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Complements in communications 

In a modern radio link station 
all equipment must be to a 

uniformly high standard of 
quality. A transmitter with high 
stability synthesizer frequency 
control must be matched with 
an equally stable receiver. STC 
supplies HF equipment to 
this standard. 
The QT.3 -A/4 (7 -10 kW) and 
QT.8 -A (20 -30 kW) are ISB, 
DSB and general purpose 

linear amplifiers for telephony 
and single or multi -channel 
telegraphy. 
The fully transistorized RX.11 

receiver has a stability of 1 in 10' 

per week, and is held in tune to 
1Hz by motorized a.f.c. Both 
transmitters and receiver have 

facilities for autotune with local 
or remote control. 
All equipments, including 
ancillaries, are designed for 

exceptional reliability and 
maintainability. Maximum ease 
of operation is combined with 
minimum need for servicing. 
For further details, write, phone 
or telex Standard Telephones 
and Cables Limited, Radio 
Division, Oakleigh Road, 
New Southgate, London N.11, 

England. Telephone ENTerprise 
1234. Telex 261912. 

world -wide telecommunications and electronics 
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Miniature Silicon Planar Switching Diodes 

High -speed switching, low - 
capacity diodes for computer and 
general industrial applications. 

1N4148 
1N4154 

ACTUAL SIZE 
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a 
E ``Q 
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Silicon NPN Planar Epoxy Transistors 

Low -noise pre -amplifiers. 

General purpose DC and 
low frequency 
amplifiers and 

oscillators. 

SAN 

2N3391A 
BC150 

2N3391 
2N3393 
2N3394 
2N2923 
2N2924 
2N2925 
2N2926 
BC151 

Silicon NPN Planar 

Epitaxial Epoxy Transistors 

Audio and relay driver 
applications and 
switching circuits. 

VcE0 max from 25 to 50V. 

VHF/RF types suitable for 
entertainment and 
communications AM or 
FM receivers. 

2N3402 
2N3404 
2N3414 
2N3416 
BC152 
BC175 
BC180 

BF216 
BF217 
BF218 
BF219 
BF220 

Brimar can offer immediate delivery of a range of Silicon Planar Devices 

- produced for the first time in Great Britain in their new Silicon Planar plant at Brimsdown. The range 

includes transistors and diodes suitable for industrial and electronics applications. Thyristors are also 

available. Made to uncompromising standards, they are readily available in large quantities at the keenest 

pi ices. Ask for technical details and descriptive literature. 
Manufacturers' enquiries only, please -to : 

TA5601 

Thorn - A.E.I. Radio Valves & Tubes Limited 
7 Soho Square, London W.1. Telephone: GERrard 5233 
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Wireless World 
ELECTRONICS, TELEVISION, RADIO, AUDIO 

The Wisdom of the Specialist 
WHAT are we to do about specialization? The problem is particularly acute in elec- 
tronics, with its exponential rate of development. The danger is, of course, that the 
individual specialists (as represented, for example, by the professional groups of the 
institutions) are becoming so isolated from each other that communication between them 
may break down altogether. Then there is the law of diminishing returns from their 
efforts, expressed by the cynical old adage : " a specialist is a man who learns more and 
more about less and less until he ends by knowing everything about nothing." But 
we must have people working at the frontiers. Specialization is the price we have to 
pay for excellence. 

Fortunately there are several negative- feedback mechanisms opposing the gain in 
specialization. Advanced techniques tend to become absorbed in general practice 
and eventually are superseded by others. The people working on them consequently 
have to shift their ground -or perhaps move to entirely different fields if economic 
pressure is severe enough -and so, by force of circumstances, broaden their knowledge. 
At the same time the natural tendency of the human mind to categorize new knowledge 
and form generalizations ensures that the theory arising from a new technique becomes 
integrated with an existing body of theory. Then, by the nature of engineering it is 
often necessary for specialists to work together on the building of a system. The com- 
munication barriers are broken down by the sheer necessity of making the thing work. 

Systems engineering could, in fact, be the means of building bridges between the 
different islands of technology. It would be nice to think that systems theory (engineer- 
ing theory independent of particular kinds of hardware) is doing this already. But, 
ironically, systems theory has itself become the province of specialists of the most 
exclusive kind- academics and like -minded people who get intellectual satisfaction in 
creating for themselves closed little worlds of pure abstraction by cleansing engineering 
techniques from the contamination of the crude business of making things work. 
Control theory and network theory are two notorious examples. In such circum- 
stances systems studies are not likely to be very successful in achieving integration. 
However, one lives in hope. 

The educational world is, of course, very much aware of the problems of speciali- 
zation. Unfortunately educationists seem to be tackling it in a way which goes against 
human experience and is therefore unlikely to be successful. They take the view that 
the student ought to have a broad basic training in principles common to all engineering 
before he becomes a specialist, so that he will be well equipped to cope with any 
situations he may have to face in the future -hence the C.E.I's common examination 
for membership of its 13 constituent institutions. But how much of this initial broad 
training will really stick? Human beings, from the moment they are born, acquire 
knowledge and wisdom by progressing in easy stages from the particular and concrete 
(e.g. how to get food and comfort) to the general and abstract (e.g. studying philosophy). 
If you try to teach them general principles before you have given them a multitude of 
practical examples -try to put the wisdom before the knowledge -you will get nowhere. 

The intelligent electronics specialist discovers with delight that he can use the 
narrow but familiar concepts of his own field as analogies to help him understand more 
general phenomena in physics and mechanics. Such flashes of insight, in which one 
suddenly becomes aware of relationships between différent worlds, are the stuff of 
which true education is made. It is this knowledge possessed by the mature specialist 

VOL 7 3 NO 3 which provides one of the richest soils for developing the wisdom that is supposed to 
characterize the complete engineer. Perhaps one day our educators will find the means MARCH 1 9 6 7 for developing it. Meanwhile the specialists must continue, officially, as specialists. 
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Colour Receiver Techniques-3 

A Million Spots Before Your Eyes 

A LOOK AT THE PICTURE TUBE IN A MODERN COLOUR TELEVISION RECEIVER 

TO SEE HOW IT WORKS AND HOW IT IS DRIVEN BY THE RECEIVER ITSELF 

By T. D. TOWERS *, M.B.E. 

SINCE J. L. Baird set up his first flickering colour -tele- 
vision demonstration in 1928, many forms of display 
have been proposed but only one has achieved common 

commercial use. This in the " shadow -mask " cathode- 
ray tube to be described below. If you are interested in 
the other types, you will find a full account in " Funda- 
mentals of Display Systems " by H. H. Poole, Macmillan, 
1966. 

You can get an idea of what the colour tube in a 

commercial receiver looks like from Fig. 1. A typical 
modern commercial tube on its own is shown in Fig. 1 ka) 

while in Fig. 1 (b) it appears fitted with the various 
accessories that will be mounted on it in the receiver. 

Fig. 2 illustrates the principles on which this type of 
tube operates. Basically, as Fig. 2 (a) shows, three elec- 
tron guns in the tube neck fire separate electron beams 
towards a phosphor coating on the inside of the front 
glass screen. (Many will recognise this as a refinement 

of the monochrome picture tube where 
a single gun fires a single beam to- 
wards the screen). Between the three 
guns and the screen lies a perforated 
metal screen with a regular pattern 
of holes in it. This screen is called a 
" shadow mask " -which gives rise to 
the name applied to this type of tube. 
Now, in a black- and -white television 
tube the inside of the screen is coated 
with a single continuous film of phos- 
phor which glows " white " when 
struck by the electron beam. In the 
colour tube, on the other hand, three 
separate phosphors are used which, 
when struck by an electron beam, 
give rise to red, green and blue light 
respectively. These phosphors are 
not coated evenly over the screen, 
but are arranged in a mosaic of 
discrete dots, with one red, one green 
and one blue dot opposite each hole 
in the shadow mask. 

The three guns in the colour tube 
are arranged so that their electron 
beams, as they sweep across the screen 
to produce the picture display, all 
converge on the holes in the shadow 
mask. Opposite each hole in the mask 
three separate phosphor dots (to glow 
red, green and blue) are deposited on 
the screen. As the three beams pass 
through a hole in the mask, they sep- 
arate again as shown in Fig. 2 (a) and 
each falls on its corresponding phos- 
phor dot. Thus one gun called the 
" red " gun activates all the " red " 
dots; another, the " green " gun, all 
the " green " dots; and the third, the 
" blue " gun, all the " blue " dots. 

Fig. 2 (b) shows the shadow -mask 
and phosphor -dot screen arrangement 

*Newmarket Transistors Ltd. 

A.-MOUNTING 

TUNE 
BASE PINS 

.,J 
GEELECTION 

YOKE 

\LATERAL BLUE 
CONVERGENCE COILS, 

\ MAGNET & POLEPIECES ASSEMBLY 

PURITY MAGNETS 

RADIAL CONVERGENCE COILS, 
MAGNETS A POLEPIECES ASSEMBLY 

Fig. I. Typical modern 25 -in colour television receiver tube (Mullord A63 -IIX): (a) tube 

alone; (b) neck of tube complete with associated coils and other fitments. 
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in more detail, illustrating the regular cluster of three 
phosphor dots lined up with each hole in the shadow mask. 
The diagram shows the beams as being thin enough to 
pass through only one hole, but in practice the electron 
beams will cover about five holes of the shadow mask and 
activate the corresponding five triads of phosphor dots. 

You can get an idea of the number and size of the 
phosphor dots from the mask hole spacings used. In a 
typical 25in tube, the mask holes are spaced on a 0.75mm 
grid, i.e. 0.030ín apart. This means that the phosphor 
dots are about 0.010 inch in diameter and almost touching 
one another. With a usable screen area of about 20ín x 
15Iin as in a 25in tube, this gives rise to about one -third 
of a million each of red, green and blue dots. Now you can 
see the explanation of the cryptic title of this article. 
(With a 19ín tube, mask holes are spaced 0.025ín apart, 
giving rise again to a million phosphor dots on the useful 
screen area of about 16ín x 124in). 

When not activated by the electron beams, the phosphor 
dots all have the same creamy appearance as the phosphor 
on a monochrome tube. Thus it is not easy to distinguish 
a colour tube just by looking at it from a distance when 
the receiver is switched off. Close up, however, you can 
see the dot grain structure. 

As the holes in the shadow mask represent only about 
25% of the mask area, only a quarter of the electrons 
from each gun reach the screen. The three guns together 
therefore have about 75 % "( =3 x 25 %) beam transmission 
as compared with a single -gun monochrome tube. 
This is compensated for by working at a higher e.h.t. 
voltage, but it gives rise to a problem of heat dissipation 
not found in the monochrome tube. As the mask absorbs 
so many electrons, it gets hot. Out of a typical mean 
beam current of 1mA in total from the three guns, the 
mask captures gmA, which with the 25kV e.h.t. commonly 
used is converted to about 20W heat dissipation. 

In the next section we shall go on to give some details 
of the structure of the modern shadow -mask colour tube, 
but at this point you should note that these tubes currently 
use electromagnetic deflection and electrostatic focusing, 
as in black -and -white practice. In the colour tube, 
however, the need to ensure that the three beams con- 
verge on the correct phosphor dots calls for an additional 
" convergence " arrangement using a combination of 
dynamic electromagnetic and static magnetic deflection. 

TYPICAL MODERN COLOUR TELEVISION TUBE 
Fig. 3 illustrates diagrammatically the main construc- 
tional features of a modem colour television tube. A 
triple -gun assembly in the neck can be seen firing three 
separate beams of electrons towards the shadow -mask. 
After they pass through the mask, the electrons activate 
the array of red, green and blue phosphor dots on the 
inside of the front glass screen. 

The screen is rectangular and of approximately 4 : 3 
aspect ratio. Earlier colour TV sets used a 21in dia- 
meter round -faced tube, but the modern trend is towards 
rectangular tubes. 

In the U.S.A. and Japan, a variety of rectangular 
tubes have been used, with diameters varying from 6in 
through 9ín, 1lin, 15ín, 19in, 23in up to 25ín In the 
U.K. indications are that, initially at least, only two tubes 
will be popular: a 25ín (21in x 154in), such as the 
Mullara A63 -11X or Thorn-AEI V3508A, and a 19in 
(16in x 124ín), such as the A49 -11X or V3509Á. 

Different phosphors are used for the screen dots. 
The green and blue are normally zinc cadmium sulphide, 
silver activated and recently the red phosphor has tended 
to be a rare earth such as yttrium orthovanadate, euro- 
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PERFORATED 
SHADOW MASK 

THREE 
ELECTRON GUNS 

-- 
- - - - C= 

- 

(a) 

(b) 

BLUE BEAM 

SHADOW MASA 

-- 

'PHOSPHOR DOT 
SCREEN 

-FRONT GLASS 
SCREEN 

PHOSPHOR DOT 
SCREEN 

"\ RED BEAM 
GREEN BEAM 

ONE SET OF THREE (R,G,B) PHOSPHOR DOTS 
CORRESPONDING TO SINGLE HOLE 

IN SHADOW MASK 

Fig. 2. Simplified diagram showing principle of operation of shadow 
mask in three -gun colour tube: (o) beams from three " colour " guns 
converging on shadow mask and diverging to screen; (b) close -up 
of shadow mask and screen. 

pium activated. The phosphor screen is aluminised as in 
monochrome tubes, thus making it possible to dispense 
with ion traps in the electron guns. The tubes are fitted 
with special rim -bands, making them implosion proof. 
For the screen cerium -oxide type glass is used, eliminating 
the discoloration that is caused in ordinary glass from 
the X -rays arising from the 25kV e.h.t. 

The shadow mask itself is 0.006ín thick steel, mounted 
about 0.6in from the phosphor screen. As it gets hot in 
use, it is mounted so that it does not buckle, and as it 
expands, moves along the line of the electron beams so 
that the hole alignment with the screen phosphor dots is 
not impaired. 

Modern colour tubes are compact " ninety -degree " 
type. This méanc a4)0° deflection-from one comer of the 
screen to the diagonally opposite corner (about 80° 
horizontally and 60° vertically). This wide angle makes 
possible a short tube about the same overall length as the 
screen width. The first generation, round -faced colour 
tubes, being only 70° deflection, were relatively much 
longer. 

The neck diameter of these second -generation rec- 
tangular tubes is about 37 mm (just under I tin) as com- 
pared with the 2ín diameter common with the old round 
21in tube. The importance of this lies in the lower 
deflection power possible with the narrower neck, round 
which deflection coils Ott be- closer to the electron beams. 

Other significant external features of the shadow -mask 
tube can also be seen in Fig. 3(a). A metal band at the 
front round the screen is fitted with mounting lugs and 
serves to support the tube (which weighs a not incon- 
siderable 38 lb or so on its own). An external " aqua- 
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dag " conductive coating on the outside of the tube flare 
forms a capacitor with the final anode coating on the inside 
of the glass. 

Except for e.h.t., electrical connections to the tube are 
via pins at the end of the tube neck, which are internally 
connected to the guns, orientated in the neck as shown in 
Fig. 3(a). The tube is operated with the blue gun upper- 
most. The guns are of identical construction as illus- 
trated in detail in Fig. 3(b) for the blue gun. Electrons 
emitted from the cathode k (with internal heater h -h) 
pass through control grid g, and are focused by the first 
anode a,. They then pass through the accelerating 
second anode a, (common to all guns) to the commoned 
final anodes a, and a,. Note that a, and a, are internally 
connected together and to the shadow -mask and screen. 
(It is worth noting also that, in American practice, g is 
known as g a, as g_, a, as g:, and a a, as " final anode ".) 

Apart from the various electrodes indicated, the guns 
also include metal polepieces to be aligned with external 
coil and static magnet assemblies for adjusting beam con- 
vergence at the shadow -mask. Fig. 3(b) shows how these 

INTERNAL CONDUCTIVE COATING - 

E.N.T. CONNECTOR 

ELECTRON TRIPLE -GUN 
STRUCTURE 

B 

(a) 

(b) 
h 

9 

EXTERNAL 
CONDUCTIVE COATING 

convergence polepieces are positioned in a single gun. 
Fig. 3(c) gives in a tube cross -section some detail of 

the blue lateral convergence arrangement. Only one ex- 
ternal magnetic assembly is used and this controls the 
lateral position of the blue beam. 

Fig. 3(d) gives more detail of the internal radial con- 
ver gence polepieces in a cross- section of the complete 
tube neck covering all three guns. Varying the external 
magnet field moves the electron beams in and out from the 
tube axis. A separate external magnet assembly is associ- 
ated with each of the three beams. 

VOLTAGES APPLIED TO COLOUR TUBE 

As mentioned earlier, except for the e.h.t. which is ap- 
plied to a stucs on the tube flare, voltage connections are 
made via pins at the end of the tube neck. Fig. 4(a) shows 
the B14G -JEDEC B12 -244 standard 14-pin base currently 
used, with the separate stud connection for a,,4. One 
significant point about the electrode connections that 
should be noted is that pin 9, taking about 5kV to a,, has 

two blank pins on either side for safety 
isolation. This is the only e.h.t. connection 
to the base pins. 

Fig. 4(b) shows how the various internal 
electrodes in the three guns connect with 
the base pins and e.h.t. stud. It also shows 
typical bias and signal voltages to be ex- 
pected at the various electrode pins. 

The three tube guns have separate 
cathode heaters, brought out to one pair of 
base pins. Fig. 4(b) shows them in series 
for ease of illustration, but they are usually 
paralleled in practice, and require 6.3V 
a.c. Total heater current varies with 
different makes from 0.9 to 1.3A. 

The three separate cathodes -kG, kB, and 
k,t in Fig. 4 each have in use a d.c. po- 
tential of about H- 250V with respect to 
ground. They are usually d.c.- coupled to 
the luminance (video) output valve anode, 
whose mean d.c. voltage is controlled by 
a brightness potentiometer in its grid 
stage. This luminance output valve also 
supplies to the tube cathodes a 5Mc /s 
wideband a.c. signal up to 130V peak -to- 
peak. The design of the luminance drive 
to the tube must take into account that 
the stray capacitance of the cathodes total 
about 15pF. 

The three control grids -gB, gG, and 
gÑ in Fig. 4 receive 1Mc /s wideband 
a.c. signals, up to 180V peak -to -peak, from 
the colour- difference output valves. These 
signals are superimposed on d.c. bias vol- 
tages of around 150V applied directly to 
the control grids from preset potentio- 
meters. Each grid has a stray capacitance 
of around 7pF, and the external circuit 
resistance from any grid to its cathode 
must be kept to less than 750k 0. 

The first " accelerating " anodes -a,B, 
a,(;, and a,K have separate preset d.c. 
bias voltages of around 300 -500V applied 
to them. Each anode has a typical stray 
capacitance of 7pF. 

In Fig. 4 you will see the second anodes, 
a_, of the three guns are internally con- 
nected together. A preset d.c. voltage of 
about 4.5kV applied to the aE pin provides 

SHADOW MASI 

METAL- BACKED 
PHOSPHOR DOT 

SCREEN 

GLASS SCREEN 

/ METAL BAND 
SURROUND 

MOUNTING LUG- 

EXTERNAL 
MAGNET ASSEMBLY 

N 

ED N i L( 

(e) 

3 ?3 
RADIAL 

CONVERGENCE 
POLEPIECE 

s NTERNAL 
SHIELD 

ELECTRON 
BEAM 

ELECTRON 
BEAM 

a 

INTERNAL 
FINAL ANODE 

COATING 

SHADOW MASK' 

N S 

! d 

PHOSPHOR DOT 
SCREEN 

EXTERNAL MAGNET 
ASSEMBLY 

INTERNAL 
`POLEPIECE 

TUBE NECK 

Fig. 3. Simplified diagram of the internal elements of a colour tube: (a) overall 
sketch; (b) exploded diagram of blue gun as typical of each of three guns; (c) blue 

lateral convergence assembly in cross section diagram of tube; (d) radial convergence 

po!epieces also in cross section. 
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(b 

a2 
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EXTERNAL 
CONDUCTIVE COATING i 

D.C. 150V 
A.C. UP TO 

I80V pk-pk 

Fig. 4. How voltages are applied to colour television tube: (a) diagram 
of tube base showing identification of pins; (b) tube electrodes with 
typical applied voltages, a.c. and d.c. 

a single focusing control for all three beams. This second 
anode voltage usually lies at between 17 and 20 %, of the 
final anode voltage, and the tube design requires that the 
external circuit resistance from a2 to k does not exceed 
7.5M. S2 

The final anode, a3, in Fig. 4(b) comprises three 
anodes a3, commoned in the gun assembly, internally con- 
nected to a conductive coating on the inside of the tube 
flare and to the shadow -mask and phosphor screen. The 
external electrical connection is via a stud through the 
glass on the flare to the 25kV d.c. e.h.t. supply. The a4 
internal conductive coating forms a capacitance of 2,000pF 
through the glass with the external conductive coating. 
By earthing the external coating, this capacitance can be 
used to smooth the e.h.t. supply. 

CURRENTS APPLIED TO COLOUR TUBE 

Currents applied to coils around the colour tube neck 
are used to control beam deflection and convergence. 
Normally three separate adjustable coil assemblies for 
deflection (scan), radial convergence and blue lateral 
convergence are used, in overall appearance and location 
somewhat like the sketch in Fig. 5(a). 

Reduced to essentials, the component coils lie around 
the tube neck as shown in Fig. 5(b). In the deflection 
yoke, the field coils are positioned vertically and receive 
sawtooth sweep currents from the field timebase and 
adjustable d.c. from the preset vertical shift control. The 
line coils in the yoke lie horizontally and receive from the 
line timebase a sawtooth a.c. drive and adjustable d.c. 

WIRELESS WORLD; MARCH 1967 

from the horizontal shift control of the receiver. 
The coil orientations in the radial convergence yoke 

can also be seen in Fig. 5(b). Each gun has associated 
with it a pair of coils with magnetic field axes tangential 
to the tube cross -section, i.e. at right angles to the electron 
beams. The coils in each pair receive parabolic conver- 
gence- correcting currents, one from the field and the 
other from the line timebase. 

Finally in Fig. 5(b) will be seen the basic arrangement 
of the separate blue lateral convergence coil, whose axial 
field points vertically downwards directly into the blue 
electron beam. This coil receives a parabolic current 
from the line timebase only. 

In the three sets of coil assemblies described, the 
deflection yoke sweeps the three electron beams in unison 
over the screen; the radial convergence yoke adds com- 
pensating deflections to each beam separately away 
from the screen centre to keep the three converging 
properly at the mask holes all over; finally the blue 
convergence yoke adds horizontal compensating deflec- 
tion s away from the screen centre to provide special 
additional corrections for the blue beam on its own. 

STATIC MAGNETIC FIELDS APPLIED TO TUBE 

In the scan deflection system, it was noted above that 
d.c. shift was achieved by direct currents in the deflection 
yoke coils. In the convergence system, however, " d.c. 
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ON ONE FORMER) 

RADIAL CONVERGENCE COIL ASSEMBLY 
(THREE SETS, EACH WITH OWN 

HORIZONTAL & VERTICAL COIL) 

A.C. FROM 
LINE TIMEBASE 

A.C. FROM 
FIELD TIMEBASE 

A.C. FROM 
LINE TIMEBASE 

r 
BLUE LATERAL 
CONVERGENCE 

(b) 

A.C. FROM 
LINE TIMEBASE 

PLUS D.C. SHIFT CURRENT 

RADIAL 
CONVERGENCE 

(THREE PAIRS OF COILS) 

VERTICAL DEFLECTION 
(DOUBLE COIL) 

A.C. FROM 
FIELD TIMEBASE 

PLUS D.C. SHIFT CURRENT 

HORIZOYTAI DEFLECTION 
(DDUP.E COIL) 

Fig. S. How currents are applied to colour television tube: (a) outline 
sketch of coil assemblies through which control currents are passed; 
(b) diagrammatic representation of tube coils with applied currents, 
a.c. and d.c. 
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POLEPIECE ADJUSTING MAGNET 
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MAGNET 
FIELD il 

Fig. 6. Permanent magnets used to control electron beams in 

colour tube: (a) blue lateral convergence magnet details; (b) purity 
magnet details; (c) radial convergence magnet details (one gun out 
of three). 

shift," i.e. adjustment of the initial settings of each of the 
three beams at the screen centre, is by means of adjustable 
permanent magnets around the tube neck. These mag- 
nets fall into three main sets, as indicated diagramatically 
in Fig. 7. Before we consider these, it should be 

remembered that the earth's magnetic field also affects 
the beams. For this reason, the tube is always operated 
with the axis horizontal. In addition, the blue gun is 
always arranged on top, because the blue image has least 
luminance and produces least visual distress when it is in 
error. With the red and green guns symmetrically under- 
neath, they have similar convergence errors which can be 
most effectively compensated in a symmetrical arrange- 
ment. To reduce the spurious effects of stray ambient 
magnetic fields, an additional precaution is the magnetic 
metal shell which covers the tube from near the neck up 

, to the screen, also indicated in Fig. 7. 
Starting in Fig. 7 with the blue convergence magnet 

nearest the tube base, you find this magnet arranged so 
that its field points directly into the tube axis, and affects 
the blue beam only. In practice, it is an integral part of 
the blue lateral convergence coil assembly. Fig. 6(a) 
shows a typical arrangement in cross section across the 
tube. Adjustable magnets in sleeves act on fixed pole - 
pieces to produce a presettable magnetic field radially in 
towards the tube axis through the blue beam. Shifting 
the adjustable magnets varies the strength of the mag- 
netic field through the electron beam and shifts the blue 
beam horizontally. 

The second " purity " magnet assembly in the middle 
in Fig. 7 is in effect a magnet which can be shifted 
round the tube neck to produce a field of preset strength 
in any direction at right angles to the tube axis. This 
field acts on all three beams simultaneously. The arrange- 
ment is called the purity magnet because it is used to 
line up the beams at the centre of the screen so that when 
they pass through the mask hole they each fall on their 
correct colour phosphor dot. This ensures that the 
corresponding colours are " pure "; e.g. the red beam 
activates only the red phosphor dots. The purity magnet 
assembly usually takes the form of two rings as in Fig. 
6(b), magnetized along a diameter. By offsetting one from 
the other, their fields can be made to aid or oppose each 
other, so that the overall field strength inside the tube 
neck can be varied. Also, by rotating the two magnets 
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together round the neck, the direction of the field can be 
varied. This makes it possible to shift the three beams 
together radially and tangentially, to the required trajec- 
tory for colour purity. 

