 2/- ea., 5Iin.
2/3 ea., 7in. 2/9 ea.
BRAND NEW

PLASTIC
SPOOL

CONTAINERS
5in. 1/6 ea., S/in.
2/- ea., 7in. 2/3 ea.
Please add post-
age.

MINE DETECTOR
No. 4A

Will detect ferrous or non-ferrous metals.
Complete, as new in transit cases. Supplied
fully tested with instructions.

39/6 each, carriage 10/, batteries 8/- extra

METER BARGAINS
20 microamp D.C. M/C flush rd. 24in. 69/6
25 microamp D.C. M/C proj. rd. 21 in. 59/6
50 microamp. D.C. M/C proj. rd. 24in. 49/6
100 microamp D.C. M/C flush rd. nin. 42/6
100 microamp D.C. M/C flush rd. 3f in. 62/6
200 microamp D.C. M/C proj. rd. 21 in. 29/6
300 microamp D.C. M/C flush rd. 21 in. 29/6

1 milliamp D.C. M/C flush rd. 21 in. 25/-
I milliamp. D.C. M/C flush sq. 4in 69/6
30/0/30 milliamp D.C. M/C flush

2fin. rd. 9/6
15 amp. D.C. M/C proj. rd. 2in 8/6
120 volt D.C. M/C flush rd. 3fin 32/6
300 volt A.C. M/C rectifier flush rd. 21in 25/-
300 volt A.G. M/I flush rd. 21in 25/-
500 volt A.C. M/I flush rd. 2fin 25/-
1,500 volts electrostatic proj. rd. 2fin 25/ -

Postage extra.

CRYSTAL MICROPHONES
Brand new and guaranteed.

Type I. Hand or desk type with screened
lead. ONLY 15/6 each. PIP. 1/-.

Type 2. High fidelity stick type, metal cased
and fitted with switch.
Supplied with screened lead
and screened 2 -pin con- Type 2
nector. ONLY 32/6 each.
P/P If-.

Type I

SANGAMO WESTON STANDARD
VOLTMETER

Range 0/30 v. D.C. 1000 ohms per volt. Correct
to B.S. 89 Pr. limits 6 inch mirror scale, £25 each.
3/6 P. & P.

SUB -STANDARD I.F. OSCILLATORS
3 ranges covering 445-485 kc/s. Crystal controlled
fitted with precision variable attenuators. Brand
new, LIS each, 10/- carriage.

NATIONAL H.R.O RECEIVERS

Senior model, table
mounting. Supplied
complete with full
set of 9 coils cov-
ering 50 kc/s. to
30 me/s. All re-
ceivers are fully

tested and aligned. Price 21 gns.
Carriage 10/- extra. Power units are also
available at an extra cost of 59/6 each.

AVO SIGNAL GENERATORS
Frequency coverage 95 kc/s to 40 me/s. Ideal for
all general radio work. Supplied fully tested and
checked £7/19/6 each. P/P 3/6. Operation is from
2 v. and 60 v. batteries but original Avo mains
units can be supplied at 19/6 each extra.

PHOTO VOLTAGE AMPLIFIERS
These special units contain a I microamp
Tinsley galvonometer and a double selenium
photo electric cell. Brand new E9/19/6 each.
P/P 7/6.

FIELD TELEPHONE TYPE L.
Generator bell ringing, 2 line connection. Supplied
fully tested, complete with batteries. 59/6 each.

AMPHENAL
CHASSIS UNITERS

All new and unused.
Available with 15 or
18 pins. Both types 3/6
per pair.

HALLICRAFTER 6 VOLT VIBRATOR
POWER SUPPLIES. Housed in grey metal
case and supplied with all necessary connectors
etc. Made for SX28, S27, S36 receivers. Output 300
volts 170 ma., fully smoothed. Supplied new and
boxed, 29/6 each. P/P 3/6.

SOUND POWERED TELEPHONE
HANDSETS

Make simple inter-
com system. No
batteries re-
quired. Just con-
nect together with
twin flex. Brand
new only 15/- per
handset. P/P 1/6.
Suitable twin flex
21d. per yd.

24 VOLT D.C.
FUEL PUMPS.

Perfect condition,
15/6 ea. P/P. 2/6.

RECORD

CHANGERS

AND

PLAYERS

B.S.R. Monarch UA8 4 speed record changers,
E6/12/6 each.
B.S.R. Monarch UA8 Stereo 4 speed record
changers, £6/1216.
B.S.R. UA14 Stereo 4 speed record changers,
0110/- each.
Collaro Junior 4 spd. single players, £3/I5/- ea,
POST EXTRA.

1,000 WATT MAINS ISOLATION TRANS
FORMERS. 230 volt primary, 230 volt secondary.
Ex -Admiralty heavy duty type. New boxed
L.5 each. Carriage 10/-.
AR.88 WAVECHANGE SWITCHES. 8
banks, 6 positions, complete with all screens.
New, boxed, 17/6 each. P/P 2/6.

BC. 221

HETERODYNE
FREQUENCY
METERS

125 kc/s to 20 Mc/s
As new condition.
Supplied complete
with valves,
crystal and
calibration
charts.

Only

£16
each

P/P 7/6.

Also available less calibration charts only
L9/10/0 each.

ALUMINIUM CHASSIS
18 swg, four sided and with reinforced
corners. 6 x 4 x 2kin. 3/6; 10 x 7f x 2iin. 5/3;
7f x x 4/6; II/ x x 2kin. 6/-.
13} x 9 x 6/9. Post extra.

HALLICRAFTER S-27 RECEIVERS
FM/AM, 27-143 Mc/s. operation 110/230 A.C.
Supplied reconditioned and in perfect order
E27/10/- each, carriage L1, also available 536A
receivers ditto as above but no S meter.
[25 each.

24 AMP. VARIAC TRANSFORMERS. Primary
230 volts. Adjustable secondary from 185 to 250
volts at 24 amps. Can also be used in reverse,
E12/10/- each. P/P 10/-.

MUIRHEAD
CELL TESTERS

Brand new. Incor-
porates a 6in. scale

3 amp. D.C. meter and variable rheostat for
controlling current. Only 32/6 each. P/P 3/6.

POWER UNIT TYPE 234A. Input 200/250
volt. Output 250 volt 150 ma., fully smoothed and
6.3 volt. 5 amp., 19 inch rack mounting chassis
59/6 each, carriage 7/6.

(RADIO) LIMITED
Phone. GERRARD 820419155
Cables SMITHEX LESQUARE

'3-34 LISLE STREET, LONDON, W.C.2
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MICROPHONE

M BARGAINS

MThe " Diana,"
.... High impedance
11.- moving coil mike

with unique
magnetised table
base. Response

C30-15,000
c.p.s.

Ideal for tape recorders. List 4 Gus.

11° -gm'.

Lasky's Price 55/-
Post free.

ACOS CRYSTAL STICK MIKE
OP- Type M.C.39/1, complete with
OP' cable. Listed at £5/5/-.
t Lasky's Price 39/6 Post free.

MINIATURE moving coil dynamic
microphone, incorporating switchsm. and complete with pocket clip. As
used for the " Fi-Cord " 35/-= Post 1/6.

STEREO
AMPLIFIER KIT
Twin 4 watt (or 8 watt monaural),
employing two ECL82 and EZ80

G rect. valves, double -wound mains
transformer, etc. Separate panel

Cwith
bass, treble and volume

controls. Indicator lamp, push
Ebutton on/off switch, elegant gold/
cream knobs. Kit comprises two
Amplifier Units and one Power

 Unit, all 5in. x tin. in size. Fully
11" assembled ready to be wired
 together. Kit is priced without
IP' Loudspeaker so that you can choose
sp. the type and size you prefer.

LASKY'S PRICE
Kit complete with new MullardSP -

so. valves, full data, circuit diagram,
1""'" assembly instructions and suggested

layout.

v.- SPECIAL OFFER
OF SPEAKERS

Ow- WITH THIS KIT
Two 5in. for 20/-.

Two 6 x 4in., 25/-.
Suitable cabinets available to

110. - callers.

WIRELESS WORLD MARCH, 1961

FAMOUS MAKES HI-FI EQUIPMENT

GREATLY REDUCED! Last Few! Hurry!

SAVILLE
STEREO & MONAURAL
For 200-250 v. A.C. ,rain. Nett'
and fully guaranteed. Few only.

SAVILLE STEREO
Pre-Aniplifier and Control Unit.
Uses two EF86 and two ECC81
valves. Separate controls, bass
and treble, balance and switched
selector for various inputs.
List £15. Lasky's Price -
Post 3/6. Gns.

SAVILLE TWENTY
Main Amplifier and Power Unit.
20 watts nominal, 30 watts,
peak from " C " core distributed
load stage. Freq. range: 34 c/s
to 30,000 c/s± 1 dB at 20 watts.
Distortion at 1,000 c/s and 20 watts
<0.1%. Mains transformer will
sustain 100% overload continu-
ously. Power supplies for Tuner:
300 v. 50 mA. 6.3 v. 2.5 amp.
4 valves: 2 EL34 push-pull, ECC81,
GZ34. List £27.

Lask Carr.
9/6.

Pri 114.19.6ce

SPECIAL COMBINED OFFERS
One Saville Twenty Amplifier and
one Saville Pre -Amplifier and Con-
trol Unit, if pur- 20 Gns.
chased together,

STEREO
Two Amplifiers and one Pre -
Amplifier, purchased together,

32 Gns.
Carr. & Ins. 12/6.

AVANTIC MONAURAL AMPLIFIER
For 200-250 v.
A.C. mains. New
and fully guar-
anteed. V e r 5

few left. Call or
order without
delay.

P1.6/21. 20 -watt MONAURAL AMPLIFIER
and combined pre -amplifier control unit. Freq. response 40 c/s.-15
Kc/s. f 1dB. 5 inputs. Size: 131in. wide, 81in. deep, 31in. high.
LIST £29181-. LASKY'S PRICE 19 Gns. Carr. & Ins. 7/6.

SP21/2 Stereo Pre -Amplifier Con-
trol VIOL twin channel. Freq.
response 40 cis -15 Kc/s.

LIST L28110/-.
Lasky's Price 216.19.6Carr. & Ins. 7/6

SPA11 Stereo Amplifier and Pre -
Amplifier. Twin 10 watts output.
3 inputs for each channel.
LIST £29/8/-.

LASKY'S PRICE 19 Gns.
Carr. & Ins. 7/6.

CLASKY'S MIDGET T.R.F.
Handsome contemporary design case,

Coverall
size 81in. wide, 41m. deep,

Sin. high. 2 latest double -purpose
valves EBF89 and ECL80, contact
cooled rectifier, 5in. P.M. speaker.

Fio- For A.C. mains 200-250 v. med. and
Clongwave, neat plastic cabinet inC

cream and pastel colours.C FULL DATA, instructions, circuit CAN BE BUILT FOR
rdiagram, shopping list, 1/6.r ALL TYPES OF CHASSIS

C ARMSTRONG, DULCI, EMPRESS,
etc. A.M. (1, m., s.) from 7 Gns.
A.M./F.M. from 14 Gns.
A.M./P.M. STEREO from 22 Gns.

ow -

Post & Pkg. 5/-.

HI - Fl SPEAKER SYSTEM
SPECIAL OFFER. Limited quantity only. ELAC Hi-Fi Speaker system
comprising 10in. bass unit (woofer), 8 x 6in. enclosed middle range unit,
and 4in. tweeter. LASKY'S PRICE, complete 49/6 Post 3/6.

TWO MATCHED SETS FOR STEREO £5 post paid.

Units available separately:
10in. Bass Unit 8 x 6 Middle
27/6. Post 2/6. , Unit 15/6. Post 1/6.

4in. Tweeter
12/6. Post 1/6.

TAPE DECK & TAPE OFFERS
LIMITED NUMBER ONLY

The well-known MOTEK K10 Deck
with push-button controls, 3 motors,
3 -speed (11, 32, 71 i.p.s.), rev.
counter. Freq. response better than
40-12,000 cis. at 71 i.p.s. 2 -tone
grey finish. Listed at £22.

LASKY'S PRICE 66 16 6
Carr. and Ins. 7/6

Suitable case, callers only, 39/6.

COLLARO STUDIO TAPE TRANS-
CRIPTOR. 3 motors, 3 speed
1/, 31 7 i.p.s., takes 7in. spools.
Push-button controls.

and Spool 912/19/6.
Lasky's Price complete with Tape

Carr. & Ins. 12/6.

HIGH FIDELITY TAPE
RECORDER HEADS

Leading make, new nod unused. Upper
or lower track. RECORD/PLAYBACK,
high impedance. Double wound and will
reproduce up to 12,000 c.p.c. at 74 i.p.s.
Azimuth adjustments. Output 5 milli-
volts at 1 Ku. at 74 i.p.s. ERASE, low
impedance. LIST £4 PAIR.

Lii482,8 PRICE, per jade ,60
Post free.

Please specify upper or lower track.
SPECIAL OFFER !

Set of 4 heads (upper and
lower track)

PLASTIC TAPE SPOOLS
3in. 5in. Skin. 71n. Silo.
2'9 2'9 219 2'9 5'6

71n. Metal spools, 1/9 each.
Post extra.

SEND FOR LASKY'S FABULOUS HI-FI CATALOGUE
100 large pages, ni x 8ein., copiously illustrated. A COMPARATOR -
CATALOGUE to enable you to choose from all the latest hi-fi equipment.
Price 3/6, post Oct. (Refunded on making your first purchase.)

COLLARO TAPE TRANSCRIPTOR
Mk. IV, fitted digital counter.
List £25. Lasky's Price 216/19/6.
Can. & Ins. 12/6. Tape extra.

TAPE RECORDER PRE-
AMPLIFIER for use with
Collaro Studio Transcriptor. Size
11,1 x 5 x 3in Uses 3 valves,
tuning indicator, contact cooled
metal rectifier. Incorporates mike/
gram/radio inputs, ext. Is. jack,
superimposing switch. Complete
with matching knobs (Gold/Black).
Lasky's Price 9 Gns,

Post 3/6.

SPECIAL OFFER
OF TAPE

Fainous make P.V.C.
base on latest type
plastic spools. Brand
new, boxed and guar-
anteed, 1,200ft. on
7in. spool. 20/-
1,800ft. on 7in. spool 32/6
1,200ft. on 51in. spool 21/-
850ft. on 51in. spool 16/6

SCOTCH PLASTIC TAPE
1,200ft. on 7in. spool 25/-

1 19

M.S.& LONG PLAY TAPE
1,800ft. on 7in. spool 39/6
1,200ft. on 51in. spool 29/6

850ft. on 5in. spool 2E/6
220ft. on 3in. spool 7/11

Post: 1 spool 1/6.
Orders over 60/. post free.

ALL MAKES OF TAPE. Long
Play, Double Play and American
" MYLA R."

LASKY'S RADIO FOR COURTEOUS SERVICE & TECHNICAL ADVICE
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RADIO TELEVISION HI-FI ELECTRONICS RECORDERS

4-SPD AUTO -CHANGERS
New and
Unused
in Maker's
Cartons

cv

B.S.R. type UA8 £6 19 6
B.S.R. UA8, stereo £7 19 6
B.S.R. UA12, stereo £7 19 6
B.S.R. type UA14 £7 19 6
COLLAR() Conquest, wired for
stereo, with monaural p.u. £6 19 6
As above, Stereo £7 19 6

Post on all above 5/-.

GARRARD
Model 120 £8 8 0
Model 121 £9 9 0
Model 209 £9 19 6
Mdl. 210, Stereo £11 11 0
Mdl. 210 with monaural and

stereo heads £12 10 0
RC.88 £12 19 6
RC.88 STEREO £12 19 6
RC.98 £14 19 6

SINGLE PLAYERS
Auto start and stop. Complete
with pick-up and crystal cartridge.
GARRARD 4SP £6 19 6

GARRARD TA Mk. II, wired for
STEREO, plug-in head £8 9 0

E.M.I. 4-spd., wired for STEREO
and fitted Acos stereo T.O. car-
tridge £6 19 6

Post on all above 5/-
COLLARO JUNIOR 4 -speed motor
and separate pick-up 75/ -

DRASTIC STOCKTAKING

REDUCTION TO CLEAR!
Last few ! " LIGHT
TAPE RECORDER for
A.C. mains 200/250 v. Brand new
and unused in maker's cartons.
2 -speed, 32 and 74 i.p.s., twin
track, 60 min. playing time at 31,
30 min. at 74. Inputs for mike
and tuner. 5in. speaker, smart
duo -tone blue/grey carrying case,
121 x 111 x 71in. Weight approx. 611b.

SPECIAL CLEARANCE PRICE

LASKO
RADIO

£15.19.6
Carr. & Ins. 15/-.

NOTE: Complete with 5in. spool of
tape, empty spool, crystal hand mike
and radio jack, absolutely ready for
use. WORTH DOUBLE.

LIMITED QUANTITY ONLY.

ANOTHER WONDERFUL
TAPE RECORDER OFFER!
Complete Tape Recorder using Collard
Studio 3 -speed deck, 11, 31, 74 i.p.s. Twin
track with pause control, rev. counter, latest
type electronic recording indicator.
Superimposing switch, volume and
tone controls, 7 x 4 loudspeaker.
4 watts output. Takes Tin. spools.

In contemporary design carrying
case, 94 x 16x 16in. Brand new,
fully assembled, ready for use.

LASKY'S PRICE
COMTAPEPLETE fns.

Carr.
SPOOL el

WITH MIKE 2P
Carr. & Ins 25/-.

STEREO ADAPTOR
CONVERTS ANY RADIOGRAM 4

TO GIVE STEREOPHONIC
REPRODUCTION

2 -valve Amplifier using EF8OX
and EL84 metal rectifier (full -wave 4
bridge). Mains voltage 195-250, I

I

CAN ALSO BE USED AS A I
SINGLE -END AMPLIFIER.
LASKY'S PRICE complete with 4
printed circuit, circuit diagram,
full service data and 2 new ca/6 -4
valves. Post & Pkg. 3/6. to,'

50/60 c.p.s. Ganged volume con-
troand ganged tone control.

AMPLIFIER BARGAIN 4
6 -watt, employing 4 valves
EX80 rect., ECC83, feeding two
E184 in push-pull. Separate con- -4
trol unit with bass, treble and
volume controls. Size of chassis:
41x 41 x 12in. Complete with 4

_,
new Mullard valves.

LASKY'S PRICE 85/.. 4Post 4/6.

GRAM AMPLIFIER ,4
Uses two valves, ECL82 and EZ80
find separate mains transformer to
minimise hum. Incorporates Elac
8 x 5in. loudspeaker with output
transformer mounted. Size of
printed circuit 4 x 3 x 21in.
Lasky's Price 59/6 Post 3/6. 4

1
MINIATURE POCKET
TRANSISTOR RADIOS

B.S.R. TU9, non -auto Turntable Large selection of various wetl-
and separate pick-up 79/6

Post free.

PICK-UP CARTRIDGES I
ACOS IIGP.59 or HGI'.37 turnover,
crystal cartridge with L.P. and
standard styli. List 39/7.
Lasky's Price 18/- post free.

ACOS 73-1A STEREO. List 52/6. I
Lasky's Price 29/6 post free.

LASKY'S F.M. TUNER I
PRINTED CIRCUIT VERSION OF
G.E.C. 912 " F.M. PLUS " TUNER I

FOR HOME CONSTRUCTION
CAN BE BUILT FOR 7 Gns.
(including valves)
Post free. Details on request.

THE 'VANCOUVER'
3 -TRANSISTOR POCKET RADIO I
Employs 3 transis-
tors plus german-
ium diode, on
printed circuit size

x 4 x tin. Tun-
able over medium
and long waves.
Built-in Ferrite rod
aerial.
CAN BE On jo
BUILT FOR 40,g/ lo Post 1/6.
Circuit diagram and step-by-step
instructions, If6 (free with parcel)

P.M. SPEAKERS
4in. Sin. 61m. Sin.

17/6 19/6 14/6 16/- 16/6 25/-
42in. 27/6. ELLIPTICAL: -
7x4 9x6 10x21 10x6 10x7
14/6 we 25/- 25/- 25/ -

Post extra.

I

NEW AND UNUSED 17" TV CHASSIS

LIMITED QUANTITY ONLY known makes at money-saving.a
prices. Call and select or write for 4
latest Bargain List.

1.7,70KNAMrwr

LASKY'S PRICE

200-250 v. A.C./D.C. Com-
plete with 13 new Brimar
valves, latest Fireball turret
tuner covering all channels
bands I and III (i.f.33.38
Mc/s.). Ferroxcube line out-
put transformer and wide
angle 90° scanning coils, ion
trap, latest electrostatic focus.
All first quality components
Overall dimensions 8 x 151in.

Valve line-up:
3 PCF80, 1 PCC84, 3, B6W7,
1 PCI.84, PCL82, PY82, PL81,
PY83, EY51.

E 8.19.8 Carr. & Ins. 7/6.

BRAND NEW BRIMAR 17in. C.R. TUBE, C17SM. 3 -amp. heater,
electrostatic focus. 12 months' guarantee.

LIST 10 gns. Lasky's Price 56/19/6. Cam & Ins. 12/6.

SPECIAL COMBINED OFFER. Ca". 8"CHASSIS & NEW BRIMAR C.R.T. £23.19.6Ins. 19/6.

A few cabinets available to callers.

" LINEAC " AMPLIFIERS

" DIATONIC " 10-14 watts 12 Gns.
" CONCHORD " 30 watt 15 Gns.
L45 4-5 watt Amplifier... 2519/6
LT45 Tape Deck Amplifier 12 Gns.
L50 50 watt Amplifier... 19 Fins.
L10 10-12 watt with pre -amplifier

15 Gns.
L3/3 Stereo Amplifier 7 ens.

All other types in stock.

TRANSCRIPTION MOTORS
GARRARD 4HF, stereo or mon-
aural, uomplete with £18.9.0plug-in head

Carr. & Ins. 12/6.
GARRARD 301 £22 7 3

GARRARD 301 (Strobe) £23 18 4

GARRARD type A £21 7 8

PHILIPS £10 10 0

Also I.enco, Connoisseur, etc.

TRANSISTOR
RECORD PLAYER
CAN Be

BE
BUILT

FOR

f9.19.6
Carr. tree it

1
4

4
4
444

6 v. operation. For all L.P. and 4
standard records. All components 4
available separately.

AMPLIFIER
300 milliwatts push-pull output,
using two 0071 and two 0072
transistors. Fully assembled, 79/6.
Knobs 3/6 extra.

LOUDSPEAKER
30 ohms, 7 x 4in. elliptical matched 4

3 -SPEED TURNTABLE
6 v., with rubber mat and speed 4
adjustment, complete with t.o.,
crystal cartridge and two sapphire
stylo. 79/6.

to Amplifier, 25/-.

4
CARRYING CASE

As illustrated, handsome two-tone
finish. 17in. deep, 14in. wide, -4
51in high. Well made ntid finished.
49/8. Batteries e.rtra.

4SEE OVERLEAF FOR MORE NEWS FROM LASKY'S RADIO mr
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C.R. TUBE BARGAINS
NEW AND UNUSED

FERRANTI. I'2in. types T12 I I

or gin. type T9/3 4 v. healer.
LASKY'S PRICE 49/6can-. etnenr. free.

FERRANTI 17in. TI; I;
.3 amp. heater. Br,

LASKY'S PRICE
Carr. and 11.0r. C. £6.19.6

METAL CONE, tie e make, Olie
T901/A, 6.3 v., 0.3 amp. heater. tux
Carr. & Insur. 21 -.

17in. 90 degrees C.R. TUBES
Seconds but in perhet working mai,
and guaranteed.

Carr. and itisnr. I 79/6

RE -GUNNED C.R. TUBES
GUARANTEED FUR 12 MONTH,

Carr.
Type From a ins.

121n. round £510 0 12/6
14111. rect. £5 10 0 12,6
15in. & 16 round 55 10 6 V' .;

176,. met. £5 19 6
2111. rect. £7 19 6

CAR RADIO COIL PACK
(Superhet, I.F.465 Kr s)

As used ill wane t1,11"

radios. A perrie.al,ility tuned Coil
Pack covering iii.ditint and long
wavebands, with timed R.F. stage
and complete with dial and. pointer.
Needs no ganged condenser. Its
compact construction and small
size, 711 X 5 x enables it to
be used in the snialb.st of car radios.

LASKY'S PRICE
With circuit diagram
and full data.

49/6
Post 2/6.

20,000 VALVES IN STOCK
Dullard, Brimar, G.E.C., Mazda
Cossor, Philips, Pin-
nacle, Telefunken, etc. Send
for our latest Valve List.

SUB -MIN RESISTORS, Atli watt,
most values available. Each 34d.
Per doz. 2/6.

CONDENSERS. RESISTANCES. ftigil
stability Resistances, Electroly ties. All
values and sizes stneked.

SPEAKER COVERINGS. large stocks of
Tygan and " Someweave." Any size
pie, cut. Sample, am1 ties post free.

EVERYTHING FOR HOME CONSTRUCTOR & SERVICEMAN

MANY BARGAINS IN
MULTI -TEST METERS

All new and guaranteed unused.

The KAPURA Mdl. Ut. MULTI -RANGE TEST
METER, incorporating 3M. ri

Sensitivity: 1,000 ohms per volt A.C. .111,1 U.C.

Ranges: (A.C. and D.C.) 0-10-50-250-500-1,000v.
D.C. current 0-100-500 mia. 0-1 in/a. (used at 0-10
a. range).

Resistance: 1-2,000 ohms (centre 24 ohms).
100-200,000 ohms (centre 2.4 k.).

Size: Sin. x Bin. x 21in. Weight: 22 ozs.

Fully guaranteed. LASKY'S PRICE ma /6
Complete with test leads. Post & Pkg. 3,6 w"/

AN/20. Famous Make pocket size 18 -range
multi -test meter for amateur or service engineers
5,000 ohms per volt A.C. and D.C. with
accurate linear scales for the lower A.C..
range. In black leatherette -covered case,
:31 x 31 x 1 -sin. deep. LIST 9 gas.

LASKY'S PRICE
Post 3/6. Leads 3/6 extra. 99/6

-11KAN/27. Accurate,
highly sensitive 27 -
range Test Meter
by. famous maker.
5,000 ohms per volt
A.C. :ind D.C. In

black -leatherette -covered wood case,
x 91 x 31in. deep, with carrying handle
and ample room for small tools as well -i
leads. An ideal multi -range meter for (ill
general purposes. LIST 15 gas.
LASKY'S PRICE ski 9/6
Kist 5/-.

Leads, 776 extra.
VERY LIMITED (i),( (A NT!.15

LABGEAR A.F. POWER METER KIT. Two ranges: 25 milti,uts to 1

watt; 1 watt to 10 traits. Accuracy 5% and matched for 3, 15 me! IMP
ohms. Dimensions: 4: x a 3`/in.
COMPLETE NIT

* Small size. Will ill any car.
* ld volt operation.
* New Hybrid circuit.
* Transistor output.
* New Type llrintar a :Oyes.
* No vibrator 19 volt 11.1'. & L.T.
* T.C.C. Printed Circuit and Con -

59/6

LAS KY '5
IA111 111A11110

CAN BE BUILT
ABSOLUTELY COMPLETE

FOR £11/19'6
Post free.

* Tuned R.F. stage.
* Medium and long waves.
* Permeability tuning.
* 7in. x 4in. elliptical speal,
Instruction Booklet giving bid d.
tails, illustrations, dimensions,
curt diagram and shopping 1i
266 (returned if you order).

SEND FOR LASKY'S COMPONENTS CATALOGUE
OVER 100 ILLUSTRATED PAGES, SIZE 8 .. 'Sin.

1'd, 2 -. Post 6d.
Latest if s,,. I l \ RI , A I N BULLETIN included fie,

TWO ADDRESSES FOR PERSONAL SHOPPERS

.1., 12 -CH
Ts TURRETANNELTUNERS

4
Large selection, many by lam,
makers such as Cyldon, Brayhea,
Plessey, Cossor, etc., all 1.1
New and unused. Let us quote y'
for the model requited. Exampl.
33-38 me/s., 29/6, 6-9 me/s., 59 6.
9-14 me/s., 59/6, 14-25 me/s. 59 6.

TRANSISTORS
P.N.P. Junction types.

AUDIO, suitable for high gain and
low freq. amplifiers, and for output
stages up to 250 milliwatts. Double
spot -yellow and green. c

Each is)"
R.F. suitable for medium and low
freq. oscillators, freq. changers and -4
I.F. amplifiers (1.5 to 8 Me./s.).
Double spot -yellow and red 4

Each
Type T111. Suitable for all audio
applications.

Post 6d. 3/6
One dozen 351- post free.

Special prices quoted for tarp 4
quantities. Enquiries invi t4 (1.

ot!-14 15/-; 0045 15/-; OCR! 8:6; 05..1
813; 0078 15/- (Matched Pair 391-1:
Sf73 14/-; 0016 54/-.

EDISWAN MAZDA TRANSISTORS. Ile
..ry latest trues:

It 10210'-; X13/103101-; RE/101 1216.
5 1.101 161-; XA/102 1716.

SPECIAL OFFER. Set of 7
Transistors: SA/101, X.A/ 102, 2 XII/ 1
511,103, 2 matched XC/101. Price 60-6.

CRYSTAL DIODES. General Plume.
iiE500, each V-. Per dos. 91-.

All other types in stock.

" GOLTOP " POWER
TRANSISTORS

-41All types in stock. Example:
V1.5410P. Ideal for output stage ni .
',din, will give approx. watt. r

from 12 v. Each 15/- -

iiitable Output Transformer e
elect ratio, matched to 3 II -sail

Post 1/-. 1
itriver Transformer, 5/6. Post 1

MINIATURE EARPHONES
FOR POCKET

TRANSISTOR RADIOS
thighs quality and remarkably
sensitive, giving clear reproduction -at
of music as well as speech. Li le
weight and comfortable to we.,
Supplied complete with transpalem
car -insert. 3ft. cord, sub-minia tun 4
jack and socket. Fully guaranteed.

Mdl. CR.S. Crystal
12/6Earpiece, high imp. ...,

Mdl. MR -4. Magnetic
Earpiece, low imp.

Post free. -4
SUB -MIN. COMPONENTS

FOR TRANSISTOR -taff

RADIOS
As used in the smallest Japanese ""J.,
pocket transistor radios. Coil,
1 oudspeakers, I.F. transformer
Ganged Condensers, etc., now avail -.01
able from stock at lowest price-.
AlsoAlso in stock, all T.S.L. transisbor
ised Miniature Units.

207 EDGWARE ROAD, W.2
PADdingtoe 3271 2. Few yards from Praed Street

42 TOTTENHAM COURT ROAD, W.1
Nearest Station: Goodge Street. MUSeum 2605

Please address Mail Orders and Enquiries to Lasky's Radio
Dept. W, 201 Edgware Road, London, W.2.

OPEN ALlt DAY
SATURDAY

Early Closing
Thurs., I p.m.

(Both addresses)

"ell SEE OVERLEAF FOR MORE NEWS FROM LASKY'S RADIO
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CRYSTAL CALIBRATOR No. 10
A crystal controlled heterodyne wave -
meter covering 500 Kc/s. to 10 Mc/s.
(Harmonics up to 30 Mc/s.) Requires 300 V.
15 mA. and 12 V. 0.3 a. D.C., but can be
easily modified for 120 V. and 1.4 V. work-
ing. Size 7 x 7# x 4in. Good condition,
complete with valves, crystal, instruction
manual and circuit. ONLY 59/6. Post 3/6.
This item available complete as above.

BRAND NEW and with spare set of
valves. L4/10/-, post 3/6.

CANADIAN CRYSTAL CALIBRA-
TOR, Uses double crystal and multi -
vibrator circuit to give " pips " at I

Mc/s., 100 Kc/s. and 10 Kc/s. Incorporates
Modulator. With book. 79/6, post 2/6.

TRANSMITTER TYPE 36. A complete
50 watt TX for phone or CW. Covers
10-40 Mc/s. (10-15-20m.). Crystal or
stabilised VFO. Push-pull 807's plate and
screen modulate parallel 607's. Tested and
ready to plug into AC mains. Complete
with 16 valves, handset, operating instruc-
tions and circuit. Wooden cabinets may
be somewhat damaged. £15. Carr. England
and Wales £2.

MOVING COIL PHONES. Finest
quality Canadian with chamois ear -muffs
and leather -covered headband. With
lead and jack plug. Noise excluding and
supremely comfortable. 19/6. Post 1/6.
MATCHING TRANSFORMER (for
Hi impedance) i.e. for HRO, CRI00, etc.,
with standard jack plug, 4/6.

SELENIUM BRIDGE RECTIFIERS.
unnel cooled. A.C. Input 45 v. RMS.

D.C., output 30 v. 10 amps. BRAND
NEW. Boxed. 45/-. Post 3/6.

" C " CORE TRANSFORMERS.
Pri. 230 v. 50 c.p.s. 510-0-510 at 275 mA.
375-0-375 at 83 mA. 6.3 v. at 9 A. 6.3 v. at
2A. (twice), 6.3 v. at IA. (twice), 6.3 v.
at 1.5A. 6.3 v. at 0.5A, 5 v. at 3A. 61 x
6 x 7 -1 -in. high. Weight 25 lb. Re-
moved from equipment but in perfect
condition. 32/6. Carr. 5/6.

ADMIRALTY HT TRANSFORMERS
Pri. 230 v. 50 c/s. Secs. 620-550-375-0
375-550-620 v. (620 and 550 v. 200
mfamps., 375 v. 250 mlamps.), plus
two 5 v. 3 amp. rectifier windings.
Total rating 278 VA. Upright mtg.
Wt. 251b. Made 1953. BRAND NEW.
Original boxes. 45/-. Carr. 51-.

INSTRUMENT TRANSFORMERS.
230 v. A.C. input. Outputs 0-65-130-195 v.
85 rnIamps., 6.3 v. 5 amps., 6.3 v. 0.3 amps.
Shrouded. Size 3; x 3 x 3g -in. high. 15/-.

TRI PLETT
METER

MOVEMENT
This article consists of
a basic 400 microamp
meter movement
mounted on a Bakelite
panel 51 x 28. The dial
is scaled as a 15 range
Testmeter. A circuit
and parts list of the
original instrument is

supplied.
BRAND NEW. Boxed.
35j-, post paid.

WIRELESS WORLD

QQVO6-40 37/6
PVI-35 32/6, 2D2I 7/6, 0C3 6/-, PT15 12/6, CV51(Y65) 5/-,
6F33 5/-, 2050 W. 7/6, 5126 £10, 5670 5/-, FW41500 7/6.
BRAND NEW in individual cartons. Bulk enquiries .-suited.

CANADIAN RECEIVER No. 52
1.75-16 Mc/s (19-170 m.) in three wavebands R.F., Mixer.
Sep. Osc. 2 1.F.'s, Det/A.V.C., 1st Audio, Output, BFO
(10 valves), plus a 3 -valve dual Crystal Calibrator. Controls:
R.F. Gain, L.F. Gain, Crash Limiter, C.W. Filter, Variable
Selectivity, Slow and Fast Tuning and Osc. Vernier Tuning.
Man. or A.V.C. BFO pitch control. Internal Sin. speaker and
valve check meter. Power supply required 160 v. H.T., 12 v.
L.T. Data and Circuit supplied. A really excellent receiver,
L8/1916, carr. 15/6. Power supply Unit, 59/6, carr. 5/6.

SEARCH RECEIVER
Type AN/APR4. Covers 38 to 1000 Mos. with 3 Plug-in
R.F. Heads. TN 16 (38-95 Mc/s.), TN 17 (74-320 Mc/s.) and
TN 18 (300-1000 Mc/s.). Self-contained power supply for

I I 5v. 50-2,600 c.p.s. Thoroughly reconditioned as new. In
100 per cent. mechanical and operational order. £100.

MARCONI CRI00
Still one of the finest surplus communication receivers.
Ready for immediate use on A.G. mains. Of new appearance,
completely overhauled and in perfect working order.
Later model with noise Limiter, £25, Carr. England and
Wales 30/-. Send S.A.E. for full details.

RECEIVERS R -1155B
A first-class 10 -valve Communications receiver, covering
75 Kc/s. to 18 Mc/s. (16.2-4,000 m.) in 5 bands. The large
scale and superior dual ratio slow-motion drive make tuning
easy and the R.F. stage and 2 I.F. stages ensure world-wide
reception. All the receivers we sell have been thoroughly
overhauled. completely realigned and are in first-class
working order. ONLY L9119/6.
A.C. MAINS POWER PACK OUTPUT STAGE.
In handsome black crackled steel cabinet to match the R -I 155.
Fitted with RCA 8in. speaker. Just PLUG IN and switch on!
Only the finest quality components are used and we guaran-
tee OUR power packs for 6 months. ONLY L6/101-. Deduct
10/- when purchasing receiver and power unit together.
Send S.A.E. for further details or 113 for 10 -page illustrated
booklet giving technical data and circuits etc. (Free with each
receiver). Add 10/6 carriage for receiver. 5/- for power unit.

RCA AR -88 SPEAKERS
A high quality 3 ohm unit fitted into heavy gauge black
crackled steel cabinet, size 101 x I If x 6in. Fitted with rub-
ber feet and 6ft. lead. Ideal for extension speaker. CR 100.
etc. In original cartons. BRAND NEW, 45/-. Post 3/6.

MINIATURE 373 IF STRIPS. 9.72 Mc/s. For FM tuner
described in " Practical Wireless." Complete with 3 of
EF91, 2 of EF92 and I of EB9I. A fresh release enables us to
offer these once again. BRAND NEW. Complete reprint
of conversion instructions and circuit supplied free. 27/6.
OR less valves 12/6. Post, either, 216.

LOUD -HAILER EQUIPMENT
IDEAL. FOR CROWD CONTROL, FACTORIES, FETES, ETC. CON-
SISTS OF 4 SPEAKER UNITS AND CONTROL UNIT. COMPLETE
WITH MICROPHONE, HEADPHONE AND SPARES. OPERATES
FROM 12 VOLTS D.C. t OR 6 VOLTS A.C. WITH SLIGHTLY REDUCED
OUTPUT) CONSUMING ONLY a AMPS. OUTPUT POWER 8 WATTS.
ALL TESTED AND WORKING, BUT SLIGHTLY SOILED. A GENUINE
BARGAIN. £4.'19;6, CARRIAGE 25:6.

1

T.C.C. VISCONOL CONDENSERS. 8 mfd. 800 v,
D.C. wkg. at 71 deg. C. CPI52V. Size 3x Igx Sin. high.
BRAND NEW. Boxed 8/6 each, post paid.
4 mfd. 600 v. wkg. CP 130T, 4/6 each, post paid.

MINIATURE RELAYS (ALL BRAND NEW and BOXED)
G.E.C., sealed, wire ends, 670 2M2B H/D MI095 8/6
G.E.C., sealed, wire ends, 670S2. 2 H/D makes, M1099 15/-
G.E.C., sealed, wire ends, 5,0000 2 c/o., plat., MI052 17/6
Siemens High Speed, 1K I K 0, I c/over 10/6

GIANT COMPONENT PARCEL
Contains 100 1 and 1 watt resistors, 20 Iii Stab resistors, wire wound
resistors, carbon and W/W pots, 100 capacitors (mica. paper, Sprague,
bias, variable, etc.), valveholders, tag strips, metal rectifiers, sleeviug
eta. All components are unused. GUARANTEED VALUE, 25/- plus
'/6 loot.

CHARLES BRITAIN (Radio) LTD.
II UPPER SAINT MARTIN'S LANE
LONDON, W.C.2 7EMple Bar 0545
Near Leicester Sq. Station. (Opposite Thorn House)
Shop Hours: 9-6 p.m. (9-I p.m. Thursdays). Open all day Saturday.

113

BC221 FREQUENCY METER
125 WS. to 20 me/S.

C161 -/-
This crystal controlled heterodyne frs
quency meter is too well known to need
further description. Those we offer are
complete with correct individual calibration
books and are carefully tested and guaran-
teed. Condition is very good.

CALLERS' CORNER
We have a large number of items which
are remnants of lines previously advertised.
The quantities remaining are either too
few to warrant a further advert. or the
articles may be slightly incomplete or
require some servicing. We aim to dispose
of these at give away prices.

Examples :-Multimeters from 50/,
A.G. mains power packs from 10/..
Valve testers from £5. Receivers

from 50-.
DON'T MISS THIS CHANCE

MARCONI IMPEDANCE BRIDGE.
Type TF373. Measures, L, C & R at
1,000 Cycles. Accuracy 1%. 0-100H;
0-100pF; 0 -IM 0 each in 5 ranges. Power
Factor and " Q." Guaranteed £35.

HALLICRAFTER VIBRAPACK. Input
6 v. output 300 v. at 170 mA. Designed
for SX28 or 527. Size 6+ x 7 x 7in. BRAND
NEW, BOXED. 29/6. Carr. 3/6.
PHILIPS RADIATION MONITOR,
Type 1092C A portable self-contained
instrument for measuring radio -activity,
uses the Mullard MX -115 Geiger counter
tube, and is scaled 0-10 milli-Rontgens per
hour. Supplied complete with carrying
haversack. BRAND NEW. L17/10/..
Carr. 5/-. Other types of radiation monitoring
equipment in stock.

MARCONI TF987/I NOISE GENE-
RATORS. Range 100 Kc/s. to 200 Mc/s.
Determines noise factor of AM and FM
receivers. Fully stablised H.T. supply
A.C. mains operation. Brand new and
in original boxes. £15. Carr. 7,6.

HEAVY DUTY SLIDER RESISTORS.
1.250 20 A., 12/6, post 316. III 12 A., 8/6.
PRECISION RESISTORS. A Megohm.
1% I watt wire wound, Ex-U.S.A. BRAND
NEW. 10,/6 per dozen.

D.C./A.C. CONVERTERS. Input 12 v.
D.C. Output 230 v. 50 c/s. A.G. at
135 watts. Fitted with 0-300 v. A.C.
2fin. meter and slider resistor for voltage
adjustment. In stout wooden carrying
case with lid. Perfect working order.
19/19/6. Carr. 10/6.
24 v. Input 230 v. A.C. 50 c/s. 100 watts
output. In grey metal case. BRAND
NEW. 92/6. Carr. 76.

SANGAMO WESTON ANALYSER
E772. A useful multi -range meter. Thor-
oughly overhauled and in perfect working
order. For full details see previous adverts.
L7/10/-. Carr. 4/6.

M ICROAM METERS
R.C.A. 0-500 microamps. 2gin. circular
flush panel mounting. Dials are engraved
0-15, 0-600 volts. As used in the American
version of the No. 19 set. BRAND
NEW. Boxed. 15/,
American 0-100 microamps. 2;in. square
flush panel mounting. BRAND NEW.
Boxed. 42/6.

MULTIMETERS
1,000 II/Volt A.G. and
D.C. volts 0-10, 50,
250, 500 and 1.000.
D.C. current 0-10,
0-100 mA. Ohms
0-2,000. 0-200K. Bake -
lice case size 5; x 3f
x 2,+ in. Fully guaran-
teed with test leads,
prods and in-
ternal battery,

59/6
6iIMMNINININNIN
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PROOPS alk around Store
52 Tottenham

MAIL ORDER SE RV10E
Court Road, London, W.1  Open 9-6, including Sots., Thurs. 9-I LANgham 0141

PRECISION AM/FM SIGNAL GENERATOR CT212
Highly stable, laboratory standard, Services Test Oscillator of modern ruggedised design in fully
sealed cast case 12 x 11 x Bin.
Operating from 110-115 v., 220-250 v. mains, or 12 v. D.C., it covers 85 kcis to 32 Mc, s in seven
directly calibrated bands with high -ratio slow-motion tuning.
FACILITIES:
 Variable RF carrier and AM and FM

modulation levels, with calibration level
shown on meter.

 Variable FM deviation from 0 to 35 Ws
(FM coverage 2 to 32 Mc/s).

 Variable output from 10,000 to 1 µv. in
50 switched steps of precision attenuator
(also calibrated in dB).
Seven miniature B7G valves: 4 EF91 tele-
vision pentodes, EL91, QS150/15 for

stabilised HT, EZ90 rectifier, and 12 volt
non -synchronous vibrator. A.C., D.C., and
HT fuses.

 Co -axial output load with 75 and 7.5 ohm
terminating pad, A.C. and D.C. mains
leads, spare fuses, etc., stowed in lid.

 High level modulation output from separate
terminals.

NEW, GUARANTEED, £27 10 0at the remarkable price of
;carriage 15'- England and Walt,,

RF EHT POWER UNIT 846
A small. very neat, lightweight unit of most modern construction
providing 1000 volt DC from rectification of self -generated AC. Unit
employs a 6C4 oscillator and an EYSI EHT rectifier and incorporates
its owe HT and EHT smoothing. Requires only 12 or 24v DC for
filaments and 250 volts of raw AC to provide the EHT for an oscillo-
scope etc. Unit also contains a 616 arranged as an independent multi -
vibrator with -its inputs and outputs connected to a Breeze multi -
socket on front panel. Size: 44 x 54 x

Brand New complete with . . .

valves and circuit . SNIP 25 /- post paid. ..oeZroe-

MAINS TRANSFORMERS
200-250 volt 50 c/s. post paid

Type
I. 250-0-250 at 70mA. 6.3v. at 2A. 4v.

at 2A.
2. 300-0-300 at 7Orn A. 6.3v. at 2.5A. 5v

at 2A.
3. 350-0-350 at 120mA. 6.3v. at 3.5A

Sv. at 2A.
4. 350-0-350 at 300mA. 6.3v. at 8A. 5v.

at 2A. plus 4v. at 2A. and 6.3v. at 2A.
5 Filament only: 6.3v. at 4A.

10 -

10 6

176

27 6

WALKIE-TALKIES Type 46
This is a later type than those previously available. A really serious job
of sound design, crystal controlled, 10 mile range, transmitter and re-
ceiver covering any one frequency between 4125 and 7100 kcs in 25 kcs
steps with standard crystal supplied-or any spot frequency between
3600 and 9000 kcs with special crystal supplied to order. Brand new,
complete with headphones, throat mic., whip -antenna, plugs and leads.
Size: 12 x 4 x fiiin. Weight 8416.

Price, with standard crystal £3/10/0 carriage paid
with chosen spot frequency
crystal 27/15/0 carriage paid

Batteries required: 150, 15, and 3 volts. Transistorised £8/10/0 eateaconverter to operate from 6v. or I2v. D.C.

ETCH - YOUR - OWN PRINTED CIRCUIT SETS 21/
Pose

st

Each contains over 60 sq. in. of laminated board  Fr
and sufficient chemicals to make dozens of printed circuits, plus
comprehensive instruction book giving advice and examples on
translating theoretical circuits into layouts ready for etching
High -quality materials-completely safe to handle-carefully
prepared to ensure fine definition and uniform results without
laboratory control.

Cold Cathode
Trigger Tubes
A sub -miniature cold cathode valve de-
veloped by Ericsson primarily for coin-
putor work, these GTR.120W tubes have
great possibilities in a number of experi-
mental electronic automatic control cir-
cuits. They have an Anode -Cathode
running voltage of 95 to 140 at 4.5 mA,
and at 290 anode volts require a trigger
current of only 250 microamps to cause
the anode to take over the discharge. Typical ionization time -90 micro-
seconds. They will withstand up to 310 v. with zero trigger voltage
without self -igniting.
Supplied complete with full performance data
in original packs of 100 at the Special Price of 0, 100 post paid.

NOMATRON DECADE COUNTER TUBES
STC Type G10,'241 latest type cold cathode, gas -filled, single
pulse, uni-directional decade counter which illuminates
numerals on tube face. Operating range -20 kc,'s. Cathode
output 40 volts, 3.7 mA. HT supply 310 v. plus. Applica-
tions include: tachometers, counting and hatching, frequency
and time measurement, direct operation of electro-magnetic
relays, sequential monitoring of up to 10 different waveforms,
etc. Brand New, complete with special ni
base and instructions. 6 post paid.

VENNER TIME SWITCHES
Type T.S.?, first grade precision I inie switches as supplied to
G.P.O. Comprises absolutely silent, self starting, 250 volt
50 cis synchronous clock mechanism totally enclosed in heavy
gauge brass case. Central drive takes detachable dial that re-
volves to operate sensitive on and off trips for external mains
operated circuit. Self contained clock is easily detachable from
rear mounting panel (self starting down to 80 v. and keeps run-
ning down to 15 v.).
Brand new, in original packings, and with dial and 37/6adjustable stops.

post paid

CRYSTALS 2,800 to 9,800 kc/s
British 10X Type. pin spacing.
Huge range of frequencies from 2,000 kc/s-9,800 kcjs.
All Ham Band frequencies 8/6 each. Other frequencies 6 6 each.
Orders under £2, P. & P. 1/6, over £2, post free.

TELEVISION

OSCILLOSCOPE
Release of a small quantity of the latest version
of the well known APN-4 Indicator Unit from
the American Loran Airborne radio navigation
system. This provides a golden opportunity to
make a serious television servicing and develop-
ment tool as described in the Wireless World.

This in a nice looking piece of equipment
with a really businesslike inside. Steel, double -
decked chassis with fully screened 5CP1 tube
in the centre, all high-grade capacitors and re-
sistors, separate tag boards and layout diagrams
for individual sections, etc. Modern circuit
technique centred around one type of valve (14 of
6SN7 double -triodes and 8 of 6146, plus three
6S7 and one 6SJ7), and RCA. 100 kcs Crystal.
Brand New, with W.W. Circuit 16.10.0for conversion
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PRECISION SIGNAL GENERATOR CT53. A modern laboratory standard instrument still
in current use

FEATURES
 Vernier tuned, Triple screened, 6 -Band coil turret covering 8.9 to 300 .Mcs with 72 ohm

output from 100 mV down to luV.
 Precision decade ladder and silver slide wire attenuator calibrated in voltage and 0-90db.
 Variable carrier level monitored by cathode follower and VTVM.
 CW or modulated 30% by 1,000 c/s Sine or Square wave (variable mark 'space ratio).
 External mod, by sine wave from 50 cis to 10 kc/s. or pulses down to IA Sec.
 Seven B7G Valves, Potted " C " core transformers, Paper capacitors, Stabilised H.T.
 Selected spare oscillator, pre -aged spare monitor, 100[JA meter.
 Mains, 1-1.T., Bias and Filament supplies fully RF filtered.
 Combined cabinet rack mounting case, Pressure sealed, Desiccator, Panel Mains voltage

adjustment, Triple fused, in fact, " the lot "!
Offered straight from Service use, complete with calibration book, cables, circuit diagram and principal technical 1C17.10.0information checked serviceable and fully guaranteed. Plus 15'- for careful packing and carriage

BEAM - ECHO S.P.A.11 combined stereo control unit and power amplifier complete to the last nut and bolt, with
specially prepared assembly instructions, full' circuitry and wiring 11 plus 7/6 carriage.AVANTIC KITS diagrams, plus a full copy of the handbook. ONLY A FEW LEFT.-

High Quality Power Pack
Admiralty Rectifier Unit Design
95, totally enclosed in heavy gauge
attractive light grey case size
11 in. high x 6in. wide x 14in.
deep. Admiralty ratings: trans-
former 400-0-400 at 50mA, 6.3 v.
at 1 Amp, 5 v. at 3 Amp for 5U4G.
Insulation tested to 3 kV. Two
350 ohm 20 henry 80 mA chokes;
Two 4 oF at 600 v. ceramic ter-
minal square canned paper smooth-
ing capacitors. Double pole mains
switch, two 2A fuses and two
spares all in screw -in holders on
front panel. 3 -pin 250 v. 50 c's

mains input, and 3 -pin output with matching plug on short screened
cable providing 400 v. D.C. and 6.3 v. A.C. with common earth. An
unusually neat, attractive, high quality unit. Brand New, still boxed

for only 501- carriage paid.

Brand New, Individually Tested, Fully Guaranteed

LOW -VOLTAGE, HALOGEN -QUENCHED,
GEIGER -MUELLER TUBES 25'- post free
Working voltage 400-450. Highly sensitive. Effective length 11.8 cm.
Background count 90/minute. Response 30,000 counts/minute. 80 -volt
plateau. Standard British 4 -pin base, stainless iron electrode. Ideal
for basic experimentation and instructional demonstration. Circuits
of simple all transistor and conventional valve counter circuits supplied
on request with each tube.

VARIABLE

SPEED

HYDRAULIC

GEARBOX

This specially made oil -filled casing houses an hydraulic torque con-
version unit originally precision made by Westinghouse from high
quality materials for the U.S. Government at an acquisition cost
exceeding £150 each. Highly suitable for lathe head drive, workshop
variable speed power take -off, etc.
Basically the unit is a back-to-back mounted, oil submerged, variable
displacement hydraulic pump (input shaft) feeding a reversible
hydraulic motor (output shaft) so that variation of the pump dis-
placement by manual control gives very fine selection of output
speed from zero up to 6% below input speed while a changeover
valve in the supply lines to the motor provides instantaneous
reverse at any speed. Recommended input speed 500-1,000 r.p.m.,
maximum power 1.?, h.p. Both shafts iin. dia. with Woodruff key.
Tested and fully guaranteed, supplied complete with technical data
and performance curves for the remarkable price of £16 only,
carriage paid.

ANTENNA INDICATOR
Remote indication to within 1' on precision instrument type flush fitting
black crackle indicator with 3M. dial calibrated in 20 steps plus the
four cardinals. Simple D.C. wiring (6-30 volt) from specially wound
potentiometer in sealed die-cast housing with ; in. drilled spindle
transmits accurate signal of horizontal or vertical bearing.
Brand New, Post Free, 35/-

B.C. 221 FREQUENCY METER
125 kc/s to 20 Mc/s WITH CALIBRATION BOOK
in first-class working order, £19 10s. carr. 10/,

POST FREE SNIPS
Double pole knife changeover switch on porcelain base. 2 for
Pyrex Aerial Insulators. Four 3in. OR one 8in. 76
U.S.A./British co -ax. adaptors. Four for 5 -
Neons. Ten 115 volt for 12/6; Six 80 volt for 7'6
G.P.O. electro-mechanical counters. 0-9999 7/6
Bulgin Type M microswitches, new 4 for 11/6

CATHODE RAY TUBE
VCR 139. (Cossor 23D Equiv.). 2A in. dia. Tube. New in original
cartons. 17/6 Post Paid.

200 amp
WELDING GENERATORS
Relatively small,
but really heavy-
duty aircraft
quality six -pole
shunt-wound
self-excited
generator with

-

six interpoles
delivering 30
volts at up to
200 amps. Re-
quires 8/10 h.p.
between 603 and 3,300 r.p.m., clockwise or anti -clockwise rota-
tion according to position of changeover links. Are very success-
fully driven from tractor take -off pulley or the like. I3in. long,
7in. dia. Weight 57 lb.

E6
Carriage paid (U.K. only).

ONLY 150

8 WATT HI -Fl PUSH PULL AMPLIFIER

f 5. I 0.0 plus 5,1- Carriage

Separate control panel 6" x
1r. Volume 'On -Off switch,
Bass and Treble Boost con-
trols and Pilot light. Amp-
lifier Chassis 3'jin. x 8in. x
4in. 2 x ECL82 in Push_
Pull. Output transformer
matched 3 and 15 ohms.
110-220-240V. A.C. with
6,71. mains lead.
All units guaranteed ready
for installation.

PROOPS ShopBFlO DAYLo SATURDAY

London,
Head Office and mail order enquiries LANgham 0141

RWIDAIY.
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CLYNE RADIORADIO LTD.

Fibre Glass
Console
now available

18 TOTTENHAM COURT RD., LONDON, W.1
MUSernn 5929,0095

ALSO AT: 162 HOLLOWAY ROAD, LONDON, N.7
NORth 6295,6 7

99 CHEAPSIDE, E.C.2. MON 6860
All post orders and correspondence to 162 HOLLOWAY RD., LONDON, N.7

CLYNE RADIO

ELECTRONIC
ORGAN

Readers will no doubt be
pleased to know that our
working model of this
amazing organ for home
construction, may be heard
and seen at our Hi-Fo
Showroom in Tottenham
Court Road, W.I. For
the benefit of construc-
tors all components, key-
boards, chokes, etc., are
available ready made. Full
constructional details are

available in book form
at 151- plus 1/6 p. and p.
We shall be happy to
forward a complete
price list on receipt of
a stamp. Please address
all organ enquiries for

the attention of Mr. L. Roche.

CLYNE CATHODE RAY OSCILLOSCOPE
for Home Construction

A recent addition to our comprehensive stocks
of quality equipment for the con-
structor. This is an exceptionally
sound and robust instrument
of the most versatile type.
that will be a boon to the
seriously minded amateur, ser-
viceman or constructor. Speci-
fications: 8 -Range Time Base,
switched from 20 c/s to 160
Kc/s. Y -Plate Amplifier
has a sensitivity of 50 mV.
and frequency response of
20 c/s to 600 Kc/s with a

gain of 150. A calibrating
voltage of 6.3 v. 50 c's.
is provided. Employs ECR30

Cathode Ray Tube and 4
valves: 2./ECF80, 1/EF91, 1/6X5. Con-
trols: X -shift, Y -shift, Focus, Width, Brilliance. ON/OFF. Time Base
Frequency (Fine), Time Base Frequency (Coarse). Sync. Selector. Sync.
Amplitude. Y -input Selector. X -input Selector, Amplifier Gain. Operates
from 200/250 v. A.C. Mains. All required components for the construction
of this wonderful instrument, including comprehensive assembly instruc-
tions, available at a SPECIAL INCLUSIVE PRICE OF ONLY L12;19,4,
plus 5/- c. and p. Attractive engraved ivorine Front panel, optional extra
at only 10/6. Just arrived! Portable carrying case at 45/- extra.

137)

THE NEW LOOK RAMBLER PORTABLE
This wonderful little Medium and Long
wave battery superhet incorporates
IRS, 11-4, 1S5, 3V4 miniature valves.
5in. speaker and frame aerial. Housed
in smart two-tone Red/Grey cabinet.
All required components at the NEW

I) LOW PRICE of E6/19/6, plus 2/6 p. & p.
I or with the latest low consumption

" 96 range " valves as the NEW LOW
PRICE of E7/71-, plus p. & p. Uses
all -dry batteries AD35 (Ii6). 8126
(9,c). Full descriptive instruction
book, itemised price list, diagrams, etc.,
available separately at 1/6 post free.

(2) MAINS UNIT FOR ABOVE,
Fits into battery compartment. A.C.
200 250 v. All required components at
ONLY 47/6 plus 1/6 p. & p. or assembled
and tested at E3,11- plus p. & p. (Also
suitable for many other portables.)

Open: Tottenham Court Rd., and
Cheapside: 9 a.m. to 6 p.m. Mon.
to Fri., Sat. I p.m. Holloway Road:
9 a.m. to 6 p.m. daily. Thurs. I

p.m., Sat. 5.30 p.m.

If not stated, please add postage
on orders under LI. Cash with
order or C.O.D. (charges extra).

Our advantageous H.P. and Credit
Sale Terms are available on any single
item over L5. Your enquiries invited.
Please print your name and address!!

NEW LOOK ECONOMY FOUR
Our very popular three -valve plus
rectifier mains T.R.F. receiver is now
available with a new De Luxe cabinet
with polished Walnut finish and Cream
trimming (as illustrated). Brief Spec.:
Valve line-up 6K7, 6J7, 6V6 and contact
cooled rectifier. Ready drilled chassis.
good quality Sin. loudspeaker, Special
Denco Coils Covers Medium and Long
Wavebands. Overall dimensions: I2in. x

(3 " 6in. x Sin. high A.G. 200/250 v. Simple
construe ion with guaranteed results. Easy to follow practical and theoreti-
cal diagrams supplied. All necessary components. down to the last nut
and bolt, are offered at a SPECIAL INCLUSIVE PRICE OF ES/101-,
plus 5/- p. & p. Instruction book available separately 1/6, post free. Also
available with plastic cabinet in IVORY or BROWN if preferred at ONLY
E5151-, plus p. & p.

RADIO JACK
Covers local medium wave stations
variably tuned. Compact self con-
tained unit requiring only connec-
tion to aerial (no power supplies
regd.) for 1st class reception when
used in conjunction with your tape
recorder or high gain amplifier.
All necessary parts available ac a

special inclusive price of only 19.6.
P. & P. 116.

AUDIO GENERATOR AGIO.
Covers from 10 c/s to 100 KO in
four ranges. Max. output 10 volts.
Min. output 100 microvolts. Square
wave output with excellent rise
time makes this generator very

useful for checking all Audio
equipment. Housed in Attractive
metal shelf mounting case I x 64"
x high. All necessary components
including valves. L14/5/-, plus 3/6 P.P.
Fully descriptive booklet with
assembly instructions 2/- post free

BABY

ALARM

The

CRY (19) in, ,

This highly
efficient unit
is simple to assemble, extremely
sensitive and may be installed in a
matter of minutes. Completely
SAFE employing a double wound
mains transformer. Attractively
finished in Red and Grey (wash-
able) " Lionide with cream
plastic escutcheon. Size only 74 -in.
x 3ein, x Supplied in
kit form complete with mike at
ONLY 72/6 plus 2/6 P. & P. or
assembled and tested 89/6 P. & P.
216. Suitable mike flex available at
3d. a yard. Instruction book and
price list separately 1)- post free.
A.C. 200-250 v.

(42)

p. & p.

SUPER I -VALVE SHORT-WAVE
RADIO

World-wide coverage at most reasonable
cost. Covers 43-100 metres with the
coil supplied. Can be extended to cover
10-100 metres. Provision is also made
for the addition of two extra valve stages.
Employs the famous Acorn -type 954 valve.

- All necessary components can be supplied complete
with full assembly instructions at ONLY 35/- plus 2/ -

Send 2/- for point-to-point wiring diagram and price list.
THE R.C. 3/4 WATT AMPLIFIER

Compare the advantages. Treble bass AND
middle controls. For crystal or magnetic pick-
up. A.G. Mains 200/250 v. Valve line-up:
6V6GT, 6SG7 metal, 6X5GT. Negative feed-
back. Built on stove enamelled steel chassis,
measuring only 8in. x 4in. x Qin. Four en-
graved cream knobs are included in the price
of the complete kit with all necessary practical
and theoretical diagrams at L4151- only, plus
2,6 p. & p. or Instruction Book fully illustrated for
I,- post free. This amplifier can be supplied assem-
bled. tested and ready for use at L5/5/-, plus p. & p.

(14)

VISIT OUR FULLY EQUIPPED
ID HI-FI SHOWROOM

AT TOTTENHAM COURT ROAD FOR
DEMONSTRATIONS OF THE LATEST

H I -FIDELITY EQUIPMENT
BY ALL LEADING MANUFACTURERS

We stock equipment of Quality by all leading makers: i.e., Leak, Quad, ak
Armstrong, Dulci, Ferrograph, Reflectograph, Vortexion, Tannoy, Linear, 111,
Wharfedale, Grundig, Goodmans, W.B., Rogers, Garrard, Lenco,
B.T.H., Pamphonic, Simon, Brenell, Collaro, Telefunken, Fi-Cord, etc., etc.
A full range of high quality cabinets to suit all purposes is on show, i.e.,
" RECORD HOUSING," "W.B." " A.D.," etc. Enquire about our joh,
interesting part -exchange scheme for personal callers. H.P. Available. W
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THE "WAVEMASTER" 7 -TRANSISTOR
LUXURY PORTABLE
400 MILLIWATTS OUTPUT

To build yourself Medium and Long waves-Push-Pull Super -
het A.V.C. Perfect Car Radio reception. Size 10in. x x
4fin. at base tapering to 4in. at top.
Very attractive two-tone grey Vynide covered cabinet with
black and gold printed escutcheon plate, cream and gold
knobs, handle and cabinet fittings. * Weight --complete
with long -life 7) volt battery-4-ilb. * Mazda high-grade
transistors throughout. * High -Flux Tin. x 4in. Elliptical
Speaker. * Slow motion tuning. * Co -axial socket at rear
for direct connection to Car Radio Aerial. * Improved
reception by use of seven -section plated telescopic aerial
disappearing into Cabinet when closed, 34in. above Cabinet (43)
when fully extended.
Construction simplified by Bakelite chassis board with the following components already mounted:
I.F. Transformers (3). Oscillator Coil, Trimmer Bank, Output Transformer, Interstage Trans-
former, Aerial Brackets and Earth Bar. SPECIAL INCLUSIVE PRICE for all required components,
full assembly instructions-nothing more to buy-is E10/19/6 plus 3/6 P. & P. Alignment service
available. Full assembly instructions and individually priced parts list, all of which are available
separately, 2/6, post free.

TO BUILD YOURSELF
ALL PARTS AVAILABLE SEPARATELY

" PRACTICAL WIRELESS " POCKET SUPERHET
All required Components for the complete Osmor version as
described in November issue of " Practical Wireless " now
available at special inclusive price of E9/19/6 complete, including
Printed Circuit and Osmor booklet. Overall size 5Iin. x Sin. x

6 transistors, 21in. P.M. Speaker. All items available
separately, send stamp for list.

(I) New Look " RAMBLER " all dry s'hec portable. NEW LOW

All
required

components
at special
inclusive

price

P.

&
P.

Instruction
Book and
itemised
price list
available

separately

PRICE LiS 19 6 2/6 1/6
(2) " RAMBLER " Mains Unit (suits most portables) L2 7 6 1/6 9d.
(3) " ECONOMY FOUR " T.R.F. Mains Receiver LS 5 0 2/6 1/6
(4) " ECONOMY FOUR " with New Look Cabinet E5 10 0 2/6 1/6
(5) " FAMILY FOUR " (our new T.R.F. Receiver L3 19 6 216 116

(7) Standard JASON F.M. Tuner FMT1 E6 IS 0 2/6 2/-
(8) Fringe area JASON F.M. Tuner FMF L7 15 0 2/6 2/-
(9) JASON " MERCURY 2 " Switched F.M. Tuner plus ITA/B.B.C

Sound f 10 10 0 2/6 3/6
(I I) JASON " ARGONAUT " AM/FM Chassis EIS 5 0 2/6 2/-
(12) JASON " ARGONAUT " AM/FM Tuner ... £13 19 6 3/6 21-
(13) F.M. Power Pack (suitable for most tuners) fl 17 6 1/6 1/-
(14) R.C. 3j4 watt Amplifier (with Bass, Middle and Treble controls) E4 5 0 2/6 1/-
(15) 2 -amp. Battery Charger(16) R.C. Transistor/Crystal Receiver ('phones extra)3d.

LI (6
El I

6
0

2/6
1/3

3d.

(17) R.C. Super Transistor/Crystal Rec. (ditto) . ..... El 7 6 1/3 3d.
(18) R.E.P. I -valve Battery Receiver E2 2 0 2/- 9d.
(19) " CRY-BABY " ALARM (Baby Alarm) £3 12 6 2/6 1/-
(20) MULLARD 510 Amplifier (printed circuit) Ultra Linear Version E9 9 0 3/6 1/6
(21) MULLARD 510 as above plus input selector and spare power

supplies
(22) " DE -LUXE " Printed Circuit Superhet

ill 10
E7 19

0
6

3/6
3/6

2/6
1/6

(23) " DE -LUXE " with New Look Cabinet £2 4 6 3/6 1/6
(24) JASON J.T.V. 2 Tuner
(25) RADIO JACK

£13 19
19

6
6

3/6
1/6

2/6
6d.

(26) MULLARD TYPE " C " Tape pre -amp. f12 9 6 3/6 2/6
(27) JASON W11 Wobbulator
(28) JASON Valve Voltmeter EMIO (23 ranges)

E14 19
LI8 10

0
0

3/6
3/6

3/6
2/6

(29) NEW JASON F.M. TUNER FMT2 with built-in power supplies
and cabinet Eti 19 6 3/6 2/6

(30) NEW JASON FRINGE F.M. TUNER FMT3, as above £10 19 6 3/6 216
(32) R.C- Super Personal Portable I -valve (phone extra)._ .. LI IS 0 2/6 2/-
(33) R.C. Super Personal Portable 2 -valve (phone extra). E2 I 0 2/6 21-
(34) R.C. TRANSETTE 2 -Transistor Personal Portable .. E3 9 6 2/- 2/-
(35) JASON EVEREST 6 -Transistor 2 -wave Portable ...3/6£13 19 9 3(6
(36) JASON EVEREST 7 -Transistor 2 -wave Portable ..
(37) CLYNE Cathode Ray Oscilloscope
(38) Compact Multi -range Test Meter

f15 18
£12 (9
E2 19

9
6
6

3/6
5/-
1/6

3/6
10/-

1/6
(39) CAR RADIO, Printed Circuit, 5 -valve S'het. NEW LOW

PRICE(40) JASON Audio Generator AGIO2/-Ell 19
£14 5

6
0

3/6
3/6

2/6

(41) JASON Oscilloscope OGIO
(42) Super SHORT WAVE RADIO, I valve
(43) " WAVEMASTER " 7 -Transistor Luxury Portable
(44) GOLD STAR De -Luxe I -valve Portable

E22 10
E1 15

110 19
LI 17

0
0
6
6

51-
2/-
3/6
2/6

3/6
21-
2/6
1/6

(45) " PAGEBOY " 2 -Transistor Pocket Portable ('phone extra) ... LI 12 6 1/6 21 -

instruction Books which contain full description. easy -to -follow practical wiring diagrams theoretical diagrams item-
ised price lists. etc., are free of charge, with all parcels but may be purchased separately as shown above,
PLEASE NOTE:-A selection of the above items are described more fully in this advertisement!!

THE CLYNE RADIO "DE LUXE"
PRINTED CIRCUIT SUPERHET (22)

A new two -
wave band
(L and M)
Superhet
using the
latest minia-
ture valves:
E C H 8 I

EF85 and
ECL80, pluscontactcooled
Rectifier. Incorporates Ferrite Rod Aerial and
is of unit construction. Exceptional sensitivity
and selectivity. Outstanding performance and
quality T.C.C. condensers throughout. Easily
constructed in one evening. Brown or ivory
Bakelite or wooden Walnut finish cabinet.
A.C. mains 200/250 v. All necessary com-
ponents at special inclusive price of L7/19/6 plus
3/6 P. & P. Instruction Book with itemised
price list available separately at 1/6 post free.
Also available in De Luxe Cabinet (as " Economy
Four " at 5j- extra).

NEW! " PAGEBOY " 2 -TRANSISTOR
POCKET PORTABLE

Completely portable-NO EXTERNAL AERIAL
OR EARTH REQUIRED. This is an amazing
little receiver with built-in aerial and small
enough to be held in the
palm of the hand. Medium
wave reception at wonderful
volume. No fiddley tuning!
-condenser tuned! Sup-
plied with drilled chassis
and colour coded
components. Easily
assembled with the
aid of the easy -to -
follow assembly in- 4,
structions provided. \ (451Total cost of all
necessary componen s, inc!tding transistors,
wiring wire and even solder ONLY 32/6 plus
1/6 P. & P. Battery 3/- extra. Ardente type
deaf -aid earpiece complete with cord and plugs
extra at 12/6. Parts price list and Easy Lay -out
Plans 2/- post free. Callers welcome to hear this
set demonstrated at any of our branches. Our
reputation is your guarantee.

SUPER PERSONAL POR-
TABLE. A wonderfu!
little set you can take any-
where. Ideal for camping, etc.
Detachable aerial rod sup-
plied. Covers Medium wave-
band 200-500 metres. Can be
built in approx. I hour. All
necessary components avail-
able at the following SPECIAL
INCLUSIVE PRICES: I -valve
version ONLY 35/ -plus 2/-
P. & P. Super 2 -valve version
ONLY 41/, Plus 2/-P.& P.
Send for point-to-point
wiring diagram and parts price list 21- post
free. Extra for use with the above DLR5
balanced armature headphones, 7/6 pair.