The third permanent magnet assembly in Fig. 7 
comprises three " radial convergence " magnets shown 
ideally located round the tube neck nearest the screen. 
These are arranged with the help of polepieces inside 
the tube so that each magnet affects only one beam. 
In any one beam the magnetic field acts at right angles to 
the beam and to the radius on which the beam lies from 
the tube axis. As a result, if the strength of the field is 
varied, the beam is shifted radially out or in from the 
axis. This enables each beam to be controlled inde- 
pendently to ensure that they all converge exactly at the 
shadow -mask. Away from the screen centre, it will be 
remembered, convergence at the mask is further ensured 
by the radial convergence coils described earlier. The 
radial convergence magnets, therefore, not unexpectedly, 
are found combined physically with the radial conver- 
gence coils in a single assembly. Fig. 3(d) earlier gave an 
outline of the complete assembly. Now in Fig. 6(c) you 
can see fuller details of the arrangement for one gun. 
An adjustable permanent magnet is incorporated in the 
core of the convergence coil assembly which acts through 
internal polepieces to produce a transverse field to dis- 
place the electron beam radially. By rotating the magnet, 
its effective strength is varied and the beam can be 
shifted in or out from the tube axis. In practice, the 
radial convergence magnets are used for separate adjust- 
ment to make the three beams converge at the screen 
centre. 

Colour purity can be rather easily upset by stray 
magnetic fields. For this reason, it is necessary, before 
adjusting convergence and purity magnets, to " degauss " 
or demagnetize the tube. This is done by saturating the 
whole assembly of coils, magnets and screens with an a.c. 
magnetic field which is gradually reduced to zero. 
Practically, this is done with a large coil of wire, energized 
from the mains, which is moved about near the tube and 
then slowly withdrawn to a distance. 

COLOUR TUBE COMPLETE ASSEMBLY 

We have discussed individually the various accessories 
to the colour tube proper. Fig. 7 is designed to show how 
all these fit together. It gives a composite silhouette 
sketch diagram of a complete colour television cathode - 
ray tube as installed in the receiver. Mounting lugs, 
attached to the metal band round the tube just behind the 
screen, support the tube. Behind the metal band, a 
metal screen magnetically shields much of the tube flare, 
and on the flare itself you can see the final anode connec- 
tion stud contact. Working along the neck from the 
screen you come first to the deflection yoke, then the 
radial convergence assembly of coils and magnets. Next 
comes the double purity magnet followed by the blue 
lateral convergence assembly, just in front of the tube 

OUR COVER 
Our cover picture shows an engineer examining through 
a microscope the degree of convergence inaccuracy on 

a shadow -mask colour tube caused by a test scanning coil 
assembly. He is working in the Wound Components 
Division of the Plessey Components Group, Titchfield, 
Hants, where deflection, convergence and other assemblies 

for colour television receivers are being developed 
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LATERAL BLUE CONVERGENCE COIL, 
MAGNET & POLEPIECES ASSEMBLY 

MOUNTING LUG 

FINAL ANODE 
CONNECTOR 

iy 

BASE PINS 
TUBE 

1 

PURITY 
MAGNETS DEFLECTION 

YOKE 

RADIAL CONVERGENCE COILS, 
MAGNETS & POLEPIECES ASSEMBLY 

MAGNETIC 
SHIELD TUBE MOUNTING 

SURROUND 

Fig. 7. Composite sketch diagram of complete colour television 
cathode -ray tube as installed in receiver with all fitments attached. 

base. (This is current British practice, but overseas the 
purity magnet may be found behind the blue convergence 
assembly next to the tube base.) 

As colour tubes operate with an e.h.t. of around 25kV, 
and X- radiation can arise when electrons are accelerated 

by a potential of more than about 16kV, the tube and its 
associated e.h.t. rectifier and stabilizer valves are sources 
of possibly dangerous X -rays. However, the modern 
tube with its integral implosion -guard and screen reduces 
the X -ray level at the front surface of the glass to the safe 
level of below ¡mR /hr. If you have occasion to work 
inside a set around a colour tube, be most careful to 
replace all screens around the e.h.t. supply section before 
switching on. 

Flashover between tube electrodes is a greater danger 
with the 25kV e.h.t. used for colour tubes than with lower 
e.h.t. voltage monochrome tubes, and much more 
attention is paid to this feature in colour tube design and 
servicing procedures. 

Anyone who knows the details of a black- and -white 
tube must realize by now that a colour tube must be a 
much more costly item to produce, and this is one of the 
main reasons why, for the present at least, colour receivers 
must be much more expensive than monochrome sets 
to the same general specification. 

Much research is going on into colour picture tubes 
other than the shadow -mask type, but at the time of 
writing none is capable of producing acceptable colour 
pictures, and it seems that the direct viewing, three -gun 
shadow -mask type will carry the brunt of commercial 
television for a long time to come. 

Corrections. -In Fig. 4(a) in the February issue (p. 65) 
the delay line in the luminance section should be shown 
as 1psec, not 64µsec. On pp. 63 -44 the vision i.f. should 
be 39.50Mc s. 

LITHIUM TANTALATE OPTICAL MODULATORS 
ONE of the most efficient light modula- 
tors to be known so far relies on the 
Pockels electro -optic effect (similar to 
the Kerr effect but applicable to crystals 
instead of liquids) and has been devel- 
oped for use with p.c.m. by Bell Tele- 
phone Laps. The high -speed optical 
gate consists of a thin rod of lithium 
tantalate. Previously, KDP (potassium 
di- hydrogen phosphate) crystals have 
been the most frequently used electro- 
optic material. 

To produce 100% modulation, only 
1/20 of the power required by KDP 
is needed, which can conveniently be 
supplied from a transistor pulse ampli- 
fier. Such would require only 10 mW 
of power giving a drive voltage of 
30 V across about 5 pF (for 100°, 
modulation). 

The plane of polarization of light 
pulses (from a helium -neon laser) 
passing through the crystal is rotated 
by 90° in the presence of an electrical 
pulse, allowing light to pass through 
an analyser to the transmission medium 
(the light would have previously passed 
through a polarizer). 

The width of the pulses from the 
helium -neon laser allows four pulses to 
be inserted during each p.c.m. pulse 
period, so the maximum potential speed 
of this optical system is 896 megabits/ 
sec. (This bit -rate, corresponding to a 
bandwidth of 1.6 Gc /s is achieved us- 
ing four modulators.) 
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Two signals, puise code modulated at a rate of 200 million bit /sec by lithium tantalate 
crystals, are produced by the modulators in the picture. A typical crystal on a copper heat 
sink is shown in the insert. 
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Communal Broadcasting Service 
THIS was the title the P.M.G. gave to the proposed v.h.f. 
local broadcasting service when he was speaking recently at 
the luncheon of the Radio Industries Club. He announced 
that about 100 towns had expressed interest in the experi- 
ment and that nine will be selected jointly by the B.B.C. 
and the P.M.G. himself. Three of these stations are to 
start broadcasting this year and the other six in 1968. 

The Government White Paper on broadcasting proposed 
that these stations, to be provided by the B.B.C., should be 
operated by local authorities. 

The only section of Band II that is so far not being used 
by the B.B.C. fer its v.h.f. sound broadcasting service is that 
above 94.8 Mc /s, which is at present being used by the 
police and other civil services. In the Stockholm plan for 
v.h.f. broadcasting drawn up in 1952 there are allocations 
for about 140 local area broadcasting stations in this part of 
Band II. The British delegation to the Stockholm Confer- 
ence obviously foresaw the need for utilizing the v.h.f. band 
for local broadcasting. 

At the luncheon the P.M.G. called for the co- operation 
of manufacturers to produce " cheap v.h.f. transistor sets " 
for sale in the towns in which the experiment is to take 
place. According to figures he quoted it is estimated that 
the number of v.h.f. sets in use throughout the country is 
of the order of only 5M. We question the wisdom of pro- 
ducing a simple set for these local stations; would not the 
purchaser also want to listen to the existing three B.B.C. 
services on v.h.f.? If a cheap set is produced the advantages 
of f.m. will surely be nullified. 

E.LD. Apprentice School 
AT the annual prizegiving for E.I.D. apprentices held on 
6th January at the Electrical Inspection Directorate Head- 
quarters, Bromley, Kent, it was stated that the number of 
apprentices now receiving full -time training was 161, and 
the intake target is now 60 boys per year. Educational re- 
quirements for acceptance as an apprentice are that the boy 
must be studying for G.C.E. " O " levels in mathematics, 
physics, English, and one other subject and be between 16 
and 17 years of age. Although the normal apprenticeship 
period is four years for National Certificate or City and 
Guilds courses it is increased to five years where boys wish 
to complete H.N.D. , or other advanced courses. Full elec- 
tronic training, and basic mechanical engineering practice 
is given in the new school buildings at Bromley. The 
Wireless World oscilloscope in the photograph was construc- 

Wireless World" oscilloscope as built by E.I.D. apprentices. 
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ted by E.I.D. apprentices. A calibration unit was added to 
the original design, giving a range of six calibrated square 
waves at a frequency of 1 kc /s, but with varying amplitudes. 
Other added features included extending the frequency res- 
ponse of the Y amplifier to 16 Mc /s. 

No U.K. Citizens' Band 
FOLLOWING recent statements deploring the unlicensed 
use of walkie- talkie transceivers, rumours of the G.P.O. 
considering an allocated U.K. citizens' waveband have no 
foundation say the Post Office. Using the experience accu- 
mulated by other countries who have found in such bands 
chaos often results, the G.P.O. add a further argument in 
support of their decision -that of interference. The instability 
of cheap imported transceivers can cause interference not 
only on their fundamental operating frequency if mistuned, 
but also on harmonics. The G.P.O. suggest that by using 
professional quality sets the purpose of a citizens' band 
would probably be defeated, the cost being prohibitive for 
the average citizen. 

U.S. "Public Television "? 
IN the U.S.A. a national commission has called for a non- 
commercial television service run by a government chartered 
corporation. The service, it was said by a member of the 
commission, would be encouraged " to rebel, criticize and 
to protest." The commission, which was financed by the 
Carnegie Corporation Philanthropic Organisation, predicted 
the system would eventually include 380 U.S. stations and 
suggested naming it " Public Television." The progammes 
they conceive to be of the essence of this public television 
service are in general not economic for commercial sponsor- 
ship. The proposed new service would be financed initially 
by a 2% tax and later by a 5% tax on sets. 

Microwave Integrated Circuits, a new field of components 
technology primarily concerned with surfaces, is the subject 
of a three -year research programme just started at the Univer- 
stity of Warwick's School of Engineering Science. The 
Science Research Council has provided a grant of £26,000 to 
assist the work, which will be directed by M. K. McPhun 
(formerly with Mullard Research Laboratories). Research 
will be concentrated on lumped components made in thin 
and thick films. At microwave frequencies this means that 
the components must be very small. Conventional thin -film 
techniques will be used, but dimensions will be of the same 
order as those in monolithic integrated circuits. 

The three annual awards for apprentices made by the 
Telecommunication Engineering and Manufacturing Asso- 
ciation were presented at the Association's annual dinner on 
February 7th. The recipients in the three different grades of 
apprenticeship, all of whom had submitted an essay on some 
aspect of their work or training, were A. G. Carter, B.Sc., 
graduate in training with G.E.C., for his paper " Digital 
communications systems "; C. W. Evans, B.Sc., student 
apprentice with Marconi (" Welding in microelectronics "); 
and Miss Trixie Dayer, technician apprentice at Standard 
Telecommunications Laboratories (" The preparation of a 

new semiconductor material for use in telecommunication 
devices "). 

Philips Electrical Ltd., are to hold two trade shows, one in 
Harrogate and the other in London, as the Earls Court, Radio 
and Television Show has been cancelled. The Northern 
show will be from 21st -24th August at the Majestic Hotel. 
The London show will be from 4th -14th September at the 
Royal Garden Hotel. 
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G.P.O. Vision- telephone Scheme. -The present greater 
regional development and the dispersal of industry leads 
the G.P.O. to expect a demand for new communication 
techniques. The Post Office are meeting this situation by 
exploring the possibilities of television links for conferences 
in two distant centres and also a vision telephone for calls 
between individuals in booths. Both facilities would make 
use of the existing coaxial cable network and the microwave 
radio system now being developed to operate between a 
nationwide network of towers, of which the 620 -feet -high 
Post Office Tower in London will be the hub. The G.P.O. 
in the near future is to set up an experimental C.C.T.V. 
conference link between their Engineering Department head- 
quarters in the City of London and the Research Station at 
Dollis Hill. Invitations are to be made to business men 
interested in the practical application of telephone vision 
conference facilities to take part in experimental, live 
conferences. 

The National Electronics Research Council, of which 
Lord Mountbatten is chairman, is changing its name and 
role. Its new name is the National Electronics Council. 
The N.E.C. is to consider and advise the Government on the 
application of electronics to the national life. The N.E.C.'s 
new and wider function is to be under the aegis of the 
Ministry of Technology. 

Tripartite Computer Project. -The object of a joint project 
by English Electric- Leo -Marconi Computers Ltd., the Uni- 
versity of Edinburgh and the Ministry of Technology is to 
provide advanced software for the operation of a multi - 
access system computer ordered by the Edinburgh Regional 
Computing Centre. Twenty-five programmers are working 
on the project of which eleven have been provided by the 
University. The multi- access computer, to be delivered 
to the Edinburgh Regional Computing Centre in the summer 
of 1968, will initially be in the form of a system 4.70 com- 
puter and equipment delivered later will provide the multi - 
access facilities. Access to the computer will be by remote 
terminals located in offices throughout Edinburgh and as 
far away as Aberdeen. It is expected that it will have a 
build up of over 200 users, each with direct immediate 
access. 

Tackling Clutter. -Using a Pegasus computer and an 
orthodox airfield control radar system, research workers from 
the University of Leeds hope to increase the accuracy of 
automatic aircraft radar detection. Each of the effects of 
clutter will be studied, these being due to the human, en- 
vironmental and electronic factors. This work will comple- 
ment research being undertaken in such Government depart- 
ments as the Royal Radar Establishment. 

B.S.I. Conference. -`.` The expansion of trade through 
standards, European co- operation, the change to the metric 
system, safety and reliability " are some of the subjects to be 
discussed at the British Standards Institution's thirteenth 
annual standards conference. It will be held at Imperial 
College, London, on April 13th and 14th. 

Automation & Navigation. -A three -day conference, spon- 
sored by the British, W. German, French and Italian insti- 
tutes of navigation, will be held in Paris from April 26th to 
28th. The conference, entitled " Automation as applied 
to the conduct of craft by sea and in the air," will be open to 
members of the institutes and invited guests. 

I.E.E.T.E. Educational Entry Requirements. -The Insti- 
tution of Electrical and Electronics Technician Engineers 
have released particulars of the requirements for member- 
ship to the Institution after negotiating with a number 
of examination bodies. These particulars are given in full 
in the Articles of Association and summarized in the Insti- 
tution's official brochure available from fhe secretary of the 
I.E.E.T.E., 26 Bloomsbury Square, London, W.C.1. 
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In the November, 1966, issue (p. 562) it was recorded that 
stereophonic test transmissions took place after the end of 
the normal B.B.C. Third Programme transmissions. This 
consisted of a left -channel signal of 250 c /s. The test schedule 
has now been extended to include right- channel signals 
(440 c /s). The schedule is as shown in the table. The 
signals are normally transmitted at a level corresponding 
to 40 °,, of maximum modulation (before pre- emphasis). The 
stereo transmissions at the present time take place only on 
frequencies of 91.3 Mc /s (Wrotham) and 92.4 Mc /s (Dover). 

Time L R 

23.30 250 c/s 
23.35 440 c/s 
23.40 250 c/s ( +8dB) 
23.41 440 c/s (+8dB) 
23.42 250 cis ('. 8dB) 440 c/s (+8dB) 
23.43 8 kc /s (-8dB) 
23.45 8 kc/s (-8dB) 
23.47 250 cis 
23.55 mono transmission 

Receiving Licences. -In December combined television 
and sound licences in the U.K. totalled 13,919,191, a rise of 
393,297 during the year. Sound only licences numbered 
2,515,993, a fall of 165,162 during the year. Sound licences 
include those for receivers in cars which rose from 658,200 
to 707,606. 

Manchester University is receiving a grant of £45,000 from 
the Science Research Council towards the cost of a design 
study for a new radiotelescope. No decision on the con- 
struction will be taken until the results of the design study 
and the detailed cost estimates are available. 

Intended to increase the awareness of the technician 
engineer as to the factors contributing to the reliability of 
equipment a one -day conference is being organized by the 
Institution of Electrical and Electronics Technician En- 
gineers in collaboration with the National Council for Quality 
and Reliability. It will be held at Queen Mary College, 
University of London, E.1, on April 5th. Provisional regis- 
trations are obtainable from the I.E.E.T.E., 26, Blooms- 
bury Square, London, W.C.1. (Fee 30s.). 

Colour Television Servicing. -The City and Guilds of 
London Institute, in conjunction with the Radio Trades 
Examination Board, has introduced an examination in colour 
television servicing principles. The first examination to be 
held in June will consist of a three -hour written paper. 

Bath University of Technology is holding a number of 
courses relating to electronics in the near future. On March 
7th a three -day course will start on microwave solid state 
devices. (Fee £12.) Later in the year a five -day course on 
transistor electronics will be held in the school of Physics. 
This is intended to be an introductory course for teachers in 
schools and will start on August 21st. (Fee £10.) Enquiries 
to the secretary, Centre for Adult Studies, Bath University 
of Technology, Ashley Down, Bristol 7. 

WHAT THEY SAY 
" One of the few comforts in Britain's bleak situation is the 

outlook for the electronics industry. Despite the overall 
stagnation of the economy, the forecast for the British mar- 
ket predicts a 3.5% climb next year ... 1967 should be the 
best year the electronics industry has yet had." -From a 
survey of the European electronics markets in Electronics, 
December 26th, 1966. 

" About one out of three people in the British electronics 
and instruments industry is under direct American control." 
-From the Electronics & Instruments Supplement in the 
Stock Exchange Gazette, January 13th, 1967. 
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Amateur 
S.S.B. 

Transmitter 
By C. J. SALVAGE 

1' 

HE increasing use of single -side- 
band transmissions for commer- 
cial and amateur purposes in 

preference to other amplitude modu- 
lated transmissions is now a well - 
established feature of the communica- 
tions field. The reason for this is 
not difficult to understand when one 
considers that, for a given power 
amplifier, s.s.b., with a suppressed 
carrier, gives +9 dB power gain over 
normal double -sideband a.m. with a 

carrier. This is more than is given 
by most beamed transmissions and 
represents a considerable step up in 
communication efficiency (or " talk 
power "). Further advantages are : 

reduced bandwidth requirements and 

C. J. Salvage has been an amateur 
transmitter (G3HRO) since 1951 
and was for some years chairman 
of the Aquila Radio Club of the 
Inspection Branch of the Ministry 
of Aviation. He is a keen s.s.b. 
transmitter. In the December 1961 
issue of Wireless World he described 
a transistor mobile communications 
receiver for operation in the broad- 
cast and six amateur bands. Since 
1940 Mr. Salvage has been on the 
staff of the Services Electrical 
Standards Centre of the Ministry of 
Aviation Inspection Branch which 
is concerned with organizing the 
calibration . of prime standards for 
the Services. 
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a reduction in noise resulting from 
more selective operation, an absence 
of the phase distortion associated 
with double -sideband transmission 
and possibility of multiple contacts 
on a common frequency. This last 
advantage is achieved by using voice 
control and by the fact that no car- 
riers are produced which would 
otherwise cause .eating. 

General circuit description 
The transmitter described in this 
article is for use on the five most 
used amateur bands : 80m (3.5 -3.8 
Mc /s); 40m (7.0-7.1 Mc/s); 20m 
(14.0 -14.35 Mc /s); 15 m (21.0 -21.45 
Mc /s); and 10 m (28.0 -29.7 Mc /s). 
The bandwidth needed for the trans- 
mitted information is quite small, and 
this makes possible the use of phasing 
techniques without resort to fre- 
quency changers or crystals. A phas- 
ing type transmitter, as here des- 
cribed, produces a s.s.b. signal by 
phasing, or cancelling, two equal and 
opposite unwanted signals. The car- 
rier and unwanted sideband are can- 
celled in one operation in a balanced 
modulator, leaving the required s.s.b. 
signal. This is brought about by : 

1. producing two r.f. outputs from 
the amplified variable frequency 
oscillator (v.f.o.) displaced in phase 
by 90'. 
2. producing two audio outputs 
from the audio amplifier also dis- 
placed in phase by 90 °. 

The four outputs are combined in 
two beam -deflection tetrodes to pro- 
duce a s.s.b. signal at the required 
frequency, and this is amplified and 
fed to an output valve which runs 
at the full British permitted power. 
By increasing the p.a. supply voltage 
this rating can be well exceeded for 
use overseas. With the system em- 
ployed, no crystals or frequency 
changers are used. 

Voice control (VOX) is used exten- 
sively with s.s.b. and enables the 

transmitter and the associated re- 
ceiver to be operated simply by 
speaking into the microphone. As 
soon as speech is stopped the receiver 
automatically returns to the "receive" 
condition. In order that audio from 
the speaker will not trigger off the 
microphone and thus operate the 
transmitter, an anti -VOX system is 
incorporated. To simplify the des- 
cription the circuit is divided into 
six parts as follows : - 

Fig. 1. v.f.o. and multiplier, 
Fig. 2. r.f. phase shift network 

and balanced modulator, 
Fig. 3. audio amplifier and audio 

phase shift network, 
Fig. 4. transistorized VOX and 

and anti -VOX, 
Fig. 5. transmitter power ampli- 

fier. 
Fig. 6. power supply unit. 

If required reinsertion of the carrier 
is possible. 

The variable frequency oscillator and 
multiplier (Fig. 1) comprises an EF80 
valve operating in a Colpitts oscillator 
circuit, separate inductances suitably 
padded being used to work at z or 
3 the transmitter frequency. The 
reasons for running the v.f.o. at the 
lower frequencies are : 

1. to produce higher stability, 
2. to prevent pulling the v.f.o. off 

frequency by the power ampli- 
fier. 

Details of coils and capacitors are 
shown in the tables. The 10 pF 
variable capacitor C, is switched 
across the main v.f.o. variable capa- 
citor on the 80 and 10 metre bands 
in order to band -spread each band 
completely across the dial. Mecha- 
nical rigidity is essential for stability 
of the v.f.o. Potentiometer VR, is the 
driver control to the grid of a 6870 
valve which acts as a frequency doub- 
ler on 80 and 40 metres and a tripler 
on 20, 15 and 10 metres. The anode 
circuit of the valve is tuned to the 

Continued on Page 117 
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Fig. I. Variable frequency oscillator 
and frequency multiplier. Note that 
the AB is connected to Fig. 4, x y 
to Fig. 1. 
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that the ferrite bead should be nearer to the grid of V6, the driving 
3. The supply voltages for the balanced modulator and driver are 

VOX circuit Fig. 4, its output via CL8 leads to the power amplifier 

115 

www.americanradiohistory.com

www.americanradiohistory.com


C31 
16pT 

AUDIO PHASE 
SHIFT NETWORK 

R23 
33 k 

C32 
0.005p 

V7a ._ 
R22 
470k 2 

2 
MICROPHONE 

1 AT 

INPUT 

R24 
33k 

+210V 
+210V 

R45 
3.3 k W.W. 

o°) 

TI á 

4/6 : I q 

L6 26mH LA2303 

L7 26mH 

. 10 VOX 

VR2 -*V7b 
500 k i 

100p - 1."'NR25 
2.2M 

V 

VOX 

ON 
0 000N 

OFF0 00FF 

UPPER 
SIDEBAND 

SWITCH 52 
I POSITIONS 

LOWER 
SIDE BAND 

C;3 Ra2 
Sp 270 

25V 

+210V 

VR. 
500 R26 C36 

770k 430p 

R27 
198 k 

C37 
430p 

6éÓ9 T 6éÓp 

R28 R29 
487.5k 125k 

C42 
0.2p 

R31 
47k 

C40 
Ióp 

V8a 

IZAT7 R32 
270 

3 VR4 
4 9 500 

R33 
270. 

R 

V8b 180 

R36 R37 
47k 47k 

R40 
27k W.W. 

02µ 

R38 R39 
1.5k 1.5k 

NM I 

2a 

R35 
47k 

R43 
10k 

2b 

R41 33k 

Fig. 3. Audio phase shift network contains microphone pre -amplifier with volume control. This has a 210V pcwer supply requirement which 
is obtained via the smoothing circuit R45, C30 from a 300V power supply. From VR;- I.5V is taken tc Fig. 4 the voice control circuit. 

+300V 

+1-sV 

C44 
0.241 

R44 
47k 

C41 
5p 

L.S.,600Q 
ANTI VOX 

R46 
4.7 k 

0..81 

VOICE CONTROL 

AERIAL 
RELAY 
O O 
G H 

Rx a.g.c. 
A 

R52 
FROM R1 

R51 IO 8 k 
0A81 V6 47k 

C45 
0.59 T 

C48 
Z/0.5u 

C46 
O.02p 

-0--1 
FROM PIN6 

V7b 

R4B TrI 
2k 0072 

R54 
270 k 

R50 
Ik 

Tr2 
0077 

R56 
10k 

NET SWITCH 
Ils S44 

WITH AUDIO 

CONTROL VR2 

A V.F.O. 

O B 
RELAY 

Tra 
0077 

o 

C47 
0-005p C 

R47 
270k C49 

IOOp 
R49 
10k 

R53 
2.2M 

R57 
68k 

o O 

° 
R55 

S2¿ 6.8k 
I C50 

Bp 

48V 

4V 

+1 5V 
(VR4 SLIDER) 

Fig. 4. Voice control circuit involves both the aerial changeover and v.f.o. cut -out relay coils. The anti -vox facility is connected to a receiver's 

loudspeaker or headphone output. Another connection to be made is that to a receiver's a.g.c. (at one time known as a.v.c.) 
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transmitted frequency by the coil La, 
the inductive link x y which is wound 
at the earthy end of the coil being 
taken to the r.f. phase shift network. 
(If difficulty is experienced in obtain- 
ing a 6870, a 5763 would most likely 
be suitable.) 

R.F. phase shift network and balanced 
modulator (Fig. 2) -This starts with 
a capacitor- resistor network for each 
band. 100 -ohm carbon resistors are 
used in two arms of the bridge and 
capacitors of good power factor with 
an impedance of 100 ohms at the oper- 
ating frequency in the others. In the 
next issue values will be given 
and it will be noticed that a mid -point 
in each frequency band is chosen in 
order that displacement is unnotice- 
able at the extremes of each band. A 
value of approximately 10 -15 pF is 
required to allow for strays. The out- 
put from this network is fed to the 
grids of the 7360s to form a balanced 
modulator. 

The deflection plates 8 and 9 are 
fed with a.f. signals from the audio 
phase shift network (Fig. 3). The 
anode circuits of the 7360s balance 
and produce a single -sideband signal 
at the required frequency. A small 
capacitor C (4.7 pF) is used to com- 
pensate for the take -off capacitor C,,, 
which provides the feed to the grid 
of V6. A ferrite bead was found to 
be advantageous on the grid lead of 
the 5763 and the power amplifier. The 
anode circuit of V6 has slug -tuned 
coils which are shunted by carbon 
resistors R (tables in next issue). 
This has the effect of broad banding 
the coil and also prevents instability. 
Although this does reduce the drive 
to the p.a. there is plenty of power 
available, so no loss is noticed. 

Audio phase shift network (Fig. 3)- 
This starts with V7 (12AT7) as an 
audio pre -amplifier fed from the 
crystal microphone. Pin 6, the anode 
of the second triode, is connected to 
the voice control and also to a step - 
down transformer which feeds the 
audio filter (confining the spectrum to 
300 -3,000 c /s) and the resistor -capa- 
citor network producing two outputs 
90` out of phase from the anodes of 
V8. These outputs from V8 are fed 
to switches S2, and S01, for selection 
of upper or lower sideband as 
required. Capacitors and resistors in 
the audio phase shift network must be 
adjusted to within 1% of the stated 
values by using series or parallel com- 
binations. Failure to do so will lead 
to an out -of- balance condition in the 
audio spectrum. Good quality (low 
power factor) silver mica capacitors 
are essential. 
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SUPPLY 
CONNECTION 

41(2508 

Layout above chassis showing the 3 -turn 10 -metre coil at right- angles to main Inductor. 
Below is the under chassis view. 

VasVs 
7360 

V3 
6870 

EF80 

AERIAL 
RECEIVER 6 CONNECTION Vg 

4 'CCB 

SUPPLY 
SOCKET 8L0AWEP 

Voice control (Fig. 4). -With the 
switch S, and S_,, in the VOX posi- 
tion this control circuit acts as follows: 
Audio from the anode of V7b (Fig. 3) 
is fed to the base of transistor Trl, and 
this has the effect of producing a neg- 
ative potential at its emitter. As the 
emitter is connected via the delay cir- 
cuit C,-, C,,, R;, to the base of tran- 
sistor Tr2, the result is to overcome 
the 11 V positive bias applied and 
cause Tr2 to conduct, thereby putting 
the collector of Tr2 virtually at earth 
potential. This in turn causes cur- 
rent to flow from the -48 V supply 
via the 10kÇ2 resistor R,_ and the 
aerial change -over relay coil con- 
nected at GH. This connects the 

aerial for the "transmit" condition. At 

the same time the base of transistor 
Tr3 becomes positive from the 11 -volt 
supply, putting it in a non -conducting 
state; therefore the collector assumes 
a potential of -48 volts from the 
supply. As a result the receiver is 
muted as the potential is applied to 
the a.g.c. line -the diode 0A81 being 
used to prevent any feedback from the 
receiver's a.g.c. line when in opera- 
tion. As no current now flows in the 
collector circuit of Tr3 the v.f.o. relay 
connected across AB is released, thus 
closing the contacts and bringing the 
v.f.o. into operation. 

The delay circuit (C.,;, C.,,, R,,,) is 
incorporated so that as soon as the 
microphone is actuated the system 
responds instantly and is held in the 
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Fig. 5. The power amplifier circuit includes the metering circuits. Note that the dotted capacitor (under C;,) is included in a special valve base. 

activated condition for several milli- 
seconds by the charge on C,,,. This 
delay in returning to the " receive " 
condition is necessary as otherwise the 
transmitter would switch on and off 
with every sentence spoken and every 
breath taken. With the switch S., and 
S.,,I still in the VOX position and no 
audio applied, Tr2 becomes non-con- 
ducting and in so doing applies a 
potential of -48 volts to the grid of 
V6 (Fig. 2) thus cutting off this valve 
and the power amplifier. Also, as no 
current is flowing through R,., the 
aerial change -over relay is returned to 
the "receive" or rest condition. In 
this condition the base of Tr3 becomes 
negative, being connected via R,, to 
the collector of Tr2, causing Tr3 to 
conduct so that the collector is virtu- 
ally at earth potential. This removes 
the - 48 volts from the a.g.c. line of 
the receiver allowing it to operate. 
Simultaneously, current flows though 
the v.f.o. relay AB, causing the con- 
tacts to be opened, thus switching off 
the v.f.o. to avoid beat frequency 
oscillation with the receiver. 

Anti -VOX (Fig. 4). -When the re- 
ceiver is being tuned, audio from the 
speaker will actuate the microphone 
and cause the transmitter to be opera- 
tive if it were not for the anti -VOX 
circuit C,,, R,,;, R, and the diode 
0A81 which is fed from the speaker 
output, or audio output, at approx. 

118 

600 ohms. This output is rectified 
by the diode and produces a positive 
potential at the base of Trl which 
over -rides the negative potential pro- 
duced from the audio fed from the 
anode of V7b (Fig. 3), thereby keep- 
ing the transmitter in the " receive " 
condition. Manual operation can be 
effected by switch S2, and this also 
switches the receiver and aerial to the 
appropriate condition, i.e., when the 
transmitter is on, the receiver will be 
muted and aerial switched to the 
transmitter, and vice -versa. 

Power amplifier (Fig. 5). -This 
comprises a 4X250B valve which is 
supplied with an anode voltage of 
1,500 V. It is driven by V6 in Fig. 2. 
The meter (1 mA movement) can be 
switched by S30 and Sib to read grid 
drive current at 5 mA maximum. 
This drive should be kept to a mini- 
mum in order to avoid distortion. 

Cathode current is measured in 
preference to anode current since in 
the anode circuit the terminals of the 
meter and switch contacts would 
have a potential of 1,500 V to earth 
and therefore would be highly dan- 
gerous if touched during adjustment 
of controls. It must be remembered 
therefore that both screen (30 mA 
approx.) and anode current are 
measured together, and the heavy 400 
niA shunt applies heavy damping to 
the meter. R60 is a dropping resistor 

as the filament of the 4X250B oper- 
ates at 6 V, 2.6 A. The dotted -line 
capacitor 0.003,uF is in fact incor- 
porated in the valveholder, but this 
screen by -pass is increased by the 
addition of C,, for use at the lower 
frequencies. The 70 St output is 
tuned by the pre -set capacitors C- 
C. Instead of the usual aerial am- 
meter, a voltmeter is used, the d.c. 
for the 1 mA movement being recti- 
fied by the diode 0A81. A radio 
frequency signal is taken from the 
resistor chain R81 R6, R65. The switch 
S.,b is open -circuited when VR_ is 
turned anti -clockwise and in so doing 
provides greater sensitivity for 
balancing the carrier. It will be 
noted than as VR, is in the minimum 
position when this takes place no 
audio can get through to operate the 
transmitter, as this would be disas- 
trous to the meter. The 4X250B 
valve can be operated at higher volt- 
ages if required to give up to 1 kW 
peak power.* 

* U.K. limit is 400W peak envelope power -ED. 

REMAINING DETAILS 
The April issue will contain 
the power supply circuit, com- 
ponents list, lining up and 

operational instructions. 
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TROJAN RELAYS 
A METHOD FOR RADIO COMMUNICATION ACROSS THE SOLAR SYSTEM 

IF the currently debated proposal to survey the Solar 
System with the aid of interplanetary probes is shown 
to be feasible, some awkward problems in two -way 

radio communication will have to be faced. For although 
the successful Mariner flights to Mars and Venus might 
suggest that a straightforward improvement in radio 
range is all that is needed to cope with more distant 
probes, the problem is now seen to be more fundamental. 

Primarily the difficulty stems from the orbital motion 
of the Earth, which each year bears it to a region behind 
the Sun, relative to any probe, where it can no longer 
" see " the radio aerials of the spacecraft. In such circum- 
stances direct, line -of -sight communication becomes 
impossible and there is nothing the radio engineer can 
do about it. Nor is it merely a question of waiting a day 
or so until the occulted probe reappears in view; weeks 
may elapse before attenuated signals can penetrate the 
background noise due to the solar corona. 

It could be argued, of course, and with some justifica- 
tion possibly, that by choosing another launch "window" 
the crucial moment of encounter with a distant world 
could be put off to a more convenient date. This may 
be true enough in some instances, but it is expediency 
pure and simple, and, with the hoped for expansion in 
future space activity, can we afford to accept a hiatus in 
communication every time the Earth finds itself in con - 
junction with a transmitting source? If planetary orbiters 
are to do their work efficiently, year in, year out; if solar 
probes are to travel within 0.1 astronomical unit* of the 
other side of the Sun; if comets have to be intercepted 
anywhere in space at rapid notice, talk of convenient 
launch dates becomes meaningless. And with the pos- 
sible establishment of manned bases on other worlds, 
including trip times of 400 -500 days, continuous com- 
munication, with no reservations, becomes imperative. 

Communications for Mariner 
However, before proposing a possible solution to the 
difficulty, it is worth studying the communication tech- 
niques used for each of the Mariner interplanetary 
flights. This will then reveal why similar methods can- 
not be applied to, say, a " flyby " mission to Jupiter, one 
of the survey projects now being studied. 

The essence of long -range radio communication lies in 
concentrating whatever radiated power is available into 
as narrow an aerial beam as possible. It follows that 
the second essential must be precision alignment of the 
beam with the target tracking system, i.e. the Earth. 
Mariner II on its journey to Venus used an Earth sensor, 
a photomultiplier boresighted to its high gain aerial, 
which served to lock the aerial beam on to the Earth's 
disc. Even so, there was a risk that the sensor would 
mistakenly come to rest on the Moon when it searched 
initially, and provision was made for ground signals to 

1 astronomical unit is the mean distance of the Earth from the Sun 
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override the spacecraft's internal circuits, causing it to 
break the lock and search again if the signal strength 
proved less than expected. 

In the case of the Mariner IV flight to Mars this 
method could not be adopted as the Earth moved in orbit 
inside Mariner IV's flight trajectory, and in trying to 
follow the Earth's disc the sensor would almost certainly 
be " blinded " by the Sun. Instead, and because the 
trajectory was opportune, it was found possible to fix the 
axis of the high gain aerial with respect to the flight 
path and still cover the Earth adequately within the aerial 
beam for most of the 228 -day journey. 

To bring the aerial to bear in the right direction, now 
it was fixed, quite a sophisticated attitude control 
manoeuvre had first to be executed. Shortly after being 
launched on course, and having freed itself from its 
Agena boost stage, Mariner IV spread its solar panels, 
searched for the Sun and locked on to it. It could then 
draw power and dispense with its internal batteries. 
Because a second reference axis was also needed the 
spacecraft then slowly rolled about its solar- pointing axis 
until its star -tracker had acquired Canopus, a large -mag- 
nitude star conveniently close to the south ecliptic pole. 
Once these two reference axes were secured, mutually at 
right angles, the vehicle's attitude was fixed in space and 
its aerial system automatically pointed directly towards 
Earth. Apart from some concern early on, when the 
star -tracker repeatedly lost lock and came to rest on 
another star, the system performed with merit once the 
trouble had been identified and effectively isolated. 

Turning now to the requirements for a probe surveil- 
lance of Jupiter, whose orbit lies beyond Mars, some 400 
million miles away, neither of the two Mariner methods 
of aerial pointing are of any use. Calculations show that 
even when propelled by the powerful Saturn boosters 
soón to become available, an interplanetary probe will 
still take 22 years to reach Jupiter. Consequently the 
Mariner IV fixed aerial principle would be unable to cope 
with a situation in which the Earth twice circled the Sun 
during the trip time, while Earth sensing is plainly con- 
fined to trajectories that lie inside the Earth's orbit where 
the sensor looks away from the Sun. 

No doubt a steerable aerial, programmed to follow a 
year -long, simple harmonic sweep would fit the bill, 
provided enough fuel for the continuous operation of 
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Fig. I. Satellites 
that travel along the 
Earth's orbital path 
at the same speed 
as the earth remain 
in stable equilib- 
rium if they are 
stationed at the 
Earth's 'equilater- 
als" as shown. 

small thrust jets could be carried. Alternatively, the 
aerial could 'be locked on to the Sun, but we should 
then have to resign ourselves to communicating with 
the probe only when the Earth passed through the aerial 
beam. This is not as bad as it sounds, for contact would 
be made during the critical period up to four months 
after the launch date, when course corrections might 
be necessary. Thereafter contact would take place 
during the 17th and 30th months after launch, the latter 
period coinciding with an encounter with Jupiter. 

During the somewhat prolonged intervals of silence 
between these dates, environmental data accumulated 
en route would have to be stored and played back when 
the opportunity presented itself. Either way, which- 
ever scheme were adopted, all contact would still be lost 
when the Earth was in conjunction on the other side 
of the Sun. On the face of it there seems only one way 
to circumvent this dilemma, but it is a concept that calls 
for as much courage and imagination as it does careful 
thought. 

Earth equilateral 
One of the lesser known theorems of celestial mechanics 
is the three -body problem, first published as an essay 
by the French mathematician, Lagrange, in 1772. In 
it he showed that if a planet, such as the Earth, re- 
volved in a circular or elliptical orbit around a massive 
second body, such as the Sun, there were two positions 
in space where, if a third body were introduced, this 
body would remain in dynamic equilibrium. Both posi- 
dons lie along the planet's orbital path, one leading and 
the other lagging behind the planet by 60° respectively. 
They are known as " planet equilaterals " for they form, 
together with the Sun and (in our case) the Earth, the 
apices of two giant equilateral triangles whose sides are 
93 million miles long (see Fig. 1). 

The gravitational and centrifugal forces that hold an 
Earth equilateral body in space require, as a prime con- 
dition of equilibrium, that the body should be moving 
at the same speed and direction as the Earth and along 
its orbital path. With these conditions fulfilled the body 
will then remain in its relative position indefinitely, and 
only force can dislodge it. 

Remarkable proof of the three -body problem has been 
found in the so- called Trojans of Jupiter, two groups of 
small asteroids (named after heroes of the Trojan War - 
Hector, Achilles, Troilus, etc.) that are unmistakably 
travelling along Jupiter's path, ahead and behind the 
planet. Once wandering asteroids, they must have been 
captured in the remote past and are now prisoners for 
all time at Jupiter's equilaterals, perhaps better known 
as the Trojan Positions. 

From this it follows that if we deliberately station 
satellites at the equilaterals of the Earth they also will 
be subject to the same natural laws, and there may be 
other benefits to be had. First, the satellites will possess 
an inherent, self- compensating ability to remain " on 
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station," and we can forget the need to correct any ten- 
dency to drift, as we do in the case of satellites in syn- 
chronous orbit above the Earth. Secondly, and equally 
important, since they flank the Earth they enable us to 
"see" around the Sun where it blocks our radio view. 
In effect they would act as radio periscopes, relaying 
incoming signals we should otherwise never receive, and 
relaying outgoing instructions in the same manner. 
Because of their unique position, they could be called 
Trojan relays. 

It might be asked whether the dynamic equilibrium 
of a Trojan relay would be disturbed by the gravita- 
tional pull of planets passing in adjacent orbits. Un- 
doubtedly it would be perturbed to some extent, for 
every planet exerts some influence on every other body 
in the solar system, but with Venus never closer than 
25 million miles, and Mars rarely less than 40 million 
miles away, their influence would be negligible. In these 
circumstances it is doubtful whether the orbital shift 
they might induce would be observable in much less 
than a century, and certainly there seems little need for 
qualms on his score. 

Design of relays 
Though Trojan relays will help to solve the difficulty 
of solar occulation, it is only fair to admit they are bound 
to bring other problems in their train. These may be 
grouped under the headings of reliability, attitude con- 
trol, power supplies and long life. Placing the Trojans 
in position is the least of our worries, a matter of pro- 
pulsive effort and navigational accuracy that is well 
within the capability of existing space equipment. 

Until spaceflight becomes commonplace, and orbiting 
satellites are serviced periodically like Trinity House 
navigational buoys, a long and durable life, coupled with 
absolute reliability is essential. This would be especially 
pertinent to a Trojan relay for, at a distance from the 
Earth equal to the Sun itself, inspections would be most 
infrequent. It would probably be more economic to 
launch a replacement than go to the trouble of refur- 
bishing one that has ceased to function for any reason. 
Consequently circuit redundancy, duplicate sub -systems, 
long -life power supplies and maximum protection from 
meteorite and radiation hazards must take priority in 
the design. 

TROJAN RELAY 2 

Fig. 2. Trojan relay stations would prevent all radio contact with 
spacecraft being cut off for several weeks, due to the solar corona, 
while Earth was in conjunction. The figure shows both incoming and 
outgoing messages being relayed "around the Sun ". 

WIRELESS WORLD, MARCH 1967 

www.americanradiohistory.com

www.americanradiohistory.com


Ideally, of course, all electrical power should be drawn 
from the Sun, but it may be some while before solar cells 
are efficient enough to satisfy all needs completely. Mean- 
while, contacting interplanetary probes launched in the 
next decade or so, with the prospect of reaching Saturn 
or even Uranus, 2,000 million miles from the Sun, will 
demand prodigious amounts of power. To meet this 
requirement large and improved nuclear- powered 
generators would have to be developed, even though their 

- reliability in space is still an unknown quantity. 
Attitude control, so vital to accurate aerial -pointing, 

will present the toughest problem of all, for any form of 
orientation by means of small thrust jets sets a limit on 
the life of the relay when the fuel is exhausted. The 
alternative seems to lie in the progressive development 
of gravity- gradient stabilization, using the Sun's gravita- 
tional field to exert erecting forces on the relay via four 
long, slender booms at the ends of which are fluid 
dampers. Initially the relay might have to be oriented by 
jets, but once a series of star- trackers had locked on to 
specific sources they could control the vehicle electrically, 
counteracting small oscillations by lengthening or 
shortening appropriate booms. Any forces or torques 
generated in the system as a result of swinging the aerial 
about an axis would naturally have to be balanced by 
moving counterweights. 

Stabilizing the relay by deliberately spinning it, as in 
the Intelsat satellites, is possible but perhaps not useful 
because of aerial -beam orientation problems. It is prob- 
ably better to provide the relay with enough nitrogen 
fuel to stabilize itself with the aid of small gas jets. With- 
out too great a weight penalty enough fuel could be 
carried to last five years, and by then everyone will be 
anxious to replace the relay with something better any- 
way. Equipped with duplicate Canopus sensors, Earth 
sensors and Sun sensors, the relay should have no diffi- 
culty in orienting itself in space with sufficient accuracy 
to direct its aerials precisely when commanded to. 

On the question of radio range it is now known that 
communication between such a relay station and Earth is 
feasible. This can be seen from the fact that Mariner 
IV's 10 -watt travelling- wave -tube transmitter supplied 
adequate signal strength over a distance of 134 million 
miles, and subsequently was detectable at 191 million 
miles, more than twice the distance from Earth to a 
Lagrangian "point" on the Earth's orbit. 

However, it is conceivable that an interplanetary probe 
will have reached the vicinity of Uranus by the late 1980s, 
and if a Trojan relay is in position and operational by 
then it will be expected to reach out to a distance of some 
2,000 million miles. All things being equal, on applying 
the inverse -square law to the basic transmission formula 
it will be found that r.f. power of some 2 -24 kW will 
have to be radiated. While future developments can per- 
haps be expected to reduce this figure, refinement of 
detail, as in other aspects of spaceflight, usually turns out 
to be less important than accepting the inevitable and 
learning how to generate copious amounts of energy. 

Lastly, if so large and heavy a satellite is to be placed 
where it becomes the focal point for other, improved 
versions that may wish to occupy the same space one 
day, it must be possible to destroy the station completely 
so as not to constitute a hazard to its replacement. 
Admittedly space is large, and there is little risk of physical 
contact, but a few ounces of high explosive and a radio 
frequency combination lock will put an end to any chance 
interference or future embarrassment. 

This leaves only the problem of launching and posi- 
tioning the relays along the Earth's orbit. Perhaps con- 
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Fig. 3. A network of Trojan relays stationed at the equilaterals of the 
inner planets, Mercury and Venus, would provide complete coverage 
for space activities inside the Earth's orbit. The diagram shows how 
data from a solar probe on the other side of the Sun would be relayed 
to Earth. 

trary to expectation, both relays would be launched in a 
forward direction, relative to the Earth's motion, one 
swinging outwards along an arc that returned to intersect 
the orbital path, the other inwards to enter a perihelion 
orbit round the Sun before coming up behind the Earth. 
On reaching their stations, both relays would be slowed 
by retro- rockets to the same speed as the Earth. Their 
final position would not be important to within a degree 
or so, but the resultant velocity vector should be substan- 
tially correct. 

Completing the network 
The safe deployment of Trojan relays on either side of 
the Earth still leaves unresolved the question of how an 
interplanetary probe will recognize in which direction to 
aim its aerials. Circumstances will vary, and the only 
safe decision is to provide it with a steerable aerial and 
a set of reference axes. Direction co- ordinates would be 
transmitted from Earth when the time came, via a Trojan 
relay possibly, but now with sure knowledge that an 
answer should come back wherever Earth was (Fig. 2). 

Nevertheless, even with two Trojans operational, there 
still would be blind areas that could not be viewed, 
especially the region between the orbit of Mercury and 
the Sun. However, if Trojans can be set up at the Earth 
equilaterals they can be stationed just as easily at the 
equilaterals of the inner planets, Venus and Mercury. 
Being closer to the Sun, they would orbit more rapidly: 
Venus equilateral in 225 days and Mercury equilateral 
in 88 days. One or other of the six Trojans then in 
motion should ensure that solar system coverage was 
complete (Fig. 3). 

No doubt many aspects of this Trojan relay scheme are 
debatable, and some people may well regard the whole 
idea as outrageous. But, equally, there may be other 
unsuspected advantages in the scheme that only the future 
can disclose. Possibly not until these have been realized 
will someone have the courage to propose we put the 
Trojans to work. 
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Design of Schmitt Trigger Circuits 
FOR DEFINED THRESHOLD APPLICATIONS 

By A. E. CRUMP 

Much of the design work involved in the calculation of a Schmitt trigger circuit 
tends to be empirical, and the purpose of this article is to present a step -by -step 
design method so that the necessary resistor values may be obtained merely by 
substituting the required parameters in a set of equations. The article is con- 
cerned with circuit design from the viewpoint of trip points. Here the author 
deals with the normal Schmitt circuit and later will be concerned with the case 
of an additional emitter resistor- often neglected in the literature. 

SCHMITT trigger circuits are frequently used in 
voltage monitoring applications. In many cases, the 
design requirement is for a circuit to give a certain 

value of " backlash " voltage, whereas in others a certain 
output condition is to be presented at a precisely deter- 
mined magnitude of input voltage. 

This article is intended to deal with these two require- 
ments only, and the design methods described apply to 
the basic circuit shown in Fig. 1. Although there are 
variants to the basic Schmitt trigger, and it is acknow- 
ledged that they have advantages in certain applications, 
the circuit of Fig. 1 is highly suitable for general purpose 
applications where a set of design formulae may be 
standardised. 

Two approaches to design are described, one for the 
simpler, general purpose applications where stability of 
threshold conditions is not very critical (and medium 
to high values of backlash are required), and the other 
for precise work, where stability of threshold voltages 
must be guaranteed to close tolerances at small values 
of backlash. 

BACKLASH 

The circuit of Fig. 1 has two states. One state is with 
Trl on and Tr2 off, and the other with Trl off and Tr2 
on. 

Fig. 2 shows the ideal curve of collector current (IC2) 

of Tr2 plotted against input voltage (V1) to trigger. 
It can be seen that when VA. is zero, IC2 is a maximum 
and that when V,,., is increased, a point is reached where 
IC2 suddenly drops to zero. This voltage will be re- 
ferred to as the " restore " voltage, i.e. the voltage at 

which Trl conduction is restored. It is also noted from 
Fig. 2 that reversion to the condition where Tr2 is 

conducting only occurs when VIN is reduced to a value 
below the restore voltage (VR). This lower voltage will 

be referred to as the " trip " voltage (VT). 
The difference between VT and VR is referred to as the 

backlash or hysteresis of the circuit. 
The design problems involved in designing a precise 

circuit to have a certain (VR -VT) value are considerably 
less than those involved in producing an absolute value 
of VR and /or VT. This is because in the former case 
VR and VT values may be selected so that they are high 
compared to the base -emitter voltage drop (VaN) of the 
transistors, thus easing the temperature stability problems. 
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In the latter case, the VT and VR values are design para- 
meters, and so their proximity to VBE values is predeter- 
mined, and suitable temperature corrections must be 
made. 

LOOP GAIN 
The transition from one state to the other at VR and VT is 
caused by a regenerative, or a positive feedback effect. 

Let us consider that at VT and VR both Trl and Tr2 
momentarily conduct i.e. during the transition region. 
The a.c. equivalent circuit of the trigger is shown in 
Fig. 3, and it is apparent that there is a closed loop of 
positive feedback as shown by the arrows. This means 
that providing the loop gain, yo, 1, the circuit will 
oscillate. Now the condition where Trl and Tr2 are 
both conducting is a very unstable one, as their base 
voltages have to be of comparable magnitude and polarity. 
As soon as oscillatory conditions are set up, the first 
transient of oscillation disrupts this delicate condition, 
and the circuit rapidly assumes one of the two states 
where only one transistor is conducting. 

Now if the loop gain is less than unity, oscillation 
will not take place and so there will not be a rapid transi- 
tion of state; instead the circuit will slowly change state 
and can be stopped between the two states, with both 
transistors conducting. 

A source of error during computation of loop gain is 
failure to calculate it at low values of collector current. 
As a regeneration condition is approached, one transistor 

A. E. Crump, who is now 
senior circuit designer at 
Plessey Automation Ltd, 
Poole, started his career as 

an electrical engineering 
apprentice with G.E.C., 
Coventry, in 1955. He worked 
mainly on line communica- 
tions and when he left in 1964 
he was senior group leader 
on active networks. From 
1964 until joining Plessey he 
was with Redifon working 
on flight simulators. 
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s biased off. Now at the instant when it starts to turn on, 
its collector current will be low and so its current amplifi- 
cation value (ß) will be much lower than the value at full 
conduction, see Fig. 4. Thus the loop gain will vary as 
the transistor turns on. Now if the full conduction value 
of loop gain is close to unity, then the circuit will initially 
have a loop gain less than unity, and regeneration will 
not take place until loop gain reaches unity. This 
results in an uncertainty of the value of VR and V, 
because the low- current loop gain will be ill- defined, and 
part of the switching characteristic will be sluggish. 

For these reasons, it is advisable to design the circuit 
for loop gain far greater than unity in the full conduction 
region, thus reducing the uncertainty of V and Vi.. 
If the low- current parameters of the transistors are 
known, these should be used in y calculation. 

The higher the loop gain, the lower the uncertainty. 
This is demonstrated in Fig. 5. The loop gain is therefore 
a very important design parameter. (An expression for 
loop gain of the trigger is derived in Appendix 1.) 

It is noteworthy that it is more difficult to achieve high 
loop gain with low backlash, than with high backlash. 
There is a relationship between backlash and loop gain, 
but it is not intended to investigate this aspect within the 
scope of this particular article. 

The equation derived in Appendix 1 indicates that the 
y value is more dependent on ß, than on ß1, as the 
function of ßl present is at. Now, at =ßl /(1 i ß,) and 
dx1 /dß,=- 1 /(1- -ß1)z, hence changes in ß1 have a very 
small effect on xi and so a small effect on y0. 

It is apparent therefore that the starting value of y 
will be higher when Tr2 is turning off and Trl turning on, 
than in the reverse condition, i.e. yo will be higher at V 
than at VT. This effect is more noticeable at low values 
of backlash. 