"FAMILY FOUR " (5)
Our supersensitive
T.R.F. Receiver for
home construction.
Covers Long and
Medium Wavebands,
is housed in very
smart plastic table
cabinet in Brown or
Black. For A.C. mains 200250 a Compre-
hensive assembly instructions provided, in-
cluding practical and theoretical diagrams,
which are easy to follow and will enable you
to complete this receiver which will be the
envy of your friends. ALL NECESSARY COM-
PONENTS ONLY 79/6, plus 216 P. & P. In-
struction book available separately if you wish
to study before purchase at 1/6 post free.

PRINTED CIRCUIT CAR RADIO
(for Home Construction). We are proud
to be able to offer this New type Car
Radio employing up-to-the-minute cir-
cuitry, special 12 volt valves and trans-
istorised out -put stage. The highest
degree of sensitivity is assured by the
incorporation of Permeability Tuning and a tuned (39)
R.F. Stage. Covers Medium and Long Wavebands.
NO VIBRATOR PACK IS REQUIRED. This is a really compact receiver
that will fit any car. Comprehensive assembly Instructions are provided
with all necessary components, including valves and transistor at a Special
New Low inclusive Price of Only EII/1916 plus 3/6 P. & P. Instruction
booklet with itemised price list, full description dimensions, etc. avail-
able separately at 3/6 post free.

 TURN OVER FOR MORE CLYNE BARGAINS.

18 Tottenham Court Road, London, W.I.
162 Holloway Road, London, Ni..
99 Cheapside, London, E.C.2.

THE

COMPONENT

SP ECI ALT STS
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* MORE CLYNE RADIO BARGAINS
RECORD PLAYERS

Full range at usual competitive
prices. Interesting H.P. facilities
E.M.I. 4 -SPEED STERECYMON-
AURAL SINGLE RECORD
UNIT. Complete with Stereo Head
and Sapphire Styli. Brand New and
Fully Guaranteed. ONLY 66/19/6
plus 3/6 P. & P.
LATEST GARRARD MODEL
210. Four -speed manual or auto-
matic. 10in. and I2in. records of
same speed can be mixed in any
order, wired for stereo, attractive
white colour scheme. Price 104
gns. plus 3/6 P. & P.
LATEST B.S.R. UAI4. 4 -speed.
Attractive appearance. Wired for
stereo. Fully guaranteed. E7/19/6,
plus 3/6 P. & P.
B.S.R. UA8 STEREO/MON-
AURAL. Few only at L7/1916, plus
3:6 P. & P. Brand new Guaranteed.
B.S.R. UA8. Monaural only,
L6/19/6, plus 3/6 P. & P.
ACOS GP73-2A: Turnover cart-
ridge for Stereo and Monaural
Standard and L.P. Few only at
29/6, also GP67-3 Mono at 18!-.
Both plus 9d. P. & P.
GOLDRING 580 CARTRIDGE.
In MPM2 shell. Few only at
special price of 99/6 post free.

CABY UNIVERSAL
TEST METERS

These pocket-size multi -range
test meters are of excellent
quality and cover all the most use-
ful ranges (A.G. Volts, D.C. Volts,
resistance and current). Supplied
complete with test prods, in-
struction book and batteries.
Model A.I0 (2,000 ohms per volt)

L4117/6
Model B.20 (10,000 ohms per
volt) E6/10/-. Plus P. & P. 3/6 on ea.
Fully detailed and illustrated
leaflet available on request.

CATHODE RAY TUBES. Un-
repeatable offer! I7in. MW 43/69
by leading British Manufacturer.
Brand new in original cartons.
Not regunned. Full 12 -month
guarantee. Limited quantity at
£7110/- each only. plus 10i- P. & P.
Send stamp for comprehensive
Valve and Tube List.
METERS. Large selection of
panel mounting meters at com-
petitive price. Send stamp for new
list now ready.
ANOTHER PORTABLE CABI-
NET! Ex leading manufacturer's
battery portable attache type case.
Attractive two-tone grey rexine
finish. Size closed 13+in. x 9+in. x
3, -in. Complete with fittings and
handle. Including Medium and
Long Wave frame aerial which fits
in lid. Limited quantity only at
bargain price of 19/6 plus 2/-
P. & P. Brand new.
DEAF -AID TYPE EARPIECES.
Ardente Standard magnetic type
complete with lead and plug.
Only 12/6. P. & P. If-.
MINIATURE CRYSTAL DEAF -
AID TYPE EARPIECE. Supplied
with ear insert, 3fc. lead, sub-
miniature jack plug and socket at
8:- only, plus If- P. & P.
E.M.I. FULL FREQUENCY
SPEAKER. Size 13+in. x 8in. A
further small quantity available.
3 ohm speech coil. 39/6 only,
plus 21- P. & P.
I2in. BAKERS SELHURST
LOUDSPEAKER. 15 ohms, 15

watt 30-14,000 cps. Brand new,
E4/10/-. P. & P. 3 6.
I2in. RICHARD ALLAN P.M.
LOUDSPEAKER. 3 ohm speech
coil. Brand new. ONLY 3216 plus
26 P. & P.
VIBRATOR PACKS. Limited
quantity of both 6 volt and 12 volt
types available. Output 300 volt.
100 m/a. Fully smoothed. Brand
new ex -Govt. surplus. Price 35/ -
ea., plus 2:6 P. & P. Please specify
input voltage required.

1" mono MMMMMM mom= ea
SUB -MINIATURE
TWO-WAY JACK

PLUGS 8. SOCKETS
Smallest yet available

5/8n--3.1 3/6 per pair. P.& P. 6d.
SUB -MINIATURE SLIDER SWITCH

Two -pole two-way ONLY 2'6 EACH. P. & P. 6d.
 Wholesale and manufacturer quantity enquiries invited on 

both of the above new items.mimimmtm MMMMMMM matistuall
* TAPE RECORDER CONSTRUCTORS *

TELEPHONE PICK-UP COIL. Designed to feed into the micro-
phone input of either a tape recorder or any high gain amplifier. Easily
attached to telephone by rubber suction attachment. The coil is
electrostatically shielded to minimise hum pick-up. When positioned
on telephone this model is more than adequate for a fully modulated
tape recording. Brand new complete with 5ft. shielded cable.
ONLY 14/-. P. & P. 1-6.
COLLARD TAPE PRE -AMPLIFIER AND BIAS OSCILLATOR.
Complete with power pack for use with Collaro Mk. IV deck. 4 valve
plus EMBI magic eye. 110-240 v. A.C. Input sensitivity: microphone
socket 5 mfv., auxiliary socket 500 m/v. Speed equalisation switch gives
compensation at all 3 speeds. Full wiring instructions included. List
price £21. Limited quantity only at E15/19/6. P. & P. 5/-.
LATEST COLLARO STUDIO TAPE TRANSCRIPTOR. 3

motors, 3 speeds, 1+, LI, 7+ i.p.s.. takes 7in. spools. Push-button
controls, L12119/6 plus 5/- P. & P. Usual H.P. facilities.
LATEST B.S.R. " MONARDECK." Single speed Tape Deck.
Takes Slin. spools --31 i.p.s. At only L8151- plus Si- P. & P.
TAPE RECORDER AMPLIFIER. Suitable for use with either of the
above Tape Decks, and most other types. For A.G. mains, 4 watts
output. 40-12,000 CPS at 7+ i.p.s. 3 db. Facilities for superimpose.
Valves: 6BW6, ECL82, I2AX7, EM84, and contact cooled metal rectifier.
Radiogram input, microphone input, monitor facilities (can be used as
straight through amplifier), volume control and separate treble and
bass controls. Chassis measurement 11+ x 3 x 4+in. Supplied com-
plete with attractive grey/blue escutcheon plate finished in black and
gold. Circuit diagram and connecting instructions included. Price
El I/5/- only, plus 3/6 P. & P. If purchased with either of the above
decks, both items post free!
ATTRACTIVE TWO-TONE PORTABLE CARRYING CASE.
Suitable for above amplifier and Collaro, Studio deck. Limited quantity

MIC 45-I Acos latest flat pistol -grip crystal microphone. Attractive
black and gold finish. OUR PRICE 29/6 plus If- P. & P. ACOS MIC
39-1. Crystal stick microphone. List price 5 gns. Our price 39/6 plus
1/6 P. & P. MIC 40. General-purpose crystal microphone with desk
stand. Our price 25/- only plus I/6 P. & P. M.C. 24. Imported,
crystal, attractive streamlined polished metal case, incorporates
muting switch. List price 64'-. OUR PRICE 42/- only. 1/- P. & P.

SUPER MAGNETIC RECORDING TAPE SPECIAL!!!
Famous American Ferrodynamics "BRAND FIVE"

An enthusiast's " must." Brand new (NOT
SUB -STANDARD) High grade Acetate Base,
5in. 600ft. 16/-, 5in. 900ft. 18/6, Slin. 1,200ft. 23/6
7in. 1.200ft. 25/-, 7in. 1,800ft. 35/-. Extra quality
Mylar Dupont. Sin. 300ft. 13/, Sin. 1,200ft. 31/6.
7in. 1,800ft. 441-. 7in. 2,400ft. 60/-. Each on
plastic spool. All Post free. Trade enquiries invited.

PLASTIC TAPE SPOOLS. Best quality. In. 1/6, 5in. 2/-, 51in. 2/3,
7in. 2/6. PLASTIC SPOOL CONTAINERS for spool sizes Sin. I/6, 5+in.
2/-, 7in. 213. Any single item plus 6d. P. & P. Orders over CI, post free.

LANGUAGE COURSES ON TAPE !
Complete Elementary Course in French, Italian, German or
Spanish. Phrase book supplied. 5' long play tape, 55 minutes at

i.p.s. Price ONLY 29'6 per course, Post Free!
EXTRA SPECIAL OFFER !!

A small three -valve PORTABLE RE-
CORD PLAYER AMPLIFIER mounted
on baffle 12 x 7in., with High Flux 6+in.
Loudspeaker. Valve line-up ECC83, EL84,
E280. Incorporates separate bass and
treble controls. Max. output 3 watts.
Will match all types of high impedance
pick-up. Ready fo use, E5/12/6. P. & P. 3/6.
NEW STYLE CABINET finished in
two-tone Leatherette. Will accom-
modate above Amplifier and Baffle
without modification, also most types
of Ancillary Equipment. Overall size
18 x 13+ x 8+in. Fitted with carrying
handle, E3/9/6, plus 51- P. & P.
NOTE. If both items purchased
together they will be supplied at
a special inclusive price a 7/6,
plus 6/6 P. & P.

18 Tottenham Court Road, London, W 1
162 Holloway Road, London, N.7.
99 Cheapside, London, E.C.2.
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FRUSTRATED EXPORT. Not
repeatable! L., M. and S.W.
SU PERHET RECEIVER. Manu-
factured by McCarthy for export.
At present for operation on 6 volts,
but conversion details supplied free.

Valve line-up: 6K8G, 6K7G, 6Q7C.
6F6G, 6X5G and 6 volt 4 -pin non -
synchronous vibrator. 8in. P.M.
Speaker, 4 watts output, P.U. socket
Ext. L.S. socket, etc. Tone control.
Fitted in polished wood cabinet,
size 211in. x 101in. x 101in. These
cabinets are slightly soiled owing to
storage, but etch is guaranteed un-
used. in serviceable condition, tested
prior to despatch. Price E5/19/6 only
plus P. & P. 7/6, plus 27/6 for A.C.
Mains Conversion Components if
required. OUTSTANDING BUY!

TRANSISTORS!!!
SURPLUS P.N.P.
RED SPOT (Audio/Experimental
Application) 3/6 ea.
WHITE SPOT
R.F. up to 2.5 Mc/s. 5/- ea.
0C169 VHF P.N.P. JUNCTION
TRANSISTOR. Drift -type, Alpha
cut-off frequency 80 Mcjs. 18- ea.
Attractive discounts for bulk pur-
chases. The above is a selection only.
Full range in stock by all leading
manufacturers. Let us have your
enquiries. (ALL POST FREE.)

LOUDSPEAKERS. EX. CHASSIS
As new guaranteed perfect, by leading
manufacturers. 5in. high flux, 9/6;
61in. 10/6; 8in. 13/6; also 10in. with
0/P transformer (5,000 ohms), 11/6.
All 3 ohm speech coil, also 8in. avail-
able, in attractive cloth covered cab-
inet, ideal for extension speaker, 22/6.
Each item plus 1/6 P. & P. Complete
list of new speakers on request.
No. 38 AFV WALKIE-TALKIE.
A wonderful offer. This famous trans -
receiver unit, with relay operated
SEND/RECEIVE switch covering 7.4-
9 Mcfs band, range approx. 5 miles.
Good condition. ONLY 22'6, plus
2/6 P. & P. per unit (less accessories).
Quantity export inquiries welcomed.
AERIAL TUNING UNIT ZA0841
This well made ex-W.D. unit contains
a host of useful components including:
I mA. 2in. flush round MX meter,
I mA. Westinghouse full -wave meter
rectifier. 5 -pole 5 -way heavy-duty
silver plated wavechange switch.
Sin. dia. silver plated rotary tuning
indicator, 350 pF tuning condenser
with insulated coupler and 34in.
calibrated dial (0-180 deg.) etc., etc.
Contained in strong metal carrying
case 9in. x 9in. x 8in. with hinged lid.
ONLY 27:6, plus 5/- C. & P.
WIRING WIRE. 5 coils 10 yds.,
each coil, in different colours, con-
tained in cellophane bag, 5/-, plus 9d.
postage.I

PC0 " INSTRUMENT BIT
SOLDERING IRON with in-
tegral Stand and built-in Spot -light
for illuminating work 200,'250 v.
ONLY 22/6. P. & P. 1/6.
SOLDER. New boxed I lb. reels,
16 S.W.G. 50/50 at 8;6 only, plus
1/- P. & P.
TRANSFORMER SPECIAL. Sup-
erior quality half -shrouded drop thro'
mains transformer. Input 200/250 v.
Output 350-0-350 v. 80 mA.; 6.3 v.
3 amps. 5 v. 2 amps. Ex -equipment
but guaranteed O.K. ONLY 9/6,
plus 1/- P. & P.
R.F.26. Variable tuning. Brand new
in sealed carton. ONLY 22/6, plus
21- P. & P.
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C.R.T. BOOSTER TRANSFORMERS
Fur Cathode Ray Tubes having Heater/cathode short
circuit and for C.R. Tubes with falling emission. Foil
installation instructions supplied.
Type A. Low Leakage winding. Optional Boost 25",,
and 50%. Tapped mains primaries:

2 volt 12.'6 each
4 volt 12'6 each

3 volt 12'6 each
0.9 volt 12/6 each

13.3 volt 12:6 each
OUR LATEST SUPERIOR PRODUCT. Type A2.
High Quality. Low capacity. 10i15 pl.
Optional boost 23%. 50%, 75%. 18/6 each
Type R. Mains input. Low capacity. Multi -Output
2, 4, 6.3. 10 and 13 volts. Optional boost 25% and
50%. Suitable for all Cathode Ray Tubes 211..

RESISTORS. All preferred values. 20% 10 ohms to 1

meg., 5 w., 4d.: l w., 4d.; 1 w. gd.: 15 m. 8d.; 2 w. 1/ -
HIGH STABILITY. l w., 1% 2/-. Preferred volt.
10 ohms to 10 nice. Ditto 5% 92., WOO to 5 meg.
6 watt RESISTORS 1/3

10 watt 25 ohs -10,000 ohms. 116
15 watt 2/-
12,500 ohms. -50.000 ohm. 10 w. 3/3
WIRE WOUND POTS, 3 w. WIRE -WOUND POTS. 4*.
Pre-set Mill. T.V. type Standard size Pots. long
Knurled Slotted knob. Spindle High Grade. All
All values 10 ohms to 25K. values 50 ohms to 50 K.
31- ea., 30 K., 50 K., 4/-. 6'6: 100 K.. 7/8.
Ditto l w. Carbon Track, W/W EXT. SPEAKER
30 K. to 2 Meg., 3/, CONTROL 100, 3/
0/P TRANSFORMERS. Heil y duty 50 mA. 416. Multi -
ratio push-pull 7/6. Miniat ne 3V4. etc. 4/6. Hygrade
Push -Pull 10 mitts, 15/6. Push-pull lO w. 6 k. or 8 k. 301,
L.F. CHOKES. 15/10/1 60/65 mt. 5/-. 1011 85 mA., 10/6.
10 H 120 mA., 12/6. 1011 150 mA., 14/-.

MAINS TRANSFORMERS 2001250 v. A.C.
STANDARD 550-0-150, 80 mA., 6.3 V. 8.5 a.

tapped 4 v. 4 a. Rectifier 6.3 v. 1 a., tapped 5 v.
or 4 v. 2 a. Ditto 350-0-350

2MINIATURE 510 v. /0 mA.. 6.3 v. 1 a 1502/1/666

in.AMIDGET, 220 v. 46 . 6.3 v. o a
SMALL, 200-0-200 50 m.A.. 6.3 v. 2 a 17/6
STANDARD, 250-0-250, 65 mA., 6.3 v. 3.5 a 17/6
HEATER TRANS., 6.3 v. li a., 7/6; 3 amp 10/6
GENERAL PURPOSE LOW VOLTAGE. Outputs 3, 4. 5,
6, 8, 9, I1), 12, 15, 10, 24 and 30 v. at '2 A. 22/6
AUTO. TRANS. 150w.. 0, 10, 110, 200,130, 250 v. 22/6

ALADDIN FORMERS and cores, tin. 3d.; gin. 10d.
0.3in. FORMERS 2,937 or 8 and Cane TV1 or TV2
2/in. sq. > 1:in. or fin. eq. x ilia, 2/- with corea.
SLOW MOTION DRIVES. Epicyclic ratio 6 : 1, 2/3.
SOLON. Midget Soldering Iron, 220/40 v. 25 w., 24,-.
REMPLOY INSTRUMENT IRON. 220/40 v. 25 w., 17/6.
MAINS DROPPERS. 3 x 1 lla. Adj. Sliders .3 amp.
1,000 ohms 413. .2 ...P. 4/3. .1 amp. 2,000 ohms. 5/-.
LINE CORD. .3 amp. 60 ohms per foot .2 amp. 1.00 ohms
per foot. 2 -way, CUL per foot; 3 way 76. per foot.

CRYSTAL MIKE INSERT by Acos 6/6
Precision engineered. Size only 5 x Ain.

ACOS CRYSTAL STICK MIKE 35-L Bargain 351-.

MIKE TRANSF. 50: I, 3/9 ea., 100 : 1 Potted 10/6.
LOUDSPEAKERS PM. 3 OHM, 51n. Rola, 17/6.
6in. x 4in. Rola, 181-, 7in. x 41n. R.A., 21/-.
10in. x 6in. Rola 27/6. Sin. Plessey, 19 6.
Olin. Rola 18/6. Sin. Rola, 21i-. lOiri. R.A. 30'-.
HI-FI TWEETERS, 4in. 251-. 12iii. Plessey, 30

Baker 15 wt. 3 ohm. and 15 ohm models, 90 -.
121n. Raker foam misoemion 15 w. 15 ohm, £6.
12in. Baker Ultra Twelve 217/10, 20 c.p.s. to '25 k.e.s.

I.F. TRANSFORMERS 7/6 pair
405 ke's, slug tuning miniature can 14 x 1 r tin. High
Q and good ban(' width. By Pye Radio. Data sheet supplied
Weymouth IF. Standard size 465 12'6 pair.
RYSTAL DIODE G.E.C..2/-. CEX34. 40 Circuits:3,

H.R. HEADPHONES. 4,000 ohms, brand new, 7.6f- pair
WITCH CLEANER Fluid, squirt spoilt, 4/3 tin.

TWIN GANG CONDENSERS. 365 pf. Miniature, 1 fin
,., I t I 10/-. .0005 Standard with trimmers,
9,-; v.., tinivneni 8/-. Midget 7/6; Single 50 p1. 2/6;
inn pt.. is it rif.. 5/6. Solid dielectric 100, 300, 500 ph, 3/6
VALVE HOLDERS, Pax. int. Oct. 44. EF50, EA50, 6d
1312A, CRT. 1/3. Rag. and Amer. 4, 5, 6, 7 pin, 1/-.
MOULDED Mazda or last. Oct. 6d. B7G, BSA, 1386 B9A
9d. 1171 with can, 118; R12A, I/3; BOA with can. 1/9.
CERAMIC, EF50. 1170. BOA, Oct. 1/-. B7G, B9A Cans. 1/ -
SPEAKER FRET. Gold Cloth 17in. x 25in., 6/-; 15in. x
5510., 10'-. Tygan 54in. wide, 101- ft., 27in. wide ft
Brown. sieves or Reel. .Samples S.A.E.
WAVECHANGE SWITCHES
1 p. 2 -way, or 3 p. 2 -way: short spindle 2'6
6 p. 4 -way, 2 wafer, or 3 p. 11-w. 3 wafer, long spindle 6'6
1 p. 6 -way, or 4 p. 2 -way. or 4 p. 3 -way, long spindle 3/6

p. 4 -way or 1 p. 12 -way, long spindle 3'6
WaVe change " MAKITS " 1 wafer, 8/6:2wafer 12' 6:
n wafer 16/, 4 wafer, 19/6; 5 wafer 23/-: 6 wafer 26,6.
TOGGLE SWITCHES. S.P.. 2'-; 0.P., 316: D.F.D.T., 4'-;
MORSE KEYS, goal eosin!, 2'6.
SUB -MINIATURE ELECTROLYTICS (15 v.1.

, 5. 4. 5. S. 25, 54 mid., 100 mid., 3/- saes.

THE HI -GAIN BAND 3 PRE -AMP
Cascode circuit using Valve ECC84. 17db
gain. Kit 29/6 less power; or 4916 with
power pack. Plans only 6d.
Also Band 1 version same prices.

(PCC84 Valve if preferred)

AIRMST110 NG
AF/208 AM/FM RADIOGRAM

CHASSIS PRICE 22 GNS.
CARRIAGE FREE

 Full VHF Band 187-  2Compensated Pick -
108 M/cs) and Me- up Inputs.
dium Band, 187-570
m. 7 Valves.

 5 watts Output.

 Frequency Response
30 - 22.000 c.p.s.

2dB.
 15dB Negative Feed-  Tape Record and

back. Playback Facilities.
 Separate wide range  Continental Recep-

Bass and Treble tion of Good Pro -
Controls. gramme Value.

For 3, 71 and 15 ohm speakers
The AF208 is the most economically priced
chassis Armstrong have ever produced and, in
doing so, the aim is to bring traditional Arm-
strong quality and design to a larger circle of
enthusiasts than ever before. The hand -built
construction, the superior finish and the high
quality components are the same as those used
for more expensive models. We confidently
assert that there is no similar product on the
market today which equals in value the Arm-
strong AF208.

MONARCH RECORD PLAYER

SAVE

POUNDS

BUILD IT YOURSELF using
4 -SPEED BSR

MONARCH AUTOCHANGER U. A. 8

READY BUILT 3W. AMPLIFIER
HANDSOME PORTABLE CASE
HIGH FLUX 6in. LOUDSPEAKER
FULL INSTRUCTIONS supplied

Total Price
Carr. and ins. 5,- E12  10 . 0

RECORD PLAYER BARGAINS

Tn. Pr.., turn ,8411/
714iLniriivials=

4 Speed Autochangers, BSR, U.A.8
Stereo or Monaural f6 15 0

Collaro Model 457 f7 19 6
Garrard Model 210 EIO 10 0

4 speed Single Players, EMI Stereo
or Monaural E6 19 I

Garrard TA Mk. II £8 8 0
Garrard 4 HE Transcription E17 19 6

Garrard Stereo Heads £2 extra.
AUTOCHANGER ACCESSORIES

Suitable player cabinets (uncut boards) 49/f
Amplifier player cabinets with cut boards 631-
1 -valve amplifier and Olin. speaker for above 79/C
Ready mounted on battle 11in. x 7in., 3in, deep
MINIATURE S -STAGE Hi-Fi AMPLIFIER. A.C only
201,-250 v. Valves ECLO2 and EZRO. 3 watt quality
output. Mallard 1.0115' circuits, bans boost, treble and
volume controls. Separate engraved Perspex front panel
with de luxe finish. Heavy duty output transformer.

ohm. and shrouded 110111S transformer. Stove enamelled
chassis size 6 x 5 Bargain price £4115/-. Circuit
supplied.

CYLDON TURRET TELETUNER
1.F. 33,38 mess, cOmtiete with .rame-gna valves. 30C1
and 30L15. (LT Dm .3a0 With coils lot channels 1 to
5 & 8 to 11, Latest model, Brand new pot*. 45/-, We-
lding data & circuit supplied. Ideal for " P.T. " Olympic.

VOLUM4
Midget size:

Long spindle. Guaranteed
I year. All values.
3 K. ohms up to 1 Meg.
No switch. D.P. Sw.

3,- 4/6
Linear Or Log Tracka.

80 came Coaxial
Semi ale spaced, tin. dia,
Ideal Band III
Losses cut 50% '"'`'''Yd
FRINGE QUALITY
AIRSPACED 1/- yd.

COAXIAL LEAD oocKET.. .. 2/ -
PANEL SOCKETS .. 1/- CUTLET BOXES .. 4/6
BALANCED TWIN FEEDER per yf.l. 6d, 600 or 3000 -
TWIN SCREENED BALANCED FEEDER 1/6 yd., 80 otuu

ALUMINIUM CHASSIS. IS s.w.g. Plain, undrilled,
with 4 sides, riveted corners and lattice fixing holes
with 2lin. sides 7 x 410. 4/6; 9 x Tin, 6/91 11 x 7in.
6/9; 13 x 9m., 8/6; 14 x Olin., 1016: 15 %Him, 1216
and 18 x 16 x 18/6.

BLACK CRACKLE ?MET. Air drying, 3/- t.
P.Y.C. CONN. WIRE, coloured, single or stranded 2d. yd.
NEON MAINS TESTER SCREWDRIVERS. 51,
CORED SOLDER JULDIOGRADE. 44, yd. lib. 5'..
PAXOLIN 1/16fm x elm x loci., 116. ION TRAPS 5/,

AMERICAN MAGNETIC RECORDING TAPE
FERRODYNAMICS "BRAND FIVE"

51n. 600 feet 16/- MYLAR DUPONT
Din. 900 feet 1816 Super High Fidelity
51 in. 1,200 feet 23/8 Double Play
7in. 1,200 feet 25/- 51st. 1,100 feet .... 37/6
7in. 1,800 feet 36/- 7in. 2,400 feet .... 60/ -

Illustrated leaflet S.A.E.
Spare Reels, plastic, all sizes 31 -
"Instant" Balk Tape Eraser and Head Dancer,
200/250 7 A.C., 27 6. Leaflet S.A.E.

REC.firIERS, 8511. 5;.; R3-12, 13!-: R143, 81.; hms, 16/..;
RMS, FC31, 27/6: 14A86. 17/6: 14A100, 21/-.
MINIATURE CONTACT COOLED RECTIFIERS. 250 Y.
50 mA,, 7/6; 60 mA., 8/6; 85 mA-, 9/6: 200 mA.. 21/-:
300 mA., 27/8; Full Wave 75 ma.. 9/6. 120 mA., 15/-.
COILS. Wearite " P " type 3/. each. flamer Midget " Q "
type ad). dust core from 41- each. All ranges.
TELETRON. L. and M. T.R.F. with reaction, 3/8.
FERRITE ROD AERIALS. 51.vr., 8/9: M. & L 12/6.
T.R.F. COILS, A 'HE, 71- pair, H.F. CHOKES, 2/6.

JASON F.M. TUNER COIL SET, 26!... H.N. coil aerial
coil. Oscillator coil two I.F. transformers. 10.7 Mc/.
Detector transformer and heater chokes. Circuit and
component book, using four 6A-1116 218. Complete kit
FMTI with Jason Calibrated dial and 4 valves, 26/5/,
New Jason Cabinet hatT2, £2 extra.

CONDENSERS. New Stock. .001 mid. 7k V. T.C.C., 5/6;
20 kV., 916. .1 mid. 7 kV. 9/8. 100pf, to 500 pf. Micas, 641.
Tubular 500 v. 0.001 to 0.05 mid., 96; 0.1, 1/-; 0.25,
1/6; 0.5 1/9; 0.1/350 v., 94.: 0.1/1,000 v.. 1/9t 0.1 mid.,
2,000 v., 3/6; 0.001 add., 2,000 v., 1/9. 500 pf., 10 kV., 9/6.
CERAMIC COEDS. 500 v. 0.3 pf. to 0.01 mid., 5d.
SILVER MICA CONDENSERS. 10% 5 pf. to 500 pf., 1/-;
600 pf. to 3,000 pf.,
CLOSE TOLERANCE 11± ph) 2 pf. to 47 pf., 1/6. DITTO
Pie 50 pi. to 815 pf.. 119; 1,000 pf. to 2,000 pf., 2)-.
TRIMMERS. Ceramic 30, 50, 70 ph, 9d.; 100 pf. 150 M.,
1/3. 230 Id, 116. 600 p1., 750 M., 1/9. Phillips, 1/- ea.

NEW ELECTROLYTICS. FAMOUS MAKES
TUBULAR TUBULAR

1/350 v. .. 50/350 v. .. 5/6
2/350 .. 2/3 100/25 v. .. 2/-
4/450 v. .. 2/3 550/25 v 2/6
8/450 v. .. 213 500/12 v. .. 3/-
8/500 v. ,. 2/9 8+8/450 v. 3/6
16/450 v. .. 31- 8+16/450 v. 3/9
16/500 v. .. 4!/- 8+16/500 v. 5/6
32/450 v. .. 3/9 16 +16/450 v.4/3
25/25 v. .. 1/9 18+16/500v. 61. fit +120/350v. 11/6
50/50 v. .. 31+31/350v. 4/8 100+200/075,12/6
FULL WAVE BRIDGE SELENIUM RECTIFIERS. 5, 6 or
12 1 f amp., 8,9; .2. a 11/3: I a., 17/6: 6 a.. 22/6.
CHARGER TRANSFORMERS. Tapped it 260/250 v.
or charging at 2,1i or 12 7.11 a.. 15/6:2 a.. 17/6: 4 a., 22/8.

Charger circuit free. AMMETERS, 4 a., and 5 a., 1316.

CAN TYPES
32/350 v. ... 4/-
100/270 v. .. 5/6
2,500/3 V. 4/-
snoo/6 v. .. 5/-
8+16/500 V. 71-
:12+32/350 V. 5/-
32+32/450 v. 6/-
50+50050 v 7/ -

NEW and boxed VALVES 90 day guarantee
IRS .. 7/6 61.052 10113fEA50.. 116 EY51 .. 9/6
105 7/6 6N72 6/6 .

6Q714 7/6 01191 6i-iHABC80 12/6
1.X2 .. 316 68A7M 6/- EBC22 8/61HVR26 6/6
384 .. 7/6 6827M 6/6 EBe'41. 8/61MITI4 9/-
3S.1 .. 7/6 65N7 6/6 EBF80 10/-P61 .. 3/8
5524 7/6 6V6(4 6'6 ECCS4 5/6 N-C,S4 9/8
5Y;I 6X4 7/6 ECF80 .. 9/6 PCFSO 9/6
5Z4 .. 9/6 6X5 .. 6/6 EC1142 10/6 PC1.02 11/6
6AM6 6/. 11A6 7/6 Ecuio 10/6 PEN35  6/6
6BE6 7/6 15AT7 8/- ECL02 1016 RIM .. 10/6
68116 9/6 12AU7 8/- EF39 516 PY80 . 7/6
61.1W6 9/6 12AX7 8/- EF41 9/9PY81 9/6
62,6 6/-1913a6 8/6 EF50 5/8IFV02 .. 7/6
6FG6 7/6 1213E6 6/6 01080 3/6
IiH6(iT 3/6 121(7 .. 6/6 EFS.. 14,13;12,8G41 ..9/6
625 .. 5/8 -Q 6/6 ..
626 .. 5/635L6 .. 9/6 E1,32 ,.! l F41 9/6
627G 6/6 35Z4.. 7/6 E1,41 916111.41 .. 9/6
6K6GT 6/6 80 .... 9/6 EL84 516 I. 1.41

807 .. 5/3 Lzco 7'6 8/-
6000, 7/6:054 .. 1/6 EZSO .. 7/6 1.52 7/6

RADIO COMPONENT SPECIALIST
48 -HOUR MAIL ORDER

337 WHITEHORSE RD.

WEST CROYDON
POSTAL SERVICE I OVER E2 FREE. C.O.D. 1/6. (EXPORT C.W.O. POST EXTRA.) Wed. I p.m. THO 1665 Buses 133 or 68
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-1,THE PREMIER TRANSISTORISED

BABY ALARM
79/6 Plus 3/-

PP9 9 vBoaltttoerryerin"
Tile answer to the modern Parents' problem for " Baby
Hitting," thin extremely efficiciat Unit is completely safe,

being batte- ry operated, its portability enables you to place the Master Unit In any part
of the house. Extra Microphones may be used in different rooms without impairing
the efficiency of the Unit. It Is the most economical Unit of its kind and will run on one
Battery for approximately two months of continuous day and night use. It Is honed
fu an attractive bakellte Cabinet hi either ivory or pastel blue. The price includes one
Microphone, extra Microphones can be supplied at 12/6 and Microphone Lead at 5d.
per yard.

TAKE

The SUPER 60
6 -Transistor Battery Receiver

MAY BE
BUILT BOR

A
!

Ecer.it,atly Incl .801,y
STAR FEATURES:---
* Six let grade Maud Tninsistors

and one Diode.
* Internal Ferrite Rod Aerial.
* 7in. , 4in. Elliptical Speaker.
* Printed Circuit.
* 500 mW Push-pull Output.
* Full medium and long waveband

coverage.
* Calibrated Direct Drive Dial Drive

Assembly.

* Full point-to-point instructions sup-
plied.

* Dimensions 18in. x 71in. a 51in.

The Receiver is homed in an attractive contemporary mahogany finished cabinet ti lino 10.1
with gilt, supported by gilt stands.
The Receiver will optante for months on one 9 -volt long -life battery.
Instruction Book separately at 2/6 P.14

ADVANTAGE OF THESE

DRAMATIC PRICE REDUCTIONS
AVANTIC SPAII Stereophonic Amplifier. Technical details: power
output (each channel) 10 watts peak, L.S. impedance, 4, 8 and 16 ohms.
6 -position input selector, bass, treble, volume on/off controls, stereo
reverse switch, phase reverse switch, stereo balance control, P.U.
balance control. Dimensions 141 x 8, x 4in. Original price 28 Gns.
P. & P. 7/6. OUR PRICE 19 tins.
AVANTIC PL621 20 -watt monaural Amplifier, frequency response
10 c/s-30 Kc/s.1 bB. LS. impedance, 4, 8 or 16 ohms. Dimensions I 4in. x

x 7iin. Original price 29 Gm. P. & P. 7/6. OUR PRICE
19 Gns.
AVANTIC STEPII. Stereophonic Magnetic Pick-up Amplifier Unit.
Price E4141-.

SPECIAL BARGAIN OFFER
THE PERFECT STEREO SYSTEM

Two DL7/35 power amplifiers original cost OUR 47
One SP2I Stereo control unit E91 - 10 - 0 PRICE gns
Brief specifications:
DL7/35. Power output 54 watts peak; L.S. impedance 4, 8 or 16 ohms.
power inputs 105-250 v. Valve line-up GZ34, 2-EL34, ECC83, EF86.
Dimensions 141 x 9 x 84 -in. Original price 30 gns.
SP2I. 6 inputs for each channel, bass, treble, volume control, on/off
stereo/3D/reverse stereo switch, stereo phase switch, low pass filter.
Power requirements 6.3 v. at 1.3 A., A.C. 350 v. at 5 mA. D.C. dimen-
sions 141 x 9 x 4in. Original price £28/10)-.

All this equipment is Brand New and in manufacturer's original sealed cartons. Full descriptive literature available.

THE PetiteTHE Petite

mAv BE 1.7 7 n
BUILT FOR aif 1  II .4,

'

P. & P.
3/-.

Batteries extra.

10'- (Type Byaa or
e.nrivalent.
L.T. lig (Type AD 35) or

 High 59 frame aerials.
 High sensitivity on both

Savehusis.
 Medium and long wave superliet circuit.

Instruction book B.
 Size only 8 a S:.:41in.
 Weight including batteries 311b.  I valves of the

economy type.

WHY NOT

4 DO IT

YOURSELF!
SUPERSET £7may be built for P. & P.

7 A Plus 3/.

T.R.F. may £5.10  0 Plus 3/P -be built torP. & .

These two receivers use the latest type circuitry
and are fitted into attractive cabinets 12 x 6?.
5lin., in either walnut or ivory Bakelite or wood
1/- extra. Individual instruction books 1/ -
each, post free.

FOR THE BEGINNER
A 2 -transistor, medium wave, receiver.
ideally suited for the young enthushist or
the beghmer. Operating on two pen torch
batteries.
Simple to construct, with full instructions
supplied. No headphones requind.
Compete set of components, Including
plastic case. 2 -1/6 plus 1-a P. P.

// Batteries extra. P BICE 30

BATTERY ELIMINATOR
...asoks.......f  --":".

Housed in two con -

A'
miners which are to
replace AD 35 and

jilt ,e,.. B126 Batteries.

.0'-'" -111IIDER 1 linTBPOR 37/6
I Plus 2/- P. & P.

1

I'l Only suitable for use
with DK96 Series
valves.

STEREO ADAPTOR
Why not convert pair ReC,,RI Player
or Radiogram to stereo with this
cosy to 111814111 Stereo Conversion
Unit complete and ready to install
giving out- 415s2 1 aPlus
put of 3 watts. ,§ P.
STEREOPHONIC PICK-UP CARTRIDGES
AVAILABLE, 35,- post paid.

OUTSTANDING

BARGAIN

OFFER

Mouiphte m it
IsmAls). P a.

A truly efficient Meter for the enthusiast: sensitivity
1,0011 ohms per Volt. A.C. mid D.C. mnges.(AC/IX')
0-10-50-250-500-1,000 v. D.C. current 0.100-500 min.,
0-1 ma. (at 111.('. 0-10 v.). Resistance 1-2,00o 4411.
(centre 24 ohms). 100-200 K. (centre 2,400 ohms:).
Size Sin. x vin. a 21in. Brand new in manufacturer,'
original boxes.

The Kimura Model UI Milli-
meter for only 59/6

THE MODEL VT41 VALVE
FILAMENT TESTER

Will ite.rantly cheek the
filaments of all Radio and
T.V. Valves, Fuses and Dial
Bulbs. Will also give an
accurate circuit continuity
test and at. Ma
7 and 9 vale,; straighteners.
Sin, 51 31
with Battery, post paid.

TUNERS FOR THE HOME CONSTRUCTOR
BY 'JASON'

JASON .12V2. 'r.V. HOONU 4 P.M. oonipler, m 't 1,

Tun, 111141,, 1. -wt Valves, £141191-. I' A I'
£1,12i-. Instruction Book ava.10

::.6.

JASON PMTS. P.M. Tuner with Twin Limiter, r
5 I tile., complete with Case and rtAtml Stl,,p:s
29;19j- Leys Valves, plus 3/6 P. & P. Vol,, £2'13 -.
Instinct ion Book available separately 2/6.
JASON MERCURY 2. Switched Tuner for P.M. and Y.v.

ie.% Valves and Power 0111110y, E10114 Oil, 2/6
P. k P. Valves £11416. Instruction Book mailable sep-
arately :3,4.1.

'Myer Supply Kit, suitable for above £2'14'-, plus 2'-

)1.1s THE VICEROY,-,,

QUALITY CRYSTAL
-05°321. MICROPHONE. A good -

quality crystal Micro'. hone for the discerning
enthusiast, finished in polished steel with Mminc
Switch and detachable lead. Price 42 -, P.P.I I,

THE MID -F1
A NEW DESIGN 41
WATT AMPLIFER
KIT
MAY BE
BUILT FOR 95/ -

Plus 3.- P. &P

.1 110W 1.inItit 101' the home constructor requiting good
quality medinui-powered Amplifier for reproduction of
Records or F.11. Broadcasts. Technical Speciticatiom:
,..;eparate late, anti treble controls. Valve line-up P1.50,

EROS. Voltage adjustment for A.C. mains iron
200,2.50 volt, 3 or 10 ohms impedance. Negative feedback.
Si.. 7 tin., overall height bin. Oils et -hainmeied
ti clia sds.

CABY MODEL B20 MULTI -METER
I1CIV 0-0.0 v. 0-2.5 v. (2K -11/V).
DC/V 10.50-250-500-1000 v. (4K-iliV).
AC/V 10.50-250-1000 v. (4K-SliV).
DC/mA 0-100 mieroamps (500mV).
DC/mA 0-2.5-25-250 niA (2511n1V).
OHMS, 2K-20 meg.

COMPLETE WITH TEST LEADS- -
PRICE £6/10/0 Ides 2, - P. 1'.

CABY MULTI -METER A-10

IH'iV 111-30-250-500
AC/V 10-50-250-500-1ka (2k11, V,
Ranges: DC/mA 0.0-25-250 (25tho
01-1M 0-10 kfl-IMII.

COMPLETE WITH TEST E4/17/6
LEADS P. & V. 2/6.
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PREMIER RADIO
Visit

23 TOTTENHAM CT. RD., W.1.
309 EDGWARE ROAD, W.2.

our lorye and comprehensive HI -Fl
The

Magnaphon'
A truly top quality and versatile Tape
Recorder at a price well below the original
cost. Incorporating the latest Collard
3 -speed Studio Tape Deck.
*Volume and Tone Control for record-
ings.
*Volume and separate Bass and Treble

Controls for replay.
*Facilities for monitoring.
*Output 4 watts.
*Separate Output Sockets for Amplifier

and Extension Speaker.
*Mixing Facilities.
*Housed in attractive red and beige

two-tone Cabinet with detachable lid.
*Fully guaranteed shad supplied complete with the following accessories:_
Price £32.0.0 Good quality Crystal Microphone with Lead and Jack Plug

fitted, 51' Reel of Standard Tape and Spare Reel. spare Lead
fitted with Jack Plug and Wander Plugs for recording iron
Radio.Plus 21/- P. & P.

TAPE DECKS
LATEST BSR MONARDECK. Single speed 33 i.p.s. Will take 5/in. spools. £811916.
P. & i'.:1 -,

COLLARD STUDIO TAPE TRANSCRIPTOR. 3 speeds IL 31, 78 Lp.s. 3 motors. Push-
button controls. Will take 7in. spools. £12/19/6. P. & 1'. 7/6.
TAPE RECORDER AMPLIFIER specially designed to match the Cohere Studio Tape
Deck. t10/1916. P. & P. 4/-, Size Ili x 5 0 Sin., uses 3 valves, magic eye, contact
cookd mold rectifier. Incorporates mike/gram/radio inputs, ext. I.s. jack, superimposing
snitch, nit?, o. aching knobs.

RECORDING TAPE
AMERICAN C.B.S.
RECORDING TAPE

Brand new, fully guaranteed and with
By well-known manufacturers, brand new. Leader Tape:-
boxed and fully guaranteed. 600ft. on 5in. Spool 17'8
1,800 ft. on 7in. spool 3216 1,200ft. on 5110. Spool 25'-
1,200ft. on 51im spool
P. & P. 1/- per spool.

22/8 1,800ft. on 51 in. Spool D.P.
1,2005t. on 7in. Spool
1,800ft. on 7in. Spool L.P

471-
25;-

Plus V- per Spool P. & P.

First Again! !
"THE PREMIER TR/2"
Once again, Premier is first. with another
magnificent offer. Introducing the"TR/2"
the latest and cheapest addition to our
range of popular Recorders.
Star features:
*Latest BEM Tape Deck, with inter-
locking device to prevent accidental
ensure.
*Single speed SI in. per sec.
*Playing time 51 in. std. tape -11 hours.

L.P. tape -2 hrs. 8 mins.
*Volume on/off and tone control.
*Power output 3 watts.
*Input sockets for Microphone, Radio/

Gram.
*Extension speaker socket.
Size: 138 a 91 x gin., weight 17 lb.

Tel. Museum 3451/2
Tel. Paddington 6963

ShOseroonts

PRICE including Microphone, Tape and
Spare Spool Gns. rpvw-

SINGLE PLAYERS
Collaro Junior 4 -speed Player complete with Pick-up
Garrard 4SP 4 -speed Player, complete with Pick-up and automatic stop
Garrard TA Mk. 2, 4 -speed Player, wired for stereo, with plug-in Head
Philips AG2009, 4 -speed Player, with diecaat turntable and hlicrolift, wired

for stereo
P. & P. 3/6 on above units.

£3
£6
£8

£10

15 0
19 6
10 0

10 0

RECORD CHANGERS
Bolt 0.08, 4 -speed £6 19 6
MR CAS, 4 -speed with stereo cartridge £7 19 6
Collaro Conquest, 4 -speed Changer £7 10 6
Collaro RC457, latest type 4 -speed changer £8 10 0
Garrard RC111 3 -speed Changer £7 19 6
Garrard RC120 Mk. 2, 4 -speed £8 19 6
Garrard RCI21/4D, 4 -speed £9 19 6
Garrard ltC121 Mk. 2. 4 -speed, wired for stereo and with plug-in Head £10 19 6
P. & P. 5/- on above units

TRANSCRIPTION UNITS
Garrard 301 £22 7 3 Garrard 41IF (Stereo) .... £19 4 8
Garrard 301 (Strobe turn- Garrard 411F (0081

table) £23 18 4 P. & P. 716 on above units.
£13 9 9

FOR BARGAINS

I 0 II ij ST CO.

HYSTERESIS BLOWER MOTORS
coManufactured by SMITHS Aircraft Instrs.

Type; HMI/4. 115 volts 400 cycles. Removed * U
7

from New Automatic Pilot equipment but
in perfect condition. 0 ,././

ONLY 60/- each

Type HM/14/I, 115 volts 400 cycles. SO/. each.
New.

36 WINCANTON

MAIL ORDER SPECIALISTS

klease quote Dept. M.O.W W.
RD., HAROLD HILL, ROMFORD

SENSITIVE RELAY: Miniature type. 250 ohms. D.P.D.T. 12 v.
D.C. 2 oz. Overall size I x li x lie. Has adjustable armature tension
spring. Will operate on less than I mia. Suitable for all model radio
control. Brand New. 15/6 each.

ROTARY TRANSFORMERS TYPE HT.31.
Input: 11.5 volt.
Out 250 volt

All 4,...,,r. at 120 mA. Ex-
Units but tested,

--'

35/- ea. Type

PLESSEY E.H.T. CONCENTRIC CONNECTORS

Types available: Plugs: CZ/64662- vv- ...v.
CZ/64658. Sockets: CZ,' e'''\."\ ,'-'
6466I-CZ/64659. Loading v 1,

7 to 10 KV. New

TRANSDUCERS. Dismantled from Radio
Altimeters. This is a moving coil unit with
powerful magnet, coil imp. 5 ohms, also fitted
is a ceramic coyer divided in 2 and silver plated
forming the moving vane, cap. about 5-50 P.F.
has possibilities as a Tweeter unit, 7/6 each.

---_,_-_,_ O HT.32, Input:
iv. 11.5 volt. Output:

490 volt at 65 mA.
New, in cartons,
20/- ea.

and unused. For
Radar Stations -%\..,..8/6 pair
T.V. Link -ups . 'AV\ ' '
and atomic ..."4 j. ., or 5/- each
research applications.

VISUAL INDICATORS
Type 10 Q/4. New.
Containing 2 high
grade meter move-
ments 30 micro -

LAN DING LAMP MOTOR.
A.M. Ref. 5U/3294 12 or
24 volt reversing motor.
Complete with magnetic
brake. l,' -in. x fin. spindle

, -..""."

MINIATURE MODEL MOTOR
(Not Ex -Govt.). Re-
moved from Transistor 7",,,,tV,1 .,-.. .

Tape Recorders and in IIIV, :
perfect condition. 3 to 1140Y./''
12 volts. Dual spindle, '" Only

amps and 750 micro -
amps, for converting was
to Multi -meter and
exposure meter.
Incl. 2 neon lamps
and holders 17/6 each.

with worm drive. Ex-
tremely powerful. Ht.
2kin. x width tin. x depth
3m. (with spindle 41in.).

0 fully reversible, pro- 9/6 each
tected bearings. Approx. 3/4,000 r.p.m. Size:
2; -in. long x lin. wide. Spindle: kin, x ;,',in.

PANEL FUSEHOLDER ASSEMBLY
ZA/US 1054. American pattern.
Will take standard cart-

New 21/. each,
8 FOOT WHIP AERIALS. Supplied in

ridge fuses. New. ,t;1.1%
2/6 each or 6/- pkt. o^-,.

HEADPHONE AND MICROPHONE
ASSEMBLY No. I. Moving coil. As used on
W.S. No. 19. New and packed 2I'- complete
assembly.

2 sections. No. I and 2 ZA"26800 and 26286.
Each section collapsible down to Ift., with
retaining wire through each section. Ideal also
for Radio Control, fishing rod or pennant
mast, 7/6 complete. New.

BLOWER MOTOR. Made by Hoover.
80 volt D.C. Will operate on 240 volt A.G.
wi h 8 mid. condsr. in series. New and
cartoned 17/6 ea.

TERMS: C.W.O. or 7 days approved accounts All our goods are guaranteed new or in working order. Money refunded in full if not
absolutely satisfied. Orders despatched same day. No postal or packing charges.

(C.O.D. I'9 extra. Carriage extra Ireland and countries outside U.K.) -
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R.S.C. HI-FI TAPE RECORDER KIT

Build a high quality recorder
in the £70 class for only
Can be assembled in ; hour.

. T..5 .

2 17:6.

INCORPORATING THE LATEST COLLARO STUDIO TAPE TRANSCRIPTOR,
THE LINEAR LT46IC HIGH QUALITY TAPE AMPLIFIER. A HIGH FLUX
7  4in. LOUDSPEAKER, Reel of Best Quality TAPE, Spate Tape Spool, a Port-
able Cabinet, sir approx. 16 13 . 9in., finished in durable end attractive
duo -tone Poliorome, and connection diagram for wiring amplifier to tran.scriptor.

FEATURES INCLUDE
* 3 SPEEDS * FREQUENCY RESPONSE 50-11,000 c.p.s. * SWITCHED
NEGATIVE FEEDBACK EQUALIZING FOR EACH SPEED. * OUTPUT
4 WATTS * MAGIC EYE RECORDING LEVEL INDICATOR * 3 MOTORS.
Fart rewind. * TAPE MEASURING AND CALIBRATING DEVICE. * TAKES
FULL Tin, DIAMETER REELS OF TAPE, * NEGLIGIBLE HUM. * EN-
TIRELY EFFECTIVE AUTOMATIC ERASURE.
Full oleseriptio t onoplool ..a receipt rot S.A.E.

OR DEPOSIT 1.51716 and 12
monthly laments 01 421-.
Casb price If settled in 8 months.

HI-FI 10 WATT AMPLIFIERS
NEW CARTONED

MANUFACTURERS DISCONTINUED £6:19.9
to,. 7, 6.

A REMARKABLE OPPORTUNITY
Pooh -pull outpat. latent high efficiency %bollard rah es.
'Med scparobt1y controlled inputs, for rite :oonl gram.
Separate bass and trebly controls. High sensitivity.  Out put
for 1 olun or 15 ohm looudspeaker. Guaranteed, !coded and
too rwrfoct working order. Please state speaker matching
required when ordering.

SUPERHET RADIO FEEDER UNIT
Design of a high. quality Radio Tuner Unit opecially imitable
toe Ilse with any of our Amplifier.). A Triode Rented.
Fjehanger is used. Pentode LF. and double Diode Second
Detector delayed A.V.C. Is arranged so that A.V.c. ens-
too.tion in avoided. The W. Oh. Ow. incorporates cram -
position, Controls are Tuning, W. Ch. and Vol. Output
will tool most Amplifiers requiring 500 mV. input depending
on All location. Only '250 v. 15 mA. H.T. and L.T. of
6.3 V. I amp. required from amplifier. Si,,- of omit approx.
9-6.71n. Melo. lord S.A.E. for illustrated Icatlet. Total
bulid in coo. i. 24'15', Point -to -Point m

CONSTRUCTIONAL ENVELOPES
Romano, 3 Ile., Trooi.tor Radio IA. Repine Mad 3
Pocket Portable Transistor Repanom Mini 7
Transistor Pocket Portable (total building cost 9 gm)
1/6. R.0.c. All 12.wat. y

R.S.C. STERFAliTEN High oe s. o 1 9.

RE-ENTRANT
LOUDSPEAKERS

For factory or outdoor use.
Tannoy 7.5 .lens
2&9.
Parmeko to ern tYPc.
efficient. muntics of
10 watts. 15' ohm. loin
and 600 ohm Iwitchiag 59 t;
R.C.A. 20 watt ratio(
ohm. 17 ohm, 200 1111/11

WO ohm ,matching 6 cos.

ACOS HI -Fl
CRYSTAL 'MIKES'
i,, ail ham' or

Desk type;

27/9 (LX")
Ill I irk type

/\UMW 'tu Mins./

VALVES ! roll .1Iy competitive priers.

THE SKY FOUR T.R.F. RECEIVER
A design of a 3

A.C. mains L. and
M. wave T.R.F.
receiver with selen-
ium rectifier. For
inclusion in cabinet
illustrated or %mi-
nort veneered type.
It employs valves
61(7, Snit, 656
and is specially

designed for simplieil% in wiring. Sensitivity and quality
an, well up to standard. Point torPoint wiring diagram.
instructions and parts list 1'9. Mi. receiver eon be built
for a mash... of 44 19'8 including cabinet. Available
ho brown or cream bakelite veneered walnut.

EXTENSION SPEAKERS. Muldoon° walnut veneered
cabinets. All standard 2-0 atolls. 0110. 29;9; sin. 351.

R.S.C. BATTERY TO MAINS CONVERSION UNITS
Type HMI. An all -dry battery eliminator, Size 15; I

roplaecs batteries supply 1.4 v. and 90 v. where A.r% main, 7,01-21, s.
00 ejs. is available. Suitable for all batteryportable remise a requiring 1.4 v.
and 90 v. This inelordes latest low ex...eruption types. Complete kit with
diagrom 39/9 or ready for 11.5e 4819.
Type 11512. Sim 8 x 211n. Supplies 120 v. 90 v. and 49 v., 40 ma. 0001
2 v. 04 a, to 1 anm.. frilly smoothed. THEREBY COMPLETELY REPLACING
BOTH H.T. BATTERIES AND L.T. 2 v. ACCUMULATORS when counmtol
to A.C. arsine supply 2:10-2.50 v. 50 e/s. SUITABUI FOR ALL BATTERY
RI(Xfi(11VERS noroaally using 2 v. accumulator.

Complete kit with diaorrines and instructions. 49;9 or read% no use 59/6

POCKET PORTABLE TRANSISTOR RADIO DESIGN. TRANSISTOR GRAM AMPLIFIER
Employing 2 Minor R.F. Transistors. 1 output Transistor, Suitable for raw with  nv erv.tal Dick un .250 .11,mut crystal diode, Ferrite Rol Aerial,Miniature Speaker

.T4nit,Handsome Plastic Gase. Can.tmetional Eloychme 1.6 Brim.' nod Translator'.
Total building most 499. 6. 2. .2., in. Price 2319/9.

R.S.C. All STEREO
AMPLIFIER KIT

A em..pleoc 1,11 t, pal. I,
construct a good quality
3 q 3 watt (total 6 watt) c,,. nut packing 7',.
really'te'Io rfttTliireerwip'rnrOdit'llehtfou. Suitable for use with all
stereo pick-np head, at present available. Ganged volume
mid torte controls. Preset balance control. Outputs for
matched 2-3 olun .speakers. For 200-250 v. A.C. maim,
Astonishing value.

4 GNS.

R.S.C. STEREO/TEN HIGH QUALITY
AMPLIFIER KIT

Valves EZ81, ECM, ECC8Il. EL04, EL84. Separate bass
and Indite enutrels. giving " cut " and "boost.-' Sen-
sitivity 50 ...V. 5 watt. high mudity output on each channel.
Can be rood no straight 10 watt amplifier. Controls: Stereo,
Monaural sw itch, ganged volume, ganged treble, gouged
bass, and balance. Outputs fora ohm
speakers. Point -to -Point wiring diagrams 8 Gns.

,, instructions. Carr. 7/9.
Illustrition run wiring ol,-tail: and priced port, list 1,9.

SELENIUM RECTIFIERS
WV 0:01 11.10t, s( sal prices for qw(ntities of P.
oh most types. Special type, made to order.
L.T. Tyra
2,1; V. ; oboe. ... 1/9
0/12 v. 1 a. .. 2/9
Pellowirg F.W. (Bridge)
PRI v. 1 a. 3/11

6/11
9/9

12/3
14/6
15/8

6/12 v. 2i
6/12 v. 3 3
0/ 12 v. 4
0/ 12 v..
6/12 v. 6 0.
1i/12 v. 10 a. ...... 25/9
6112 v. 11 35/9

H.T. Types H.W.
120 v. 40 mA, .. 3
280 v.50 m.4.. ...3.I1.
250 v. 60 tnA. . 4 1 I
250 v. 80 mA. .... 6 1 I

250 v. 250 niA. 12 l4
Contact Cooled
250 v. 80 mA. 6/11
250 v. 50 001.4 F.W.
(Bridge) 8/11
250 v. 75 mA. F.W.
(Bridge) 10/11

JUNCTION TRANSISTORS. R.P. Type 7/9, Audio type,
5/9. Power typo Colton V15/10P 2 watts, 17/9. 0071

O2 9/9. X11104 X.4101,
xclot. 0e4416/ 169/9.X

BI
NAM:.

9/9.
A103, 9/9, and many

other t.yovo.

RECORDING HEADS. Baird Record Playback and Erase
(homed in role container) 9/8 Pair;

SPECIAL OFFER
replace/road 1..o

Ian) ()
'tenet te andIke pick  up
heads. Sapphire type nor-
,lard of 1..1'. 3;11 ',Id,
Diamond 11111111:Illy

8315. Only 29 11.

HEAVY DUTY
CHARGER KIT

6/12 V. variabli; charg5
rate up to 6 amps.
Consisting of Mains
Trans., F.W'. (Bridge)
Selenium Rectifier, 11-7

amp. meter, Rheostat
with knob, fuses, fase-
holders, panels, plugs,
:Ind circuit. Only 59/6.
Post 4/6.

Battery Chargers and Kits for 200-230-250 v. 50 c/s. A/C. Mains
ASSEMBLED
CHARGERS

6 v.1 a. 19/9
6 v. 2 a. 29/9
6/12 v. 1 a. 29/9
6/12 v. 2 a. 38/9
Above ready for use with
mains and output leads.
Cases well ventilated and
finished in stoved blue
hammer. Carr. & Pkg.
3/6.

CHARGER
TRANSFORMERS

200-2:01-250 v. 50 c/s.
0.0-15 v. 11 a. 1219
0-9-15 v. 21 a. 15,19
0-11-15 v. 3 a 16/9
0 -0 -IS v. 5 a 18/9
0-9-15 v. 6 a 23/9

BATTERY CHARGER KITS
Mains Transformer,

\ ig5, Metal Rectifier,
well ventilated steel case. Fuses,
fun. 2roinfmts. panels

6 v. or 12 v. 1 amp. 24/9
A- 1,1, h .1111111. F 32/9
6 v. 2 amps. 25/9
6 v. or 12 V. 2 amps. 31/6
6 v. or 12 v. 2 amps. 42/9

oar dininel.f.0
6;12 v. 4 amps. 49/1
6 v. or 12 v. 4 amps, with
Variable charge rani selector
and :unmet -ter 59/9

CHARGER AMMETERS
0-3 amp., 0-4 amp.,

0-7 an t p., 0-25 amp., 0-60 amp. 8/9

ASSEMBLED
CHARGER

89. or 120.2 amps.
Fitted Ammet; ;
and selector plug
for 6 v. or 12 N.
Louvred metal
case, finished at
tractive hamiliet
blue. Ready for
use with
and output (eads.
Double Fused.
Only
Carr. 3/9. 49/9
As above, 1,111 for
3 amp. charging.
Only 59/6. Carr.3/I)

ASSEMBLED 6 v. or 12 v.
4 amps.

Fitted Ammeter and
variable charge selector
Also selector plug for 6 v.
or 12 v. charging Double
fused. Well ventilated
steel case with blin
hammer finish. Reedy
for use with 613/9
mains and
output leads. Carr. 5/-.
Or Deposit 13/3 and

monthly payments of 13/3.
As above, but for 6 amp. charging
4 GNS. Carr. 5/-. Or Deposit 16/- and
5 monthly payments of 16/-. The 0 atuP
model only is slightly store soiled and
is being offered at well below usual price.

POWER PACK KITS. Only 19,11. Folly smoothed H.T.
output of 250 v. 60 ma. and 3.3. supply of 6.3 V. 1.5 amp.
Consisting of Double Wound Mains Transformer 230/250 v.

e.p.s. A.C. primary. Selenium Rectifier. Smoothing
Choke, Double Electrolytic Condenser. Aluminium Chassis
and Circuit.

W.B. "STENTORIAN" HIGH FIDELITY P.M.
SPEAKERS

HF1012, 10 watts, 15 ohm (or 3 ohm) speech
coil. Where a really good quality speaker at a
low price is required, we highly recommend this
unit with all amazing performance. 84/10/9.
Please state whether 3 ohm or 15 ohm required.
BASS REFLEX CABINET. Specially designed for above
speaker. Acoustically lincol and ported. Polished walnut
veneer finish. Size 18: 12 z !Ohm Strongly made. Handsome
appearance. Ensure superb reproduction for only 23/196.

D.C, SUPPLY KITS. Suitable for electric trains. Consist
M mains trans. 200-250 V. 50 c.p.s.: 12 v. 1 amp. selenium
rect. (F.W. Bridge); 2 fusehoiders, 2 floes, change otheetion
switch, variable speed regulator, partially drilled steel cone
and circuit. Very limited number, 33:9.

B.S.R. MONARDECK TAPEDECKS. As used in most
leading makes of Tape Recorders in 121-413 price range.
Only 7 Gns. Brand new. Carr. 6,6,

LINEAR 145 MINIATURE 415 W. QUALITY AMPLIFIER.
Suitable for nee with any record playing unit anal most
microahones. Negative feedback 12 D.B. bass and treble
controls. For A..1. mains input of 200-250 v. 50 Out-
put for 2/3 (ohm speaker. Three miniature Mallard roe
She only tixtix Qin, high. Chassis fully isolated from
mains. Guaranteed 12 months. Only ,IDE 1 16 thDeposit 22/- and 5 monthly payments. a/ jolla
of 2p/.. S.0.1 S.A.E. for leaflet,

P.M. SPEAKERS. 2-3 ohms '(Sin. Perdlo 21/9. Sin. Goal -
LINEAR TAPE PRE -AMPLIFIER Type ',pa. 8w -itched WAS 17/9. 7 x 4in. B.A. Elliptical 19/9. Olin. Rola 19;9.
negative fositonek equalisation. Positions for Record Sin. Rola 19/9. Sin. Goodmans 25/9. 8 x ino. Blue. with
11in, 311.1.. 7tin. and Playback. EM84. Recording hovel high flux magnet 25/9. 10in. R.A.213i9. 10 . 6). Elliptical
indicator. ihadotneol primarily as the link between Collaro ".°4mi"'" 29/2. 12in. R.A. 29;11. 12in. MA. 3 or 17
Tape TruoserIptor and high fidelity amplifier but tuitable ohms. 10 watts, 12,000 lines, mom.
almost any Talm ]trek. 9 Gns.

TWEETERS. 4in. Plessey, 3 ohms 19/9. R.A. 15 ohm. 25,9.
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R.S.C. Al0 ULTRA LINEAR HIGH FIDELITY 12-14 WATT
30 WATT AMPLIFIER

HIGH FIDELITY
PUSH-PULL UNIT
EMPLOYING SIX
VALVES. BESS,
EF86, E11)38, 807,
807. 0734. Tone
Control Pre -Amp.
stages are incorpor-
ated. Sensitivity is
extremely high.
Only 12 millivolt
minimum input is
required for full
output. THIS EN-
SURES THE SUIT-
ABILITY OF ANY
TYPE OR MAKE
OR MICROPHONE
OR PICK-UP. Separate
Bass and Treble controls
give bath " lift " and " cut "
with ample bane correction
for long playing records. An extra
input with associated vol. control
is provided so that two separate
inputs such as " mike ' and
gram, etc.. Call be simultaneously applied for mixing purposes. AN OUTPUT SOCKET
WITH PLUG IS INCLUDED FOR SUPPLY OF WO v. 20 mA. and 0.3 v. 1.5 A. FOR A
RADIO FEEDER UNIT. Price in kit form with easy-to-foLow wiring diagram,
ONLY Or Factory built with 12 months' guarantee 21311918. TERMS

11 gin_ ON ASSEMBLED UNITS. DEPOSIT 31/9 and 9 monthly pay -
Carr. 101-. " meets of 31/9.
Cover as illustrated Type 80i output valves are used with High Quality Sectionally
MB extra. Wire wound output transformer specially designed for Ultra Linear
operation. Negative feedback of 20 D.B. In main loop. CERTIFIED PERFORMANCE
FIGURES ARE EQUAL TO MOST EXPENSIVE UNITS AVAILABLE. Frequency response
± 3 D.B. 30-20,000 Os. Tone Controls ± 12 L.B. at 50 eq.. 12 U.B. to - 6 D. B.
at 12,000 cies., hum and noise 70 D.B. down. Goad quality reliable components W.I.
Chassis finish blue hammer. Overall size 12 x 9 x gin. approx. Power consumption 150
watts. For A.C. maim 200.250 v. 50 c/a. Outputs for 3 and 15 ohm speakers. EQUALLY
SUITABLE FOR THE CONNOISSEUR OR FOR LARGE HALLS. CLUBS OR OUTSIDE
FUNCTIONS, IDEAL FOR USE WITH MUSICAL INSTRUMENTS, SUCH AS STRING BASS.
ELECTRONIC ORGAN, GUITAR. etc. FOR DANCE BANDS, GARRISON THEATRES.
etc., etc. We can supply Microphones, Speakers, etc.. at keen cash prices or on terms with
amplifiers. EXPORT ENQUIRIES INVITED.

FULL RANGE OP LINEAR HIGH FIDELITY AMPLIFIERS ALWAYS IN STOCK.
GL3A MINIATURE 3 WATT GRAM AMPLIFIERS

For 200-250 v. 50 c.o.s. A.C. uuius. Overall size mily I ty c 1 x 21 in. Fitted Vol. and Tom
Contbil with mains switch. Designed for use with any kind of single player or record clan-
ger unit. Output for 2-3 ohm speaker. Guaranteed 12 months. Gaily 59;6.

R.S.C. AS 4-5 WATT HIGH GAIN AMPLIFIER
A highly sensitive 4 -valve quality amplifier for the home, small club. etc. Only 50 millf-
volts input is required for full output so that it is suitable for use with the latest high
fidelity pick-up heads in addition to all other types of pick-ups and practically all makes.
Separate Bass and Treble controls are provided. These give full long playing 11,4.1
equalisation. Hum -level is negligible being 71 L.B.
down. 15 D.B. of negative feedback is used. H.T
of 300 v. 36 mA. and LT. of 6.3 v. 1.5 a. is available
for the supply of a Radio Feeder Unit or Tape Deck
premmplitier. For A.C. mains input of 200.250 v.
50 cis. Output for 2-3 ohm speaker. Chassis is not
alive. Kit is complete in every detail and includes
fully punched chassis (with baseplate) with the blue
hammer finish and point-to-point wiring diagrams
and Instructions. Exceptional value at only £4115/ -
or assembled ready for use 25/- extra, plus 316 ear -

Or Deposit 221- and live monthly payments of 221- for asaanibled unit.

R.S.C. TRANSFORMERS. (Manuiteed Imes lea, id a imp, opiate&
WE CAN QUOTE 2 Ott 81'EdIAL OR STANDARD TYPES IN ANY QUANTITY. OUR
FACTORY HAS SUPPLIED LEADING EQUIPMENT MANUFACTURERS AND GOVT.
DEPTS. FOR 15 YEARS.
MAINS TRANSFORMERS. Prim iries 20,i-250-250 v. 50 c.e.
FULLY SHROUDED UPRIGHT MOUNTING.
210-0.25o y. 60 ma., 6.3 v. 2 a., 5 v. 2 a. 21-3-310... 17/11
250-0-250 v. 100 mA.. 6.3 v. 4 a.. 5 v. 3 a. 27'11
300-0-3011 v. 100 mA.. 6.3 v. 4 a., 5 v. 3 a 27/11
350.0-350 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a. 27111
350-0:350 v. 150 mA. 6.3 v. 4 a., 5 v. 3 a. 33111
425-0-425 v. 200 mA., 6.3 V. 4 a.. ut. 5 v. 3 a. .. 49/9
450-0-450 v. 250 mA., 6.3 v. 5 a., 5 v., 3 a. 59/9
TOP SHROUDED OROP-THROUGH TYPE
260:0-260 v. 70 mA.. 6.3 v. 3 a., 5 v. 2 a.
250.0-250 v. 100 mA., 6.3 v. 3.5 a.
250.0-250 v. 100 usA., 6.3 v. 2 a.. 6.3 v. 1 a.
350-0-350 v. 80 mA.. 6.3 v. 2 a., 5 v. 2 a.
250-0-250 v. 100 mA.. 6.3 v. 4 a., 6 v. 3 a.
31/0.0-300 v. 100 ILIA.. 6.3 v. 4 a., 5 v. 3 a.
300-0-300 v. 130 mA., 6.3 v. 4 a., °A., 6.3 v. 1 a

sititable for Mallard 510 Amplifier
;;50-0-350 v. NO nrA.. 6.3 v. 4 a. 5 v. 3
:350-0-350 v. 150 mA.. 6.3 v. 4 a., 5 v. 3
425.11.425 v. 200 niA.,11.3 v. 4 a., 5 v. 3
ELIMINATOR TRANSFORMERS
120 v. 10 ntA., 5-0-5 v. 1 a.
DO v. 15 triA., 6-0-6 v. 250 mA-
FILAMENT TRANSFORMERS
6.3 v. 1.5 a. 5/9 12 v. I a. 7/9
6.3 v. 2 a. ..... 7/6 6.3 v. 3 a. 8/11
0-4-07 v. 2.a. ... 7/9 6.3 v. 6 a. 17/9

12 v. 3 a. or 24 v. 1.5 a. 17)9
AUTO (Step Up/Seep Down) TRANSFORMERS
50.80 watts 110-120 v./230-250 v 1119
150 watts 11.111-121 ccei-e.. 2719

a.