BASIC TRIGGER (Fig. I) 

Consider the design procedure for predetermined VR and 
VT. The equivalent circuit with Trl conducting and Tr2 
off is shown in Fig. 6. The circuit is analysed in Appendix 
2, and an expression for VT obtained. For non -precision 
applications and especially where silicon transistors are 
used the leakage currents may be neglected, and the ex- 
pression can be modified to :- 

Vcc, -}- al VuEI 
Rr. 

E 
VT = VBE1-17'BE2 .. (1) 

Rl+RL RL 
1+ +a, - 

R2 RE 
The equivalent circuit with Tr2 conducting and Tr1 

off, is shown in Fig. 7. The circuit is analysed in Appendix 
3 and an expression for VR obtained. 

Modifying the equation derived in Appendix 3 to 
neglect leakage currents :- 

Vcc +VBEZ (( - 2 -R-) Fig. 5. Effect of yo 
E on Vr -I._ charac- 

VK- +V BE1 -VBE2 (2) teristic. 

1+R,+RE(1 1 
Rz (1+P2)RE I ) 

(V'BE is the value of VBE at which conduction commences, 
as opposed to the full conduction value, see Fig. 8.) 

To present a step -by -step design sequence it is nec- 
essary to manipulate expressions (1) and (2) and to evalu- 
ate some of their terms. The unknown circuit constants 
are R R2, RL, and RE. The transistor parameters will be 

Fig. I. Basic Schmitt trigger circuit. 

Fig. 2. Ideal V,.,- l ., 
characteristic. 

Below: Fig. 3. Small- signal 
open -loop equivalent circuit. 

IC 

c 

Tr2 

VT VR V 
IN 
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Fig. 4. Variation of 
ßvs collector current. 

O STARTING AND MAXIMUM yQ VALUES <I 
2® STARTING yo <I, MAXIMUM yo VALUES >I 
0 STARTING AND MAXIMUM yo VALUES >I 
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known from the data sheets of the transistors used. 
VR and VT are design parameters. 

If two of the unknown constants could be evaluated by 
other means, then (1) and (2) could be solved simul- 
taneously to find the other two. 

RE Calculation. R,, can be calculated from VR and I. This presets the desired output conditions from Tr2 
as a design parameter. 

(VR(min) -VBE2) a 2(min) RE= 

(This equation is derived by inspection of Fig. 7.) 

Calculation of R2 from stability considerations 
It is apparent from (1) and (2) that VT is less affected by 
transistor ß than is VR, as the significant coefficient in (1) is 
a, which is relatively insensitive to ß variations, whereas 
the significant coefficients in (2) are directly dependent on 
ß. The condition is analysed in Appendix 4, where the 
problem is the shunting of R2 by the input resistance (R) 
of Tr2 stage. In the manner shown, R2 can be calculated 
from the required tolerance on VR and the ß spread of 
Tr2. 

The ß21nax and ß2n,;,, figures used in Appendix 4 may 
be expressed as :- 

(a) Selection tolerance of ß2. 
(b) Selection tolerance plus temperature effect toler- 

ance. 
(c) Temperature effect tolerance only. 
In case (c) the ß selection tolerance would be overcome 

by selection of R2 to give the required VR on each trigger 
manufactured; but on the other hand higher loop gain 
would be achievable than in cases (a) and (b) due to the 
reduced ß spread. The more convenient approach is to 
use case (b) and calculate the overall temperature effect 
from (6) and putting 8ß2 /ST =O. 

DESIGN SEQUENCE 

The design sequence is summarized in the panel. Al- 
though the expressions appear cumbersome, they are 
quite simple to use as their practical application merely 
involves substitution followed by simple arithmetic. An 
example showing the design procedure is given at the end 
of this article. Various checks should be made to the 
resistor design values derived from the equations sug- 
gested in the panel, such as those given below. 

Loop Gain Check. The calculated resistor values 

Vcc 

Vcc 

VT=VT+VBEI-VBE2 
04= VIII) 

Fig. 6. D.C. equivalent circuit at VT threshold. 

VR' VR-VBE2 +VBEI 

(VR' VB2) 

Vcc 

Fig. 7. D.C. equivalent circuit at VR threshold. 

should be inserted in the equation for yo (Appendix 1) 

to check the loop gain, bearing in mind previous dis- 
cussion regarding the low -current value of 132. If the 
calculated value of yo is less than unity, there are various 

steps that can be taken to improve it, 
the choice depending on the appli- 
cation. 

(a) Either increase Vcc or return 
RL to a higher voltage rail, re- 
calculating resistor values. 

(b) Reduce Rs. 
(c) Widen the VR tolerance. 
(d) Use higher gain transistors. 
(e) Return RE to a more positive 

supply. 
These various remedies can be tried 
by substitution in the yo expression 
(Appendix 1) until the required result 
is obtained. Generally, the yo value 
will be greater than unity, but in 
cases of low backlash and /or high VR 

accuracy, some of these remedies may 
be necessary. 

SUMMARY OF DESIGN PROCEDURE 

(1) Calculate RE from (3). 
(2) Calculate R2 from Appendix 4. 
(3) Calculate RL and R1 by solving (1) and (2), yielding:- 

VCC VCC-VR-VBE2+V'BE1 
RE ^ ( 1 1 

V'p l V 
R22 

V 
1[(VR-VRE1)\R2+1RE ]R21 v)zl..(7) T 

and R1=LVcc+a1 RL \VBEI_111R2-RL 
.. 

T F, 
t 

T 

IA R2 

V'T=VT-VBEI+V'BE2 

. . (8) 
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Saturation. It occasionally happens that a trigger 
designed as described saturates while the input voltage 
is increasing from VT to VR. In the trigger to be described 
in Part 2, this condition can be designed -out, but with the 
basic trigger there are not enough circuit variables to pre- 
determine the saturation point. After completing the 
design sequence, therefore, it is advisable to substitute 
in expression (4) to find the input saturation voltage. If 
saturation is encountered, the circuit must be redesigned 
using :- 

(a) Lower loop gain, or 
(b) Lower Vcc. 

l Vcc- Vt 
l R1 

R r. 
RZ/ 'E1(sat) 1-f - - -- 

v/A'(aat)='- -- -- __ -- --- +VREl(sut) RI RI 
1+ - 

R 1-} R., RE 

Negative resistor values. If a resistor has a calcu- 
lated negative value, this is an indication that the para- 
meters required of the trigger are not compatible with the 
components and supplies used. 

The more usual remedies are: - 
(a) Increase Vcc 
(b) Widen VR tolerance 
(c) Use higher -ß transistors. 

The choice of (a), (b) and (c) depends, as with the other 
remedies, on the specific trigger considered, and can be 
determined by experimental substitution of values. 

Temperature dependence of VT. Referring to the 
expression obtained in Appendix 2, it is clear that the 
temperature dependent terms are VßE1, Icern, Icrtrz and 
a,. The change in 171. per unit temperature can then be 
expressed as in the expression (5) below : - 
NV7 1 rD RL (VBEt1 (IcEOI 

D L 
RE( T ) ' 1 T 1 

R1 + RR (ICEO2\1 V BE 

T /J T 
where D -1 E Ri +R (rR 11 

R2 L 1 \REi 
The effect of a /bT is neglected, as this is very much 

a second -order effect. 

(4) 

(5) 

Temperature dependence of VR. This is calculated 
in a similar manner to that used for VT, by partial differ- 
entiation of the expression derived in Appendix 3. The 
temperature dependent terms are VBE.,, VRFY, ß 2, Ichot 
and IcEO2 
wR _ 1 r( lV8E2 et 
VT A Ll(1-I-ß,)RE 11 T R 

L T -I- 

l (Rl i RI) -6IcEO21 (Vcc_ A.VgE2 (RI-FRI)l >ß2 T J ` A2ß22RE 1 T 
. 8Ei T 

1 

(6) 

where A= 1+R1+RC (Rl-` 
(1 PORE) 

Note: The value of ß2 to be substituted in (5) should be 
ß2min to ensure worst -case design. If the temperature co- 
efficient of ß2 has already been allowed for in the calcu- 
lation of R2, then iß2 /n' can be put to zero in (5). 

Dependence of VT and VR on power supply 
stability. This is found by differentiating the equations 
derived in Appendices 2 and 3 (or equations 1 and 2) 

Fig. 8. Typical VHF. -1 f. charac- 
teristic, showing knee voltage, 
V'BR. 

R 

Ron 

Rsat 

RD 

I 

l r Vee. 

E 

Fig. 9(a). Variation of 
input resistance with 
input voltage (V,,, 
increasing). 

Fig. 9(5). Variation of 
input resistance with 
input voltage (V,, R 

rlecreasine). 

with respect to V.I.: V., 17,-.c =1,D and bVR / V,, 1 A 
(D and A are defined above.) 

Input resistance. This depends on the input voltage 
magnitude and whether it is increasing or decreasing. The 
characteristics are shown in Fig. 9, and the input resis- 
tance is seen to have four main values: 

Roff: input resistance with Trl non -conducting. 
R,,: conducting. 
R,): during regeneration. 

R,at: with Trl saturated. R is derived from the equivalent circuit of Fig. 3, and 
may be expressed by the combination : - 

RD= (GIIRF ±rEl) (1 -ßi) ; 
r'aoi 

(RI-; R;) 
where G= rG2 -}- 

1Tß2 
This equation is useful in computing the loading effect 
of the trigger on the source. 

R2 ; r'bt,2 

EXAMPLE 
A trigger is to be designed to the following specification: - 

VT =10 V :120 mV at 25'C (drift from +25 °C to be 
within +50 mV) 

17,= 11.25 V ±250 mV over same temperature range. 
17,c= 24 V 
IC2 =5 mA 
Source resistance = 200 S2 
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Transistor parameters : - 
V' EE= 0.5 V V"( or-0.2 V 
VBE =0.7V (at 5 mA) 11F =0.1 µA (125'C) 

VBE( sat) =0.9 V re =27;5 1 

ß =45 -221 including selection and temperature spread 
(3) gives RE =2.2 k ¡I (2.2 k S2) 

Substituting (B) R2 =11.1 k 0 (12 k i ) 

in equation (7) R= 1.186 k 0 (1.2 k 0) 
(8) R1 =9.5 k S2 (10 k 0). 

Substituting in (A), y° =1.4 for worst -case conditions of 
ß. Substituting in (4), V, ,,,t) =14.9 V which is greater 
than VB,,,,ax and therefore acceptable. 

Test results. 
Vr =10.00 Vat +25'C and 9.97 Vat +125 °C. Change 

in Vr =30 mV. 
VR =11.53 Vat +25 °C and 11.42 Vat +125°C. Change 

in VR =110 mV. 
VR value at 25 °C is slightly outside the specification 

since preferred value resistors were used rather than 
calculated values. 

Verification of drift calculation. The VT tempera- 
ture effect may be calculated from equation (4). Ignoring 
the leakage currents as their effect is negligible in this case; 
bV7/bT =48 mV /100 deg. C (assuming VBE, T =2 mV 
per deg C). Thus the calculated change is 48 mV and 
the measured change is 30 mV. 

(To be concluded.) 

APPENDIX I 

Refer to equivalent circuit (Fig. 3) 

Loop gainyo= 14x1 =t4 
Z2 

?? a1 
11 23 í2 21 

RL R2 (1+ß2)RE 
a1 :. ya= 

11 Z2) R2 Z2 (RE + Z1) 

a1 R1, (1-rß2) 
i.e. yo= 

[(R,H -RL) (R+ 1) +Z2] 
2 

where Z1 =re1+ 
(r'bb1 

(1 +ßß11) 

{re2±-)J Z 
and Z2 =(1 +ß2)RL , 

rbb 
ß1b 

e 
e27/Ig 

1+R1)E 

+r'bba 

(A) 

1 -equivalent circuit for trans- 
istor used in the analysis :- 

APPENDIX 2 

Applying the superposition theorem to Fig. 6, to obtain 
an expression for Vin :- 
Suppressing ICI and ICEO2:- 

current in R Vc'c 2= +R2+ RL) 
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SYMBOLS 
Va. Supply voltage 

VB,,,, and Viv. Input voltage which just causes 
trigger to satui ate 

VT Lower trip voltage 

VR Upper trip or restore voltage 

RS Source resistance 

ß Current amplification factor* 

r'+,1 Internal base resistance 

re Internal emitter resistance 

VBE Base -emitter voltage 

V' BE Knee of Ifs VB curve 

VCEa t 

Common - 
emitter 
T- equivalent 
circuit 

Collector emitter saturation voltage 

VBE,,,,, Base- emitter saturation voltage 

'CEO Collector- emitter leakage current 

S Current stability Factor (. 1 +Rs /RE) 

* In y calculations put ß = hfe. In all other 
calculations put ß = hFE, if known. 

VR - 

Suppressing IcEO2 and Vcc: 

current in R2 = - RL 
Ict 

(R1 +R2 +RL) 

Suppressing Ic1 and Vcc 

current in R2 = .602 (R1 + RL) 

(Rt +R2 +RL) 

Adding currents algebraically and multiplying by 

{Vcc - Icl(RL) -i-IcE02(R1 + RL)} R2 .. (a) Vm= (R, + R2 + RL) 

At VT threshold, VT = VBl + (V, 1 - V' BED 

From Fig. 6, ICI = S 1,0, + a1(Vr 
R 

BED (b) 
E 

Combining (a) and (b) and transposing for Vr:- 
R 

Vc.0 a,V BE1 (RE) + ICEO2(R 1 + RL) -S . ICEO1Rc 

VT = 

(I 
+R1 +RL +a1RL 

R2 REJ 
+ VBE1 - VBE2 

APPENDIX 3 

Applying the superposition theorem to Fig. 7 in a 
similar manner to that used for Fig. 6 in Appendix 2, we 
can obtain an expression for VB2 :- 

IZ1+RL R, [Va + VBE2 ((1+ß2)RE) -ICEO1ß1RL+4E02(IZ1+RL)] 

R1 + R2 + RL 
(R1 + R)R, 

(1 + ß2)IZE 

At VR threshold, VB2 = VR - V'BEI + VBE2, 

Vcc + VBE.^ (R +ß2)IZE) - IcEO1ß1RL + ICEO2(R1 + RL) - VBE2 + V'BEl 

1 + R1 + IZL (R2+(1 + ß2)RE) 
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_APPENDIX 4 

Consider Tr1 off and let input resistance to Tr2 be R. 
Let voltage at base of Tr2 be at the restore point (i.e. Vit). 

Now V V ( d where d = R21112 R= cc +d and a = R1+RL, see Fig. 

Vcc Vcc So VRmax - 
a 

and VRmin 
1 + _ 

dmax drain 
Vc 

i) 
ddmraainæ 

VRm ax g ivin g -F, say. 

1)VRmin 

As R211R and R = r'bb2 + (1 -f- ß2)(re2 

then F = R2Rmin R2 + Rmax 

R2 + R2Rmax 
(R is given max. and min. values according as ß takes 
max. and min. values). Transposing: 

1 -F VccjVRmax - 1 (B), where F = 

+ RE) 

R, - 
F 1 Vcr/VR,,,in - 1. 

Rmin Rmax 

APPENDIX 5 

By inspection of the Fig. : - 
Vcc = I satRL + VcEI sat 

where 1 

I.sat = (VB sat - V81 sat) RE 
By substituting for I.V t and 
have: 

VBsat = 
¡ 1 1 l 
RE + R 1 t Rzl 

+ Y Bsai - VBE1 sat 

1 \ VcEI sat 
R1 + R2 R1 + R2 

transposing for VBsat, we 

RL 
Vcc - VCE1 sat(1 -f- R R2 

a 

d 

Above: Notation used in 
Appendix 4. 

IHR 

Right: Showing symbols for 
Appendix 5. 
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+ VBE1sat 

MEDIAN STANDARD M U F 

OPTIMUM TRAFFIC FREQUENCY - -- LOWEST USABLE H F 

The prediction charts, which are pre - 
pared three months in advance by Cable 
and Wireless Ltd., show the median 
standard MUF, optimum traffic fre- 
quency (FOT) and the lowest usable fre- 
quency (LUF) for reception in this 
country from the areas indicated. 

MUFs are some 20% higher than for 
March 1966, and curves for routes in the 
northern hemisphere are smoother than 
recent months. The FOT, or optimum 
working frequency (OWF), is the highest 
frequency usable for 90% of the month. 
LUFs are dependent on type of service, 
equipment, and local noise levels, hence, 
unlike MUFs, they differ for each direc- 
tion of the route. Those shown are for 
commercial telegraphy using powers of 
several kilowatts and rhombic type 
aerials. For reception of high -power 
broadcasting stations LUFs would be 
similar, but for amateur telephony 
would be a few megacycles higher. 
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PERSONALITIES 
W. A. S. Butement, C.B.E., B.Sc., 

D.Sc.(Adelaide), who was a member of 
Sir Robert Watson -Watt's original radar 
team and has been chief scientist in the 
Australian Department of Supply since 
1949, has left the Department and has 
joined Plessey Pacific Pty Ltd., Mel- 
bourne, as director of research. When 
he was appointed chief scientist, at the 
age of 45, he was also given executive 
charge of the Australian Defence 
Scientific Service which includes the 
Woomera Rocket Range. Incidentally, 
Woomera's main square is named after 
him. Dr. Butement, who during the 
latter part of the war was assistant 
director of scientific research in the 
U.K. Ministry of Supply, received 
£ 1,200 from the Royal Commission 
on Awards to Inventors for " his 
contribution to the development of radar 
installations " which included the 
" split " method of d.f. and a fire con- 
trol system using echoes from shell 
splashes. 

It is announced by the Board of 
Trade, Telecommunications Division, 
which is responsible for the provision 
and operation of radar, communications, 
navigational aids and other electronic 
facilities for civil aviation and air traffic 
control, that W. H. Garnett, O.B.E., 
F.I.E.E., is appointed director of tele- 
communications in the National Air 
Traffic Control Services. Mr. Garnett, 

W. H. Garnett 

who is 50, served his apprenticeship and 
the early part of his career in the G.P.O. 
Engineering Department. During ene 
war he served in the R.A.F., attaining 
the rank of wing commander. He 
joined the Ministry of Civil Aviation in 
1946 and has since served in a number 
of posts concerned with the develop- 
ment, installation and operation of radio 
navigational aids, radar, and communi- 
cations equipment for civil aviation. He 
was at one time assistant director of 
electronics research and development 
(civil aviation) and latterly deputy 
director of telecommunications. 
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The 45th award of 
the I.E.E. Faraday 
Medal has been 
made to Professor 
H. E. M. Barlow, 
Ph.D., B.Sc.(Eng.), 
F.R.S., " for his 
pioneering work in 
microwave engineer- 
ing, embracing the 
development of ab- 
solute measurements 
of microwave power, 
the investigation of a 
particular type of 
low -loss wave guide 
and its application to 
long- distance trans- 
mission, and detailed 
studies of surface 
waves." Professor 
Barlow, who is 67, 
became a member of 
the academic staff in 
the Faculty of Engin- 
eering at University College, London, 
in 1925. In 1939 he joined the Tele- 
communications Research Establishment 
of the Air Ministry, to work on radar 
development, and later became super- 
intendent of the radio department, Royal 
Aircraft Establishment, Farnborough. 
Professor Barlow was recently appointed 
chairman for six years of the British 
National Committee for the Inter- 
national Scientific Radio Union 
(U.R.S.I.). He is a member of the 
newly formed Ministry of Technology 
Council for Measurement and Calibra- 
tion Services, is chairman of its High 
Frequency Committee and has been a 
member of the B.B.C. Scientific Ad- 
visory Committee since 1953. Since 
1963 he has been a director of Marconi 
Instruments Ltd. 

Professor H. E. M. Barlow at work in the laboratory. 

S. E. Clarke, who has been with the 
Marconi Company since 1946, prin- 
cipally in the Radar Division, and 
latterly in the International Division of 
which he was appointed overseas 
manager in 1963, has now become 
manager of the division. After war 

7. E. Clarke 

service as a radar officer in the Royal 
Navy Mr. Clarke, who is 46, joined the 
Marconi Company and played a sig- 
nificant part in the initial formation of 
the Company's Radar Division. Fol- 
lowing the installation of a radar set 
on the cruiser La Argentina during her 
voyage to South America, he set up a 
radar training school in Argentina which 
he ran for four years. In 1951 he re- 
turned to England to become a project 
engineer in the Radar Division in 
Chelmsford. Two years later he was 
appointed sales manager in the naval 
section of the Division. 

Miss Rose Winslade, president of the 
Women's Engineering Society, has been 
appointed to the staff of the Council 
of Engineering Institutions. She spent 
several years on the engineering staf 
of the Plessey Organization and for the 
past fifteen years or so in a technical/ 
commercial capacity with Philips Indus- 
tries. Latterly Miss Winslade was joint 
manager of the Electronics Division at 
Research and Control Instruments Ltd., 
now amalgamated with M.E.L. Ltd. 

Dr. Denis Taylor, M.Sc., F.I.E.E., 
since 1963 head of the UNESCO 
Mission in the Faculty of Engineering 
at University College, Nairobi, has been 
appointed to the new chair of electronic 
science and telecommunications in the 
School of Electrical Engineering, Uni- 
versity of Strathclyde, Glasgow. He is 
a graduate of University College, Hull, 
where he obtained his Ph.D. in radio 
engineering in 1934 and was a lecturer 
until 1939 when he joined the staff of 
the Bawdsey Radar Research Station. 
During the war he was concerned with 
the development of radar and for his 
work on G.Ç.I. (ground controlled 
interception) equipment he received an 
award of £2,400 from the Royal Com- 
mission on Awards to Inventors. He 
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continued in the Government Scientific 
Service, latterly as head of the Elec- 
tronics and Instrumentation Division of 
the Atomic Energy Research Establish- 
ment, until 1957 when he joined Plessey 
Nucleonics Ltd. as director and general 
manager. In 1962 he was appointed 
co- ordinator of research and develop- 
ment for the Plessey Group. 

Brigadier, E. Holland, B.Sc.(Eng.), 
M.I.E.E., R.E.M.E., has been appointed 
director of guided weapons (military) in 
the Ministry of Aviation in succession 
to Brigadier F. W. Grant who is retiring 
from the Army. Brigadier Holland, who 
is 51 and a graduate of Manchester 
University, joined the Army in 1940. 
From 1963 to 1965 he was assistant 
director of electrical and mechanical 
engineering in the Ministry of Defence 
and for the past two years has been 
director of electrical inspection in the 
Ministry of Aviation. 

Jack Bostock, M.I.E.E., director and 
general manager (operations) of the 
Sperry Gyroscope Company since 
1962, has succeeded Lionel Jofeh, 
O.B.E., F.I.E.E., as chairman and 
managing director of the company. Mr. 
Jofeh who joined Sperry in 1947 as an 
equipment engineer on naval gunfire 
control is leaving the company. Mr. 

J. Bostock 

Bostock joined the company in 1948 as 
a design engineer (also on naval gun- 
fire control), he became superintendent 
computer projects in 1955 and in 1958 
was appointed engineering manager of 
the Bracknell, Berks, factory. In 1961 
he became group manager responsible 
for stable platforms and inertial navi- 
gation systems and for the past four 
years has been general manager (opera- 
tions). 

C. F. Machin, B.Sc., F.Inst.P., has 
been appointed a director of Mullard 
Ltd., which he joined in 1962. He 
continues as head of the Mullard Indus- 
trial Markets Division, but relinquishes 
his directorship of Associated Semi- 
conductor Manufacturers Ltd., the joint 
Mullard- G.E.C. semiconductor develop- 
ment and manufacturing company. Mr. 
Machin, who -is 52, joined the G.E.C. 
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C. F. Machin J. A. Jenkins 

Research Laboratories in 1931. In 1956 
he was made chief engineer of the com- 
pany's semiconductor department, and 
two years later he was appointed 
manager of its semiconductor plant at 
Stockport, Cheshire. 

J. A. Jenkins, M.A., A.Inst.P., at 
present a director and general manager 
of Associated Semiconductor Manufac- 
turers Ltd., becomes managing director, 
and J. C. Akerman becomes a director. 
Mr. Jenkins (47) joined Mullard Re- 
search Laboratories in 1947, where he 
subsequently took charge of the photo - 
electronics division. He left the labora- 
tories in 1955 to establish the Mullard 
semiconductor manufacturing divison 
and to head the first of Mullard's 
specialist transistor factories, at South- 
ampton. When Mullard and G.E.C. 
merged their semiconductor businesses 
in 1962 to form Associated Semi- 
conductor Manufacturers Ltd. he was 
appointed to the board and became its 
general manager. Mr. Merman (49) 
is commercial product manager for all 
semiconductor devices, including micro- 
circuits, within the Entertainment 
Markets Division of Mullard. 

Two senior appointments have been 
made in the Radio Division of Standard 
Telephones and Cables Ltd. at New 
Southgate, North London. E. H. 
Bruce -Clayton, who joined the com- 
pany in 1965 as aviation marketing 
manager, is appointed aviation plan- 
ning manager. Succeeding him as 
aviation marketing manager is R. D. 
Stick, who recently joined S.T.C. from 
Rank -Bush Murphy Electronics Ltd., 
where he was the overseas sales man- 
ager. Previously he was with G.E.C. 
Electronics Ltd. 

W. C. Morgan, B.A., F.I.E.E., has 
been appointed a vice -president of the 
Andrew Corporation, of Chicago, 
manufacturers of microwave aerials and 
associated equipment. He will be 
responsible for developing the corn - 
pany's operations in Europe, based at 
a new factory at Lochgelly in Fife. A 
graduate of Oxford University, Mr. 
Morgan joined the Royal Signals on the 
outbreak of war and left in 1953, with 

J. C. Akerman 

the rank of Lieut.-Colonel, to become 
a director of E.M.I. Electronics Ltd. 
In 1963 he joined Elliott Automation 
Continental S.A. 

G. H. Stone, who joined Cannon 
Electric (G.B.) Ltd. as sales manager in 
1957 and has been sales director for the 
past two years, has become managing 
director. He succeeds J. H. Powell who 
has resigned but continued as consultant 
for three months. 

J. W. M. Child, B.Sc.(Eng.), a 
graduate of King's College, London, has 
been appointed sales manager of G. A. 
Stanley Palmer Ltd. in addition to being 
general sales manager of Elmbridge 
Instruments Ltd., an associate company. 
Both companies are now located at 
West Molesey Trading Estate, Surrey. 

OBITUARY 
J. E. (Dick) Goodwin, B.A., group 

service manager with British Relay Ltd., 
died on January 8th aged 61. He joined 
the company in 1946 (after war service 
as a Lieutenant Commander in the 
R.N.V.R.) as service manager of the 
newly formed p.a. department which 
later became the Special Services Divi- 
sion. When the company entered the 
television field he was appointed man- 
ager of the Television and Rental De- 
partment. In addition to being group 
service manager he was also a director 
of a subsidiary company Gem Electrical 
& Radio Services. Mr. Goodwin had 
been a member of the council of the 
Radar & Electronics Association for 
some years. 