18111
19/9
2119

18'11
25/9
25'9
29/9
25,9
29'9
47'9

OUTPUT TRANSFORMERS
Mi. Igo. Battery Ptiit.ale
66:1 for 384. etc..... 3,9
Small Pentode 5.110/0 to
30 3'9
Standard Pentode 5,0000
to 30 5/9
Standard Pentode 0,01100
to 30 5/9

AMPLIFIER TYPE All
PUSH-PULL

ULTRA LINEAR
OUTPUT

" BUILT-IN "
TONE CONTROL

PRE -AMP

STAGES
TWo input sockets with associa-
ted control., allow mixing
of " titik " and gram. as In
A.10 High remitivity. Include:
5 valves: El V83, ECM,
ELs4. ELst. 5Y:,. High Quality sectionally woulid output tramiortner specially designed
for Ultra Linear operation and reliable small condensers of current manufacture. IN-
DIVIDUAL CONTROLS FOR BASS AND TREBLE " Lift" and "Cut." Frequency
response ± 3 O.B. 30-30,000 cam. Six negative feedback loops. Hum level 60 D.B. down.
ONLY 23 millivolts INPUT required for FULL OUTPUT. Suitable for use with all
makes and types of pick.uis and microphones. Comparable with the very best designs.
For STANDARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as
STRING BASS, GUITARS, etc. OUTPUT SOCKET with plug provides 300 v. 30 Ewa_ and
6.3 v. 1.5 a. For supply of a RADIO FEEDER UNIT. Size approx.: 12.9-71n. For A.C.
main 200-250 v. 60 c(es. Output for 3 and 15 ohm speakers. Kit is complete to last nut.
Chassis is fully punched. Full instructions and point-to-point wiring Q now (fiarr.
diagrams supplied. (Or factory built 45/- extra.) ONLY  101 -
If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS
ON ASSEMBLED UNITS. DEPOSIT 24/3 and 9 monthly payments of 24/3. Send S.A.E.
for illustrated leaflet. detailing ready -to -assemble Cabinets. Speakers. Microphones, etc..
with cash anI erele enm.

R.S.C. PORTABLE GUITAR AMPLIFIERS
JUNIOR 5 WATT. High Quality Output. Separate
Bass and Treble " cut " and " boost " controls.
Sensitivity 15 mv. High Flux 8in. Ihspeaker. Input
sockets for Radio/Tape or Gram Pick-up and Mike
/Instrument Pick-up. Handsome strongly made
cabinet (size approx. 14 x 14 x 74). Finished in
attractive and durable polyebrotm and fitted carry-
ing handle.tn Carr.716. Or Delimit £1 and nine...a  monthly paymenta £1.
Send S.A.E. for leaflet.
SENIOR 10 WATTS. High -Fidelity Push -Pull
output. Separate Ban, and Treble " cut" and
" boost " controls. Twin separately controlled
high gain inputs so that two instruments such as
(Mites and String Bass can be used at the same
time. Two Loudspeakers are incorporated in 12in.
P.M. for Bass notes and 1 7x 411). elliptical for
Treble. Cbinet is well made and finished as for

model, Size approx. 18 x 18 x Sin. 15 Gas. Plus lib- care. H.P. TERMS. DEPOSIT
34 9 and 9 monthly payments 3419. Both modela for 2011-250 v. A.C. mains.

COLLARO CONTINENTAL 4 SPEED DE LUXE MIXER AUTO -CHANGERS with TX88
Transcription Cartridge for standard and L.P. records. For normal 200-250 v. A.C. mains.
Few only at tuirepeatable price of 210/19/8. Carr. 4;6.
COLLARD CONQUEST 4 -SPEED AUTO -CHAN-
GERS. tVith studio pick-up with turnover head.
Latest model for 200-250 v. A.C. maim. 28/1918.
Cart. 416.
BAIL MONARCH AUTO -CHANGERS. Type
1718. 4 speed T!O Pick-up with sapphire stylus
86/19/8. Carr. 4/8.
Any of the above supplied with T/0 stereo/mon-
aural bead for £1 extra.
COLLARD JUNIOR. 4 -speed Single Players with

..1;0 crystal pick-up bead, 2311941

LOUDSPEAKER IN POLISHED WALNUT
FINISHED CABINET. Gams 12,000 lines.
Speech coil :3 ohms or 15 ohne, Only 24/19/13.
Carr. 5,'-. TERMS: DEPOSIT DJ- and 9 monthly
payments of 11/-.
123n, 20 WATT 15,000 line Uspeakers 15 ohms in Cabinet finished as bove. Size 18x
183.8in. 27/191 or Deposit 17/9 and 9 monthly Payments of 1719.

Push-pull 8 watts 60'6 to 3 ohms 8/9
Push-pull 8 watts EL848 to 15 ohms 819
Push-pull 10-12 watts 6V6 to 30 or 150 18/9
Push-pull 10:13 watta to match 6V6 to 3-5-8 or 150 17/9
Push-pull EL81 to 3 or 15 ohms 10-12 watts 17/9
Push-pull Ultra Linear for Mul lard 510 27/9
Posh -pull 15-18 watts, sectionally wound, 6L6.

KT66, etc., for 3 or 15 ohms 23/9
Push-pull 20 watt high -qua lity sectionally wound

61,11, KT66, etc.. of 3 or 130 fully shrouded 47 9
14'9 MICROPHONE TRANSFORMERS
9111 120:1 High quality, clamped 6 9

120:1 High quality tole metal screened 8.9
SMOOTHING CHOKES
250 it., 5 H., 1o011 11/9 so mA., 10 H., 3500 5/6
150mA. 7-10 H., 2500 11 9 610 mA., 111 K., 4000 4/11
100 mA., 10 H., 20011 8'9 1 amp. 0.50 L.T. type 6/6
PARMEKO MAINS TRANSFORMERS. Fully shrouded.
500-0-500 v. 120 nrA.. 6.3 v, 4 a., 5 v.:' 31 9

(MANCHESTER) LTD.
R . MANCHESTER,

LEEDS & BRADFORD
Open to callers of the following branches: --
5-7 County (Mecca) Arcade, Leeds, 1.
54-56 Morley Street (above Alhambra), Bradford.
8-10 Brown Street (Market St.), Manchester, 2.

TERMS: C.W.O. or C.O.D. No C.O.D.
under El. Postage 1/9 extra on all orders
under E2, 2/9 extra under E5 unless car-
nage stated. Trade supplied. Post order
to: Mail Order Dept.
29-31 Moorfield Road, Leeds, 12.

ACOS HGP50 Crystal Cartridges. (Turnover type
with sapphire stylus.) Standard replacement for Garrard
and L'ollam. Only 19.9. B.S.R. Ful-Fi 19/9. Garrard
fiC2 19/9. Acne Stereo/monaural 49;9.
ACOS HIGH FIDELTY PICK-UPS. GP54 with HGP59/52
Cartridge. Turnover sapphire styli, cream finish. Limited
number at approx. half prim. Only 35;9,
R.C.A. TRANSCRIPTION PICK-UPS. Variable Reluctance
type for standard and L.P. Records. Normal price approx.
£14. Limited number brand new perfect at 23/194

PLESSEY
DUAL

CONCENTRIC
I2in, P.M.

SPEAKERS
(15 Aim). consisting of a
high qtuality 12in. speaker of
orthodox design support-
ing a small elliptical speak-
er ready wired with choke
and condensers to act as
tweeter. This high fidelity
unit is highly recommended
for use with our All or any
similar amplifier. Riding is
10 12,1.

Pr,,,, £5:19/6.
Or Deposit 1319 and 5
monthly payments of 13/9.
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HEAVY DUTY EX GOVT.
SELENIUM RECTIFIERS

With large square :iiiiminiam ....ding lino. 12 v.
15 amp. F.W. , ltrid,i. H'.'..) number. 19/8.

EX. GOVT. MAINS TRANSFORMERS
All 200.250 v 511 e,s.
Pr. 0-110.2011.230.250 v.27.5.0--273 v. 100 mA., 6.3 v.
7 a. 5 v. 3 a. 22/9
250 v. 60 mei. 6.3 v. 2 0. 10111
11.3 v. 2 a., 6.3 v. 1 u., v. 2 a., 6.3 v. 0.5 a., 5 v. 3 a.,
6.3 v. 5 a., 5 v. 6 a., Potted 27/9
340.0.340 V. 90 m.A., 70041.700 v. 100 m.A , Potted

27/9
AUTO 500 watts 0.315;120.223.230.235.240 v. Carr.
7/6 29i 9
50 watts, 0-110 12o -230125o v. 8111

MICRO -AMMETERS
500 Micro -amp. Scaled in Decibels. Diameter

31in. Flush mounting 49/8
0.50 micro -amp. Diameter 21in. approx. Scaled

0-100. Flush 11114111i ing 29/6
METER REcT1 1,1 Rs u5 m1, 13:9

EX. GOVT. CASES
Well ventilated, LILO, ,tackle tinisbed, undrilled

ver. Size 14 10 Nin. high. IDEAL FOR
BATTERY CHARGER OR INSTRUMENT
CASE. COVER 4'0111.0 BE USED FOR AMPLI-
FIER. Only 5,9, plus 2'9 post.

FIELD TELEPHONES
Complete inch. dug hell.
Suitable for office, ware-
house, factory or outdoor
communicatious. Operate
with small dry battery
lasting many months,
Supplied complete In

Owooden
carrying case.

nly 59 6 (Mur. 5/,
each.

WAYNE KERR SIGNAL
GENERATORS, TYPE CT53

819 to 300 megacycles. Output 1 micro -volt to 10 milli-
volts. Five position switched attenuator. Variable
multiplier 1 to 10, calibrated 0,30 db. C.W. square wave
map chic wove outputs. Vernier tuned, ii Band Coll
Turret, Potted " C " core Transformers. Stabilised H.T.
All voltage supplies including mains, R.F. filtered.
External mod. by sine wave from 50 c.p.s. to 10 ke,s.
or pnlses down to twee. Complete with all valves and
charts.
BUITABLF. FOR ALIGNING T.V. and V.H.F. RADIO.
For 200.250 v. A.C. nudes. Beautifully made to very
high stand:tots. Worth over £100. Very 17 Carr, 15
limited uuniber available at only 13/11

EX. GOVT. SMOOTHING CHOKES
6o mA. In h. 100 ohm- 3 11 130 mA. 10 b. DK ohms

10/11
80 mA. 20 h. 900 ohms 5111 120 mA. 12 h. 100 ohms 9)9

200 mA. 5-10 h. 100 ohms100nLA. 3 h. 100 Ants 321.1.
11/9

100 ntA. 10 b. 100 ohms 6/9 250 mA. :3 h. 70 ohms 10'9

VOLTMETERS
0-300 v. A.C., 50 c.p.s. Diameter 21in. approx.

3/.1. Only 16/9

VARLEY 2 v. 14 A.H. EX GOVT.
ACCUMULATORS

OW, 5 9 3 for 19-, plus 3'6 can.

(Manchester) LEEDS, BRADFORD
Ltd. and MANCHESTER

Mail Orders to Head Office and Warehouse, 29,31 Moorfield Road
Leeds, 12. For Terms see double page advert., pages 122 8, 123

PRACTICAL WIRELESS SUPER SIX
POCKE r PORTABLE

Timi.44tor sliperhet Radio. Full constructional
etc. 26. All reimired parts including attract!,
case Ilia!, printed circuit and first grade tn.,  is'',Only 1919/6

V.H.F.IF.M. A.M. 4 WAVEBAND
RADIO REaEIVERS

1'. ni6lutc in boautiful veneered Walnut Cabinet.
nom.' Short, Medium and Long wavebau is
V.H.P. Brawl new and covered by usual 12

Per 200.25 G0 v. 50 c.o.s. A.C. mains 40% I ""' 1"NS.
guarantee.

RADIOGRAM CABINETS
For callers only. Console type size. Beautiful troth turn I
design, Worth 82.5 at least. Only 12 Am Suitable
AMlFM :i waveband chassis £121516. Table neslcl
type. Polished walnut finish 39/8. SPECIAL OFFER
OF ABOVE OONSOLE CABINET and cli ASS'S.
4 -SPEED AUTOCHANOER and Sin. 3111. NK E It.
A really exceptional opportunity. 311

RELAYS
0,1-pentet, Type Polarised 2:9.500 turns at 1,6,, elm,.
13:9.
Miniature Moving Coil Differential Type. Single poi,.
3-way,,r csutra stable. Two coils each 3.40 ohms. Mini-
mum operating current 140 micro -amps, nominal 100
110131.0 amps., maximum N milliamps. Two-way contoi
current 100 ro.A. at 5 v. A.C. or D.C. Roe appro..
1 s s 110. 13/9.
Miniature type IL EC. 670 M1092 scaled, wire 1

e:OVOIN. M1,11111111. 1214.

MULTI -METERS
0110 110 11,,ie meter, sendtivity 155 micro -amps.

A.L. and 11.c. Ranges. £5117/8.
CARY 1120. Scnsitivity up to 10,000 ohms per volt.
A.C. and p.c. 431101,
TAYLOR MODEL. 127.4. 90.000 ohms per volt. 211

Moos. 20 Ranges. £10. S.A.E. will bring leaflet on
any of above.

Open to callers at following branches:

5-7 County (Mecca) Arcade, Briggate, Leeds. I.

54-56 Morley Street (above Alhambra Theatre I, Bradford.
8-10 Brown Street (Market St.) Manchester, 2.

BENTLEY ACOUSTIC CORPORATION LIMITED
The Valve Specialists 38 CHALCOT ROAD, LONDON, N.W.1
Telephone: PRIMROSE 9090 Nearest Underground: Chalk Farm

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED
TELEPHONE AND TELEGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M.

OAS . . 17/6 6103 i 6 9 P.511 7/0 129)17 11/6 305 . . 10
0132 ..17/6 611)10(1 2813 6V6I4 7/- 1447 27/10 807 .. 7
OZ4GT 5/- 6B1111 8,- 6V6GTC18/- 12Y4 10/6 4033L 12,
1A5 .. 6/- 69.111 6/- 6X4 .. 51- 19AQ5 10/6 5763 ..I2
IA7GT 12/- 6BQ7A 16/- 61/50T 6/- 19181 10/- ACOPEN7
105 -12/6 6BR7 15/- 6/3011210/- 2001 ..15/3 ATP4 5
1G6 _17/8 691/01 8/6 7136 ..21/3 20102 _20/6 AZ31 ..10
IH511T 10/6 6BW7 6/- 7B7 8/8 20LI -23/6 AZ41 18/1
IL4 816 6BX6 6/- 705 8/- 20P1 -23/6 B36 -18
1L05 6/- 6114 .. 51- 706 8/- 20E3 -83/3 441.63 7'
31,115 5/- 605C4 6/6 7176 -10/6 20P4 ..23/6 CBL31 23,
113(T 10/6 6(3360 86/6 7117 8/- 20P5 ..23/3 C01138 28
1R5 .. 8/6 61316 9/- 787 .. 9/6 25A60 10/6 01,33 19
184 9/- 6E5 ..12/6 7V4 .. 7/6 25L6GT10/- CV63 ..10
183 .. 6/- 6P1. -26/6 803 4/6 25240 9/6 CYl ..18.
1T4 8/6 6060.. 71- 9101/31 16/3 2525 .. 9/6 0Y31
1074 ..12/6 6012 .. 4/6 IOC! ..13/- 2.57.6)1 10/- Dl .. 3'
1175 6/- 61,13 ..11/6 10414 -88/8 17817 19/11 1115
2X2 .. 4/5 61023 -10/6 10101 ..86/6 38417 7/- D77 .. 4/
3A4 6/- 05'33 .. 7/8 1000 ..11/6 3001 8/- DAF91 6
343 -10/8 606 .. 6/6 10P13 18/- 3005 6/- DA096 8,
3117 -1216 6116GT 3/- 111P14 19/3 30101,1 10/- 13041 18/
306 .. 5/- 625 8/- 12,16 5/- 301,1 8/- DP011 15
3Q4 7/6 616 .. 618 12ACA3 15/3 301,113 11/6 DF70 15,
3t250T 9/6 (117)1.- 61- 128.06 17/8 301012 7/6 13180. 3
384 7/- 6117G 5/- 12A35113'11 30PL1 10/6 1317181 8,
3V4 .. 7/6 6E80 6/8 12A1118 12/6 35A5 21/3 01007 9
51240Y 17/6 6K115 19/11 1IATO 7/8 35L60T 9/6 131163 6,
50740 6/6 6L1 -23/3 12AT7 6/- 35W4 7/6 01176 5/
5V4(4 10/- 610)2 8/- I2AUO 2193 3523 10/6 D1177 7,
5Y3GT 6/6 6L747T 76 1.I007 6/6 357,40T 6/- 0K40 21/
6Z3 -12/6 6L18 -131- 12AV)i 128 33Z5GT 9/- D091 6
5Z4G 9/- 61,19 33,3 12AX7 7/6 43 -119- I/K92 9,
6.180 9/- 6LI72015/11 1213/16 8/- 50C3 ..10/- DK96 8
6AC7 4/- 0N7 .. 8/ - 12EE0 9/- .10CD6G 141.191 17,
GAGS .. 816 61'25 ..12;6 12/3117 9.1/3 88/6 01.66 15
OAKS 8/- 61'28 26.'6 1250L611T 9/6 01.92 7
6AL5 4/- 6Q70 .. 6,6 -JGT 9/8 53KU 19'11 DLitt 7
6A3116 4/6 6R70. 10/- 120,3 17/11 72 ... - 4/6 0196 8,
6AQ5 7/6 6SA7OT 8/6 12K71/t' bill 78 .... 6/6 01.810 10
6AT6 7/- 61407 .. 7/6 12.K6 14/-

83 15
DM70 7

6A1.76 10/- 68L7GT 8/6 12Q7G ..../-T 5/- E.800 20,2 ..15/-81v6 12,8 6431711T 5/ 85A6 USA? ..8/6 15093 151- EA50
6138 416 13.11370T 9/- 124407 185BT 88/2 EA76 9
6BA6 716 604OT 1216 124K7 6/- 304 -1016 EAB043 9/

1 E4(.311 4/6
6 11.1042 9/-
'6 EB3 I 2/6
'6 EB11 8/6
6 E1191 4/-

EBC33 5/-
ElIC41 8/6

.1 E11081 8/-
11111,80 9/-

6 E11106318/11
'3 51141,89 9/6
8 E111,21 23/3
'3 11111,11. 23/3
'6 E052 .. 5/6
7 14(154 .. 6/-
7 BC70 ..12/6
- 111.313 _134
6 114131 15/-
- FAX:39 5/6

E(E33 8/6
6 E11034 2417
.1 E(1035 8/6
- E1)040 23/3
- BliC01 6/-

11 FAAffi2 6/6
6 MC03 7/6

'-- Boogi 9/.-
6 Eco85 8,8
- 'tX7,180 18/-
8 F40080 101
6 B1039 16/6
- 5101121 23/3
6 ,,,,,,35 618
6

Er'39 . a/6
EP40 ..15/-
EF41 .. 91-
EF42 -10/6
EF501,11 7/-
EF30(E) 51-
EF54 .. 51-
EF73 ..10/6
ENO .. 8)-
EF85 .. 19-
E1086 _10/6
EF.39 .. 9/-
EF91... 4/6
EF92 .. 4/6
EF97 ..18/8
EF93 _13/3
E10183 18/7
BP/81 18'7
EK32 8/6
EL32 .. 5/-
E1,33 ..12/8
EL34 ..15/-
EL38 ..28/8
EL41 .. 9/-
E1,42 _10/6
EMI 17/11
EL83 19/11
EL64 .. 7/6
EI95 18/11
EL36 ..17/8
EL9I .. 5/-
EL95 10/8
E5134 9/6
EM71 23/3
E11811 9/-

On)) 14-
GZ32 10/-
07.33 19111
0234 14'-
HABC8018/6
11L2 .. 7/
HVR2 20/-
11V112.4 6/-
KT2 .. 5/-
KT330 10/-
KT36 29/10
KT41 12/6
KT44 121
KTfil 12/6
KT63 .. 7/-
KT66 15r-
KTW61 6/6
KT14762 7/6
KT W63 6'8
KTZ41 8/-
KTZ63 7/6
L433 .. 6/-
MEIL4 7/6
MU14 8/-
N37 .. 28/8
N78 18/11
N108 28/3
11308 20/7
N339 15/-
PABC611

18'11
PC084 8/-
171085 9/6
PC088 18/-
PUC89 11/6

PI,351 121-
P1,38 ..88/8
P1,81 10)6
PL112 .. 7/6
P1.83 .. 9/-
PL94 1218
P1.820 18/7
P312431 21/3
1'X4 -10/6
PY31 16/7
P1-32 17/6
PY86 , . 7/6
P1'81 8/6
PV82 71-
PY83 8/6
PZ30 19/11
(/1.21 7)-
QP35 14/6
17150115

10/6
1112 .. 9)-
RN ..14/-
R19 19/11
RK34 716
3P11 316
SP 6I .. 3/6
St125 -2816
T4I .. 9/-
prmi 12re
'TP22 ..15/-
TP2.5 ..15/-
T1861, 18/3
IT P2/14 8)6
1716 ..10/-
(118120 816

1150 .. 6/6
U52 .. 6/6
1176 .. 6,
11107 -16/7
0191 _16/7
11281 19111.
1.7282 22/7
U301 23/3
11329 14/-
11332 16/7
17.104 .. 8/6
(7801 23/10
114020 13/7
IJABC8D 9/-
0A.042 916
IMO 12/-
UBC11 81
4/11C91 11;4
UBF80 9/-
DBF89 9/6
12131,21 23/8
UC(84 14/7
usca5 91-
(104,80 1817
IICH11 211
UCH41 9/
1.101181 9/8
ITC1.82 11/8
UCI83 13/3
11041 .. 9/-
UF42. 12/6
17510 10/6
UF83 .. 9/-
U1086 17/11
U089 9/

UYIN 18/7 'I
IlY21 13/11 or
UV41 7/8 0i
U Y85 7/- 8
V513411 15/- 0.
VP4 ..15/- 0,
VP4B 28/8 0.
VP23 .. 6/6 0.
VP41 .. 6/- 0,
VR105 8/- 0,
V1(150 7/6 0_
VT501 5/- 0.
VT6SA 5/- a
V1/39.. 8/- 04
W76 .. 5/6 04
5V77 . 4/6 ol
W81M 6/- 01
5141 ..15/- 04
X.61 ..12/6 01
X63 .. 9/- 01
X65 -12/6 01
766 ..12/6 01
X763I 14)- 14I

X78 -53/3 01
51.79 ..23/8 01
XIL1.3) 6/5 01
XFGI 18/- 01
XFY12 9/6 01
XFY34 17/6 a
XH,I.,5) 6/6 0,
Y63 .. 7/8 Oi
Z63 .. 7/6 (0
Z66 ..17/8 01
277 .. 4/6 0

04
MIDGET- E1.1142 9/- ER81 ..9/- PUF80 8/- 019 ..36/- U1.41 9/-

_ ECHtil 9/- EM84 10/6 puP63 10/6 1133 .. 8/- ULM 23/6 SILICONE a
6 ECH8318/11 0,1131 871- PC1,86 15/- 0754 29/10 U1.46 14/8 RECTI. N4 41111230 9/-
6 El11.82 10/6

EY51 9/-
EY33 18/7

PC1,82 110-
PC1,83 10/6

II2.3 17/11
U2r, ..10/-

01,81 8,8
17114 17/3

XMal x
9/-i petil In two in series X

- BEV. 14/-

Ell=

E241.. 71-
EZ80 .. 71-

PEN12 416
PEN45 1916

uU

33
....269/111. .,,,,,.

""" "'''"'"

u17311400,,,,""" '"'
ttive424.0mpv:

101 ea. No X.
EF30 4/-

_ 1,1,1, 4 al_
0.281 .. 7/-
tn,1 1e_ PEN46 7/6

area late
1737 ..26/6
IIT e: a,

1311-8 ..26/6
',Urn nra

tanner than X
. ---,A-I .y

rensieta.a
.1 1,i,ales
.3. 4. 5, 0.

73 4
79 4
81 4 -

7.141 6 -

491 5
695 5
1210 25
1211 40
'10 54
'19 ..54

44
25
48

165 . 22 '6
..95

1711 ..14 -

'71 . 14

20
..15

21 -

4.811 17
81 ..18 -

C'170 35
'171 50 -

O'1200 54 -
'203 58 -

A101 23
102 26
103 15 -

A101 18 -

B111, 10 -
1011 14

1104 10 -

11.11. 16 -

Terms of business -Cash wi it order or 0.0.0, only.
Post/Paeking charges r01. per Rem. Orders over £3, post
tree. C.O.D. 210 extra. Any parcel Insured against,
damage In transit for 13,1. extra. We Are open for personal
shoppers. Mon. -Fri. 0.30,530. sais. 8.30-1 p.m.

Lotost catalogue of over 1 000 different valves, also
metal rectifiers, volume controls, electrolytic condensers,
translate.. germ:mininl diodes, valve holders, and Hieac
inininure valves. will, full terms of business, price Csi.

.111 valves boxed, fully guaranteed, and now 10.511-
factaurre stock or government stores surplus.
First -Snide goods only, no seconds or reivirts. ,se
°anti& for on type not listed. S.A.E. please.
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COSSOR OSCILLOSCOPE
A truly magnificent first-
grade L.F. oscilloscope in-
corporating a hard valve
time base, speeds 1-5-40

TELEPHONE PICK-UP COILS
MODEL FC-8 Induction Pick-up coil enabling ..,.
conversations to be picked up without tapping llawmarte-
ofIrw wires or special telephone circuits. Sim -
ply place telephone on pick-up platform

I .
ritended

',.

milliseconds, easily ex -
for a few shillings

to 3 c.p.s. to 30 kc/s.

the
and connect lead to the input of any medium
gain amplifier or direct to any tape, disc, or
wire recorder. Brand new complete

is.gagt
II. ZirPron.

speeds. Has high-class
amplifier with fine and

coarse gain controls. Brightness
and focus controls, X & Y shifts. 115 v. and 230

v. mains power pack fully fuse protected. Employs 2,1in. tube ACR 10.
Size I9in. x 7in. x I2in. FEW ONLY AT E101101-. Carr. 15/,

with. .5tt. shielded cable.
ONLY

Relda Pick-up Coils require no Electrical connect-
16/-

ions -offer virtually unlimited use. P. & P. 1/6

PRECISION SIGNAL GENERATOROSCILLOSCOPE MODEL SWO-300. 150 Kes-300 Mc/s.

VCR
complete

01/46
 ...,

0
Fl

i

ilk lib ill
*al rig

139A tube, internal
circuit and

ONLY 97/6. Carr. 12/6.

MODEL 74
This basic scope repre-
vents one of the finest
buys we have ever made.
Contains Brilliance, Focus,
Gain and 2 -speed time
base controls. Separate X
plate terminals. Signal
generator modulated at 2
freqs. over 150-255 Mc/s.
Complete with 12 valves,

A.C. power pack and
technical details.

An outstanding instrument specially designed
to cover the wide frequency range from 150 0
kc.'s-300 Mc/s, which covers all the require.
ments of equipment in general use.
Specification: -FREQUENCY RANGE: 150 kcjs- 1

150 Mcls. on fundamentals (6 bands). 150 Mc/s-
300 MO on harmonics. CALIBRATION ACCU-
RACY: within +1 per cent. MODULATION:
Internal and external. ATTENUATION: To -40 '

db. OUTPUT: Facilities for high and' low.
POWER- SUPPLY: Internal 230 v. A.C. ACCES.

dilpSOFL1ES: Test leads and instruction manual. ,n1olotinarea'
Size 7in. x 10in. x Sin. Only £14/19/6. P. & P. 5.'6. '-' ..

FULLY GUARANTEED.

,

14.

.4
NN

r----

,..

---

COMMAND

TRANSMITTERS
''...- Complete with all Valves,

Crystal etc.
anma la max4----. ' 3-4 Mc/s 45/.

4-5.3 Mt/s 45/-
5.3-7 MO 45/-

w-,
COMMAND

i RECEIVERS

Pos
6-9.1t

& Packing 316 each.
Mcis 60,-

BC -221 HETERODYNE CRYSTAL

CONTROLLED FREQUENCY METERS

Freq. range: 125 kc/s to 20 Mc/s. Calibra-

tion: Individual Calibration Books with
numerous Crystal Check points.
Accuracy: 0.01% or 25 cycles. Power

Supplies: 6 v. and 135 v. batteries. Size 14"
x 101" x 9',i". Vieight 43 lbs.
Offered for the first time at DOM CARR
the ridiculous price of only 14." PAID

AMERICAN LIGHTWEIGHT HEAD SET
They're High and Low Impedance!

These H.S.30 phones are
the smallest used by

imp. -13U.S. Air Force. 2500 lii
using soft rubber minis- 10*
cure ear moulds for maxi- -\,.. \
mum music and voice
reproduction of the finest ' ..II
quality. Supplied free is a
small transformer unit
with cord and plug which

ONLY 15/-.steps impedance up to
4,00012. P. & P. 2/6

PORTABLE TRANS/RECEIVER SETS
it

T h e ,.

AERIAL magni-
VARIOMETF.RS fieent in.

PO KET VOLT
TEST METER SPARE

ONLY 60/- Designed for reliable voice s o
communication operating up to I.,

EACH miles dependhag upon obstructs..
and elevation. Covers the whole

P. & P. 41- frequency range between 7.4-9 Mels.
- 2 for £6 post and is fully tunable on both Trans-

mitter and Receiver. Operates from
free. standard dry batteries 3 v. L.T. and

0 A-. 1LT. Incorporates 5 vaes: R.F.12 lv
Amplifier, 1.F. Amplifier, Second

Detector. Power Amplul r
Batteries Supplied complete with all accessories

stru-
--- ments will

enable you
to receive
maximumsignal
strengthon allShort

I Wave rer ce i v ere.

0

i

Two
0,50

\ 
1,

, , . -, 4

D.C. ranges:
v. and 0-25 v.

VALVE
KIT

Here's a gift
for all 38 1

and 18 sec
owners !
Case con -
taming 4
ARP12 and

gm_
r ;

!

i..._.

:.I
. '

comprising dynamic sound powered bead- l Precision Complete with te,t I ATP4 val- ,aktyratyrt',,1r-,,F7.-s:-7.-N;
phones, electro magnetic supersensitive

Per I Tnicrophone. 4ft. aerial. Junction box,
connection details and MU aireuit

Set I ' ,i, d,--,,ui.

calibrated
control.
12/6. P.
s, P. 2'0.

prods. and leather
case. Very limited
quantity. Only
121. P. tt P. 1/6.

yes.

Only101- P & P 216

U.S.A. BC 312 RECEIVERS.
9 -valve Superhet Receiver plus Rectifier with built-in 12 v.
O.C. Power Supply. Panel tuneable ant. cll. and 2 R.F.
stages give 0.5-1.0µv sensitivity for 10 14.1A: output. Phase
controllable crystal filter gives selectivity. Best bandspread

CRYSTAL MIKE
0 INSERTS

e,  66 1' dia. 711-clual ,. , ,
speioe. Itraryl 5.,,' Only
176 P. & P. ..l

R.C.A. AR -88 RECEIVERS
SPECIFICATION:
Range: 73-550 kc/s and 1.48-30.5 mc/s.
Power Supply: 110/260 v. A.C.
Power Output: 2.5 W. into 2.5 or 600 ohm line or H.I.

and logging. Vernier knob as 90:1 and fast knob 25:1 ratio.
Log scale and the band being tuned appear oil dial 6.5-1S
Mcia on 6 Bands). 6C5 oscillate. 470 he's above B.F.
on first 3 bands, below on upper 61-7
ud:ter, 2-0K7 LPs, 6R7 dec., A.V 0' - FEW ONLYlet A.F. 605 pitch controllable own-
later, 6F6 and 5W4 rectifier. GaM
control is R.F. on N.Y.C., A.P. on AT £20
A.V.C. Power supply is removable
as a unit for Marine or Mobile use. Carr. 201-
With crystal valves and manual.

A.-COUNULA-
TORS. 2 volts 16
A.H. iumpillablei. Ideal
for 6 and 12 volts
supply, etc. Brand
new. original cartons.
Size -tin. 3 7in. x tlin.
5)8 ea.b. P. As 1'.
16, :i for 15,-. P.
a, P. N 6. 6 for me.

'',.

Headphones.
Sensitivity: From 15 to 2.5 jay per 500 mW. Image Ratio:
From 1,000,000 at 60 kc/s to 200 at 28 Mc/s.
Circuit: Two R.F. stages (6507); Oscillator (615); Fre-
quency Changer (6SA7); Three I.F. stages (6517); A.V.C./
Detector (6H6); Noise Limiter (6-6); Audio Amplifier
(6517); Power Output (6K6); B.F.O. (6-5); Voltage Regu-
lacer (VR.150); Rectifier (5Y3); I.F.-455 kc/s. Size:
i91 x 11 x 191in. FULLY GUARANTEED.
Model AR -88 L.F., 07/101, Carr. 50/-. FEW ONLY!

VARIABLE TRANSFORMERS
 Input Voltage 230 v. continuously variable output from 0-260 v.  GOOD REGULATION. MODEL B.5
Output voltage is substantially independent of load.  SMOOTH CONTROL. Can be set closely
to any output voltage within its range. . HIGH EFFICIENCY. Very low losses under all load con-
ditions.  LONG LIFE. The same as that of any standard fixed -ratio power transformer when 5 amps.
operated at rated loads.  SMALL SIZE. Smaller than any other type of control of equal power £9.0.0rating.  LINEAR OUTPUT VOLTAGE. Continuously adjustable from zero to 30" above -line
voltage by a 320 -degree rotation of the knob. The dial is calibrated to read directly in output voltage MODEL B.20at rated line voltage. . DIRECT -READING DIALS. All models are supplied with reversible direct-
reading dials. Large white figures, easy to read at a distance.  MODERATE TEMPERATURE Current rating
RISE. Less than 50 degrees C. for continuous use.  ADVANCED MECHANICAL, DESIGN. Rugged 20 amps.
construction -no delicate parts -protected with a strong iron cover.

ALL FULLY GUARANTEED. DELIVERY EX -STOCK. £32.10.0

Mail Orders: Callers:ff
(DEPT. W.) 32a COPTIC STREET, dila 0070 87 TOTTENHAM COURT ROAD,

LONDON, W.C.I. .,:t.y. LONDON, W.I. MUS. 9606

Shop at RELDA for EVERYTHING IN ELECTRONICS
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Each Model incorpor-
ates the highly success-
ful HF TR3 Amplifier
(described opposite),
thus ensuring truly
" Hi-Fi " record and
playback facilities.
otietwoN"W/Vais
fres,WWWwsout
All prices quoted pro-
vide for the COM-
PLETE RECORDER
including CRYSTAL
MICROPHONE and
I-200ft. Spool of Tape.
%.9%","004^09a,"rouo

There are no "better
value for money" Tape
Reorders on the
market-if you can't
call and hear them
send S.A.E. for fully

'descriptive leaflets.
41.10%.41/4101%.%"""EI
MN =Ball

TRACK 3 -speed Nick
H.P. Terms; Deposit E7x118,- and 12 11,101.11 Or 22 17 11
MODEL CRS/T. Ifenwporaten the very popular ::-speed I 'OLLARO
Mk. IV " TRANSCRIPTOR Deck, widen ha, both eppee and lower
tape tracka
H.P. Terns; Depotit 4,9101, and 12 monibuf or £.31918
MODEL TR3/Mk. in. Incorporate, the New TRUVOX Mk. VI TWIN
TRACK 3 -speed Tape
iL P. Terms: It HIS and Is moon 42 12 7.
NOM IIN=1 SWIM IN= IN= OM NMI 

bti-ORE YOU BUY-YOU SHOULD
HEAR THESE RECORDERS-THEY
ARE COMPARABLE TO THE MUCH

HIGHER PRICED MODELS
£39.10.0

TAPE AMPLIFIERS and PREAMPLIFIERS resented from MUL RD DESIGNS
MULLARD TYPE u C "
TAPE -PREAMPLIFIER
ERASE UNIT
The " Fli-Fi " link In add full tape
recording *taffies to high Fidelity
tonne inatxllatlons. Ineorptwates
FE RROXCU BE POT CORK PURR -PULL. OSCILLATOR and I OOi.
by FERROXCUBE POT PORE 1 NDUCTOR. FOR WEA RITE- COLLARO -
'FRUVOX or BRENELL TAPE IlEt 'KS. (STATE which when ordering.) Includes nig,' .

ate Power Supply Unit. Z14.0.0 £17.0.0KIT OF PARTS or ASSEMBLED
R.P. £3i81- Deposit s nit .fl £1 4 11.

11.14110;11, toll01.115,- and 814110-

FOR THE HOME CONSTRUCTOR SP
(a)

(b)

(c)

(d)

(e)

If)

(S)

(h)

(I)

The COLLARO " STUDIO " TAPE DECK and our
Mullard Type " C " PRE -AMPLIFIER and Power Unit
assembled and tested
H.P. Terms: Deposit (5/18,'- and 12 months at (2/3/3
As above but Type "C." PRE -AMPLIFIER supplied as
complete Kit of Parts
The COLLARO Mk. IV TAPE DECK and the
MULLARD Type " C " PRE -AMPLIFIER and Power
Unit assembled and tested
H.P. Deposit E7 and 12 months E2/II/4.
As above but the Type " C " supplied as complete
Kit of Parts
The TRUVOX Mk. VI TAPE DECK and the assembled
Type " C " PRE -AMPLIFIER and Power Unit
H.P. Deposit ES and 12 months E2/1818.
As above but the Type " C " supplied as complete
Kit of Parts
The BRENELL Mk. V Deck and the assembled Type
" C " PRE -AMPLIFIER qnd Power Unit
M.P. Deposit f9/4/- and 12 months at E3/7/6.
As above, but the Type " C " supplied as complete
Kit of Parts
The WEARITE 4A DECK with Type "C" assembled
and tested
H.P. Deposit L11/4/- and 12 monthly (4/2/I.

(Carriage and Insurance on above quotes 10/- extra.)
EACH OF ABOVE CAN BE SUPPLIED IN PORTABLE CASE FOR 1.5/10/ -
extra. THUS FORMING A COMPLETE PORTABLE PRE -AMPLIFIER.
SEND FOR DETAILS.

A LARGE PURCHASE OF BRAND NEW

£29.10.0

£26.10.0

£35.0.0

£32.0.0
£40.0.0

£36.10.0
£46.0.0

£43.0.0
£56.0.0

MODEL HF TR3 TAPE
AMPLIFIER
()dullard Type " A " design)
A very high qualRy angdilier ineorpora-
ting 3 -speed treble ispi.fliiiation, using the
latent FERROXCUBE POT CORE INDUC-
TOR. FOR COLLARO-TRUVOX-BRE-
NELL or WEARITE Tape Decks, frITATE
which when ordering) lc.. GILSEN Output
Transformer. a p Pow,
Supply Unit.
KIT OF PARTS £12.15.0 or ASSEMBLED £16.10.0

11.1' Iniposlt and 12 twee

ECIAL "COMBINED ORDER" PRICES
(a) COMPLETE KIT to build the FIFTR3 Amplifier,

together with the COLLAR() " STUDIO " DECK
(b) As above but HF/TR3 ASSEMBLED and TESTED

H.P TERMS: Deposit L5/161-, 12 months of E2/2/6.
(c) COMPLETE KIT to build the HF/TR3 together with

the Mk. IV COLLARO "TRANSCRIPTOR" DECK
(Cl extra if we are required to wire up Deck switches.)
As above but HF/TR3 ASSEMBLED and TESTED
M.P. Terms: Deposit E7, 12 months at E2/1015.
(El extra if we are to wire up Deck Switch Banks.)
COMPLETE KIT to build the HF/TR3 together with
the NEW TRUVOX Mk. VI TAPE DECK
As above but HF/TR3 ASSEMBLED and TESTED
H.P. Terms: Deposit E7/18/-, 12 months of 61/17/1l.
COMPLETE KIT to Sdild the HF/TR3 AMPLIFIER with
the BRENELL Mk. V TAPE DECK

(h) As above but HF/TR3 ASSEMBLED and TESTED
H.P. Terms: Deposit E9, 12 months of E3161-.
THE ASSEMBLED and TESTED HF/TR3 AMPLIFIER
with the WEARITE MODEL 4A DECK, incorporates
Wearite Head Lift Transformer, etc
H.P. TERMS: Deposit £I I, 12 months of E4/0/8.
(Carriage and insurance on each above is I0/- extra.)

Attractive PORTABLE CASE is available to accommodate the TRUVOX
or COLLARO TAPE DECKS and we offer it together with ROLA;CELE-
STION 10 x 6in. LOUDSPEAKER-ACOS CRYSTAL MICROPHONE
-and 1,200ft. SPOOL E.M.I. TAPE-ALL FOR

(Carriage and Insurance 5/- extra.) E9.10.0

£47.10.0

£49.10.0

(d)

(e)

)f)

(g)

(;)

£25.10.0
£29.0.0

£30.15.0

£34.10.0

£36.0.0

£39.10.0
£41.10.0

£45.0.0

£55.0.0

and FULLY GUARANTEED TRUVOX and GARRARD
TAPE EQUIPMENT ENABLES THESE OUTSTANDING PRICE REDUCTIONS

THE "MODEL HF G2R " ORTABLE
TAPE RECORDER if/fit:lord Price £33.0.0:

M.P. Dep. t4.14'-. 12FOR 22 GNS. mouths El 13B. tilarriage
11111 to I0,'. extra.)

INCORPORATES THE LATEST GARRARD
l MAGAZINE " TAPE DECK and MATCH-
ING AMPLIFIER. Bawd no the successful
Al ULLA RU TV PE " A " DESIGN and
imeeifiefdly developed to operate the GAR
BARD DECK. PRICE INCLUDES THE
GARRARD TAPE MAGAZINE and din.
SPOOL OF DOUBLE PLAY TAPE. A
Twin Track Recorder operating at :gin./

:v. providing up to 1 hour 10 mien. playing time. Th..
outstanding feature, being excellent performance and

v d operation. Incorporates EXT. SPEAKER SOCKET.
:1180 op:rates as independent amplifier for direct reproduction

ifs .1, .. mike ..1 Monet'. Weight only 2216.
WE ALSO OFFER DECK and AMPLIFIER CONNECTED, TESTED, FOR IMMEDIATE
OPERATION. 19 ens. R.P. Dep. £4 and 12 months ELBA. Carriage awl 10. -
INCLUDES SPEAKER. 'rape Magazine and din. Spool of Double Play Tape. Comprises
a complete tape recorder chassis ready for easy fitting into cabinet..

STERN RADIO LTD.
nw"T. W. 109 FLEET ST.,

LONDON, E.C.4

THE "MODEL TK /Mk. IV" PORTABLE
TAPE RECORDER 'Original Price £49/101-)
FORY °I)£36.1 PRICE INCLUDES A 7iu.

SPOOL OF EMI TAPE.
HO?.411:.Dep. loollttl, 12.13.6.
(Carriage and Intioune.i 101. ,-.\I,.,.1
INCORPORATES THE TRUVOX Mk. IV TAPE
DECK ROLATELESTION x kin. LOUD-
SPEAKER and the Truvox Type "K" AMPLI-
FIER specifically developed by Truvox Ltd. to
correctly operate their Mk. IN Tape Deck.
This combination affords infituflint. tape re-
cording facilities.
A Twin Track Two Speed model operating at
31 and 70n./see. Incorporaleo SAFETY BUT-
TON (prevents accidental eninure). Ext. Speaker.
TONE and VOLUME CONTROLS, also oPeratY,
at independent AMPLIFIER for direct repniditc-
lion from PAT., mike or Radio tuner.
WE ALSO OFFER THE DECK and AMPLIFIER AS FOLLOWS: Mk. IV TAPE DECK,
£16/0/-. 11.1/. Deposit 9316,-. £1/4,'3. TYPE "K" AMPLIFIER, tin
H.P. Deposit £3. 12 months £1/2.9. COMBINED ORDER FOR BOTH DECK AND
AMPLIFIER, £30. II.P. Deit,i1 £6. 1.2

FULLY DESCRIPTIVE LEAFLETS ON ALL OF ABOVE
ARE AVAILABLE-BUT PLEASE ENCLOSE S.A.E.Telephone: FLEET STREET 5811/114
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ABOVE incorporat fug PAR TR I Dt1 11 ouTruT TRANSFORMER gra:-

COMPLETE MULLARD 3-3
A VERY HI, QuALiTT AMPLIFIER DEVEL.
(1PEL) FROM THE VERY. POPULAR 3 -VALVE
2 -WATT AMPLIFIER DESIGNED IN THE

MULLARD LABORATOR t Es.

Price; lor COMPLETE It!! £7.10.0OF PARTS
(Plus 6/6 carriage and immance).
Alternatively supplied ASSEMBLE!) 1N I)
FULLY TESTED (Plus I), 18.19.6carriage :old insurance)

D.P. TERMS: Deposit nand 8 monthly payments of EL
Our kit is Complete to the MULLARD specification including supply

of specified emoluments. valves un,f PARMEKO OUTPUT TRANSFORMER. We also
nclude switehed inputs for 78 and L.P. records plus a Radio position. Extra power to
drive a Radio Tumtux Unit is also available.

STEREO " 3-3 " MAIN AMPLIFIER
Comprises two MU LLA It AI) "11eh (11,, , :11,, with MULLARD
STEREO PRE -AMPLIFIER. i put power ti watts. Inputs for Crystal Pick-up out
Radio Tuner. £10.0.0 111.15.0KIT OF PARTS or ASSEMBLED

Mk. II " Fidelity" FM TUNING UNIT
Au: tintaively pr,,,,,Ied 'nit illeOrpOrAillt, III I LA R D PE RR 11 415111Pk Tf'N f NG
HEART and corresponding Mullard valve line-up. Vtly suitable to operate with our
Mallard Amplifiers.

FOR THE CONSTRUCTOR.... £10.10.0 Or ASSEMBLED £14.5.0

SPECIAL CASH ONLY OFFER ! !
The very trtel I, e PORTABLE AMPLIFIER CASE
together with n rod ymtitt GRAM AMPLIFIER
mat Lched P.M. SPEAKER. AL EOR ONLY to 7.6

7/6 earn and Ina). The Amplifier fim.s.
eimsista of a 2 -stage design incorporating
the 3 modern BVA valves and has sparate
BASS and TREBLE CONTROLS. The
Portable Case will also accommodate almost,
any make of Autoehanger and is attractively
finished in Grey Colour Rexine -WE ALSO
SUPPLY SEPARATELY:-
(a) The 2 -stage (plus Rectiticr) AMPLIFIER

lb) The PORTABLE CARRYING CASES
6

1.3 17 6
(0) 61212,M, SPEAKER 18 -

WE HAVE IN STOCK A
COMPLETE RANGE BY

GOODMANS-WHARFEDALE-W.B.
ILLUSTRATED AND PRICED LEAFLETS ON REQUEST

THE "ADD - A -DECK "
INCORPORATING GARRARD "MAGAZINE"
TAPE DECK and the MATCHED MODEL HF G2P
PREAMPLIFIER. Supplied on ON I.. I i i issIs
(as illustrated) READY FOR USE.
PRICE: Including GARRARD MAGAZINE
and a 4in. SPOOL DOUBLE PLAY 18 -
TAPE (Carr. S Ins. 111/- extra). gns.
H.P. Deposit £311.13!- atal 1 months u 61,7 8.
Provides complete tape recording facilities aud
designed to operate through the pickom soeklEs
of the standard type of RADIO RECEIVER, hr an
AMPLIFIER, Irian which really first class repro -
duct' -n is obtained. It consists of a Twin Track
Deck eonneeted to the Pr rampand operates at 21iii
sec. speed, providing up to 1 hour IO r s. phis big time.

holy needs commeting to the main, supply and pickomsv 1111Pit: to operate and easily Installed in a , tt,

STERN'S MULLARD DESIGNS
COMPLETE KIT OF PARTS )SnizibylULLARDzrented byAS

MULLARD "5-10" MAIN AMPLIFIER
For Cue with the MU LLARD 2 -stage pre -amplifier with which rat undistorted
power admit, of up to 10 watts is obtained. We supply SPECIFIED COM,
PONVIITS AND NEW MULLARD VALVES Including PARMEKO AIN:4
TRANSFORMER and choler: of the latest Ultra -linear PARIAH:En iJl
PARTRIDGE Output Tinnsfornter. 0.0.0

it
Pei:,

erna

Pe COMPLETE K Illarnsko 0/put Trans.)
tively .(uIII, AssilAIBLED AND TESTED £11.10.0

A HOY 11 I NOOR roiLyr I Nt. pAKTr.L94:E 017T10 'T ittNs Fro tormt 21 6

M U L LA RD'S 2 -VALVE
PRE -AMPLIFIER TONE CONTROL UNIT

I awl designod I. ilj.t.mte wish the Noticed
MAIN AMPLIFIER l,at peifeell) ',Mahn for other mak,.
Supplied to ME LLA D sPEcIFIcATWN and is, a-nor:ding:
 Emodisai ion for the R,I.A.A. eletrieteristien
 limn for Crystal Pickmps and carialdo Teluelam, types.
 I man. ta) Direct te.11 High imp. Tam. Helot NO Bran a Tape. Amplifier or Pre.Ampliiier.
 ,.11,111,, 1'. hamlet.  Wide romp BASS and TREBLE colurols.

ice, 'OM PLETE E6.6.0 £13.0.0op I., IC', )- ORIED 5Nti

COMPLETE MULLARD 5-10 AMPLIFIER

Specified owls, cam c,ai ,an ME 44 stiIt VA l) Es
PA BM IMO MAINS TRANSFORMERs tot vhdoe
or PARTRIDGE UL'rit4 Linear Output Transform,,..£11.10.0
Peke: COMPLETE KIT. Parineko
A.ternative we supply AMON AGED AND TESTED. £13.10.0
Hire purchase (Assembled Amp. only). Deposit 62/14/-, Pi month, at 1910

"Hi-Fier LOUDSPEAKERS

_ - -
M.P. TERMS ARE AVAILABLE ON ALL EQUIPMENT OVER £9.
FULLY DESCRIPTIVE LEAFLETS ARE AVAILABLE FOR ALL

EQUIPMENT, BUT PLEASE SEND S.A.E.

PRICE REDUCTIONS
la) The .1)M Pl,ETE KIT OF PARTS to build
both the " 5-10 " Main Amplifier and the 2 -
Stage Pre -Amplifier Control Unit

(b) The " 5-10 " and the 2 -Stage Pre -Amplifier
both Assembled and Tested
H.P. TERMS: Deposit g.31161 - and 12 months
(c) The COMPLETE KIT OF PARTS to build
Use Dual Channel " 3-3 " Amplifier and the
Dual Channel Pre -Amplifier Control Unit

£15.15.0

£18.18.0

Id) The Dual Channel " 3-3 " Amplifier and the
Dual Channel Pre -Amplifier Control Unit both
Assembled and Tested
III' TERM,: Inp/eit £5 and 12 months of £1,1
el The CO Al V LET E KIT OF PARTS to build

" 5-10 Main Amplifier (Piumeko Trans-
foolum) nal the Deal Channel Pre -Amplifier
Control Unit
(f) Os, " 5-10 " Amplifier (Panucko.Trans-former) and the Dual Channel Pre -Amplifier
both Assembled and Tested
II -1'. TERMS: Deposit £5 and 12 months of £1:1R5.0.0
1g)13/01 ['LET I1 K IT OF PARTS to build Two
" 0-10 Main Amplifiers (incorporating
Parnicio, Output Transformers) and the Dual
Channel Pre -Amplifier Control Unit
11) Two " 5-10 " Aotpliftera (Parmelco -Output

'Pransfornieco and the Dual Channel Pre -
Amplifier Control Unit both Assembled and
Tested

TERMS: Deposit 27/41- and 12 month -
Carriage and insuranee 716 extra.

I in. nil -Sect to £1.16/-.,,,;

Clof S

£21.10.0

£25.0.0
6 S.

£21.10.0

£31.0.0

£36.0.0

MULLARD FOUR CHANNEL
MIXING UNIT

Self powered with Cathode follower ouiptd. .-
Incorporates Two inputs for CRY ST C I
MICROPHONES, one for CRYSTALPick
UPS and a Fourth far WA° or Tope

PARTS  ANDKIT OF£88OASSEXTESTE13"1)D £1 0.0.0
Terms: .Deposit and 12 months at 15' --
Model LL. one microphone input matched
for moving coil or ribbon mike 21117i- ,AtrA.

COMPLETE STEREO AMPLIFIER
Meets the many 1, ,,T1.,, far a low priced loll good quality Stereophonic r.
Put power is 4 watt, Inputs for Crystal rick -ups and Radio Tuner.

KIT OF PARTS £8.10.0 or ASSEMBLED £10.10.-0
STEREO DUAL CHANNEL PRE-AMPLIFIERR

This model incorporates two 2 -valve tnwhn,..s
(described above) combined into a Single Unit I

enabling it to be weed for both STEREOPHONIC
and MONAURAL operation. It is designed Primarily
to operate with Our range of MULLARD MAIN
AMPLIFIERS but will also operate equally well
with any make of Amplifiers requiring an input
of 250 m(v.

Price: COMPLETE £12.10.0 Alternatively ASSEMBLED
KIT OF PARTS and TESTED
M.P. Terns on ni,aembled unit: £3 Deposit and 12 months of £1121-.

! ! RECORD PLAYERS ! !

Many at REDUCED PRICES ! !!
Send S.A.E. for ILLUSTRATED LEAFLET

THE EMI 4 -speed single record play, r 4 gas.with separate crystal pick-up
B.S.R. MONARCH CAS 4-spd. Mixer £6.19.6Antocir rig, with Crystal Pick -op
THE NEW COLLAR() -Call" 4 speed
autoehauger unit with Studio "0" E7.19.6
Pickup
The NEW COLLARD Model RP5P4. I -1... a snail, 1t 0,,,,l Plc) r.
Studio Cartridge
THE $$S. 4 -speed Single Record Player, inmrpotuting a high output
mysta/ pick-up
THE NEW B.S.R. Model UAI2 Is in stack. A 4,SPEED" MIXER
AUTOCHANGER
UA12 is also available incorporating the B.S.R. STEREO Pick-up, £10.10.0plays L.P. and 78 records
GARRARD 80209 4 -speed Antis:hanger fitted with latest Crystal E9.10.0Piekoip
The latest GARRARD TRANSCRIPTION MOTOR " 801 " £22.7.3
The new GARRARD Model 41IF High Quality Single Record Player £18.7.6fitted with the latest T.P. A. I 2 Pick-up :on) and C.C.S. Crystal Ctirtridge
GARRARD Model TA Mk II Mingle _Record Player fitted with high £8.10.0output Crystal Pick -lip, detaehable head

HIRE PURCHASE TERMS a, aiiable on all units £2/1216 and
Carriage and lump:dice 011 each above 5/- extra.

-

£15.0.0

£9.18.9
£6. 9.6
£8. 7.6

! ! HOME CONSTRUCTORS ! !

A RANGE OF "EASY TO ASSEMBLE " PREFABRICATED CABINETS
Designed by the W.B. STENTORIAN ' COMPANY for " LL N"1 l./r a.
or to accommodate high quality equiptramt. The acoustically desigm,I Gass Retie,
Cabhmts containing the very SUCCVMSilli ! Stentorian" speakers give mill!, first -J., -
reproduction and are well recommended. Models are also available to accommodate
high -quality Amplifiers, Pre -amplifier, 'flirting lesits, Record Players, etc. All models
am very easily assembled, in fact only a screwdriver is required.
Fully illustrated leaflets are available, including complete specifications .4 !II, k

STENTORIAN LOUDSPEAKERS. Please enclose S.A.E.

IIPPT. W.

STERN RADIO LTD.
109 FLEET ST.,

LONDON, E.C.4

Telephone: FLEET STREET 58110/4
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BRAND NEW AM/FM (V.H.F.)

AT £13.6.8. (P. &

IA

CHASSIS

P. 10/-)

---___-_--
-_,--, '-!1:.

. - , --,-____. -
\ alinWINSI .:' 1.101111111111W

Tapped input 200-225 v. and 226-251/ v. A.C. ONLY.
Chassis size 15 v 61 x 51in. high. New manufacture. Dial 144 x 4in. M gold and black.
Pick-up Extension speaker. Ae E., and Dipole sockets. Five " piano " push buttons
-OFF. LW., M.W., F.M. and Gram. Aligned and tested.
With ail valves & O.P. Transformer, Tone -control fitted.
Covers 1,000-1,900 M., 200-500 M.: 88-09 Mc/s.
Valtes EZ80 rect., ECH81, EF89, EA.BC80, gLss, ECC85. Speaker and Cabinet
to fit chassis, 47/6.
10 x Gin. ELLIPTICAL SPEAKER, 20/- to purchasers of this chassis.
TERMS: -(Chassis 2.5/716 down inc. cart. -and 6 monthly payments 01 30/-,
or with Cabinet and Speaker 55110 / - down and 7 monthly payments of 32/-.

3 -VALVE AMPLIFIER (INCL. RECT.)
Capable of giving 4 watts. Maine and output
transformer. Valves ECC83, EL81, EZ30, 3 Con-
trols, volume, base and treble. On/Off switch.

I Fully guaranteed. Chassis size 61 x 3 x 241n.;
with 7 x 4m. elliptical speaker or 61in. round
(Goodman); state whiols,

ONLY 15/- (3/- P. & P.T.' --..,-- --__i--

's . i
,-4rt_

13 -CHANNEL TUNERI.F.iY34-38 Mc/a. requires

RITosved fromFn chassis" Phit t8i4n.

working order. ti

7 (ft (216 P. & P.) Knobs
j: a i v 2/6 extra.

s
50 SILVERED MICA AND CERAMIC CONDENSERS, 10/-. 50 RESISTORS 5/-.

144 yds. loam. P.V C. flexible sleevlog 10/- post paid.

NEW WAXED TIIBULARS, 350 v. or above, 3 of each. .001, .002, .005, .01, .02
,05, .ImF, .25, .5mF, Total 21 for 4/6 (post 901.). Not more than 3 of one type.

AUTOMATIC RECORD CHANGERS
all 4 speed; all with turnover cartridge, crystal -all 5I- extra Garr.
Collars Conquest- £7/10/0; B.S.R. UA8-£.8/1.0!0; 11A8 Stereo -£6/17/6;
B.S.R. latest 1JA14-£7/10/0.

GRAMOPHONE AMPLIFIER Aftg=2,:lzuwith 5in. SPEAKER On Fabric- --
covered Baffle 12l x 61n. Mains A I , I
and Output Transformers. EZ40 ",1, .1'
and EIAI Valves. Tone and

'-Z-.,. . ,iii iVolume Controls. On/Off switch.
Plenty of Volume. Fully Guaranteed. Two Knobs s
fail for Stereo. ONLY 63/-, post tt;-.

4' IN I 4
:"0 '' , 40.e,,,ft
Ilk i. d f'10/' ' '

applied. Ready to play. Pee

PUSH-PULL AMPLIFIER 24/15:-.
3/- P & P V

1 es ."

4-- ' itBrand new 200-240 A.C. mains. Baas,
treble and vol. controls flying panel. With -.ass,
valves EZ80, ECC83 and 2-EL84 giving full
8 w. Chassis 12 x 34 x nin. With om.
trans. for 2.3 ohm speaker. t. 1,

1. 1.11,

,;;.,-.
II:

STEREO VERSION on same Chassis £6115/- (P. & P. 3, .

A Quality Tape Recorder. Valves EZ80, ECC83, ECL82, 1)9170 Record Level In
Acos Crystal Mike. 850ft. Emitape. Extra spool. 3; in./see. B.S.E. Mon,ar-

deck (I) Vol. (2) On/Off Tone. (3) Ext. L.S. (4) Monitor. (5) Radio Input. (6) Mike
input. Fast forward and reverse controls. Cabinet size 14 x 114 x 7in. Today's
Best Value at 17 Om (10/- P. dr P.). Low Interest Terms: £4 down and 5 monthly
payments of 53. Write for descriptive leaflet.

SELF -POWERED V.H.F. TUNER
t.,__ .0 CHASSIS
1111 t q A covering 88-95 Mc/s. Mullard permeability Tuner.ob* _ , Dims. 10Lin. x 4kin. x 5in. high. ECC85; EF9I;

WITfIF: ' 7-4 EF9L and 2 Diodes. Metal Rectifier. Mains trans.
,-..,L----, Fully wired and tested. Only £7/10/0 (4/- cars.)..'f --r-':

Room dipole 10/, 300 ohm twin feeder (id. yth

Delivery by return. C.O.D. '21- extra. Tense: Cash with order or one-third down and
-balance plus 7/6 (up to 07/10/-) in equal four monthly payments. Balance over
27/10/- add 1/. in E1 and pay in not more than 6 monthly payments, See special
terms for A.M.-F.M. chassis. All new goods unless stated. Send 6d. for 20 -page
catalogue. SATISFACTION GUARANTEED. Posted orders to Camberley.

GLADSTONE RADIO 58A HIGH ST., CTel.AMBERLEY,SUR. 22781
56 Stokes Croft, Bristol, 1. (Camberley closed Oat.)

247, New Road, Copnor, Portsmouth, Hants.
(Portsmouth and Bristol closed Wednesday)

MARCH, 1961

EXPORT ONLY
PROMPT deliveries Mobile V.R.F. Radio Telephones. Frequency ranges on five bands
(1) 36.44 Me/s. (2) 65-78 Mc/s' (3) 78-100 Mc/s, (4) 118-132 Mole, (5) 156-174 Mc/s. R.F.
output 10 watts. A.M. Single Channel, crystal controlled. To operate from 6 v., 12 v. or
Mains supply sources. Reconditioned with same as new guarantee. Prices from £55 per
complete station FOB U.K. Port, as illustrated.

GENERALLY AVAILABLE
H.F. Radio Transmitters 11 to 20 me/s, 300 -watts phone output also remote control and
C.W.
Collins IS@ (TCS Series) Radio Telephones 11-12 mels. 4 -channels 25 watts.
Wireless Sets. Nos. 19, 22, 31, 38, 62 and 68, and spares.
Aerial masts. Telescopic Steel 20ft. and 34ft.
Field Telephones. 1). 51k. V, " F," " 3," " H," " L," and EEO. Switchboards 10 -Line to
100 -Line -portable.
Carrier Telephony Systems. 1 + 1 and 1 + 4 Carrier Terminals and Repeaters.
V.F. Telegraphy Systems. Speech + Duplex, 3 and 6 channel Duplex Radio Teletype
Terminals AN/FOC-1C.
Rectifiers. Charging Sets 6/12 volt 15 amp. new, £12. Maim supply -115 volts and/or
280 volts mains.
D.C. Supply 24 volt50 amp.. new, M. 200/240 V. mains. D.C. Supply 80.13 volts 07
amp., nee, 25. 200/240 V. mains.
Aircraft Radio Compasses. Distance Measuring Equipment, and also 10 -Channel V.H.F
Radio Telephones.

R. GILFILLAN & CO. LTD.
NATIONAL PROVINCIAL BANK CHAMBERS
29 SOUTH STREET, WORTHING, SUSSEX

Tel.: Worthing 8719 & 30181

AUDIO OSCILLATORS
VALVE MILLI -VOLTMETERS
R.C. BRIDGES

We manufacture these, and other instruments,
at extremely competitive prices and suggest it
will be worth your while to write us for details

GRAYSHAW INSTRUMENTS
126 Sandgate High Street, Folkestone

Tel. : FOLKESTONE 78618 Kent

SOUTHERN TECHNICAL SUPPLIES
TRANSFORMERS FOR ALL MULLARD AMPLIFIERS

OUTPUT TRANSFORMERS (Secondaries for 8.75 and 15 ohms)
T.44. 5-10 amp. ultra linear, 8,000 ohm. 43% tappings, 30/, 2/,
T.102. 5-10 amp. and Osmni. 912, 6,600 ohm. 20% tappings, 30/-. P/P. 2/-.
T.100. 5-10 amps. LOW loading, 6,000 ohm., 28/-, PjP. 2/...
T.142. 7 watt stereo amp., 9,000 ohm. 20% tappings, 26/, P/P.
T.140. 3 watt amp., type A tape amp., 3 watt stereo, 5,000 ohm., 12/-. P/P. 1/6.

MAINS TRANSFORMERS (Primaries 240-220-200; 0-10 v. 50 cis).
T.55. 5-10 mop. and tuner, 300-0-300 v., 120 mA., 6.3 v. 2.5 a., 6T, 6.3 V. 2.5 a.,

0.3 v. 1 a., 32/-. P/P. 2/6.
1.56. 5-10 amp. 300-0-300 v. 100 mA. 6.3 v. 2.5 a., cT 6.3 v. 1 a,, 27/-. P/P. 2/6.
T.101. Two 5-10 amp. Low loading, 300.0-300 v., 150 mA., 6.3 v. 4 a., GT., 6.3 v.

1 a., WV-. P./P. 2/9.
T.143. 7 watt stereo 250-0-250 v., 150 mA., 6.3 v. 4 a. CT., 6.3 v. 1 a., 33/-.

2/9.
T.141. 3 watt, 300-0-300 v., 60 mA., 6.3 v. 1 a., cT., 6.3 v. I a., 22/-. Pas. 2/-.
T.163. 2 watt stereo 250-0-250 v., 80 mA., 6.3 v. 2 a. cT., 6.3 v. 1 a., 25/-. P/P. 2/6.
TA, Trans. and Rectifier. 270 v. D.C. 100 mA., 6.3 v. cT., 3 a., 32/... 2/,
T.B. Trans. and Rectifier, 270 v. D.C. 60 mA.; 6.3 v. cT., 2 a., 25/-. P/P. 2/..
All transformers fully guaranteed, all shrouded fully except T140 and TB. Write
for our fully illustrated catalogue, with all data.
SPECIAL OFFERS T44 and T55, 69/-; TI43 and two T142's, 82/-. PI'. 3/6 ell hot h.
Mallard's latest Publication detailing the complete range, "CIRCUITS FOR AUDIO
AMPLIFIERS," 8/6. P/P. 1/-.
SOUTHERN TECHNICAL SUPPLIES, 83, Station Road, Portslade, Sussex
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msons
RELAYS P.O. TYPE

3000

Built to your own
specification
Keen Prices
Quick Delivery

EST.
19 21

Contacts up to
8 -Changeover

MINIATURE RELAYS:
Siemens High Speed Seal,d S.T.C. and G.F.C. Seal. 

2 20 II )61 15 6 20 2 C.O. 4184GA 18, 6
1450+1450 tiocc 19 6 mon 2 C.O. 4184GD 19i6
5000,, won H96D 22 6 25000 1 make HD 4186EE 226

noon+ 17000 1196E 25,- 27000 2 C.O. 4184GE 21.6
Siemens High Speed Open 1800 2 m 2 b Si 1087 19 6

1000+1000 1185N 15/- 6700 4 C.O. NI 092 21 6
8500-x-8500 1185W 151- 25000 1 C.O. AI Ilr" 22 6

10000-- 10000 1195A 17/6 50000 9 C.O.25 -
E R 1 ClItiON SEALED. Highly sensitive. 7000 Ill C.O. 24 v. 25 --

Comprehensive range available from

MAGNETIC
COUNTERS

Counting to 9999.
2-6 v. D.C., 15/- each, post 1/6.
75-230 v. D.C., 15/- each, post 1/6.

Al HIGH SPEED TYPE No. 100c.,
35/-, post 1/6.

SATCHWELL THERMOSTATS adjustable between 70'-190' Fahrenheit.
(1-440 v. A.( ., 20 amps., ilia._ stein. Fitted cover. 25/-, post 2/6.
ROOM THERMOSTAT. Adjustable between 45 and 75 deg. Fain., 250 v.
10 amp. A.C. Ideal for greenhouses, etc., 35/-, post 2/-.
SOLENOIDS suitable for remote control, mechanical indicators, etc.
12 v. D.C., 400 mA, 300, 3.j -in. arm, kin. movement, 5/- each, post 1/6.
TERMINAL BLOCKS. 2 -Way 4/- doz., or box of 50 for 15/-, 3 -way 6/-
doz., 50 for 22'6, post 1/6.

METERS GUARANTEED
F.S.D. Size Type Price
100 Microamp Skin. MC/FR 80 -
50 Microamp 2,kin. MC/FR 70 -

250 Microamp 2/ in . SIC/ PR 40 -
500 Microamp . 214n. SIC/FR 37- 6

1 Milliamp 21.in. SIC/FR 35 -
2 Millianip 2,1;iii. MC/FR 25 -

30 Milliamp 21in. MC/FR 15 -
100 Milliamp 21in. MC/FR 15 -
200 Milliamp 2kin. MC/FR 15 -

1 Ampere 21in. MC/FR 35 -
3 Ampere ' 21in. MC/FR 35-
5 Ampere 21in. MC/FR 35, -

10 Ampere 2k in. SIC/FR 35'-
20 Volts 21in. SIC/FR 35. -
30 Volts Fin. MC/FR 35 -
40 Volts 21M. SIC/FR 35'-

500 Microamp 2in. MC/FR 25/-
1 Milliamp 2in. MC/FR 27/6
S Milliamp 2in. MC/FR 27/6

10 Milliamp 2in. MC/FR 27/6
20 Volts 2in. MC/FR 27/6
30 Volts 2in. MC/FR 27:6
40 Volts 2in. MC/FR 276
15 Amps `2in. - MC/FR 12.6
:1 Amps. "

-
2in. MC/FS 27'6

5 Amps 2in. MC/FS 27:6
30-0-30 Amps 2in. MC/F'R 15 6
50-0-50 Amps - 2in. MC/FS 12 6
500 Milliamps A.C. 31in. MI/FR 30 -

25 Amps D.C. 21in. , MI/FR 7 6
50 Amps A.C. 4in. , MI/F or PR 65 -

300 Volts A.C. 24in. MI/FR 25 -
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New Taylor rocket -size,
Multimetvr Motel 127A,
20,000 ohms per volt,
20 megohms, 20 ranges,
A.C. a D.C. £10.

Post 2)6.
Complete list of meters
available.

FREQUENCY METERS. 45-55 cycles per ,ond 230 volts, tlin. dia.
Flush Round. Brand new in maker's box, 810/10/- post 3/6.
METER RECTIFIERS 250µA 1 MA., 5 M.A., F.W. bridge, 8/6, post (Ii.
AMMETER. 0-3 amp D.C., by Turner, MC/FR, 6in. 90/-, post 2/6.
MICROAMMETER. 250 F.S.D. 3kin. F.R. Sangamo Mod. S37. Scaled
for valve voltmeter. Circuit available free, 55/-, post 1/6.
UNI-PIVOT GALVANOMETER, by Cambridge Instruments, 50-0-5(1
tnicroamps, -dia. 4in. Knife pointer, mirror scale. - Complete with -
leather carrying case. Ideal for laboratory use, 110, carriage 3/-.
PORTABLE VOLTMETER. 0-160 volts A.C./D.C. accuracy within 2%.
Sin. mirror scale, knife pointer, in polished case. A precision moving
iron instrument at a very low price,14/19/6, post 3/6.
PORTABLE AMMETER. 0-3 amp. A.C./D.C. Sin. scale in case with
handle, 35/-, post 2/6.
AVO TEST BRIDGES. 220/240 volt A.C. Measure capacities from Spf.
to 50 mfd. anti resistances from 5 ohms to 50 megohms. Valve volt-
meter range 0.1 to 15 volts and condensers leakage test, 89/19/6, post 3/-.
RACKS -POST OFFICE STANDARD. 6ft. high with U -channel sides
drilled for lffin. panels, heavy angle base.
SLY DLOK FUSES. 15 amp. with rewirable cartridge fuse. Latest type
G15 M.M. Complete with studs, nuts and washers, 3/6 each, post 6d.
Also available 100 amp.-, type M.M. G 99; i4/13, post 1/-.

TELEPHONE SET TYPE "A." Ringing and speaking both ways
on a four -core cable. Carries the voice loudly and clearly over
any distance. Two handsets are Supplied as illustrated and the
set is complete with Pushes, Buzzers, Battery, Plugs and Sockets.
We can supply 4 -core PVC cable at 10d. per yard or 2 -core at
3d. per yard extra. Price 75/- set, post 3/6.
TELEPHONE SET TYPE " K." The most compact telephone
set available as the 41in. flat battery and buzzer is built-in to the
hand instrument. Ringing and speaking both ways on twin wire,
instrument is complete with 5ft. flex. Easily hangs on the wall.
Set of two instruments, evuy-, post 3/6.

RESISTORS EX STOCK, IN QUANTITY WIRE WOUND, HIGH
STABILITY CARBON ETC., BEST MAKES AT LOWEST PRICES.