Colin H. Gardner, who was with the 
Mullard Company for 32 years until 
his retirement in 1961, died on Decem- 
ber 27th at the age of seventy. He 
entered the radio industry in 1921. For 
many years he handled technical/ 
commercial liaison work with dealers. 
For the last eight years of his service 
he managed the Mullard Films & Lec- 
tures Organization. Mr. Gardner was 
a past- president of the Incorporated 
Practitioners in Radio & Electronics and 
was an amateur transmitter from 1910 
until 1939. 
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NEWS FROM INDUSTRY 

£1lvi Communications Systems 

for NATO 

TWO transportable communications 
systems for NATO are being supplied 
by the Marconi Co. Ltd. and are ex- 
pected to be fully operational by the 
1st April, seven months after the order 
was placed. Each of these systems will 
consist of a transmitting station, with a 

number of transmitters from the MST 
(Marconi Self Tuning) range, and a re- 
ceiving station equipped with dual diver- 
sity receivers. Frequency changes can 
be achieved in seconds, by the operation 
of decade dials, and tuning is automatic. 
The two stations within each system 
will be connected to each other by multi- 
channel microwave links. Operating 
within the area of Allied Command 
Europe, these systems will provide h.f. 
communication for SHAPE in Belgium, 
and the headquarters of AFCENT (Air 
Forces Central) in Holland. Altogether 
18 transmitters and 15 receivers will be 
employed and each system has been de- 
signed to fit into a transportable con- 
tainer complete with microwave links, 
telephone and telegraphy channelling 
equipment, teleprinters and control 
apparatus. Aerials and high -power cable 
networks with power supplies are also to 
be supplied by Marconi. 

Microwave equipment for " Starrnet," 
the 15- station radio relay system which 
will enable the telecommunications net- 
work of the British Army of the Rhine 
" to be rationalized and to provide 
facilities to meet the increased demands 
imposed by sophisticated equipment in 
the Army," is to be supplied by Mar- 
coni. Initially, the system, which will 
cost some £500,000, will cater for 120 
speech channels over a single radio path 
but could be expanded to 300 channels. 
Provision will be made for it to handle 
telephone, telegraph and data trans- 
mission. 

Flight trials of a new air defence 
system developed by British Aircraft 
Corp. in conjunction with Decca Radar 
Ltd., are now in progress. Decca is 
completing the development of a target 
detection radar and a command trans- 
mitter for this ET316 system, which will 
be known as " Rapier." It is believed to 
be the world's most advanced low -level 
air defence system capable of detecting 
aircraft and helicopters flying at heights 
from tree -top level to several thousand 
metres. The target detection radar is 

fully automatic, and unskilled personnel 
can be quickly trained to operate the sys- 
tem in the field. The equipment is 

housed within a mobile launcher which 
carries a rotatable platform for four 
missiles. 
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Standard Telephones and Cables 
radio altimeter type STR7O-P is to be 
fitted in place of American equipment 
in the Phantom F -4Ks and F -4Ms to 
be supplied by the McDonnell Aircraft 
Corp. to the Royal Navy and R.A.F. 
This solid -state radio altimeter, which 
was wholly developed by S.T.C. in the 
U.K., is frequency modulated, is 
designed for low level operation and can 
be used for automatic 'landing. The 
order is worth approximately £210,000. 

The fully -automatic landing system, 
jointly developed by British Aircraft 
Corporation and Elliott- Automation, is 
to be fitted in all B.O.A.C's Super 
VC10s. This was announced after over 
a year's experimental use of the system 
on a specially equipped VC10 during 
which it had made over 560 fully auto- 
matic landings. 

Doppler Navigators are to be fitted to 
the nine Boeing 707s in the service of 
Air India, through an order placed with 
the Marconi Co. Ltd. This order, worth 
nearly £250,000, includes test equip- 
ment, spare components and sub -units. 
It is expected that by mid -1967, each of 
these international jets will have a single 
Doppler sensor and track guide com- 
puter installed to provide the crew with 
accurate basic navigational information, 
independent of ground -based aids. 

A symbol- writing waveform -generator 
is to be developed by Specto Avionics 
Ltd. in co- operation with the Royal Air- 
craft Establishment, Farnborough. This 
instrument will be used in the develop- 
ment of electronic displays for aircraft 
cockpits with particular emphasis on 
head -up displays. In its present experi- 
mental form the generator allows the 
operator to " write " as many as ten 
symbols for simultaneous display. Some 
of the symbols which can be formed 
are alpha- numeric, linear, ramps, tri- 
angles, thermometer scales, and circles, 
alt of which may be modified, or erased 
and re- written as required. 

Empressa Nacional de Telecomunica- 
ciones (TELECOMS), the Colombian 
telecommunications authority, has given 
an order worth over £250,000 to S.T.C. 
Ltd., for the supply and installation of 
h.f. radio communication equipment. 
An S.T.C. " Stanfast " system , to be 
installed by the autumn of 1968, will 
give TELECOMS remote controlled 
operation for its international telephone 
and telegraph services. At El Rosal- 
on the Bogota plateau -a station will be 
equipped with five 30 kW and five 3 kW 
auto -tune transmitters, drive units, log 
periodic aerials for horizontal and 
vertical polarization, and an automatic 

system for coaxial switching of trans- 
mitter and aerials. The San Juan re- 
ceiver station (east of Bogota) will be 
equipped with five " Stanfast " auto - 
tune receivers with extended control 
facilities, and will operate with log 
periodic aerials designed for the service. 
Transmitting and receiving stations will 
each be manned by one operator. 

Transitron acquire Lemco. -An 
agreement between the London Elec- 
trical Manufacturing Co. Ltd. ( Lemco), 
and Transitron Electronic Corporation, 
Wakefield, Mass., U.S.A., permits Tran- 
sitron to acquire all the assets of the 
British company for Transitron stock. 
This agreement includes an additional 
facility in Northern Ireland, 50% of 
which is owned by Lemco. The com- 
pany, which recently closed its factory 
in S.W. London and is now concen- 
trated at Beavor Lane, London, W.6, 
will operate as a wholly owned sub- 
sidiary of Transitron under its present 
management. 

Aveley Electric Limited, South 
Ockendon, Essex, have signed an agree- 
ment with Metronex, of Poland, for the 
exclusive selling rights in the U.K. of 
five electronic instruments made by 
Unipan, a subsidiary of the Polish 
Academy of Science. 

Den Norske Hoyttalerfabrikk, the 
Norwegian manufacturers of D.N.H. 
loudspeakers, are to be represented in 
the U.K., and their products marketed 
by, Highgate Acoustics, 71 -73 Great 
Portland Street, London, W.1. 

Hivac Limited, of South Ruislip, 
Middx., a wholly owned subsidiary of 
the Plessey Company, will no longer 
trade under its present full corporate 
title. It will, in future, be known as 
the Hivac Division of the Components 
Group of the PIessey Company. 

Nand -Nor Electronics Ltd. has been 
formed by Charles Corner, formerly 
plant manager for SGS- Fairchild. The 
company, with headquarters at 43 
Chantry Way, Billericay, Essex, is 
developing digital instruments and will 
undertake the engineering and develop- 
ment of instruments and controls to 
specifications. 

Lisle Instrument Systems Ltd., of 
Toronto, are to manufacture under 
licence and sell throughout Canada the 
Elremco range of industrial timing and 
remote control equipment of Electrical 
Remote Control Company of Harlow, 
Essex. 

Erratum. -It is regretted that because' 
of a printer's error, the opening sentence 
of the third paragraph in the right -hand 
column, on page 88, of the February 
issue, did not make sense. It should 
have read " A teleprinter with a print- 
out speed of 3,000 words per minute...' 
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TRAVELLING -FIELD FUNCTION GENERATORS 

ANALOGUE/DIGITAL CONVERTER IN SINGLE PELLET OF BULK SEMICONDUCTOR 

A NEW class of semiconductor devices in which func- 
tions of ume can be generated by electric -field domains 
travelling through bulk semiconductor material is being 
developed by Standard Telephone Laboratories. Ex- 
perimental analogue -to- digital converters have been 
devised using the technique -known as " domain origin- 
ated functional integrated circuits " (DOFIC) -and the 
company say they foresee further extensive application 
possibilities " including perhaps entirely integrated tele- 
vision camera and display systems." 

The electric -field domains are launched in the bulk 
material when a d.c. bias voltage applied across it ex- 
ceeds a certain threshold value, and they travel through 
the crystal, which is typically a few hundredths of an 
inch long, at velocities up to 10' cm /s. The conduction 
path through the material is shaped, however, by dop- 
ing or alterations in cross -sectional area, to give a 
variation of conductivity along its length. Thus, as a 
travelling domain encounters these regions of different 
conductivity, the current through the device varies cor- 
respondingly and it is this varying current which forms 
the output waveform. 

Although the " conductivity profile " built into the 
device constitutes a static characteristic, the normal out- 
put current waveform can be modified by dynamic con - 
trol (i.e., while a domain is in motion) by varying the 
instantaneous bias. Thus, a domain can be arrested at 
any point along the conduction path. Furthermore, the 
point along the path at which the domain is removed 
can be made, for example, proportional to the applied 
bias, by introducing an overall slope or taper into the 
profile. 

fill aJ 'p,w,uy1O:L * SS arr.w 

The picture shows the epitaxial construction of a four - 
level analogue -to- digital converter. In this the number 
of output current pulses obtained is proportional to the 
applied bias. The "digital " profile which produces the 
pulses and the overall slope can be seen. S.T.L. say 
that a 64- level, 6 -digit converters using a 2 -mm long 
drift path in gallium arsenide seems quite feasible. 

A drawback in the S.T.L. devices using the present 
method of domain formation (inter- valley transfer of hot 
electrons from lower to higher effective mass states) is 

that bit rates, determined by the domain velocity of 
10' cm /s, are at microwave frequencies. However, by 
using other types of domain formation (e.g., electron - 
phonon coupling) these can be reduced, it is stated, by a 
factor of 100 or more. 

In addition to obtaining the output waveform from the 
current through the device it is possible to make use of 
the high electric fields due to the domains: these can be 
readily picked up by electrodes placed sufficiently near 
to the surface of the semiconductor. Thus, it is possible 
to have a completely separate electrode system bearing 
any additional code profile, etc., electrostatically coupled 
to the domain. The sweeping domain will then produce 
output potentials as it moves past the electrode, which 
can be shaped to produce any desired time spacing of the 
output pulses. 

It is also possible to obtain optical read -out by detect- 
ing light excited by the domain as it passes through the 
crystal. This raises the prospect of completely different 
types of display device that might well be applied to 
television engineering. 

Bio- Engineering Show 
MEDEA -67, the International Medical Engineering and 
Automation Exhibition sponsored by the Electronic 
Engineering Association and the Scientific Instrument 
Manufacturers' Association, will be held at Earls Court, 
London, from March 13th to 17th. In association with the 
exhibition there will also be the second European Sym- 
posium on Medical Electronics at which some forty papers 
will be presented; many of them from overseas. 

The exhibition will be open from 1000 to 1800 (except 
on the 16th when it will close at 2100), and admission will 
cost 3s or by invitation card obtainable free from exhibitors; 
a list is given below. 

A.B. Optimus Anchorverken 
Alvar Electronic 
B & K Instruments 
Barr & Stroud 
Beckman Instruments 
Bell & Howell 

(Consolidated Electrodynamics) 
Boers, Jan 
Bosch Elektronik 
Cardiac Recorders 
Compagnie des Compteurs 
Corbin -Farnsworth Inc. 
Data Laboratories 
Devices Sales 
Disa Electronic 
Disc Instruments 
E.M.I. Electronics 
Electronic Associates 
Electronic & X -ray Applications 
Elliott Medical Automation 
Epyslon Industries 
Esterline Angus Instrument Co. 
Flaig, W. G.. & Sons 
Fox, C. J., & Sons 
Hewlett Packard 
Honeywell Controls 
How, James, & Co. 
Ingenjorsfirman Besam A.B. 
Instrumentarium 
Joyce, Loebl & Co. 
Kent, George 
Kent Industrial Instruments 
Kimal Scientific Products 
Laboratory Equipment Digest 

Lan Electronics 
Lexington Instruments Corp. 
Lucas 
Medicor 
Medtronic Inc. 
Metrimpex 
Morgan, P. K. 
Nicholas Products 
Nuclear -Chicago Europa N.V. 
Nuclear Data Inc. 
Officene Toscane Elettromeccaniche 
Pergamon Press 
Picker International Corp. 
Pitman, D. A. 
Polaron Equipment 
Precision Instrument 
Quartz & Silice 
Rimbach Publications 
Rdntgen, Emisa 
S.E. Laboratories 
Shackman, D., & Sons 
Shandon Scientific Co. 
Sierex 
Sonasales 
Spembly Technical Products 
Statham Instruments 
T.E.M. Sales 
Technical Measurement Corp. 
Telco S.A. 
U.K. Atomic Energy Authority 
Vickers 
W.T.W. 
Wireless World and Industrial 

Electronics . 
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Tracking Russian Satellites 
NEW DOPPLER METHOD TAKING ADVANTAGE OF COSMOS SATELLITE F.S.K. TRANSMISSIONS 

By G. E. FERRY,* Ei.sc.. A.Inst.P. 

Kettering Grammar School came in for a good 
deal of publicity recently when it was revealed 
that a group of boys and their science masters 
had tracked a number of Russian Cosmos 
satellites and located their launching sites. The 
observation techniques were devised by the 
school's senior physics master, who describes 

them in this article. 

METHODS of receiving radio signals from artificial 
satellites and using the Doppler effect to determine 
the time of closest approach (hereafter referred to 

as c.a.) were described shortly after the first Sputniks 
were launched. ' 

z, 
` A typical Doppler curve is shown 

in Fig. 1. Because of the motion of the satellite, the 
signal, when first received, appears to have an increased 
frequency as the satellite approaches the receiving station. 
This gradually falls to the true frequency when the 
satellite is at c.a., at which instant the rate of change 
of frequency is most rapid, and goes on falling as the 
satellite travels away. 

The transmissions on 19.995 Mc /s from the Russian 
Cosmos satellites (which are recovered after eight days 
in orbit) are not on a single frequency as were those 
from the earlier Sputniks. Frequency -shift keying, with 
a repeating pattern similar to that shown in Fig. 2, is 
employed, the difference between the two radio frequen- 
cies being approximately 900 c /s. This makes analysis 
by the normal method' difficult, and a further difficulty 
arises from the fact that the transmissions are not con- 
tinuous, but are commanded from ground stations 
within the Soviet Union. This means that the satellite 
must be above the horizon of the command station to 
allow it to be switched on, and at this switching on time 
it is well above the horizon of our receiving station at 
Kettering, Northants. Consequently it is not possible 
to obtain the complete Doppler curve at Kettering - 
indeed it often happens that the satellite is beyond c.a. 
when the signals start. 

It will be seen that the amount of frequency -shift and 
the Doppler shift on 20Mc /s are approximately equal. 
Use is made of this fact to obtain the time of c.a. easily. 
Fig. 3 shows the Doppler curves of both frequencies 
and also the setting of the receiver local oscillator at 
the true frequency of the higher one. This setting is 
made by adjusting the local oscillator, while the satellite 
is still approaching, until the two audible beat -frequency 
tones (heard as pulses of tone) are in unison -the f.s.k./ 
Doppler -shift equality automatically ensuring that the 
local oscillation is sited at the true signal frequency, as 
indicated in Fig. 3. Although at first sight this may 

Senior Physics Master, Kettering Grammar School. 
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seem a crude technique, the human ear is a good detec- 
tor of small frequency differences and the setting can be 
made quickly and with some accuracy. 

Now consider what is heard as the satellite transit 
proceeds. The a.f. notes produced are the difference 
frequencies between the received signals (with their 
associated Doppler shifts) and the stable frequency 
generated by the local oscillator. The difference between 
the higher signal frequency and the local oscillator de- 
creases as the satellite approaches and the pitch of the 
audible note falls correspondingly, the rate of fall in- 
creasing as the satellite nears c.a. When the difference 
drops below 30 c/s the note becomes inaudible and 
passes into " zero -beat." The received frequency con- 
tinues falling as the satellite goes away and when the 
difference again reaches 30 c /s, a rising note appears 
out of "zero- beat" and goes on rising. The lower of 
the two frequencies is already below the local oscillator 
frequency at the start and, as it drops still further, the 
difference increases and a rising note is heard for the 
whole time. This is shown diagrammatically in Fig. 4. 

With a near -overhead transit and its associated rapid 
Doppler effect, the two unison notes initially diverge; 
one rises continuously while the other falls, passes 
through " zero- beat," being inaudible for up to 40 
seconds, and then reappears and rises also. By taking 
the mid -time of " zero -beat " as c.a. an error of less than 
±30 seconds is introduced. 

These particular Cosmos satellites are commanded 
to transmit only on orbits which take them eventually 
over Russian territory. Thus they transmit only on 
northbound transits across the U.K. which take place 
in daylight, and not on the later southbound transits. 
This knowledge, together with the inclination of the 
orbit to the equator, which is given in the Tass announce- 
ment of the launch, is sufficient to locate the position 
of the satellite. 

19,995,450c/s 

TRUE TRANSMITTER FREQUENCY 

-z I 

19.995,000c/s 

19,994,550e s-- 

TIME FROM CLOSEST APPROACH (MIN) 

z 

Fig. 1. Normal Doppler curve for satellite with single -frequency 
transmission. The true frequency is received at the time when the 
spacecraft is closest to the receiving station, os indicated by the 
broken lines. 
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Fig. 2. Typical sequence of frequency shifting of 
signal from 8 -day Cosmos satellite. The sequence 
repeats after a burst of approx. 20 short pulses 
(Based on transmissions from Cosmos 126). 

APPROX 
900c/s 

J.1../111t 
I I 

TIMEISEC) 

Fig. 3. Doppler curves of frequency -shift satellite transmission 
showing how receiver local oscillator frequency is set to give a.f. 
beat notes of equal pitch from the upper and lower radio frequencies. 

LOCAL OSCILLATOR FREQUENCY 

UPPER FREQUENCY 

FREQUENCY SHIFT OF 900c /s 
BETWEEN TONES 

-2 -I C.A I 

TIME FROM CLOSEST APPROACH (MINI 

LOWER FREQUENCY 

2 

The difference between c.as on successive days, 
divided by sixteen, gives the orbital period to within 
±0.1 minute. This enables the track separation (angle 
through which the earth rotates between successive 
transits) to be calculated, due allowance being made for 
the rotation of the orbital plane about the earth's axis 
under the influence of the equatorial bulge. 

For orbits inclined at 65° to the equator, it can be 
shown that a transit passing over Kettering will have 
its northern apex at 52 °E. Working back from the 
time of c.a. (plus eight minutes to reach apex) and this 
assumed longitude, the period and separation are 
repeatedly subtracted until the launch day is reached. 
At this point another assumption is called for; with a 
launch from the usual Aral Sea complex, the initial 
northern apex occurs at 125 °E. When a longitude lying 
between 113.5° and 136.5°E on the launch date is 
reached, it is known that this is the initial orbit. The 
longitude is then set to 125 °E and calculations are made 
forward from this by repeatedly adding on the period 
and track separation until the 128th revolution is reached 
on the eighth day -the usual recovery time. For this 
work a manually operated desk calculator is available 
but an Algol computer programme has been devised 
and, on occasions, used on a local digital computer. 

It was the output from the computer which revealed 
that Cosmos 129, launched on 14th October 1966, had 
obviously not come from the Aral Sea. The revolution 
numbers obtained differed by three from those given 
by American predictions. Since longitudes and times 
agreed, it was clear that the source of error lay in the 
programme itself and that the 125 °E should, in this case, 
have been nearer 60 °E. This implied that the satellite 
had either been launched from a more northerly Russian 
site or from central France! On 21st April 1966 I had 
suggested in a letter to Flight International (an associate 
journal of Wireless World) that the 72° satellites, Cosmos 
112 and Cosmos 114, had been launched from a new site 
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Fig. 4. Variation of a.f. difference frequencies. Note period of 
inaudibility of one tone as upper r.f. posses through value giving 
zero beat. 
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The tracking station at Kettering Grammar School. 

near the Arctic Circle. I was now able to plot the initial 
orbits of these satellites and Cosmos 129 on the same 
map and see where they intersected. This occurred at 
63 °N, 41-E, a point south of Arkhangelsk -even so, a 
possible inaccuracy of ± 1 must be allowed in both lati- 
tude and longitude. The co- ordinates were announced 
at the Autumn Meeting of The British Interplanetary 
Society and in Flight International. 

REFERENCES 
1. Osborne, J. M. Short Wave Mag., 15, Nov. 1957, p. 459. 
2. Osborne, J. M. School Science Review, 39, Mar. 1958, 
pp. 244 -253. 
3. Perry, G. E. and Slater, J. D. Spaceflight, 4, Nov. 1962, 
pp. 198 -200. 
4. Perry, G. E. Spaceflight, 8, Sept. 1966, p. 336. 

I33 

www.americanradiohistory.com

www.americanradiohistory.com


BOOKS RECEIVED 
An Anthology of Philips Research, edited by H. B. G. 
Casimir and S. Gradstein. Compiled to celebrate the 75th 
anniversary of the Philips company, this volume consists of 
a collection of papers on a very wide range of subjects in 
which Philips have interests. It is essentially for browsing 
rather than for serious cover -to -cover reading. The majority 
of the papers are written on developments since 1950 and 
many . of these will be of interest to readers of Wireless 
World. The first part of the book provides historical back- 
ground from 1891 to 1951 and includes descriptions of re- 
search into the gas filled lamp, physics and solid state 
chemistry. The second part consists of 17 representative 
papers covering such subjects as delta modulation, Ferroxdure 
II and III, stereo, reverberation, the gyrator, projection of 
colour television pictures, orthocyclic coil winding, the 
alloy -diffusion technique for transistors, and Plumbicon 
camera tubes. The third and final part, entitled " miscel- 
laneous contributions ", contains 20 papers on electronic, 
chemical and associated subjects ranging from the evolution 
of permanent magnets to a description of a gas laser. This 
well illustrated book is printed on good quality paper; page 
size 9in X 1 lin. Pp. 469. Price 37s. Centrex Publishing 
Company, N.V. Uitgeversmaatschappij Centrex, P.O. Box 76, 
Eindhoven, The Netherlands. 

Marine Radio Manual, by G. L. Danielson and F. C. Mayoh. 
Although this book is primarily intended for those preparing 
for the P.M.G. 1st and 2nd Class certificates with the aim 
of becoming ships radio officers, it should also prove suitable 
for anyone who wishes to make a study of radio starting 
from first principles. The first twenty -four chapters are 
devoted to basic theory including a.c. & d.c. principles- 
machines-valves-tr ansistors-power supplies- oscillators- 
a.f. & r.f. amplification- frequency modulation- c.r.ts. and 
propagation. Final chapters describe marine Auto Alarm - 
Lifeboat- direction finding -and transmitting and receiving 
equipment. An appendix includes useful mathematical in- 
formation and a number of typical questions taken from 
P.M.G. Certificate examination papers. Pp. 621. Price 80s. 
George Newnes Ltd., Tower House, Southampton Street, 
London, W.C.2. 

Electronic Sensing Devices, by A. F. Giles. A non- 
mathematical treatise on the various physical -electronic and 
chemical -electronic methods of sensing temperature, 
pressure, flow and other parameters associated with industrial 
control engineering. Presented under the following headings, 
solid- state, electrolytic, gaseous ion, capacitive, and magnetic 
sensors; electronic sensors for physical quantities; and elec- 
tronic sensors for chemistry; this book ends with a list of 
manufacturers in the field. Pp. 158. Price 45s. George 
Newnes, Tower House, Southampton Street, London, W.C.2. 

Transistor Bias Tables, by E. Wolfendale. These computer 
compiled tables should be of great use to the designer and 
experimenter who wishes to arrive at near optimum values 
for the three bias resistors used in a conventional transistor 
amplifier. These resistor values are derived from tables 
which take into account a large number of combinations 
of supply voltage, collector current, junction temperature, 
transistor gain, etc. Pp. 71. Price 21s. Iliffe Books Ltd., 
Dorset House, Stamford Street, London, S.E.1. 

Fluctuations of Stationary and Non -Stationary Electron 
Currents, by C. S. Bull. The early part of this book is 
devoted to a discussion that assumes that the electric field 
is discontinuous and examines the consequences of this 
assumption. This is followed by an explanation of the 
various types of electrical fluctuations and the necessary 
mathematics. In the final six of the 13 chapters subjects 
such as Heisenberg's uncertainty principle, the effect of 
assumptions in fluctuation theory and the characteristics of 
a planar diode are examined in detail. Pp. 217. Price 68s. 
Butterworth & Co. Ltd., 88, Kingsway, London, W.C.2. 
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Semiconductors, Vol. 1, Physics and Electronics, by E. J. 
Cassignol (from the Philips Technical Library). Starting 
with a study of the physical properties of semiconductors,. 
this book goes on to consider the transistor as an active 
device. H.F. and l.f. equivalent circuits, and bias networks 
are discussed in some detail as is the use of the transistor 
as a switch. Pp. 310. Price 72s. Cleaver Hume Press Ltd., 
Little Essex Street, London, W.C.2. 

AUDIO FAIR TICKETS 
THIS year's International Audio Festival and Fair will 
again be held in the Hotel Russell, London, W.C.2, from 
March 30th to April 2nd. There will be a record number 
of 88 exhibitors, most of whom will have demonstration 
rooms as well as stands. The first day from 1100 to 1600 is 
reserved as a trade preview. Admission later that day and 
on the other days (1100 -2100; Sunday 1100 -2000) is by 
ticket (admitting two) which can be obtained from exhi- 
bitors or from this office. Requests for tickets must be 
accompanied by a stamped- addressed envelope. 

MARCH 

CONFERENCES & EXHIBITIONS 
Further details cati be obtained _fion the addresses in parentheses. 

LONDON 
Mar. 13 -17 Savoy Place 

Air Traffic Control Systems Engineering 
(I.E.E., Savoy Pl., W.C.2) 

Mar. 13 -17 Earls Court 
Medical Engineering & Automation Exhibition (Medea) 
(Electronic Engineering Assoc., 11 Green St., W.1) 

Mar. 14 -16 King's Head, Harrow 
Public Address Exhibition 
(A.P.A.E., 394 Northolt Rd., South Harrow, Middx.) 

Mar. 30-Apr. 2 Hotel Russell 
Audio Festival and Fair 
(C. Rex -Hassan, 42 Manchester St., W.1) 

CANTERBURY 
Mar. 30 -31 The University of Kent 

Transport Properties of Superconductors 
(Inst. P. & Phys. Soc., 47 Belgrave Sq., London, S.W.1) 

OVERSEAS 
Mar. 1 -3 Washington 

Particle Accelerator Conference 
(I.E.E.E., 345 E. 47th St., New York, N.Y. 10017) 

Mar. 5 -14 Leipzig 
Spring Fair 
(Leipziger Messeamf, Post Box 329, Leipzig) 

Mar. 9 -14 Paris 
Festival du Son 
(S.I.E.R.E., 16 due de Presles, Paris 15e) 

Mar. 20 -24 New York 
I.E.E.E. International Convention & Exhibition 
(I.E.E.E., 345 E. 47th St., New York, N.Y. 10017) 

Mar. 22 -24 New York 
Symposium on Modern Optics 
(Polytechnic Inst. of Brooklyn, 333 Jay St., Brooklyn, N.Y. 