1111.11111W+, POWERFUL 6-12v DC
AMAZING OFFER!'

MINIATURE
61111 tit - -1 MOTORS

gem,.

OFFERED AT 'A FRACTION OF MAKERS P 'ICE

MINIATURE PRECISION
MOTOR, 12 v. D.C. Size
1/ x I in. diam. Latest
development. Extremely
powerful with low consump-
tion. Weighs as little as
two ounces and totally en-
closed in polythene protective
case. Three position switch;
forward, reverse and stop.

-,000 r.p.m., self lubricating and long life sintered bronze bearing, 15/6,
post 9d. Ask for free length of polythene flexible drive.
ROTARY CONVERTERS. Input 12 v. D.C. Output 230 v. A.C. 50 cy. 135
watts. The ideal job for T.V. and tape recorders where A.C. mains are not
available. 118/10/-,cge. 10/, Also available with 24 v. D.C. input at same price.
ROTARY CONVERTER. Input 24 v. D.C. Output 220 v. A.C. 250 watts.
Pedestal type with D.P. Ironclad switch, BRAND NEW, 817/10/-, carr. 15/-.
BATTERIES. Portable Lead Acid type, 6 volts 125 ampere hours. In metal
case 16in. x Sin. x Ilin. (Two will make an ideal power supply for our 12 volt
Rotary Converters.) Uncharged 86/10/- each, carriage 15/-. 24 volts 85
amperes. 614 each, carriage 15/-.
NIFE BATTERIES. Nickel Cadmium. 6 volts 75 amps. Crated and con-
nected. Brand new 87110/-, ege. 15/-. SpeciaPinter-crate connector supplied
free with two batteries.
15 AMP. BATTERY CHARGER (Westinghouse Type B.C.3) will charge
three lead acid cells at 15 amps. Input 200/250 volts, 50 cycles A.C. Charg-
ing current is regulated by four -position switch and variable resistance for
fine control. Fitted with 6'20 ammeter, rotary on/off switch and rewirable
fuses.- This first-class instrument at the bargain price of 815, carriage 15/,

H.P. CAPACITOR MOTORS
230/240 volts, 50 cycles, 1421) r.p.m.
shaft, resilient mounting. Or with Ain. shaft
on Standard foot mounting. Either type,
85/10/- carriage 10/ .
VACUUMfr PUMP AND COMPRESSOR.
Edwards type., IV, in shaft, complete with

!mei, couplings, oil filter and union,
66.'10,-, post 3/6.

SWITCHES ONE -HOLE FIXING
Single pole changeover,
3 map. 250 volts, 1/6 ea.,
12/- doe., 837/10/- per

1,000. Double pole "on/oll, 3 amps. 250 volts, with
indicator plate, 3/- each. Double pole on/off, 10
amps. 250 volts, Eainton with chrome pear dolly,
5/- each. Single pole on/olf, rotary -type by -Lucas, suitable for car dash-
board, with chrome front, 5/6 each. Postage on all switches Skl.
CERAMIC WAFER SWITCHES
1 Bank 1 pole 3 -way 4/6 each 2 Bank 2 pole 4 -way ... 10/6 each
1 Bank 1 pole 5 -way ... 5/6 each 3 Bank 1 pole 11 -way ... 18/- each
1 Bank 2 pole 2 -way ... 5/6 each 3 Bank 6 pole 2 -way ... 7/6 each
2 Bank 1 pole 11 -way ... 12/6 each 3 Bank 4 pole 3 -way 7/6 each
2 Bank 1 pole 12 -way ... 7/6 each 4 Bank 2 pole 4 -way

. ..
18/6 each

Others including Paxolin types : 1 Bank 3/0,2 Bank 5/-, 3 Bank 6/6, post 1/-.
Full list available.
SELENIUM METAL RECTIFIERS
Charging Rectifiers. Full Wave Bridge. 12 Volts 6 Amps 22!6 each
12 Volts 1 Amp ... 8/6 each 24 Volts 1 Amp 13/- each
12 Volts 2 Amps ... 13/6 each 24 Volts 2 Amps 24/- each
12 Volts 3 Amps ... 16/6 each 24 Volts 3 Amps 28/- each
12 Volts 4 Amps....20/- each 24 Volts 4 Amps 36/- each
MAINS TRANSFORMERS to suit above rectifiers.
12 Volts 1 Amp ... 12. 6 each 12 Volts 4 Amps CT107 29/6 each
12 Volts 2 Amps ... 24/- each CTI09 12 Volts 4 Amps 25/- cash
12 Volts 2 Amps ... 201- each 24 Volts 6 Amps 50/- each
AUTO CABLE waterproof: Single. 14/36. 20/- per 100 yds., post 1/6.
PUMP Electrically Driven by a 24 v. D.C. motor. Works efficiently on 12 v.
Totally enclosed, self lubricating driven through 4 to 1 reduction gearbox
delivering 60 g.p.h../301b./sq. in. Inlet and outlet unions BSP 37/8, post 2/0.
SIGNAL GENERATOR TYPE 52A. Input 230 volt 50 cycles, complete with
leads, dununy antenna. Brand new in transit case. 6 to 52 Mc/s. inclusive in
4 bands with calibration charts. Coarse and fine attenuators. Int. and ext.
mod. Output 0.5 volt to 100mv., impedance 70 and 1000, 810, carriage 10,-.
HEAVY DUTY SWITCHES, suitable for switchboards. Carries over 100 amps
Consists of 2 S.P.C.O. coupled, 50/- pr, post 3/-, or separately at 25/-, post 3/-.
FANS INDUSTRIAL TYPE 230/240 volt A.C. Capacitor Motor, 10in. blades.
adjustable louvres, filter. ideal for paint shop. Brand new, 820, cgs. 25/-.
AIR BLOWER powered by a 230 v. A.C. motor, 15in. fan. Volume of
free air at max. r.p.m. is 1,250 cu. ft. per min. At maximum efficiency
900 cu. ft. per min. Brand new 625, carriage 30/-.
CATHODE-RAY TUBES. VCR 139A, 21in. diarn., 30!-; 2API, 2in, (haul ,

25/-. 5BP1, 55/-, all post 3/-.

L. WILKINSON (CROYDON) LTb.
19 LANSDOWNE RD. CROYDON SURREY
Phone: CRO 0839 Grams: WILCO CROYDON
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BRAND NEW VARIABLE VOLTAGE
TRANSFORMER. 230 volt A.C. input.
Fitted in steel hammer finish case complete
with 0-300 volt M.C. A.C. Meter, fuse and
neon indicator light. Output constantly
variable from 0-270 volt A.C. Type I.
2.2 amp. Price E8/10/-, carriage 10/-.
Type 2. 5 amp. Price EI2, carriage 10/-.

BRAND NEW VARIABLE VOLTAGE
TRANSFORMER. For 230 volt A.C.
input. In cases as above with meter,
fuse and indicator light. Output constantly
variable from 0-230 volt A.C. Type 15.
15 amp. Price 622/10/-. Carr. I5/-.

W. W. RHEOSTAT. New. 3.5K or 5K
25 watts. Price 7/6. P. & P. 1/6.

NEW WIRE WOUND RHEOSTAT ON
CERAMIC. 58 ohm. 50 watt, complete with
instrument knob. Price 8/6. P. & P. 1/6.

AUTO TRANSFORMERS. Step up, step
down. 110-200-220-240 v. Fully shrouded.
New. 300 watt type E2/21- each. P. & P. 2/6.
500 watt type 83131- each. P. & P. 3/9. 1,000
watt type 64141- each. P. & P. 6/6.

HEAVY DUTY L.T. TRANSFORMER.
Very conservatively rated for continuous duty.
New. In manufacturer's cases. Input 110-260
volt multi -tapped. 50 cycles, single phase.
Output 28-29-30-31 volts at 21 ampere. Price
E6/I5/-, carriage 10/-.

ENGINE SPEED INDICATOR. On the
basis of a special ex-R.A.F. meter which we are
able to supply and a few small linking parts
which can be purchased anywhere, en in-
expensive engine speed indicator can be made
up which works on simple pulse counting
principles in conjunction with the contact
braker on the distributor. Will give direct
reading in R.P.M. Full conversion instructions
are supplied by us. Additional standard
parts required easily obtainable for about 15/-.
R.A.F. meter as offered by us 16/6, plus 2/6.

EX R.A.F. AIR POSITION INDICATOR,
containing 3 ball and plate infinitely variable
resolving gears, miniature spur bevel and worm
gear drives, also toggle, push button and rotary
switches, repeater motor, 4 mechanical
counters, miniature lamp holders and lamps
etc. As new. Illustration below. Price 22/6,
P. & P. 3/6.

ROTARYSWITCH
REGULATOR.
25 ohms, very con-
servatively rated
at 4 amp., will
handle 8 amp.
Overall size 7 x 8 x
6in. Price 15/,
P. & P. 2/6.

TWELVE PLATE F.W.
BRIDGE CONNECTED

RECTIFIER mounted on 200/250
volt A.C. input transformer.
Output 36/40 volt D.C. at 1.2

amps. New, perfect. Price

16/6. P. & P. 3/6.

S.T.C. RECTIFIER. 36 plates by 120 mm.
Bridge connected. Maximum A.C. input
60 volt. D.C. output 15 amp. New, perfect.
Price 60/-. P. & P. 3/6.

BRIDGE RECTIFIERS. 12 x 110 mm Plates.
Maximum A.G. input 60 volt. Maximum D.C.
output 10 amp. 415/... P. & P. 3/3.

BRAND NEW FREQUENCY
METERS manufactured by
Nalder & Thompson Ltd.
Calibrated 45 cycles to 55
cycles per second. 6in. dial.
Panel mounting type. In
original manufacturer's boxes.
PRICE L10115/- ea. Postage 3/6.

,c1,10.1.P.Lthr,Je5a AAA

20 -WAY STRIP containing standard Post
Office telephone Jack Sockets, overall size 11 x
3/ x /in. New. Price I5/- each. P. & P. 1/6.

10 -WAY STRIP standard Post Office tele-
phone Jack Sockets, spacing allowing 1granic
Jack Plugs. New. Price 10/-. P. & P. 1/6.

19 -INCH RACK MOUNTING 20 -WAY
P.O. JACK STRIPS with 40 terminals at rear.
Price 25/, P. & P. 3/6.

19 -INCH RACK MOUNTING 20 -WAY
P.O. LAMP STRIPS. Price 25/, P. & P. 2/6.
LATEST MOST MODERN TYPE OF EX
W.D.MINIATURE
HEADPHONES.
As illustrated. Brand
new, low impedance.
Price: 10/6 plus P. &
P. 1/6.

8 -day clockwork
TIME SWITCH.
Contacts 2+ amp.,
230 volt, 24 hour
phase, + hour divi-
sions, allow setting
for one make and
one break to be
made every 24
hours, complete with
key. Used but
guaranteed perfect.
Price 27/6 each. P. &
P. 2/-.

PYE LEVER OPERATING MICRO
SWITCHES. Single pole changeover. Brand
new. 4/- each or 42/- dozen, p. paid.

TANNOY P.A. LOUDSPEAKER. For out-
docor use, metal exponential horn with 20in.
square flare. Overall length 30in. Speech coil
15 ohms. Guaranteed in working order and
good condition. Price E11101-. Carriage 10/-.

SOLAR OIL -
FILLED CON-
DENSER. 240 mfd.
for 230 V.A.C. or
600 volt D.C.
Overall size I4in. x
9in. x 5/in. plus feet.
Weight 46 lb. Brand
new. Guaranteed
perfect. Manufac-
turer's packing.
Price 871101-, car-
riage 10/-.

100 YARD DRUMS GLASS BRAIDED
FLEX, 10/.010. New. 10/6 per coil. P. &
P. 2/-.

I8 -WAY P.V.C. COVERED 14/36 WIRE,
screened overall, covered with P.V.C. all
colour coded, 3/6 per yd.; E15 reel of 100 yds.
Carriage paid.

LEATHER FLYING HELMETS. Used but
in good condition. Complete with Harness,
Jack Plug and brand new. No. 13466 Earpieces.
Price 22/6. P. & F. 2/-.

NEW UNCHARGED UNFILLED 12
VOLT ACCUMULATOR 9 ampere
unspillable plastic
cases. Comprises
6 x 2 v. separate
cells connected by
terminal strips. 6
x x 4Iin. over
terminals. Price
19/-, plus P. & P.
2/9.

in

245 AMP. 2 VOLT ACCUMULATORS
Admiralty type in wooden casing. Size IS x
7/ x 7+in. Weight 601b. Unfilled, uncharged.
New. Price E4. Carriage 10/-.

MINIATURE
P.M. MOTOR.
12/24 volt, re-
versible. I in.
dia. New. Price
10/6 each. P. &
P. I/-.

AIRCRAFT CINE CAMERA G45B Mk. III.
Fully modified, fitted
with 1/3.5 triple an-
astigmat lens, takes
25ft. of 16mm. film,
fitted with 24 v.
motor. 16 exposures

per sec. Brand new, original packing, 841101 -
each. P. & P. paid.

4 O .fts
0

SERVICE TRADING COMPANY...)
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PACKARD BELL BRAND NEW RELAYS,
2 pole c.o. 6 volt 80 ohms. 7/6 each. P. & P. 6d.

MINIATURE RELAYS 250 ohms. Two
makes. For operation on 4.5-9 volt. Ideal for
transistor circuits. Weight just over 1 oz.
Price 12/6 each.

imam SOLENOID OPE-
RATED MAG-
NETIC RELAY.
Type 5CW/3945, 4
pole changeover,
10 A contacts 24 v.
operation. Brand
new 13/6. P. & P. 1/6.

CARPENTER'S TYPE
POLARISED RELAYS. 2 x
9,500 turns at 1,685 ohms.
Price 22/6 each. P. & P. If-.

HIGH SPEED RELAY.
Siemens. Two bobbins 1,000
ohms each. New, 10/6 each.
P. & P. I!-.

SIEMENS H.S. RELAY. Very
latest type, sealed. H96E. 1,700
ohms plus 1,700 ohms, single
C.O. contacts. Brand new with
fixing clip. In maker's cartons.
Price 16/6 each, plus If- P. & P.

Siemens sealed similar relay to
above, but 2.2 ohms plus 2.2
ohms. Minus clips, 12/6 each.
Plus 1/- P. & P.

SUPERIOR BRAND NEW RELAY. 7,000
ohms coil. Will pull in at 750 microamps, and
out at 450 microamp. Change -over, platinum
contacts. Vacuum sealed, will therefore not be
affected by oil, moisture or water and never
needs adjusting. Weight 2f oz. Price 18/6.
P. & P. 1/,

MINIATURE MOVING COIL DIFFER-
ENTIAL RELAY. Two ohms each.

Operating current
minimum 140 micro -
amp., nominal 400
microamp, maximum
8 milliamp. One
pole two way, or
centre stable. Two

way contact current 100 mA at 50 V A.C. or
D.C. Size If x x Price 22/6 each.

G.E.C. SEALED RELAY. Type M.1090.
180 ohms coil, 6112 volt. 4 C/O. Brand new.
18/, P. & P. II-.

G.E.C. SEALED RELAY. Type M.1092.
670 ohms coil. 12/24 volt. 4 C/O. Ex new
equipment. Unused. 10/-. P. & P. II-.

G.P.O. 600 TYPE RELAY. 400 ohms coil.
24 volt. 2 C/O plus 2 M. New 7/6. P. & P. I/ -

MINIATURE OPEN TYPE RELAY. 700
ohms coils. 24 volt. 2 C/O. Ex new equip-
ment. Unused. 1/6. P. & P. If-.

ROTARY RELAY. 12 volt. Heavy duty
change -over contacts and one low current for
external circuit, plus one break set. Price 7/6.
P. & P. 1/6.

MINIATURE
U N ISE L ECT 0 R
SWITCH. Two
banks of ten plus
home contacts one
bank continuous of
normal. 30 ohm
coil for 24 volt
operation. Brand
new, manufactur-
er's packing. Price
22/6 each. P. &
P. 2/6. As illus-
trated.

CLASS D WAVE METER. Latest release of these famous Hetrodyne wave meters with directly
calibrated illuminated dial, most suitable for amateur transmitters, covers two ranges 1.9-8.0 Mc/s.
and 4.0-8.0 Mc/s. Complete with reference crystals for zero settings, two valves, 2 v A volt
vibrators, MAKER'S instruction book and matched set of
headphones for monitoring. Designed for 6 -volt D.C.
operation, can easily be modified for mains and suitable
transformer supplied for 7/6. In spot-on condition as
tested by R.E.M.E. In transit case. Price S gns. each,
plus 6/6 carriage.

SOUND POWER TELEPHONE HAND-
SETS. Each couple connected by ordinary
2 core lighting flex will secure instant and
reliable intercommunication. No batteries
required. Price per set of 2 33/-, plus P.&P.

MOULDED CAB-
INET suitable for
Transistor Set. Dual
colour red/black. Size
51 in. x Sin. x liin.
Gold metal dial. Price
7/6. P. & P. 1/6.

CONSTANT SPEED, PRECIS-
ION MADE, BATTERY DRIV-
EN D.C. GOVERNED MOTOR
(Elliott Bros.). Commutator/brush
incorporating loading ballast resis-
tor 2,470 r.p.m. 2% at 12 volt.
Loss on 8.5 volt only 4%. Size
1,L,in. dia. x long. Spindle
.77in. long x .15575in. dia. Weight
4 oz. New. Price 25/.., plus II-.
P. & P. Ideal for portable tape
recording.

NEW IMPORTED EX-
TREMELY EFFICIENT
MOTOR with tremendous
power weight ratio. For
12 volt D.C. but very efficient
on 6 volt. Three position
switch. Weight 2.1 oz.,
size llin. x !fin. dia. Speed
7,000 r.p.m. Self lubricating.
1S/-, plus 1)- P. & P.

PRECISION
MADE GEAREDMOTOR BYDRAYTON
REGULATOR
CO., for 230 volt
50 cycles A.C.

TYPE R.H.R., re-
versible. 37 r.p.m.,
overall size 5in. x
4in. x 5fin. Weight
4f lb. Ex brand
new equipment. Un-
used. Price 0/1716.

MAINS POWER
SUPPLY UNITS.
Potted and sealed
transformer and
choke by famous
maker. Mounted on
metal chassis 6+ x
74in., complete with
5Z4 rectifier valve
and full smoothing.

Input tapped 220-230-240 volts.
Output: 300 V. D.C. at 100 mA.

6.3 V. A.C. at 4.5 amp.
6.3 V. A.C. at 2 amp.

Rectifier supply 5 V. A.C. at 3 amp. Very
conservatively rated. Price 47/6 plus P. & P. 6/6.

Postages and carriage shown above are inland only. For overseas please ask for
quotation. We do not issue a catalogue or list.

SERVICE TRADING Co.

METERS GUARANTEED PERFECT
Charging Types
21 amp. D.C. M.I. 2in. ft. rnd. ...... 7/6
5 amp. D.C. M.1. 2fin. fl. rnd. 11/6
71 amp. D.C. M.I. 3fin. proj. rnd. 12/6
9 amp. D.C. Hot Wire W.R. 2fin. fl. rnd. 6/6
15 amp. D.C. M.G. 2in. rnd. 10/6
30 amp. D.C. M.G. 2in. fl. sq. 12/6
100 amp. A.C. M.I. fl. rnd. 32/6
Voltmeters
20 v. D.C. M.C. 2in. fl. sq. 10/6
30 v. M.I. 3in. proj. rnd. 10/6
300 v. A.C. M.C. 21 in. fl. rnd. 27/6
300 v. A.G. M.I. 2+in. fl. rnd. 22/-
400 v. A.C. M.I. 4fin. rnd. 35/-
90-180 v. A.G. M.1. 4fin. fl. iron 251--

Milliammeters
I mA. M.C. 2; in. fl. rnd. 251-
200 mA. M.C. 2;in. fl. rnd. 12/6
500 esA. M.C. 21in. fl. rnd. 12/6
Microamp
50 microamp., scaled 0-100, M.C.

2in. fl. rod. 42/6
500 microamp., M.C. 2in. rnd. F.L.

scaled 15/600 volt. NEW 16'6
Postage on on meters 1/- each

Miniature latest type mov-
ing coil 0-5 milliamp meter,
Ifin. diameter, flush fitting,
complete with fixing clip.
Price 17/6. P. & P. 1/-.

CRYSTAL CALIBRATOR No. 10. A
crystal controlled
4 -valve high-grade

y instrument in the
.4' same category as the

famous B.C. 221.
Directly calibrated,
does not require
cross reference or
charts - functions
as follows:- (1) A
crystal control led
oscillator which
provides fixed fre-
quency signals of 500

KC and all harmonics of 500 KC to beyond 10
Meg. and up to 30 Meg.
(2) A variable oscillator from 250 KC to 500
KC, this enables all intermediate frequencies
between 250 Kc/s. and 30 Meg. to be produced
and modulated.
Supplied complete with 3 spare valves, all leads
and maker's instruction book in carrying
haversack. The complete outfit is brand new -
repeat NEW. Price E4/19/6. Carr. 3/-.

EX P.O. MAGNETIC COUNTER. 500
ohms type for 24 volt also 3 ohm types for 6 volt
D.C. operation. Price 6/6 each. P. & P. 1/-.

PERSONAL CALLERS ONLY: 9 Little Newport
Street, London, W.C.2 TEL: GER 0576

ALL MAIL ORDERS. ALSO CALLERS AT :
47-49 High Street, Kingston -on -Thames

Telephone: KINgston 4585
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HARVERSON SURPLUS CO. LTD.
HARVERSON

SUPERHET
4 -KIT

A medium
and long
wave super -
het. incor-
porating
two I.F.

stages modern B9 valves (UCH81, UBF89,
UCL83, U785), built-in ferrite rod aerial.
All you need supplied from theoretical
wiring diagram to last nut and bolt (main
components ready mounted), including an
attractive contemporary styled cream
plastic cabinet with gold trimmings. Size
I x 4 ^x 6+i n. L6.12.6 Post 3/6

MONAURAL AMPLIFIER

This amplifier as illustrated, made by a
leading manufacturer. Mullard valves-
ECC83, EL84 x EL84, EZ80. Bass Treble
and Volume on remote panel. Elegant
Knobs. OUR PRICE one month only
£4;16/6, plus P. & P. 3/6.

CONDENSER/RESISTOR PARCEL
50 mixed P.F. Condensors and 50 mixed
Resistors. An assortment of useful valves.
All popular sizes-all new-a must for the
serviceman and constructor ONLY 10/-
P. & P.

COSSOR C.R.T. SNIP
108K 10 -inch. New and boxed,

151-, plus 6/- P. & P.
75K 10 -inch. New and boxed,

I5/-, plus 6/- P. & P.

ION TRAP MAGNETS
To suit the above, 2/9 each.
P. & P. 3d.

TRANSISTOR RECORD
PLAYER CASE

A few only-Transistor record player
cases in light grey cloth-complete with
motor board. Size: 12 x 8 x 6in. 18/6 each.
P. & P. 1/9.

A.M. RADIOGRAM CHASSIS

A chassis of distinction, by a famous
maker. Covering Long, Med. & Short
Waves, plus gram position, this chassis
(Size 15+ x 7 x Edrin. high) incorporates the
latest circuitry, using fully delayed
A.V.C., and negative feedback. Controls:-
Tone, Vol.-On/Off, W/Change (L.M.S.
& Gram.), Tuning, Tapped input 200-250 v.
A.G. only. An attractive brown and gold
illuminated dial with matching knobs,
make this one of the most handsome,
in addition to being one of the best per-
forming chassis yet offered. Complete
with valves (ECH8 I, EF89, EBC81, EL84,
EZ81), knobs, output transformer, leads
etc. OUR PRICE ONLY £9.19.6plus 46 post & packing.

CYLDON 12 CHANNEL
TURRET TUNERS

New purchase offered at still lower price.
I.F. 33-38 Mc/s. Complete with PCC84
and PCF80 valves and 8 sets of Coils
for 5 Band I channels and 8, 9, 10 Band III.
New and unused. Value over L7. 32/6
OUR PRICE. Post paid

MIDGET I.F. TRANS. & COILS
A pair of midget 465 kc/s I.F. transformers,
plus L.W. and M.W. coils. OUR PRICE
10/- per set. P. & P. 1/9. Set of 1.F. trans-
formers for transistor superhet, 12/6.
P. & P. 1/9.

SPEAKER FRET
Super quality heavily woven fret, 54
inches wide. Usual price, 50/- per yard.
P. & P. 1/-.
OUR PRICE 12/6 per yard.

1/6 H.P. MOTOR
140 watt (approx.
116 H.P.). Series
wound, 220/250
volt 50 cycle mo-
tor. Off load 14,000
rev/min. on load
8,500 rev/min. Ideal
small saw, sewing
machine, etc. 30/_
post free.

GRAM & TAPE EQUIPMENT BARGAINS
THE WORLD FAMOUS E.M.I. RECORD CHANGERS

ANGEL TRANSCRIPTION
P.U. (Model 17A)

A Pick-up k r th connoisseur originally
priced at L17. The last remaining few
offered at £4.10.0 Plus P. & P. 5'-.

PICK-UP CARTRIDGE
BARGAINS

STUDIO P. 17/6
ACOS HIGH G. 17/6
E.U. POWER POINT 12/6
RONETTE 18/6
G.C.Z. 16/6

P. & P. 1/-

GARRARD
RC 98 Mk. 4H. 4 -speed auto. E16.10. 0
RC 120/0 Mk. 2 E9. 0. 0
RC 120 Mk. 4D E9. 0. 0
RC 120 Mk. 4H E9. 0. 0
RC 121 Mk. I El 1.0. 6
RC 121 Mk. 4H. f11.0. 6

! RC 121/40 Mk. 2 E11.0. 6
COLLARO

RC 54 4 -speed auto. E6.19. 6
RC594 E7.19. 6
Conquest E6.12. 6
Challenger £7.19. 6

B.S.R.
Monarch UA8 4 -speed autochanger E6.19.6
TUB 4 -speed single player less pick up E2.10.0
NOTE: Any of the above with Stereo Cartridge
and Fittings, 16/. extra Carriage and ins
on each of above 5/- extra

TAPE DECKS
LATEST B.S.R. MONADECK (single speed)
3 -in. per sec., simple control, uses 51in.
spools O. S. 0
plus 5/6 carriage and insurance (tapes extra).
TRUVOX MARK Ill TAPE DECK. New and
Boxed E10. 6. 6
plus 6/- carr. and ins. (tapes extra).

STEREOPHONIC AMPLIFIER
Complete with 2 Loudspeakers
This is a compact amplifier embodying the latest
features and giving a high standard of reproduc-
tion, with ample volume. Supplied complete
with valves (ECL82, ECL82, EZ80), panel,
knobs, etc., and two specially selected 31)
matched lousdpeakers. We only have a few,
and we will never be able to repeat this offer
at such a low price! Don't £5 10 0risk disappointment! Order . .
now! Plus 4/6 P. & P

TV TUBE TESTER/REACTIVATOR
 TESTS any

tube without
removal from
set or carton.

 REPAIRS
tubes discar-
ded for low
emission.

 MEASURES
A.C. Volts,

 D.C. Volts,
E.H.T.

The Radar Model
202 Tester-Reac-
tivator is the
most compre-

hensive instrument of
its type on the British
Market.

 Measures TRUE Beam Current  Visual Indication when
reactivating is complete (a Radar exclusive)  Tests and
Measures ALL tube Voltages including E.H.T. (another
exclusive)  Measures Resistance up to 100 Megohms
 Clears leaks by pressing a button  Heater Current
measurement 0-0.5A and 0-2.5A Linear Scale  Adjusts
heater current to ensure accurate Emission Test 
Portable for field or bench service.
BRIEF SPECIFICATION
Tests: Filament Continuity, Heater Current, Inter -
Electrode Insulation, Final Anode Beam Current, Heater -
Cathode Leakage, 4 -stage Reactivation by New Pulsing
Method. Universal socket fits all tubes. E.N.T. Probe.
Measures: 0-25 Volts A.C., 0-500 Volts D.C., 0-25 kV.,

0-100 Megohms. 0-250 microamps.
200-250 Volts A.C. Mains. Size I3in. by 10in. by 6in.
Weight 141b.

LIST PRICE £39
OUR PRICE 117:17.0 Plus 9/- P & P.

SLOW MOTION
TUNERS

500-500 Twin gang condensers
with geared slow motion drive.
3/6 ea. 36/. per doz. P. & P. 6d.

WIRE WOUND POTS
12 Wire wound Colvern Pots
-all different values 10/6

P. & P. 9d.

BATTERY
CHARGER

RECTIFIERS
12 v. I amp.
12 v. 2 amp.
12 v. 3 amp.
12 v. 4 amp.
12 v. 5 amp.
P. & P. 6d.

5/-
11/-

10/-
I4/-
I6/ -

TRANSISTOR BARGAINS
0071
0072
0072 Matched Pair 25/-
0C45 Green Spot 15/-
0C45 Blue Spot 15/-
0C44 15/6
SB305 Semi Conductor 10/6
0A41 Diode 3/6
* Postage on all above 6d.

ALL MULLARD FIRST GRADE

8J- SPECIAL OFFER
DON'T MISS THIS

MULLARD
OC.76 10;6

MATCHED PAIR
El

Post and packing 6d.

THIS MONTH'S BARGAIN !
SUPERHET CHASSIS

Complete and ready for your cabinet, 4 valve superhet
chassis. Complete with valves, ferrite aerial, dial and
knobs. Valve line up-UCH81, UBF89, UCL83, UY85.
Long and Medium wave coverage.

PRICE £4.19.6 p. & P. 316.
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83 HIGH STREET,

INTRODUCING . . .

HARVERSON'S
MONAURAL AMPLIFIER

KIT
In response to numerous
requests from delighted
purchasers of our "SUPER
STEREO KIT " we have
produced a " MONAURAL
AMPLIFIER " on similar
lines.

 A UCL 82 valve pro-
vides a triode 2mp'ifying
stage, and a pentode output
stage (3 watts), enabling
good amplification and
sparkling reproduction to
be combined with physical
compactness (amplifier
size, 7 x 34 x 64in. high).

 Modern circuitry de-
sign, good quality O.P.
transformer and speaker
(Sin. 3/2) keep hum and
distortion to a very low
level.

 The controls, volume on -off, and tone,
complete with attractive cream and gold kno

 The amplifier has a built-in fully smoothed
power supply, using a good quality mains
transformer (A.C. mains only) and metal
rectifier.

 All you need is supplied including
easy to follow instructions which guarantee
good results for the beginner and expert.
All components, leads, chassis, valve,
knobs, etc., are first grade items by
prominent manufacturers. OUR PRICE
(Excluding Speaker)
Plus 46 Post and Packing.
5" loud speaker 14/6 extra.

39/6

are
bs.

MERTON, S.W.19 C H3E.857/7d

HARVERSON'S SUPER STEREO KIT
The product of a renowned maker, this stereo amplifier is composed of "ready -built -
units, only requiring interconnection, This system has the advantage of being adaptable
to fit any cabinet. Each unit is made from first -grade components, and valves used
(ECL82, EZ80 range) are genuine Mullard. The comprehensive instructions supplied
make the simple interconnection of units easy even for the novice.

THE KIT COMPRISES ...
TWO MIDGET AMrLIFIERS each of 3W output, good reproduction from both
your stereo or monaural records. Both amplifiers complete with well -designed O.P.
transformers providing perfect matching 3-712 speakers, and have remote bass, treble
and volume controls. Size 5 x 2 x Sin. high (each amplifier).
CONTROL UNIT is a flying panel
with three 2 -gang pots, enabling the
bass, treble and volume controls of
each amplifier CO be conveniently
positioned. Supplied with attractive
cream and gold knobs.

SEPARATE POWER PACK with
valve rectifier, midget size (5 x 2 x
high).

ISOLATED MAINS TRANFOR-
MER of robust construction, may by
mounted independently.
VOLTAGE SELECTION PANEL.
Fitted with the "valve base" type of
mains ijp selector and a channel out-
put socket.

ONE SPEAKER, aquality 5in. speaker.
(Note. The 2nd speaker may be pur-
chased from us for 14(6 extra.)
CREAM DOUBLE PUSH BUT-
TON SWITCH of neat design gives
positive on/off switching.
INDICATOR LIGHT. Provides
visual indication of equipment operating
and is complete with gold -finished
escutcheon.

PLUS 6/6
POST AND
PACKING

TTIIE PERFECT
' PARTNER!

B.S.R. MONARCH UA12
I B.S.R. UA12 STEREO CHANGER
I The ideal changer to suit the above

amplifier

I OUR PRICE ONLY £9.0.0
plus 5/- carr.

11 IILDDD
9/6('P 7/-

)t P4 7/-
1c3PEN

11) 85/9
sr 'OPEN 8/-
tuVP1/59/8

ATP4 8/8
AZ1 9/8
AZ31 1112
1136 14/-
(13L81 22/9
13x3133 2219
CL4 1119
CL33 18/-
CYS1 15/9
CV73 5/9
1136A 61 -
DAM 9/8
1)F96 8/8
DR 63 11/6
1)14101 11/6
14K96 8/6
G196 8(8
111.145 9/8
1)3170 7/-
11.8141 16/6
EA50 118
EABeso co
EAF42 9(8
EB34 1/9
EB-11 8/,
EBC 33 6/8
EBC41 8/9

GUARANTEED VALVES *
EBESO EF91(BVA) Kr24 4/6
EBF89 9'- 8/6 KT32 9/3
EBL21 22/- EL34 4;8 KT33C 8/-
EAL31 82/- EL33 18/- KT36

7/- EL:18 24/6 ICT51 10;3
EC381 7/6 EL41 9,33 KT61 9/8
Keen `E142 918 ET63 7/-
111183 8/6 EL81 15/8 KT66 10/-
FAIC8-1 9.3 E7,84 8/6 KT88 21/-

8. E3184 8;9 KTW61 81-
ECF80 1118 EM80 9/8 KTW63 7/-
ECF82 12/3 E3181 9/8 ICTZ41 3/3
EC1121 82/- EY51 9/8 511441 6(6
En1142 9/- EY86 91 MIA 81-
ECH81 8/6 EZ10 7/- 118411 16/-
P41,180 913 EZ41 7/- 248114/5 7/-
E13182 9/9 EZ80 6/6 318114/7 7/-
EF1113 8/- EZ81 1111781PEN
EF:01 416 EZ90 7/- 9/8
EF37A 14/- 11148 1/9 MX40 16/-
EF30 5/3 FC13 6/- N37 18/6
EF40 1316 FW4/5009/9 N78 18/6
EF41 9/3 GT1C 25/6 N339 28/-
EF42. 10/3 0132 11/- 014 5/-
EF50 8/9 H30 4;6 P61 8/8
EF5OSYL 1163 9/ PCC84 8/6

6/6 IlL23D1)14/- PCF80 9/-
EF54 5/6 111,42 6/- PCF82 11/9
EF55 9/8 111.41 8/8 PCL82 11/6
EF80 71- 1111300 23/- PCL83 18/6

1401) 8/6 P138 1616
KF35 P136 14/6
KI(32 2031 PL81 11/9

PL82 8/-
P163 11/-

EF85 7/-
EF86 11/6
EP89 81-
E091 618

NEW and BOXED
PX25 11;9
PY81) 7/-
PY81 8/-
PY82 818
PY83 8/-
P130 11116
PEN4DD

25J-
PEN4VA

14/-
PEN25 5/6
PEN46 8/8
PEN3839M/-
PEN220A

8/9
PEN45DD

-
PENA414/25/8
P5112M 7/8
Q1121 4/6
1116 251-
SP41 219
SF61 9,9
MO 9/9
SP4/7 9/9
T41 281-
TDD13C 7/-
TH2133 17/6
TP22 7/6
TP25 251-
U10 9/9
1114 8/-
1118 11/9
1117 11/9
1322 7/6

1:25 18,-
1)26 111
1137 25.-
1145 14/-
1150 7/6
177)) 7/6
1/191 10/6
U339 1.13)
I:403 15/6
13404 10/6
13801 28/ -
DAWN 9/8
UAF42 8/9
11BC 41 8/6
1:113F80 8/9
110C.84 10/-
17C085 10/6
UCF80 15,'6
U11042 919
UCH81 919
001.82 15/8
11131.83 11/6
111,41
171,85 816
uF89 8/6
U141 9/6
UL44 25.'-
111,46 25/-
1.1.1.84 8/6
1.7116 18/8
11118 25/-
UY1N 11/9
U Y21 11/0
UY41 7/-
111(85 8/6

VP41 8/-
V11133 14/-
V1122(PM

2A) 2/9
V11105/30

76
VE116 8//9
V11150/30

7/-
VIIIVA 3/8
111139(311.1

12/14) 8;6
VUIll 2/8
W21 11/9
W76 7/-
W77 8/-
W72 9/9
X-22 18/9
X410 16/9
X10131 1118
1(63 816
Z2I 9/9
Z309 7i-
Z3b9 71

* PROMPT DESPATCH * POST 6d. per valve extra
VPl3111 3/8 111501' 10,'- 61416 8/. 01(644 0/6 7118 5/6 12807 7/-
V P33 6/- 1L4 6/- 6.406 9/9 6K7GT am 713 7/6 128117 5/8

1LD 8/- 61180 3/9 6818441' 9/9 7136 7/6 128.37 5/6
1115 9/9 611146 7/- 6103 111/6 7111) 12/6 12867 5/8
1E5 7/- 3iBE6 7/6 611 1433 7117 8/8 128117 7/8
184 9/9 611060 221- 61.60 7/6 7Q7 8/6 1281,70T
155 6/- 6B116 818 6L614 9/- 787 9/- 141-
1T4 6/6 61346 8/8 6170 7,1- 7Y1 81- 128Q7 9/-
2C26 1/8 6B117 11:9 6118 10/8 13112 2/6 1487 15/9
IP 25/- 61.1W.) 8,'6 6119 14/- 91)2 3/3 151)3 7/3
2X2 4/- 6BW7 8/- 13)(702 71- 10811 11/9 19.905 9/-
394 CO 61/4 3,9 a-28 Phi- 10132 left) 19B060 8/-
3A8GT 5/6 6('50T 6/- 6Q70 71- 10F1 14/8 20D1 5/
3D6 - 4/6 6c6 4;6 6Q7GT 9i- 10P9 14/8 208'2 26/-W4 7/6 6C31 7/- 68A7OT 7/6 1011 9/- 2011 25/-
3G5GT 9/- 613180; 28/- 6807 7/- 101D11 9/6 20P1 25/-
384 7;- 6116 4/8 08117 5/6 101113 16/6 20P3 22/-
3V4 13/- 6046 9/9 6847 8/- 101'14 18/- 20P4 25/-
4111 2/9 6F00 7/- 6867 5/8 12A6 6/- 20P5 221-
51140Y 9/- 6F631 7/- 68L70T 7/8 12142e 10/- 25A60 9/9
5114G 6/8 OF! 18/- 68N7GT 7,- 10AT7 7 25L66T 9/6
1V4 10/9 ;Pi3 18/- 68Q712.41141 7/6 2514 9/-
5Y3G 7/6 61'11 18/- 6114GT 11)8 12A117 7/6 2515 7/8
1Y3GT 733 6017 11;9 603/601 12149/7 7/6 2516 9/6

16/- 12196 8/6 278U 18/6
61130 8/- 128E6 8/6 30C1 9/9

IA3 8/-
6037(1 8/- 121/0 8/6 30F5 8/9

1142011 5/8
61160 5/6 12EL 3233 3901.1 9/9

1A7GT 11/9
6116(11. 7/8 12116 8/8 30L1 18/6

1(12 11/-
6X4 -V- 12.t50T 2/9 30114 19/-
69/-0 6/6 12J7GT 10/-

W5011 11(9
30P12 11;9
30P16 9/-

11)5 11/9 V2EK87410;137)1--
33051,1011,191/(93

1114 11/9 12071112 7/-

51431 9,6 6116 213
6A7 1016 6116411' 9,8
64.861 8.6 6.13011 4/6
.AC7 8/- imom 6/-
6,101 5/3 646 5/6
OAKS 8/- eJ7G 6
GALS 6/- 63731 8/6 6X50T 6/6
61431.5 11/9 68170 8)9 6/30112 11/9
64316 4/6 66731 6/3 7116 9/9
6AQ5 7/- 6K1011 7;- 7117 8/-

31W4 7,-
351301 7/6
42 7:6
3313 15/6
35130T 8,6
10(25 10;9
30CD611

28:6
301,66T 8/-
75 10/9
77 7.'-
80 8/-
1421IT 3/3
183BT 301-
3101)TIT 4/3
210V1'T 3/3
83 9/9
301 29
30'2 29
304 919
305 29
300 99

89.057 6:-
1,9

955 3/9
956 31
5762 10 8
9002 5 -
9004 5 -

25Y5 9/3 90011 5 -
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IFULLY TYPE APPROVED I
TO A.I.D., A.R.B., & ADMIRALTY

Oie THE MOST RELIABLE

K 3,000 type RELAY

op

3,000 type RELAY
with TRANSPARENT DUST COVER

and PLUG-IN BASE
as used exclusively in

BERKELEY POWER STATION

NOW SUPPLIED AS FOLLOWS :-
 6 CHANGE-OVERS LIGHT DUTY
 6 MAKES OR 6 BREAKS HEAVY DUTY

2 CHANGE-OVERS HEAVY DUTY AND
2 CHANGE-OVERS LIGHT DUTY

 TRANSISTORISED TO OPERATE AS LOW AS
3 MICRO -AMPS

 A.C. OPERATION FOR: 6 V. 12 V. 50 V. 110 V. AND
250 V. A.C.

 DOUBLE WOUND COILS
 P.T.F.E. INSULATION
 OPERATE AND DELAY UP TO 5 SECONDS

A.D.S. RELAYS LTD
89- 97, ST.JOHN STREET, CLERKENWELL,E.C.I

Telephone: CLErkenwell 3393/4 5

MANY MORE PEOPLE ARE USING

C. G. S.
VITREOUS ENAMELLED

WIREWOUND RESISTORS
Rating in watts

RCSC
Style

CGS
Style Commer-RCSC cial

Range

VPFI 1.5 2 0.50 to 5K0
RWV4-J VPF4 3 4 0.511 to 15k0
RWV4-K VPF10 4.5 10 IQ to 68K 0
RWV4-L VPFI 4 6 14 10 to 100k S1

R.C.S.C. Type Approved.

 100uu test and inspection.

 Continuous batch sampling to R.C.S.I I I.

 Guaranteed reliability.

 Competitively priced.

Ask for price lists

THE C.D.S. RESISTANCE CO. LTD
MARSH LANE, GOSPORT STREET, LYMINGTON HANTS.

Tel. Lymington 2811

London Office: 30 Clarendon Rd., Harrow, Middx. Tel. Harrow 4147

BENSON'S B iGAINS

INDICATORS, Type 101 with VCR530 and 2/EB01, 2/E1,01, 2/RIO,
new cond., 30/- (post 7/-). Type 1 with VCRX263, 2/EF52, 5/6J6,
1/6V6, 1/EY51, 2/EB91, 3/EF91, RF EHT Generator and 28 kc/s,
xtal, 45/- (Rail 7/6). MORSE KEY with buzzer, on board, wired for
41, v. battery, 8/6 (p.p. 1/6). TRANSFORMERS. Open, upright, input
200/250 v. Outputs: -250-0-250 v., 150 inA., 5 v. 3 A. and 6.3 v. 5 A.,
25/-. Input 110/230 v. Outputs: -6 v. 2, A. twice, shrouded, 10/6.
Outputs: 510-0-510 v. 275 mA., 375-0-375 v. 83 mA., 5 v. 3 A., 6.3 v.
7 times (17 A.), 45/-. CONDENSERS, block, paper, 8 mfd. 250 Vw. 4/-;
600 Vw. 6/-; 4 mfd. 2 kWV. 7/6; 600 Vw. 3/6. SWITCH fuse splitter,
DP 15 A. 15/-. MONITOR 56, triggered oscilloscope, comprising
Indicator 548 and Power Unit 675, 230 v. A.C. input, with cables and
circuit. Cathode probe unit extra, 17/6. 88/10/- (Rail 15/-). HEAD-
PHONES, CLR, 7/6. CR100 Noise Limiter assembles with valve, 3/6.
NEW M.C. METERS, 30.n. round flush, 50nA, 70/-; 200 nA centre
zero, W.; 1 mA., centre zero, 45/-' 1 mA., 55/-; 21in. 1 mA., 22/6;
100 mA., 8/6; 2in. 300 mA., each 8/6; 21in. M.I. 20 v. A.C., 8/6; 300 v.
A.C. 21in., 15/-; 100 v. A.C., 3iin., 45/-; 150 v. A.C., M.I., 6in., in
case, 45/-. VIBRATORS, Mallory G634C 12 v. 4 -pin, 7/6; 6 v. 5 -pin
reversible, 7/6. DRIVES: slow-motion Admiralty 200: 1 ratio, scaled 0-
100 5/6. R1155 S.M. " N " type, new, 10/6. VIBRAPAKS 6 v. D.C. to
250 v. 60 mA., smoothed cased 22/6; 12 v. input, 25/- (p.p. 1/6). DYNA-
MOTORS (post 3/6). 12 v. to 250 v. 60 mA., 11/6, 6 v. to 250 v. 60 mA.,
11/6. CHOKES. LF 10 H., 200 mA., 8/6; 100H, 60 mA., 8'6; 9H, 100
niA., 5/6; Potted 10H, 100 mA., 7/6; " C " 10 H., 250 InA., 12/6; 511,
400 inA., 10/6. R.F.27, good cond., 18/- (p.p. 3/6). HEATERS: Strips,
enclosed, 220 v., 100 watts, 3/6; finned, 115 v. 200 w., 2/-. RELAYS,
" London," co -axial, small, 12(24 v., 7/6. SWITCHES:/ Wafer, 2 pole,
4 way, 4 bank, 1P6W613, 4P2W2B, 1P7W3B, 1P11W2B, 4P2W513,
3/6 each. Ceramic 2P4W1B, 1P5W3B, 1P11W, 3P3W2B, 3/6. STUD,
1P24W2B,1P8W2B, 3/6; 1P19W2B, 5/6; 1P4OW3B in brass case, 12/6.
VALVES: QQV66/40(5894), 35/-; QOVO4/20 (815),30/-; VLS389 20/-;
VLS631 10/-. BENDIX MN26C M/L bands 70/- (carr. 10/-). Rx78 2.4-13
mcs. with 100 kcs. Xtal 35)- (p.p. 3/6). Box with 6 GPO keyswitches
and 12 lampholders, 15/- (p.p. 3/6). MOTORS, reversing, 24 v. with
magnetic brake, 12/6; synch. 3,000 r.p.m. 100 v. 10 vA., 50 7/6; Octal
plugs, 1/6, B7G plugs, 1/-,. AMPLIFIERS, 195/215 me/s. 2/CV06,
1/VR136, 1/524, with power unit, 230 v. input, 45/- (post 3/6). Osc.
unit 207a with Klystron CV67, 524G and 3 neons, 22/6 (post 5/-).
LIST AND ENQUIRIES S.A.E.. please. Terms, C.W.O. Postage extra.
Immediate despatch.
Callers mid p.1: W. A. BENSON .W.W.), 136 Rathbone Road, Liverpool,
15. SEF
Callers: SUPERADIO 1Whitechapel., Ltd., 116 Whiteehapel, Liverpool, 1
ROY 1110.
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BARGAIN OFFERS
TAPE RECORDER
Manufacturers' brand new, current production offer. latest
5 -valve circuit based on Mallard :s famous design. Magic eye

level indicator. Volume and tone controls. T.C.C. printed
circuit already wired. Only power pack and controls
to assemble and wire. Valves EF86, ECC83, ELM),
EM84 & EZ80. A (Sensitive quality recorder at Special
Unit Prices.
Wired printed circuit., power pack com-
ponents, controls and knobs, etc. P. & P
2/6 25 15 0

Set of 5 valves, as above. P. & P. 1/- 62 5 0
B.S.R. Monard.k Tape Unit. P. A P. 4/ti £8 19 6
Bargain reduction for complete kit. Carr. 5/- £18 10 0

Attractive two-tone Cabinet and Sin, a Sin. speaker to house above at special
discount prim. P. 8 P. 4;6 63 5 0
Illustrated Handbook with full details. rest free 2 6
Collars Studio Tape Deck can be supplied with modified circuit as alternative
for approx. (extra) £510 0

RECORD PLAYER BARGAINS Latest 4 -speed models
NEW RELEASE by E.ILL-4 speed Single Player Unit fitted with latest stereo and
monaural xtal cartridge and dual sapphire styli. Auto stop and start. A fidelity unit
and bargain buy at only 2611916, care. A ins. 3;6.
SINGLE PLAYERS. B.S.R. (TU9) 901-; COLLAR() JUNIOR studio P.C. 641.0
AUTOCHANGERS. B.S.R. (CAS), 26/151.; UA8 STEREO 27/10/.. B.S.R. (I' I t I.

, I. £7.'19/6. COLLARO CONQUEST, £7/151-. COLLARO CON I I%
EV1 ,i £8 19.6. corr. -I i!.

BARGAINS GARRARD
PLAYER UNITS

SINGLE PLAYERS
31, del 48P E6/17,6. Carr. 3;6.
Model TA Mk. 2, 27/19/6. Carr. 3/6.
Model 4HF. £18. (Aim 316.
AUTOCHANOERS. Model 110210, With

(ICS Read. 10 gm Carr. 4 6
Transcription Auto (Manger Med d ".1"
just released 218/19/6. Carr. 5!-.

AUTO CHANGER RECORD
PLAYER KIT

A.C. Supply
200v. -250v.

Attractive 2.1on,
cabinet -fatuous
B.S.R. Monarch 4 -
speed, full miser,
10 -record gram
unit. Ful-1
xtal pick -op
with dual styli
for Std. L.P.
recordings. 2 -

valve amplifier
with quality
neg. feedback
circuit, volume
and tone con-
trols. Fully
isolated from mains by double -wound trans-
former, NOT the live chassis type Co oaten
offered in cheap commercial models.
A recommended buy while stocks last!
Ready wired 2 -valve Amplifier, complete with
din. high flux speaker.

93/19,6, P. & P. 2/6
Two-tone Cabinet, 18in.y. 13i n. a tin.

53/31-, P. a P. 3,6
Collars Conquest 060 v. model).

85/19/6. P. A P. 46
Complete 3 unit kit at special Autumn
Bargain price. C12,19/6. Carr. 7/6
Simple assembly, a screwdriver only required.

TRANSISTORS BVA-tat Brads
New Reduced Prices

MA ZDA MULLARD G.E.C.
N 4101 14.6 Min 9,6 t:tyri LI 9 6
X A10216,6 0071 12/6 t; ET 15 12 6
XA103 151- OCT72 151- Neamorket
XA104 18/- 0C44 23/6 -flobltot,"
NB102 10/- 0C45 21/- V15 101'
XC101 1016 15i -
Germanium l io.!, 0 470 2 9; sl 3 6:
i;EX:34 4,-.

NEWBOXED VALVES GUARANTEED

IT4 6-- EABCS08; 6 EMI 7 6
1115,165716 EC12814 916 MU14 9

7/6 ECF80 9/6 PCCSI 9 6
5Z4 9/- MIAS 11 16 PCPS° 9;6
622 31- ECL80 10/6
6K8 7/6 EFS() 8/-
6Q7 7/6 BESS 1216
(WS 616 EF91 51-
DAP116 91- EL41 916
DF96 9/. EL84 sio
DEM 9/- EYst 9/6
111,90 9 - EY86 10, -

SPECIAL PRICE PER SET
IRS, IT4, 185 or 3S4 or 3V1., 25-
UNOtl, DF96, DA F06, DL9ri, 35

8, 11K7, tiQ7, 6V6, 3Z4 or 6X5. 32 6.

PC -L83 12/8
PI.81 12,8
P1.82 9 6
PL83 10 6
PYSO ^ 6
PY81 4 6
PYN2 7 6
U25 126

JASON FM TUNER UNITS
(87-105 Mcs)

I/, nigher -approved kite of part, for 1114-.
quality and highly popular tuners available
as follows: -
STANDARD MODEL (FMT)-as pre-
viously extensively advertised. COM-
PLETE KIT, 5 gas., P. & P. 2'6. Set M
4 spec. valves, 201-.
LATEST MODEL (1114T2)--etractively
presented shelf mounting unit in enclosed
Metal Cabinet with Built-in Power Supply.
COMPLETE KIT, £7, P. 8 1'. 3/6.
Oct of 5 epee. valves, 37/8.
MODEL JTV2. Self -powered Switch
Tented 111-132.113 AM/FM Unit. 5 pre-
set stations, AFC and AOC circuits.
Complete Kit incl. ready -built and
valved Turret Tuner, 213/1916. P. & P.
3,6. 4 spec. valves, 82/6 extra.
MERCURY 2 similar to JTV2 less power
pack. Complete Kit Mo. ready -built
turret unit 10 ens, P. & P. 2/6. 4 spec.
valves 20:-.
NEW JASON COMPREHENSIVE P.M.
HANDBOOK, 2'6 pent free. 48hr. Align-
ment Service. 7'6. 1'. & 1'.3,,;.

MAINS TRANS. AND QUALITY
OUTPUT TRANS. Mid. in our own
aorkshops to top grade spec. Folly
interleaved cued impregnated. Enquir-
ies aeleentled for small production
1,17. 'autotypes or talk idled H.,

RECORDING TAPE BARGAINS
EMI 1st grade. Brand new sealed boxes.

Standard Lone Play
Sin.. 175ft. ...,'- , ,,,q. 9 -

rMIL,600ft. 16:- 850ft. 25 '-
15lin., 850ft. 25,- 1,200ft, 31,8
71n., 1,200ft, 31 5 1,800ft. 45 -

SPARE REELS: Emitapc. new, 1,,,,,,,I. 7/0. 3/-, Sin. 3/8. 52in. 4:-. Tin. 4 6.
SPECIAL PURCHASE. Famous manufacturers, 1st grade tape, in sealed white

boxes.
Standard Lone Play

Sin., 600ft. 15 - SkOft. 1.9 6
51151., 85010. 16 6 1.200ft. 22.6
7iu., 1,200ft, 1,800ft. 32:6

Plastic Tape Reels, spe I I NI ... ' eturers surplus, :fin 2/9, Sin 3 -, :',/in.
3'3. 710. 3/6.

for the Constructor
TRANSISTOR PORTABLE
Famous manufacturer's 6 x 1 design based on ?dullard
and G.E.C. developments. Printed einmit, 6BVA 1st
grade transistors, X A1112, X A101 (2), OA70, X13103,
XC101 (2) or equivalent.. Quality components only
supplied to ensure beet results at attractive price.
Set of 6 BVA Transistors and Dame. & P. 621- 701 -
Printed Circuit, I.F.'s (3), Om. eon. Driver Trans. and Ferrite rod aerial. P. & P.
Resistors, Condensers, Twin Gang and Volume control, P. A P. 1/6
7in. a 41n. Quality 31 obin matching Speaker. P. & P. 1/6

51 6
37;6
25 -

Or
Complete Kit at special offer ONLY (post free) £819 Et
Handbook and Otis:nit details, post free

KNOBS. Modern Continental types, walnut and ivory.
Hin. dia. with GOLD RING 1/- ca. Ditto with GOLD CENTRE 1/3 ea.
lin. dia. with GOLD RINGS 9d. ea. Ditto with COLD CENTRE 105. ea,
LARGE STOCKS -SEND YOUR ENQUIRIES.

CRT It= ISOLATION TRANSFORMERS
New improved types, low capacity, small size and tag terminated, A.C. 200.,250 v. Sec-
ondaries Nil, 1-.2.4%, -1-10% BOOST for 1!v., 4 v., 6.3 v., 10.1 v., It! v. or 13 V. tubes.
12/6 eacb. P. & P. 1/6.

COAX 80 ohm CABLE
Now only 6d. a yarn.

High grade low, loss Cellular Air
Spaced Polythene' -tin. .Iiatn.-
Famous mfr.

BARGAIN PRICES -SPECIAL
LENGTHS

20 yds 9'- P. & P. 1,6
40 yds 17s6 P. & P. 2/-
60 yds T. d P. :1, -
Coax Plugs, 11 ; Coax Sockets, 1/-:
Couplers, 113; Cable End Sockets. 1'6
Outlet Dos, , 443.

RE -GUNNED TV TUBES
NEW REDUCED PRICES
PRICES REDUCED AGAIN -

12 months' guarantee!
All tubes rebuilt with new
heater, cathode and gun as-
sembly -and now all tubes
are completely rescreened
and aluminised at no extra
cost. Reconditioned virtu-
ally as new.
I 2in. ES, I 4in.
I7in. 6110, etc.
Exchange Allowance on old
tube -I2" Sy-, I4"117" 7/6.
Carr. and ins. 10/, Compre-
hensive stocks -quick delivery.

CONDENSERS --Silver Mies. All pre!
values, 2 pl. to 1,000 p1., 6d. each. Ditto
ceramics 9d. each. Tubulars 450 v. T.C.C.
etc., .001 mid. -01 mid .1 350v, 9d. each.
.02-.1 500v., 1 - each. .25 Hunts 1 8. .5
T.C.C. B. .001 6kv. 5/8. .001 20 kv. 9 6.
RESISTORS -FULL RANGE 10 nhins-
Ill meg/duns 20%, 1 w. and 1 w, 3d., 2 Ns. 61.
(Midget type modern rating), 1 W. ed., 2 iv.

10% Hi -Stab, w., w.,
9d."-; 1% 111 -STAB, w.. 116 410.1110

ohms
PRE-SET W POTS, T,'T type, 2..) ohms --
50K ohms 3'-. 50K-2 Meg. (Carbon 31-).
SPEAKER FRET -Expanded Bronze ano-
dised metal 888in., 8,3: 12',810., 3--;
12 a 121n., 4/6; 12 x 161n., 131.; 24
9,-; :16 x 12In., 13/6. etc., etc.
TYGAN FRET (Contemporary pat.1, 12

120'. 2'-; 1'2 181n., BI-; 12 24111. 4,-; et...

LOUDSPEAKERS -P.M. 3 ohms, Liu..
Llae, 176; 311n. Goodman. 18; 6; Sin.
Rola, 17,6; sin. Etas, 16!6; 7 x 4in. Good -
titans Elliptical. 18,6; 81n. Role, 20'-; !Me
R. and A., 25/-; 101n. W.A.-11E1012 95 -;
12in. 11.,;oy 15 ohms with 6 4In.
snit (Noss Over Filter. 97-8.

Electrolytics All Types New Stock
TUBULAR CAN TYPES

25 25 v. 50 12 v. 119 8 8 450 v. 4 6
50 50 v. 100 25v. 32 32 275 v. 4 6
8'450 v. 41350 v. 2/3 50 50 350 v. 616

16,460 v. 516 60 - 250,275 v. 12/8
32 , 32,450 v. 8/6 100 200,275v.1218

Comprehensive range in stock.

VOLUME CONTROLS -5E-2 Megortnis
A1,1. LONG SPINDLES, MIDGET TYPE.
1;in. diem. Guar. 1 yr. 1.041 ,,r I.IN.
Ratios less Sw.. 3,-, D.P. Sw.. 4 6. Tani
gang stereo controls less Sw., 6,6. D.P. Sw.

7 VALVE AM/FM RADIOGRAM CHASSIS
Valve Line-up: ECC85,
ECH81, ET89, EABC80.
EL84, EM8I, EZ80.
Three Waveband and Switched
Gran, posltions 200 -

in.. Long 1000.2 000 m..
VHF/FM 85-95 Mc!, Philips
Continental Tuning insert,
with permeability tuning on
FM and combined AM/FM
IF transformers, 460 Kees.
and 10.7 Mc/s. Dust cons
tuning all coils. latent
circuitry including AVC and .

Neg. Feedback. Three watt. ointput.
Sensitivity and mprodnetion of a very high
standard. Chassis size 134 x Height 71in. Edge
Illuminated glass dial 11-1:, dint. Vertical pointer.
norirtintal station Dania, (14,141 011 brown background. AA:. 200/210- v opera' ion
%lack -eye tuning
Aligned and tested ready for use ED . 10 . 0 c.. & ins. 51-
..tmplete with 4 Knobs -walnut 0r nary 1.1.1101,o. Indoor FM aerial 3.6 estia.

tato. ROla (Heavy Duty) 30 -
.8in. Goodman, special cone 21'6

Post & Pkg. 1/6.
previomly announced fresh supplies are now being received, but we regret some 16,1,,

delay may be experienced in fulfilling orders for this popular item.
ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHEN-
SIVE STOCK. WRITE NOW FOR FULL BARGAIN LISTS, 3d.

2 WAVEBAND CAR RADIO KIT
12 v. operation Med. & Long Waves

Modern development of the famous Brinier
Hybrid vibratorless car radio circuit. Five
latest type Berner low voltage valves and power
transistor. R.F. stage and permeability pre -
aligned Cyldon Timer Unit provide extremely
good sensitivity and signal Wale ratio. Printed
circuit for easy construction and 7 x 4in. elliptical speaker for fidelity output. Complete Kit
Self-contained in neat metal cabinet 8 x 7 x 21in., with attractive calibrated dial. Bargain Price
Speaker and power transistor stage mounted separately approx. 8 x 5 x Sin. P&P

Insitruction booklet and parts list available. 3/6 post free.
112.19.6 Sill

Recommended Buy
Terms: C.W.O. or C.O.D., post and packing up to +lb. 7d.:

lib. ; 31b. 1/6; 51b. 2/-; 101b. 2;9.

RADIO COMPONENT

SPECIALISTS
70 BRIGSTOCK RD., THORNTON HEATH, SURREY

Established 1946.
Tel.: THO 2188. Hours: 9 a.m.-6 p.m. I p.m. Wednesday.
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ki.) A C KS N the big name in PRECISION components

Jackson Brothers' Stand Off Insulators and Terminal
Strips are used in large quantities by all the services and

in every branch of Electronics, Neuoleonics and
Communications. Write now for fully illustrated list of

complete range of Stand Off Insulators comprising some 40 different types.

MARCH, 1961

JACKSON BROS. (LONDON) LTD., KINGSWAY-WADDON, SURREY
Telephone : Croydon 2754-5 Telegrams : Walfico, Souphone, London

Canadian Distributors:- Messrs. R. Mack & Co. Ltd., 1485, South West Marine Drive, Vancouver 14, B.C., Canada
American Distributors :- Messrs. M. Swedgal Electronics, 258, Broadway. New York 7, U.S.A.

MICRO -MINIATURISATION
FOR BUILDING THE SMALLEST TRANSISTOR SUPERHET EVER

With these components you
can build an unbelievably
small six transistor superhet
capable of receiving any-
thing from 50 to 100 pro-
grammes under favourable
conditions. Transistor
arrangement-Convertor, 2
I.F., Diode, Audio Driver
and two in P.P. to give up
to 300 mW. Aerial coil and
Ferrite Rod Aerial available
very shortly.

 FULL CIRCUIT DIAGRAMS
AND CONSTRUCTIONAL
DETAILS FREE

O ILLUSTRATIONS SHOW
ACTUAL SIZE OF COM-
PON EN TS

 TRADE ENQUIRIES INVITED

TSL

2 GANGED TUNING

CONDENSER

With built-in trim-
mers. Enclosed in
polystyrene casing.
Size lin. sq. 17,6
x dp. I I

Details on apblication to:

I.F. TRANSFORMERS
AND OSCILLATOR COIL
Set of 3 I.F.s and coil. Can size
lin. high x in. sq. Individually
checked before leaving factory.
Very high Q. better than
125. Complete set

MATCHED DRIVER AND P.P.
OUTPUT TRANSFORMERS

Driver-size x r x ;in.;
Output --size ]-1 x x
300in. mW. Coloured leads

HIGH GAUSS
MINIATURE

LOUDSPEAKER
diam. x vin. deep

M.C. speaker. 9,500
Gauss ensures remark-
ably good quality.

25r -

Per pair

matched

12/6

4/1I

0
Vf
I -

U.

TECHNICAL SUPPLIERS LTD. HUDSON HOUSE, 63 Goldhawk Rd., London WI2
Telephone: SH Epherds Bush 2581 and 4794



MARCH, 1961 WIRELESS WORLD 137

GEE BROS.
15 LITTLE NEWPORT STREET,

(RADIO) LTD. SUPER QUALITY

LONDON, W.C.2. GER. 6794/1453 RECORDING TAPES
ADJOINING LEICESTER SQ. TUBE STATION -Open 9-6 Weekdays. 9-I

TRANSFORMERS
MAINS ISOLATING TRANSFORMER
(Gresham). Pri. 230/250 v. Secs. 240-0-240 v.
1.5 amps., 5 v. 12.5 amps. Potted. Size 7in. x

x 101in. Weight 50 lb. Ideal for obtaining
TWO ISOLATED 240 v. lines at 360 watts each.
Perfect condition. 80/-. Carr. 101-.
L.T. TRANSFORMERS for Battery Chargers
etc. All Pri.: 200/250 v. Tapped 50 cycles.
Type 0488. Sec. 24, 30, 36 v. 6 amps. 4 x 4 x 4in.
12/9/6. Type 066A. Sec. 18, 24, 30, 36 v. 8 amps.
4 x 4 x Sin. 0119/6. Type 053A. Sec. 12, 24,
30 v. 10 amps. 4 x 5 x Sin. 14/4/-. Carr. 3/6 each
item.
AUTO TRANSFORMERS. 0-110, 205,
225, 245 v. Fully shrouded. Terminal block
connectors.
Type 063A. 500 w., 4 x 5 x 5in. 13/7/6. Carr. 3/6.
Type 064A. 750 w. 4 x 6 x Sin. E3/17/6. Carr. 3/6.
Type 065A. 1,000 w. 4 x 7 x Sin. 14/17/6. Carr. 5/-
6 kV/A AUTO TRANSFORMER. 250/110 v.
50 cycles (fully tapped primary and secondary).
Capable of 25" over actual rating. Brand new
and unused, E15. Carr. 20/-.
20 kV/A AUTO -TRANSFORMER. 230/115
v. 50-60 cycles, by Jefferies Transformer Co.,
U.S.A. Perfect condition, 00. Carr. 20/-.
E.H.T. TRANSFORMER. 8,000-0-8,000 at
400 mA. Primary 230 v. 50 cycles. Oil filled.
New and in original crates. 05. Carr. 10/-.
E.H.T. TRANSFORMER. 1,800-0-1,800 at
I kV/A. 230 v. 50 cycles primary. Fully tropical-
ised. New and boxed. 16/10/-. Carr. 10/-.
E.H.T. TRANSFORMER. 1,100-0-1,100 at
250 mA. plus 4 v. L.T. Pri. 200/250 v. at 50 cycles.
ES. Carr. 10/,

S.T.C. SELENIUM METAL RECTIFIERS.
F/B, FOR BATTERY CHARGERS, ETC.

NEW AND FULLY GUARANTEED
6 or 12 v. I amp., 52-; 24 v. I amp. 10/-:

12 v. 2 amp. 7/6; 24 v. 2 amp. 15/-;
12 v. 21 amp. 12/6; 24 v. 3 amp. 25/-;
12 v. 4 amp. 15/-; 24 v. 4 amp. 30/-;
12 v. 6 amp. 20/-; 24 v. 6 amp. 3216;
12 v. 10 amp. 351-; 24 v. 10 amp. 70/-.
A.C.-D.C. RECTIFIER POWER SUPPLY

UNITS
110/230 v. A.G. 50 cycles input, 1001110 v. D.C.
output, max. 2+ amp. Brand new and unused.
E4/10/.. Carr. 7/6.
230 v. A.C. 50 cycles input, 200/220 v. D.C.
output at 3/4 amps. approx. Good condition.
00. Carr. I0/-.
200/250 v. pri. 110 v. sec. at 4 amps. max. Brand
new and unused. 18/10/-. Carr. 10/-.
Type 67. 200/230 v. A.C. 50 cycles input,
240-0-240 v. D.C. output at amps. (Valve
rectification.) Fitted with switch fuses, regulator
and overload controls. Brand new in maker's
original crates. 00. Carr. 10/-.

R.C.A. AR88-D RECEIVER
Mint condition. Freq. coverage 540 Kc/s.,
32 Mc/s. 00. Carr. 20/, Also L.F.'s avail-
able. Freq. coverage 75-550 Kc/s., 1.5-30
Mc/s. E45. Carr. 20,-.

HEAVY DUTY REGULATING RESISTOR
0.25 ohm. 200 amps. Wheel control. L4/15/ -
Carr. 10//-.
CONDENSER, oil filled. 240 mfd. 230 v. A.0
or 600 v. D.C. Made in U.S.A. Size 21 in. x 51in. x
9in. Brand new in original cases. E7101-. Carr. 5/

BAKERS " SELHURST " SPEAKERS
ALL BRAND NEW.

SPECIAL NEW ARRIVAL! " 15in. VIS-
COUNT AUDITORIUM." 15 ohms at
400 c.p.s., 35 watts. Flux density 18,000.
OUR PRICE 115.
" I2in. P.M." 15 ohms, 15 watts, 30-14,000
c.p.s. Our price 14/10/-.
"AUDITORIUM " I2in., 15 ohms, 12 watts.
35-16,000 c.p.s. Flux density 14,500. OUR
PRICE 17/101,
" SUPER HI -F1 25 " I2in., 15 ohms, 25 watts.
25-20,000 c.p.s. Flux density 17,600. OUR
PRICE 19/9/..
Full descriptive specification available. S.A.E.

NEW AND UNUSED ACCUMULATORS.
12 v. 100 A.H. (75 actual) 14/10/, Carr. 8/6.
12 v. 25 A.M. 45/, Carr. 7/6.
2 v. 100 A.H. 75 actual (ex -Govt.) with carrying
handle. Size 61 x 61 x 15/- each. Carr. 3/6.
2 v. 16 A.H., as above. 71 x 4 x 2in., 5/- each.
P. & P. 21-. 6 for 24/-. P. & P. 10/-

Sat.

QUALITY TEST EQU:PMENT
WAVEMETER CLASS D. Freq. band 1,900

Kc/s. to 8,000
Kc/s. (158-
37.5 metres)
in two ranges,
1,900 Kc/s.-

4,000 Kc/s. also
4,000 Kc/s.-

8,000 Kc/s.

Supply 6 v.
D.C. input.
Complete with
twin crystal,
spare vibrator,
headphones,
original in-struction

manual and transit case. As new, 1.5/51-.
VALVE TESTER TYPE 4. 200/230 v. A.C.
input. Ex -Govt., in good condition, with des-
criptive book containing circuit diagram of
instrument and how to test valves from 1.4 v.
to 40 v. With valve holders for Brit. 4, 5, 7
pin and Octal, U.S., 5 and 7 pin, I/Octal, side
contact large Brit., 4 and 9 pin. Acorn and
diode. Housed in wooden case with hinged lid.
Few only, to clear at 15/19/6. Carr. 7/6.
BRIDGE MEGGERS. Evershed and Vignoles

Series 2
in perfect
condition:
250 v. 02.
Carr. paid.
Leather
case avail-
able at 20/ -
extra.

MARCONI SIGNAL GENERATOR. TYPE
TF51 1 -F/1. Covering10-18 Mc/s., 33-58 Mc/s.,
150-300 Mc/s. In very good condition. Com-
plete with full technical data and instructions.
Unrepeatable at only 112/10/.. Carr. 20/-.
BRAND NEW CRYSTAL CALIBRATOR

No. 10 (Battery
powered 1.4 v. valves.)
Complete with full
working instructions,
circuit diagram, carry-
ing haversack, con-
necting lead and spare
valves. Frequency
range: 1.5 to 10 Mc/s.
(nominal) but can ac-
tually be used up to
30 Mc/s. Weight 51b.
Size 7 x 71 x 4in.
As fully described in

Practical Wireless," Dec. issue, pages 691-693.
ONLY E4;17/6. P. & P. 2/6.
MULLARD BRIDGE. Type GM. 4140/I.
Mains operated from 100-250 v. A.G. Will test
resistances from 0.1 ohm to 10 megohms and
condensers from 100. to l0mfd. Good con-
dition and complete with instruction booklet
16/19/6. P. & P'2/6.