11201) 
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Point -to -Point Review, 1966 

THE improvement in h.f. conditions 
noted in 1965 was maintained 
during 1966 and was largely due 

to the increase in values of sunspot 
number and ionosphere index (IF2). 
The predicted value of the latter for 
December 1966 was 66, compared 
with 26 for the same month in 1965. 
However, the rate of increase in solar 
activity was much slower than at the 
same phase of the previous sunspot 
cycle and, during the second half of 
the year, the provisional sunspot num- 
ber showed very little change from 
month to month. 

Professor Waldemeir, of Zurich, 
forecasts that the next maximum is 
likely to occur in the autumn of 1968 
with a sunspot number in the region 
of 100, which is considerably lower 
than the 1957/58 value. The Green- 
wich provisional monthly mean sun- 
spot number for 1966 was 50.4 
compared with 15.3 for 1965. 

Twenty -one sunspot groups of area 
equal to, or greater than, 500 mil- 
lionths (approximately 585 million 
square miles) of the visible solar hemi- 
sphere were reported. Of these, five 
were of area 1,000 millionths or 
greater, the largest reaching 1,500 mil- 
lionths during its passage across the 
sun's disc, December 5th -17th. 

Forty -six sudden ionosphere dis- 
turbances (Dellinger fades) were re- 
ported during 1966. Many were of a 
minor nature and had little effect on 
h.f. circuit operation. March, July 
and September were the months dur- 
ing which most of this activity 
occurred, with 7, 9 and 11 fades res- 
pectively. There was a slight increase 
in the level of magnetic activity in 
1966, the monthly mean Hartland 
" C " valuet for the year being 0.57 
compared with 0.49 for 1965. In- 
creased activity during the second half 
of the year was largely responsible 
for this, several more prolonged dis- 
turbances occurring during this 
period. The effect of these disturb- 
ances were generally masked, how- 
ever, by the use of suitably lower 
frequencies at critical times and h.f. 
communication was usually not seri- 
ously affected. 

* Cable & Wireless Ltd. 
t The daily mean of the " K " values re- corded every three hours at Hartland, Devon. 
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By DAVID WILKINSON,* B.Sc., M.I.E.E. 

The increase in sunspot activity 
and values of IF2 (well shown by the 
smoothed values in the graph below) 
resulted in higher MUFs and the in- 
fluence of sporadic E on circuit 
operation was less marked. 

As was to be expected, most h.f. 
circuits showed an increase in effici- 
ency compared with 1965 and the 
monthly average percentage efficiency 
of four representative circuits using 
ARQ (automatic error detection and 
correction) and received in this coun- 
try was 92.9 as against 91.0 for 1965. 
This implies an unprotected efficiency 
of over 99% (as the ARQ equipment 
uses up eight characters to correct 
each mutilated character). 

The Early Bird satellite continued 
in use, and exceeded its expected life 
of 18 months in October. In Octo- 
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The monthly figures and smoothed values of the 1F2 (upper graph) and the sunspot number for the past thirteen years. 
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ber the first Intelsat II satellite was 
launched but, due to a failure of the 
apogee motor, did not reach the in- 
tended synchronous orbit. The elec- 
tronics equipment, however, operated 
satisfactorily and enabled useful tests 
to be carried out. 

Earth stations were completed on 
Ascension Island, Grand Canary 
Island and at Andover, Maine, to 
make use of the Atlantic Intelsat II 
satellite and at Carnarvon (Western 
Australia), Paumalu (Hawaii) and 
Brewster Flats (Washington) to use 
the Pacific Ocean Intelsat II satellite. 
These stations were primarily built to 
carry channels for the NASA Apollo 
project. 

Many other earth station proposals 
were announced. 1967 should see a 
large increase in this number. 

v\14 
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Common -Frequency Radio Relaying 
EXPERIMENTS WITH "SYNCHRONOUS STABLE RELAYING" DEMONSTRATE METHOD 

OF EXTENDING THE RANGE OF FIXED AND MOBILE COMMUNICATION SYSTEMS 

By J. R. BRINKLEY, M.I.E.R.E. 

SINCE the earliest days of radio communication 
engineers have faced a serious obstacle when the 
range of communication required exceeds the 

"natural " range of a single station. In point -to -point 
systems the problem is normally solved by relaying the 
original transmission on á second frequency. This solu- 
tion is quite satisfactory for such systems, provided the 
extra frequencies required are available. 

It would, of course, be preferable to relay without 
changing to a new frequency but attempts to do this 
in the past have run into two serious difficulties. First, 
if direct radio pick -up is attempted, it is difficult to 
prevent the relay transmitter from feeding back to its 
pick -up receiver. Feedback of this kind causes the relay 
station to go into self oscillation. Secondly if the relay 
station is connected by telephone line it is difficult to 
synchronize the stations perfectly. In this case a further 
difficulty may occur due to heterodynes and interaction 
distortion between the two stations. 

In mobile systems, additional difficulties occur when 
the range required is beyond the capability of a single 
station. In this case the use of further frequencies for 
relaying gives rise to need for multichannel " switchable " 
mobile equipment. This adds considerably to the cost 
and complexity of manufacturing and servicing the 
mobile equipments. 

Worse than this, however, a serious operational con- 
fusion arises. As mobiles pass from the coverage area 
of one station to another, their operators have to remem- 
ber to change to the appropriate channel. This is far 
from easy for the operator. The coverage pattern for 
the different stations particularly at higher frequencies 
is diffused, especially in hilly and built -up areas, and 
much confusion can arise as a result. The task of the 
central station operator is also rendered more difficult. 
He has no certain way of knowing the channel disposi- 
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tion of the various mobiles in the total area and does 
not readily know which station to activate in order to 
contact a particular mobile. 

In view of these difficulties the advantages of a system 
which could relay on the same frequency without going 
into oscillation would be outstanding and may be sum- 
marised as follows: - 

(1) It would enable the range of a single- frequency 
transmission to be extended almost indefinitely by relay 
after relay. 

(2) It would enable a substantial economy of frequency 
allocation to be achieved. 

(3) It would avoid the unrewarding approach of using 
very high power in single station schemes to strain 
coverage to the limit. 

(4) It would enable system engineers for the first time 
to " tailor " the coverage to the social and geographical 
needs of the system. 

(5) It would simplify mobile equipment and its opera- 
tion by avoiding the need for multichannel mobile 
equipment. 

The recent development of reliable solid -state u.h.f. 
equipment operating in the 450 Mc /s band led to a 
re- examination of these problems, for three reasons. 
First, highly stable relaying equipment has as a result 
become a much more practical proposition. Secondly, 
directional aerials are much more effective and manage- 
able than at lower frequencies. 

The third reason for re- examination has been that the 
relaying problem previously described has recurred in 
a rather acute form in some of the many u.h.f. pocket 
radio telephone systems now being established for the 
police services and for other purposes. In these systems 
a single station scheme has a typical range of several 
miles. If coverage at greater distances is required then 
one is faced with the age -old problem of how to extend 
the range. The new form of the problem is acute 
because of the obvious disadvantages of a multichannel 
pocket equipment and the particular kind of operational 
confusion arising in the overlap areas between stations 
in such systems in confined and built -up areas. It was 
as a result of these problems that it was decided to 
evolve and test the new system known as " synchronous 
stable relaying " or s.s.r. 

The basic idea was to pick up the original signal, to 
amplify it in a relatively high -gain amplifier without 
overall change of frequency and to re- radiate in such a 
manner as to minimize back coupling. The equipment 
arrangement is shown in Fig. 1. It comprises a com- 
pletely solid -state equipment arranged to heterodyne the 
received signal down to an intermediate frequency. This 
is passed through a crystal filter, amplified and stepped 
up again to the precise original frequency, which is in 
turn amplified. A relay equipment of this kind can, it 
is found, have a stable gain of as much as 140 dB with- 
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out presenting practical difficulties in itself. It can also 
be designed to meet British Post Office and American 
F.C.C. specifications in full; an important consideraticn. 

In order that the station shall be effective as a relay 
it is, in addition, necessary to ensure that the radiated 
output is isolated from the pick -up aerial by a loss of 
100 dB or more. This is achieved by four techniques. 
First, a directional pick -up aerial of fairly conventional 
design is used. Secondly, the " retransmit " aerial is 
arranged to have low backward radiation in the direc- 
tion of the pick -up aerial. Thirdly, polarization is 
changed through 90'. This last feature calls for a 
mobile aerial sensitive to vertical and horizontal polariz- 
ation, but this is not difficult to arrange at u.h.f. Lastly, 
a reasonable space factor is inserted between the two 
aerials in the form of a horizontal spacing typically of 
the order of 50 to 150 feet. 

The success of such an arrangement can only be veri- 
fied in practical field conditions. In particular, without 
practical field trial it might be expected to be vulnerable 
to oscillation via unwanted feedback due to multiple 
site reflections. A series of tests of relays on " bad " 
sites, that is in built -up areas in Cambridge and London, 
has shown that this consideration does not in practice 
cause difficulty. To date a variety of relaying sites have 
been tried. No special or critical aerial adjustments 
have proved necessary and the test systems have been 
set up at each new site, tested in a few hours and with- 
out any instability troubles arising. (See Fig. 2.) Work- 
ing gains of 120 dB have been typical. 

In operation the retransmitted signal is found to be 
indistinguishable except in increased strength from the 
original. The signal input to the pick -up receiver is 
high and thus the signal -to -noise ratio at the output is 
also high. A large number of such stations in series 
over a long route would, therefore, appear to be emin- 
ently practical. 

Surprisingly, interaction and distortion effects in the 
equi- signal overlap areas are absent. Calculation shows, 
however, that path length differences between the 
original and relayed transmission are small. Interaction 
distortion is not in fact to be expected and is not in 
the event experienced. Rather more surprisingly, how- 
ever, the two fields seem to be additive in nearly every 
situation and, indeed, employing both listening and 
measurement tests, it has been very difficult to detect 
any locations at which positive addition of the two sig- 
nals does not take place. This result must be due to 
the diffuse nature of u.h.f. propagation, especially in 
built -up areas, and to some extent to the change in 
polarization on retransmission. Further investigation 
into this interesting discovery is obviously desirable but 
tests so far conducted indicate the interaction problem 
has at last been overcome. 

In the systems tested the originating transmitter had 
a power of 5 watts. The relay power has been in the 
region of 0.5 watt. Relay stations of 5 watts are under 
construction and the systems have adequate margin of 
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Fig. I. Schematic of a synchronous stable relay station. 
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Fig. 2. Contour of an s.s.r. relay path 134 miles long between 
London's Hilton Hotel and London Airport. The repeater gain was 
130 dB and the relay was completely stable. London Airport was 
selected as a test site partly to investigate the possibility of instability 
occurring as a result of aircraft reflections. No instability due to this 
or any other cause was experienced. 

stability to accept this higher power level. It is also 
clearly possible to scale up both the original transmitter 
power and the retransmission power in any desired ratio. 

These is scope for a good deal of further work on the 
best forms of aerials to be used for various relay station 
applications but the aerials used in the field tests to date 
have been simple and conventional. Indeed aerial sim- 
plicity and ease of setting up have in themselves pro- 
vided convincing evidence of the practicability of the 
s.s.r. system. 

Not only does the system avoid the need for additional 
frequencies for relaying purposes but it also avoids 
the need for separate frequencies or telephone lines 
for linkage purposes. In applications where a sub- 
stantial number of stations is required to cover 
a large area this is a very real practical advantage. 
In long route systems for trunk roads or railways the 
need for elaborate line or radio interconnection links can 
be avoided. In this case, since the relay operates at a 
high signal -to -noise ratio it is possible to envisage as 
many as 100 stations at 20 -mile spacings in a 2,000 -mile 
mobile system for trans- continental communication. In 
the first place, however, it is expected that the system 
will find its widest application in extended area coverage 
systems of all kinds. 

Relaying on the same frequency has so many obvious 
advantages and so many potential applications that it is 
interesting to consider why its practicability should have 
gone unnoticed until now. The probable reasons may 
be listed as follows:- 
1. Although a few attempts have been made in the past 
to perfect this kind of relay, such attempts have been 
made at v.h.f. as opposed to u.h.f. Equivalent aerials 
at v.h.f. are, of course, much larger and less manageable. 
2. Solid- state techniques make a stable high -gain 
" same frequency " amplifier much more practical than 
was previously the case with valve amplifiers. 
3. A mobile aerial sensitive to two polarizations is 
more practical at u.h.f. and probably has not been pre- 
viously considered. 
4. Only practical tests would confirm the high attenu- 
ation readily achieved between the relay transmitter 
aerial and its pick -up receiver aerial. Tests using all 
the features described have not previously been carried 
out so far as the writer is aware. 

The equipment development and field trials of s.s.r. 
have been under the supervision of Mr. Brian Armstrong 
of Pye Telecommunications Ltd. 
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LETTERS TO THE EDITOR 
The editor does not necessarily endorse the opinions expressed by his correspondents 

Symbols: a rejoinder from I.E.C. and further comments 

I SHOULD like to be allowed to comment on the Edi- 
torial in the January issue, as I believe that it may give 
rise to a misunderstanding with respect to the objects 
and function of the International Electrotechnical Com- 
mission. 

In the first place, the decision of the C.C.I.R. to use 
the "hertz" as the unit of frequency follows from the 
I.E.C. recommendation, that, incidentally, dates back to 
1935. The use of the term " hertz " has received con- 
sistent support from the International Conference on 
Weights and Measures indicating that this is not merely 
a question of the "Continentals" imposing their will. 
The argument that the use of the " hertz " is undesirable 
because it does not indicate the property of frequency 
can also be applied to a number of other widely used 
units. 

In the second place, I fear that the end of the article 
may tend to give the impression that I.E.C. Procedures 
are not adequate to ensure that its " formal decisions . . . 

on technical matters ... represent as nearly as possible 
an international concensus of opinions on the subject 
dealt with." I think that anyone who has taken part in 
I.E.C. activities would agree that the I.E.C.'s Procedures 
do give the maximum guarantee that all opinions are 
duly made known and taken into account. 

Incidentally, the zig -zag symbol for a resistance still 
appears in I.E.C. Publication 117, as a form internation- 
ally recognized. In judging the advisability or otherwise 
of showing the rectangular form on the " preferred " 
symbol, it is necessary to take into consideration the 
widespread use of the zig -zag to represent a winding. 
Not only does the I.E.C. Publication 117 attempt to 
reconcile differing national practices, but it also seeks to 
reconcile both " heavy " and " light " current drawing 
practices. 

L. RUPPERT, 
(General Secretary) 

International Electrotechnical Commission, 
Geneva, Switzerland. 

WE would like to comment on your remarks in your 
January Editorial regarding symbols. As a company 
we are rather perturbed at what appears to be the sudden 
change in approach to these problems by the B.S.I. and, 
in particular, by the way in which new graphic symbols 
have been introduced into BS3939 with very little con- 
sultation. This could be the result of a too compliant 
attitude on the part of B.S.I. as you infer. 

This company believes in following British Standards 
unless there are very strong reasons for not doing so. 
The situation which is emerging as a result of these 
recent changes may produce such a reason. 

We fully support your view on the new " objective 
symbol" for resistors. The selection of this symbol is 
the more surprising in view of the fact that the rectan- 
gular outline is far from being generally used even on 
the Continent. It is difficult to see, therefore, the reasons 
for over- riding the sound principles that you enunciate. 

It is not only in conventional electronics that the situ- 
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ation appears unsatisfactory. Even greater difficulties 
are likely to arise if some of the proposals now under 
discussion for logic diagrams are accepted. While the 
present B.S. proposals for logic diagrams leave much to 
be desired (and discussions are taking place to improve 
them). nevertheless the present series of logic symbols 
have the merit that they clearly indicate the function 
being performed. One of the new proposals of the I.E.C. 
now under discussion by B.S.I. is for the use of a uni- 
form square or rectangular box with wording inside to 
indicate the function. We understand that the reason 
for this proposal is that diagrams can be drawn by com- 
puter using this method. This may be so, but it would 
appear that the advantage of the " means " is causing 
the protagonists of this arrangement to overlook the 
shortcomings (perhaps even the unusability) of the 
" ends ". (Samples of the new arrangements circulated 
by the I.E.C. for consideration were in fact illegible.) 

We regard the wish of the B.S.I. to follow I.E.C. Stan- 
dards as most commendable, but it is questionable 
whether this should be at the expense of adequacy. Per- 
haps the answer is for British industry, through B.S.I., 
to play a more formative part in I.E.C. Standards. 

A. J. WHEELDON, 
(Manager Technical Information Dept.) 

Marconi Company, 
Chelmsford, Essex. 

THE Editorial in the January issue was, to say the least, 
timely. It has served a double purpose, viz., to present 
a problem (which has been intensively discussed by the 
profession for some months past) not only in clear per- 
spective, but also in terms of its background and impli- 
cations. Thus the problem -the acceptance of the 
proposed I.E.C. changes -is exemplified by the c/s versus 
Hz issue, at first sight almost irrelevant, but, on closer 
examination, underlining the advantages of symbols 
possessing inherent meaning. 

Both professional engineers and students are greatly 
concerned to acquire new information with the maximum 
accuracy and (usually) the maximum speed. This means 
that intelligence should be taken from the printed page 
without " interpretative discontinuity," however momen- 
tary. Such discontinuities increase the possibility of 
misunderstanding. 

On the c/s and Hz question, it does seem a pity to 
abandon a piece of nomenclature which instantly defines 
the specific parameter physically and without ambiguity. 
Furthermore, the c/s is the only electrical unit which 
is established in terms of " natural " quantities, as dis- 
tinct from the arbitrary basis of the remainder; so that 
one feels that it could well be distinguished from them 
by its " meaningful " name, as opposed to the surnames 
carried by the man -made units. 

The main point of contention which has appeared 
is, however, the proposed changes in circuit diagram 
symbols, and in the resistor in particular. Apart from 
the fact that the rectangle lacks the pictorial communi- 
cation power of the zig -zag, it also must be condemned 
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in this context because of its association with another 
sphere. The rectangle is (and presumably it is intended 
that it should remain) the stuff from which block dia- 
grams are made. Block diagrams have a major function 
to fulfil, especially for much logic diagram work; let 
them be restricted to this duty, and do not introduce 
even an element of uncertainty or confusion by what 
amounts to ambiguous use if they are employed in two 
entirely separate kinds of diagram. 

It may well be that draugntsmen find the rectangle 
much easier to draw than the zig -zag (assuming that 
they carry out their task the hard -traditional -way). 
However important this is in terms of time and money, 
it must be weighed against all that is achieved by clarity 
of expression. Perhaps it is not inappropriate to regard 
this as one facet of a principle laid down by a former 
Editor (Mr. F. L. Devereux) who had no doubts as to 
the duty of a writer to his readers. His basic quotation, 
from Moore's "Life of Sheridan," was that " easy 
writing's curst hard reading." 

It is in connection with this over -riding requirement 
for clarity in pictorial communication that a final tribute 
must be paid, and a lost -cause period recalled, to W.W. 
The former is a matter of history, -going back to the 
1930s, when the British radio circuit diagram was a 
model of clarity as compared with its American counter- 
part. This could be largely attributed to the British 
method of showing the thermionic valve as an entity 
within an envelope, whereas the American symbol con- 
sisted solely of the electrodes without enclosure. 

It must be stressed that clarity is not entirely a matter 
of the way in which a key symbol is shown. Relative 
layout can often make all the difference, and it is in this 
area that the writer has felt that the Wireless World has 
been consistently in the lead. The period of the lost - 
cause therefore developed when W.W. adopted "that" 
transistor symbol. 

"PATENTEE" 

WHY not accept the hertz? It is brief, apt and widely 
used already. The name of a unit need not contain its 
definition. For example, one does not use the newton 
metre per ampere second (joule per coulomb) as being 
more meaningful than the volt. 

Not that we are alone in such matters: I have German 
equipment in which charge is marked in As. Perhaps in 
the interest of international language the Germans will 
recognise M. Coulomb if we pay homage to Herr Hertz. 

In the same vein, do I understand that we are about 
to adopt the tesla for the cumbersome weber per square 
metre? The sooner obsolete c.g.s. magnetic units are 
replaced by appropriately named m.k.s. units, the better 
for those we teach. 

Westminster School, 
S.W.1. 

J. M. OSBORNE 

I BELIEVE the hertz will eventually oust the cycle per 
second, also that its ally the tesla will supplant the weber 
per square metre, but not until its proponents have 
fought a vigorous beach -head action. It is true that the 
older terms are more suggestive of the definitions of the 
quantities involved, but we have already learnt to use 
the ampere instead of the coulomb per second; the watt 
is more familiar than the joule per second, and so on. 
The new units remove two more of the cumbersome 
" something per something " type of term, but we still 
have the metre per second. Possibly this is because the 
concept of velocity has been with us for so long that it 
is difficult to find any one worker to whom the honour 
of having a unit named after him could be assigned. 
Meanwhile, what of the ampere -turn per metre (mag- 
netic field strength), the volt per metre (electric field 
strength) and the coulomb per square metre (electric flux 
density)? 

Hove, Sussex. 

Gyrators: their use in tuning and other circuits 
IT would appear that Mr. Butler's gyrator can be used 
to solve the problem of getting a 10:1 frequency range 
using an ordinary tuning capacitor. Since the gyrator 
simulation of a tuned circuit turns one capacitance into 
an inductance while leaving the other as a capacitance, 
the use of a two -gang tuning capacitor with one se:tion 
at the input and one at the output will produce the 
equivalent of simultaneously variable L and C. Since 
the frequency of tuning is proportional to 1/C instead 
of 1/ VC as in an ordinary tuned circuit, a 10:1 fre- 
quency range will be obtained if the ratio of maximum 
to minimum capacitance is also 10. Range switching 
could be accomplished in theory by changing the gyration 
resistance, though I cannot see how to do this in practice 
without upsetting the d.c. circuit conditions. 

If the gyrator were perfect, then the Q of the simulated 
inductance would presumably be very high. It would 
be interesting to know what can be achieved in practice 
with a simple gyrator. Even if the Q were not high, all 
would not be lost. If the dynamic resistance of the 
simulated tuned circuit were constant over the tuning 
range Q could easily be improved by positive feedback. 

Another useful trick would be to gyrate a distributed 
constant RC transmission line (which can be made from 
a high stability resistor and a bit of silver paper) into a 
distributed -constant RL transmission line (which for 
practical purposes cannot be made at all). Since one of 
these has a phase angle of impedance of +45° at all fre- 
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qucncies and the other a phase angle of -45° at all 
frequencies, it should be possible to obtain a frequency- 
independent differential phase shift of 90 °. This would 
have uses in single -sideband generation, phase- sensitive 
detection, etc. 

Incidentally, the individual amplifier circuits of the 
" simple gyrator" look as if they would be useful as tape 
recording amplifiers, along the lines of those described 
in Wireless Word for August 1965, p. 403, and March 
1966, p. 144. Now that planar transistors can be had for 
less than the cost of electrolytic capacitors, the addition 
of a couple of transistors to the original circuits is no 
great penalty. Another possible application of these 
high- output- impedance amplifiers is to drive a rectifier 
meter and so provide a wide- frequency -range voltmeter 
of good linearity. 

Croydon, Surrey. 

The author replies: 
MR. SHORT'S first suggestion is perfectly feasible, at 
least in principle. With a 2 -gang capacitor, 500pF maxi- 
mum per section, and assuming a gyration resistance of 
1,667 ohms, the frequency range would be 200 -2,000 kc /s. 
At frequencies in the middle of the audio range, gyrators 
may be used to stimulate inductors with Q- factors around 
500 or so, but the performance deteriorates even at low 
radio frequencies. Nevertheless, rough checks with a 

G. W. SHORT 
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gyrator built with commonplace h.f. transistors show that 
operation up to 300 kc /s is possible with Q- factors of 
about 40. These figures are suspect because it is thought 
that some regeneration must have been present to account 
for the relatively high Q. 

Checks made at lower frequencies with decade 
capacitor boxes are strictly in accord with theory. It is 
more than likely that phase shifts round the gyrator loop 
could cause some instability, and a little design effort 
might be required to reduce this effect. 

The second suggestion, to gyrate a distributed -constant 
RC transmission line into its RL counterpart is an ex- 
tremely interesting one, well worth testing. Although 
conventional wide -band 90° phase -shift networks can 
be made to give a good performance, the best types are 
lossy, complex, and require close -tolerance components of 
awkward values. 

As regards the use of the individual amplifiers of a 
gyrator for other purposes, there are many such applica- 
tions. Mr. Short's two suggestions are excellent exam- 
ples. I have used these amplifiers as rectifier ;peter 
drivers of extreme linearity, wide -band phase -splitters 
(an inverting amplifier in one channel, non -inverting 
in the other), constant -current sources for integrators and 
time -base generators, as substitutes for the conventional 
cascode circuit, as the maintenance amplifier of current - 
fed Wien bridge oscillators, as RC tuned amplifiers and 
as drivers for complementary push -pull output stages, 
where they reduce cross -over distortion under zero bias 
conditions. 

As regards methods for controlling or varying the 
gyration resistance, this is admittedly a problem when 
d.c. coupling is used. The circuit, Fig. (a), shows one 
way of varying the resistance without upsetting the d.c. 
conditicns. Essentially we have a differential amplifier 
pair with separate emitter load resistors and with a 
variable resistor coupling the upper ends. When R is 
zero the transistors form a long -tailed pair; as R is in- 
creased towards infinity, the gain progressively falls to 
zero, causing the gyration resistance to rise to some high 
value. If a.c. coupling is admissible in the gyrator, gain 
control is much simplified and almost any of the standard 
methods may be used. Such a scheme would be per- 
fectly satisfactory for the purposes envisaged by Mr. 
Short. Feedback is more easily applied to increase the 
amplifier output impedance and, to raise the input im- 
pedance, field -effect transistors could be used, whereas, 
due to the peculiar biasing requirements, some ingenuity 
is required to incorporate them in d.c. amplifiers. 

Since my article was written, E. W. Shallow and P. J. 
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Baxandall have described a new constant -current circuit.* 
This, with minor modifications, seems to be suitable for 
use as the output stage of a high -grade gyrator. A sug- 
gested arrangement is shown in Fig. (b). It would be 
worth trying this with the input and driver stages of my 
original Fig. 5. 

F. BUTLER 
Cheltenham, 
Glos. 
* See, Letters to the Editor, Wireless World, December 1966, p. 609. 

MR. BUTLER gave a very clear explanation of the 
operation of gyrators in the February issue, and his 
circuits look most useful. Perhaps some enterprising 
integrated circuit manufacturer will offer cheap and 
compact versions of them before too long. 

In the meantime, however, useful results can be 
obtained with very much simpler circuits. Possibly the 
simplest of all is shown in Fig. 1. In this case the 
transistor acts as the phase inverting amplifier and the 
resistor, R as the non -inverting " amplifier." If a capa- 
citor is connected between the base and emitter the 
collector- emitter terminals will have the characteristics 
of an inductor. The reverse is also true of course. 

We actually use a version of this circuit in the Sin- 
clair PZ -3 power supply shown in Fig. 2. In this case 
the components in the dotted box replace, and are 
directly equivalent to, the choke which might be used in 
this position in a conventional circuit. Tr1 and Tr2 
form a Darlington pair and Trl has to be a small power 
type. The voltage dropped across the simulated induc- 
tor is small and the ripple on the output of the power 
supply is only 50 mV for a drain of 1 A. As the current 
in the transistor circuit can vary so can the equivalent 
inductance, thus the circuit resembles a swinging choke 
with an inductance given by the formula L =CRr,: 
where C is the base -emitter capacitor, R is the collector - 
base resistor and r. is the intrinsic emitter resistance of 
the compound transistor. This last term is a function 
of current and the equation gives an inductance value 
of about 1 H at 100 mA. The circuit is very much smaller 
than its passive equivalent and is also less expensive. 

The very simple circuit of Fig. 1 can also be used in 
filters and tuned circuits and it should be particularly 
useful where large values of inductance are required in 
a small space. 

C. M. SINCLAIR 
Sinclair Radionics Ltd. 
Cambridge. 

Fig. I. Simple gyrator circuit 

Fig. 2. (Below) PZ -3 power supply 
using gyrator circuit 

MAINS 
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The Future of Electronics 
WHILE I share " Vector's " disappointment with the 
report of the Electronics E.D.C. (Wireless World, 
January 1967, p. 54) I was perhaps less hopeful than 
he was. It should first be pointed out, however, that 
his picture is a little too black since there is an area in 
which the British electronics industry has strength (in 
the sense of being at least as far ahead of the rest of the 
world as it is behind U.S.A.), namely, in capital goods 
such as computers and marine radar. Consumer goods 
and components are the less vigorous areas. 

My lack of expectation of any startling pronounce- 
ment was based on the knowledge that the E.D.C. was 
not a group of supermen, but of representatives of the 
industry as it is plus some economists. On a rough 
classification of the membership listed in the Report, 
the E.D.C. consisted of eight managers, five trade -union 
representatives, three Government economists, three 
representatives of ministries capable of subsidizing the 
industry and one independent economist who is distin- 
guished for his work on economic forecasting. Since 
much of British industry is unfortunately an arena for 
the fight between management and unions, the presence 
of these two groups may inhibit the frank and impartial 
discussion of the facts. Then if there are problems, who 
is to solve them? If a company had a solution to a major 
problem, it would not want its representative on the 
E.D.C. to pass on the advantage to everyone else; but the more probable situation is that no company has 
found a solution and therefore the E.D.C. has not one. 
This, of course, leaves out of account the Ministry of 
Technology and the Aviation section of the Board of Trade and the N.R.D.C.; do these ministries contain 
enough supermen to solve the problems which commer- 
cial managements have failed to solve? 

Neither does it surprise me that the E.D.C. said no 
more than Wireless World said eighteen months earlier. 
I doubt whether any member of the E.D.C. would per- 
sonally have given so much attention to microelectronics 
as technical journalists will have done; and the E.D.C. 
would have neither the time nor the resources to carry 
out a more detailed investigation. 

What, then, is the use of an E.D.C.? I am inclined 
to think it is worth while forcing all parties concerned 
(management, unions and government departments) to 
face the problems, and that some mutual sharpening of 
wits may result. But the " crow -bar effect " is a very 
real danger and the crowning success of any private 
enterprise would be to give a lead where the E.D.C. 
fails to do so. 

"AMATEUR ECONOMIST" 

Television Receiver Sound Quality 
I WAS interested to read Mr. Butler's letter in the 
February issue regarding television receiver sound 
quality. 

Although not living on licence payers' money myself I 
feel I must point out that no other organization has done 
more to support good engineering standards than the 
B.B.C. despite a domestic receiver industry which in the 
main seems disinterested in matching those standards. In 
fact at the present time the domestic receiver industry 
and the audio engineering industry seem to be entirely 
separate spheres of activity. It was not always so; the 
1936 " Radiolympia " used as its main selling feature the 
quality of reproduction of its receivers. I am interested 
to learn that the manufacturers do make receivers with 
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" a considerably wider acoustic frequency response," but 
I must say these are not very evident in the dealers' shops 
or in advertisements. 

Of course, a superior device will cost more. A car with 
heater, windscreen washers, tuned -up engine will cost 
more than the basic model, but many people are prepared 
to pay the extra. A demand for any product has to be 
created by explaining to the public the advantages that 
the extra outlay will bring. I cannot recall any television 
receiver being launched in a National advertising cam- 
paign which claimed as one of its main features a superior 
quality of sound reproduction. 

In conclusion, I must admit that on reflection I may 
live partly on licence payers' money as my employers are 
one of the major equipment suppliers to the B.B.C. 

D. A. PAYNTER 
Billericay, 

Essex. 

Listening Through Headphones 
MR. CAWKELL'S remarks (W.W., April 1966) draw 
attention, once again, to the difference of subjective 
experience resulting from wearing headphones rather 
than listening to sounds produced by a loudspeaker. 
The special effects that he mentions, produced by modi- 
fying the presentation of the sounds objectively, must 
necessarily be related to certain subjective reactions that 
I reported some years ago (Ref. 1). 

In my investigation -albeit in a different world of sub- 
jective experience, namely the reaction of my subjects 
to the distortion of pure tones -a dramatic reduction was 
reported in the subjective "rating" of distorted sounds 
when they were observed through high -grade headphones 
as compared with the rating reported on the same dis- 
tortion reproduced by high -grade loudspeakers. That 
the difference in reaction was in some way related to the 
delays in arrival -time of the harmonic terms of the dis- 
torted sounds as compared with the fundamental term, 
was demonstrated unequivocally by tests made (Ref. 2) 
in which the fundamental term was successively delayed 
with reference to the harmonics, or vice versa. 

In the investigation cited this finding seemed to fit in 
very well with the other facts deduced about the peculiar 
way in which distortion was subjectively judged. 

I do not suggest that Mr. Cawkell's work was influ- 
enced by distortion unwittingly introduced into the 
sounds listened to, but rather that room reverberation 
could well be a factor that could alter the subjective 
response to the sounds produced by loudspeakers. To 
check whether this is so tests should be repeated in an 
anechoic room or the open air. Has this been done? 

This may well be a suitable occasion to point out that 
the effects reported in Ref. 1, which to me were quite 
astonishing, have apparently had no influence whatever 
upon acousticians in general for so far no one has either 
supported or rebutted them. 

E. RAMSAY WIGAN 
Portsmouth, Hants. 

1. Electronic Technology, April & May 1961. 
2. Final appendix to the above. 

Voltage- controlled Ignition Unit 

YOUR readers may be interested in the following small 
modification to the electric ignition system of a gas 
cooker. The system fitted to the oven and high level 
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grill of the cooker worked from a 1.5 V low capacity bat- 
tery. Due to cell voltage drop on load and across exposed 
switch contacts, the original system required frequent 
battery changes and switch clearing. 

The system described has a 4.5 V battery as energy 
source and a 1.5 V battery as voltage reference. 

The circuit is a typical series transistor voltage regu- 
lator. Tr3 is the series regulating transistor and its 
Darlington connection with Tr2 is used to reduce the 
base drive requirements. The base drive for the series 
regulating element is set by the collector current drawn 
by Trl. The collector current of Trl is determined by 
its base potential with respect to its emitter voltage of 
-1.5 V. The two diodes Dl and D2 prevent both 
elements being energized by the closing of one switch. 
Due to voltage drop across the blocking diode and the 
emitter base diode of Trl the output voltage is approxi- 
mately 0.4 V greater than the potential of the reference 
cell. Resistor R2 is adjusted on test to give 1.4 V across 
the ignition element, and will have a value between 0.2 
and 1 ohm. The series regulating action maintains 
1.9 V across the igniter and R2 for battery voltage drop 
or switch voltage drop of approximately 2.0 volts. 

The series transistor emitter current is between 0.5 
and 1 A and the emitter current of Tr2 is approximately 
20 mA. Under normal operating conditions the collector 
current of Trl is 5 mA, but rises to approximately 100 
mA if. the switch is closed on to an open circuit (due to 
a displaced or burnt out element). This is caused by 
Trl being bottomed and no base current being required 
by the super alpha pair. The battery drain with neither 
switch closed is 2 ,uA for the 4.5 V battery and 0.25 !cA 
for the 1.5 V reference battery at a temperature of 16 °C. 

J. S. TAYLOR 
Dumfries, Scotland. 

r- 

T 
45V 

J 

Voltage -controlled ignition unit power supply described by Mr. Taylor 
with (below) the components used. 

Component used - 
.. ypes 

Trl OC 72 li IOOmA; VI'r: 6V; P-rnF IOOmW 

Tr2 OC 72 Ii, 30mA; Ver 6V; PTUT 20mW 

Tr3 OC 35 Io IA; Veq 6V; Pprvr 2W 

RI 33tS,2 IW 0.4W 

DI & D2 OA 81 Ir IOmA; p.i.v. 10V 

R2 Short length of resistance wire. Rating approx. I W. 
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Tape Track Selector Switch 
THE circuit shown is intended to act as a track selector 
switch for tape -head signals from a two- channel mag- 
netic recorder. It is suggested that it could be used, for 
instance, with Dr. Bailey's recent stereo amplifier circuit. 
It is necessary in the case of tape playback systems to 
provide a mono -stereo switch, mono being selected from 

'PREAMPLIFIER, 
STEREO 

SELECTOR 
1 

TAPE 

DISCo 

TUNER° 

PREAMPLIFIER 

CHI 

I EXTRA SWITCH 

POWER 

AMPLIFIER 

1 

TAPE 

RLI 

RL2 

PREAMPLIFIER POWER 
DISCo 

I i-o I CH2 AMPLIFIER 
TUNER° 

I I -- --- ---- 
any available track of four tracks and the upper track of 
a two -track head. The normal stereo-mono shorting 
switch is unsuitable as the two unrelated tracks would be 
mixed together. Tape head equalization and amplifica- 
tion sometimes has its problems with transistor noise., It 
is for this reason the switching circuit is placed after the 
pre -amplifier and not before (switching very low voltage 
signals could be a very noisy business indeed). There 
is another advantage in this positioning of the circuit - 
the redundant pre -amplifier may be used for other pur- 
poses. Programmed slide -projector cues, recorded on 
the unused track, could be amplified by this pre -amplifier 
and directed via an extra output socket to an automatic 
slide projector. A further possibility, in view of the fact 
that the majority of radio broadcasts are at present mono, 
is that the switch would be useful for those who wish to 
operate another mono input, for example, from an a.m. 
tuner. The only other foreseeable problem is that of cross 
talk. To combat this it is suggested that care should be 
taken in constructing both the switching circuit and the 
pre -amplifier circuit. 

A. D. HODGE 
London, S.W.1. 

The author replies: 
I WAS very interested in Mr. Hodge's letter as I have 
been confronted with the same problem just recently. 
My answer was to use shorting switches across the two 
head channels so that either or both could be selected. 
I can see, however, that for some purposes there are 
definite advantages to be gained in having a spare pre- 
amplifier. In addition the duplication of mono input 
channels could be very useful. The only drawback that 
I can see is that it is an additional control for the front 
panel and it might cause confusion in unskilled hands. 
This might be too pessimistic a view, however; a lot 
depends upon the correct and simple labelling of controls. 

In short, therefore, I feel that if tape is the only prob- 
lem, then a channel selector switch on the deck itself is 
the simplest solution. If additional inputs or systems 
such as automatic slide changing are envisaged, then the 
system outlined would definitely be the best way of 
doing it. 

Bradford. 
ARTHUR R. BAILEY 
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Battery Eliminator for Transistor Receivers 

CIRCUIT USING AUTOMATIC BATTERY -MAINS SWITCHING 

THE essential requisites for a mains driven power unit 
to operate transistor equipment are reliability (parti- 

cularly in the sense that the voltage applied to a radio 
receiver for example should never be too high nor of 
reverse polarity), ease of use (i.e. ease of changing from 
mains to battery operation and vice -versa), low cost and 
require no modifications to the equipment it will supply. 

Circuit. -The unit consists of a (rough) d.c. power 
supply derived from the a.c. mains in any conventional 
way and a regulator which uses this supply to produce a 
constant voltage for the receiver. The voltage reference 
for the regulator is the receiver battery, while the regu- 
lator (consisting only of a transistor, a capacitor and an 
optional resistor) is contained within the set. The regu- 
lator transistor (in Fig. 1) when active, functions in the 
common collector mode, i.e. as an emitter follower. The 
voltage applied to the receiver is that of the battery less 
the base -emitter voltage drop (about 0.2 V). The current 
drawn from the battery is only about 1/ß of the current 
required by the receiver (where ß is the current gain of the 
transistor), typically 1 or 2%, the bulk of the current 
coming from the rough supply. When the supply is dis- 
connected, or switched off, the receiver operates by 
drawing its full current from the battery through the base - 
emitter diode. The presence of the diode causes an in- 
creased supply impedance, which is offset by the capacitor 
Q, and a slightly reduced voltage. This capacitor is also 
useful in reducing the surge current that occurs when 
the receiver is switched on, since it remains charged almost 
to the full battery voltage all the time. 

The collector resistor R limits the transistor dissipation 
at high load current, by reducing the applied collector 
voltage. It also serves to define the upper limit of the load 
current (when the transistor bottoms) and to increase 
adaptability to various rough supply voltages. It could be 
omitted altogether if the supply is low and constant 

CONNECTING PLUG 

A.C. 

REGULATOR 

R 330 

9V 

l 

-J 

EXTERNAL INTERNAL 
ROUGH SUPPLY 

Fig. I. Battery eliminator and voltoge regulator circuit for 
transistor receivers. 
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enough, but its presence is necessary if the supply should 
fail catastrophically to the extent that reverse voltage is 
applied to the regulator. In this situation the transistor 
acts as two diodes in the forward bias condition with a 
common electrode (the base), supplied from the battery. 
The transistor will function like this, without receiver 
damage, while the battery can maintain the current back 
into the supply or the base -emitter junction of the tran- 
sistor remains good against the resultant reverse voltage 
when the battery becomes exhausted. 

Construction. -In practice it is not necessary to 
tamper with the set in any way since there is often an 
aperture or grid at the back of the receiver through which 
the supply wires can be passed. It is possible to mount 
the two or three regulator components on the back of the 
polarised connecting plugs from an old battery, with short 
leads to similar plugs which will plug into the battery. 
The leads from the receiver then connect to the plugs 
carrying the regulator components. The two leads carry- 
ing the external supply can be permanently connected 
to the regulator (see Fig. 1). Similar plugs could be used 
to disconnect the suppy when the receiver is used as a 
portable, but the author preferred to use a four -way con- 
nector and used the spare two pins to provide a shorting 
link which controlled the application of a.c. to the power 
supply. The supply unit consisted of a bell transformer 
with a bridge rectifier and 250 µF reservoir capacitor. 
This gave about 18 V open circuit. 

In the following analysis the author's values are shown. 
V open circuit voltage of power supply .. 18 V 
v battery voltage .. .. 8.5 V 
I maximum current required .. 25 mA 
C reservoir capacitor .. .. 250 µF 
n rectification factor, 1 for full wave, or bridge 

2 for half wave 
The required collector resistance is given by: 
R= (V- v) ;I -10n C kilohms, or approx. 0.34 (34011) 
I can be measured using a sensitive voltmeter across a 

1012 resistor inserted in series with the transistor equip- 
ment, at maximum volume. The maximum dissipation 
required of the transistor is then given approximately by: 

P=(V-v)2 4(R ; 5n, C) milliwatts .. .. 65 m W 
The transistor can be chosen knowing the following 
maximum requirements: - 

Collector -base voltage 9.5 V 
Collector current 25 mA 
Base -emitter current 25 mA 
Power dissipation 65 mW 
Reverse base - emitter voltage, v +2 say, for fault 

conditions 10.5 V 
The value of R is fairly critical; it it is too large there 

will be a sudden onset of mains hum at high volume level, 
and if it is too small the power dissipated in the transistor 
will be unnecessarily high at medium to high volume. 
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PRODUCTS 
equipment systems components 

Improved Crystal Pickup 
THE Walton Ml crystal 
pickup cartridge has been 
designed to provide a 
competitively priced mono 
pickup that will track 
stereo records satisfac- 
torily, without damaging 
them, and at the same 
time give an output high 
enough for the average 
radiogram. It uses a 

" decoupled stylus tip " 
technique* which gives 
the high compliance in all 
directions required by stereo records 
(actually, lateral compliance 4 x 10-6 

cm /dyne, vertical compliance 2.5 X 10-6 

cm /dyne) and also the low stylus mass 
needed to reduce distortion in the high 
frequency region (total effective stylus 
mass 1.5 mgm). Tracking weight is 3 to 
5 gm -the greater weight being needed 
for loud records -and the output is 1.25 
volts /5cm /sec. Frequency response is 

30 c/s to 14 kc /s, ± 3dB. A load im- 
pedance of 1Mí1 or over is required. 
The cartridge has the usual turn -over 
arrangement for l.p. and 78 r.p.m. 
records and uses sapphire styli, but 

* British Patents 979856/60. 

diamond styli will become available 
later. 

When tried in a medium -quality 
record player the pickup gave agreeable 
and clean reproduction from both mono 
and stereo records, and on some loud 
and complex orchestral passages was 
noticeably better than the well -known 
cartridge supplied with the player. 
Retail price is £1 15s 4d. The makers, 
Rainer -Walton Enterprises Ltd., 19 

New End, Hampstead, London, N.W.3, 
say that a stereo model will be available 
later. 

WW 301 for further details 

P -N -P Silicon Devices 
MULLARD announce the addition of 
seven p-n -p types to their range of sili- 
con planar transistors. Five have power 
ratings of 600 mW and two have power 
ratings of 350 mW. Because of their 
linear gain /current characteristics all the 
new types are suitable for both switch- 
ing and linear applications. Their p -n -p 
characteristic permits complementary 
operation in conjunction with Mullard 
n -p-n types. The two 350 mW devices 
are BCY70 and BCY72. The former 
has a high V CEO of 40 V and a low 
saturation voltage. It is primarily in- 
tended for medium -speed switching 
applications. General purpose transistor 
BCY72 is suitable for use in switching 
and amplifying applications with less 
stringent requirements. Both types are 
in TO -18 encapsulation with the col- 
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lector connected to the can. A low 
leakage current, low saturation voltage 
and a high cut-off frequency generally 
in excess of 200 Mc /s are features of the 
new 600 -mW transistors (which meet 
JEDEC specifications). Four of the 
JEDEC types also have a high emitter/ 
base breakdown voltage of 5 V. Appli- 
cations for the 600 mW group of devices 
are- similar to those recommended for 
the lower rated devices although the high 
power rating also makes them suitable 
for use in driver and output stages. All 
devices in this group are in TO -5 en- 
capsulation with the collector connected 
to the can. Mullard Ltd., Mullard 
House, Torrington Place, London, 
W.C.1. 

WW 302 for further details 

Tunnel Diode 
LOW cost tunnel diodes in the TD700 
line are produced through a combination 
of planar and thin film fabrication tech- 
niques. Priced at less than 10 shillings 
in quantities, they are available from 
the General Electric Company, U.S.A. 
The TD700, and the TD700H (high 
temperature germanium tunnel diodes) 
are available with peak currents of 0.5, 
1.0, 2.2,'4.7, and 10 mA. International 
General Electric Company of New York 
Ltd., Lincoln House, 296 High Holborn, 
London, W.C.1. 
ww 303 for further details 

PAL Pattern Generator 
THE Philips television pattern generator 
PM 5507 is a service instrument for in- 
stallation, repair and aligning of colour 
receivers. Although developed for the 
PAL system, it can also be used for the 
N.T.S.C. system. The generator pro- 
vides a PAL signal on 625 lines, 50 c/s 
field frequency, over a tunable range of 
480 to 850 Mc /s vision carrier (con- 
tinuously adjustable with vernier drive), 
and it will supply black /white conver- 
gence as well as colour patterns. The 
video signals available for the test pat- 
tern are (a) 12 horizontal lines, (b) 12 
vertical lines, (c) cross hatch made by 
(a) and (b), (d) dots, (e) colour bar, (f) 
rainbow patterns. In positions (e) and 
(f) the colour signal (luminance and 
chrominance) can be externally adjusted 
from zero to maximum, and in the maxi- 
mum position, Y =50 and chroma= 
35 ^ of total video amplitude. The 
colour synchronizing burst (subcarrier 
frequency) has a width of 12 cycles, and 
it starts 5.3 /ts after the line sync 
pulse leading edge. The subcarrier fre- 
quency is 4.43361875 Mc /s. The key- 
ing frequency is 187.5 kc /s which is 
equal to 12 times the line frequency. 
The instrument operates from 110/ 
220 V 50 c/s mains and the size is 
9 in x 7 in x 8 in. The price is £227 10s. 
M.E.L. Equipment Co. Ltd., Manor 
Royal, Crawley, Sussex. 
ww 304 for further details 
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F. E. Ts 
SILICON diffused n- channel field effect 
transistors encapsulated in TO -18 pack- 
ages produced in two ranges SI.211N 
and SI.221NA series are available from 
Jermyn Industries, Sevenoaks, Kent. 
The SI.211N single gate devices and the 
SI.221NA double gate devices combine 
high transconductance (spreading from 
200 to 7,000) with high input impedance 
and low pinch off voltages. The 
SI.221NA series are low -noise devices 

subdivided into three noise groups - 
A, B and C (the B version has a noise 
figure of 1 to 2 dB with a source resis- 
tance of 1 M 0). The series SI.221NA 
have maximum quoted gate leakage cur- 
rents of 2nA and the SI.211N series 
10nA. This Akers Electronics, Norway, 
range is also available in matched pairs 
or encapsulated pairs in a 6 -lead TO -18 
package with transconductance ratio 
greater than 0.9. 
WW 305 for further details 

System Analyser 
PLOTTING a system's phase and 
amplitude response at various frequen- 
cies is possible with the single instru- 
ment known as the 1995 Servomatic 
analyser, manufactured by the Servo 
Corporation of America. The instru- 
ment is a combination of multiple func- 
tion generator, calibrated phase shifter. 
and precision amplitude control. Sine. 
square, and triangular waveforms are all 
available. A reference signal is provided, 
which is phase synchronized with re- 
spect to the output signal. Internal 
modulation provides a " bow tie " image 
on an oscilloscope for zero phase shift 
indication, and system phase shift can be 
measured from this form of display by 
the Lissajous method. The frequency 
range is 0.005 c/s to 1 kc /s, continuously 
variable over five ranges for all wave- 
forms. Frequency calibration accuracy 
is ± 2 max. of dial setting. There is 
an 0 to 360° direct reading phase dial 

Strain Gauge Bridge 
THE portable strain gauge bridge Type 
5580 has been designed for the " on 
site " measurement of strain and stress 
in all types of structures and machines, 
using Tinsley resistance strain gauges in 
the range 50 CI to 2 k!i. This solid -state 
instrument weighs only 12 lb, and is suit- 
able for single- gauge, 2 -gauge and 4- 
gauge bridges. The bridge supply is 
obtained from a self- contained I kc /s 
square -wave oscillator operating at 
approximately 3 V. The output from 
the bridge is amplified in a 3 -stage 
amplifier, and a manual balance obtained 
on a centre zero pointer type detector. 
Supplies for the oscillator and amplifier 
are obtained from an internal battery 
which can be charged in situ when not 

in use. Two ranges are provided: x I 

measuring ± 10,000 units of microstrain 
in steps of 10 units and X 0.1 measuring 
± 1,000 units of microstrain in steps of 
1 unit. The gauge factor dial covers from 
1.8 to 4.5 in steps of 0.01. The limit of 
error of the bridge is ± 0.5 of read- 
ing or 5 units whichever is the greater. 
Where it is necessary to obtain mea- 
surements from a number of gauge 
positions, a balancing unit and selector 
switch Type 5580B must be used. This 
unit contains a 10 -way switch and 10 
apex units for balancing the individual 
circuits. H. Tinsley & Co. Ltd., Wern- 
dee Hall, South Norwood, London, 
S.E.25. 
WW 306 for further details 

Electronic Timer 
THE circuit of the ET timer is based on 
trigger tubes, one of which drives a 
relay having a single pole changeover 
output contact which is rated at 4 A, 
415 V a.c. Normal operation is from a 
supply of 200 to 240V 50c /s, and in- 
cludes voltage stabilization. Repetition 
accuracy of a timing cycle is ± 2 for 
an input variation of ±10` ",,. Power 
consumption of the unit is 3 VA, and it 
will operate satisfactorily over a tern - 
perature range of -20 °C to +50 °C. 
Timing of both pause and impulse 
periods is set by two independent con- 
trol knobs and associated scales, and 
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each scale may be selected from one of 
five ranges which cover from 0.1 second 
to 120 seconds. Remote potentiometers, 
scales, and knobs can be supplied 
separately where the mounting position 
of the ET makes this feature necessary. 
The timer is intended for any system, 
mechanism, or process where separate 
control of " on " and " off " conditions 
are essential. Manufactured by SBIK 
of West Germany and marketed by 
Elremco Sales Ltd., P.O. Box 10, The 
Fairway, Bush Fair, Harlow, Essex. 