10 -LINE TELEPHONE SWITCH -BOARDS.
For the complete control of 10 extensions (Tele.
" F " etc.). Complete with jacks, leads and
operator's hand sec. Good condition. E9/19/6.
Carr. 10/6.
TELEPHONE SETS (TELE " F ")
Housed in Bakelite cases, complete with built-in
ringing generators and batteries. Ideal between
two or more positions up to practically any
distance. Tested before despatched. ONLY
70/, P. & P 3/6 2 sent for E6/10/-. Carr. paid.
TELEPHONE CABLE. Twin one -mile drums
(Don 8). ES. Carr. 20/-. Single one -mile drums
(Don 3), 50/-. Carr. 7/6.

G.P.O. RACKS
I9in. Heavy duty all steel

Standard drilling.
Sft. 6in. angle uprights.

L3/10/-. Carr. 15/-.
6ft. channel uprights. f5. Carr. 15/-.

our huge
Tapes and

600ft. Sin. 12/6
1,200ft. 5,in. 19!6
1,200ft. 7in. 19 -
1,800ft. 7in. 29/-
2,400ft. 7in. 48 -
Many other types
available including
"Scotch," "EMI"
etc. Send s.a.e. for

money saving literature on
Accessories.

COLLARO " STUDIO " TAPE TRANS-
CRIPTORS. Brand new in original cartons.
3 speeds. I+, 31, i.p.s. 3 motors digital
counter, etc. Complete with 7in. spool,
instructions and fixings. A.G. 200/250 v.
operation. SPECIAL PRICE 02. Carr. 7/6.

MOVING COIL MICROPHONE. Complete
with 12.ft. screened lead. 12/10/-.
CRYSTAL MICROPHONE. Complete with
12ft. screened lead. 12121, Both are recom-
mended for professional use.
MICROPHONE STAND (Telescopic). With
heavy Bin. dome black crackle base, chromium
stand with screw top extends to 5ft. 4in. Will
fit above mikes, etc., E2110/-. Carr. 3/6.
CRYSTAL STICK MICROPHONE (G.B.C.
MC -24). High fidelity metal cased, fitted switch
and screened lead. 35/,

ROTARY CONVERTER. 24 v. D.C. input.
230 v. A.G. output at 250 watts. Complete
with starting switch. New and unused. 05.
Carr. 7/6.
ROTARY CONVERTER. 24 v. D.C. to
230 v. A.C. 50 cycles, ISO watts. Brand new
and unused. 18/ 10/-. Carr. 7/6. Ditto, 100
watts 07916. Carr. 7/6.
ROTARY CONVERTER. Ex -Govt. 12 v.
D.C. input, 230 v. A.G. output 50 cycles at
135 watts. Complete in carrying case with
lid. Voltage control, sliding resistance, mains
switch and 0-300 v. A.C. flush meter. In good
condition. 00. Carr. 10/-.
Motor only, without case, etc. Brand new
and unused. 03/10/-. Carr. 5/-.

12 VOLT D.C. AMPLIFIER (Parmeko, Ardente).
As new, 15 watt output with 2-EL35's in push-pull.
Mike and gram. inputs, tapped output trans-
former, 19/19/6. Carr. 10/6.
(Suitable hand microphone for above 301- extra.)
EXPONENTIAL HORNS
by famous manufacturer of
P.A. systems, 15 watt, 25in.
long, 20in. square flare, IS
ohms speech coil. (Tannoy.)
Good condition,
E7/101-.
Carr. 10/-.

NEW P.M.
HEAVY DUTY
SPEAKERS
Complete with O.P.
trans., in all steel
blue -grey double gril-
led cabinet. 6in. 30/,
8in. 32/6. Carr. 3/6 ea.

RE-ENTRANT LOUD HAILERS (Ex -Govt.).
Heavy duty 20 watts all -metal 15 ohms. Diameter
15in., length 15in. (approx.). Good cond. 16110/-.
Carr. I0/-. Ditto. Brand new, E8. Carr. 10f-.
HEAVY DUTY ALL STEEL TRIPOD
STANDS (as illus., Sept. issue). Adjustable every
6in. to approx. 9ft. 6in. when fully extended.
(Folds up to only 4ft. 6in. for storage.) Suitable
for outdoor speakers, public address systems,
flood -lighting, etc. OUR PRICE L3/101-. Carr. 5/-.
(Ideal stand for the above loud hailer.)
TRUVOX/TANNOY LOUD -HAILERS.
With 180 ohm line transformer and condenser.
Impedance 71 ohms, handling capacity 8 watts.
Complete in slope -front wooden case. Brand new
25%-. Carr. 4/6.

AIRBORNE TRANSMITTER RECEIVER
TYPE 1986, A mobile 10 -channel crystal con-
trolled V.H.F. Tx/Rx. covering 124.5/156 Mc/s.
I.F. bandwidth 23 kcis. Complete (less external
attachments) in metal case, with all valves and
24 v. rotary power unit. Used but in first-class
condition. ONLY 18/10/-. Carr. paid. Also,
complete with control box and all necessary
connecting leads, 02. Carr. paid.
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Cars on
your mind?

-then this is your issue!
Here in THE AUTOCAR'S " CHOOSING YOUR CAR-
NEW OR USED " issue is all the information you
need. In addition to prices, m.p.g., perfor-
mance and accommodation and all other
important details of the new car range, it
contains a review of tests on sixteen leading
types of used car, discussion of easy payment
facilities, and many other helpful features.

Out NOW Is. as usual

CHOOSING YOUR CAR "ElgR

,,.............,...............- ..

I
All good1ohs use
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PATENT No. CECO

829567 0

Vari-scat
THERMOSTATIC

SOLDERING IRON
INSTRUMENT SIZE

The thermostatic soldering iron
heats up very quickly (11 mins.)
but never overheats or corrodes,
and weighs only 41 oz. The
thermostat is easily adjusted to suit
the grade of solder and keeps the
temperature to within 15°C. It
incorporates a micro -switch giving
snap action on -off with minimum
electrical interference. All parts of
the instrument are interchangeable.

LIST PRICE 79/6
Manufactured by:

CARDROSS
ENGINEERING CO.LTD.

WOODYARD ROAD

DUMBARTON
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152;'3 FLEET ST., LONDON, E.C.4
Telephone: RE 2833

Business hours: Weekdays 9-6. Saturdays 9-1

STOCKISTS FOR THE FOLLOWING
AMPLIFIERS, STEREO AND

MONAURAL, BY:
VERDIK QUAD
ARMSTRONG LEAK
ROGERS W.B.
DULCI etc.

V.H.F. TUNERS BY:
ARMSTRONG T.S.L.
LEAK DULCI
QUAD ROGERS, etc.

HI-FI SPEAKERS BY:
GOODMAN W.B.
PLESSEY T.S.L.
WHARFEDALE G.E.C.
LORENZ etc.

BUY NOW ! !!
Definitely the last of the remaining

stocks of the

AVANTIC BEAM -ECHO.
HI-FI EQUIPMENT

SP2I STEREO PRE -AMP
CONTROL UNIT
A twin channel pre -amp control unit, has 6
inputs for each channel INPUT SENSITIVITY
for 250 M/V or 1.5 V output TUNER 103 and
250 M/V. Tape 100 M/V flats 250 M/V. PICK-UP
5 and 50 M/V. Frequency response: 40 c/s. to
15 Kc/s. TAPE OUTPUT 50 MN., continuously
variable bass and treble controls, loudness
control and stereo balance control. Power
required 6.3 V. at 1.3 amp. A.C. 350 v. at 5 MA
D.C. Will match any hi-fi amplifier. Manufac-
turer's price £28110/-. OUR PRICE now £16.196.
Carr. and packing 10/-.

AVANTIC PL6-2I
High quality monaural power amplifier and pre -
amp. compactly housed and suitable for shelf
mounting or cabinet. Two EL84 three EF86,
one ECC83, one EZ81. 30 watts peak; speaker
impedance, 4, 8 or 16 ohms. Sensitivity: 411/V
on pickup, 3M/V on tape, 10011/V on tuner,
Intermod. distortion 10, at IOW equivalent
Sinewave output. Maker's price C28/10f-.
OUR PRICE 19 gns. Post and packing 101-.

AVANTIC SPAII Stereo Amplifier
A twin channel amplifier and pre -amp., push-
pull output, IOW peak each channel, rumble
filter speaker impedance 4, 8 and 16 ohms.
Tape output: 100M/V. Continuously variable
treble and bass, stereo balance control. Input
sensitivity: for 7W, 100M/V radio; 100M/V tape;
650M/V pickup. Manufacturer's price 28 gns.
OUR PRICE 19 gns. Post and packing 10/-.
STEP II stereo pick up pre -amp. unit 64/14/6.
P. & P. 2/6.
STEP 21 stereo tape pre -amp., t4/14/6. P. & P.
2/6.
ANOTHER SPECIAL HI-FI STEREO OFFER
The famous SP2I Stereo Pre -Amp. Control Unit
specification as above with 2-10 watt ultra linear
power amplifiers, push-pull output, sensitivity
40 M/V for 10 watts output. Harmonic Dis-
tortion for 10 watts at 1,000 CPS 1%. Hum,
75DB at IOW., output impedances 3, 8 and 16 ohms
Spare power for tuner 250V at 35M/A and 6.3V
at 2 amps, voltage 200/250 A.C. Valves EF86,
ECC83, 2-EL84, EZ8I, the 3 units making a high
quality stereo combination. OUR PRICE
£39/17/6. Carr. and packing 30/-.

A FEW ONLY
STEREO REPRODUCERS

3 watts each channel. Using 2-ECL82, I-EZ80,
separate balance -and tone controls, volume on/off
switch, designed for crystal pickup, two tone
cabinet 13 x II x Sin., blue and grey or beige
and grey, 2 matching corner speaker cabinets
10in. wide, 20in. high, 7in. deep, with 8 x 5in.
Hi -Flux speakers complete, price 613/19/6.
Carr. and packing 7/6.**********************
* DECCA PORTABLE AMPLIFIER. As,_

supplied in famous DECCAMATIC 111.L,*Complete with small cream knobs. Full ,
range tone and volume controls. Employs 1,
ECL82 valve, Metal Rectifier.. Size 4 x x
131in. Only 59/6 plus 2/6 P. & P.

* SPECIAL CELESTION 8 x 6in. elliptical t
7,, high flux loudspeaker to fit. 25/- plus 1/-
-or P. & P.

**********************

'''''#-'`',^1M'AroVone.`1,00%,""ke

THE NEW JASON range

for CONSTRUCTORS
JTV2 Tuner completely assembled ready
for use -E25/7/-.
FMTI FM Tuner. In kit form for cabinet
mounting. One of the most popular tuners.
Up to 60 miles normal range. Including
valves 66/15/.. Power pack kit E2/14/9.
FMT2. In kit form with free standing case
with power pack. Including valves 68/19/6.
FMT3. Variable tuner 88-108 mcis. Variable
AFC control dual limiters, approx. 80 mile
range, including valves (10/19/6.
JTV2 Tuner self powered switched tuner
for FM and TV sound. " Both BBC and ITA
as required, including valves 613/19/6.
MERCURY II switched FM/TV sound tuner
in kit form for building into cabinet, in-

cluding valves, 610/10/-. Power pack kit,
E2 i 14/9.
EVEREST 6 s/het transistor portable, p/pull
output, high quality speaker, matched

, transistors, neatly designed case,. aerial
1 input for use in car, complete kit 613/19/9.

EVEREST 7 transistor sihet portable, p/pull
output, high quality speaker, extra RF stage,
neatly designed cabinet, aerial input for use
in car, all components complete 615/18/9.
2/6 post and pkg. on all the above, S.A.E.

r details.Lfo"^"..","..."..r.
THE POPULAR

"VERDIK QUALITY TEN"
10 watt push-pull ultra linear Hi-Fi amplifier with
pre -amp. control unit. Amplifier Valves EF86.
ECC83, 2-EL84, EZ81. Sensitivity 40M/V for 10
watts, output impedance, 4, 8 and 16 ohms, spare
supply for tuner, 200/250V, A.C. Pre -Amp. valve
EF86. INPUTS Radio 100M/V, tape 100M/V.
GRAM LP 50M/V, 78 60M/V, MIC 10M/V, output
socket for recording direct to tape recorder
Treble between - 10DB and + I2DB at IOKCS.
BASS between - 10DB and -1 I2DB at 20C/S.
Finished in grey, green, stone enamel, control panel
in gold lettering, fully guaranteed. Original price
20 gns. OUR PRICE 614/19;6. P. & P. 7/6.

ANOTHER MANUFACTURERS
SURPLUS BARGAIN

The Cossor 4 valve s/het portable. L. and med.
wave bands. 5in. speaker, using Ever Ready 8126
90VHT, 7AD35 If VLT batt. Attractive 2 -tone
finish in red and grey. Dimensions 9 x 81 x 41in.
Original price 15 gns. Our price 0/19/6 plus
P. & P. 3/-. Batts. 10/- extra.
Also suitable mains unit. Original price 63/-.
OUR PRICE 45/- plus 2/- P. & P.

PORTABLE BATTERY ELIMINATOR
MADE BY COSSOR

Housed in two containers which are to replace
AD35 and 8126 Batteries. 451 -, plus 21- P. & P
only suitable for use with Dk96 Series valves
Also suitable for Above Portable Set.

" STOP PRESS "
A WOW OF A TRANSISTOR SET
Our New 6 Transistor S/Het Receiver using
Guaranteed First Grade Transistors, Medium
and Long Wave Bands, Printed Circuit, High Q
Ferrite Rod Aerial, using "2-1in." Hi Flux
Speaker, Provision for Car Aerial, will fit your
pocket, Simple to follow Instructions. Only
£811916, Post 3/6.
Another version as above, using 7 x 4 Hi -Flux
Speaker in a Wooden Cabinet as a Table Model.
Only 69/89/6, Post 3/6.

TAPE DECK OFFERS
B.S.R. MONARDECK, uses 51 tap= spools,
twin track. Single speed, 31 I.P.S. at 68/19/6.
Post & Pkg. 5/-.
Suitable tape amplifier for B.S.R. deck. Com-
pletely assembled, 3 watt o/put, valve line up
ECC83, ECL82, EL84, metal rectifier, magic eye
level indicator, frequency response 60 cfs-9,000
c/s, inputs for radio, gram, mic., superimpose, ideal
for monitoring impedance, tone control, volume
control. Dimensions II}in, x 4in. deep x
high. OUR PRICE 69/15/.. P. & P. 3/6.

FOR TAPE RECORDER
CONSTRUCTORS

The new Collaro studio tape deck, using 3 motors,
3 speeds at 11, 34 and 71 I.P.S., will take 7in.
spools, push button controls, 612/19/6, 5/- post
and pkg. Well designed tape recorder amplifier
(not a kit) for the studio deck, incorporating
Mic/Gram/Radio inputs, ext. loudspeaker, super
imposing switch, with matching knobs. separately
mounted mains transformer. Frequency response
60-10K/c 3D13 at 7.5 IRS., magic eye level indicator.
Using ECC83, ECL132 and EM85 and metal
rectifier. Assembly instructions. The 2 units,
625/10/- complete. Crating and insurance, 17/6.
Suitable Acos mic. 40 for above, 25/-.
A repeat of our previous popular offer. The
Collaro Mk, IV tape transcriptor tape deck,
617/10/, crating and carr. 11/6.

The new ARMSTRONG TAPE RE -AMPLI-
FIER PABO-3, high quality unit, can he used
with any Hi-Fi equipment will operate most tape
decks, equalisation for tape speeds 31, 71, 15 I.P.S.,
can play prerecorded tapes. Valve line up, EF86.
ECC82, EMS! and OAS' diode. freq. response
30-17,000 C.P.S., at 15 I.P.S. 40-13,000 C.P.S. at
711.P.S. Mic/radio/gram inputs. 20 watts maximum
power required, attractive control panel. Com-
plete 16 gns. 3/6 post & pkg. Power pack
E2119i6 extra.

BRAND NEW TV TUBES
CHEAPER THAN REBUILDS

All brand new in famous
maker's cartons. (I) I7in.
rectangular aluminized 6.3
HRTS. .3 A. current; max.
anode voltage 16 kV. Usual
price 07/5/, OUR PRICE

0/19/6. Crating and carr. 15/-.
(2) I4in. rectangular Tube, 6.3 heaters; .3 amp.
current; max. anode 14 kV.; ion trap; external
conducting coating; BI2A base. 17/9/6. Crating
and carriage 12/6.
(3) Ferranti 9in. Tube, round white fluorescence.
4 v. heater, max. anode voltage 7 kV. OUR
PRICE 25/, Crating and carr. 11/6.

A SNIP FOR CONSTRUCTORS
Build the Labgear Audio Output meter. Two
ranges -25 milliwatts to I watt, I watt to 100
watts. Accuracy 5%. Input impedance 3, 15

and 600 ohms. Printed circuit. All components
including 0-IMA moving coil meter and silver
hammertone enamel case. Kit complete with
instructions 59/6, post and pkg. 1/6.

FOR STEREO ENTHUSIASTS
The new Eagle Stereo balancer audio watt
meter will balance your stereo speaker
system, compensating for variation of acous-

I tics and unmatched speakers. Ideal for
monitoring audio outputs, suitable as a

I recording level indicator for your tape
recorder, an improved advantage over

I " magic eyes." The AUDIO WATT METER
assists in aligning AM and FM receiver, meter

I is calibrated for 0-30 watts for both 3 and 15
impedances. Cabinet in grey. 7 Gns. P.&P.2j6
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authoritative textbooks
from Iliffe's
outstanding electronics list

Introduction to

Laplace Transforms

for radio and electronic
engineers
W. D. Day, Grad I.E.E., A.M.Brit.
I.R.E.
Presents the theory of the Laplace
transformation in easily understood
language, dealing with electrical
circuits from the very first para-
graph to the stage when transforms
are used to investigate transient
conditions. The first part of the
book is designed for home study
while the second half is designed
as an introduction to more advanced
texts.
32s 6d net, by post 33s 6d

from leading booksellers

full list free on request from

Numerical Methods for

High Speed Computers

G. N. Lance, M.Sc., Ph.D.,
M.I.A.S., A.F.R.Ae.S.

Collects those methods of solving
complicated problems which have
been developed by research mathe-
maticians to make the fullest use of
all types of modern automatic high
speed computing machines. The
book should prove invaluable to
programmers, mathematicians, en-
gineers, physicists, chemists and
scientists who are interested in the
applications of electronic computers
to the solution of their own prob-
lems.
42s net, by post 42s lid

ILIFFE Books Ltd DORSET HOUSE, STAMFORD ST., LONDON,

TRANSISTORISED
CONVERTORS

HIGH EFFICIENCY-over 80",.
Up to 400 watts -800 watts intermittent.
MANUALLY CONTROLLED FREQUENCY 50 c/s-

60 cis -400 c/a.
REED TYPE 50 c/s FREQUENCY METER fitted

to some models.
MARINE -AIRCRAFT -MOBILE use.
POLARITY REVERSAL PROTECTION.
PROVISION FOR REMOTE CONTROL.
SQUARE WAVE AND SINUSOIDAL.
Standard range available ex -stock for T.V.,
Fluorescent lighting, OSCILLOSCOPES, etc.
FROM I2V, 24V, 32V, 50V.

VahacEo D.C.

CONVERSION

SPECIALISTS

VALRADIO LIMITED
DEPT. W.W./C. BROWELLS LANE, FELTHAM,

MIDDLESEX.
Telephone : Feltham 4242.

Valradio and Stereosonoseope are the reentered trade marks at Valratho Ltd.

EXPORT ONLY

The Reception Set R 20i

A 10 valve High -Grade Super Heterodyne Receiver
with facilities for Receiving RiT (A.M. or F.M.) and
C.W.
Hermetically sealed. Built on miniature valves and in-
corporating its own vibrator power supply unit driven
by a 6 v. battery (2 point connector included).
The set provides for Reception from rod, open -wire
or dipole aerial, with loudspeaker or phone output.
Overall measurements:-Length 12in., width 8in.,
depth 9in. Weight 23 lbs.

FULLY GUARANTEED AND TESTED
All enquiries:

P. C. RADIO LTD.
170, GOLDHAWK ROAD, W.I2

Telephone. SHEpherds Bush 4946
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T.C.C. " CATHODRAY " VISCONAL TYPES. 1 add., 2 kV., wkg., 7/6 each.
o..25p..F., 4 kV. wkg. 61- each. 0.05µF., 8 kV. aka., 7/6 each. 0.1µF., 5 kV. wkg.
616 each. 0.05µF., 5 kV. wire., 6/6 each. 0.1µF., 6 kV. wkg., 7/6 each. 0.5µF.,
2.5 kV. wkg., 6/6 each. 0.25uF.. 2.5 kV. wkg., 6:- each. 0.0025µF., 6 kV. wkg.,
5 - each. 0.0025µF., 5 kV. wkg., 4/6 each. 0.005p.F., 5 kV. wkg., 5/. each. 0.0025µF.
3 IV. a -kg., 41- each. 0.025µF., 1.5 kV. Ow. 4/6 each. 0.0025µF., 2.5 kV. wkg.,
41- each. 0.005µF., 2.5 kV. wkg., 41- each. 0.015p.F., 3 kV. eitg., 4/8 each. All
the above are tubular and mounting.
BLOCK PAPER TYPES. 10 mid. 1,100 v. wkg. 161- each, poet 3/6. 8 raid. 1,200 v.
wkg. 11/6 each. 6 mfd. 500 v. wkg. 5/6 each. 4 mid. 500 and 750 v. wkg. 416 each.
4 mid. I kV. 5/6 each. 4 mid. .2 IV. wkg. 6/6 each.

25FT. AERIALS
Super quality very heavily gal-
vanised steel tithes, no guy ropes
needed, four 5ft. 2in. dia. steel
tubes fit into ceramic insulated
base, these are then pegged to the
ground. Aerial mast in four
sections steel tubes 25in. dia.,
tapering to lin. at top of mast.
Complete aerial with all poles.
base and stakes, etc., 2.12110/-.
Weight packed 2/ cwt.

GRAHAM GEARED MOTORS
115 v. A.C., 1/6th H.P., variable speed
bur 0-166. Size of unit 14/ x 9/ x
28(19-. Carr. 10(..

INDICATOR UNIT Type 1-152.e (U.S.A.) lie, tube 3051, 1 rectifier 2 / 2 and 3 x
6A05, with controls, etc. In a neat metal box 11 x 6 x 50)- each. Post 1/6.
ROTAX CONVERTORS Types 8A, 24 v. D.C. input, 115 v. A.C. at 1.8 emu.. 400 e.p.s.
3 -phase. Jut the job for the laboratory or experimenting. 16110/- earth. Carr. 7/6 ea.
U.S.A. R-B/APN-4 RECEIVERS, designed for RDF. Valves 1-60E7, 4-68K7,
1-V R105, 1-5040, 1-6SL7, 3-61140, 2-879/2, 1-613.17, all GT type. Complete unit
with transformers, condensers, etc. As new, first-class condition. Price 65i- each.
Packing and carriage 7/6.
MODULATOR UNITS. MD 7/ARC5, 2 x 1625. 1225, VR150. Modulation. tram -
former, 5 Relays, etc.. 32/6 each. Post 3/6.
MOVING IRON METERS. 0-100 amps, 6in. scale, at 22; 90-180 v., 4in. scale at
35/-. Post 3/-.
AMERICAN L.T. TRANSFORMERS. Potted type, flashed in black crackle and very
conservatively rated. (1) 230 v., input 2 x 6.3 volts CT, at 3 amps. and 6.3 volts
at 3 amps. output. 18/6 each. (1) 250 volt input, 2 x 6.3 volts at 3 amps., and
6.3 volts CT, at 3 amps. output, 17/6 each. (3)130 volts input. 28 volts at 2 amps.
and 2 volts at I amp.. 12/8 each. (4) 230 volts input, 3 x 6.3 volts at 3 amps. CT,
I, 6.3 volt. 3 amps., 22/6 each. (All these transformers are new and boxed, please
include postage 3/6 each.)
CATHODRAY TUBES. CV 1526 (3E01) 3 inch ill. 4 volts. Anode 1,300 volts.
Base same as I39A, 1112. 35/. each. Carriage 1/6. CV 1525. Ideal tube for the
small scope, 35/- each. Packing and carriage 2/6. Brand new.
AMERICAN COMPUTERS AN -II -70A. Single parallax. Contains 8 relays 10 k.,
1 change -over plat. contacts, 8 relays 300 ohms, 2 change -over silver contacts (all
relays are small type), 9x 61,6 small GT., 3 a 6X5 (IT., and 9 6857. Seven small
D.C. motors 27 v. 6 Boleyn motors, 10 small inieroswitches. Plus gears, condensers,
hall bearings and pots, etc. This unrepeatable bargain. £10 each.
DOUBLE PARALLAX AN -11-70-8. Similar to the above but larger, etc., weight
1401b. Brand new. £12/10/- each. Carr. £1.
MOTOR ASSEMBLY. Servo unit, C -I 11 A 01020. 26 volts D.C. Auto pilot. New
in carious. Prim) £3/10/- each. Carriage 7/6. C-1 Auto pilot flight gyro unit.
Price £3:10:- each. Carriage 51-.
VARIABLE RESISTORS, 3 ohms 10 amps, 18/6 each. Post
TRANSFORMERS (drop tiro' type). 110 and /30 volts pet., 275-0-275 at 125 mis.,
6.35 v. at 0.9 amps., 6.4 v. at 4 amps. Siae 4 x 4 x 49ie., 22/6 each. Poet 3/-.
ROTARY CONVERTORS. 24 volts D.C., input 11 amps., 230 volts AC.. output at
80/100 watts D.c., regulated, voltmeter 0-300, starter and controls, also fuses on
the front of the panel. Finished in grey, size x 15 x 101111. f1.4.7/10: - each.
DESYNN METER MOVEMENTS. 24 v. D.C., 12/8 each,
RACKS U CHANNEL IRON £4 each, other types from £2, care. 7]0.
MICROPHONES C.3. Carbon insert. 7/6 each, post 1/6. G.P.1. breast set carbon
insert. 7/6, Post 1/6, No. 7 Moving Coil. 12/6 each, post 1. /6.
BC 640 MODULATION TRANSFORMERS. 50 watts, 39/8 each, 3/6 post. Silica
gel in 16 oz. bags, 5 for 5/-, post 2/6.
PRECISION RESISTORS. 8 x 1 meg. on panel, 1% ton. 5/6 each, I/ post. 25 -way

P.V.C. 14/440., 4/6 per yard, plus post.
APR5A RECEIVER. 1,000 to 6,000 Mc/s., £35 each.
L.Z. FREQ. METER AND SIGNAL GEM BC 1277A. £25 each.
PRESSURE GAUGES. Gin. scale mm.h.g., 0.250, 50,'- each, post 3/6.
AIRCRAFT GAUGES. 0-100 temp.. 0-2001b. per eq. in., 0-10Ib., all in one ease.
New, boxed, £2 each, post 2/6.
RELAYS. 12 volt D.C., semi -rotary 3 p DT., heavy duty, 7/8 each, 215 poet.
STARTER MOTORS. 24 volt D.C., approx. 60 amps., ROTAX C5301 rotation 01W.,
can be mod as a D.C. generator, charger, or powerful D.C. motor. Brand new In
original wood cases, £6 each, 7/6 care.
CRYSTALS. FT4I and 243 sets of 80 In 100 kels steps 20 to 27.9 Me/s. Alec, Sets
of 110, 27.0 1110S. to 38.9 me/s. Ple ise write for further details.
INSULATORS. EMTERS, AIR -SPACED TRIMMERS, SWITCHES, ETC., from
stock. Quantities available.

TERMS C. W.O. All goods offered are ex-W.D. S.A.E. for enquiries.

W. MILLS
3-B TRULOCK ROAD, TOTTENHAM, N.17

Phone : Tottenham 9213 & 9330

Erni-

IN
FAC-

Mazda
uses.

parr., GUARANTEEDIns, 12;6

6 Months 12 Months
REVACUUMED REGUNNED

9/101n. £1-10-0 £3- 0-0
I -0' '- I n. £2- 0-0 £4- 0
I 4in. £2-10-0 £4-10-0
15/ 17 i n . £3- 0-0 £5- 5-0
21 i n. £4- 0-0 £6-10-0

LOW PRICES

12 Months
ESNEW TL

Mw 31;74
24-10-0
Mw 36/24

25-15-0
Mw 43/64

£6.15-1)

TubesHIGHESTQUALITY-NEW

MOST MULLARD,
MAZDA, COSSOR,
aMITRON,
SCOPE, BRIMAR,
FERRANTI TYPES
PROCESSED
OUR OWN
TORY.
New Mallard,
5: U.S.A. guns
NEW1G8K29/.

4 -SPEED RECORD PLAYERS
Latest Turntable. together with light-
weight Staar Galaxy dual sapphire crystal
turnover pick-up head. Amazing value
(Pick-up only 19/-1. 23/10/-. Carr. ,i,-.
B.S.R. Monarch CAM £6 15 0
COLLARO CONQUEST £6 19 0
R.B.R. Latest UAI4 £7 I:4 0
GARRARD 4 speed 4/548 £5 19 0

13 CHANNEL TV 9S
TABLE MODELS, FAMOUS MAKES.

Amolutely OompleM
These sets are unequalled in value due to
huge purchase direct from source. They
are untested and are not guaranteed to be
its working order. CARR. ETC. 15'...

12"-£3.19
14"-£6.19

ALSO 12' 5 CH. TV's 55,-
TAPE DECKS

!,i5..1,..:71°,7!!Bg7f.",..t.`"t.tZPpre
eont eels. 29115/,
LATEST COLLAR() SIO
TRANSCRIPTOR. Three motorsTAPE,

three speed, 11, 31, 8/ Lp.s., takes
710. spools, super quality finish, push
button controls, 514/10/-.

TRANSISTORS: ZAPT 3/.6
36- doz. WHITE SPOT 4/6. 46/- doz.

PM SPEAKERS 'fop Makes* RECTIFIERS * Guaranteed
For Chargers, selenium, full wave, 11
volt, 34 amps., 916 (carr. 1/-); 250 V.

loin. 136 °!!!
8/.. Tx - 11/- 2,.; /-

"
SO mA. 5/-; RM-1, 616; EM2, 8/-;
8313, 'U.,. BIM, 15/6: R.M5. 21/-;
14A86, 17/-; 14A97, 231-; 14A100,

I.T.V. CONVERTERS
Very25/-; 16E01-1-16-1, 7/9; !SAADI-16-1,

7/9; 18RD2-2-8-1, 14/-; 14RA1(2-8-1
with power pack. compact Extortedfitting.
Htting. Band change switch. Listed £7.

17/-; 14RA1-2.8-3, 20/-. 39/, 38 Meg. Turret Tuners, complete with
Coils and Valves. 39/,

V A I.' V E S 1000 DISCOUNT TO PURCHASERS

BY RETURN OF POST
01 any SIX VALVES marked in black type (IW;
in dozens). Post: 1 valve, 61.; 1-11. 1/,
FREE TRANSIT INSURANCE. All valves are new

GUARANTEED 3 MONTHS or of fully guaranteed ex -Government or ex -equip-
ment origin. Satisfaction or Money Back Guaran-NEW LOW PRICES tee on goods if returned unused within 14 days.

024 5/- 6K811 5/9 2051 11,6 EB34 1/6 EN31 16/-
1A7GT 11/9105GT 10/6E/3916581.1T 11/-

611 1216
,2231

17/-1/
5541 7/_

8/9

EY51 9/-
SMALL 91-

014 2,_

11ISGT 9/9 2055 16/- ., EY813 8/6 U22 6/9
11.4 8/9 61'6 9/6 25A6G1 8/- EBC38 iv- EZ40 6/9 U24 7/6
1N5GT 9/9 01.8G 6/9 gum 6/9 EBC41 8/6 5241 7/6 U23 13/6
I55 8/6 6L7 9/- 251.60T 9/- EBC81 7/9 EZ80 6/9 U26 10/-
184 8/9 61.18 9/- 2524G BI- EFIF80 8/6 EZ81 7/8 U31 8/3
185 99 61.19 11/6 27SU 16/- EBF89 8/6 GT1C 7/- U33 111-
1T4 419 61.1119 8/6 30F5 7/- EBL11 14/- GZ32 8/9 U35 819
2021 4/6 6P25 9/- 30FL1 9/6 EBL31 21/- 0Z34 12/6 U37 26/6
i3.A4 5/6 6P28 9/- 3054 12/6 EC52 8/9 FIABC89 9/6 U50 6/-
:1c4 713 6Q70 6/9 31512 8/- ECCsi 9/6 111-4101/9/ 9 U52 5/6
384 8/6 6Q7CT 9/3 30PL1 10/8 ECC31 4/- HVR2 7/6 I1191 26
3V4 8/6 611A7 5/9 35L6OT 9/- ECM 9/- KT33C 6/6 U281 8/6
5540 11/- 6867 4/9 .75W4 6/8 E(3C35 6/8 KT86 9/- U282 15/-
5640 6/6 68E7 4/6 25Z4GT 6/- ECC61 5/6 KT49 6/6 0301 14/-
5V40 9/9 6827 6/- 50CD6G16/- ECC82 6/6 KT45 818 U309 1218
5Y3G 8/- 66E7 5/3 50L8GT 9/8 ECC83 7/6 KT81 9/- U329 196
5Y3GT 6/6 6SL7GT 616 61SPT 11/- 100084 8/9 KT66 12/6 U339 111-
524G 8/6 68N711T 4/9 90 8/6 ECC85 9/3 KT81 14/- U403 9/6
5Z4GT 11/- 68Q7 6/3 90AV 4/6 ECF80 10/3 KTW61 5/6 U801 219-9580 9/6 811117 6/6 185BT 16/- ECF81 9/0 %TIM 4/9 UABC80 8/9
OAC7 4/8 6U4OT 10/6 807A 5/- ECH21 14/- KTZ63 5/3 UAF42 9/-
65G5 4/8 6V66) 5/6 807E 8/9 501142 8/9 MU14 8/- 111341 Si-
6AG7 8/6 6V8GT 6/6 955 8/9 501181 8/3 N37 11/- UBC41 813
OAKS 8/9 8X4 15/- 956 2,9 ECL80 8/3 N78 15/- UBC81 10/ -
6AL5 S/0 6X50 5/6 2050 3/6 ECL82 10/- P41 4/6 UBF80 8/8
6AM6 3/9 6X5GT 6/6 9001 4/- ECL83 14/8 P61 2/3 U11589 8/6
GAQ5 8/- 756 9/6 0003 4/- EF22 12/- PABC8011/- UBIAll 14/8
SAW 7/- 7B7 7/0 ATP4 2,9 EF36 108 PCC84 7/9 UCH21 11/6
6A116 8,8 705 7/6 AZ31 9/- EF39 4'3 PCC85 9/3 1725142 816
6BSG 3/6 7C6 7/8 836 6/6 MO 18/6 PCC89 18/9 UCH81 9/-
913A6 9- 7H7 716 385 4/9 EF41 8/9 PCF80 7/6 UCL82 11/8
6BE6 6/- 787 9/6 CBL31 23/8 EF42 7/6 PCF82 9/- UCL83 13/6
&AMC 12(5 7Y4 7/6 CY31 9,9 EF50-ER2/- PCL82 9/3 17F41 8/6
6BW0 8,- 1001 11/- D63 1/6 EF50-4312/6 PCL83 11/6 UF42 7/9
6BW7 810 10C2 13/6 DA90 2/6 EF54 3/3 PCL84 9/9 UF80 9/-
604 3/6 10F1 6/9 DAC32 9/9 EF80 5/9 PENIS 4/6 IlF85 9/-
0(16 4/3 10F9 10/3 DAF9I IP- EF85 7/- PEN45 7/8 UF86 14/6
809 11/6 10P13 9,6 DAP% 8/3 EPot; 11/- PEN46 5/3 UF89 7/3
601160 18/6 10P14 9/8 DF33 99 EP89 8/- PL38 9/- ULM 7/6
6CH6 8/3 12AH8 9/9 DF91 5/- EF91 3/9 PL36 11/- UIA4 12,6
61)6 4/9 12AT8 7/9 DF96 8/3 EF92 4/9 PL38 14/6 UL46 9/9
6F1. 619 12AT7 5/6 DH77 7/- EL3I 4/6 PL81 9/0 UL84 II/-
6E6G 813 12AU6 6/6 DE32 11/9 ELSE 9/- PL82 7/9 413180 9/6MS 819 12A X7 7/6 DK91 6/9 EL35 8/6 PL83 8/- UU6 12/6
6514 116 12J5GT 3/6 DK92 8/6 EL37 11/6 PL84 11/- UU7 9/6
5115 11'6 12K7GT 6,- 01096 8/8 ELM 12/6 PY81 8t8 UY1N 11/-
6H8 2'- 12K8GT12,- DL33 8/9 EL41 8/6PY31 111- UY41 6/6
&MG 2'9 12Q7GT 6/- DL35 10/6 EL42 96 PY80 7/- ITY85 71-
6,150T 316 1295.7 5,6 DL91 8/9 EL84 7/9 PY81 7/- VR150/305/6
6.16 4 - 12SN7GT 8/6 DL92 6/6 8191 4/9 PY82 7/- X01 111-
6170 5- 1487 14/8 DL94 7/6 EM34 13/6 P183 5/- X66 11/-oJ7G'T 7.9 19606015/- DL96 8/8 EM80 8 9 PZ30 11/- X78 14166K6GT 6/6 201/1 91 EA50 9d. 53181 93 1119 12/6 X79 16/6
6K70 2/8 20F2 8/6 E513080 7/6 E3184 9 9 SP41 2/6 163 6:3
057C,T 4/9 20L1 9/6 EAF42 8/6 EM85 10.6 SP61 2/6 266 7/8

List of 1000 Special Oifers 6d. Callers always welcome.

TECHNICAL TRADING CO.
350-352 FRATTON ROAD, PORTSMOUTH
POST: 2 lbs. 1;6, 4 lbs 2,-, 7 lbs. 2 9, 15 lbs. 3.6. No C.O.D.
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0 t Engineered to precision standards, this high-grade
histrument is made available at the lowest

.0. tillf
possible price, incorporating the essential features
usually associated with luxury instruments.
This "SCOPE" will appeal particularly to Service
Engineers and Amateurs. A high gain, extremely
stable differential Y -Amplifier 130 mV/C.51.).
Provides ample sensitivity with A.C. or D.C.

inputs. Especially suitable for measurement of transistor operating conditions where
maintenance of D.C. levels is of paramount importance. Push -Pull X amplifier; Flyback
suppression; Internal Time base Scan Waveform available for external use; pulse/
output available for checking T.V. Line 0/P Transformers, etc.; Provision for external
X 1/P and CRT. Brightness Modulation. A.C. mains 200/250 v. 219/19/- plus P. &
P. 7/6 or 50/- deposit, plus P. & 1'. 7/6 and 12 monthly payments of 33/4.

FULL 12 MONTHS' GUARANTEE INCLUDING VALVES AND TUBE

DOUBLE BEAM
'SCOPE'

For D.C. & A.C.
APPLICATIONS

ALIGNMENT ANALYSER TYPE MC12
A.C. MAINS, 200/250 volts. Provides:-
"WOBRULATOR" (SWEPT FREQUENCY)
OPERATION, for FM/TV alignment linear
frequency sweep up to 12 Mc/s. From
400 Kels-80 Mc/s. CAPACITANCE
MEASUREMENT. Two ranges provided
0-60 pf. and 0-120 pf. SPECIAL FACIL-
ITY enables true resonant frequency of any
tuned circuit I.F. transformer, etc. to be
rapidly determined. Cash price 26/19/13 and
5/- P. & P. H.P. terms 25/- deposit and 5/-
P. & P. and 6 monthly payments of 21/6.

SIGNAL GENERATOR

Z6/19/6

SIGNAL GENERATOR
Coverage 120 Ke/s.-230 Kc/s., 300 Ects.-
900 Reis. 900 Kc.s.-2.75 MO., 2.75 Mc/s.-
8.5 Mc/s., 8 Mc/b.-28 Mc/s., 16 Mc/s.-50
McIs., 24 Mc/s., 59 Mcls. Metal case 10in. x
611n. x 4lin. Size of scale Olin. x alln.
valves and rectifier A.C. mains 230-250 I
Internal modulation of 400 c.p.a. to a depth of
30 per cent. modulated or unmodulated R.F.
Output continuously variable, 100 millivolts
C.W. and rood. switch variable A.F. output

and moving coil output meter. Grey hammer
finish case and white panel.
Accuracy plus or minim 2%. £4/19/6

SIGNAL & PATTERN
GENERATOR
£611916 P./- & P.

6.
Or 25/- deposit. P. & P. 5/- and 6 monthly
payments of 21/6.
Coverage 7/6 Mc/s.-210 Me/s., in five bands,
all on fundamentals slow motion tuning audio
output. 8 vertical and horizontal bars, log-
ging scale. In'grey hammer finished case with
carrying handle. Accuracy ±1% A.C. mains
200-250 v.

Covering 100 Ke/s.-100 Mc/s. on fundamentals
and 100 Mc/s. to 200 Mc/s. on harmonics.
Metal case 10ba. x Olin, x 511n., grey ham-
mer finish. Incorporating three miniature
valves and Metal Rectifier. A.C. Mains 200)
250 v. Internal Modulation of 400 c.p.s.
to a depth of 30%. Modulated or unmalu-
.ated R.F., output continuously variable
100 millivolts C.W. and mod. switch, vari-
able A.F. output. Incorporating magic -eye
as output indicator. Accuracy plus or minus
2%.
Or 25/- deposit and 6 monthly payments of
21/6. Post & Packing 5/- extra.

Or 25/- deposit and 4 monthly
Payments E1l8. 1'. & P. 5)- extra.

CHANNEL TUNER
Will tune to all Band I and Band III
stations. BRAND NEW by famous
manufacturer. Complete with P.C.C.
84 and P.C.F. 80 valves (in series)

16-19 or 33-38. Also can be modi
lied as an aerial converter (instructions
supplied).
Complete with knobs.

32/6 Plus 3/6 P. & P.

HEATER TRANSFORMER
To suit the above, 200-250 v. 6/- Plus 1/6 P. & P.

B.S.R. MONARCH UA8 with FUL-FI HEAD
4 -speed plays 10 records 12in 10in. or Tin. at 16, 33,
45 or 78 r.p.m. Intermixes 7in., 10in. and 12in. records
of the same speed. Has manual play position; colour
brown. Dimensions: 121in. x 101in. Space required
above baseboard 4f in., below baseboard Olin. Fitted
with Ful-Fi turnover crystal head. 28/19/6. Plus 5/-
P. & P.

STEREO HEAD 27/19/8 Pine 5/- P. & P.

LINE E.H.T. TRANSFORMER
With built -In line and width control. 14 KV. Scan coil, 90' deflection, on ferrite
yokes. Frame O.P. transformer 500 pf. 18 KV. smoothing condenser. Can be used
for 14in., 171n. or 21in. tubes.

Complete with cuircuit diagram. 29'6 ,I,' sp.. P.

AS Above, £2.1 0 Plusbut tor 625 lines 4/- P. & P.
FOCUS MAGNET suitable for the above (state tube). 10/-. 2/8 P. & P.

MAINS TRANSFORMERS
All with tapped primaries 200-250 volts.

0-160, 180, 200 v., 60 ma., 6.3 v. 2 amps., IV& 280-0-280, 80 ma., 6.3 v., 2 amp., 6.3
v., I amp., 10/6. 350-0-350, 70 ma., 6.3 v. 1 amp., 6.3 v. 2 amp., 10/6. 250-0-250, 70
ma., 6.3 v., 2 amp., 10/8. Postage and packing on the above 3/-.

SURFACE BARRIER TRANSISTORS
type SB 305, 15 Mc/s. 7/6 each.

100% AUDIO TRANSISTORS
5/- each.

BATTERY RECORD PLAYER AND AMPLIFIER
Incorporating 45 r.p.m. " Starr " motor, " Aeos " crystal pick-up, 3 transistor push-pull
amplifier complete with transistors. Output 600 milliwatts, 49/8 plus 3/6 P. & P.

CYLDON TURRET TELETUNER
I F 34/38 Mcs. Brand new complete with biscuit for channels 2, 4, 8 & 9.

less valves 10/- plus 2/6 P. & P.
(Valves required P.C.C., 84 & P.C.F. 80.)

Pair of knobs to suit above, 3/6.

3 -TRANSISTOR POCKET RADIO
INCORPORATING MINIATURE

SPEAKER
Plus GERMANIUM DIODE and

PRINTED CIRCUIT
Size x 4 x fin.

Incorporating Ferrite Rod Aerial. Two
Surface Barrier Transistors and one
Audio. Tunable over medium and long
waves.

To build 39'6 Plus 1/6 P. & P.
yourself

ALL PARTS SOLD SEPARATELY
Circuit diagram 1/6, free with kit.

All transistors
guaranteed 100";,

8 WATT HPUSL- AMPLIFIERPUSH
COMPLETE WITH CRYSTAL MIKE AND

Sin. LOUDSPEAKER
A.C. mains 200,250 v. Size 101111.0 6lin. 0
2lin. Incorporating 6 valves. H.F. pen,
2 triodes, 2 output pens., and rectifier.
For use with all makes and types of pick-up
and mike. Negative feed -back. Two inputs,
mike and gram., and controls for same.
Separate controls for Bass and Treble lift.
Response flat from 40 cycles to 15 Re/s.
±2 db.; 4 db. down to 20 KO. Output
8 watts at 5% total distortion. Noise level
40 db down, all hum. Output transformer
tapped for 3 and 15 ohm speech coils. For
use with Std. or L.P. records, musical
instruments such as Guitars, etc.

£4.19.6 Pius P. & P. 7/6.

Or £1 deposit, plus P. & P. 7/6 and 4 monthly payments of 23/,

PORTABLE AMPLIFIER
On printed circuit for A.C. Mains 200/250 v. Size 4in. x 3in. with
tone and volume control. Valves: ECL82 and EZ80, 39/6. P. & P. 2/6

RADIO AND T.V. COMPONENTS (ACTON) LTD.
23A, ACTON HIGH STREET, LONDON, W.3
GOODS NOT DESPATCHED OUTSIDE U.K. ALL ENQUIRIES S.A.E.

TERMS OF BUSINESS C.W.O.
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VARIABLE

THE

INSTRUMENTATION
PEOPLE

VOLTAGE TRANSFORMERS
TYPE B5
5 amp. 260 v. output, as
illustrated E13 10 0

TYPE BIO
10 Amp. 260 v. output El7 IS 0

TYPE B20
20 Amp. 260 v. output E32 0 0

Large easily read Dial calibrated 0-260 v. Totally
enclosed with Input and Output Terminals.
Ideally suited for Laboratory experimental work
and Schools.

TRANSFORMERS & SATURABLE REACTORS

Iva-30Kva to Specification.

COMPLETE INSTRUMEN-
TATION INSTALLATIONS
FOR INDUSTRIAL PROCESS
CONTROL.

THE ELECTRONIC & MECHANICAL ENG. CO. LTD.

FORGE LANE, HALESOWEN, BIRMINGHAM

Telephone: Telegrams EMEC
Halesowen 2656 Halesowen, Birmingham
IIMMEMMMINnaifinIMMUMMENSENE

PULLER ELECTRONICS
TUNING FORKS

Frequency 1,650 Cycles.
Accuracy Point 001
Temperature Range 0 Degrees C to Plus 75 Degrees.
Drive required at Resonance Point 12 Volts 300 Microamps.
Typical " Q " 10,000.
Dimensions x 2/ x 2gins.
These are a Rugged Encapsuled Fork which may be used as a
Precision Audio Standard or as a Narrow Band Filter. A small
Signal at the fork frequency causes the fork to vibrate, so inducing
a signal in the pickup coils. The very high effective " Q "
coupled with good stability provides an accurate Audio Fre-
quency Generator or Precision Signal Filter.

THE PLESSEY SYNTHESIZER
The Plessey Synthesizer is a crystal -controlled frequency
standard having an accuracy of I part in 10/6th. Incorporating
its own power unit for operation from 50 c/s mains of 200/250V.
It is capable of standardizing frequencies over the range 5000
to 10Mc/s direct and by harmonic extension to 300Mc/s. It is
also arranged to provide an output of at least 0.IV across
BO ohms load at any kc/s interval from 2kc/s to 10Mcis with an
accuracy of I in I0/6ths and a similar output over a continuously
variable range of 5kc/s to IOMc/s, with an accuracy of I part in
10/6th. Plus or minus 10c/s. Mixing and filter arragements are
provided in such a manner that the wavemecer is direct reading
and the procedure for obtaining any frequency is reduced to
turning switches and tuning filters. The wavemeter consists
of seven units incorporated in one framework and is transport-
able.

VALVE VOLTMETERS
Balantine l0cy/s-150kcis., voltage range .01-100V F.S.D. Can
also be used as an amplifier with variable gain.
Cambridge Moulin Type F.S.D. If volts.

SIGNAL GENERATORS
Type 13/TF-948 CW/AM/FM/Pulse freq. 20-80mc/s.
C.T.-53 freq. 8-300 mc/s.
LAEI CW/Pulse freq. 503-1330mc/s. Lab. Signal generator.
TTX-IO-RH 3CM FM Test Set.

Service Facilities for Most Types of Electronic Equipment

PULLER ELECTRONICS
IA, WHITEHALL PARK, LONDON, N.19

ARChway 1678

INSTRUMENT
REPAIRS

DON'T WAIT. TAKE ADVANTAGE
OF OUR QUICK SERVICE, COMPETI-
TIVE PRICES AND GUARANTEED
REPAIRS.

We specialise in the repair and conversion
of the following,
MULTI -RANGE METERS.
AMP -VOLT -WATTMETERS.
ELECTRONIC AND ALL ALLIED
MEASURING EQUIPMENT.
SPC. LABORATORY EQUIPMENT.

LEDON INSTRUMENTS LTD.
96, Deptford High St., London, S.E.8.

TIDEWAY 2689

DAMAGED METER?
Have it repaired by Glasers

Reduce overheads by having your damaged
Elect -rim, Measaring Instruments repaired
by L. Glaser & Co. Ltd.

We specialise is the
repair of all types and
makes of Voltmeters,
Ammeters, Microam-
inners. Multirange Test
Meters, Electrical Ther-
mometers, Recording
Instruments, etc.
As contractors to various

Government Departments, we are the leading
Electrical Instrument Reoairers in the Industry.
For prompt estimate and speedy delivery send
defective instrument by registered post, or write to
Dept. W.W.

L GLASER & CO. LTD.
86-100, Aldersgate Street, LOIIIi011, E.C,1

TeL: tilloastah 6828

INSTRUMENT
REPAIRS

alawnsINIMIlk

For World- Wide
Reception . . .

EDDYSTONE RECEIVERS
 "870A" £35  "840A" £55
 "888A" £110  "680X" £140

Full details post free on request.
RECORD SIGNALS HEARD on WEBB'S
LOG BOOK, 112 pages, excellent value 5/3
or 61- post free.

WEBB'S RADIO
14, SOHO STREET, LONDON, W.I.

SOCKET SCREWS ?
We are specialist
distributors and can
offer quick delivery
of all threads, including
B.A. and Unified.

0 I wers
MOUNT PLEASANT, tiR SOCKET SCREWS LTD2
LEYLAND, LANCS. ==
Phone: Leyland 21202.

ELECTRICAL & WIRELESS SUPPLY CO.
69, CHURCH ROAD, MOSLLEY, BIRMINGHAM 13

Cables: ELEWICO, BIRMINGHAM
Suppliers of American Wireless Communication Equipment lor Aircraft
such as BENDIX VOR-ILS. Type MN -85 VHF 280 crystal -controlled
channels radio system incorporating both navigation and communication
facilities operating in the frequency range of 108, 0 to 135, 9 mc/s.

RCA Type 710A Signal Generator. Fre-
quency range 370 to 560 mc/s. Direct calibra-
tion. Accuracy Output voltage buy to 90
mV. Output impedance 50 ohms.
TCS Remote Control Units Type 23270A.

Naval Aircraft Transmitter -Receiver
Type ANARC-2. 2000-9050 Kcjs; R.F.
output 30 watts. Input 26 v. D.C.
AMERICAN AIRCRAFT CAMERAS
FAIRCHILD Types K24, K22. K20, K19B,
KI7B, K8A-B aid GUN CAMERAS the
most recent type AN/N-9 and G.S.A.P.

AMERICAN FLIGHT INSTRUMENTS such as Air speed, Climb,
Fuel, Temperature, Pressure, Horizon, Turn & Slip Indicators, FUEL
FLOW AMPLIFIERS, CONTROL DIRECTIONAL GYROS, etc., etc.
AMERICAN AIRCRAFT RELAYS by Leach, Cutler -Hammer, also
DELCO FUEL PUMP MOTORS, etc., etc.
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VALVES
,Birdaunadilynecwi;eicai

and guaranteed
AC/DD 2/6
AC/HL 5/-
AC/P 4/6
AC/P1 2/6
ACSPENDD 4/-
AC6/PEN 5/-
AC/SP3 4/6
ACV4 7/-
AL60 6/-
AP4 4/-
AR8 5/-
ARDD5 2/-
ARP3 3/-
ARP4 3/6
ARPI2 2/9
ARP2I 5/6
ARP24 3/6
ARP34 4/6
ARTH2 7/-
ATP4 2/9
ATP7 5/6
AU I Si-
AU4 5/-
AW3 41 -
AZ 8/-
BL63 6/-
BT45 40/-
BT9B 40/-
CY3I 11/6
DI 3/-
D4I 3/3
D42 4/-
D77 4/3
DA30 12/6
DAF86 8/-
DAF9I 6/-
DD4I 4/-

15DET5 /-
DET19 2/6
DET20 2/6
DF70 9/-
DF72 7/6
DF9I 3/3
DF96 13/-
DH76 4/9
DK96 8/-
DL72 7/6
DL7I 8/-
DL92 6/-
DL94 6/-

DL96 8/-
DX25 9/-
E1232 5/6
E1323 25/-
E1524 6/6
EA50 1/6
EAC9I 4/6
EB34 1/6
EB9 I 3/9
EBC33 5/-
EBC9I 3/9
EC52 3/-
ECC32 4/-
ECC8I 56
ECC82 6/6
ECC83 7/-
ECC84 7/-
ECC85 8/-
ECC9I 4/-
ECL80 8/-
EF22 7/3
EF32 5/-
EF36 3/6
EF37A 8/-
EF39 4/3
EF50 2/6
EF54 3/3
EF55 6/-
EF70 4/-
EF80 5/6
EF85 6/10
EF86 9/-
EF89 7/9
EF9I 3/6
EF92 4/6
EF95 7/6
EL32 3/9
EL33 8/-
EL35 8/3
EL4I 8/3
EL42 9/-
EL8I 6/-
EL84 7/6
EL85 10/-
EL9I 7/6
ESU208 8/-
EY5 I 8/-

8-
EY9EY86I 3/6
EZ40 7/-

HL2K
HL23
HL23DD
HL4I
HL4IDD
KBC32
KF35
KT2
KT3I
KT32
KT33c
KT44
KT63
KT66
KT241
KTW62
KTW63
L30
MH4
MHL4
ML4 .

ML6
MPT42
MS/PEN
N34
NRI5A
NT37

(4033A)
OD3
P2
P41
P6I
PCC84
PCC85
PCF80
PCF82
PCL82
PEN25
PEN46
PEN65

FW4/500
GZ32
1430

EZ80 6/6
6/6
9/-
5/-

H63 3/6
3/-
6/-

41-

5/-
5/-

8/-
8/-
49
6/3
6/-

11/-
9/-

. 7/6
6/6
41-
3/6
3/9
4/-
6/-
5/3
6/-
8/-
3/-

I0/-
5/-
41-
4/-
2/3
7/-
8/-
7/-
8/-
8/6
4/6
5-
6//6

PEN220A . 3/-
PENDD/ 1360 9/6
PG7/5 15/-
PL36 10/6

PL8I 9/-
PL82 8/-
PL83 7/9
PM4DX 3/-
PM24A 4/-
PT25H 7/6
PX4 I9/-
PY8 I 7/-
PY82 13/-
QP2I 6/-
QP25 5/3
QP230 7/6
QQV06-40 45/-
Q575/20 6/9
QS95/ I 0 6/9
QS 108/45 6/9
QSI50/15 6/9
R3 8/-
RIO 12/6
REL21 25/-
RK34 2/6
RL37 3/6
SP2 4/-
SP4B 7/6
SPI3C 4/6
SP41 2/6
SP6I 2/-
SP2I0 4/-
STV280/40 12/-
SU2150A 4/9
T41 7/-
TH4I 9/-
VP22 11/-
TP25 I5/-
TTI1 31-
U17 5/-
U18 6/6
U27 8/-
U52 5/-
UL4I 7/-
UL84 7/6
UL85 7/-
UU9 5/6
V2D33B 8/-
V226 5/-
V248A 4/-
VP23 3/6
VP4I 5/6
VR78 4/-
VR99 8/-
VRI05/30 7/6
VRI50/30 7/3
VSIIO 4/-
VT25 8/-

VU39 6-
VU III 3/3
VUI20 3/-
VU 1 33A 3/-
W21 4 pin 7/-
W31 7/-
Y63 5/-
Y66 8/-
Z31 6/-
A3 3/-
ASGT 5/-
CSGT 7/6
DBGT 6/-
E7GT 7/6
L4 3/6
LDS 3/6
R5 6/-
S5 5/9
T4 4/-

2A5 8/-
2A6 7/-
2C34 2/6
2D4A 4/-
2X2 4/-
3A4 5/-
3B24 3/-
3E29

(8298) 60/-
3Q5GT 9/-
3V4 7/3
4A1 4/6
4DI 2/6
5U4G 5/-
5Y3GT 6/-
5Z3 8/6
5Z4G 8/-
6A6 5/-
6AB7 4/-
6AC7 3/-
6AG5 3/6
6AG7 6/-
6A17 4/3
6AK6 7/6
6AK7 8/-
6AM5 5/-
6AM6 6/3
6AT6 5/-
6B8 5/6
6B8G 2/6
6C4 3/6
6C5 6/-
6C6G 4/3
6C8G 5/-
6E5 5/-

6F5G 5/6
6F6G 4/-
6F8G 6/6
6F12 4/6
6F32 6/-
6G6G 3/-
6HA7 4/3
6H611 2/-
6H6GT 1/9
6.15 3/6
6.17 7/6
615G 3/-
6.16 4/3
6K6GT 6/6
6K7G 2/3
6K7GT 4/9
6K8G 5/9
6K8GT 8/3
6K8M 8/6
6L5G 6/-
6L6 9/-
6L6G 66
6L34 4/6
6N7G 5/9
6N7GT 6/-
6Q7G 6/-
6R7G 6/-
6R7GT 8/-
6SA7 6/-
6SC7G 5/6
6SC7GT 6/-
6SG7
6SH7
6517
6SF5
65.17G 5/9
6SK7 5/3
6SL7GT 6/6
6SN7GT 4/6
6SQ7
6SR7
6557
6SV6G
6V6GT
6X4
6X5GT
6Y6G
6Z4
7Q7
7Z4
8D2
9D2
10Y
I2A6
12AH7

5/-
4/6
6/9
8/-

6/-
6/6
6/-
5/6
6/-
5/-
6/-

80/-

6/-
2/6
3/-
8/6
51-
7/-

2A17 5/6
2AU7 6/-
2AX7 7/-

3-
2E12CB 22/6
2H6 2/-
2K8GT 9/-
2J5GT 3/6
2SA7 7/6
2SC7 4/6
2SG7 6/6
2SH7 3/-
25.17 6/-
2SK7 4/-
2SL7 7/-
2SN7 8/-
2SR7 6/-
5D2 6/ -
SE 8/ -
SR 7

2186 9//6-
30 5/-
35T 30/-
35Z4 5/-
35Z4GT 7/-
39/44 IV -
53A 3/-
58 6/-
59 6/-
71A 416
75 8/-
77 6/-
78 7/-
80 6/3
82 8/-
83V I2/-
84 8/-
85A1 12/-
89 6/-
210LF 3r-
2 IOVPT 7 pin 2/6
2I7C 17/6
446A 14/-
705A 17/6
7I5B 97/6
7I7A 8/6
801 6/-
803 22/6
805 30/-
807 AMER 7/-
8078R 5/-
808 8/-
813 67/6
815 41);-
816 30/-

029A 301-
I5632 /-

843 7/4
901 I5/ -
866A .. , 12/6
872A 35/-
930 8/-
954 2j-
956 2/-
1619 5/-
1625 6/-
1626 4/6
1629 4/6
6120 4/-
7193 1/9
7475 5/-
80 IOAR _22/6
80I3A 25/-
8020 6/-
9001 46
9003 5/6
9004 4/-
9006 4/ -

Cathode Ray
Tubes:
3BP1
5BP I
5CP1
5FP7
7BP7
12DP7
VCR97

25/-
35/-
42/6
45/-
40/-
60/-
15/--

VCRX258 (with
scanning coil)

45/-
VCR138 ...30/ -
VC I 39A ...35/ -

Photo Tubes:
GST6 12/6
931A 50/ -

Special Valves:
2J31 45/-
3A/ 1481 45/-
31/170/E f35
31 I 92/E f37/10

726A723A/B 27/50/-6
ACT25 40/-
CV69I 60/-
K R3 45/-
VX7I10 15/-
WL417A 15/ -

AND MANY OTHERS IN STOCK including Cathode Ray Tubes and Special Valves.

All U.K. orders below 10/- P. & P. I/-; over 10/- 1/6; orders over L3 P. & P. free. C.O.D. 2/. extra. Overseas Postage extra at cost.

BRAND NEW ORIGINAL SPARE PARTS
FOR AR88 RECEIVERS.
Please write your requirements.

MARCONI SIGNAL GENERATOR. T/F
I44G, 85 Kc/s-25 Mc/s. Made up to new
standards, E70. Delivered free.

VARIOMETERS for W/S No. 19. Fully tested
and working 12/6. P. & P. 2/6.

FILAMENT TRANSFORMERS. Primary
0-190-210-230-250 v., 50 cis. Sec. I. 2.5 v. CT
at 10 amps. 2. 2.5 v. CT at 10 amps. 3. 10.5 v.
CT at II amps., 4,000 v. insulation. Price
f2/19/-. P. & P. 5/-. Primary 0-190-210-230-
250 v. 50 c/s. Sec. I. 10 v. CT at 4.5 amps.
2. 10 v. CT at 4.5 amps., 4,000 v. insulation,
[I/16/-. P. & P. 5/-. Primary 230 v. 50/60 c/s.
67 v/amps. Sec. I. 6.3 v. 1-6 amps. 2. 6.3 v. CT
3 nines. 3. 6.3 v. CT 3 amps. 4. 6.3 v. CT 3
amps., f1/112/.. P. & P. 5/-.

LOW RESISTANCE HEADPHONES.
Brand new, balanced armature, DLR, 7/6.
P. & P. II-.

TELEPHONE HANDSET. Standard G.P.O.
type new, 12/, P. & P. 1/6.

TRANS -RECEIVER No. 22. 2 megacycles
to 8 Me/s. Built almost exactly as Number 19.
Set much more economical in battery con-
sumption. Complete in fully working condition
with power pack for 12 volts. head -gear and
microphone, assembly key. £9/19/6. Carriage
15/,

U.H.F. SIGNAL GENERATOR TYPE TSI4
3,200-3,370mc/s., power measuring range 20-
200 mW., R.F. output power- 20 to -100
dbm below I mW. Power supply 115

w. A.C. Price E15. Carriage 15/,

Complete V.F.O. Unit from TX53. Freq.
range in 4 switched bands from 1.2-17.5 Mc/s.
Two V.T. 50Is as oscillator and buffer, 807 as
driver, two S130s as voltage stabilizers. Output
sufficient to drive two 813s in parallel. Slow
motion drive directly calibrated in Mc/s.
Provision for crystal control, metering of buffer
and driver stage. Power requirements 400 v.
and 6.3 v. D.C. Can also be used as low power
transmitter. In excellent condition with valves
and circuit diagram, E6. P. & P. 15/,

VACUUM CONDENSER. 32,000 v., SO pF.
12/6. P. & P. 3/-.
AR88P RECEIVER, LSO.
AR 88 LF, E41/10/..
Fully reconditioned. Completely rebuilt
with PVC wiring. E85.
DRIVER TRANSFORMERS. Primary 500
ohms imp. Sec. to match two 805 in push-pull
£11716. P. & P. 51-.

COMPLETE SET OF STRONG AERIAL
RODS (American). Screw -in type MP49, 50,
51, 52, 53, total length 15ft. In. top diameter
0.615in., bottom diameter 0.185in., together
with matched aerial base. M937 with ceramic
insulator, ideal for car or roof insulation
E2/10/-. Post free.

P. C. RADIO LTD.
170, GOLDHAWK RD.,
W.12 SHEpherds Bush 4946

TRANSFORMERS. . elay supply Primary
230 v. Sec. 0-27/29131 v. at 0.5 amp., 15/-.
P. & P. 5j-.
SCR 522 RECEIVERS (BC624), 100-156 Mc/s.,
no valves, 7/6. P. & P. 5/-.
H.T. CHOKES made by Bendix Radio
(U.S.A.) 3 henrys .600A D.C. 25 ohms D.C.
resistance 18 volts R.M.S. 60 cycle test £I/12/6.
P. & P. 6/-.
Ditto 10 henrys 250 amps. D.C. 90 ohms D.C.
resistance 1500 R.M.S. 60 cycle test 16/6. P. & P.
3/6.
ROTARY CONVERTEI: UNIT. Input
11.5/12.5 v. D.C. Output 200 wA. D.C., E2.
P. & P. 15/-.

MINIATURE RELAYS. Changeover 12-30 v.
D.C. supply, 5 amps. contacts, 51-, P. & P. 2/-.
PRE-SET DOUBLE POTENTIOMETERS,
2 x 3,000 ohms linear 4 w., 5/-, P. & P. 1/6.
VIBRATOR UNIT. 12 v./160 v. 35 m/amps.
Exceedingly well filtered and smoothed,
excellent for car radios. New, including one
6X5G valve and vibrator 17/6. P. & P. 5/-.
CARBON INSET MICROPHONE, G.P.O.
type 2/6. P. & P. 1/-.

TCS RECEIVERS made by Collins of U.S.A.,
in fully guaranteed working condition. 1.5-
12 Me/s. Line-up: 1257 (I), 12SQ7 (I), 12A6
(2), 12SK7 (3), power requirements 12 volts
L.T., 225 volts H.T. f11110/-, carriage 12/6.

SPECIAL BUILT POWER PACK for the
above. 230 volts A.G. mains, including 6X5
GT valve. E3/10/-. Carriage 5/-.
MARCONI CR-100 COMMUNICATIONS
RECEIVER. 60 Kc/s-30 Mc/s., very good
condition E25. Carriage 11/10/-.

PERSONAL CALLERS WELCOME
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TRANSFORMERS FOR
New Industrial Projects

that work to specification

First Time
provide a sound and satisfactory economy.

They can be obtained from: R. F. GILSON LTD.
who provide a first class service to manufacturers
in prototype design and small or medium scale

production of transformers and chokes for

Communications
Electronics

Instrumentation
Automation

Research
Etc. Etc..

If Transformers are your problem
R. F.GeGorgILes SONWi LTD.LetaSt. Solve it

I Road, mbledon,
S.W.19. WIM 5695

STABILIZE YOUR AC MAINS with the finest
equipment, at a fraction of the normal cost:-

FERRANTI 7+-KVA MOVING COIL
AUTOMATIC VOLTAGE REGULATORS

Any stabilized output voltage in the range 200-250 v.
can be selected by plug -board tappings. The selected
output voltage is automatically maintained constant
within +4%, at all loads 0 to 30/371 amps., when the
supply voltage is varying over the range +8% to

 Frequency compensated 45-55 and 54-66 c/s.
 Excellent output wave -form.
 Can also be used as a variable transformer.
 Unused. Complete with spares and instruction

book.
P. B. CRAWSHAY

94 Pixmore Way, Letchworth, Herts. 'Phone 1851

THE HIGH-FIDELITY
MAIL ORDER SPECIALISTS

GOODS DESPATCHED BY RETURN

Carriage, Packing & Insurance (U.K.) FREE !!
AMPLIFIERS TUNERS  SPEAKERS ' MOTORS PICK-UPS MICROPHONES

CABINETS  TAPE RECORDERS
Quad. Leak. Rogers, Dulei, Armstrong, Chapman, Jason, Wharfedale, T.S.L.. Good -
mans, Garrard, O.E.C., Connoisseur. W.B., Collaro, Lenco, Aeos, B.J. Philips, Lustre -
phone, Record Housing, Ferrograph, Vortexion, Brenell, Wearite, Tannoy, Lowther,
Ronette, Fi-cord, etc.
Hire Purchase Terms available  "Comparator" Demonstrations

WORLD WIDE EXPORTERS
* OVERSEAS ORDERS SENT FREE OF PURCHASE TAX

AND SHIPPED PROMPTLY AT MINIMUM COST

C. C. GOODWIN (SALES) LTD.
(Dept.W.16) 7, THE BROADWAY, WOOD GREEN,
LONDON, N.22 Ca Ifro,

elcon,1 Tel. BOWes Park 0077/8.

co
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Vital up-to-date

facts and figures

for the radio

and electrical industries

The annual directory of the radio, tele-
vision and domestic electrical industries,
including trade addresses, wholesalers'
directory, legal information, rates of pay
in the industry, list of proprietary
names and classified buyers' guide.
Features include television section,
specifications of current radio and tele-
vision receivers, tape recorders and a
section devoted to valve base
connections and diagrams.

15s net by post 16s 6d 41B pages

from leading booksellers

Published for
"Wireless & Electrical Trader"

by ILIFFE Books Ltd. .0/.
Dorset House,
Stamford Street, London S.E.1.

PARKERS SHEET

METAL FOLDING

MACHINE

HEAVY VICE

MODELS

With Bevelled Former Bars

1

Carr. free

No. I. Capacity 18 gauge mild steel x 36in. wide C 10 0
No. 2. Capacity 18 gauge mild steel x 24in. wide E5 5 0
No. 3. Capacity 16 gauge mild steel x 18in. wide a 5 0
End folding attachments for Radio Chassis, Tray and Box Making...for 36in.
model, 3/6 per ft. Other models 2/-. The two smaller models will form
flanges. As supplied to Government Departments, Universities, Hospitals.
One year's guarantee. Money refunded if not satisfied. Send for details.
A. B. PARKER, Wheatcroft Works, Wellington Street, Batley,

Yorks. Tel. 426.

TRANSFORMERS

COILS LARGE OR SMALL QUANTITIES

CHOKES TRADE ENQUIRIES WELCOMED

SPECIALISTS IN

FINE WIRE WINDINGS
MINIATURE TRANSFORMERS, PICK-UP,
CLOCK AND INSTRUMENT COILS, ETC.

VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.
CONTRACTORS TO G.P.O., M.O.S., L.E.B., ETC.

123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST. 1933
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RADIO CLEARANCE LTD.
TRADE 27 TOTTENHAM COURT RD., LONDON, W.I

ENQUIRIES
INVITED The oldest Component Specialists in the Tradeowwiow."#%~."."

FOLLOWING THE STUPENDOUS SUCCESS OF

1  Waveband coverage of 530 kc/s to 1,620 kc/s and 160 kc/s to
270 kcis.

 Assured reception of at least a dozen stations in daylight!
 Large clearly -calibrated station -named dial.
 Internal high -gain Ferrox aerial.
 5 :1 ratio slow motion tuning.
 Fitted with the latest 12000 -line high -flux loudspeaker.
 Power of 410 milliwatts from the single -ended push-pull final

stage.
 Specially designed aerial matching coil for use in a CAR.
 Only first grade fully -guaranteed Mazda matched transistors

and diodes are used.

Telephone:
MUSEUM 9188

EST. 30 YRS.

THE "MIRACLE"
WE NOW INTRODUCE FOR 1961

THE "CONTESSA"
A really remarkable 2 -Band 6 -Transistor Superhet Kit
as displayed at the Radio Hobbies Exhibition.

The Contessa is the professional looking set with the
professional performance.

Study these brilliant features which cannot be found in
any other kit -

 Double tuned IF transformers for maximum gain and knife -
edged selectivity.

 Fully drilled printed circuit panel marked with component
numbers.

 The two-colour case measures 10 x 71 x 31in. and weighs
approx. 4 lbs. when assembled.

 Battery lasts 4 months with normal usage.
 Book supplied with detailed assembly instructions, diagrams

and circuitry.
Anyone can build this set -everything supplied -just a
soldering iron required.

Send for comprehensive descriptive I and Parts List, 3/6 post free.
E1140'0

Plus 3/6 Regd. P.P

Inclusive porirceofuorr aBlul ayssAocsiayteoducoBmi joIoLnDenstcs,HcaEbminEetaannyd bpaattretrsy,scooldmpsleetnearinateevleyry, detail.

LA"AliftAi"1"-"AlAAWA0100/1
MOULDED TROPICAL PAPER CONDENSERS

Small, non -inductive, insulated, high-grade Capacitors.
150 v. Wkg., .15 Mfd. 5% 10d. .22 Mid. 10% 9d. 2 Mfd.
10% 1/10.250 v. Wkg...068 Mfd. 9d..1 Mfd. 1/1..22 Mfd.
2% 1/4. 1 Mfd. 10% 1/7. 500 v. Wkg., 680 pF., 1,000
p0'., 1,500 pF., 2,200 pF., 7d. each. 3,300 pF., 8d.
5,000 pF., 6,800 pF., .01 Mid. 9d. each. 8,200 pF., 1/-.
.022 Mfd., .03 Mfd. 3.0d. each. .047 MM. 2% .05 Mfd.
lid. each. .1 Mfd. 116. .25 Mfd. 1/7. .5 Mfd. 1/3.
750 v. Wkg., 470 pF., 10% 820pF., 1,500 p0., 2,000 pF.,
8d. each. 5,000 pF., 6,800 pF., 9d. each. .022 Mfd. 10d.
1,000 v. Wkg., 1,000 pF., 9d. 6,800 p0'., 10d. .01 Mid.,
1,500 v. 1/, .12 Mfd., .15 Mid., 1/1 each.

VALVE HOLDERS
4 pin UR, 7d. 7 pin Brit. Pax. 3d. 7 pin Brit. Porc. 4d.
Int. Octal Pax. 3d. Internat. Octal McMurdo 6d. Mazda
Octal Pax. 3d. Loctals Amp. gd. B70 Pax. ed. B70
P.T.F.E. 8d. B70 Cer. with saddle and valve retaining
spring 1/-. B8A Pax. 4d. BSA Amp. 6d. BSA Cer. 8d.
BOA Pax. 6d. BOA Cer. 106. BOA Cer. with saddle and
valve retaining spring 11, BOA Cer. skirted 1/-. BOA
Cans. 6d. BOA printed circuit 10d. B7G Valve cans 6d.
EY88 High Voltage holders 1/3.

VARIABLE GANG CONDENSERS
Twin Gang .0005 MM. Olin. x 20L x lain. Spindle kin.

Min. Twin Gang .0005 Mid. 2/in. x lain. x lain.
Spindle lin. 5/6, with Trimmers 6/6. and Dust cover
7.6.

AM,FM 2 -Gang Condensers. 500+20 pF., 316,

TRANSISTOR COMPONENTS
SUB MiNIATURE ELECTROLYTIC CONDENSERS
Moat with sleeves. all at 2)3 each.
.1 Mtd. 50 v., .25 Md. 15 v., .5 Mid. 50 v.. 1 MM.
25 v., 2 Mid., 6 v., 15 v., 70 v., 4 MM.. 12 v. 5 Mid.
25 v.. 6 Mid. 3 v., 6 v., 8 MM. 3 v.. 6 v., 15 v., So v.,
10 Mtd. 6 v., 25 v.. 16 Mtd. 3 v., 6 v, 30 v. 20 Mid.
15 v., 25 MM. 12 v., 30 Mid. 3 v., 6 v., 12 v., 50 MEd. 0 v.

SUB MINIATURE TRANSISTOR emu
Set of 3 I.F. Transformers 470 lic/s plus Oscillator
coil.
As specified for Mazda Circuits 23/6 complete.
As specified for Mallard Circuits 23/8 complete.
WTC oscillator Coils for Jackson or Plessey Gang 4/6
each. WTC 470 ke/s. I.F. Transformers 4/- each,
7/6 pair.

SUB MINIATURE CARBON POTS
51(.. 50K., 220K., 330K., 1M, 2/, 5M with switch,
4/6. OK, 1/6, 600K preset 1/-. 1M Transistor Pots
2/-. 5K Transistor Pots 1/8.

FULLY MOULDED TRACK POTS
(Diameter fin. SHORT SPINDLES) 2/6 each.

IOU 2500.4000. 4700, 5000 lk., 2k., 2.5k., 5k., 10k.,
15k, 25k., 505., 100k., 2.50k., 500k., 151.

SUB MINIATURE METALLISED PAPER CON-
DENSERS tin. x 11n. 100 V. working.

.006 Mfd., .0022 Mfd., .002 Mfd., .001 Mfd., 8d, each.

.02 Mfd., .04 Mid. Price 9d. each.
MIN. POLYSTYRENE CONDENSERS

10 pF., 50 pF., 59 pF., 75 pF., 82 pF.. 100 pF., 125 v.
wkg. gd. each. 300 pF., 350 pF., 390 pF., 470 pF.,
580 pF., 1,000 pF., 1.200 pF., 4,000 pF., 9d. each.

TV PRESET CONTROLS
DISC CERAMIC CONDENSERS 500 v. Wkg. Knurled knob and 6BA fixing holes. Diam. lin.

A.2 p0'., 470 pF., 500 pF., .001 Mid., .002 Mfd., .0025 Mid., 10011 5K. 10K., 25K., 50K.. 100K., 200K., 250K., 500K.,
.003 Mfd., .005 Mfd. ea. each. .01 Mfd. 9d, 1.5M., 2M., 1/3 each. 25K wirewound 1/6.

SWITCHES ROTARY
Sine 14in. die. 2in. spindles. Price 2'11 each.
1 pole 10 way. 1 pole 12 way. 2 pole 2 way. '2 pole 3 way.
2 pole 4 way. 2 pole 5 way. 2 pole 6 way. 3 pole 3 way.
3 pole 4 way. 4 pole 3 way.

POTMETERS CARBON -HI -GRADE
Moulded Tracks. Diam. 1 ain.. lain. spindles.
10K., 25K. Linear only. 50K., 100K 250K., 500K.,
1M., 2M. Log or Linear. less switch, 2/6 each. With
switch 4/6.

TRANSFORMERS
Audio Output Types 5.0000 to 30 3/9. 30,0000 to 30
4/6. Universal CRT Boosters with tapped primaries 2 
6.3 v. 13 v. 25% boost all tape. 10,6. Filament Trans-
formers. centre tapped. 6.3 v. 3 amps. 9/6.

MODERN TV COMPONENTS
Ferrox Line 0/P Transformers, 16 kV. U25 10/6. (90'
Types 12/6.1 Frame 0/P transformers to match 4/6.
Scanning Coils to match 10,6. ,90° types 12/8.) Pane.
containing 6 preset pots 5/-. Smoothing Chokes: 2 Hy.
250 mA. 3/11. 1.9 Hy. 250 mA. 2/11. 1.3 Hy. 250 mA.
2/6.
G.E.C. Metal Rectifier 250 e. 250 mA. 10/-. 34 Meg.
I.F.T. 1/6 ea. 38 Meg. I.F.T. (link) 2/- ea. Masks 14in..
17in. and 21in. 2/6. 3/6. 4/6 (plus 2/6 p.P.).

MISCELLANEOUS
Crocodile clips 4d. Coax. Plugs and Sockets 2/2 per pair.
Condenser clips lin., lain., I lin.. and lain. 6d. ea.
Parmeko Smoothing Choke 8/9 Hy. 100 mA. 6/6, 500 pF.
15 Kv. moulded Condensers 2/6. WX2s Westector 6d.
Transistor Twin gang condensers 387+166 pF. ex. equip.
418. Vibrator Hash Chokes 1/-. Ext. Loudspeaker
panel with switch 1/-. 0A81 3,-.

We have an extensive range of Waxed Paper Condensers
(average price 5d. each). Metallised Paper Condense.
(average price 11d. each) and Wirewound resistors 5/6/7 -
watt types (average price 11- each).

All Electrolytic Condensers as advertised in May 1960 issue still available.

STAMPED AND ADDRESSED ENVELOPE with any enquiry please. But regret no lists or catalogues -our stocks move too quickly!
PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES

TERMS OF BUSINESS: CASH WITH ORDER OR C.O.D. ON ORDERS OVER 10/..



14S WIRELESS WORLD MARCH. 1961

SAMSON'S SURPLUS STORES LTD.
LONDON'S GREATEST DEALERS IN RADIO AND ELECTRONIC EQUIPMENT

HEAVY Dun, c=uar

TRANSFORMERS( 081
LONDONS

LARGEST SELECTION

All ratings tropical and in perfect con-
dition.
No. I. Pri. 240 v. Sec. 6.12 v. 10 amps. 45/-.
Carr. 4/-.
No. 2. Pri. 100-240 v. Sec. two separate
windings. Tapped 15, 16, 17 v. 4 amps. 37/6.
Carr. 4/-.
No. 3. Pri. 200-240 v. Sec. 6.3 v. 15 amps.
25/-. P.P. 3/6.
No. 4. Pri. 220-240 v. Sec. four separate
windings 3 x 5 v. C.T. 4 amps., 4 v. 4 amps.
Potted type, 32/6. P.P. 3/6.
No. S. Pri. 220-240 v. Sec. three separate
windings, 6.3 v. 4 amps. C.T., 6.3 v. 4 amps. C.T.,
6.3 v. 4 amps.. 29/6. P.P. 3/6.
No. 6. Pri. 230 v. Sec. 6.3 v. 5 amps., 6.3 v.
I amp. and tapped H.T. winding, 65 v., 130 v.,
195 v., 85 inA,, 15/-. P.P. 2/6.
No. 7. Pri. 220-240 v. Sec. tapped 9 v. 15 v.
4 amps., 22/6. P.P. 3/6.
No. 8. Pri. 220-240 v. Sec. tapped, 12, 20,
24 v. 2 amps., 22/6. P.P. 3/6.
No. 9. Pri. 200-240 v. Sec. tapped 48, 56,
60 v. I amp., 27/6. P.P. 3/6.
No. 10. Pri. 200-240 v. Sec. tapped 3, 5, 12,
20, 30 v. 2 amps., 25/.. P.P. 3/6.
No. II. Pri. 230 v. Set. 10 v. C.T. 10 amps.
and 4 v. 7 amps., 32/6. P.P. 3/6.
No. 12. Pri. 200-240 v. Sec. tapped 30, 32, 34,
36 v. 5 amps., 57/6. Carr. 4/-.
No. 13. Pri. 200 240 v. Sec. tapped 10, 17,
18 v. 10 amps., 57/6. Carr. 4/,
No. 14. Pri. 230 v. 50 v. 2 a., 6.3 v. 5 a., 6.3 v.
2 a., 6.3 v. I a., 6.3 v. 0.6 a., 5 v. 3 a., 5 v. 5.6
Potted type, 39/6. Carr. 5/-.
No. IS. Pri. 240 v. Sec. tapped 6 v.-12 v.,
20 amps., 69/6. Carr. 4/..
No. 16. Pri. 240 v. Sec. tapped 12 v. -I8 v.,
10 amps., 52/6.
No. 17. Pri. 230 v. Sec. 4.2 v. + 4.2 v. 10 amps.,
25/-. P.P. 3/6.
No. 18. Pri. 230 v. Sec. 24 v. 30 amps., E8/10/-.
Carr. 5/-.
No. 19. Pri. 230 v. Sec. 20 v. 20 amps., i4/5/..
Carr. 5/..
No. 20. Pri. 230 v. Sec. 20 v. 30 amps., E6/15/-.
Carr. 5/-.

SPECIAL OFFER: PARMEKO L.T.
TRANSFORMERS. Pri. 230 v. Sec.
24 v. 2 amps. Tropically rated, completely
enclosed in metal cases with fitted fuses
and neon indicator. Brand new in maker's
cartons. Fraction of cost. 25/-. P.P. 3/6.

SPECIAL OFFER: LATEST A.M. RE-
LEASE. Isolation Transformers. Pri. tapped
100, 200, 220, 240 v. Sec. 225 v. 1.1 Amps.
Tropically rated. Guaranteed E3/S/-. Carr.
7/6.

EXCLUSIVE PURCHASE OF A.M.
HEAVY DUTY TRANSFORMERS.

Tapped to give the following specifications:
Pri. 440-400 v. S.P. Sec. 220 v. or 110 v. 600
watts.
Pri. 220 v. Sec. 220 v. or 110 v. 600 watts.
Pri. 220 v. Sec. 55 v. 10 amps. All winding.
Double wound ES/19/6. Carr. 7/6.

GUNFIRE ELECTRIC TIME SWITCHES
A.C. 200-250 v. 20 amp. switch contacts.
Make and break once every 24 hours. Com-
plete with mounting bracket, earth strip and
instructions. Supplied brand new at a frac-
tion of maker's price. 69/6. P.P. 2/6.

A M.

CAPACITORS
TROPICALLY RATED

GUARANTEED
BRITISH TYPES. 30 mfd., 400 v. wkg.,
26 mfd., 500 v. wkg., 20 mfd. 500 v. wkg., 15/ -
each. 8 mfd., 1,500 v. wkg., 12/6. 10 mfd.,
450 v. wkg., 8/6. 8 mfd. 500 v. wkg. sub chassis
mounting, 8/6. 8 mfd., 250 v. wkg., 5/6. 4 mfd.
1,000 v. wkg., St-. 4 mfd., 800 v. wkg., 4/6.
2 mfd., 1,000 v. wkg., 3/9. 0-5 mfd., 2,000 v.
wkg. 4/6.15 mfd. 250 v. wkg. A.C., 15/ .P P 2/
8 mfd. 1,000 v. wkg. at 71 deg. C., 10/6. P.P.
2/-. 4 mfd. 1,500 v. wkg. at 140 deg. F. 10/6.
P.P. 2/-.

AMERICAN TYPES. 45 mfd., 200 v. wkg ,
10/6. 16 mfd., 400 v. wkg., 8/6. 10 mfd., 1,500 v.
wkg., 15/6. 10 mfd., 600 v. wkg., 10/6. 8 mfd.,
1,500 v. wkg., 12/6. 6 mfd., 330 v. wkg., A.C.,
7/6. Please add 2/. postage on all capacitors.

AMERICAN HIGH VOLTAGE CAPACI-
TORS. 2 mfd., 10,000 volts wkg., E13/10/..
Carr. 7/6. 0.25 mfd., 25,000 volts wkg., E6/10/ -
Carr. 7/6. Supplied brand new in maker's
cartons at a fraction of original price.

Manufactured by Crompton Parkinson MI 50
cycles, supplied new and guaranteed, 32/6.
P.P. 3/6.

SANGAMO SYNCHRONOUS MOTORS
A.G. 200-250 v. I dia., 7/6. P.P. 1/6.

CROMPTON PARKINSON 44in. A.C. MI
AMMETERS. 0-30 amps. flush mounting,
27/6. P.P. 3/6.

WESTINGHOUSE HEAVY DUTY L.T.
SUPPLY UNITS
TYPE 115. A.C. input
200-250 volts. D.C.
Output 26 amps.
into a 24 volt (nominal)
battery. Rating con-
tinuous. Max. ambient
temp. 35 deg. C.
Completely smoothed
and stabilised. Built in
metal case approx. size
17 x 21 x 19 inches.
With fitted fuses. On/
Off switch. Recondi-
tioned as new. E32/10/- ex warehouse. Origi al
maker's price over L100.

SPECIAL PURCHASE!!
NIFE ALKALINE BATTERIES
6 VOLT 75 A.H. TYPE LR7

SUITABLE FOR ENGINE STARTING
Five 1.2 v. cells crated and connected to give
6 v. Brand new and fully guaranteed. Size of
crate I51in. x I2in. x 61in. E7/10/-. Carr. 15/,

SPECIAL OFFER HIGH GRADE PVC
SLEEVING. 6 mm. 100 yd. coils, 10/6. P.P.
2/.. 2 mm. I gross yd. coils 6/-. P.P. 2/-. I mm.
250 yd. coils, 6/-. P.P. 2/-.
R.C.A. 1616 VALVES. Brand new and boxed.
3/6 each. P.P. 1/6. Six for 17/6. P.P. 3/6.
AMERICAN PRESSURE ACTUATED
SWITCHES. Proof P.S.1.75., 10/6. P.P. 2/-.

'BRAND NEW
AIR MINISTRY
'POCKET
VOLT

METERS
DOUBLE READING, MOVING COIL.
0-3 v. and 0 30 v. D.C. Centre zero. Offered
at a fraction of maker's price, 12/6. P.P. 2/-.

RECTANGULAR 500 MICROAMMETERS.
5 x 4in. Panel mounting. Scaled 0-250, 59/6.
P.P. 2/6.

250-0-250 MICROAMMETERS. Latest
type 21 inch sq. flush. By Ernest Turner.
Brand new and guaranteed. 42/6. P.P. 2/6.

SPECIAL OFFER. BRAND NEW
PARMEKO SEALED TRANSFORMERS.
Pri. tapped 200-220-240 v. Sec. 4 volt C.T.
36 amps. Tropically rated. 25 kV. D.C.
insulation. Size 9 x 8 x 8 inches plus 4 inch
terminals. Offered at a fraction of maker's
price. E9/10/-. Packing and carriage 15/-.

BRAND NEW W.D. TELEPHONE
CABLE. Twin DB one mile drums f7/10/-,
carr. 15/-. Twin D3 500 yard drums 49/6,
carr. 5/-. Single D3 one mile drums 85/., carr.
7/6. Also 1/3 mile drums 32/6, carr.

COMMANDO ASSULT CABLE. P.V.C.
1,000 yard drums 8/11, carr. 4/-. Cartons of
five drums 42/6, carr. 7/6.

HEAVY DUTY AUTO TRANSFORMERS.
Tropically rated at 5 kVA. Tapped 250, 240,
230, 220, 120, 115, 110, 105 volts. Completely
enclosed in metal case. Size 23 x 14 x I lin.
Weight approx. 2 cwt. Brand new, E17/10/-.
Ex -warehouse.

We have London's largest selection of
Auto Transformers from 60 watts to
IS kVA. Available from stock. Let us
know your requirements.
AMERICAN HEAVY DUTY AUTO
TRANSFORMERS. 71 kVA, 115-230 v.
" C " core winding. Completely enclosed,
EIS, ex -warehouse.

A.C. ELECTRIC CHECK METERS. 200-
250 v. 20 amp., 22/6. 10 amp. 19/6, carr. 3/6.
Reconditioned and guaranteed.

HEAVY DUTY FOOT SWITCHES.
Press co break, size of pedal 41 x 31 inches. 17/6.
P.P. 3/6.

S.T.C. F.W. RECTIFIERS. Supplied brand
new at a fraction of maker's price.
No. I. Max. A.C. input 200 v. D.C. output
6 amp. E8/10/-. Carr. 7/6.
No. 2. Max. A.C. input 75 v. D.C. output
18 amps. 0/10/-. Carr. 5/..
No. 3. Max. A.G. input 80 v. D.C. output 3
amps. E3/5/.. Carr. 5/-.
No. 4. Max. A.C. input 45 v. D.C. output
8 amps., funnel cooled. 59/6. Carr. 4/-.
No. 5. Max. A.G. input 18 v. D.C. output
15 amps. 45/ Carr. 3/6.
No. 6. Max. A.G. input 36 v. D.C. output
36 amps. E11/15/.. Carr. 4/-.
No. 7. Max. A.C. input 18 v. D.C. output 8
amps. 25/-. P.P. 2/6.
No. 8. Max. A.C. input 32 v. D.C. output
2 amps. 15/-. P.P. 2/-.
No. 9. Max. A.C. input 40 v. D.C. output
0.75 amps. 10/6. P.P. 1/6.

24 v. AIRCRAFT PUMPS AND AIR
BLOWERS AVAILABLE FROM
STOCK. PUMPS FROM 35/-. BLOW-
ERS FROM 17/6.

169-171 EDGWARE RD., LONDON, W.2. Telephone PAD 7851, AMB 5125
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YOU can further your career
with

CREI ADVANCED
ELECTRONICS

EDUCATION
C.R.E.I. home study courses in Electronics are the culmination of 33 years of working closely
with leading private companies and Government agencies in the United States. The result is a
modern advanced programme of education comparable in technological content to that offered
by technical colleges.

C.R.E.I. (London) as the European Division of The Capitol Radio Engineering Institute of Washing-
ton, D.C., are now able to offer these courses to you, with the same individual tuition methods
which have made our courses outstanding in the United States.

The demand for C.R.E.I.-trained men is shown by the fact that more than fifty corporations and
Government agencies in the U.S.A. have agreements with C.R.E.I. for enrolment of employees
under company sponsorship.

Specialised Courses are available in:-

Mathematics for Electronic Engineers, Automation, Radar, Servo.

C.R.E.I. have recently compiled a complete course in Nuclear Engineering Technology.

(C.R.E.1. courses have been officially approved in the United Kingdom for ,he purpose of part refund of fees to
members of all three Services.)

If you have had at least two years' practical experience in electronics cr the equivalent please

write for full particulars and detailed programmes to: Dept. W.3.

C.R.E.I. (LONDON), 132/5, SLOANE STREET, LONDON, S.W.1

Telephone: SLOane 8277/9
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WHAT'S YOUR LINE!
RADAR ELECTRONICS?
TELEVISION ELECTRONICS?

PULSE CIRCUITRY ?

THIS IS
OURS

COMPUTING' SYSTEM SERVICING

- 21100

Do you aspire to a position with responsibility for many thou-
sands of pounds worth of equipment? Do you realise that this
field offers excellent prospects of promotion ? If so, send in
full particulars of yourself to:

- 2800

ENGLISH

'ENGLISH ELECTRIC'
Department G.P.S.

ELECTRIC HOUSE, STRAND, LONDON, WC2
Quobng Ref. Number 390G1W.W.

for consideration against positions which are and will be
available after training in London, the Home Counties,
West Country, Midlands and the North West and others
which involve travel both in this country and abroad.
The Company is prepared to assist in any housing prob-
lem that may arise.

DO-IT-YOURSELF TRAINING TECHNIQUE

in /Win & ELECTRONICS
YOU LEARN while you BUILD...

Simple... Practical...
Fascinating ...

ANNOUNCING-after years of successful operation in other
countries-the latest system in home training In electronics
Introduced by a new British training organisation. AT LAST-
a simple way of learning-by practical means-the " how and
why" of electronics with the minimum of theory and no
rnathematicsi YOU LEARN WHILST BUILDING actual
equipment with the components and parts which we send you-
and you really have fun whilst learning! And afterwards-
you have a first-rate piece of home equipment plus the
knowledge of how it works and how it can be serviced.
THIS NEW SYSTEM brings you an exciting new
opportunity at a very moderate cost-and there are
NO MATHEMATICS! Post the reply coupon
TODAY for FREE Brochure, to Britain's Leading
Radio Training Organisation.

BUILD YOUR OWN :-
 RADIO EQUIPMENT

 HI-FI INSTALLATION
 TEST EQUIPMENT

LEARN AS YOU DO IT

[-To: RADIOSTRUCTOR (Dept. GI06) 1

Reading, Berks,

[LOTS OF INSTRUCTIVE

EXPERIMENTS AT HOME !

Malike/7afie4

Please send Brochure without obrgation to I

ParMO' Name BLOCK I

Address. CAPS

PLEASE

1212) ----- 3/61.

RADIOSTRUCTOR

Make Marofbilley PAY
UNLIMITED OPPORTUNITIES exist today for "getting on " . . .

but only for the fully trained man. Let I.C.S. tuition develop your talents
and help you to success.
STUDY IS EASY with I.C.S. guidance. The courses are thorough.
Printed manuals, fully illustrated, make study simple and progress sure.
YOUR ROAD TO SUCCESS can start from here-today. Complete
this coupon and post it to us, for full particulars of the course which
interests you. MODERATE FEES INCLUDE ALL BOOKS.

Take the right course now. . .

ADVERTISING
Gen. Advertising, Retail &
Dept. Store, Copywriting
ART
Oil A Water Colour
Commercial Illustrating

Architecture, Clerk of Wks.
Buildg. Constr. I Allied
Trades, Quantity Surveyg.
CIVIL ENGINEERING
HighwayEng.,Struct.Engrg
Concrete Engineering
COMMERCE
Bookkeeping, Accountancy
Office Training, Costing,
Secretaryship, Storekeeping
Shorthand & Typewriting
DRAUGHTSMANSHIP
Architectural, Mechanical,
Maths. I Machine Drawing
Drawing Office Practice
Structural Drawing
ELECTRONICS
industrial Electronics
Computers 8, Maintenance
FARMING
Arable & Livestock
Farm Machinery MaInt.
Pig A Poultry Keeping
Market Gardening
FIRE ENGINEERING
I.F.E. Examinations
Fire Service Promotion
GENERAL EDUCATION
Good Eng., Foreign Lange.
G.C.E. subjects at ordinary

or advanced level

HORTICULTURE
Complete Gardening
Flower & Veg. Growing
MANAGEMENT
Business Management
Hotel Management
Office Management
Industrial Management
Personnel Management
Work Study, Foremanship

PHOTOGRAPHY
Practical Photography
P.D.A. Examination
POLICE
Police Entrance Exam.

RADIO, T.V. & ELECTL.
Radio Servicing & Engrg.
T.V. Servicing A Engrg.
Radio Constrn. (with kits)

MECHANICAL & MOTOR SELLING
ENGINEERING Commercial Travellers

Engineering Maths., Weld'g sales Mangmt., Ret. Selling
Diesel Engines and Locos.
Inspection, W'kshop Pract. WRITING FOR PROFIT
Refrigeration, Motor Mech. Short Story Writing
Running and Maintenance Free -Lance Journalism
(many other subjects) And many other subjects.
INTENSIVE COACHING for all principal exami-
nations, including C.I.S., A.C.C.A., I.C.W.A.,
B.I.M., A.M.I.Mech.E., Brit.I.R.E., I.Q.S., City &
Guilds of London Institute, R.H.S., etc.

417*.74 fog* I.C.S way!
r- ( Dep t

Intertext House,
Ra2te2 2Rd).

London, S.W.11

I Send FREE book on
I Name
IAddress

IOccupation 3.61

INTERNATIONAL CORRESPONDENCE SCHOOLSBRITAIN'S LEADING ELECTRONIC TRAINING ORGANISATIOZ'
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B S
RADIO LIMITED

opportunities for engineers
TRANSISTORS  FREQUENCY MODULATION  VHF AND UHF TUNERS

REMOTE CONTROL  MINIATURISATION  PRINTED CIRCUIT TECHNIQUES
RADIO CIRCUIT DESIGN  PUSH BUTTON TUNERS  STEREOPHONIC

REPRODUCTION  TAPE RECORDERS  EXPORT RADIO TROPICALISATION
EXPORT TELEVISION  625 LINE TELEVISION  COLOUR TELEVISION

TRANSISTORISED TEST GEAR  PATTERN GENERATORS

RECENT extensions to the Development Laboratories at Chiswick, Kew and Plymouth
have created a number of attractive opportunities for keen practical Engineers of high

calibre to join the very successful teams of Bush Radio specialists working in the varied
fields set out above. Engineers of all grades are required for interesting and stimulating
design and development work on Radio, Television, Tape Recorders, Radio Gramophones
for the Home and Export markets.

The intricate test gear needed for manufacturing these products is now entering a most
interesting phase of design and embraces a wide range of new techniques and materials
affording exciting opportunities for the expression of engineering ability and the exercise
of technical knowledge, resource and ingenuity.

SENIOR ENGINEERS (£1,250-£1,750)*
Experience and achievement in practical development work. Ability to lead and accept
responsibility for group of engineers if necessary. These positions would appeal to men
whose opportunities for advancement are at present restricted but who possess the
ability and drive to undertake technical leadership in the future.

DEVELOPMENT ENGINEERS (£1,000-£1,250)*
Must have sound, up-to-date knowledge of radio or television circuit practice. Thorough
familiarity with radio measurements and all classes of electronic measuring instruments.
At least one year's practical work on circuit or test gear development essential.

TECHNICAL ASSISTANTS (£800-£1,000)*
Need keen interest in Radio or Television. HNC Standard and practical experience of
radio or electronic measurements essential. Test and Service Engineers with good basic
knowledge of Radio and Television principles and at least 3 years' practical experience
with a variety of receivers would be considered provided they can show aptitude for
design work.
*Salaries are not on a fixed scale, but will be the subject of negotiation and will be regularly
reviewed. Rapid financial promotion will be possible for applicants capable of supervising a
design from start to finish.

SENIOR AND INTERMEDIATE DRAUGHTSMEN (£800-£1,200)
Experience in radio, television or electronic instruments. An interesting range of pro-
jects utilising the latest materials and techniques is in progress.

EXPERIENCED MODEL SHOP WORKERS
Model makers, instrument makers and sheet metal workers for work in the Model
shops in liaison with the Development Laboratories.

Please write or telephone the Personnel Manager, Bush Radio Limited, Power Road,
Chiswick, London W.4. (CHlswick 6491/9) for standard application form. Or, if you
prefer, send an informal note to the Chief Engineer, covering your age, experience and
qualifications and indicating location preferred (Chiswick, Kew, Plymouth) and initial salary.

A

" 01.1.141 . HOIREIRMINIENHEighdh.di
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Development of the I.C.T. 1301 Computer is
now complete, and we are expanding our
Design Teams for work on even more
advanced computers.
We are also developing new Data Trans-
mission Systems to extend the uses of these
machines and for a variety of other appli-
cations using pulse techniques.

We require: experienced and qualified

CIRCUIT ENGINEERS
& LOGICAL DESIGNERS

APPLY: The Staff Officer,
The General Electric Co. Ltd.,
Telephone Works  COVENTRY

ELECTRONIC DEVELOPMENT
ENGINEER

required
to lead a small team engaged in the development of
commercial communication equipment. Applicants should
have a degree or equivalent qualification and some years
experience as Project Engineers. Preferred age range:
30/35 years.
NON-CONTRIBUTORY PENSION SCHEME AND LIFE

INSURANCE.
5 DAY WEEK.
EVENING INTERVIEWS ARRANGED.
Write giving details of education, qualifications and past
experiences to :-

PERSONNEL MANAGER
MULTITONE ELECTRIC CO. LTD.,
12/20 UNDERWOOD STREET, N.I.

FOR GOVERNMENT DEPARTMENTS
LABORATORIES AND EXPORT.

BC221 FREQUENCY METER
125 km to 2.) mcs.

Crystal controlled heterodyne with in
dividual numbered calibration book with
check points. 0.01% accuracy.
Limited quantity tested and guaranteed
at less than halt price previously offered

....E19f10f-
Also some complete with calibration book
but not tested or guarantee.[. E1 I

ALTHAM RADIO CO., LTD.,
JERSEY HOUSE, JERSEY STREET

MANCHESTER, 4.

The finest method
4/;4/ for cleaning records

Already over 200,003 enthusiastic users

THE " Ditt ktig"
AUTOMATIC GRAMOPHONE RECORD CLEANER

Price reduced to 17/6 (plus sit° purchase sax)
from your local dealer or

CECIL E. WATTS LTD.
Consi5on1 and Engineer ISOUnd Recording and Reproduction.

Darby House. SUNBURY-on-THAMES, MIDDX.

PART EXCHANGE
WE ARE ALWAYS WILLING
TO TAKE YOUR UNWANTED
EQUIPMENT FOR CASH OR IN
EXCHANGE FOR OTHER GOODS.
SEND FOR LISTS OF CABINETS,
PLAYER CASES AND RECOM-
MENDED HI-FI EQUIPMENT.

H. C. HARRIDGE
8 Moor St., Cambridge Circus, W.1

Open Daily Except Thursday.

COIL WINDING
High quality coil winding carried out for transformers,
chokes, telephone equipment and relays. Quantity
production a speciality.
Vacuum impregnation with solventless varnish to RCS
214 where required.
Contractors to the Admiralty, Air Ministry, Ministry
of Supply, G.P.O. and Electricity Boards.

A.I.D. and A.R.B. approved.

FRASER SPELLER TRANSFORMERS LTD.
Sydenham Road, London, S.E.26

Telephone: Sydenham
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THE

PEMBRIDGE

COLLEGE

OF ELECTRONICS

offers training in

RADIO

TELEVISION

AND ELECTRONICS

ATTENDING COURSE
Full-time One Year Course in Radio and Television.
College course in basic principles for prospective
servicing engineers.

Next course commences 18th April 1961

This course is recognised by the Radio Trades Examina-
tion Board (R.T.E.B.) for the new Servicing Certificate
examinations.

HOME -STUDY COURSES
A. Radio and Television Servicing.

(1) Introductory course.
(2) Basic course covering R.T.E.B. Intermediate Radio
and Television Servicing Certificate examination.

B. Courses in Radio, Telecommunicaticjis and Mathe-
matics up to City and Guilds Telecommunication
Technicians' Final Certificate.

For details, write to:

The Principal, P11

THE PEMBRIDGE COLLEGE
OF ELECTRONICS

34a Hereford Road, London, W.2
cc's

FREE0AMBITIOUSENGINEERS
- 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 & Elec-
tronics Courses, administered by our
Specialist Electronics Training Division-
the B.I.E. T. School of Electronics, explains
the benefits of our Employment Dept. and
shows you how to qualify for five years
promotion in one year.

We definitely Guarantee
64 NO PASS NO FEE"
Whatever your age or experience, you cannot afford
to miss reading this famous book. If you are
earning less than £25. a week, send for your
copy of "ENGINEERING OPPORTUNITIES"
today-FREE.

WHICH IS YOUR
PET SUBJECT?

Mechanical Eng.,
Electrical Eng.,

Civil Engineering,
Radio Engineering,
Automobile Eng.,

Aeronautical Eng.,
Production Eng.,

Building, Plastics.
Draughtsmanship,

Television, etc.

GET SOME
LETTERS AFTER
YOUR NAME!

A.M I.Mech.E.
A.M.I.C.E.

A.M.I.Prod.E.
A.M.I.M.I.

A.I.O.B.
A.F.R.Ae.S.

B.Sc.
A.M.Brit.I.R.E.
City & Guilds

Gen. Cert. of Education
Etc., etc.

PRACTICAL. INCLUDING

EQUIPMENT
TOOLS!

p

Basic Practical and Theore-
tic Courses for beginners in
Radio, T.V., Electronics, Etc.,
A.M.Brit.i.R.E. City & Guilds

Radio Amateurs' Exam.
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio

Radio & Television Servicing
Practical Electronics

Electronics Engineering
Automation

The secialist Elec-
tronics Division of
B. I.E.T.(incorporat-
ing E. M.I . Institutes)
NOW offers you a
real laboratory train-
ing at home with
practical equipment.
Ask for details.

BIET
SCHOOL OF
ELECTRONICS

POST COUPON NOW .9'

NAME

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Incorporating E.M.I. Institutes) II,

(Dept. SE/22 ), 29 Wright's Lane, London, W.8 ;

Please send me your FREE 156 -page
"ENGINEERING OPPORTUNITIES"

(Write if you prefer not to cut page)

ADDRESS

SUBJECT OR EXAM
THAT INTERESTS ME p

THE B.I.E.T IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD
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Plessey

Technical Editor REF. 969/3

A vacancy exists for an elec-
tronics engineer to act as Technical Editor in respect of articles intended
for the National technical press. The activities of the Group cover a
wide field and the experience of the applicant must necessarily be
broad. In addition to making recommendations on presentation and
style the duties include the progressing of the appropriate commercial
and security approvals.

The appointee will also be required to act as the liasion between the
Company's Patent Department and the Group and to maintain appropriate
records of Patents held. This will involve assessing material proposed by
the engineering staff for possible action.

Assistant Technical Editor
Applications are also invited for the post of Assistant Technical Editor
whose duties will be similar to those above and will be responsible to
the Technical Editor.

REF.Technical Illustrators Accustomed6968/4to
the layout and production of circuit diagrams and line or half -tone
illustrations to B.S. specifications and Government Services Standards.

Apply to the Personnel Manager, and quote ref.

If desired, interviews can be arranged in Central London. Applications
will be treated in the strictest confidence.

It is the Company's policy to pay generous and progressive salaries which
are fully commensurate with the individual qualifications and experience
offered. Immediate entry into Life Assurance and Pension Scheme.

THE PLESSEY COMPANY LIMITED.

                      ILFORD, ESSEX.

WALTRAR pocket audio oscillator, transistorised,
1,000 rim., supplied complete with battery, probe,
etc. Excellent technical reviews, ideal for circuit
checking, eta £13/10i- subject.
WAL GAIN transistorised pre -amplifiers, many
applications, supplied complete with battery, phono
plugs, screened lead, etc. Mono ES, Stereo £7!1G -
subject.
Pull technical literature.
WELLINGTON ACOUSTIC LABORATORIES LTD.
Farnham, Surrey Farnham 6461

GPO]
A FIRST CLASS JOB IN THE G.P.O.
Men between the ages of 20-35 are required to work
in Central London on installing and maintaining tele-
phone apparatus and transmission equipment. Older
men, up to the age of 45, will be accepted, If they have
the experience which is particularly suitable.
Commencing pay Is £9 168 per week rising to £12 2s.
Men who show ability to progrees, will be given every
opportunity to qualify for Technical Officer poets on
which the salary is £600 a year rising to £850. Further
promotion is available.
Apply In writing stating age and experience to:-

Chief Regional Engineer (Eel- S/DSA(ES)).
London Telecommunications Region,

Waterloo Bridge House,
Waterloo Road,
Loudon, S.E.1.

        

 
REBUILT TV TUBES

FULLY GUARANTEED 12 MONTHS
Complete New Gun fitted in every Tube

. £4.10.0 r 0.0.0
Immediate Delivery

Allowance on Old Tube
Carriage and Insurance 10/- extra

NU -GUN TELETUBES LIMITED
3 The Mewe, Duckett Rd., Harringay London, N.4.

Telephone: MOUntview '2903

Mullard
MULLA RD

SOUTHAMPTON WORKS
TEST EQUIPMENT DESIGN ENGINEERS
With the continuing expansion of our
Southampton Works, opportunities are
available for Design Engineers to enter
the field of Transistor and other Semi -
Conductor device manufacture. Suc-
cessful applicants would be concerned
with the design and development of
automatic equipment for both D.C. and
R.F. testing of the Semi -Conductor
devices being developed. Applicants
should be of H.N.C. or degree stan-
dard and preferably having some experi-
ence in the Electronics Test Equip-
ment field. However, a period of
training will be given, in order to
familiarise those chosen with the new
techniques involved.
Applications in writing, giving experi-
ence to date, age and full personal
details to the Personnel Officer, Mullard
Southampton Works, Millbrook Indus-
trial Estate, Southampton, quoting
reference T.19.
" Mullard" is the Trade Mark of
Mullard Limited.

VACANCIES FOR RESEARCH AND DEVELOPMENT
CRAFTSMEN IN GOVERNMENT SERVICE AT

CHELTENHAM
Experience in one or more of the following:-
(11 Maintenance of radio communication receivers.
(2) Sub -assembly lay out, wiring and testing of radio

type chassis.
(3) Cabling, wiring and adjustment of telephone type

equipment.
(4) Fault finding in and maintenance of electronic

apparatus.
(5) Maintenance of teleprinter or cypher machines

and associated telegraph equipment.
Basle Pay E9/18/2 per week phis merit pay, assessed
at interview and based on ability and experience as
under

ORDINARY RATE 10/. to 150/- per week.
SPECIAL RATE 50/- to 100/- per week.

Opportunities for permanent and pensionable poets
Five-day week; good working conditions; single
accommodation available.
Apply in writing to:-

Personnel Officer,
G.C.H.Q. (ROC/ 3),

53, Clarence Street,
Cheltenham, Glos.

MINICOIL PRODUCTS
Manufacturers of:-

Miniature Precision Coils to Specification.
Chokes, Delay Lines, Pulse Transformers etc.
Also Stockists of Ferris: Material, Con-
formers, Copper Wire, Insulating tape, etc.
2A MAXWELL ROAD, PORTSMOUTH

Phone: Portsmouth 33330

PLESSEY NUCLEONICS
are extending their Electronics
Laboratories at Northampton

The Company is engaged in the de-
velopment of an interesting variety of
nuclear electronic equipment, employing
mainly transistor circuits.

Positions are available for senior and
Junior circuit engineers, also for an in-
strument engineer with experience in
light current electrical systems and
servo control.
Write in confidence for further details to:

Personnel Manager,
Plessey Nucleonics Limited,

Weedon Road, NORTHAMPTON

PLYMOUTH AND DEVONPORT
TECHNICAL COLLEGE

Principal: E. BAILEY, B.Sc., F.R.I.C.

Required as soon as possible, Assistant
Lecturer Grade A for Radio Officer's
courses with opportunities for taking other
radio and electrical courses within the
Electrical Engineering Department. Can-
didates should hold a First Class P.M.G.
Wireless Telegraphy certificate and
M.O.T. Radar Maintenance certificate.
Sea -going and/or teaching experience are
added qualifications.

Salsry £520 x £27/10/- to £1,000 per
annum with additions for approved
experience, qualifications and training.

Forms and particulars (s.a.e.) from Clerk
to the Governors, Education Offices,
Cobourg Street, Plymouth, to whom
they should be returned as soon as possible.
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Associated Electrical Industries Limited

ELECTRONIC APPARATUS DIVISION

TECHNICAL CORRESPONDENTS
Associated Electrical Industries Limited have vacancies for TECH-

NICAL CORRESPONDENTS (ELECTRONICS) to assist with the
sales aspects of large development contracts for Radar Equipment.
Applicants would be preferred within the age groups 25-35 with O.N.C.
(Electrical) and knowledge of electronics. Suitable applicants with
Radar Testing or Production Experience will be considered.

These are staff positions, qualifying for the Company's pension
scheme. Please write for application form quoting reference A.18 to:-

Personnel Manager,
Associated Electrical Industries (Manchester) Ltd.,

Trafford Park, Manchester, 17.

z

Interesting vacancies have occurred
in the Calibration Department of
the Feltham Laboratories of E.M.I.
Electronics Ltd. for the following:

ENGINEER to carry out the maintenance, modification
and calibration of test gear equipment to A.I.D. standard.
Candidates should have at least two years' experience of
this work and also hold up to H.N.C. (Electrical En-
gineering) standard.
TECHNICAL ASSISTANT to assist an Engineer in the
carrying out of the work detailed above. Experience
in the servicing of test gear, either in the Armed Services
or industry is essential. An O.N.C. (Electrical Engineering)
would be a distinct advantage.
Initial salaries will be determined by qualifications and
experience and it is Company practice to review salaries
annually on the basis of ability and potential.

Applicants should write, giving full details and quoting
Ref. Aa 8 X, to:

Personnel Manager,
E.M.I. ELECTRONICS LTD., HAYES, MIDDX.

FIELD'S RADIOCENTRE
67, LONDON ROAD, 94 HURST STREET,
CROYDON, SURREY. BIRMINGHAM, 5.
CR0 1512. MID 7072.
CALLERS WELCOME. All mail order to 67 London
Road, Croydon, Surrey, Mark orders Dept. W.W.

MAINS TRANSFORMERS
Fully shrouded. Ex Govt. by famous manufacturer
very suitable for the Mallard amplifier.
Primary: 0-100-200-250 volts.
Secondary, 0-225-285 twice, which can be connected
to give 285-0-285 centre tap at 120 mA. 50 v. 10 mA.,
315.0-315 v. at 2 amps., 6.3 v. at 2 amps. Size
41 x 4i x 50n. Price 151-, Plus 5/- F.P.
PARMEJLO HALF SHROUDED. Drop through.
Primary, 230 volt.
Secondary, 215-0-215 v. 100 mA. 6.3 v. at 1 amp..
6.3 v. at 2 amp. Size 3 x 3 x 31in. Price 101- plus
3/6 P.P.
AUTO TRANSFORMER. Potted type 0-110.230 v.,
100 watts. Size 3 x 3 x 41Ins. Price 11../- plus 4/. P.P.
MEDIUM SIZE OUTPUT TRANSFORMERS. Push
pull. 15 ohms, suitable for 6V6 ar E.1-84 output.
10/- Pl. 2/ P.P.
PYE P.C.R. VIBRATOR POWER PACKS. Complete
with spare vibratos bulbs, fuses, all leads, 12 v. input
230 v. 100 mA. output. Brand new in original cartons.
Price 21 Pl. 5/- F.P.
VERY SPECIAL VALVE OFFER, 6,16, SAGS, 6C4.
R.C.A. Valves 2/6 each or 27/6 doz. VR 150/30 5/ -
each. P.P. 1/-.
A NEW MULTIMETER TYPE U.I. Resistance 1,000
ohms per volt, 300 micro amp. movement. A.C./D.C.
0-10-50-250-500-1,000 volts. D.C. Current, 0-100-500
mA. Resistance, 1-2,000 100.200,000 ohms, size
5 x 3 x 21in. Price 59/6, plus 2/6 P.P.
2 VOLT 16 A.M. LEAD ACID ACCUMULATORS.
Brand new ex. Govt. Price 5/- each pl. 2;6 P.P.
THROAT MIKES as used with Walkie Talkie No. 30
set. Brand new Ex. Govt. Price 316 each, plus 1/6 P.P.
CARBON HAND MIKES. With Pressel switch. Price
5/- each, 2/ P.P.
SLIDER RHEOSTATS. 1.2 ohms, 15 amp., Sin. long.
Price 10/- each, plus 2/6 P.P.
R.C.A. RELAY LONDE% TYPE VERY HEAVY DUTY.
3 pole change over type 10 amp. contacts. Brand new.
Price 61- plus 2/- 1'.P.

Fg.P.CTRICAL HOME TESTER
Consists of a moving coil meter scaled 0-15/0-250 v.
For checking wiring on cars, fires, kettles, fuses,
radio and everything electrical, complete with
instructions. Price 12/6, plus 2/ P.P.
STANDARD SMOOTHING CHOKES. 10 Hy. 100 mA
5/-. P.P. 1/6.
Agents for DULCI, LINEAR, GARRARD, B.S.R.,
TRIPLETONE, R.E.P. A VARIETY OF EX GOVT.
EQUIPMENT AVAILABLE.

15,000+
TO 25-
FROM

DUODE

DUAL

DRIVE

EXTREME NATURALNESS
CRYSTAL CLEAR DETAIL
ABSOLUTE SMOOTHNESS

UNDAMPED RESONANCES
ADDED COLORATION
WHISKERS OR BOOM
There is no mystery here. All this
comes from the famous dual drive
with built-in crossover and feed -back,

unique to Duode

Send for details of the latest Duodes, to

DUODE LTD.
24 DINGWALL ROAD, CROYDON

1



156 WIRELESS WORLD MARCH, 1961

Hawker Siddeley Aviation
LIMITED

GUIDED WEAPONS

Trio's Department. Weapons Research Division

Experienced Radio and Television Service Engineers or Test Engineers
with considerable experience in the testing of industrial electronic equipment
are invited to apply for the above positions entailing the ability to test,
programme and service Missile Telemetry and associated equipment.
The work includes the testing of prototype equipment, the manufacture
of test equipment and the servicing of commercial test gear, and is both
interesting and varied.
The Division is situated on an airfield in rural Cheshire close to housing
md shops and on main bus routes. A Superannuation scheme is in opera-
tion and there are good Canteen facilities.
Apply, quoting Ref. WRD/TD/R. 91/W to:

The Personnel Manager,

A. V. ROE & CO. LIMITED, Greengate, Middleton,

Manchester.

Instrumentation at its best .

0,1111101

SIFAM ELECTRICAL INSTRUMENT CO. LTD.
WOODLAND ROAD. TORQUAY Tel. 6382213/4

VACANCIES IN GOVERNMENT SERVICE
A number of vacancies, offering good career
prospects, exist for:-
RADIO OPERATORS .. MALE
CYPHER OPERATORS 1MALE AND
TELEPRINTER OPERATORS 5 FEMALE
Write, giving details of education, qualifications
and experience to:-
Personnel Officer, G.C.H.Q. (3/R.C.0.), Foreign
Office, 63, Clarence Street, Cheltenham, Glos.

Sonic V Portable.
TAPE 'RECORDER

 Manufactured with finest British materials.
All irequencies within the range of 40-
12,000 c/s.

 Can be used as a straight amplifier having
two speakers to which 5.3 watts are de-
livered (max. rating 9.5 watts).
3 -speed recording on lour -track tape.
Erase head can be switched off to enable
superimposing of recordings. etc.

Price of twin track, complete with crystal micro-
phone, tape, spare spool, telephone adaptor, and
lead with jack plugs for GNS.recording radio or records.

FOUR TRACK MODEL 50 GNS.

GENERAL SONIC RADIOS
92 Ca:edon:an Road, N.1-Ter 0322

REBUILT T/V TUBES
12"-I4" £4 15 0 15"-17" £5 5 0

21" £7 15 0
ALL TUBES GUARANTEED FOR 12 MTHS
15/. ALLOWED ON YOUR OLD BULB.

CARRIAGE AND INSURANCE EXTRA.

VACUUM ELECTRONIC LTD.
3, SACKVILLE ST., LONDON. W.I.

Phone REG 6404

A. K. & L. G. SMITH LIMITED
Wholesalers and Distributors of

Electrical and Electronic Appliances,
Household, Etc.

38, Nunhead Lane, Peckham, London, S.E.15

THE AUSTIN MOTOR COMPANY LIMITED
offer opportunities for versatile young
ELECTRONIC ENGINEERS

and require
Electrical/Electronic Maintenance Engineers for Electronic Data
Processing Equipment. Both Valve and Transistor Techniques
as well as Magnetic Drums and Cores are involved with a variety
of input and output equipment.
Only young men aged between 22 and 35 in possession of
H.N.C. in Electronic or Electrical Engineering including
Electronics are invited to apply.
The positions are permanent and the prospects excellent. The
Company offers a five day week and membership of its Pension
and Life Assurance Scheme.
Applications by letter giving comprehensive details should be
marked " Electronics " and addressed to:-

Personnel Department,
Austin Motor Co. Ltd.,

Longbridge, Birmingham.

ELECTRONIC ENGINEER
Our progressive policy creates a vacancy in a new
laboratory for an Electronic Engineer age 25-35 to assist
in the design and development of control circuits
and counting techniques. We offer the advantages of
working for a small firm backed by the resources of a
large group. The prospects in this new field are ex-
cellent and the salary attractive. Applicants should
preferably have H.N.C. However, the prime require-
ment is a versatile approach to electronic problems.
Reply in confidence to Managing Director/TM39,
De Grave, Short & Co. Ltd., Cray Valley Works,
St. Mary Cray, Orpington, Kent.
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EMI/
Interesting vacancies have occurred in the inspection
department at the Feltham laboratories of E.M.I.

Electronics Ltd., for the following:-

ENGINEER INSPECTORS to join a team carrying out
electronic inspection of complex electronic equipment under
development, and to conduct liaison with development teams
and workshops. A strong engineering background with
experience of similar work is necessary. Candidates should
have H.N.C. (Electrical Engineering) or equivalent.

TEST ENGINEERS to carry out functional tests and to
report on sub -units and complete systems in the radar and
communications fields. Service or industrial experience in
radar equipment is necessary, and an O.N.C. qualification
would be an advantage.

ELECTRICAL INSPECTORS to carry out testing of
sub -units to performance specifications. Some previous
experience is essential.

Applications for these pensionable staff positions
be made, quoting Ref. Ia/1/X, to:-

Person ne I Manager,
E.M.I. ELECTRONICS LTD.,

HAYES, MIDDLESEX

should

ELECTRONICS FOREMAN
required by

Atomic Energy Research Establishment,
HARWELL

to supervise and train staff at the BRACKNELL FACTORY engaged
on the construction of prototypes of specialised electronic equipment
for use in nuclear research.

SALARY: Within the range £1,015-£1,160 per annum according
to experience.

Applicants should have served a recognised engineering apprentice-
ship or have had equivalent training and have at least five years practical
experience of the construction of prototype electronic equipment.

Familiarity with Ministry of Aviation approved components, ther-
mionics and transistor circuits essential. Supervisory experience and
H.N.C. an advantage.

Housing or house purchase assistance and contributory super-
annuation scheme.

Send POST CARD for details to:
Personnel Manager (1865/45), U.K.A.E.A.,

A.E.R.E., Harwell, Didcot, Berks.

"AS -NU"
REGUNNED T.V. TUBES

Supplied from stock, and despatched
by British Railways same day.
COMPLETE NEW GUNS fitted in
every tube and fully guaranteed for
TWELVE MONTHS.

Mullard Mazda

I2in. E4 10 0 E4 10 0

I4in. E4 15 0 E5 10 0

ISin. E6 0 0

I6in. 10 0

I7in. E5 10 0 E5 17 6

21 in. ... £8 10 0 E8 10 0

Plus I carr. and ins.

Other types available. Please contact:

J. P. WRIGHT
103 Carr House Road

Doncaster
Sole Distribution Agent

Phone: DON 2636 or 66252

CLEAN AND SILENT

D.C. to A.C.
UP TO 100 WATTS

WITH THE

FELGATE ELECTRONIC
INVERTER MK II

FROM 210/250 VOLTS D.C.

NO MOVING PARTS
FREQUENCY CONTROL

Monufactured by

McCART HY
RADIO AND ELECTRONICS

LIMITED
STU OLAND HALL, STU DLAND STREET,

LONDON, W.6.
1.....M.11mme,
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UNITED KINGDOM ATOMIC ENERGY AUTHORITY

PRODUCTION GROUP

INSTRUMENT MECHANICS

Windscale and Calder Works, and Chapelcross Works require experi-
enced men with knowledge of electronic equipment and/or industrial
instrumentation for fault diagnosis, repair and calibration of a wide
range of instruments used in nuclear reactors, radiation laboratories
and chemical plant. This interesting work involves the maintenance of
instruments using pulse techniques, wide band low noise amplifiers,
pulse amplitude analysers, counting circuits, television and industrial
instruments used for the measurement of pressure, temperature and flow.

Men with Services, Industrial or Commercial background of radar,
radio, television, industrial or aircraft instruments are invited to write
for further information. Training Courses in Specialised Techniques
are provided for successful applicants having suitable Instrumentation
background.

Married men living beyond daily travelling distance will be eligible
for housing. A lodging allowance is payable whilst waiting for housing.
Working conditions and promotion prospects are good.

Applications to:
Works Labour Manager, Windscale and Calder Works, Sellafield,

Seascale, Cumberland
or

Works Labour Manager, Chapelcross Works, Annan,
Dumfriesshire, Scotland.

BRITISH OVERSEAS AIRWAYS CORPORATION

RADIO INSTRUCTOR
Applications for the above post are invited to fill a vacancy

in the Central Training Unit at London Airport.
The successful applicant will be responsible for the instruc-

tion of all grades of staff in radio, radar and allied equipment.
Assistance in preparation of examinations; syllabii ; lecture
notes and manual. Reports on pupils' progress. Essential
Qualifications:-City & Guilds Final Certificate in Tele-
communications or equivalent. Experience in operation,
maintenance and overhaul of radio, radar and electronic
systems. Marked ability in expressing clearly on technical
subjects.

Applicants without academic qualifications may apply.
Desirable Qualifications:-Previous instructional experience

or specific experience in a/c radio/radar and electronic equip-
ment. Salary range £925 per annum to £1,292/10/- per annum
according to experience and qualifications.

Apply in writing, stating experience, to:-
Recruitment Manager,

B.O.A.C., London Airport,
Hounslow, Middlesex

A FIRST COURSE

IN TELEVISION
By " Decibel "

Already famous as the author
of "A First Course in Wire-
less " Decibel has produced
this book for those people who
wish to acquire a reasonable
understanding of the principles
of television. It not only deals
in a simple manner with the
reception of television pictures
but also explains how the
signals originate and the
techniques involved in the
transmission of pictures by
television - including colour
television. 15/- net.

From all booksellers

PITMAN
PARKER ST., KINGSWAY,
LONDON, W.C.2

PHILIPS ELECTRICAL
LIMITED

(Medical X -Ray Division)
45 Nightingale Lane, S.W.12

ENGINEERS required for the service and
installation of X -Ray equipment. Candidates
with O.N.C. (electrical) or electronics exper-
ience would be considered. Also applicants
with electronics experience as trainees. App-
lications with full details should be addressed
to the Personnel Officer, at the above address.

ELECTRICAL ENGINEER
OR

PHYSICIST
A young graduate electrical engineer

or physicist is required for the Electrical
Laboratory of the Ceramic Division of The
Telegraph Condenser Company.

The work of the laboratory involves
design and measurement on technical
ceramics and their applications.

Salary according to age and experience.
Applications giving details of experience
and qualifications to the

Technical Manager,
United Insulator Division of

The Telegraph Condenser Company Limited,
Oakcrott Road, Chessington, Surrey
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ATOMIC ENERGY RESEARCH ESTABLISHMENT

HARWELL
have

Vacancies for

Electronic Mechanics

Electricians and Electrical Fitters

Electro/Mechanical Instrument Mechanics

The successful applicants will be those with good training and
experience and who are willing to train for a varied and interest-
ing range of experimental work.

Several of these vacancies are with the National Institute for
Research in Nuclear Science and the new establishment being
built nearby at Culham.

* Superannuation and sick pay schemes

* Assisted transport scheme

* Further Education facilities

* Housing provided for married men living outside the
Harwell transport area, or assistance given with house
purchase.

Please send for explanatory booklet and application forms to:-

Industrial Recruitment Officer, A.E.R.E.,
Harwell, Didcot, Berks.

H.159.

Central Electricity Generating Board

SOUTHERN DIVISION

FOURTH ASSISTANT
ENGINEERS

TECHNICAL DEPARTMENT
Applications are invited for the above

appointments in the Reading and
Melksham areas.

Duties will include the installation
and maintenance of automatic telephone
type equipment including applications
in telephony, supervisory and remote
control system. Knowledge of V.F.
line signalling technique and an acquain-
tance with electronic or V.H.F. radio
would be an advantage.

Applicants should preferably possess
an appropriate Higher National Cer-
tificate or equivalent qualifications.

Salary N.J.B. Grade AX 11, £855-
£1,090.

Special application forms (not
A.E.6/ACT) obtainable only from
Divisional Secretary, 111, High
Street, Portsmouth, should be re-
turned by Wednesday, 8th March, 1961.

CAR RADIO ENGINEERS
required for installation and repair work.
Men experienced in radio repair work but
with no car experience will be considered.
Good working conditions and top rates of pay.
Apply to:

The Service Manager,
Charles Clark & Son, Ltd.,

Alexandra Street, Wolverhampton.
Telephone: 26782

RADIO TECHNICIANS
IN

CIVIL AVIATION
Men aged 19 or over for interesting work
providing and maintaining aeronautical
telecommunications and electronic naviga-
tional aids at aerodromes and radio stations in
the U.K. Fundamental knowledge of radio or
radar with some practical experience essential;
training provided on special types of equip-
ment. Salary according to age and station,
approx. L670 at age 25 rising to £795. Prospects
of permanent pensionable posts. Good oppor-
tunities for those who obtain O.N.C. in
Elec. Eng. or certain C. and G. Certificates
for promotion to posts with maximum
salaries of L950, £1,085, L1,335. Apply to the
Ministry of Aviation (Est. 5(a)/12T), Berkeley
Square House, London, W.1, or to any
Employment Exchange (quoting Order No.
Westminster 3552).

CENTRAL ELECTRICITY GENERATING
BOARD EASTERN DIVISION

BRADWELL (NUCLEAR) GENERATING
STATION (ESSEX).

Applications are invited for the following position of
INSTRUMENT MECHANICS

The rate of pay is 6/1d. per hour for a 42 hour, 5 day week.
Housing accommodation will be available for successful
applicants.
Applicants should have knowledge and experience of test and
repair of common electronic equipment and ability to use
electrical and electronic test equipment. A knowledge of
pulse circuits or conventional industrial instruments would
be an advantage.
Applications, giving details of age, education, qualifications
and past experience should be addressed to Station
Superintendent, Bradwell Generating Station, Bradwell-on-

Sea, Southminster, Essex.

LANCASHIRE DYNAMO ELECTRONIC PRODUCTS LTD.
RUGELEY, STAFFS.

"ELECTRONIC ENGINEERS TO INDUSTRY"
If you are trained to degree or H.N.C. standard in Electri-
cal Engineering and have a good knowledge of Thermionic
Valve Circuits, you are just the kind of man we are seek-
ing for our Laboratories. Should you have also a good
working knowledge of Transistor Circuit Design, so much
the better, but if not, do not be deterred-we can bring
you up to date and beyond! Our Laboratories are a fertile
breeding ground of novel ideas, stimulated by a continual
stream of enquiries from all branches of industry.

If you are looking for opportunities for well -rewarded
achievement, write to us at the address above, quoting
reference SA/WFH. Your reply should include such per-
sonal data as you feel will interest us and will, of course,
be treated in absolute confidence.
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MINISTRY OF AVIATION

E I D

ELECTRONIC
INSPECTORS

required for

Radio, Radar, Components & Electrical
Ancillaries at Bromley & Woolwich.

Varied and interesting work with opportunities
for gaining valuable experience and further
training. Excellent Promotion Prospects.

Pay 257/6d. -272/6d. cwith prospects of further
progression to 29716d.) for a 5 -day week.
Skilled men apply, stating experience, to :-

EL EC TRICAL INSPECT:ON DIRECTORATE (W.W.)

AO/L
Aquila, Golf Road, Bromley, Kent

Applications areare invited for a
number of technical posts which
will be established in the course
of the year.
Previous experience in television
broadcasting work is most desir-
able, but a few trainee posts will
be available to men who have
obtained ONC standard.
All posts will be based in Carlisle.

Apply :

CHIEF ENGINEER,

BORDER TELEV.SION LTD.,
THE TELEVISION CENTRE,

CARLISLE

A.E.I. SOUND EQUIPMENT

LTD.

require young men for employ-
ment on repair and assembly of

CINEMA EQUIPMENT
(35 mm and 16 mm)

HI-FI, P.A. AND OTHER
ELECTRONIC EQUIPMENT

at their depot at Rugby

Prospects of eventual promotion
in selected cases to

OUTSIDE SERVICE
REPRESENTATIVE

Please apply in writing to : -
A.E.I. SOUND EQUIPMENT LTD.,
Mill Road, Rugby, Warwickshire

OUR GIGANTIC STOCKS INCLUDE :
LINE OUTPUT, FRAME OUTPUT, SOUND OUTPUT,
LINE AND FRAME BLOCKING 050. TRANS. AND
SCAN C31114, FOR ANY MAKE OR MODEL TELE.
VISION.

SOME OF OUR VALVES
AZ31 8/6 PCL83 12/6 W77 5/-
B36 8/6 PCL84 10/9 Z77 3/-
D77 3/. PL33 8/6 504 5/-
D1I77 61. P136 12/9 5V4 9/-
DE9I 10/- PL38 14/6 5Y3 10/6
DK92 10/- PL81 8/6 5Z4 10/6
DK96 10/- P1.82 7/- 6A1.5 3/-
DL92 8/6 P1.83 7/. 6AM6 3/.
DL94 IN- PY31 8/. 6CD6 27/6
DL96 9/6 PY32 10/6 6132. 3/-
EB91 3/. PY80 7/. 6F1 5/-
EBC33 5/. PY81 9/- 6F12 3/-
EBF80 9/6 FY82 6/6 6F13 7/-
ECC81 5/6 PZ30 10/- 6F14 916
ECC82 6/- U22 9/6 6F16 9/6
ECC84 8/- U24 20/- em 12/6
ECF80 8/- 025 13/- 61.18 81-
ECH35 9/- 1526 12/6 61'25 8/6
ECH81 81- U31 916 6P28 1216
ECL80 7/- U50 8/6 6V6 5/6
EF39 5/- U62 7/- 10F1 6/-
EF50 4/- U191 18/- 1001 10/-
En0 4/6

3/-
U281
U182

12/6
20/-

1002
10P13

131-
6/.

EIT92 51- U301 20/- 10P14 0/.
EL33 8/6 U801 22/6 12AT7 5/6
EL38 14/6 CAP42 8/. 12AU7 61-
E134 7/. 1TB041 7/9 20D1 8/6
EY51.S.E. 6/6 UCH42 7- 20F2 0/.
EY51 8/9 UF41 8/6 261.1 12/6
EY86 8/6 UF42 5/9 20P1 10/6
EZ40 616 01.41 7/3 20P4 17/.
KT33C 9/6 UL46 7/3 2781.7 I6/-
KT36 12/6 U1,44 11/6 3001 7/3
KT66
PCC84

15/-
7/3

UY41
UU8

6/6
14/6 301.1

30P4
7/3

P0089
PCF80

13/6
7/3

13159
seal

6/6
2/6 50CD6 21/96

PCL82 10/9 SP61 2/6 185BT 32/ -
These are only examples of our valves: if you do not see
what you require send stamped addressed envelope for
special quotation.
For the Finest, Fastest Service in the country, contact-

D. & B. TELEVISION
13Ia KINGSTON ROAD
SOUTH WIMBLEDON

LONDON, S.W.I9
Phone: Cherrywood 3955

FIRM
NEAR KINGS CROSS, LONDON, HAVE

VACANCIES FOR
EXPERIENCED

ELECTRONIC ENGINEERS
They must have specialised knowledge in
amplifying equipment.
Good salary and working conditions. Write
in strict confidence co:
Box. No. 1372 cio " Wireless World."

TANNOY /t/
The leading name in

sound affairs
WEST NORWOOD SE27

Tel: Gipsy Hill 1131 (7 lines)

ROYAL NAVAL SCIENTIFIC SERVICE
GOVERNMENT COMMUNICATIONS H.Q.

CHELTENHAM
PHYSICISTS (TelecommunicationC
MATHEMATICIANS.
ELECTRICAL ENGINEERS:

(Electronics) Radar.
(Telecommunications and Radio.)

required as:-
SENIOR SCIENTIFIC OFFICERS and SCIENTIFIC
OFFICE/CS.
QUALS.: Must have let or 2nd Class hone.

degrees orequiv. (and 8.8.0.'s have had min.
3 years post -grad. exp. and be not leas than
2.6 years of age). Must normally be natural
born British subjects of natural born British
parents.
Appointment unestab. (with F.S.S.U. bene-
fits) but opportunities for those between 21
and 32 to compete for estab. posts.

SALARIES: 8.8.0. E1,342-21,654.
S.O. Z738-£1.222.

Forms from Ministry of Labour, Technical and
Scientific Register (IL), 26, King Street, London,
S.W.1, quoting A.48/1A.
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EDDY'S (Nottingham) LTD.
172 ALFRETON ROAD, NOTTINGHAM

Guaranteed New or Surplus Valves by Return of Post
IA7GT 11/6 6.15M... 4/3 12AU7 6/6 DL96 6/11 EF92 4/6
C5GT 9/9 636 4/- 12AH7 4/6 DM70 7/6 EL86 6/6
D5 ... 7/6 6K7G I/11 12K7...5/3 EABC80 7/6 EL9 I ... 4/6
L4 ... 3/6 6K7GT 6/- 12Q7... 5/3 EAF42 8/6 EY51 ... 7/11
N5GT 9/9 6K7M 7/6 I2K8 10/6 E84 I ... 6/11 EY86... 7/9
R5 ... 5/6 6K8G 5/3 20D1... 9/6 EB9 I ... 3/6 EZ80... 6/-
S5 ... 4/6 6L6G... 7/11 25A6G 8/- EBC4 I 7/6 E Z8 I ... 6/9
T4 ... 3/11 6P28... 9/6 25L6GT 8/11 EBF80 8/- GTIC 6/I I

3Q4 7/- 6Q7G 6/- 25Z4G 7/6 ECC85 619 KT33C 6/6
3Q5GT 8/6 65A7M 5/9 35L6GT 8/11 ECC8I 5/3 M U14 7/-
354 ... 5/11 6SG7M 4/9 35Z4G 5/3 ECC82 6/6 PCC84 7/3
3V4 6/9 6SJ7M 5/- 80 ... 7/6 ECC83 6/6 PCF80 7/3
5U4G 4/9 6SN7GT 4/3 90AV... 4/3 ECC84 8/3 PCF82 7/6
5Y3G... 5/9 6U4GT 10/6 954 ... 1/6 ECC85 7/11 PCL82 7/6
5Z4G... 7/6 6V6G 4/11 955 ... 3/6 ECF80 9/- PCL83 12/6
5Z4M 11/- 6V6GT 6/- 956 ... 6/6 ECF82 PL8 I ... 9/-
6A7 _10/- 6V6M 8/6 9001 ... 3/11 ECH42 8/3 PL82 7/-
6A65... 4/-
6AQ5 6/-

6X4 5/9
6X5G 4/11

9004 ... 3/11
9006 ... 3/11

ECL80
ECL82 10/- PL83 7/-

6AT6... 7/- 7B7 ... 7/6 CIC 7/6 EF36 PEN36C 8/-
6B8G... 2/11 7C5 ... 7/6 DD207 7/6 EF4 I ... 7/9 PY8I   6/11
6BA6... 5/11 7C6 7/3 DAF9 I 4/9 EF42 ... 7/6 PY82... 6/3
6BE6 ... 5/11 71-17 ... 7/6 DAF96 6/11 EF50 ... 1/9 PY83 7/3
6C4 ... 3/6 757 ... 9/- DF91... 3/11 EF80 5/- TDD4 7/6
6C6 4/9
6F6M 7/9

7Y4 6/11
10F I ... 6/1 DF96... 6/11 EF85 6/- U25 _12/6

6F33 ... 6/9 12A6 5/3 DK91 5/6 EF86 9/6 UY85 6/3

6.15C ... 2/9 I 2AT6 7/6 DK92 7/6 EF89 7/- TY86F 11/6
6J5GT 3/9 12AT7 5/3 DK96 6/11 EF9 I ... 3/6 RI9 _17/6
CAR RADIO KITS. 7 transistors. Long and Medium 2 watts Output R.F. stage and
Auto gain control. 101 gns. P. & P. 5/-. 6 or 12 v. (state which) supplied with full
instructions. Size 7f x 71 x 21in. Speaker extra 17/11.
GUITAR PICKUPS. Super hi-fi non -acoustical universal fitting. High output. Com-
plete with lead and plug. Full and easy instructions, 49/11. Post & Packing 2/6.
NIFE ACCUMULATORS. 1.25 v. Size 3 x 21 x /in. 7 amp. Hrs. weight 13 oz.
1/11 each. P. & P. 1/6 one only add 9d. per cell.
POCKET RADIO. 2 Transistors with Miniature speaker, complete with all parts, wiring
diagram and full instructions, 27/6. Batteries 1/.. P. & P. 1/6.
VIBRATORS. 12 volt 4 pin 4/11. Poet 1/-.
RECTIFIER/STABILISER. 1.4 volt Valves midget 31-. Post 6d.
2,000 mad. CONDENSERS 3 volt working 1/6. Poet 9d.
BAND MIKES. Carbon 3/11. Poet 1/9.
RECTIFIERS, contact cooled miniature 250 v. 60 mA. 7/6. EMI 4/9; RAU 6/9; EMS

716; EM4 15/6; RM5 19/6. Post 1/-.
ALL ABOVE ARE NEW AND GUARANTEED.

Any parcel insured against damage in transit for only 6d. extra per order. All uninsured
parcels at customers risk. Postage 6d. extra per order. C.O.D. or C.W.O. only. C.O.D.
charge 3/h. S.A.E. with all enquiries.

TECHNICALLY TRAINED by

IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERINGCS

Opportunities in R dio Engineering and allied professions await
the I.C.S. trained man. I C S Courses open a new world to the
keen student ...

RADIO AND TELEVISION ENGINEERING;
RADIO AND TV SERVICING;
ELECTRONICS, COMPUTERS &

DATA PROCESSING, etc.

I C S Courses give very real help to the man setting up his own
business or lacing a technical career in the radio industry
Examination Courses for: -British Institution 01 Radio Engineers,
City & Guilds TELECOMMUNICATION TECHNICIANS, C. & G
Radio & TV Servicing (R.T.E.B.) and C. & G. Radio Amateurs.

LEARN -AS -YOU -BUILD PRACTICAL RADIO COURSE
Build your own 4 -valve TRF and 5 -valve superhet radio receiver,
Signal Generator and High -quality Multimeter.

FILL IN AND POST THIS I C S COUPON TODAY
It brings the FREE I C S Prospectus containing lull particulars
of I C S courses in Radio, Television and Electronics.

INTERNATIONAL

CORRESPONDENCE

SCHOOLS

International Correspondence Schools1
(Dept. 222P), Intertext House, Parkgate

Road, London, S.W.I I

I NAME

I ADDRESS
Block Capitals Please

-.A WHOLE WORLD i
OF KNOWLEDGE tor 3.61
the KEEN STUDENT I___

The
L ELECTRICAL

METERS, we can supply and repair
within 7.14 days; to 8.S.89: Moving
coil, moving iron, electrostatic, thermo-
couple, also multirange meters, meg-
gers, pyrometers, etc.

AUDIO EQUIPMENT, we supply
and repair: Tape recorders, amplifiers,
tuners, etc.

Write or phone:

311 EDGWARE ROAD, LONDON, W.2
Phone: PADdington 451i

MORSE CODE TRAINING
Get your Radio Operator's

Licence the easy way!
1111111111111 CANDLER has taught MORSE

CODE by correspondence tor
50 years.
On Land, Sea and in the Air and
in every Continent, you will find
first-class Radio Operators who have
learnt their profession or excelled as
Amateurs the CANDLER WAY.
Write for the Candler " Book of
Facts " without obligation and see for
yourself how fascinating the Candler
Method of teaching the Morse Code
can prove. You may if you wish pay
as you learn.

CANDLER SYSTEM CO.
(55W) 52b ABINGDON RD., LONDON, W.8
Candler System Co., Denver, Colorado, U.S.A.

I

F

I

I

RECORDING

TAPE

BARGAINS !
SPECIAL OFFER

BRAND NEW
BOXED 0) EXCELLENT QUALITY
5in. 600ft. 12/6 52in. 1,200ft. 21/-

5in. 900ft. 18/- 7in. 1,200ft. 21/-
51in. 850ft. 18/- 7in. 1,8001t.. 32/6

P.P. 1/- one Tape; 1/6 two Tapes.
Money Back Guarantee. Send 10r Lists.

DICKINSONS of Pall Mall Ltd.
(Dept. W.W.)

11 Royal Opera Arcade, Pall Mall, S.W.1
,Behind Her Majesty's Thealre in the

Haymarket)

UNICAM INSTRUMENTS LIMITED
This company specialises in the production of high -

quality optical instruments for use in spectrum analysis
and has an international reputation as a leader in this
field. At all stages of manufacture the best standards
of workmanship are needed.

We have vacancies for men with electronic experience
for testing. Radar and Radio Technicians with fault
finding experience would be suitable.

If you have the kind of background which you think
would fit you for this interesting work in a pleasant
university city, please let us have full details of your
qualifications and experience.

Write to The Works Manager,
Unicam Instruments Limited,
Arbury Works, Cambridge,

quoting reference E.S.51.

MINIATURE ELECTRIC BULBS
FROM 1V to 50V

IN SIZES FROM 4.5mm to 18mm DIAMETER

After nearly 30 years of specialising solely
in the production of Miniature Electric
Lamps, we have accumulated a store of
information that is freely available to the
Electronics Industry. You are invited to
write or phone us for any information you
may require about Miniature or Sub Mini-
ature Filament Lamps for use in existing

or new projects.
VITALITY BULBS LTD.

Neville Place, Wood Green, London, N.22. 'Phone: EOWes Park 0016
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Z. & I. AERO SERVICES LTD.
Head Office : 14 South Wharf Road, London, W.2

Tel.: AMBassador 0151/2 Cables : ZAERO, LONDON
A.R.B. Approved Stockists

RETAIL BRANCH (personal callers only): 85 TOTTENHAM COURT ROAD, W.2. Tel.: LANgham 8403
Please send all enquiries, correspondence and Mail Orders to Head Office

MARCONI CR-ISO COMMUNICATION
RECEIVER

Frequency range 2 to 60 me/s. in five bands. Output
luaW/60011 and 200mW/30. Sensitivity from lAV at
:2 mole. to 14Av. at 60 mole. Double Superheterodyne
circuit with 1.F. s of 1,600 kola and 465 kola. Band-
pass filter at 100-500-1,500-5,000-10,000 cis. 500 kola
internal calibrating crystal oscillator. Extremely low
noise factor and separation of the mains power supply
unit from the receiver make this equipment eminently
suitable for many laboratory applications.
PRICE: fully overhauled and guaranteed, complete
with separate mains power supply unit. £75. P.P.25/..

STABILISED POWER SUPPLY UNIT
Input 215-245 V. A.C. Output: stabilised H.T. adjust-
able with a variable transformer up to 250 V. at 400 mA.;
G.B. supplies of 85 V. at 30 mA.; L.T. 6.3. V. A.C. at
10 amps with one side earthed. Mounted on a trolley
with rubber wheels. Secondhand in good condition
and guaranteed, £40. P.P. 40/,

E.H.T. POWER UNITS
TYPE 1o1PMSA: stabilised output adjustable from
6 to 7 kV. D.C. with an output of at least 200AA. Rack
mounted. 230 V. maim operation ... £30 0 0
TYPE 105PMB; stabilised output continuously adjust-
able from 3 to 30 kV. D.C. with an output of approxi-
mately 200AA. 230 V. Mains operation £50 0 0

Packing and carriage 20/-.
AIRMEC TYPE 698B STABILIZED POWER SUPPLY
UNIT. This power unit will provide all the necessary
voltage fur klystron. Cathode -Volta 1.0 to 2.4 kV.;
Grid -to -Cathode: 0 to 220 V.; Reflector -to -Cathode
0 to 550 V.; Cathode current 18 mA. max.; Heater sup-
plies 4 V. at 1.5 A. max.; Internal modulation; square
wave at 2 to 4 kola, 70 V. peak -to -peak, sawtooth 160
to 600 c/a, 0 to 30 V. peak. Ripple 20 mV. H.Y. and
150 mV. L.T. Mains operation 210-250 V. A.C. P.P. 20/ -.

£50 0 0
Packing and carriage 30/-.

AUDIO FREQUENCY METERS
TYPE CT -49 PORTABLE ABSORPTION FREQUENCY
METERS. Frequency range 450 c/s to 22 Okc/s in four
directly calibrated bands. Instruments essentially
consist of L.0 Resonant circuit tuned by variable capa-
citors, a detector and valve voltmeter circuit. Power
required dry batteries 1.5v. and 22v. PRICE fully
overhauled and guaranteed. £22 0 0
HEWLETT PACKARD TYPE 500A ELECTRONIC
FREQUENCY METER. Frequency range 0-50,000 Ms.
in ten Bands. Sensitivity 0.2vrms.; provision for photo-
cell Input. 115v. mains operation.
PRICE. fully overhauled and guaranteed £50 0 0

Packing and carriage £1.

MARCONI TF-195L SCAT
FREQUENCY OSCILLATOR

Frequency range 0 to 40,000 in two ranges. Power
output 2 watts max. Total harmonic distortion lees
than 1.5% at .5 watts output and lees than 2.5% at 2
watts between 80 c/s. to 15 kola. Frequency calibra-
tion accuracy ±1.5% approx. Maine operation. PRICE,
fully overhauled and guaranteed £65 0 0

Packing and carriage 21

MARCONI TYPE TF-885A VIDEO
OSCILLATORS

Frequency Range 25 c/s. to 5 mole, for sinewave output
and 50 c/s. to 150 kola. for squarewave output, covered
in two bands; max. output 1 W. into 100011 sinewave
and 30 V. peak squareauve. Distortion better than 3%
at full power. Fully calibrated attenuator. Mains
operation.
PRICE, fully rebuilt to the original specification and
guaranteed £150 0 0
Packing and carriage 22 10 0

A.F. DISTORTION METERS
MARCONI TF-142E DISTORTION FACTOR METERS.
Frequency range 100-8,000 Os. on fundamentals; meas-
uring range .1 to 50%. Sensitivity at least 1 mW.
Maximum input 2 watts. Maim operation.
PRICE, fully overhauled and guaranteed £65 0 0
DAWE INSTRUMENTS TYPE 700A DISTORTION
FACTOR METERS, similar to the above £60 0 0
RCA TYPE 89C NOISE AND DISTORTION FACTOR
METER. Direct measurements of noise level from
0 to -75 db. Distortion measurements when used
with a low distortion oscillator from .3 to 100%. Audio
response up to 45,000 els.
PRICE, fully overhauled and guaranteed £55 0 0
WAYNE KERR TYPE A-201 WAVEFORM ANALYSER.
Frequency range 20 Os. to '20 kola. Input voltage from
80 mV. to 25 V. Measurement range -65 to +1 db.
PRICE, fully overhauled and guaranteed £110 0 0

Packing and carriage £1.

HETERODYNE WAVEMETERS
TS -173 Heterodyne Crystal Controlled Frequency Meters,
range 90 to 450 Mc/ s. Individual Calibration Books with
numerous crystal check points. Accuracy .005% nom-
inal and .01% interpolation. Power required: dry
batteries 6V and 135V. PRICE, fully overhauled and
guaranteed £120 0 0
TS -323 Heterodyne Crystal Controlled Frequency Meters.
Range 30.480 MN. Otherwise as above but provided
with internal modulation. Fully overhauled and guaran-
teed 0
TS -174 Heterodyne Crystal Controlled Frequency Meters,0
range 20-200 Mcls, otherwise as above. PRICE, fully
overhauled and guaranteed ....... £140 0 0
TS -175 Heterodyne Crystal Controlled Frequency Meters,
range 80 to 1,000 Mc/s., otherwise as above. PRICE,
fully overhauled and guaranteed £210 0 0
MARCONI TYPE TF-783 PRECISION HETERODYNE
WAVEMETER. Range 3 to 15 Mobs. on fundamentals,
extensible at to least 30 Mc/s. by using harmonics. Ac-
curacy better than .005%. Crystal Reference Oscillator
giving check points every 20 and 200 kcis. Direct
calibration with linear interpolation. Power supplies
200V. mains. PRICE, fully overhauled and guaranteed

£75 0 0
ALSO BC -221 and LM -14 FREQUENCY METERS.
Prices and details on application.

PORTABLE METERS
100V AC/DC MIRROR SCALE, dimensions 9in. x
91n. x nin. Unused p.p. 5/- £5
TURNER MODEL 82 Bin. RD.FL METERS, mirror -
scale, mounted in wooden boxes with leads; dimensions
81in. x 91n. x 4/in.:

1 mA. D.C. M.C. £8
10 mA. A.C. Rectifier M.C. £8
100 mA. D.C. M.C. £6
250 mA. A.C. Rectifier MX £8
10A. and D.C. M.0 £6
1 V. D.C. M.0 £8
50 V. A.C. Thermocouple £10 1
100 V. A.C. Thermocouple £10 1
200 V. AC. Thermocouple £10 1
500 V. A.C. Thermocouple £10 1

Packing and Postage 7/6.
WESTON MODEL 155 M.I. MIRROR SCALE, dimensions
nin. x nin. x 31in. Range 150 Amps. P.P. 5/-. 5,5

B.T.H. " X " BAND ECHO BOX
Directly calibrated frequency dial from 9,170 to 9,470
me/s. Graduated attentuator. Microammeter resonance
indicator. Complete with R.F. cable and coaxial-to-
waveguide adaptor.
PRICE, unused and guaranteed 232 0 0

Packing and carriage 15/-.

OSCILLOSCOPES
COSSOR TYPE 1035 DOUBLE BEAM. Time Base

15Asec. to 150 millisec. triggered or free running.
Yl Amplifier gain 3 to 3,000, with frequency response
up to 7.0 Mc/s. for low gain and up to 60 ke/s. for high
gain. Y2 Amplifier directly calibrated in Volts.

£100 0 0
AIRMEC TYPE 723 SINGLE BEAM. Time Base limee.

to .5 millisec. sweep, triggered or free -running. Ampli-
fier Frequency Response D.C. to 5Mels. for sensitivity
of 200 mV/cm. and 30 c/s. to 30 hells. for sensitivity
of 20 mV/cm. Automatic brilliance control. Adjust-
able EHT Voltage. Maine operation £75 0 0

EMI TYPE 3794T. A HIGH SPEED WAFVEORM VIEW-
ING OSCILLOSCOPE. Time Base 1.5Asec. to 50 m/see.
triggered or free running. " Y" amplifier provides
sensitivity of 2 to 120 mm/V. Time rise 07µsee.
Frequency response D.C. to 5 Mc/s. for 2.5 db. down.
Time measurements range .1Asec. with an accuracy
of ±2%. Voltage measurements range 0-500 V.
D.C. or R.M.S. in six ranges, with accuracy of .3%
F.S.D. Mounted on a trolley, with mains power
supply unit. P.P. 50/- £130 0 0

TS-239/UP HIGH SPEED OSCILLOSCOPE. Single
Beam. Sinewave observable 10 c/s. to 5 Me/s. Mini-
mum rise time .08Asec. Sweep time .5Asec. to 50,000
µsee. triggered or free -running. Calibrating Voltage
.1 to 1V peak. Brightness modulated timing marks of
.2-1-10-100-500Asec. Sensitivity .1 to 100 V. for an
image size of .61n. Illuminated graticule with adjust-
able brightness. 115 V. operation. Complete with
accessory cables and probe £180 0 0

PEN RECORDERS
STRIP CHART PATTERN SWITCHBOARD MOUNTING.
PEN RECORDERS: -
1 mA. D.C. F.S.D., Chart Speed 3in./min. 6in. Chart.

Electrically driven £55 0 0
5 mA. D.C. F.S.D., Chart Speed 31n./min., Sim Chart.

Electrically driven £50 0 0
2.5-0-2.5 mA. D.C. F.S.D. Chart Speed 3in./min., gin.

Chart Electrically driven £50 0 0
RECORDING WATTMETER, three -phrase, to record
from 0 to 1,000 kV/. when used with potential transformer
6600/110V. and current transformer 50/5 amps. Chart
speed lin. per hour £80 0 0
All Recorders are supplied complete with suitable strip

charts.
Other speeds and ranges are also available. Please write

for full details.

MARCONI TYPE TF-912A RF
OUTPUT POWER METERS

Input impedance 7511. Frequency range 80-160 moo,
Power measurement. range 0 to 26 watts in two ranges,
with an accuracy of ±5% at 100 me/s. in the middle
of the range and ±10% at other power levels. Power
supplies 4.5 V. internal dry cell.
PRICE, fully overhauled and guaranteed £25 0 0

Packing and carriage 15/-.

MARCONI "STANDARD" SIGNAL
GENERATORS TF-I44G

Basic laboratory signal generator covering a range of
85 Ws. to 25 me/s. with continuously variable output
from 1µV. to 1 V. Internal modulation 400 c/s. at up
to 75% mod. depth. Mains operation.
PRICE, fully overhauled to "as new" standard and
guaranteed, complete with maim lead, battery lead
and R.F. lead with dummy aerial.... £85 0 0

Packing and carriage 22.

"MEASUREMENTS CORPORATION "
TYPE 84 " STANDARD" SIGNAL

GENERATOR
Frequency range 300-1,000 me/s. in one band, directly
calibrated; calibration accuracy ± .5%; output level
.1AV. to 100 m V. into 500. Sinewave modulation at
400-1,000-2,500 Ms. at 30% max. mod, depth. Pulse
modulation with pulse width variable from 1 to 50Asec.,
pulse delay from 0 to 50Asec. at repetition rate from
60 to 100,000 per second. Power supplies 117 V. A.C.
PRICE, fully overhauled and guaranteed £220 0 0

Packing and carriage £2.

TS-I3/AP " X " BAND SIGNAL
GENERATOR

This instrument includes self-contained wavemeter
and power monitor. Frequency range 9,305 to 9,445
me/s. It will provide either CW or pulsed output at a
level of at least 50µW. Triggered operation with a pulse
width variable from 1 to 2Asec., pulse delay from 6 to
200Asec. at repetition rate from 350 to 4,000 c/s. Self -
synchronous operation at 1,000 cis. Frequency modu-
lated output when fed with sawtooth input. 115 V. A.C.
operation.
PRICE, fully overhauled and guaranteed £80 0 0

Packing and carriage 61/10/-.

TS-IO2/AP PULSE GENERATOR
The instrument provides: triggered pulses, .8Asec. wide
at 30-35 V. ampl, positive or negative, Into 720 load,
at a rate of 400-800-1,600-2,000 Ms. and marker pulses
.4Asec. wide spaced at 3Asec. continuously variable
from .3 V. Marker pulses can be delayed with respect
to trigger pulses from 0 to 360°. Marker pulses spacing
accuracy ± 1 %. 115 V. A.C. operation.... £18 0 0

Packing and carriage IN-.

H.T. FLASH -OVER TESTERS
Test voltage continuously variable from 0 to 5 kV.
A.C. or D.C. by means of a variable transformer. Power
supplies 230 V. A.C. Complete with probes.
PRICE, fully overhauled and guaranteed £28 0 0

Packing and carriage 21/10/..

CINTEL R -C OSCILLATOR AND
AUTOMATIC FREQUENCY MONITOR
Oscillator output from 10 c/s. to 100 Ws. with an scour.
acy of ±0.5%. Automatic Frequency Monitor will
count the actual oscillations within a pre-set period
of time, viz.: 0.1, 1 or 10 sec. displaying the result on
five digital meters. Basic accuracy of the counter is
.005%. Maine operation.
PRICE, fully overhauled and guaranteed. MO.

Packing and carriage £5.

SPECIAL COMMUNICATION
RECEIVERS

TYPE P-58. Frequency range 300 to 650 me/s. Sensitivity
at 300 mc/s.-100µV. for 6 db. S/N ratio. I.F. 45 mole.
I.F. bandwidth 2 me/e. for 6 db. down. Power supplies
230 V. A.C.
PRICE, fully overhauled and guaranteed £70 0 0
TYPE R-1294. Frequency range 500-3,000 me/s. I.F.
13.5 me/s. I.F. bandwidth 3.5 me/s. Power supplies,
150 and 300 V. H.T. and 6.3 V. A.C. L.T. External
power supply unit available if required.
PRICE, fully overhauled and guaranteed £85 0 0
TYPE AN/APE-4. The Receiver Unit is essentially
an I.F. amplifier with the associated audio and video
stages and power supply milt. I.F. 30 mole. with band-
width of 4 me/e. and .6 me/s. I.F. sensitivity from 35
to b6AV. R.F. ranges are obtained by means of inter-
changeable plug-in R.F. units which are available in
the following ranges: 38-95 me/e., 74-230 me/s., 300-
1,000 me/s.
Prices on application.
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AVO ELECTRONIC TESTMETERS
Mains operated Electronic Universal Test Instrument
offering the following facilities: -
Current: D.C. 25-100-260/4A-1-2.6-1026-100-250mA-IA.
Voltage: D.C. 250mV-1-2.5-10-25-100-250-1000V.

A.C. I -2.5-10-25-100-250V.
Resistance: 1000510. 10E0, 100E0 10000.
A.F. power: 500mW and 5W into an impedance of
5000, 2000, 600, 25, 10 and 60.
Capacity: .6µF and 50p.F.
PRICE, fully overhauled and guaranteed.. 625 0 0

Packing and carriage 10/-

AVO CR BRIDGES
Portable Maine Operated Serviceman's Component
Bridge. Ranges of measurements; Capacity from SmmF.
to 50 mF; Resistance from 5 ohms to 50 megohms. Valve
Voltmeter from 0 to 15 V. EMS: Neon Leakage Indicator.
Power Factor measurements in %.
PRICE pp. 10/- 69

BRAND NEW BLOCK CAPACITORS
1p.F 1,250V. Dubilier 8/-
1µF 2,500V. TCC Viacom)! 9/-
1p,F 5,000V. Dubilier 17/6
luF 7,500V. Dubilier 22/-
2µF 800V. TCC Visconol 3/6
4µF 200V. Dubilier 4/6
4µF 600V. TCC Visconol 5/6
81./F 200V. TCC or Dubilier 6/-
8µF 1,250V. Dubilier 10/-
N.B.-All voltages are D.C. working, at 71° C.

Packing and postage 9d. per capacitor.

D.C. SOLENOIDS
Type 700-28 Push -Pull Type, 24-28V. 1 Amp. holding
force 12 lbs.; stroke 6/16in. Flange Mounting; Dimen-
SIMS: 21in. high x Sin. x 2in. 8/6. PP. 2/ -
Type 137 Push -Pull Type: 26V. 12 Amps; Holding Force
approx. 40 lbs.; Stroke fin.; Dimensions 3fin. high x
20n. x 2}in. 8/6. P.P. 2/ -
Type 768-2, Pull Type, 28V, 17.5 Amps; Holding Force
approx. 50 lbs.; Stroke fin. Dimensions 3in. high x

HIGH SPEED RELAYS
SIGMA Type 401 or Advance Type 19
1 B.1 amp. contact, 5,000 (1 Coll. Current 4 mA. .5 mA.
Will operate with change of current of .2 mA Second
hand 5/6
STEVENS ARNOLD Type 358 " MILLISECOND "
Sealed, 24V. 1,4000 Coll, 1 CO. contact. Octal
Base 17,

Postage and packing 9d. per relay.

BALANCED ARMATURE MINIATURE
RELAYS

Second hand, guaranteed.
1 M. contact at 5 amps. Coil 2500. Operating current
40mA., release 15mA. 6/6
2 C.O. bifurcated contacts at 500mA., 7000 Coil. Operat-
ing current 16mA. Release 5 mA. 7/ -
Overall dimensions: 1/in. x liin. x fin. Postage and

packing 6d. per relay.

E.H.T. METAL RECTIFIER, Tubular
Type T36E 1741, half -wave, maximum ems, voltage
1,220 V. at 2 mA., screw terminals 7/6
Ditto, solder tag terminals 5/ -

Postage 6d. per rectifier.

TYPE 3 POWER UNITS
Mains operated rack mounted fully smoothed rectifier
power unit providing adjustable H.T. voltage from 180
to 270 V. at 100 mA. and 6.3 V. A.C. at 4 amps. H.T.
voltmeter and milliammeter are provided on the front
panel.
PRICE, fully guaranteed 43 10 0
Packing and carriage 15 0

WESTINGHOUSE SELENrUM
RECTIFIER POWER UNITS

Input 115/230V., fully smoothed and fused. Output
adjustable from 80 to 140V. D.C. by means of fine and
coarse tap switches in the secondary winding. Maximum
current 400mA. continuous. Dimensions: 170n. x
100n. deep x 31in. high P.O. 7/6. 40/ -

POST OFFICE RELAYS
Type 600, 6000 Coil, 2 C.O. contacts 6/6
Type 3000, 5000 Coil, 2 C.O. contacts 7/6

200µA PORTABLE ADMIRALTY
PATTERN METER

211n. Round Flush Mtd. Modern Movement Meter
enclosed in a waterproof die-cast case fitted with rubber
feet and carrying strap. Phone jack connection. Unused.
p.p. 2/6 22 0 0

METERS
50µA DC MC 2fin. Rd. FL Panel MEd.
50µ DC Mc 46in. Sq. Fl. Mtd. SIFAM

200µA DC MC 21n. Rd. Pt Mtd
200pA DC MC 21 in. Rd. FL Mtd.
200pA DC MC 21in. Sq. Fl. Mtd.
500µA DC MC 21in Rd. Fl. Panel Mtd.
1-0-1mA DC MC 21in. Rd. Fl. Mtd., Sealed,

C.alibr. 0-100/200/400. Volts/mA.
10-0-10mA DC MC 24 in. Rd. FL Mtd.
30mA. DC MC 211n. Rd. FL Mtd.
50mA DC MC 24 in Rd. Mtd.
200mA DC MC 2in. ltd. FL Mtd.
500-0-500mA DC MC 21.in. Rd. Fl. Mtd.
1 Amp. DC MC 26in. Rd. FL Mtd.
2 Amps DC MC 21. in. Rd. FL Mtd.
5 Amps DC MC 2f in. Rd. FL Mtd.
8 Amps R.F. Th-C., Skin. Sq. FL MEd
10 Amps DC MC 251n. Rd. Fl. Mtd.
20 Amps DC MC 2in. Rd. Pro]. Mtd.
40 Amps DC MC 21n. Rd. Pro]. Mtd
30-0-30V DC MC 2fin. Rd. FL MW.
18-36V DC MC 2in. Rd. Fl. Mtd., Suppressed

Zero, reading range 18-36V.
150V AC MI Sin. Rd. FL Mtd.
150V AC MI Skin. Rd. FI. Mtd.
150V DC MC 21 in. Rd. FL Mtd.
300V AC MI 21 in. Rd. FL Mtd.

Please add 2/8 in £ for packing and postage.

45/-
65/-
3216
35/-
35/-
17/6

22/6
15/-
15/-
15/-
12/6
12/-
17/6
17/6
17/6
10/-
17/6
6/8
6/

15/.6

15/-
201-
20/-
20/-
20/-

3 -RANGE MICRO-MILLIAMMETER
Basic movements 50µA D.C. M.C.
Ranges of 50nA, 250gA and lmA
switched by a trigger switch in the
back, geared with sliding scale
having separate graduations for
each range. Instrument is fitted
with leads for soldering to test
prods or crocodile clips (not
supplied) 50/.-..- -

0A2 - 6/.
OB2 .. 6/.
033 .. 8/-
003/VR106

5/6
0D3/V11150

5/6
1A3 . 3/-
1A114. 5/-

- -
6AC7
6A05
6A07
BARS
6AL5
611315
BAIN
OARS
OARS

---

3/-
3/8
7/-
5/-
4/-
51-

416.7/.
4/-

6X5GT/G
5/-

6Y60 8/-MGT 5/6
6Z4 ..6/-
7A4 . 4/-7AC47. 5/.25,-707 5/.
735 5/-

TESTED AND GUARANTEED
815 ..40/- 931A..601- I 1616.. 7/.
832 .. 15/. 955 .. 4/- I

1626 .. 6/.
832A- 351- 956 .. 2/. 2050.. 7/8
866A.. 101- 957 .. 5/- 4033A 15/-
927 .. 15/- I 1006 .. 2/6 4033L 30/-

4043 .. 15/.
4061A 12/6
4242A 35/-
6517 .. 6/-
5651 .. 8/-

VALVES
5654..10/-5718"
5678 .. 7/.
5687 - 10/-
5693 .. 20/-
5702.. 15!-

.1 -5726_ 71-
5783WB

5786 200/-

5787 .  10/6
6814.. 9/-
6829.. 5/-
5852 - 10/-
5899A 10/-

6064 .. 10/-
6065 .. 10/-
7193.. 15/-

EF55 5/.
EF70 5/.
EF71 5/-
15E73 5/.

80 7/-EFO1
4/6

EF92 3/6
EL38 15/-
EL84 7/-

VR21 2/6
VR35 5/-
VR38 3/6
VR40 10/-
VR53 4/-
VR54 1/6
VR55 8/-
VR53 4/-
VR54 1/6

1B24 SW- BATE 5/- 7F7  5/6 CATHODE RAE TUBE
Price

7193.. 2/- EZ80 6/. VR56 4/6
1L4 .. 3/6
1Q22 100/-
1R4 .. 7/-

6ATJ6
6AV6
6340

7/-
6/.
4/-

7W7 .. 6/-
11E2.. 20/-
12A6 3/_

Type
2AP1 .. ..

Dia. Vh Va, Va, Vg, -Vg, Screen Focus Deft
2 6.3 250 1000 - 60

33P1, 331'7 . . 3 6.3 690 2000 - 90
GBrereeen. BESS BESS P.670//:

Green ES ES 50/-

8016 .. 5/-
99000021 .. 54/6-

EY51 9/.
BEwY846180100/-

VR65 4/-
vVER-91200 16/1--

1R5 .. 6/- 6B7 .. 8/- 12AH7GT 501'1 .. .. 5 6.3 575 2000 - 60
45 Green/Yellow ES EM 12/6 9003 .. 6/- 8/6 VRI36 2/6

185 .. 6/-
1T4 5/.

6B8 ..
6B8G

6/-
3/6

4/6
12AT7 6/-

5FP7 6 6.3 260 7000 -
5SP" - - 5 6.3 430 1500 - 45 Green/Yellow ES ES 14IJ/,'

9004 .. 4/-
9006 2/6

KT330 6/-
KT63 6/-

VR136 4/-
VR137 4/8..

1U5 6/- 63E6 8/. 12ATJ7 8/- 7BP7 .. .. 7 6.3 250 7000 - 45 Green/Yellow ES EM ow' AC/HE 5/- KT66 12/6 VS68..
1V2 .. 4/-
2026 .. 2/-

6BF6
63E6

5/-
7/-

12AX7 7/.
12C8 3/_

1°UP21 - 10 6-3 10000 - 300 55 Green/Yellow EM EM
1251'7 .. .. 12 6.3 - 9000 260 50 Green/Yellow EM EM

70/-
s 40/-ss

DG 2 6 3 800 - - Green ES E'
AC/SP3 416
ACT-19 80/-

KT81 17/6
%TDB 9/-

VT31
is.,4//6.

VT52 -...4/6
2034 4/6 604 .. 2/. 12116 2/- -7-5 .. .. ../-

STEEL SCREENS FOR 3in. TUBES 5/- EX. Scl
ARDD5 1/6 L63 .. 8/- VT81 7/.

2C39A 901- 6CB6 4/- 12J6GT 1/6  Twin Gun, Double Beam.
ARP34 4/- MH4.. 6/- VT601 3/-

2040 40/- 6050 7/- 125117 3/. ARTH2 7/- 31HL43/6 vu30 7/.
2C42 - 25/- 6060 7/- 1447 6/- ATP4 5/- mu 6/- VU111 4/-

KLYSTRONS2D21.. 8/- 6D4 10/- 240 - 20/- ATR367 MGT' 3/6 VU -120 4/6
2X2 .. 4/- 6F6 .. 5/- 26Z6GT 6/. Type CV No. Vh Votes -V.Re6. IamA Input Output Frequency Base Price 70/- PEN44 SO/. VX3208 5/6
3A4 .. 5/- 6F80 6/6 28D7 7/- W mW Mcis AWS 4/- 1'0084 9/- VX8122 Affil
345 .. 5/- 6060 2/6 39/44 3/- - CV35 4.0 1,250 275 8.0 10 200 3,033 mean I.O. £5 C3R14 10/'

C11522AX PCF80 9/6 VX8142 5-03-
3332 SW- 6H6 .. 1/6 41 . 5/- - CV36 9.0 1,250 230 - 10 150 2,842 mean I.O. £5

11/16-

P136 13/- VX8190 5/8
3B24 3/6
2826 20/-
3328 15/-

635 ..
6350
636 ..

4/8
4/-
3/6

53A ,.._ 3/-
540(HK)

25/-

- CV67 4.0 1,400 - 1.15 - 2,000 3,195 mean I.O. ES
KEN2A CV139 4.0 1.600 420 - 20 75 9,375 mean I.O. £4
KEN3 CV217 4.0 1,350 255 7.4 10 16 9,738 mean I.O. 22

DAF96
D,.,f,.96

.
R1 7a/,'

PL81 10/-
PL82 8/6
PL83 11/.

MI  10/-
E66 - 10/-
0V25 35/-

3B29 30/-
3045 30/-
3D6.. 4/-

637 ..
61,50
61,6 ..

5/-
6/-
9/.

76 .. 5/-
83,- . 8/-
83V 9/-

CV223 4.0 1,600 420 - 10 75 9,744 mean I.O. PA
CV228 8.3 220 - 500 - 450 4,615 mean B70 £9

KRN6/3 CV238 4.0 250 138 - 8 100 3,030 mean I.O. 65
'-'...- v,-02(96 7/6
DL94 6
DL95

PTI5 15/-
PX25 10/-
PY81 8/6

OV52 80/-
OV54 5/.
CV66 2/8

3E29 60/.
3Q4 .. 7/-

61.6G
6L7 ..

7/-
5/-

249B.. 25/-
267A- 15/.

726A CV676 6.3 330 400 - - 100 3,290 mean -
707B CV1768 8.3 300 300 - - 140 3,315-3,680 I.O. 65

7/.
DLO6 7/6 PY82 7/-,..,,,,, ,o --- 22 40/-

CV117384 .. 5/- 6L7G 4/6 284B, D 723A/11 CV1795 6.3 330 400 - - 20 8,702-9,548 1.0.22/10 DUG° 4/- `4`4,,Y6-40 30/-
3TF7.. 7/6 607 .. 6/. 20/- 417A CV2642 6.3 1,000 200 40.0 50 50 2,650-3,300 I.O. £2 EABC80 8/- 40/- CV233 3/-
4328 15/- 6N70 5/- 5130 30/- 31125 CV2792 6.3 300 400 - - 32 8,500-9.660 I.O. a BA091 4/- QV04-7 15/. 3/6
4035 60/- 6Q7(1 8/- 323B.  40/- 8828 CV3615 - - - - - 60 580-3,800 - £12 WI° 5/_ RK60 9/. CVS86303 10/-
4E27 80/- 637 .. 6/- 350A.. 15/- EC91 5/.. R21-160 CV338 6/-
5B/502A 85A7 6/- 357A- 80/- ECC81 6/- 15/- CV1029

80/-
5R4GY 9/-

6SA7Y
6907

7/.
7/-

669 .. 3/-
703A.. 30/-

MAGNETRONS
Type Vh rhA Va pk la plc Field Frequency Output Price

ECC82 8/-
E0083 7/.

14130P 5/-
8340 140/.

30/-
0V2208 5/-

5T4 .. 9/- 6807 5/- 705A.. 15/- gauss Me/s ECC84 8/. TTI1 3/- CV4014

51/4G 5/- 68117 4/- 717A.. 4/. CV56 4.5 1.25 15,000 15.0 1,550 2,966-3,045 - 26 ECC86 8/- TT -I5 40/- 10/-
5V40 9/-
5Y3GT 6/-

6837
69117

3/-
5/6

801A/801
6/_

CV991 3.0 2.5 15.500 10.0 3,250 9,860 mean - 28
2327 6.3 - 22,000 50.0 2,400 2,965-2,992 240KW pk £3

ECC91 3/6
ECPSO 10/8

TTR31 60/-
TZ40 40/-

CV4015
10/-

533 ..7/- 68370T 8070J10 3331 6.9 - 16,000 16.0 8,000 23,744-24,244 - 210 ECF82 10/6 U19 17/6 CV4025
524M 9/- 4/- 616 4350 15.0 max. 3.5 22,000 - Integral 9,345-9.405 223kW pk £35 ECL80 10/- 10,80 7/8 10/-
8A6 .. 5/- 6SQ7 61- 808 .. 12/6 6330 1.2 - 2,500 - 1,500 375 mean 150W 22 EF22 10/- 13184 8/- CV4034 5/-
8434 5/. 6687 3/8 811A.. 30/. 714A/Y 6.3 1.5 22,000 22.0 2.250 3,300 mean - £5 EF40 6/- VOT128 CV4063

134117 4/- 6X4 .. 5/- 813 .. 70/- 725A 6.3 1.0 12,000 12.0 5,400 9,345-9,405 40kW pk 112 EF50 1/6 10/- 10/ -

We have hundreds of other types in stock. Please send s.a.e. for price list. Please add 2/6 in £ for packing and postage.

WE URGENTLY REQUIRE AND PAY HIGHEST PRICES FOR MODERN TEST EQUIPMENT (e.g., Signal Generators, Oscillators, Microwave
Test Sets, etc.). COMMUNICATIONS RECEIVERS (especially U.H.F. and E.F.H. Ranges), AIRCRAFT RADIO COMMUNICATION AND RADIO
NAVIGATION EQUIPMENT, SPECIAL VALVES. MAGNETRONS, KLYSTRONS, ETC.
EX A.M. RECEIVERS TYPE R-1359,HALLICRAFTER S27C RECEIVERS (Range 130-210 Mc/s) AND UNMODIFIED BC -348 RECEIVERS REQUIRED

IMMEDIATELY.

Z. & I. AERO SERVICES LTD.
RETAIL BRANCH : 85 TOTTENHAM COURT ROAD, W.2. Tel : LANgham 8403

Head Office : 14 SOUTH WHARF ROAD, LONDON, W.2. Tel.: AMBassador 0151/2
Please send all correspondence and Mail Order to the Head Office.
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" STUDIO
TWIN"

gns.

NOW

29
gns.

Quality Tape Recorder at this amazing reduced
price. 7in. Standard reels. Latest Studio
3 -speed Deck, 1*, st, I.P.S. 3 watts output.
Attractive designed cabinet in beige. Size 19 x
13 x Sin. Terms available. Ins. & carr. 12/6.

EXTRAS: Microphone 27/6. Tape 25/-.

DELUXE

TAPE

RECORDER

CABINET

ONLY

29/9
Beautifully made Cabinet. Size 13 x 101 x 7in.
Covered in two-tone coloured rexine cloth.
Stylish design. Easily adapted to Record Player
Cabinet. Exceptional
price. P. & P. 4/6.

RECORD PLAYER

CABINET R.P.9 19/6
Exceptional offer. A lightweight portable
player Cabinet in Rust or Cream. Famous
manufacturer. Size: 14} x 11} x Bin. Com-
plete with moulded deck board of attractive
design. Takes B.S.R. TUi single player; 2
control Amplifier; 5in. round Speaker. Post
Packing & Ins. 4/6.

VALVES
Stocks to Clear. Salvage Guaranteed

ed. EACH
1D6, 3D6, 4D1, 6B7, 6B8, 8SA7, 8D2, 9D2,
12Y4, 15D2, 18, 75, 78, 21OVPT, 1203A, 2050,
2151, 7193, AR6, ARP18, Dl, EA50, EB34,
EF36, EF37, EF50, GT1C, KT24, NGT2,
PM202, QP21, SP41, SP61, T41, TT11, VR21,
VW48.

2/9 EACH
6C4, 6F1, 6F12, 6F13, 6F14, 6F15, 6J5, 6K7,
7D5, 8D3, 10F1, B36, DF66, EF42, EF91,
EF92, EL32, KT81, KTW61, P61, PEN45,
PEN46, U22, U281, UF41, VP41, VP133, Z77.

5/9 EACH
6D2, 6P28, 8V6, 6X5, 10P14, 12AT7, 20P1,
ECC81, ECC82, ECC83, ECL80, EF80, PCC84,
PCF80, PL81, PL82, PL33, PY80, PY81, UL46.

7/9 EACH
5U4, 5Y3, 6CK5, 6SL7, 6SN7, 12K7, 10P13,
12Q7, 20D1, 35Z4, 45IU, DH76, EBC33, ECH35,
EL38, EL41, KT36, PZ30, TH233, PL38,
1176, W76.

Post and Packing: On 1 valve 7d. On 6 valves
1/6. On 12 valves 2/6.

REPLACEMENT, REBUILT

TV TUBES
12 months'
guarantee

Terms available
over 20 weeks

Carr. & Ins. 15/6

21in. £6.10.0 With
17in. I 15.10.0 Old

12,14,15in. - £4.10.0 Tube

TAPE RECORDER AMPLIFIER

£7119/6
"PM

Compact, well designed 5 valve amplifier.
Output 3.5 watts. Input for mike, radio and
gram. Controls: record playback volume and
on/off playback tone. Dia. 8} x 3 x 4f in.
Ins. and Carr. 4/6. 12 months guarantee. Terms
available. Extras: Knobs 2/6 per set. Beautiful
Perspex dial plate, complete with sockets for
mike, radio and superimpose switch 3/6.

AMPLIFIERS, All portable
12 Months guarantee

MK. 0.5. 39/6. New circuit employing ECL80
output valve giving 3 watts

output. A.C. only. Mains isolated. Single
control for volume and on/off switch with
knob. P. & P. 3/6.
MK. D.2. 79/6. Latest design incorporating
negative feedback, giving 4 watts undistorted
output. Valves: ECL82, triode pentode and
contact cooled metal rectifier. Tone and volume
control panel on flying leads with compact
amplifier chassis suitable to mount under
modern autochangers to give easy mounting
in small cabinet. A.C. only. Mains isolated.
Output for 2-3 ohms. P. & P. 3/6.
MK. D.3A. 89/6. As above de luxe model,
with separate tone controls for treble and bass
boost. P. & P. 3/6.

B.S.R. MONARDECK a 29/9/6
i.p.s. 5-1. spools. Ins. & Carr. 4/6.

SPEAKERS
6in. P.M. SPEAKER 8/9
Good quality and excellent value. P. & P. 2/9.
BARGAIN SPEAKER 5/9
8in. P.M. Repaired cone defect not affecting
reproduction quality.
8in. P.M. SPEAKER 6/9
As above but with output transformer.
81n. P.M. SPEAKER 9/9
Perfect quality. Fitted output transformer.
ELLIPTICAL SPEAKERS 15/9
8 x 3in. and 7 x 4in. Brand new. P. & P. on
each 2/9.

EXTENSION
SPEAK E RS

19/9
8in. P.M. Speakers fitted into polished cabinets.
Standard matching to any receiver. (Complete.)
Switch and flex included. P. & P. 3/9.

DUKE(LONDON
621/3 Romford
Park, E.I2.

Send for a FREE

& CO.
LTD.

Road, Manor
ILF 6001/3

CATALOGUE

DELUXE

TAPE

RECORDER
gns.

Our price

18

gns.
Beautifully styled rexine covered cabinet in
Red or Beige. Size 14* x 13 x 9f in. Storage
comp. in lid for tapes and mike. Speed 3fin.
per second. 2 controls. Contains 7 x 4in.
elliptical speaker and incorporating B.S.R.
tape deck. 3 months' guarantee. Ins. and carr.
12/6. Terms available.

17In. TV's 171 gns.
Modern CHASSIS, modified
Complete 17in. TUBE. VALVES - SPEAKER
- KNOBS. Tuned ITV/BBC. Ready to use,
fully guaranteed, TUBE 12 months, CHASSIS
and VALVES 3 months. Cabinet to fit S1/11/6
if ordered with set. Salvage. Set-tube-
cabinet despatched separately. Carr. and Ins.
on set £1/5/ -; on cabinet 8/6.

RECORD PLAYER CABINET (R.P.4)

79/6
Stylish cabinet by
famous manufacturer.
Cloth covered in con-
trasting colours. Gril-
led front control panel.
Size 15 x 19 x 81 in.
deep. Beautifully
made - a cabinet of
which you can be
really proud. Takes 4 -speed B.S.R. Auto -
changer, 6fin. round or 7 x 4in. elliptical
speaker. Room for any amplifier of your own
choice. Carr. & Ins. 4/6.

BAKELITE CABINETS 2/9
Brand new. Colour brown.
Attractive design. Size
12 x 7 x 51in. Ideal for
small receivers, converters,
etc. P. & P. 3/9.

SLIDING DOOR CABINET 7/9
Radio cabinet covered in imitation lizard rexine.
Suitable for small portable radio chassis.
Post & packing 3/9.

PLESSEY T V CHASSIS

FOR SPARES 5/6
56 resistances. 54 condensers. 13 valve
holders. 4 transformers. Chokes 250 m/a.
Metal rectifiers 300 volts @ 250 m/a. Fuse
panel. Focus magnets. Plugs. Carr. 7/6.

SOLO

SOLDERING

TOOL 12/6
110 v., 6 v. or 12 v. (special adaptor for 200/
250 v., 10/- extra). Automatic solder feed
including 20ft. reel of solder and spare parts.
It is a tool for electronic soldering or car wiring.
Revolutionary in design. Instantly ready for
use and cannot burn. In light metal case
with full instructions for use. Post 3/6.
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Wireless World Classified Advertisements
Rate 9/- for 2 lines or lees and 4/6 for every additions,

one or part thereof, average lines 6 words. Box Numbers
2 words plus 1/... (Address replies: Box 0000 oici "Wireless
World" Dorset House, Stamford St., London, S.E.1.) Trade
discount details available on application. Press Day Apro

961 issue, Thursday. March xnd. No reaponsibility
accepted for errors.

WARNING
Readers are warned that Government surplus

components and valves which may be offered
for sale through our displayed or classified
columns carry no manufacturers' guarantee:
Many of these items will have been designed
for special purposes making them unsuitable
for civilian use, or many have deteriorated as a
result of the conditions under which they have
been stored. We cannot undertake to deal with
any complaints regarding any such items pur-
chased.

NEW RECEIVERS & AMPLIFIERS
D UAL push-pull 10W AM/FM stereo quality

chassis, inc. pre -amp tape and 2 High -
flux speakers, leaflet. -Bell Sound Products,
Marlborough Yard, Archway, London, N.I9.

1.0186
THE world-famous " Globe King " kit; new

and improved version; complete with all
parts, chassis, coils and valve, together with

Easy -Build " charts and instructions; a
highly efficient one valve`short wave radio with
band spread tuning; hundreds of testimonials,
19/6 postage paid.

P. RADIO SERVICES. Ltd., 49-51. County
1-11. Rd.. Liverpool. 4. Estab. 1935. [0203

RECEIVERS AND AMPLIFIERS -
SURPLUS AND SECONDHAND

IjR0 Rx's, etc.. AR88, CR100, BRT400,
0209, 5640, etc., etc., in stock. -R. T. &

I Service, Ashville Old Hall, Ashville Rd.,
London, E.I1 Ley. 4986. [0053
TELECOM 9 valve 90-215mc/s receiver, built-

in , A.C. power suuply; £50.
20 -WATT all transistor monde amplifiers;
3Ogns.
R.E.E. TELECOMMUNICATIONS, LTD., Tele-
comm Works, Crewkerne, Somerset. Tel. 662.

[9441
RECEIVERS AND AMPLIFIERS WANTED

WANTED, Marconi receiver, 2-3 valve, period
1920-25, 6 volt valves and slab coilsmodel, state price and condition. -Cole,

beck, Wigton, Cumberland. [9428
LOUDSPEAKERS -SURPLUS & SECONDHAND

CONCRETE bass horn, as described W.W.
Feb. '58; £10.-138. Mill Lane, N.W.6.

Ham. 5264. [9448
NEW DYNAMOS, MOTORS, ETC.

AT less than one-third cost.
LIMITED quantity brand new high quality
reversible electric f.h.p. motors; AC 200/250V,
50 cycles synchronous; 1,500 r.p.m. with 2 mfd
starting capacitor and circuit; specially made
by leading manufacturer for professional quality
tape recorder; ideal for enthusiasts requiring
motor with one- or two-way operation.
ONLY 47/6 plus post and packing 2/-.

MENGINEERING, LTD.. Maylands
Avenue, Hemel Hempstead, Herts. [9421

DYNAMOS, MOTORS, ETC., WANTED
WANTED alternators, 9-10 KVA ex-W.D.,

G.E.C., B.T.H., E.E.C.-Box 3190. 19415
ELCO 24 volt blower motors, Ref. 10KB/D 869, model 12970. or similar; quanttY

wanted. -Box 3505. [9446

TRANSMITTING EQUIPMENT -
SURPLUS AND SECONDHAND

UNUSED 230V TX rect. unit, outputs 880V
D.0 I/4A, 300V D.C. 1/5thA, 115V A.C.

1A, mains operated H.T. contactor, etc., 165lb;
£10.-43, St. Marys Rd., Burnham -on -Sea,
Somerset. [9452

NEW TEST EQUIPMENT
HEATHKITS can now be seen in London and

purchased on easy terms; free brochure. -
Direct TV Replacements, Ltd., Dept. W.W.
26666.

[97/3,

138. Lewisham Way, S.E.14. Ti
9240

TEST EQUIPMENT -SURPLUS AND
SECONDHAND

SIGNAL generators, oscilloscopes, output
meters, wave voltmeters, frequency meters,

multi -range meters, etc.. etc., in stock. -R. T.
& I. Service, Ashville Old Hall, Ashville Rd.
London. E.11. Ley. 4986. rand

FOR sale: E.M.I. Inductive ratio arm R.C.
bridge; measurement of 3 terminal net-

works (components in situ); capacity from .1
micromicro farad to 100 micro farad: resis-
tance from 1 ohm to 1,000 megohms; £65. -
Box 3293. [9422

There's no
short cut

to

More than 25 years'
experience and
much painstaking
development and
research are behind
the Partridge Trans-
formers you can
use today. Save
yourself time,
trouble and money
by building this

know-how " into
your equipment.

Illustrated is
a " C " Core
Transformer
recently de-
veloped for
electronic
equipment.
Transformers
of similar
construction
are available
for HighFidelity
reproduction.

Make sure you have the
newest Partridge Catalogue
information. Post the
coupon today.

Partridge Transformers Ltd.
Roebuck Road, Chessington, Surrey

Details of newest Partridge Types please

NAME

ADDRESS

WW/3/6I

TEST EQUIPMENT WANTED
SENSITIVE valve voltmeter, 1 millivolt F.S.D.

and upwards. -Lee Electronics, 400,
Edgware Rd., Paddington. Pad. 5521. [9431

WANTED valve voltmeter up to 200V and
audio signal generator. -Write Fenham

Radio Compa 80a. Sandyford Rd., Newcastle-
upon-Tyne. [9433

NEW COMPONENTS
LINE output transformers and scan coils

for most makes, exact replacements,, from
25/- used. and 45/- new; send s.a.e. for imm.
quote; lust a few examples from our exten-
sive range in stock; add 2/6 for P. & p.;
telephone orders sent same day c.o.d.
NEW L.O.P T.s for Pye V4/V7, VT4/VT7,
52/6* scan coils for above, 62/6. Ferranti
L.O.P.T 14T3/4, 17T3/4, 45/-; Ferguson
992/6/8 L.O.P.T.. 69/6; Murphy 240/250
L 0.P.T.. 62/6; Bush TV24, 67/6; TV43. 67/6
L.O.P.T.s.
T.C.S. Ltd., 28, Brockley Cross. S.E.4. Tid.
5394, and 112, Camberwell Rd., S.E.5. [0334

RED ar a white spot transistors, 3/-; silicon
rectifiers 70 P.I.V., 1/., amp., 3/3; 400

P.I.V. 14 amp.. 9/6; set of 6 Ediswan transistors
and 2 diodes for superhet circuits, 55/-; postage
extra.-Morco Experimental Supplies. 8-10
Granville St., Sheffield, 2. [9432

COMPONENTS -SURPLUS AND
SECONDHAND

SEND for catalogue No. 14-500 illustrated
items; 2/6 post free. -Arthur Sallis Radio

Control. Ltd.. 93 (c) North Rd.. Brighton.
[0193

NEW GRAMOPHONE AND SOUND
EQUIPMENT

GLASGOW. -Recorders bought, sold. ex-
changed; cameras, etc., exchanged for

recorders or vice versa. -Victor Morris. 343
Argyle St., Glasgow, C.2. 10201

VROICA RECORDING STUDIOS (Est
19491. -For the better class tape recorder:

for industry, research, music and private use;
Ferrograph, Brenell, etc.; complete recording
service; music for industry. tape/disc.-31, Peel
St., Eccles, Manchester. Eccles 1624, Studio,
Director Thurlow Smith. A.R.M.C.M. 10122

'TAPE recorders; Ferrograph, Vortexion. Bre-
 nell, Telefunken. Reflectograph, & Fi Cord

TAPE Decks, Wearite. Srenell, Truvox Brad-
matic, Amplifiers & Tuners: Quad. Leak
R.C.A., Dynatron, Dulci & Chapman. Micro-
phones: Raslo, Lustraphone, Grampian & Tele-
funken. All tapes & accessories. Specialists
in Audio & Sour,d Recording.
HIRE purchase fecilities available
LAMBDA RECORD COMPANY, Ltd., 95

Liverpool Road. Liverpool, 23. Great Cr 90osb3
. [14

GRAMOPHONE AND SOUND EQUIPMENT -
SURPLUS AND SECONDHAND

VI -CORD recorder with accessories, as new;
 offers? -Box 3524. [0136

RECORDING tape: save up to 30%: send for
list; also 50 second-hand recorders In stock.

-E. C. Kingsley & Co., 132, Tottenham Court
Rd., London, W.1. Eus. 6500. 10253

M.S.S. Cled 3, 33, 45, 78 disc recorder with
amplifier, coupled radius compensator.

complete; £75. -Williams, 44, Shipman Rd..
S.E.23. For. 5513. [9434

HIGH quality microphones for disposal. S.T.
and C. 4033 Cardtoid microphones, second-

hand, in good working condition. £20 each;
R.C.A. LMI 6203 microphones (600. 250 and 50
ohms) reconditioned. £15 each: secondhand,
in working condition. £13 each -C. W. 0.
Moss Empires. Sound Dept., Cranbourn Man-
sions. Cranbourn St., W.C.2. [0224

PRE-RECORDED TAPES
PRE -RECORD ED tapes. -Unique 40 -page

catalogue listing all makes, mono, stereo,
71/4 and 334 i.p.s.; send 2/6, refundable on
first tape-record purchased. -Dept. TR5, Tele-
tape Ltd., 33 Edgware Rd.. W.2. Pad. 1942.

[0020

TAPE RECORDING. ETC.
A" your dealer for American Ferrodynamics

" Brand Five " recording tapes; the besttape value! 10258
TAPE to Disc Service Standard, E.P.s, L.P.s;

details send s.a.e.-Toucan Sound Produc-
tions, 122. Fernlea Rd.. Balham, S.W.12.

1.9447
RENDEZVOUS RECORDS offer comprehen-

sive 78/45.33 tape to d.sc recording facili-
ties. -Leaflet from 19. Blackfriars St.. Man-
chester. 3. [9386

TAPE/DISC/TAPE transfer editing; dUplicat-
ing if quality and durability matter

(especially with L.P.s from your precious
tapes), consult Britain's oldest transfer ser-
vice: new tape recorders supplied with a 2 -year
free service guarantee; latest American tape
(Columbia, Ferrodynamics). 1,800ft, 30/, now
available. -Sound News Productions, 10, Clif-
ford St., London, W.1. Reg. 2745. [0192
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EXCLUSIVE OFFERS
* Wide Band 10 -way Aerial Amplitiers £9 10
* TS -34 Oscilloscopes £27 10
* Type 56 Monitors (Indicator & PIS) £8 10
* Avo Portable Geiger Counters £9 10
* 4/250A Valves £8 10
* 3/125A Valves £6 10
* VT -31 Valves £4 0
* T-1131 Transmitters £35. 0
* RT-173/ARC-33 Trans -Receivers ... £55 0
* RT-67/GRC Trans -Receiver, £37 10
* RT-159 URC-4 Walkie Talkies (pair) £47 10
* Bola 2kVA C.V. Transformers 2301115 v. £16 0
* G.E. 15kVA C.C. Transformers 6.6 amps. £85 0
* E.M.I. Type I Pulse Generators £47 10
* Avo Model D £9 10
* Avo Model 8 £9 10
* Erskine 13A Oscilloscopes £36 10
* Western Electric 1-20 Test Equipments £80 0
* Ariron T.31 Aircraft Systems Teetsets £70 0
* Bator! Card -Type Valve Testers £16 10
* Measurements 84 Signal Generators £55 0
* Cutler Hammer T.P. Auto Starters,

7.5 h.p. £8 10
* Power Slider Resistances 80 ohms 10 A £2 0
* Power Slider Resistances, 60 ohms 1 A. 8/-
* Power Slider Resistances, 1.2 ohms 14 A. 14/-
* Sigma 10,000 ohm Relays S.P.D.T. 15/-
* Leach 150 ohm Relays 3.P.D.T. 61-
* Korman 7,000 ohm Relays S.P.D.T 3.2/.
* British Miniature Relays 1,700 +

1,700 ohms S.P.D.T. 8/-
* Twin channel Tape Recorders, 3in. tape,

24 hours £175 0
* Dictaphone Twin Belt Automatic Re-

corders £60 0
* 111,0-20 D.F. Marconi Receivers, 75/

1,500Incs £35 0
* SCR -025 Mine Detectors £14 10
* R.201 Triple Diversity Receivers, 1.5/

22 Mica £125 0
* BC.603 F.M. Receivers £12 10
* 6 volt Rot Converters with smoothing,

250 v. 80 m/a £1 15
* 12 volt Rot Converters with smoothing,

300 v. 260 m/a £1 15
* Teleprinter Motor Rectifiers, 200/250 v.

A.C. to 110 v. 0.7 A £2 18
* Crypton Cabinet Rectifiers, 200/250 v

A.C. to 50 v. 1 A. £2 10
* Bendix Power Supply, 230 v. A.C. to

800 v. 420 m/a, £8 10
* ENT Rectifier, 18,000 v. * A. m cubicle £225 0
* ENT Rectifier, 3,000 v. * A. m cubicle £25 0
* Ekeo 10935 Electrometers £55 0
* E.M.I. 3794 Waveform Monitors £185 0

40 -page List of over 1,000 items in stock available
-keep one by you.

* Murphy Pulse Amplitude Audlysecs . £275 0
* Edwards Speedivac Hi -vac Pumps,

230 v. A.0 £18 10
* 3ft. P.O. Angle section Racks £3 10
* Dowty High Speed Registers £6 0
* 85ft. 21in. dia. Steel Tubular Masts £50 0
* 751t. 9in. dia. Plywood Masts £35 0
* 20ft. Super height self supporting Masts,

7lbs. £12 10
* Ferranti 7kVA Auto Voltage Regulators 05 0
* EHT Power Supply, 7,500 v. 3.5 amps. £250 0
* ENT Power Supply, 1,600 v. 5 amps. £130 0
* Airport Runway Portable Floodlights,

1 kW. £10 0

We have a large quantity of " bits and pieces " we
cannot list-please send us your requirements as
we can probably help-all enquiries answered.

P. HARRIS
ORGANFORD - DORSET

WESTBOURNE 65051

TAPE RECORDING, ETC.
TAPE to disc recording, microgroove LP,

from 27/6, 45 rpm EP 20/-, 78 rpm 11/-:
48 -hour return service: finest quality; s.a.e
for comprehensive leaflet to-A. D. Marsh
(" Deroy ' Sound Service). 52 Hest Bank
Lane, Hest Bank, Lancaster. Tel. HB. 2444.

[9281
BRAND new recording tape, 71n reels 1.800ft

Long Play 31/-, 5%in 1,200ft L/P 22/6.
Sin goofy L/P 17/6; other grades, 7in X1,200ft
16/6, 55/4X850ft 13/3, 5in X600ft 12/-, Super
quality, Tin 19/3, 5%in 15/3, 5in 13/9; P. & P.
1/- per reel.
EMPTY plastic reels. Tin 2/10. 53/iin 2/8, 4in
2/- each; P. & P. 9d.
GUARANTEED satisfaction-A. Marshall &
Son, Ltd., 18, Cricklewood B'way, London,
N.W.2. Gladstone 0161/2. [9253

UNREPEATABLE offer brand new top quality
1.p. recording tapes, 900ft 5in 16/9; 1,200 ft

57/,in 19/9; 1,800ft 7In 29/3; satisfaction guar-
anteed; p. and p. 1/6; 6 or more p. and P.
free-Golden Tapes, 11/13 Southampton Row,
London, W.C.1. [9454

VALVES

VALVE cartons by return at keen prices;
send 1/- for all samples and list.-J. &

A., Boxmakers, 75a, Godwin St., Bradford, 1.
[0172

ANOTHER special valve offer from Waltons
of Wolverhampton. Any 12 (or 12 of one

type) of the following valves for only 20/-,
carriage paid.

Z77, TDD4, PEN46, VR18. EF91. 6AG5,
EF36, EP80, EP50, 6D6, EL32, 6AM6, 3A4,
EF39, 6F1, VR22, 2C34, V1J111, 6/11,5, 3Q5,
SP61, 10F1, PEN220A, KT33C, CV54, 1A3,
6SH7. 1L4, 6K7, EB34, 6C6, EB91, 6J6, 128137,
AC2 PENDI), V11120A, 6B8, HD4, 6C4, 12SJ7,
ALL these valves are boxed and are new or
ex -equipment, in which case they are elec-
tronically tested before despatch.-Waltons
Wireless Stores, 15, Church St., Wolver-
hampton. 101051

RECLAIMED valves, tested and perfect, huge I,
stocks, modern and obsolete, all one price,

5/- plus 6c1 postage each; delivery by return.-
Lewis, 46, Woodford Ave., Gants Hill, Ilfor36d,
Ygessqc. [94

VALVES WANTED
NEW valves wanted any quantity, best cash

price by return.-Stan Willetts, 43, Spon
Lane, West Bromwich, Staffs. Tel. Wes. 2392.

[9180
ALL types of valves British or American,

transmitting and receiving; keenest cash
prices paid. What have you to offer?-Write
or call Lowe Bros., 9a, Diana Place, Euston
Rd., N.W.1. Tel. Euston 1636-7. [9124

WANTED, EXCHANGE, ETC
APROMPT cash offer for your surplus brand

new valves, speakers, components, test
instruments, etc.-R.H.S., 155, Swan Arcade,
Bradford, 1. [0190
WANTED, all types of communications re-

ceivers and test equipment.-Details to
R. T. & I. Service, Ashville Old Hall, Ashville
Rd., London, E.11. Ley. 4986. [0163
URGENTLY wanted, manuals or instruction

books, data, etc., on American or British
Army, Navy or Air Force radio and electrical
equipment.-Harris. 93, Wardour St., W.1.
Gerrard 2504. [9171
WANTED, good qualitycommunication RYS

tape recorders, test equipment, domestic
radios, record players, amplifiers, valves, com-
ponents, etc., estab. 18 years.-Call, send or
phone Ger 4638, Miller's Radio, 38a, Newport

Court, Leicester Souare. W.C.2. [9173

PROMPT cash for the purchase of surplus
stocks of televisions, tape recorders, radios,

amplifiers and domestic electrical appliances
of every uescription, substantial funds avail-
able. --Spears, 14. Watling St., rhudehill,
Manchester. Blackfriars 9432 (5 lines).
Bankers: Midland Bank, Ltd. [0216

REPAIRS AND SERVICE
BOULTON'S OF BRADFORD.
LOUDSPEAKER, pressure unit, and microphone
repairs, D.C.B., cone assemblies and field coils
in cartons, service and satisfaction guaranteed.
-D, C, Boulton, 134 Thornton Rd.. Bradford,
1. Tel. 22838. [0171
MAINS transformers wound to any specifica-

tion.
MOTOR rewinds and complete overhauls; first-
class workmanship; fully guaranteed.
F.M. ELECTRIC Co., Ltd., Potters Bldgs.,
Warser Gate, Nottingham. Est. 1917. Tel.
54398. [0113

WE undertake the manufacture of trans-
formers singly or in quantities to any

specification; all work guaranteed for 12
months.
LADBROKE Transformer Co., Ltd., 820a,
Harrow Rd., London, N.W.10. Tel. Ladbroke
0914. [0222

TRANSFORMERS.-Suppliers
to B.B.C.,

I.T.A., and leading radio manufacturers,
single or long runs, prompt delivery, home and
export, rewinds to all makes.
FORREST TRANSFORMERS, Ltd., Shirley,
Solihull, Warwickshire. Telephone Shirley 2483.

[0128

MULTICORE PRODUCTS
FOR ENTHUSIASTS

Savbit for the small user
The solder with a small per-
centage of copper that gives ten
times longer life to your solder-
ing iron bits is available in the
popular size one carton. It is
supplied in three specifications :
53 ft. of 18 s.w.g., 3o ft. of 16
s.w.g., or 20 ft. of 14 s.w.g.:
5/- each (subject).

Home Constructors Pack

Contains 19 ft. of 18 s.w.g.
60/40 alloy wound on a reel or,
for soldering printed circuits,
40 ft. of 22 s.w.g. 6o/4o alloy
also wound on a reel. 2/6 each
(subject).

Size 2 Carton

Contains 3 ft. of 4o/6o Ersin
Multicore 5 -Core Solder-
enough for about 200 average
joints. 6d. (subject).

Tape Solder Card

A real tin/lead solder contain-
ing cores of Ersin Flux. Needs
no soldering iron or extra flux.
Sufficient solder for coo
average joints. 0/-.

Bib Wire Stripper and Cutter

This efficient tool strips insu-
lation, cuts wires cleanly and
splits plastic twin flex. It is
adjustable to most wire thick-
nesses. 3/6 each (subject).

Bib Tape Accessory Kit
Contains everything for edit-
ing and classifying tapes:
Bib tape splicer and cutter
(available separately, 18/6);
6 spare cutters: 24 Bib
tape reel labels (avail-
able separately, 2/6);
spool of splicing tape;
Bib data card:
Complete Kit 28/6 (subject).

See also mumrae
adverA;rmefir olt backcaver

If you have difficulty in obtaining any of
these items, they will be sent post free.

MULTICORE SOLDERS LIMITED
HEMEL HEMPSTEAD, HERTS

TA 4907
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SPEAKERS
Axiette
WS/HP1012
Golden 101n.
Axiom 300
MOTORS
Garrard 210
Garrard 411:11,
Garrard TA Mk. II
Garrard 301 Strobe
collaro RP594
CHASSIS
Armstrong 55
Armstrong Stereo

13 Mk. II
TUNERS
Dulci FMT/2
Rogers Junior
Armstrong ST3
AMPLIFIERS
Quad and Pre -amp
Leak Stereo and

Pre -amp
Rogers Junior and

Pre -amp

Enclosures, Equipment &
by STAMFORD

51/S. Column enclosure de-
signed to house the Sin. and
10in. Wharfedale range. Lagged
with lin. felt and embodying the
Wharfedale acoustic filter.
12in. x 12in. x 43in. high.
Price 213/15/- or 411- deposit
and 9 payments of 27/11.

Cabinets REPAIRS AND SERVICE

SPEAKER
repairs, cones fitted, fields and

clock coils wound, guaranteed satisfaction.
prompt service. -L. S. Repair Services, Pluckley,
Ashford, Kent.

RANSFORMERS to any specification, singles,f°22l
small or large batches, quick and efficient

service, competitive prices, estimates. -Messrs.
Newman & Son, 1, Grove Crescent, South
Woodford. E.18. [0330

MISCELLANEOUS

MMTALWORK, all types cabinets, chassis,
racks. etc., to your own specification,

capacity available for small milling and cap-
stan work up to lin bar.
PHILPOTT'S METAL WORKS, Ltd., Chapman
St., Loughborough. [0208

CABLE, full or random coils, 10% to 20%
under list prices; conduit, 5% to 10%

under list; request new catalogue. -British
Distributing, 591. Green Lanes, London, N.8.

[9381

Write for new list of
enclosures in the Good -
mans range.

Cl/S AXIOM ENCLOSURE for the Goodman 12in. range.
39in. high, 191in. wide, 1511n. deep. Price including ARU
No. 172. 217/15/3 or 53/4 deposit and 9 payments 36/1.

EQUIPMENT
Cash Price
£ 5. d.
6 12 1
4 15 0
8 6 7

11 5 9

12
18

13
9

238 1 180
9 18

33 12

44 2

24 13
24 10
28 7

42 0

51 9

28 0

5
9
0

9

0

0

4
3
0

0

0

0

Hire Purchase
Deposit 18 Pymts.

26/5 6/9
4

33/4 8
iv

/6/9

45/2 11/7

50/9
74'-
34/-
95/8
40/-

134/5

176/5

99/8
98/1

113/5

28/8/-

210/5/10

251121-

12/11
18/11
8,8

34/6
10,2

34/4

57/9

25/
25/13
291-

22/2111

22/12/8

£1/8/8
Write for our Hi -Fidelity Equipment List and illustrated
lists of CABINETS.

WE SPECIALIZE in supplying any equipment
currently available. DEMONSTRATIONS AT OUR

WEYMOUTH TERRACE SHOWROOMS.

2/E
41in. wide, 3211n. high, 17Iin. deep.

Motor Board 39th. x 16in. with 4in. clearance above
1610. if to house record changer). 21in. between underside
of lid and shelf. Front panel 40in. x 18110.
If fitted with ferrules and adjustable glides -151- extra.

Delivery 12/6.
Cash Price 221/15/- OR

Deposit 23/5/3 and 9 monthly payments of £2/4/2.
Write for our illustrated catalogue or visit our Hi -Fidelity
Showrooms at:

84/813/1313 Weymouth Terrace, off Hackney Read,
LONDON, E,2. Telephone: SRO 5003

Showroom hours: Monday -Saturday 9.30 to 3.30.
Late night Wednesday 7 p.m.

Directions: No. 6 bus from Liverpool Street Station to the
Odeon, Hackney Road, walk back two turnings.

A. L. STAMFORD LTD. (DEPT. 94.)

NOTICES

THE ASSOCIATION OF PROFESSIONAL
RECORDING STUDIOS, Ltd. To protect

and encourage the interests of member studios
engaged in electrical sound recording -Write
to the General Secretary, A.P.R.S.. Flat 4,
34A, Arterberry Rd.. London, S.W.20. 10173

CAPACITY AVAILABLE
RADIO components made to order. -Bel

Sound Products, Marlborough Yard, N.19.
10185

COMPETITIVE quotations given for proto-
type and production runs with quality

control. -Cave, Smith & Co.. Ltd., Hereford.
[9350

SITUATIONS VACANTW. E. SYKES, Ltd.

AN expanding machine tool programme enables
us to invite applications for the following posts:
ELECTRONIC Designer/ Draughtsman.
FOR design and development work on elec-
tronic test gear, machine tool control gear and
electro-mechanical devices. Knowledge of basic
electronic circuit theory is essential.
ELECTRICAL Draughtsman.
FOR work on machine tool control gear and
electro-mechanical assemblies. Training avail-
able.
GENEROUS salaries, excellent prospects, non-
contributory pension scheme. Write, giving
details of age, education, experience and salary,
to Personnel Officer, W. E. Sykes, Ltd., Manor
Works, Staines, Middlesex. [9429
LOUIS NEWMARK, Ltd.
LEADING company in the design of auto pilots
for helicopters are expanding their facilities
at their development laboratories at Croydon
and have the following vacancies to be filled
immediately.
ENGINEERS and Assistant Engineers with de-
gree or H.N.C. and experience in the field of
light electrical engineering electronics, electro
mechanical devices or semi conductors, to work
on the development, installation and flight
testing of automatic pilots. Salary commen-
surate with experience. Pension scheme -Apply
in writing, giving full particulars to: Person-
nel Officer, Louis Newmark, Ltd., Prefect
Works, Purley Way, Croydon, Surrey. [0333

UNIVERSITY OF BELFAST.
THE Senate of The Queen's University of
Belfast invites applications for a lectureship
in light electrical engineering from 1st October,
1961. Salary range £1,050 to £1,850, plus
contributory pension rights under the F.S.S.U.
Initial placing on the salary scale will depend
on qualifications and experience. Applications
should be received by 15th March, 1961. -
Further particulars may be obtained from
G. R. Cowie, M.A., LI.B., J.P., Secretary.

[9443
RADIO MECHANIC ANTARCTICA.
REQUIRED for the Falkland Islands Dependen-
cies Survey Wireless Station, Port Stanley, for
1 tour of 3 years. Salary according to age and
experience in scale £600 rising to £700 a year.
Full board and lodging available for about £14
a month. Average Income Tax 2/- In the £.
Free passages. Liberal leave.
CANDIDATES must be single and capable of
maintaining and repairing H.F. receiving and
transmitting equipment.
APPLY to Crown Agents, 4, Millbank, Lon-
don, S.W.1, for application form and further
particulars, stating age, name, brief details
of qualifications and experience and quoting
reference M2A/51219,'WF. [9427

COANTRAL London firm requires competent
organiser of postal and equipment sales.

Age immaterial, refs. wanted. Part-time appli-
cation considered. -Box 2462. 10133
ENGINEER required for servicing electronic

organs, Manchester area, must have
musical ability. state experience and salary
required. -Box 2975. [9397

TAPE
Recorder Design and Development

Engineer, salary £2,000, permanency, pro-
motion to director level possible, own staff noti-
fied. -Write with full details in strictest con-
fidence to Box 3214. 19417

TECHNICAL representative required In Lon-
don, with experience in the sale of magnetic

tape. -Apply In writing, giving qualifications,
to the Sales Manager, Gevaert Limited, Great
West Rd., Brentford, Middlesex. [9450

atstsAany
HIGH QUALITY
RADIOGRAM

CHASSIS
JUBILEE Mk. 2 MODEL. 29 GNS.

This is the new and improved version of
the well-known Jubilee chassis. An AM/
FM chassis with nine valves and two
diodes and including a high fidelity
amplifier providing 8 watts push-pull
output with a frequency response of
20-30,000 c.p.s. ± 2 dB. Full VHF band
(87-108 mics) with automatic frequency
control and medium and long wavebands.
Inputs for tape recording and playback
and for all types of pick-ups; a booster
unit is available for low output pick-ups.
Separate wide range bass and
trols. Adjustable ferrite rod aerial on AM
bands and magic eye tuning. Alternative
matching for any loudspeakers.

AF208 MODEL. 22 GNS.

An AM/FM chassis providing 5 watts out-
put and covering the full VHF and medium
wavebands. Although this is the most
economically priced chassis we have ever
produced, the hand -built construction,
superior finish and high quality components
are the same as those used for our more
expensive models. Inputs for all types
of crystal pick-ups and for tape recording
and playback. Separate wide range bass and
treble controls and alternative matching for
any loudspeakers.

See also our advertisement on page 64 for details of
our high fidelity stereo chassis.

Post this coupon or write for descriptive literature
or call at our Holloway showroom for full
demonstration. Open 9-5 including Saturdays.

NAME

ADDRESS

WMC

ARMSTRONG ,TELEVISION` CO. LTD.

Warlters Road, London, N.7
Telephone: NORth 3213
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FOR

SOLDERING

THAT'S

CERTAIN ...
U

sOLON
Trade Mark

Best electric soldering irons in the
business - first choice with Industry
for over 25 years. Full range available.
25 watt model illustrated.
For leaflet write:

CABLE DIVISION

Associated E.ectrmal Industries Limited
Distribution Equipment Sales Department,
145 Charing Cross Road, London, W.C.2
Tel: GERrard 9797.

AUDIX
SOUND SYSTEMS

ANNOUNCE
A new and complete range of

SOUND EQUIPMENT
for

 PUBLIC ADDRESS
 HOSPITALS
 SCHOOLS
 FACTORIES
 RAILWAYS, ETC.

Write for

Illustrated Literature
to

AUDIX LTD.
STANSTED, ESSEX

TELEPHONE:
STANSTED 3132

SITUATIONS VACANT

RADIO and Upper Atmosphere Research.

PIYSICISTS, Engineers and Mathematicians re-
quired by D.S.I.R. at Radio Research Station,
Uitton Park, Slough, as Scientific Officers or
Senior S.0s. to investigate the upper atmosphere
and the apace between the earth and sun, with
particular reference to the propagation of radio
waves through those regions, and associated
problems of terrestrial and space communica-
tions. Work concerned with experiments on
ground, and in rockets and satellites. On ex-
perimental side it involves the design and use
of suitable radio equipment including low noise
amplifiers for use with radio telescope; re-search on cosmic rays, vacuum phys,cs, and
spectroscopy. For theoretical studies knowledge
of magnetohydrodynamics or of plasma ph sacs
will be useful. Digital computer is availablefor the study of orbits of artificial satellites.
Quals: 1st or 2nd lions. degree or equiv. inPhysics, Elec.-Eng., or Maths., with at least
3 years post graduate exp. for Senior Scientific
Officer grade. Salary ranges S.O. E.690-£1.144:
S.S.O. £1,250-£1,540. Normal promotion pros-
pects to Principal S.O. in the mid -thirties
(range of £1.600-E2.275). Forms fromMinistry of Labour, Technical and ScientificRegister (K). 26. King Street, London, S.W .1,quoting A.581/0A. [9411
ENGINEER -IN -CHARGE of transmitters.
REQUIRED by the Tanganyika Broadcasting
Corporation on contract for 1 tour of 3 yearsin first instance. Salary in scale £1,550 risingto £1 605. Gratuity at rate of 131/z% of salary
payable on satisfactory completion of contract.
Free passages. Liberal leave, If engaged on
secondment from another Broadcasting Organi-
zation, pension schemes would be paid in lieuof gratuity.
CANDIDATES are required to have passed the
B.B.C. grade C course or hold exempting quali-
fications and have had a minimum of 2 years
post -qualification practical experience withH.F. transmitters. The Officer will be respon-
sible to the Chief Engineer for the operation
and maintenance of 3 H.F. transmitters of
20KW, 10KW and 5KW carrier power and 2
M.P. transmitters of 11/.KW carrier power
associated equipment and aerials.
APPLY to Crown Agents. 4, Millbank, Lon-
don, S.W.1, for app117ation form and further
particulars, stating age, name, brief details of
qualifications and experience and quoting
reference M2A/51217/WF'. [9430

LABORATORY technicians required for the
Central Materials Laboratory, for workincluding the following: -

(1) Instrumentation and high frequency heat-
ing in connection with the heat treatment of
aircraft materials.
121 Mechanical testing of aircraft materials.
APPLICANTS for these positions should be
between 22 and 27 years of age, of O.N.C. or
equivalent standard and have some mechanical
engineering and/or electrical experience.
(3) Ultrasonic and eddy current methods of
flaw detection and associated electronic prob-
lems.
APPLICANTS should be between 25 and 35
years of age, of City & Guilds Telecommunica-
tions IV or equivalent standard and have
practical experience in the design and con-
struction of specialized equipment in industry.
PLEASE write giving full details of qualifica-
tions, experience and present salary to: -
THE Personnel Officer (Ref. S.C.64).
THE de Havilland Aircraft Co., Ltd.
STAG Lane, Edgware, Middx.
MEMBER Company of the Hawker Slddeley
Group. [9455

ESTABLISHED Dublin (Ireland) firm requires
first-class. above -average T.V. and Radio

Service Engineers. Must be experienced in
general servicing. Above rates paid to right
men. Accommodation plentiful and reasonable.-Box 3560. [9453

EXPLORATION company urgently requires
two electronic engineers with practical ex-

perience and theoretical knowledge of HF
equipment, must be prepared to travel, excel-
lent prospects. -Full personal particulars and
salary requirements to Box 3051, [9402

ELECTRONICS engireers: Men or women
with at least O.N.0 or equivalent experi-

ence to do final tests and inspection on a
wide range of high accuracy instruments. These
are permanent star/ positions with pension
fund and club room facilities. -Electronic
Instruments. Ltd., Richmond 6434. [0124

VACANCIES
exist for Wiremen able to

work from circuit diagrams, and preferably
with some experience of automatic instrumenta-
tion, five day week. -Please apply to Director,
Research & Development Division, Baird &
Tatlock (London), Ltd.. 14/17, St. Cross St.
London, E.C.1. r9414

ELECTRONIC Test Engineers required for a
department handling wide range of equip-

ment associated with sound recording and re-
production for theatres, film and TV studios.
A good knowledge of audio -frequency elec-
tronics essential. Whilst appropriate Qualifi-
cations are desirable the main asset is prac-
ticable ability and the will to work.
THESE are staff appointments and the com-
pany operates a good pension scheme. Can-
teen and welfare facilities are available. Please
apply in writing or 'phone Personnel Officer,
Rank Precision Industries. Ltd.. Woodger Rd.,
Shepherd's Bush, W.12. She. 2050. [9426

NEW 1961 EDITION.

RADIO
t AMATEUR'S
HANDBOOK
32)6. by ARRL. Postage 2/,

WORLD RADIO TV HANDBOOK,
1961. 16/6. Postage 1/-.

0,
TELECOMMUNICATIONS PRINCI-
PLES (IN MKS UNITS). By R. N. Renton.
45/-. Postage 2/-.
INSTALLING HI-FI SYSTEMS. By J.

Markell and J. Stanton. 25/6. Postage If-.
FUNDAMENTALS OF SEMICON-
DUCTORS. By M. G. Scroggie. 23/-.
Postage 1/-.
HANDBOOK OF LINE COMMUNICA-
TION, HMSO. Vol. I. 30/-. Postage 1/..
ELECTRONIC ENGINEER'S REFER-
ENCE BOOK. By L. E. Hughes. 84/-.
Postage free.
SERVICE VALVE EQUIVALENTS, an
RSGB Pub. 2/-. Postage 6d.

COMPLETE CATALOGUE 1/-.

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKISTS

of British and American Technical Books

19-21 PRAED STREET,
LONDON, W.2.
Phone: PADdington 4185
Opens ; days 9-6 p.m.

SERVO & ELECTRONIC
SALES LTD.

SPECIAL VALVE OFFER. Genuine Berner Trust-
worthy valves. Type 6060 (=12AT7), mfrer'u spies
Tested and guaranteed, 6/- (6d.), 55/- dos. (2/-).
6CH6 7/6 70/- doz. (2/-). 6J6 4/6 (6d.). 45/ -
doe. (2/-). 6V6 41- (94.1, 36/- dos. (3/6). EF9i 4/6
(6d.), 451- dos. (2/-). EF37 4/6 (9d.), 45/- dos. (3/6).
BC032 3/6 (9d.), 35/- dos. (3/6). EF50 216 (9d.),
26/- dos. (3/61. 807 5/- (9d.) 50/- dos. 13/6). EF36
3/6 (9d.), 35/- dos. (3/6). 6J5 4/- (9d.), 36/- dos.
(3/6). EB34 1/6 (9d.), 15/- doe. (3/6). One of each
of the above, 12 valves in all 45/- (3/6). SUNVIC
HOT WIRE VAC SWITCH RELAY CONTROLLERS.
F10'2.3 230 v., load 2 kW., 30/- (3/). F203-8 230 v.,
load 7 kW. 45/- (3/-). MIT TRANSFORMERS. 230
v. A.C. to 9.5 kv., 3 mA., herrn. old., 55/- (316).
EHT CAPACITORS, Vlneonol 0.02 µF., 11 kv., 12/6
(2/6). 0.1µF., 11 kv.. 17/6 (3/6). ELECTROSTATIC
VOLT METERS 0.15 kv.. BSI, mounted in oak carry-
ing case, Everett Edgcumbe, brand new, 27/10/-
(3/6). Turner M.23 0-10 Kv., 31in. flush., 26/10/-
(2/6). MILLIANMETERS 0-200 mA., Silo., flush,
10/- (2/-1. COMMUNICATION RECEIVERS. Type
R.107, 1.2 to 17.5 mc,s. in 3 ranges. 9 -valve super -
het, 8 kc/s. or 7.5 he/s. bandwidth, 100-250 v.,
50 cps or 12 v. D.C. supply. Sensitivity 2.6 µv., In
exc. mad., $14/10/- MM. Type R.206 50 kola.
to 30 roc/a cont., in 9 ranges, 15 -valve superhet,
0.7, 2.5 or 8 kcis. bandwidth, 100-250 v., 50 cps or
12 v. D.C. supply. Sensitivity 2-4 v. A superlative
receiver in exc. cond.. 00 (35/-1. CANADIAN MAR-
CONI TRANSMITTER RECEIVERS. Type TR9, 12
v., I/P, cover, 1.85 to 5 inc/s. Complete set of units
comprising Tranandtter Power Unit and Receiver,
new mod.. £1.4'10'- HBO POWER UNITS,
12 v. D.C.. I/P.. 351- new and boxed (3/6). DRAYTON
TYPE RQ MOTORS, 37 r.p.m., 230 v. A.C., 75/-
(4/-1. MAGNETIC CLUTCH, 20 v.. 0.575 A., torque
rating 5 ft. lb., 85/- (5/-). E.E. ;PALED REFRIGERA-
TOR UNITS, 110 r.. 50 cps., with cooling coils, Ice
box and thermostat, changed, brand new £20 (carr.
extra). E.E. CAP. START MOTORS, 230 v. AC.,

h.p.. 1,425 r.p.m., 28/6/- (7/6). TRANSMITTER
RECEIVERS, 1986, TX EX XSTL CONTROLLED.
124-156 I ncls., tip-top cond. with instructions, g5/15/-
(12/6). ERICSSON COUNTER TUBES GC12/4B,
20/- /1/6). SIZE II SYNCHROS IN STOCK. Control
transformers type 26V-11CT4A, brand new. SIZE
II SERVO MOTORS, 115 v., 400 cps and 20 v. 400
cps, control phase type, 11M47A, brand new, together
with our normal range of KAOLIN+, SELSYNS,
IPOPL eta. and all other components for electrical
computation and controls. Please add carriage In
brackets. Poet orders to 1, Hopton Parade, Streatham
High Road, London, S.W.16. Callers to: 43 High
Street, Orpington, Kent. Tele.: Orpington 31016 and
Streatham 6165. TERMS: Nett C.W.O. or monthly
approved aeisounts.
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NEW -QUALITY TOOLS AT CUT PRICE
ENGINEERS 12in. ADJUSTABLE
SQUARE WITH SPIRIT LEVEL 9/6.
51n. VERNIER CALIPERS WITH
DEPTH GAUGE 9/6.
WHIT. OPEN END SPANNERS, drop
forged and plated, set 6, %in. to 4in.,13/6.
POCKET NEON TESTER, with retract.
able screwdriver, 5/-. 5in. SIDE CUTTERS
5/6. 5in. PLATED ROUND NOSE TAP-
ERED PLIERS, 5/6. 7in. FLAT NOSE
BOX JOINT TAPERED PLIERS, 8/6.
7iine COMBINATION PLIERS, 6/-

.TUB. HACKSAWS (Eclipse type), 11/9.
H.S. TWIST DRILLS. Set 7, fin. to fin.,
4/-. Full size in wallet, 6/, Set of 13-
9/6. Set of 17, *in. - *in. in wood case, 15/6.
OUR FAMOUS TRANSFORMERS. In-
put 200/250 v. Output tapped 3,4, 5, 6, 8,
9, 10, 12, 15, 18, 20, 24, 30 v., 2 amp.,
24/6. 17, 11, 5 v., 8 a., 27/6. 5 a., 24/6.
9, 17 v., 1 a., 13/-. P.P.
STUDIO " 0 " CARTRIDGES, 18/-.
12in. SPEAKERS WITH 5in. TWEET-
ERS by leading makers, 75/-. Less than
half list price.
NEW 12in. SPEAKERS, 12 watt (list
price £12/12/-) £6/17/6.
RELAYS. Single make contacts, 24 v.
25 amp., 15/-.
RELAYS. 4,000 ohm, S.M. or S.B., 3/6.
Ex. equipment.
LAVOIS LABORATORY MICRO WAVE
FREQUENCY METER. 300-660 Me/s., £25.
B.C. 604 F.M. TRANSMITTER. Push
button and manual tuning, 20-28 me/s.
Complete with 80 Freq. Crystals in 100
ke/s. stages. 24 v. power supply incor-
porated and with B.C. 603 Receiver for
same, £30.
P.V.C. Recording Tape. Finest Quality,
850 ft. reels, 19/-.
Hi-Fi CRYSTAL MICROPHONES in
Grey Bakelite case, 15/6.
G.B. ELECTRONIC CRYSTAL STICK
MICROPHONE in polished steel case,
lin. x 6in., complete with lead and plated
Bulgin jack plug, 42/6. Weight 5 ozs.
F.W. METAL RECTIFIERS. 12/6 volt,
1 a., 7/6; 3 a., 13/-; 4 a., 17/6; 6 a., 27/6;
24 v. 2 a., 23/6; 12 v. 16 amp., 50/-.
TOGGLE SWITCHES DPDT 3/6. SP 1/9.
MICRO SWITCHES, spring leaf, Make
and Break, 5/6.
MAINS TRANSFORMER AND RECTI-
FIER giving 12 v. 1 a. D.C. Output, 19/6.
P.P. And with Output 30 v. 2 a., 33/6. P.P.
NICKEL NIFE BATTERIES. 1.2 volt.
2.5 amp. Size 3 x 21 x lin. Practically
everlasting. 6/- or 3 for 16/, 4 for 21/,
Ex-W.D. MORSE KEYS. 3/6, 6/- and 8/6.
1,000 NEW S.T.C. FREQ. CRYSTALS.
10,555 k/c to 19,872 kc/s, 5/6 each. Lists
available.
PAXOLIN PANELS 12 x 6 x 4in., 3/6, P.P.
W/W RHEOSTATS. 1 a., 2/6.
12 v. MINIATURE RELAYS. x 11 X
lin. Wgt. 11 ozs. S.P.C.O., 8/6. S.P.C.O.
& 3M, 9/6.

10,000 STROWGER RELAYS. Open to
offers. 12 v. D.C. RELAYS. 2 make 6/-;
2 for 11/6.
BENCH GEARED GRINDER. 5 X lin.
stone 31/6. 6in. 35/-.
BENCH VICE. 2iin. with clamp. 15/6.
Ex-W.D. 12 v. D.C. REVERSIBLE
GEARED MOTOR 2Iin. X lkin. Ideal
for all models. 16/6. Weight 10 ozs.
MARVELLOUS GERMAN MADE MINI-
ATURE 6-8 volt D.C. MOTOR. lfin. X
tkin. with built-in reversing switch. 15/-.
Weight 3 ozs.
Lists sent on request. All post paid.

THE

RADIO & ELECTRICAL MART
P.O. BOX 9 G.P.O.,TUNBRIDGE WELLS,

KENT

SITUATIONS VACANT

E75(IP.a.-For compent T.V.. Tape
la Recorder anti

Ci
engineer, able to

work with test equipment, able to drive. -Tel.
D.rector. rluston 65t.(0 for appointment. [9416

ELECTRONIC
testers required, should beeducated up to O.N.C. standard and have

had experience of servicing and Sault boding,
or have taken an R.A.F. Wireless Fitters course.
APPLY Personnel Officer, Decca Navigator Co.,
Ltd.. 247, Burlington Rd., New Maiden, Surrey.
lel. Malden 7711. 9404
CENIOR tester required with extensive experi-

ence of lault-linding in V.H.P. communi-
cation equipment. -King Wembley 2112 or write
to Personnel Officer, British Communications
Corporation, Ltd., Exhioition Grounds, Wem-
bley, Middlesex. [9442

MINISTRY of Aviation require Electrical
Engineers as Assistant Signals Officers.

Posts mainly in London out some In provinces.
DUTIES include planning, evaluation, installa-
tion and supervision of operation and main-
tenance of civil aviation teiecommunications
and navigational aids at Airports and tele-
ommunication centres.
QUAL6. 1st or 2nd c.ass Hons. degree in Physics
or Engineering, A.M.I.E.E. or A.P.R.Ae.S. Can-
didates with Parts I, II and III of A.M.I.E.E.,
or Parts I and II of A.P.R.Ae.S. or equiv., or of
high professional attainment without these
qua's considered.
SALARY SCALE. £690 (at age 23) to £1,300.
Sightly lower for posts outside London. Pro-
motion prospects. Further details and forms
rem Ministry of Labour, Technical and Scienti-
ic Regis,er 1K), 26. sting St., London, S.W.1.,

quoting D.161/0A. [0264

A T.C. have a vacancy for an " A " licensed
.r1. aircraft radio engineer to be based at the
company's wor,ishops ad,acent to L.A.P.; 42 -
hour basic weed, pension scheme, overtime,
onus system in operation. -Apply in writing

Mating experience and salary required to The
Vlanaging Director, Air Transport (Charter),
C.I.), Ltd., Willow Rd., Poyle Trading Estate,

7olnbrook, Slough, Bucks. [9444

TRAINEE Cyclotron Operator required for
Medical Radioisotope production; salary

6254.150; age under 40; applicant should have
xperience in maintenance of R.F. Power

Transmitters or Post Office Telephone equip-
ment or High Vacuum Plant. -Apply stating age
nd full details of experience, to The Senior
yclotron Engineer, Medical Research Council,

Hammersmith Hospital, Ducane Rd., W.12.
[9425

TEST engineers. -Applications are invited
from test engineers with previous industrial

xperience of testing radio communications,
eceivers and transmitters; successful applicants

will be offered positions on the company's
permanent staff; starting salaries commen-
urate with qualifications and experience. -

Apply in writing, giving full details to Person -
el Officer, Redifon, Ltd., Broomhill Rd.,

S.W.18. [0252
AVACANCY exists for an electronic engineer

at the Redhill laboratories of Zonal Film
Magnetic Coatings) Ltd.; age 20-35 years;

H.N.C. or Institute; applicants will be expected
o be familiar with magnetic recording tech-

niques and circuits; knowledge of computors
nd computor circuits would be considered an
dvantage.-Apply in first instance to Chief
lectronic Engineer, The Tower, Hammersmith

Broadway, W.6. [9424

OVERSEAS.
Electronic technicians are re-

ouired by an oil exploration company with
eadquarters in the U.K. Men should be single

on joining. Work will include the maintain-
ng and operating of field equipment often
ender conditions of desert. jungle and swamp.
The equivalent of an H.N.C., with practical
xperience in electronics, is essential. Tours

overseas are of up to two years, followed by
ome leave. -Write with full particulars, cover-

ing any time spent in the Forces, to Box 2228.
[0331

ELECTRONIC DRAUGHTSMAN to draw cir-
cuit diagrams and electronic instrument

layouts, compile parts lists and prepare printed
circuit masters; competence in good drawing
office practice and familiarity with electronic
instruments and components and with assem-
bly, mounting and wiring methods are essen-
tial; this attractive opportunity offers wide
responsibility and a generous salary, state fully
career details and salary required to -Tech-
nical Director, Shandon Scientific Co., Ltd.,
6, Cromwell Place, S.W.7. [9420

MINISTRY of Aviation require Electronic
Engineers for development, planning pro-

duction or inspection of Guided Missiles and
other electronic equipment including communi-
cation and radar equipment at London Head-
quarters branches and other locations. Quals.
recognised engineering apprenticeship or equi-
valent training and corporate membership of
I.E.E. or exempting qua's. Experience of modern
electronic practice in communication or radar
fields desirable and knowledge of guided wea-
pon practice and servo mechanisms advan-

tageous. Salary £830 (age 25)-E1.300 per annum
(London, male). Maximum commencing salary£1,125 at age 34 or over (London). Slightly
lower rates in provinces with maximum com-
mencing salary £1,095 at age 34 or over. Excel-
lent career prospects and opportunities for
established appointments. Forms from Ministry
of Labour, Technical and Scientific Register
D(K)

2T90/0 6A, King St.. London, S.W.1, quoti1941ng.2

COYNE'S NEW
PIN -POINT SERIES TAKES
HEADACHES OUT OF ALL
SERVICING PROBLEMS !

No. 1

Pin -Point
TV troubles

in 10 minutes
Find the exact sound or
picture trouble in ANY
TV set from 700 poss-
ibilities! Latest edition now
has 332 pages of solid TV
servicing information; 300

diagrams, check charts 31/6. Postage 1/-.
AL OFFER

Circle Book No8.PE1
ColncoupF.F.E,Rsend

16/3
after 7 days, and 16/3 in 30 days, making a total
of 32/6 including postage.

No. 2
Pin -Point
Transistor

troubles in 12
minutes

Trouble -shoot every
type of circuit in ALL
transistorized equip-
ment! 525 pages; hun-
dreds of illustrations;
120 check charts, 47/6,
postage 1/6. Circle Book
No. 2 on coupon.

Simple Check
System Saves Time

These amazing practical handbooks with an

ENTIRELY NEW METHOD
show you how to find the trouble in ANY TV
or transistor circuit FAST! Index tells you where
to look; famous Check -Charts help you to
pin -point the exact trouble in minutes! These
on the job books quickly pay for themselves in
profitable new business and valuable time saved!

TRY ANY FOUR BOOKS
ON NO RISK FREE

TRIAL OFFER
No. 3. Application of Radio and T.V.

Principles. 299 pages 26/ -
No. 4. Radio, Television and F.M

Receivers. 403 pages 26/ -
No. 5. Radio & T.V. Circuits. 334 pages 26/ -
No. 6. Latest Instruments for Servicing

Radio-T.V. 367 pages 26/ -
No. 7. Practical Television Servicing

andTrouble Shooting Manual. 406 pages 34/ -
No. 8. Television Servicing Cyclopedia

868 pages 47/6
No. 9. Transistor Circuits. 410 pages 39/6
No. 10. Coyne Technical Dictionary 16/ -
No. 11. Television and Radio Handbook 22/ -

SE N D NO MONEY,
USE TIME PAYMENT PLAN AT
NO EXTRA COST IF YOU WISH
Just mail coupon for free trial. After 7 days
send only low price or return books and pay
nothing! If you keep more than one book, send

after 7 days and 1,1 each month until com-
pleted (maximum four books). To buy one book
send one half in 7 days, one half in 30 days.
MAIL COUPON NOW FOR

FAST RETURN SERVICE
TO:

Chart

ROBLES
i. CHM

SIM-TECH BOOK COMPANY,
Mail Order Division, DEPT. W.5, Gaters
Mill, West -End, Southampton Hants.
['Rush the books circled below mr 7 -day FREE TRIAL
as per offer.
1 2 i 4 5 0 7 8 e 10 11

Name

Address

City County

Wick here if enclosing tall price. we pay postage. Same
ay money -back guarantee.

Postage £2 or less 1P., £3 or more 1/5d.
OVERSEAS ORDERS, PLEASE PAY FULL AMOUNT.
MONEY RACK GUARANTEE IF NOT SATISFIED.
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SOLDERING
EQUIPMENT
BY LITESOLD

(REGO TRADE MARK)

PRECISION
INSTRUMENTS

Comprehensive range -
Robust and Reliable -
Light weight - Rapid
heating Bit sizes
3/32 in. to 3/8 in. -
" PERMABIT " or
Copper bits - All
voltage ranges 6/7 v. to
231/250 v. - Prices from
19/6.

ALSO
 PLASTIC CABLE

STRIPPERS.
 MI N.ATURE

SOLDER POTS.
 HEAT GUARDS.
 LONG LIFE BITS.

"" ADAMIN
The new range of
micro soldering
instruments. Weights
from -oz. Bit dia.
I/32in. Have you had
details?

brochure S5 on request
from the sole proprietors
and manufacturers with 28
;ears' experience in this
field.

LIGHT SOLDERING DEVELOPMENTS LTD.

28 Sydenham Road, Croydon, Surrey
Phone: CROydon 8589 Grams: L,tesold Croydon

RACKS & PANELS
All types, open and enclosed, to
G.P.O. or customers's specification.

SOUND SALES LTD.
Works & Laboratories.

West Street, Farnham, Surrey
Farnham 6461

R.S.G.B. AMATEUR RADIO CALL
BOOK 1961

Postage 6d 4/ -
World Radio Handbook, 1961, by

Johansen. Postage 1/- 16/6
Mullard Reference Manual of

Transistor Circuits. Postage 1/- 12/6
T.V. Engineers Pocket Book, 3rd

Ed., by Hawker. Postage 1/- 12/6
Model Radio Control, by Safford.

Postage 1/- 21/ -
Oscilloscope at Work, by Haas.

Postage 1/- 18/ -
Worked Radio Calculations, by

Witts. Postage 1/- 12/6
Coil Design and Construction Manu-

al, R.F.,A.F. Coils, Chokes and
Transformers. Postage 6d 5/ -

Surplus Radio Conversion Manual.
New Vol. 3. Postage 1/- 20/ -

Short Wave Receivers for the
Beginner, by Data. Postage 6d 6/ -

Tubes and Circuits, by Christ.
Postage 1/- 28/ -

Correcting T.V. Picture Faults, by
Cura. Postage 6d 4/ -

UNIVERSAL BOOK CO.
12 LITTLE NEWPORT STREET,

LONDON, W.C.2 (adjoining Lisle Street)

SITUATIONS VACANT
WAR OFFICE requires numerous Technical

Assistants for a wide variety of duties
in Army workshops and technical establish-
ments. Vacancies exist for workshop foremen,
work study practitioners, inspectors, planners,
demonstrators, instructors and technical
authors. The work covers a wide variety of
mechanical, electrical and electronic equipment
including guided weapons and vacancies exist
in various locations in the U.K., e.g.:-
MECHANICAL (Warminster, Tidworth, Ash -
church, Old Dalby, Ashford (Kent), Woolwich,
Donnington (Shropshire), Deysbrook, York,
Instow, Chilwell, Marchington, Colchester and
Stirling).
ELECTRICAL and Electronic (Warminster,
Tidworth, Ashchurch, Old Dalby, Ashford
(Kent), Woolwich, Donnington (Shropshire),
Deysbrook, York, Aldershot, Christchurch,
Larkhill, Arborfield, Newark, Catterick, Mill
Hill, Northern Ireland and Malvern).
FOR appointment as Technical Assistant,
applicants should possess O.N.C. in electrical
or mechanical engineering as applicable or
equiv. qual. Successful completion of an
Artificers' Course in R.E.M.E. or Foreman of
Signals Course may be accepted in lieu. Candi-
dates should preferably have served a recognised
engineering apprenticeship and a knowledge of
Service equipment would be advantageous.
Training can be provided to successful candi-
dates lacking equipment knowledge and for
work study appointments. Willingness to con-
tinue studies for H.N.C. at the department's
expense would normally be expected and up
to one day a week for attendance at a Tech-
nical College is likely to be granted. For
certain appointments the ability to write clear
and concise English is a decided advantage.
CHIEF Technical Assistants are also required
for work on electronic Army equipment.
Vacancies exist at Woolwich and Malvern only.
For appointment as a Chief Technical Assistant
the candidate is expected to possess as a
minimum the qualifications applicable to a
Technical Assistant and, in addition, to have
several years' experience in one or more of
the branches of engineering applicable to Radar,
Guided Weapons or Servo Mechanisms. A
knowledge of R.E.M.E. repair procedure would
be an advantage.
OPPORTUNITIES for promotion, and for
appointment to established pensionable posts
will occur from time to time for both Technical
Assistants and Chief Technical Assistants.
NATIONAL salary scales: -Chief Technical
Assistant, £988 rising to £1,128 p.a., and
Technical Assistant, £827 to £988 p.a. (minima
linked to age 26). These scales attract where
applicable a London weighting addition of
£25 to £30 p.a. Application forms from:
Manager (P.E.553), Ministry of Labour, Pro
fessional and Executive Register, Atlantic House,
Farringdon Street, London, E.C.4.
APPLICANTS should state on the application
form the grade of appointment for which they
wish to be considered and indicate any of the
locations at which they are not prepared to
accept an appointment. [9451

ELECTRONIC Engineer, interesting, varied
work on scientific instruments, small,

rapidly expanding company provides friendly
and informal conditions with good opportuni-
ties for advancement; essential qualifications:
a thorough understanding of electronic valve
circuitry at d.c. and low frequencies, both
theoretical aspects and practical application;
experience of transistors, printed circuits and/
or magnetic amplifiers an advantage; state
fully career details and salary required to -
Technical Director, Shandon Scientific Co.,
Ltd., 6. Cromwell Place. S.W.7. [9419

INTERNATIONAL AERADIO Ltd., has
periodic vacancies overseas for Radio Tech-

nicians, City and Guilds Intermediate Telecoms.
an advantage but not essential if applicant has
considerable experience installation/mainten-
ance H.F./V.H.F. low/medium power comms.
Equipment; applications ex -service personnel
of fully skilled categories welcomed; posts are
permanent and pensionable; normally accom-
modation is provided with tax free emoluments
equated to local conditions; additional marriage
and child allowances; free air passages and
insurance; kit allowance; generous U.K. leave;
apply in writing. -Personnel Manager, 40, Park
St., W.1. [0262

MINISTRY of Aviation require Engineers in
their Electrical Inspection Directorate at

Bromley, Kent, to assist in technical direction,
of Post A Electronic valves and transistors Post
B Special purpose batteries. Duties include con-
trol of test -laboratories, close liasion with
research and development establishments, manu-
facturers etc., and offer a unique opportunity
to gain wide experience in these fields. Salary
range £820-£1,300 (improved scales shortly
available) according to age, with good toms-
Pects of promotion to higher grades, 5-daY
week, generous leave and oppprtunities to com-
pete for established pensionable posts. The
normal duties and responsibilities of these
posts are at professional level and require can-
didates who possess the educational qual. and
practical training required for Corporate
Membership of the Institution of Electrical
Engineers. Exp. in development, manufacture or
inspection of electronic valves and/or transistors
for Post A and of primary and/or secondary
batteries for Post B, is desirable. Forms from
Ministry, of Labour, Technical and Scientific
Register, (K) 26 King St., London, S.W.1, quot-
ing D.830/OA closing date 9 March, 1961,

9413

ONDON CENT -RA
RADIO STORES

IMOVING COIL HEADPHONES with wash leather
earpads, 191-
B.29 RECEIVERS. 60-600 Ws medium and long wave
bands. For callers only, 26
TIME SWITCHES, VERNER. 8 -day clockwork,
250 v. Al. Thoroughly reconditioned and guaranteed,
32/6 including post and packing.
10 -WAY PRESS BUTTON INTER-COM TELE-
PHONES, in Bakelite Case with junction box. Thor-
ougly overhauled. Guaranteed. 88/15/ -
DESK PHONES. Complete with Hand Set and Dial
0-9 in Bakelite Case. £3/12/6.
PROJECTION LAMPS. Pre -focus 100 v. 300 w. in
new condition, 8/6.
P.25 V.H.F. RECEIVERS in metal ease. Weight
37 lb. Size approx. 211 x 9 x 61M., 57/8.
C.R. VISION UNITS complete with VCR97. Size
spores. 211 x 9 x Olin. In metal case, 37/6.
HIGH-SPEED ELECTRO-MAGNETIC COUNTERS.
Ex -Govt. 0-9,999, 25/60 v. D.C. Size 4 x 1 x lin.
Single coil 2,3000 or single coil 5000, 18/6.
PENNER TIME SWITCHES. For switching on/off
lighting and power. Reconditioned as new. In
ironclad cases, 10 amp., 75/-; 15 amp., 85/-; 20 amp.,
1,5/5/-.
TELEPHONE DIALS. 0-9. Suitable for inter -office
and factory installation, 17/6.
3 -OHM P.M. SPEAKERS. In good working order,
10in. 27/6; 81n. 9/6; bin. 9/6: sin. 11/6.
31in. P.M. SPEAKERS. 30. 17/8.
SYNCHRONOUS VIBRATORS. 2 v. 7 pin, 3/6.
ELECTRICITY SLOT METERS. (1/- in slot.) for A.C.
mains. Fixed tariff to your requirements. Suitable
for hotels, etc. 200/250 v. 10 A., 84/-; 15 A., 94/-;
20 A., 1041-; Other amperages available. Recondi-
tioned as new.
QUARTERLY ELECTRIC CHECK METERS. Re-
conditioned as new. 200/250 v. 10 A., 42/8; 15 A.,
52/6; 20 A., 57/6. Other amperages available.
HIGH RESISTANCE EARPIECES. Double with aft.
length of cord. 10/8 pair.
BALANCED ARMATURE HEADPHONES, with throat
mikes, 9/6.
ASSORTED RESISTANCES. 5/8 per 100.
THROAT MICROPHONES. 3/- each.
SOUND -POWERED HAND SETS. 17/6.
CENTRE ZERO METERS. 1.0.1 m/A, 25/..
PROJECTION LAMPS. 110v. 500w. 3 -pin bayonet, 10/8.
P.M. SPEAKERS. 31in. 3 -ohms, 16/6.

All prices include carriage

23 LISLE ST. (GER. 2969) LONDON, W.C.2
Closed Thursday 1_p.m. Open all day Saturday

NYLON P.T.F.E.
ROD, BAR, SHEET, TUBE, STRIP, WIRE

No quantity too small. List on application.

BRASS  COPPER  BRONZE
ALUMINIUM  LIGHTALLOYS

H. ROLLET & Co. Ltd.
6 Chesham Place, S.W.I. BELgravia 4300

ALSO AT LIVERPOOL, BIRMINGHAM,
MANCHESTER, LEEDS.

ODDIE FASTENERS

THE FASTENER WITH ENDLESS
APPLICATIONS - SIMPLE - POSITIVE
SELF-LOCKING. MADE IN A
VARIETY OF TYPES AND SIZES.
SPECIAL FASTENERS TO SUIT
CUSTOMERS' REQUIREMENTS.
WIDELY USED IN THE RADIO
INDUSTRY.

Mustrated brochure and other information
will gladly be sent on request

DEPT. "W.W."

Oddie,Bradbury &Cull Ltd.,Southampton

Tel. 55183 Cables: Fasteners, Southampton
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SOUTHERN RADIO'S

WIRELESS BARGAINS

TEST METERS. POR-
TABLE. 31 x 31 x 2fin.
D/C. M/C. Ranges 0-
5,000 ohms; 0-60 mA.;
0-3 volts; 0-1.5 volts.
Range can be extended
to suit individual re-
quirements by addition
of resistances.
NEW AND TESTED.
12/6 each plus 2/- P. & P.
SPECIAL QUANTITY
PRICES: 12 for O. Car-
riage paid U.K. (ex. sea
routes).
METERS. 30-0-30 and 3-0-3 volts combined
ranges with prods, 1S/-.
ATTACHMENTS for "38" TRANSMIT-
TER -RECEIVERS Mark II.
HEADPHONES 15/6 per pair; THROAT MICRO-
PHONES 4/6; JUNCTION BOXES 2/6; AERIALS.
No. 12/9, No. 2 5/3; WEBBING 4/-; HAVER-
SACKS 5/6; VALVES. A.R.P.12 4/6, A.T.P.4
3/6; SET OF FIVE VALVES 19/-. Postage on each
item except valves 1/6 extra.
RECORDING BLANKS. Brand new. Ready
for cutting. I3in. 6/- each or 15 complete in
metal case, E4.
RESISTANCES. 100 assorted useful values.
New wire end 12/6. NEW.
CONDENSERS. 100 assorted Mica; Tubular;
etc., I5/-. NEW.
CONTACTOR TIME SWITCHES. 2 im-
pulses per sec., in case, 11/6.
REMOTE CONTACTOR. For use with
above, 7/6.
LUFBRA HOLE CUTTERS. Adjustable in
to 31in. For Metal, Plastics, etc., 7/...
MAGNETS. Strong Bar type, 2 x kin., 1/6 each.
MORSE TAPPERS. Midget type 2/9; Standard
3/6; Heavy type on base, 5/6. ALL BRAND NEW.
MORSE PRACTICE SET. TAPPER with
BUZZER on base. Complete with battery, 12/6.
BRAND NEW.
PACKARD-BELL AMPLIFIERS. Complete
BRAND NEW, with valves, relay, etc., etc., 17/6
each.
TRANSMITTER -RECEIVERS. Type 18. Mark
Ill. ALL BRAND NEW COMPLETE with 6 valves
in carrying case. £4/17/6. Carr. paid.
ATTACHMENTS for "18" TRANSMITTER -
RECEIVERS Mark III.
HEADPHONES 15/6 per pair. HAND MICRO-
PHONES 4 a., 12/6. AERIALS 5/9; MORSE KEY
6/6; VALVES. ARPI2 4/6, A.R.8 7/6, A.T.P.4
3/6; SET OF SIX VALVES 25/-. Postage on each
item except valves 1/6 extra.
R.I09 RECEIVERS. SHORTWAVE 1.8 to 8.5
me/s. Complete with six valves. Vibrator pack
for 6 volts. Built-in speaker. In metal case. E5.
BOMBSIGHT COMPUTERS. Recent pur-
chase, ex-R.A.F. Ideal for experimenters. A
wealth of gears, motors, blowers, etc., etc.
£3/I2/6 carriage paid.
QUARTZ CRYSTALS. TYPES F.T.24I/F.T.243.
2 -pin, fin. space. Frequencies (F.T.243) 5,700 kc/s.
to 8,650 kc/s. (F.T.241) 20 Mc/s. to 38.9 Mc/s.
(54th and 72nd harmonics). 4/6 each.
BRAND NEW. TWELVE ASSORTED
CRYSTALS 45/-. BRAND NEW. HOLDERS
FOR BOTH TYPES 1/3. Customers ordering
12 crystals can be supplied with lists of frequen-
cies for their choice.
CRYSTAL CASES. FT.241/243 types. 10/6
per dozen.
STAR IDENTIFIERS. Type LA -N. covers
both hemispheres. 5/6.
COMMAND RECEIVERS. B.C. 454 3-6 Mt/s.
B.C. 455 6-9 Mc/s. Complete with 6 valves.
New condition. 47/6 each.
DYNAMOTORS FOR ABOVE. 28 volts.
15/-.
VISUAL INDICATORS (IOQ/4). Type 3.
With 2 meter movements and two neons. New
in cover. 12/- each.
TRANSPARENT MAP CASES. Plastic I4in.
x 101in. Ideal for Maps, Display, etc., 5/6.
Post or carr. extra. Full list Radio Books, etc, 3d.

SOUTHERN RADIO SUPPLY, LTD.
II, LITTLE NEWPORT STREET,

LONDON, W.C.2. GERrard 6653

SITUATIONS VACANT

PATENT
,xaminers and patent officers.

Pensionable posts for men or women for
work on the examination of patent applica-
tions. Age at least 21 and under 29 on 31.12.61.,
with extension for regular forces service and
overseas civil service. Qualifications: normally
a degree, or a Diploma in Technology, with
first- or second-class honours in physics,
chemistry, engineering or mathematics, or
equivalent attainment, or professional quali-
fication, e.g., A.M.I.C.E., A.M.I.Mech.E.,
A.M.I.E.E., A.R.I.C., A.Inst.P. London salary
£759 to £1,704; provision for starting pay
above minimum. Promotion prospects. -Write
Civil Service Commission, 17 North Audley St.,
London, W.1, for application form, quoting
S/128/61. [9445

ELECTRICAL
Inspection Directorate of

Ministry of Aviation require engineer III
to assist their resident inspector -in -charge at
large Leicester concern manufacturing ground
radar and airborne electronic equipment with
particular responsibility far inspection aspects
of equipment on development contracts. Quals.:
Recognised engineering apprenticeship and
corporate membership of Institution of Elec-
trical Engineers or equivalent guars. Experi-
ence in inspection of ground radar desirable.
Salary: £805 (age 25) £1,260 pa. (national,
improved scales shortly available). Commencing
salary at age 34 or over £1,095. Not established
but opportunities to compete for establishment
may arise. -Forms from Ministry of Labour,
Technical and Scientific Register (K), 26, King
St., London, S.W.1, quoting D.34/1A. Closing
date 18 March. 1961. [9435

THE Scientific Civil Service needs men and
women for pensionable posts as assistants

(scientific). Ages at least 17 and normally
under 27 on 31.12.61 with ap2ropriate educa-
tional or technical qualifications (normally
G.C.E. with passes at " 0 " or " A " level in
4 distinct subjects including English language
and a scientific or mathematical subject, or
O.N.O., or equivalent qualifications) and at
least 1 year's experience in: (i) engineering or
physical sciences, or (ii) chemistry, bio-
chemistry or metallurgy, or (iii) biological
sciences or (iv) geology, meteorology, or skilled
work in laboratory crafts such as glass-blowing.
London salary from £361 lOs (at 17) to £571
(at 25 or over) rising to £743. Promotion pros-
pects. 5 -day week generally. -Write Civil Ser-
vice Commission, 17, North Audley St., London,
W.1, for application form, quoting 8/59/61.

[9440

THE Scientific Civil Service needs men and
women for pensionable posts as (a) experi-

mental officers and (b) assistant experimental
officers in mathematics, physics, meteorology,
chemistry, metallurgy, biological sciences,
engineering, miscellaneous (geology, library and
technical information services). Candidates
must, on 31.12.61, be at feast 26 and normally
under 31 for (a), and at least 18 and normally
under 28 for (b). Qualifications should nor-
mally include H.S.C., or G.C.E., or equivalent,
or H.N.C., a university degree, or a Diploma in
Technology. Provisional admission if taking
examinations in 1961. London salary scale (a)
£1,117-£1,376; (b) £465 105 (at 18) to £826
(26 or over) rising to £1,009. Promotion pros-
pects. Further education facilities. -Write Civil
Service Commission, 17. North Audley St.,
London, W.1, for application form, quoting
8/94-95/61. [9438

AIR Ministry have vacancies for civilian
Radio Technicians at Royal Air Force. Sea -

land, Cheshire, R.A.F. Mansion, Kent, R.A.F.
Aldergrove, N. Ireland, and a few other R.A.F.
Stations throughout the United Kingdom for the
servicing, repair, modification and testing of
air and ground radio and radar equipment.
Commencing salary (National) (according to
age) is £525-£670 p.a. Max. salary £795 p.a.
Rates are Subject to small deduction at certain
provincial stations. Annual leave 3 weeks and
3 days increasing to 4 weeks 2 days after 10
years' service, 5 weeks after 20 years' ser-
vice and 6 weeks after 30 years' service. A
limited number of houses may be available for
renting at Sealand. These houses are at West
Kirby some 15 miles distant. Apply, giving de-
tails of quals. and exp., and mentioning this
advertisement, direct to Commanding Officer,
No. 30 Maintenance Unit. Royal Air Force,
Sealand, Cheshire (for Sealand vacancies),
Commanding Officer R.A.F. Mansion, Kent (for
Manston vacancies), Commanding Officer R.A.F.
Aldergrove, Nr. Crumlin, N. Ireland (for Alder -
grove vacancies) or to Air Ministry, C.E.3g,
Princes House, Kingsway, London, W.C.2, for
vacancies in other areas or apply any Employ-
ment Exchange quoting City 0/N 3057. [0265

SITUATIONS WANTED

ENGINEER
can install/maintain VHF R/T;

Middx, Surrey, Bucks, Berks.-Box 3 53 5.
[9449

NGINEERS, experienced radio, TV/Audio/E V.H.P. radio telephone/cinema sound,
seeks situation, pref. field; own transport; Lon-
don area. -Box 2785. [9423

TECHNICAL TRAINING
LEARN Radio and Electronics the New Prac-

tical Way! Very latest system of experi-
menting with and building radio apparatus-
" as you learn "-Free brochure from Dept.
W.W.10. Radiostructor, 40, Russell St., Read-
ing, Berks. F0241

LEWIS have the
CABINET for

YOU
EXTENSIVE RANGE OF
CABINETS FROM L4-7-6

THE CONTEMPORARY
Price f 1 1.1 1.0

This beautifully designed Contemporary C. Linet
can be supplied in Oak, Walnut or Ma licny
veneer and has a waxed semi -matt finish.
This cabinet can be fitted with any of the atest
Hi-Fi units.

THE GROSVENOR
Price £19.19.0

This elegant cabinet is available -in veneered figures
walnut and polished to a high gloss in a medium
shade. Gold embellishments are an attractive
feature of the design. 9in. black legs are normally
fitted. A three sliding door system reveals ample
storage room and space for equipment.

rl'WO NEW LEWIS CATALOGUES:-
I 4$* The Cabinet Catalogue
I 44.4 The Equipment Comparator

Catalogue

I(Designed to assist your choice of cabinet and
equipment).

IPlease send me details of your two new catalogues

1 Name

Address

1 BLOCK CAPITALS PLEASE WW31.

1 1 100 CHASE SIDE, SOUTHGATE, N.14

j JTelephone: Palmers Green 3733
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"RECO" KITS

ARE VALUE KITS
"RECO" TRANSONA-3 (3 transistors).
M/L waves. Ferrite
rod aerial. Tuning
condenser. Home,
Light and Radio
Luxembourg too.
Complete kit with
easy -build plans
and " Sonotone "
miniature earpiece.
55/-. Post etc. 2/6.

NEW! "RECO" PUSH-PULL SIX KIT
(6 transistors and 2 diodes). M/L waves
and Trawler Band. Sensitivity of a superhet
(2 RF stages) Tonal quality of a TRF. Ferrite
rod aerial. Performance as Transigen-3 but full
loudspeaker strength. Case in pale blue poly-
styrene with speaker grille in red; as Transig-
en-3. 9,000 lines 3in. loudspeaker with full -
tone output. Without doubt the finest value
in transistor kits today. Competitively priced
at £5/19/6, post etc. 2/6. (Case 61 x 44 x liin.
approx.). "Am particularly pleased with Lux-
embourg and Trawler Band reception." H.B.,
Penzance, Cornwall. (poor reception area).

"RECO" TRANSIGEN-3 (3 transistors).
M/L waves and T.B.
High -gain ferrite rod
aerial XAI04 (Edis-
wan) RF stage. On
test (50 miles Lon-
don) tuned in Home,

Light, Third, AFN, Radio Luxembourg and
many others at good headphone strength. A
really fine transistor kit complete with easy -
build diagrams, and " Sonotone" min ear-
piece 69/6. Post etc. 2/6. (Case 61x41xIfin.)

" RECO " PUSH-PULL FOUR
(4 transistors). M/L.
waves with 2 S/W
coils free upon re-
quest. Sin. HIGH
GRADE speaker af-
fording fine tonal
quality. Ferrite rod
aerial. Bias sensiti-
vity volume control.
Complete kit with
easy -build diagrams £411916. Post etc. 2/6
(Uses 44 v. flash -lamp battery).

" RECO " PUSH-PULL FIVE
(5 transistors). M/L waves and T.B. Indoors
or outdoors this brilliant radio brings Home
and Continental stations to your finger tips.
3M. Golden -Tone Speaker. Ferrite Rod Aerial.
EDISWAN XCIOI's (350 mw). Push-pull
output stage. Gleaming pale blue styrene
case with speaker grille in red. Complete kit
with easy -build diagrams E5/19/6. Post etc.,
2/6. Dorset customer writes:-" Makes fine
car radio."

" RECO " AMAZON -3
(3 transistors). Medium waves with 2 S/W
coils FREE upon request. Tonal quality
above average. Sensitive reflex circuit.
Complete kit with min. speaker and
attractive plastic case 49/6, post etc. 2/6.
(Uses 41 volt flash -lamp battery.)

All transistors used in our kits are
EDISWAN FIRST GRADE.

Overseas customers please add 3/6 extra for
post.

Data sheets and parts price list 1/3 each.

AFTER SALES SERVICE

RADIO EXCHANGE COMPANY
27a HARPUR STREET, BEDFORD.
(Opposite Co-op). Phone: 2367

Closed Sat. I p.m.

TECHNICAL TRAINING
& GUILDS (electrical. etc.) on " No

Pass-No Fee " terms, over 95% successes.
-For details of modern courses In all branches
of electrical engineering, applied electronics.
automation, etc., send for our 148 -page Hand-
book-free and post free.-B.I.E.T. (Dept.
388A), 29, Wright's Lane, London, W.8, [0017

QTUDY radio, television and electronics with
the world's largest home study organization;

Brit.I.R.E.; City & Guilds; R.T.E.B., etc.; also
practical courses with equipment; no books to
buy.-Write for free prospectus, stating subject.
to I.0 S., Intertext House, Parkgate Rd. (Dept.
442), London, S.W.11 [0359

TUITION
UL-CL-TIME courses for P.M.O. Certificates,

C.G.L.I., Telecommunications ana Radar
Maintenance Certificates.-Information from
College of Technology, Hull.

M TV set troubles in minutes from
[0111that

great book, The Principles of TV Receiver
Servicing, 10.6, all book houses and radio
wholesalers.-If not in stock from Secretary,
I.P.R.E., 20, Fairfield Rd.. London. N.8. [0089
FREE from the I.P.R.E.: Syllabus of famous

radio and TV courses: membership condi-
tions booklet, 1/-; sample copy The Prac. Radio
Engineer, 2/- post free.-Secretary, 20, Fair-
field Rd., London, N.8.
WIRELESS.-See the World as a radio officerce rrin

the Merchant Navy; short training
period, low fees scholarships, etc., available
boarding and day students; stamp for prospec-
tus.-Wireless College, Colwyn Bay. (0018
RADIO and TV servicing, all aspects from

basic principles, guaranteed coaching for
City & Guilds, R.T.E.B. Cert., Brit.I.R.E., etc.
Study at home under highly qualified tutors.
No books to buy.-Write for free prospectus
stating subject, to I.C.S., Intertext House.
Parkgate Rd. (Dept. 442A). London. S.W.11

I-0033
'TV and Radio.-A.M.Brit.I R.E.. City and

Guilds, R.T.E.B. Cert., etc., on " No Pass
-No Fee " terms, over 95% successes.-For
details of exams. and home training courses
(including practical apparatus) in all branches
of radio, TV and electronics, write for 148 -
page Handbook-free-B.I.E.T. (Dept. 397A),
29, Wright's Lane, London, W.8, [0016

" HOW and Why " of Radio and Electronics
made easy by a new, no -maths. Practical

Way, Postal Instructions based on hosts of ex-
per.ments and equipment buildings carried out
at home. New Courses bring enjoyment as well
as knowledge of this fascinating subject.-Free
brochure from Dept. W.W.12 Radiostructor. 40,
Russell Street, Reading, Berks. [0240

.M.I.Mech.E.. A.M.Brit.I.R.E., City &
Guilds, G.C.E., etc., bring high pay and

security: " No Pass-No Fee " terms; over 95%
successes.-For details of exams. and courses
in all branches of engineering, building, elec-
tronics, etc., write for 148 -page Handbook-
free.-B.I.E.T. (Dept. 387B), 29. Wright's
Lane, London, W.8. [0118

BOOKS. INSTRUCTIONS. ETC.
VOR sale, " W.W. " 1948-'60, unbound; also

Pop. W. and Rad. Constr. 1950-'60, some
bound; offers.-Box 3416.

AMERICAN
technical journals; electronics,l94

related subjects, back issues, sets.-
Canner's Inc., Boston 20, Mass.. U.S.A. [9439

TTELECOMMUNICATION
Technician Text-

books; Telecomm Principals A and B, 9/6
p.f.; Telecomm Maths. A and B, 9/6 p.1.-
Ridaiford, 384 Tilehurst Rd., Reading, Berks.

[9215
1.1-0W to use ex -Gov. lenses end prisms. Nos.

1 & 2, 2/6 ea.; lists free for s.a.e.-H. W.
English. 469. Rayleigh Rd. Hutton. Brentwood.
Essex. 19342

WEBB'S
log -book for recording signals

heard and worked, 112 pages 934inX8in,
mmroved format, semi -stiff covers, excellent
value. 6/- Post free, or callers, 5/3.-Webb's
Radio, 14, Soho St., London, W.1. [00y L21

" ADVANCED Theory of Waveguides."
A Lewin. Sets out various methods of treat-

ing problems arising in work on this complex
subject. The author has selected for discussion
a number of topics as representative of the field
in which the centimetre -wave engineer is en-
gaged, many of the examples being concerned
with the rectangular waveguides. 30/- net from
all booksellers. By post 31/- from Iliffe Books
Ltd. Dorset House, Stamford St., London,
S.E.1.

ASIC Mathematics for Radio and Elec-Btronics." By F. M. Colebrook, B.Sc.,
D.I.C.A.C.G.I. Revised and enlarged by J. M.

M.A Cantab.) Presents in readable
form a complete course in basic mathematics
from engineering students of all kinds and
leans on to the more advanced branches of
mathematics of increasing importance to radio
engineers. In this edition the chapter cover-
ing the application of mathematics to radio
has been revised and enlarged, while new sub-
jects covered include Stability. Linear Differ -
&Alai Equations, Elementary Statistics, Short
Cuts tc Numerical Calculations and an Intro-
duction to Matrices. Will be invaluable to
those requiring a refresher course as well as
to those without previous knowledge of the
subject. 17/6 net from all booksellers. By
post 18/6 from Iliffe Books Ltd., Dorset House,
Stamford St., S.E.1.

36/50 SWG
VERY HIGH SPEED

II TENSIONING & DE -REELING II

I"Phis well known model, recently modified, A
 but still only £1410/0 has trebled its very
I1high performance (4,300ft. per min. from'
a 3,1in. dia. reel). The principle is unchangedI
-" a Flying start from a stationary supply

I reel," with a rotating arm. Patented clutch
11 provides:-tension independent of reel's I
I weight, fast starts and stops and a constant
 reversive pull which keeps wire taut but
untrained. Most of the U.K. leaders in

 radio and electronics are saving time and I
I money by this method which eliminated the
Ivarying inertia of a revolving reel. " If your I
reels are still turning, better use a Shawndel I

ISHAWNDEL FLYERS LTD., OLYM- I
Fer:'
PIA HOUSE, 72 QUEEN STREET, I

I MAIDENHEAD, BEERS, ENGLAND.
Tel, 890 and 5723.

NAME

I ADDRESS

W.W. 361.
EMI= Mal

I
I
I

HARRINGAY SUPPLIES
345 HORNSEY ROAD, N.I9

ARC 4107

RE-ENTRANT
LOUD HAILERS

Die. 15in. Heavy Duty All
Metal, new and unused,
WM-. Carr. 10/,

SMALL MODEL MAKERS
MOTORS 24v, AC/DC.

Reduction geared, new. Sian We.
x tin. x 2f in. long, 1216 each,

TELEPHONES
" F " TYPE

Complete in fitted case,
portable, range up to
5 miles, suitable for
factories, building
sites, offices, etc.,
2 complete sets-
26/10/-. Carr. 5/-.

pip 1/6. Other
types of small 12
or 24 v. motors
in stock.

TRANSFORMERS
210/250 v in, 275-
0.275 v. 50 mA
6.3 CT. 3 A. out,
17/6. 210/259 in,
300-0.300 v. 125mA
6.3 CT2A 6.3 CT.
2.5 A. 5 v. 2 A. out
22/6. 220/240 v,
in, 4 v. 6.34 A.
Postage 3/- ha the
11 on all.

Pots 10K, 10k Wire, 2.5K 2 m. 25K Lin and Log, .05/.2514
3, each, post 6d. Tygan Fret 2/- sq. ft.
TRANSFORMERS-Step Down
200/250 v. in, 30 v. 100 watt out 1716, post 2/.. 200/250 v. in,
110 v. 100 watt out 1716. pest 2/, 200/280 v. in, 110 v.
3.04 amps. out 24/10on Pest 5/,
AC/TO DC RECTIFIER UNITS, 200/250 w. In, 100/120 v.
DC ont at 2.5 amp., H8/0/0.
`DISTRIBUTION BOARDS' 12" x 0' fitted with 200/500 v.
eC volt meter, two 15 amp. fuses, two 3 -pin output socket.%
1 mains input socket 18/6. Poet 316.
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TV TUBE
EXACT PLUG-IN REPLACEMENTS

ALL makes and ALL types
(50°, 70', 90°, and 110 )

12" - - - L4-15-0
14" - - - 9-0
15"-17" - - L5-15-0

COD or CWO. Carriage and Ins. 7/6.

10/- YOU
REFUNDED ON 14", 15', 17' SIZES
SF! TO RETURN YOUR OLD TUBE.

LAWSON TUBES

FACTORY REPROCESSED AND
COMPLETELY AS NEW

12 MONIES' NEW 1UBE GUARANTEE

NEW GETTERS
RE-GRAPHITED

BRAND NEW
MULLARD MAZDA NEW SILVER

EMISCOPE ETC. ACTIVATED
ELECTRON PHOSPHOUR

GUNS SCREENS
.ass,

ENJOY' THE SUPERS PERFORMANCE OF A COM-
PLETELY REPROCESSED TUBE. BRAND NEW 151

ALL RESPECTS (EXCEPTING THE GLASS ENVE-
LOPE, AND INCORN)RATiNG THE VERY LATEST
DEVELOPMENTS IN ELECTRON GUN, SCREENING.

AND ALUMINISING TECHNIQUES.

MICRO -FINE
ALUM INISED

156 PICKERSLEIGHS ROAD
MALVERN, WORCS. MAL. 3798

TELEPRINTERS
PERFORATORS
REPERFORATORS
TAPE READERS

Pen Recorders, Terminals and V.F.
Telegraph multi -channel units; Testing
Equipment, Test Frames, Telephone
Carriers and Repeaters; Signalling
Rectifiers and Relays, Transformers.
Transmit and Receive Filters; Repeating
and Retardation Coils; Racks, Relay Bases,
Uniselectors, Remote Control Trans-
mitters, British, American and German
Equipment.

BATEY & CO., GAIETY WORKS,
Akeman Street, Tring, Herts.
Tel.: TRING 2183 and 2310

A.
LOUDSPEAKER
ENCLOSURES

AND
AMPLIFIER CONSOLE CABINETS

A. DAVIES & CO. (Cabinet Makers)
3 PARKHILL PLACC (off Parkhill Road)
LONDON, N.W.3 GULLIVER 577,
Few minutes walk Belsize Park Underground

YOU are invited to apply for
a copy of our illustrated brochure
and price list which gives full
details of our wide range of

QUARTZ CRYSTAL UNITS
which are renowned for their

Accuracy & Reliability

THE QUARTZ CRYSTAL CO. LTD.
Q.C.C. Works. Telephones:
Wellington Crescent, MALden 0334 & 2988
New Malden, Surrey

METERS
All makes of Single and
Multi -range instruments
repaired and recalibrated

* Prompt Service
* All work guaranteed
* Priority /or urgent

orders.

A NEW RANGE OF METERS
2k" TO 5" SCALED TO
REQUIREMENTS. DELIVERY 10-14

DAYS.

E.I.R. INSTRUMENTS LIMITED
329 Kilburn Lane, London. W.9 Tel. LAD 4168

MALVYN ENGINEERING WORKS
'1,,adzneer, so ,he liaise an, E ,c,ronr,

Manufacturers of : Chassis, Small
Pressings, Machined Components,
Wiring and Mechanical Assemblies,

to specification.
Singtf and Producoon (Monti( tea

7 CURRIE STREET, HERTFORD, HERTS.
Telephone: Hertford 2264

RESISTANCE WIRES
EUREKA-CONSTANTAN

Most Gauges Available

NICKEL -CHROME MANGANIN

COPPER WIRE
ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED

SMALL ORDERS PROMPTLY DESPATCHED
B.A. SCREWS, NUTS WASHERS,
soldering tags, eyelets and rivets,
EBONITE and BAKELITE PANELS.

TUFNOL ROD, 7AXOLiN TYPE COIL
FORMERS AND TUBES, ALL DIAMETERS
SEND STAMP FOR LIST TRADE SUPPLIED

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4

Phone: CLIssold 4688

--01
EMWAREMAD---._

COMPONENT DISTRIBUTORS
Guaranteed components -

made specially for us :-
1% toL SILVER MICA CAPACITORS

84 standard values always in stock.
5-1000pF 9d. 1200.2000ff 1/-
2200-30000 1/3 3300.5000pF 1/6

P.V.C. COV'D ELECTROLYTIC CAPACITORS
Bias 1/6 to 2/8. Smoothing 117} to 313

Dual 413 to 6/-. Full List No. 16.
1Iin. dia. CAN TYPES 350/500 V. from 41-.
11in. dia. POTENTIOMETERS 2iri. shalt

10K, 25K, 50K, lOOK (linear), 250K, 500K, 1M, 231
llog3 3/-. With switch 4/6.

MINIATURE MAINS TRANSFORMER
Pri.0-200-220.240 v. Sec. 250 v. 40 mA., 6.3 v. 1.5 amp.

Stack size 21 k 18 x 1/In., 1416.
CELLULOSE WADDING for resonance damping, 40 ply

36in. wide, 5 vd. roll 18/-, poet 3/,
Sole distributors for this area.

IMPORTED HIGH STABILITY RESISTORS
Miniature half -watt 5% ' Preferred value' range
(144 values -120 to 10MS)). Very popular line 6d. ea.

WIMA " TROPYDUR " PAPER CAPACITORS
Flat oval shape. small size. Glazed surface.

mid. tol. 250V 5011y rofd. tol. 250V 500V
.01 20% 6d. 7d. .15 10% 1/1 1/2
.015 20% 6d. 7d. .22 10% 1/3 1/4
.022 20% 8d. 9d. .25 10% 1/3 1/4
.033 20% Sd. 9d. .33 10% 1/4 116
.047 20% 9d. 10d. .47 10°,0 1/6 1/9
.068 20% 10d. Ild. .68 10% 1/7 2/3
.1 10% 11- 1/1 1.0 10% 211 2/6

" SURPLUS " HIGH STABILITY RESISTORS
Best makes. Largest selection available. 141 standard

values plus many others.
5% 1W. 7id. 1W. 9d. 1W. 10id,
2% 1W. 10d. 1W. 1/- 1W. 1/3
1% 1W. 1/3 1W. 1/6 1W. lid

Ordinary Carbon Resistors 1W. 3d., 1W. 4d. Also
Carmennd Wire wound up to 20UW. bull list No. 5.

AND, OF COURSE, OUR OWN PRODUCTS

BLANK CHASSIS
Precision made in our own works from commercial
quality half.hardSAMEAluminium.

DAY SERV
Two, ICEthree or four sided.

Of over 20 different forms made up to YOUR SIZE.
Order EXACT SIZE you require to nearest 1/161n.

(Maximum length 35in., depth 4in.).
Specials dealt with promptly.

SEND FOR ILLUSTRATED LEAFLET
or order straight away, working nut total area of
material require 1 and referring to table below,
which is for four-sided croesid in 10 s.w.g.:

48 sq. in. 41- 370 sq. i's. 8/- 304 sq. in. 12/-
80 sq. in. 5/- 208 sq. in. 9/- :110 sq. in. 13/-

112 sq. in. 6,- 240 .1 i. 10'. 3C8 sq. in. IV -
144 sq. In. 7/- 270 sq. 1n. 1.1/- sad pa, rata

post 1/3 post 1,6 pat 119
Quantity and trade discounts. Finishes cFrailged for

quantities 01 2C cr ever,
FLANGES (/in. On., or Im.). Gil. roe bend.

STRENGTHENED CORNERS Ed. meh ct.rner.
PANELS

Any sloe up to 311. at 4/8 eq. ft.
Postage (sq. in.): -72 91; 108 1/3; 114 1.43; 430 1j5:

576 2/-.

THE WELL-=3WN

COOPER -SMITH
HI -Fl AMPLIFIERS

Each the best in its tics: -
yet you can build it yourself!

KIT BUILT
STME0 Control Unit El2 12 0 £15 0 0
STEREO Main Amplifier £12 13 0 £10 0 0
Mk. U Control Unit 87 17 6 £10 17 6
B.P.I. NAM Amp. WU: W I1.1.1 5 0 £14 5 0
"MAGNUM "20 W. rows

Amp. 171 7 6 223 12 6
'PRODIGY' 6/9W. Ietegratedg12 10 0 £1515 0
'BANTAM' 3/4W. Integrated £7 10 0 £8 5 0

Building instructions 2/6 each.
(Bantam 1/6 Magnum 5/-1

Please add postage for all orders under L2

H. L. SMITH & CO. LTD
287/289 EDGWARE ROAD, LONDON W.2

Telephone Paddington 5891/7595
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SOLDERING
EQUIPMENT

Specialising for the
Electronic Industry.

Illustrated
INSTRUMENT LIST No. 64
DETACHABLE A- BIT MODEL WITH
COMBINED PROTECTIVE UNIT LIST
No. 700 SHOWING WIPER/ABRASION
PAD AND SOLDER REEL.

ALL ADCOLA DESIGNS MEET THE
REQUIREMENTS FOR CONTINUOUS
BENCH LINE PRODUCTION.

British & Foreign Patents
Reg. Designs, etc.

Telephones: MACAULAY 3101-4272.

Telegrams: "SOLJOINT" LONDON.

AUSTRALIAN OFFICE : 423 ST. KILDA ROAD, MELBOURNE, S.C.2.
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Twenty years of specialising in the manufacture of Ersin Multicore Solder has
produced the finest cored solder in the world.
Only virgin metals of the highest possible purity and a high grade rosin flux
manufactured under laboratory controlled conditions are used.
All these factors combine to produce an even -flow solder characterised by a
freedom from dry joints.

SAVBIT FOR THE
SMALL USER
The Size x Carton con-
talus approximately 53 ft.
of x8 s.W.g. SAVBIT. It
is also supplied in 14 s.w.g.
and 16 s.w.g. Obtainable
from radio and electrical
stores. Ersin Multicore
5 -Core Solder is also sup-
plied in 4 specifications of
Standard Tin/Lead alloys.
Price 5/- each (subject).

-r -d --
<4.0.40010" 11,°'
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ao 1

.., SA

STANDARD TIN/LEAD ALLOYS
Ersin Multicore 5 -core Solder is

available in the following standard
alloys :
60/40, 50/50, 45/55, 40/60, 30, 70,

and 20,80 and in 9 standard gauges on

7 lb. and 1 lb. reels.

.02;11
PP.

"'s.....for
.., ...,

SAVBIT FOR THE
SERVICE ENGINEER

Approx. 170 ft. of 18
s.w.g. SAVBIT is sup -
plied on a z lb. reel
packed in a carton. Price
25/- each (subject).

SAVBIT FOR FACTORIES
Ersin Multicore
Type x alloy

...Y,BIT 5 Cores of
flux is supplied
at bulk prices

.---.,.. 16 and a s.w.g.
diametersfor the majority
ing processes.

Savbit
containing

non -corrosive
to factories

on 7 lb. reels.
are the

most suitable
of solder-
Supplies
on x lb.

SPECIAL HIGH AND LOW
MELTING POINT SOLDERS

Comsol (Melting point 296°C)
P.T. (Meting point 232°C)
L.M.P. (Melting point 179°C)
T.L.C. (Melting point 145°C)

HOME CONSTRUCTOR'S
2/6 PACK
Now available containing
alternative specifications:
19 ft. of a s.w.g. 6o/4o
alloy or, for soldering
printed circuits,4o ft. of
22 s.w.g. 60/4o aloy. Both
wound on Reels. 2/6 each
(subject).

ilao
"1 '

c,%,,,I ....
are also available
reels.

Bib WIRE STRIPPER AND
CUTTER

tql1111\ 1///// This 3 -in -I tool strips in-
sulation without nicking
the wire, cuts wire cleanly

\
%\tii \

and splits extruded plastic -
11 twin flex. Adjustable to

most wire thicknesses,
3/6 each (subject).

BIB TAPE ACCESSORY KIT Contains every -
thing for editing and classifying tapes: Bib tape splicer .,
and cutter (available separately, 18/6); 6 spare cutters;
24 Bib tape reel labels (available separately, 2/6); spool of 7,

splicing tape ; Bib data card : Complete Kit 28/6 (subject).

A free copy of an interesting article "How to Edit Tape
Recordings" will be sent you if you will kindly send us
a stamped addressed envelope.

MULTICORE SOLDERS LIMITED, MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. BOXMOOR 3636