WW 307 for further details 

with 0° and 90' reference points. 
Carrier acceptance is 50 c/s to 10 kc /s 
(external). The applications for which 
this analyser is intended include : trans- 
fer function of open and closed loops, 
phase angle measurements, amplitude 
measurements, transfer function of 
damping and filter networks, frequency 
response of parts of systems, response 
of servo amplifiers, servomotor time con- 
stants, and response of magnetic ampli- 
fiers. Microwave Systems Ltd., 32 
Hunting Gate, Hitchin, Herts. 
WW 900 for further details 

Digital Clock 
INTENDED for general time keeping 
applications on the 12 or 24 hour system, 
the Six -Seventy digital electronic clock 
in the Digicron range has an in -line 
neon tube display. The hours and 
minutes digits are 30 mm high, and the 
seconds digits are 15 mm high, and it 
is stated that these characters can be 
read at over 40 ft away, even under high 
ambient light levels. The time source 
is normally derived from the 50 c/s 
mains supply, although a crystal time 
source can be fitted at extra cost. A 
single control is used to set the time, 
and one switch sets the clock for either 
the 12 or 24 hour system. Should the 
mains supply be interrupted, the clock 
will only start when it has been correctly 
reset. A 60 c/s version is also available. 
The front panel is coloured light buff to 
BS.2660. Case colours available are 
mid -grey, dark green, mid -blue, mush- 
room. Darang Electronics Ltd., Restmor 
Way, Hackbridge Road, Hackbridge, 
Surrey. 
WW 309 for further details 

Transistorized Multimeter. -We erro- 
neously attributed a recorder output to 
the multimeter type 130S by Comark 
described in the January 1967 issue, 
p. 49). This is a feature of a d milli - 
voltmeter (type 120S) by the same 
manufacturer. 
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Digital Voltmeter 
COST considerations are said to have 
influenced the design of the Type 500 
integrating digital voltmeter by Weir 
Electronics Ltd. This instrument em- 
ploys ring counter circuitry with n -p -n, 
p -n -p transistor pairs for switching the 
neon tubes, rather than the conventional 
binary counter with matrix decoder. It 
measures 1 mV to 1 kV d.c. in four 
ranges with a sensitivity ranging 
from 1 mV to 1 V, and it has an 
accuracy of ±0.1% of full scale read- 
ing. The input impedance is greater 

than 1 M12 on the 1 V range. The in- 
ternal calibration voltage is derived from 
a low temperature coefficient zener diode 
having a stability of +0.001% per year 
at normal temperatures, the operating 
temperature range being +10 °C to 
35 °C. Common mode rejection is 30 dB 
at d.c., 50 c /s, and 100 c /s. The input 
overload limit is 1,000 V d.c., which will 
not damage the instrument irrespective 
of the range in use. Polarity may be re- 
versed by a push button switch which 
also operates the positive terminal neon 
indicator lamp. The instrument has no 
chassis, and circuit boards are firmly 
held between the covers by alignment of 
tongued projections and p.v.c. foam 
compression strips. Interconnections be- 
tween the seven circuit board modules 
are made by gold plated multiple con- 
nectors, thus eliminating the need for 
cable forms. Weir Electronics, Ltd., 
Durban Road, Bognor Regis, Sussex. 
WW 310 for further details 

S.S.B. Transceiver 
KW2000 CA (working range of over 
1,000 miles) is a single sideband com- 
mercial transceiver with a frequency 
coverage of 3 to 19 Mc /s and a frequency 
stability of 1 part in 10` over the tem- 
perature range -10 °C to +70 °C. 
Transmission and reception modes are 

A3J (single sideband, suppressed carrier), 
A3H (compatible amplitude modulation), 
and Al (cw. telegraphy). Transmit- 
ter power in the s.s.b. mode is 180 W 
p.e.p. input; c.w. 75 W output; and 
a.m. 25 W output. The receiver output 
is 2 W max. with 8% overall distortion 
in 3 Q. For " fixed " or mobile opera- 

tion it can be powered by a mains sup- 
ply of 105/125V or 200/250V at 45 

to 65 c /s; alternatively, a 12 V d.c. tran- 
sistor power pack will drive the set, with 
either negative or positive chassis. 
Weight of transmitter, receiver and 
power supply unit is 47.5 lb. Battery 
consumption on transmit is 20 A, and 
on receive it is 10 A. Also available 
are aerials for mobile and fixed opera- 
tion, beams, and masts. K.W. Elec- 
tronics Ltd., Vanguard Works, 1 Heath 
Street, Dartford, Kent. 

WW 311 for further details 

Voltage Impulse Meter/ Flux Meter 
A RANGE of small precision instru- 
ments by Siemens and Halske (Ger- 
many) distributed in Britain by R. H. 

Cole Electronics Ltd., 7 -15 Lansdowne 
Road, Croydon, Surrey includes a volt- 
age impulse meter. This meter can mea- 
sure fields associated with permanent 
magnets, relays and electrical machines. 
It can also measure voltage and current 
pulses and may be used to plot complete 
hysteresis curves of ferro- magnetic 
materials for short period measurements 
(approximately 0.1 ms to several 

seconds). The meter characteristics 
include an almost torqueless movement 
with an extremely small moment of 
inertia (second moment of area), a rela- 
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tively low resistance in closed circuit 
provides strong electromagnetic damp- 
ing thus permitting a short setting time 
compared with that of a ballistic galvan- 
ometer. The mirror scale is marked 
linearly into 75 divisions. The reading 
sensitivity is 1 X 10 -4 Wb /div. The flux - 
meter's catalogue number is M805 -A80, 
a matching search coil's number is 

M805 -A 800. The dimensions and 
other specifications common to the range 
of instruments are 178 X 138 x 78 mm 
and all have a 100 mm long mirror - 
scale, knife -edge pointer and screening as 
a- protection against the effects of static 
electricity and interfering fields. 

WW 312 for further details 

INTEGRATED CIRCUITS 

NEW elements in the Signetics (U.S.A.) 
range of integrated circuits are now avail- 
able from the Microelectronics Division 
of Electrosil Ltd., Colnbrook By -Pass, 
Slough, Bucks. These include the de- 
cade counter /storage register (S1280A) 
and binary counter /storage register 
(S1281A). They are multi -function 
monolithic sub -systems packages in the 
14 -lead dual in -line configuration, de- 
signed to provide both counting and 
storage functions. The S1280A will 
divide by 2, 5 or 10, depending on the 
connections by the user, and provides 
individual outputs for applications in 
counting, storage, register and memory. 
The S1281A provides the facility of 
dividing by 2, 4, 8 or 16. Both devices 
have counting rates of 20 Mc /s typical 
and operate over the range 0 °C to 70 °C. 
WW 313 for further details 

TELEMETRY RECEIVER 

MODULAR telemetry equipment by 
Dynatel Ltd., Astronaut House, Houns- 
low Road, Feltham, Middlesex, now 
includes the DRT -2 telemetry receiver. 
The circuits are of solid -state design, 
and the i.f. and r.f. stages are plug -in 
units allowing rapid changes in range 
and operating mode. This receiver is 

capable of a.m. and f.m. operation. The 
frequency range is determined by r.f. 
plug -in units covering 25 Mc /s to 500 
Mc /s. Sensitivity for both f.m. and 
a.m. operation is 5 /LV input. The local 
oscillator stability is ± 0.0003% for 
crystal with oven, and ± 0.001% for 
crystal without oven. The i.f. filter 
bandwidths available are 500, 250, 200, 
150, and 100 kc /s. Input impedance 
50/75i2 unbalanced. Spurious responses 
are better than 60 dB down, with 
spurious emissions of less than 5 milli - 
tW. A.M. distortion is less than 1% 
for 65 % modulation, and a.m. frequency 
response is 100 c/s to 50 kc /s. 
ww 314 for further details 
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Soldering Tool 
OBTAINABLE in any operating volt- 
age from 6 to 250 V the Adcola R900, 
and R1000 soldering tools are fitted with 
0.5 in diameter bits. Their rating is 
50 W at 360 °C. Total weight is 141-oz. 
The bit is held by a wing nut at the 
back of the tool, providing an easy 
release of the bit should it seize up in 
its holder. The handle is made of fibre 
glass. Adcola Products Ltd., Adcola 
House, Gauden Road, London, S.W.4. 
WW 315 for further details 

MINIATURE FILTERS 
COMMON electrical specifications of 
the Denesco EMI range of low pass 
filters include a temperature range of -55 °C to + 125°C without voltage de- 
rating, and a d.c. resistance through the 
filter of 0.0111. Type 05 -VB -90 has a 
guaranteed minimum attenuation of 
100 dB from 1,000 to 10,000 Mc /s, and 
90 dB from 200 to 1,000 Mc /s. The 
I -VE -50 has a diameter of 0.080 in and 
it is 0.280 in long. It will maintain an 
attenuation of over 50 dB from 200 Mc /s 
to 10 Gc /s and over. The insulation re- 
sistance is a minimum 20,000 Mil at 
25°C, and a minimum of 5,000 M2 at 
125'C. Denesco Inc., 2408 San Mateo 
Pl., N.E., Albuquerque, New Mexico. 
WW 316 for further details 

Draughting Aids 
TRANSPARENT, self- adhesive labels 
printed by a heat -transfer process, can 
be printed with the required designs 
up to 3 in x 2 in in black. Known as 
Circuitape Draughting aids, they can be 
supplied reeled in cardboard dispensers. 
The range of applications include 
printed circuit pads and networks, logic 
symbols, and circuit symbols. There 
is also a standard range of telecommuni- 
cation symbols to BS 530. Suitable 
for dye -line printing and photocopying. 
Minimum orders are one box of 500 
symbols of one sort. B. & T. Designs 
(Richmond) Ltd., 70, High Street, 
Tring, Herts. 
WW 317 for further details 
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Automatic Lighting Dimmer 
THE Photolite Unit consists of a 
standard MK switch box containing a 
s.c.r. dimmer circuit. It is also fitted 
with a two selection push button and 
two pin socket. A separate housing con- 
tains a photo -electric cell. It is complete 
with twelve feet of cable and plug for 
connecting to the dimmer box. The 
photo -electric unit is mounted on a 
window looking out at natural daylight 
and the dimmer box can be mounted in 

Faster Thyristors 
TWO new ranges of British developed 
silicon controlled rectifiers by Inter- 
national Rectifier, Hurst Green, Oxted, 
Surrey, are available to meet customer 
requirements of turn -off times down to 
less than 3 «s. Designated 8RCU and 
IORCU these ranges are rated at 8A and 
l0A respectively with peak inverse/ 
peak forward voltages of 50 V to 600 V 
in seven voltage grades. Under test con- 
ditions of a rate of rise of forward cur- 
rent of 5A /14s and rate of rise of re- 
applied forward blocking voltage of 
20 V /ps, the base temperature of the 
8RCU is 105 °C and that of the IORCU, 
125 °C; the forward current prior to 
turn -off is 8 A for the 8RCU and 10 A 
for the 10 RCU. A suffix is used to 
denote both the voltage rating and the 
guaranteed turn -off time. Example, with 
the type 8RCU5(3): 50 V maximum 
repetitive voltage; 75 V maximum tran- 
sient voltage (5ms); 50 V maximum 
forward breakover voltage and a guaran- 
teed turn -off time less than 3 ps. 
WW 318 for further details 

120W Amplifier 
A HIGH power silicon transistor power 
amplifier suitable for use as a vibrator 
driver has been introduced by Sinclair 
Radionics of 22 Newmarket Road, Cam- 
bridge. The output power into a 412 
resistive load is claimed to be 120 W 
from a full bridge output 
stage. The output transis- 
tors are RCA 2N3055 with 
2N3054 drivers. With a 
1512 resistive load, output 
power is 30 W. With a 412 
load, harmonic distortion is 
given as 0-5% (at mid and 
low frequencies) and for 
frequencies above 5 kc /s 
power output and distor- 
tion figures are not given. 
For a 1512 load, where out- 
put power is limited to 

any convenient position and wired in 
series with the supply and the lighting 
load. The unit can be operated in 
either of two ways : -(a) With the 
selector switch in one position the 
variable control on the lid of the dimmer 
unit can be rotated manually to pro- 
vide variation in the intensity of the 
artificial lighting from " off " to full 
intensity. (b) With the selector switch 
in the other position the variable control 
can be switched from the " off " to the 
" on " position and the photo -electric 
cell will then automatically control the 
intensity of the artificial lighting from 
122 °,', to full intensity in proportion to 
the amount of natural daylight falling 
on to the photocell. Four models are 
available in the new Photolite range and 
these are for 250 to '1500 W, costing 
from £7 16s Od to £17 Os Od. Photain 
Controls Ltd., Randalls Road, Leather - 
head, Surrey. 
WW 319 icr further details 

Avalanche Diode 
Oscillator 
AN avalanche diode oscillator developed 
by Microwave Associates Ltd., provides 
a minimum 10 mW of c.w. power in a 
tunable waveguide mounting. Known 
as the MA4983X, it operates over the 
frequency range 9 to 14 Gc /s (using the 
MA4980X avalanche diode), and mates 
with either WR90 waveguide for X -band 
operation, or WR62 waveguide for Ku- 
band operation. Microwave Associates 
Ltd., Cradock Road, Luton, Beds. 
WW 320 for further details 

30 W, the amplifier is said to deliver 
its rated output up to 20 kc /s; for a 
812 load, up to 10 kc /s. Power require- 
ments are 40± 1 V at 8.2 A peak (5.2 A 
mean). Input required : 1 V into 5.6 k2. 
WW 321 for further details 
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Transistor Holder 
SEALECTRO has added a transistor 
holder to its " Press -Fit " line which 
will accommodate either TO -5 or TO -18 
cans having three leads. Designated the 
RTC -305, the holder has three brass 
feed- through lugs which accept the leads 
of the TO -5 can. On a circumference 
inside that of the lugs are three holes 
through the Teflon bushing through 
which leads of the TO -18 holder are fed 
and wrapped around the lugs. For in- 
stallation of the RTC-305, in produc- 
tion there is the Sealectro tool desig- 

nated B- 29 -X1. Sealectro Ltd., Walton 
Road, Farlington, Portsmouth, Hants. 
WW 322 for further details 

Screwless Terminals 
THE "Modena" range of screwless 
plugs and terminals eliminates screw type 
connections. Each plug and terminal is 

fitted with a spring- loaded metal ball. 
When the stripped end of a wire is 

pushed into the plug and against the 
pressure of the spring loaded ball, it 
slips to one side of the ball, which im- 
mediately grips the wire tightly. Any 
attempt to remove the wire from the 
plug by pulling will only increase the 
grip on it. Release of the wire is ob- 
tained by pushing the ball down with 
a pointed instrument. A fully patented 
device, it is claimed to be free from loss 
or loosening of screws through vibration, 
and no tools are required for mounting. 

Provided in a comprehensive range in- 
cluding banana plugs, terminal blocks, 
plugs for television applications and con- 
nectors; miniature versions are also avail- 
able. Techna (Sales) Ltd., 47, White- 
hall, London, S.W.1. 
WW 323 for further details 

Potentiometers 
CARBON composition potentiometers 
rated at 0.5 W and covering a range from 
500f1 to 10 M) in linear, log, semi - 
log, anti-log and other laws have been 
announced by A.B. Metal Products 
Limited, 119/127 Marylebone Road, 
London, N.W.1. These potentiometers, 
given the series number 45, are available 
with single or double taps, standard 
bush, plug -in or twist tab mounting, 
standard lug, printed circuit or wire- 

wrap terminals; and with dual ganged or 
concentric controls. Mains switches can 
be fitted for high surge current condi- 
tions usually associated with silicon 
rectifier power circuits. The manufac- 
turers daim that the Series 45, owing to 
its mechanical versatility and low cost, 
will permit appreciable saving in instal- 
lation and replacement time. 

WW 324 for further details 

DIE -CAST BOXES 
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ALUMINIUM die -cast boxes available 
through STC Electronic Services, Edin- 
burgh Way, Harlow, offer adaptability 
for equipment construction. The five 
sizes of this construction system range 
from 41in -x 3 *in x 1Ain deep to 10fin 
x bin x 2 -Ain deep. Internal slots for 
screens and printed circuit boards are 
provided and specially designed ranges 
of Veroboard of suitable depth are avail- 
able. They can be used as' rigid chassis 
for mounting in instrument cases. 

WW 325 for further details 

Miniature 
Resistors 
A LOW ohmic range of miniature resis- 
tors developed for transistor equipment 
has been introduced by the Resistor Divi- 
sion of the Plessey Components Group. 
Designated types TW and TP, these re- 
sistors are scaled down versions of the 
Group's present glass fibre cored 
resistors. They are available with both 
wire and printed circuit terminations 
with a "0.3 in or 0.4 in spacing between 
pins. Finished in green silicone cement 
they have an overall resistance range 
from 0.22 dl to 6.8 kû at a rating of 1 W. 
They are available in a copper wire 
wound version where the temperature 
coefficient characteristics of copper are 
desired. Cheney Manor, Swindon, Wilts. 
ww 326 for further details 

I. C. Test Set 
FOR testing all present integrated circuit 
configurations, the 800 IC test set is 
available from Wessex Electronics Ltd., 
Bristol 1. It is also intended to accom- 
modate any foreseeable future develop- 
ment in this field. There are facilities 
for rapid repetitive testing without re- 
programming the instrument. The 800 
possesses decade load resistors and 
capacitors, an optional integral pulse 
generator, and a read -out accuracy of 
1% full scale. There is a test facility 
with a 10 x 20 or 10 X 40 crossbar matrix 
with provision for up to five external 
inputs. Provision is made for external 
d.v.m. or oscilloscope display, and there 
are integral d.c. supplies, with the option 
of digital programming. 
ww 327 for further details 

PUSHBUTTON SWITCH 
WITH a diameter of in the Orcon 6- 
pole, double -throw illuminated switch 
manufactured in the U.S.A. is available 
from Litton Precision Products, 503, 
Uxbridge Road, Hayes, Middlesex. 
There is a selection of switch actions, 
switch bases, mountings, pushbutton and 
filter colours, and bulb types. Switch 
combinations range from 2 to 6 -pole, all 
with double -throw action. The self - 
aligning, gold- impregnated, silver alloy 
contacts are individually isolated to 
eliminate arcing between circuits. The 
switching action is completed by 24 oz 
of pressure in 3 / 16inch of travel. 
ww 3213 for further details 

Precision Potentiometers. -The law 
conformity of the Ferranti 11HL 
potentiometers mentioned on p. 102 of 
the February issue is better than ± 1%, 
not ± 10% as stated. 
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LITERATURE RECEIVED 

The 24 -page catalogue D.10B lists the specifications of the 
rectangular D subminiature multi -way connectors manufac- 
tured by Cannon Electric (G.B.) Ltd., Lister Road, Basing- 
stoke, Hants. There are five shell sizes offered with a range 
of 9 to 50 gold -plated copper contacts, and information on 
these (and the combination arrangements available) is 
provided. Non -magnetic, hermetically sealed connector 
types are also described. 
WW 329 for further details 

Available from Rank Audio Visual Ltd., Woodger Road, 
Shepherds Bush, London, W.12, is leaflet No. PROF 3/ 
C.65/9.66/C. & S. which explains the Cinemeccanica C 65 
solid -state sound system. This system is intended for 
cinemas with 70 or 35 mm installations, and gives brief des- 
criptions of the units which make up the system. There are 
two separate 12- module pre -amplifier assemblies (one for 
each projector); system control and selector unit; power 
amplifier assembly; screen and ambient speakers as required. 
WW 330 for further details 

From Radiospares Ltd., P.O. Box 2BH, 4 -8 Maple Street, 
London, W.1, the 83 -page Radiospares Catalogue for Jan./ 
Mar. 1967. 
WW 331 for further details 

Control and measuring instruments for process control 
systems in industrial and research applications, are specified 
in the 16 -page " Control Instrument " brochure issued by 
Ether Ltd., Caxton Way, Stevenage, Herts. It describes 
temperature indicators and controllers, transducers, solid - 
state potentiometric temperature controllers, magnetic ampli- 
fiers, saturable reactors, and thyristor control units. 
WW 332 for further details 

Electro- chemical cells known as VOLTABLOC, are described 
in an eleven -page booklet, with the same title. Manufac- 
turing processes, assembly of these cadmium- nickel cells 
into batteries, cell and battery data, discharge and charge 
curves, and physical dimensions are fully covered. Cadmium 
Nickel Batteries Ltd., Spedant Works, Park Royal Road, 
London, N.W.10. 
WW 333 for further details 

B.B.C. and I.T.A. television transmitters is the title of a 
pocket reference chart by Belling Lee Aerials Ltd., Heysham 
Road, Netherton, Bootle 10, Lancashire. Channels, frequen- 
cies, and locations for BBC -1 television and v.h.f. sound 
stations are given. BBC -2 stations are listed with channels 
and expected opening dates. There is a list of I.T.A. trans- 
mitters with channel, polarization, and e.r.p. details. 
WW 334 for further details 

A two -part paper by Nexus Inc., on operational amplifiers 
has been received, and will be of interest to those involved 
with teaching basic analogue techniques. Part I, " An 
Introductory Laboratory Manual of Operational Amplifier 
Experiments," has eight pages devoted to operational ampli- 
fiers, and their use as fundamental analogue building blocks. 
There is an introduction, definitions, a list of required test 
equipment, and a guide to setting up ten laboratory experi- 
ments to illustrate examples of operational amplifier con- 
nections. Part II, " Operational Amplifier Quiz " is a 16- 
page questionnaire, intended to give some indication of a 
person's familiarity with the technology of operational ampli- 
fiers. Nexus Research Laboratory Inc., 480, Neponset 
Street, Canton, Massachusetts. 
WW 335 for further details 

A 15 -page reprint of the article " Gas Lasers " by Dr. A. L. 
Bloom of Spectra -Physics Inc., U.S.A., has been published 
by CIaude Lyons Ltd., Valley Works, Hoddesdon, Herts. 
This is available, free of charge, from the above company. 
Originally contained in the joint issue of the Proceedings of 
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the I.E.E.E. and Applied Optics for October 1966 it includes 
an introduction, historic background and a brief classifica- 
tion into types. Also discussed are the characteristics of the 
various lasers, including wavelength ranges, power output 
and gain, Doppler width, and the excitation mechanisms re- 
quired to yield a particular output power. There is a short 
discussion on noise and coherence properties and a descrip- 
tion of the continuous wave r.f. excited, ring discharge, argon 
ion laser. 
ww 336 for further details 

A range of solid -state electronic tachometers and their 
applications are discussed in an 8 -page publication by Airpax 
Electronics Inc., Seminole Division, Fort Lauderdale, 
Florida, U.S.A. This instruction manual, number 700 -0548 
Rev. A, discusses the theory of operation, details tacho- 
meter characteristics, as well as giving electrical, mechanical 
and environmental specifications. 
WW 337 for further details 

Livingston Laboratories Ltd., Instrument Hire Division, 
Livingston House, Greycaine Road, North Watford, have 
issued an " Instrument Hire Catalogue." This 35 -page pub- 
lication gives the weekly hire charges (both short and extended terms) for counters, meters, oscillators, pulse 
generators, signal sources, oscilloscopes, recorders, and power supplies. 
WW 338 for further details 

Electroniques, the new S.T.C. component and equipment 
supply service for the radio and electronics amateur (see Wireless World, December 1966, p. 597) has issued its first annual, " Hobbies Manual " MG /222X 1967. This 600 - page, illustrated publication, lists over 11,000 items of equip- ment, modules, components, tools, and accessories, of about eighty British and overseas manufacturers. Prices, dimen- 
sions, and electrical characteristics are given. It also con- tains circuits and design data for both valve and semi- conductor equipment, a series of abacs, formulae, factors and tables. It is available at a cost of lOs 6d from Elec- troniques, Edinburgh Way, Harlow, Essex. 

PUBLIC ADDRESS SNOW 
TAPE recording and reproducing equipment, which is now an essential part of p.a., is only one aspect of this year's annual exhibition organized by the Association of Public Address Engineers, which is intended to illustrate the variety, sophistication and quality of modern public address systems. The show will again be held at the King's Head Hotel, Harrow -on- the -Hill, Middx, from March 14th -16th and will be open from 1400 to 2000 on the first day and from 1000 to 1730 on the other two days. Admission is free on presenting a business card. 

This year's list of exhibitors is given below:- 
Ampex 
Amplivox 
Audix 
B.B.C. 
Bauch, F. W. O. 
C.T.H. Electronics 
Cannon Electric 
Cosmocord 
Denham & Morley 
E.M.I. Records 
Electrical & Radio Trading and 

Electronics Weekly 
Ferrograph Co. 
Fi -Cord International 
Goodmans Industries 
G.P.O. Engineering Dept. 
Grampian Reproducers 
Hammond, C. E. 
International Broadcast Engineer 
London Microphone Co. 
Lustraphone 
Lyons, D., & Associates 

Magneta 
Minnesota Mining & Mfg. 
Mullard 
Peto Scott 
Politechna (London) 
Pye Telecommunications 
Radio & Electrical Retailing 
Rank Wharfedale 
Reditu ne 
Rendar Instruments 
Reslosound 
Robinson & Newbery 
Rola Celestion 
S.N.S. Communications 
Shure Electronics 
Sound Coverage 
Standard Telephones & Cables 
Vitavox 
Vortexion 
Wireless World and Electrical & 

Electronic Trader 
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Tickets 

MARCH MEETINGS 
are required for some meetings : readers are advised, therefore, 

to communicate with the society concerned 

LONDON 
1st. I.E.E., I.E.R.E., I.E.E.E. & 

R.T.S. -Colloquium on " Colour cameras " 
at 9.30 a.m. at the I.E.E., Savoy Pl., W.C.2. 

1st. I.E.E. Grads. -" Measurements 
and the British calibration service " by 
H. E. Barnett. at 6.30 at Waltham Forest 
Technical College, Forest Rd.; E.17. 

1st. B.KS.T.S.-" Composition in pic- 
ture and sound " by H. van der Horst & 
G. Newberry at 7.30 at the C.O.I., Her- 
cules Rd., S.E.1. 

2nd. R.T.S. & I.E.E. -Symposium on 
" Colour television production techniques " 
at 2.30 at the I.E.E., Savoy Pl., W.C.2. 

6th. C.E.I. -" Making the Bosworth 
Report work ": Conference sponsored by 
the Ministry of Technology and the Coun- 
cil of Engineering Institutions at 10 a.m. 
at I.E.E., Savoy Pl., W.C.2. (Registration 
fee 15s.) 

6th. I.E.E. -" A u.h.f. tunnel diode 
amplifier" by, M. K. McPhun and " Short- 
hop radio-relay systems using tunnel diode 
repeaters " by Dr. D. L. Hedderly, J. 
Hooper and M. K. McPhun at 5.30 at 
Savoy Pl., W.C.2. 

8th. I.E.E." Thermodynamics in elec- 
trical networks " by Prof. P. Penfield at 
5.30 at Savoy Pl., W.C.2. 

8th. Soc. Environmental Engrs.- 
" Acoustics in the underwater environ- 
ment by T. N. Reynolds at 6.0 at Im- 
perial 'College, Mechanical Engineering 
Dept., Exhibition Rd., S.W.7. 

8th. S.E.R.T. -" Take care of colour " 
by E. Rout at 7.0 at the London School of 
Hygiene and Tropical Medicine, Keppel 
St., W.C.1. 

8th. B.K.S.T.S.-" The design of studio 
mixers " by H. Burrell Hadden at 7.30 at 
the C.O.I., Hercules Rd., S.E.1. 

9th. R.T.S. -" Problems and solutions 
of the shadow mask tube " by Dr. R. R. 
Bathelt and " A survey of colour television 
display tubes " by Dr. E. F. de Haan at 
7.0 at the I.T.A., 70 Brompton Rd., S.íÿ.3. 

10th. I.E.E." Broadband transmission 
by radio and cable " by R. W. White at 
5.30 at Savoy Pl., W.C.2. 

10th. I.E.E. -Discussion on " The 
future education of electronic engineers " 
opened by Prof. G. D. Sims and Dr. B. H. 
Venning at 5.30 at Savoy Pl., W.C.2. 

13th. I.E.E.T.E.-" Recent develop- 
ment in education and training aids " by 
R. C. Winton at 6.0 at the I.E.E., Savoy 
Pl., W.C.2. 

14th. Radar & Electronics Assoc.- 
" The radar story 1945- 1967 " 6.0 at 
Mullard House, Torrington Pl., W.C.1. 

15th. I.E.E. -" Ergonomics in electronic 
equipment and systems design " by B. 
Shackel at 6.0 at Savoy Pl., W.C.2. 

15th. R.S.A. -Trueman Wood Lecture 
" Scientific achievements in the Services " 
by Sir Robert Cockburn at 6.0 at the 
R.S.A., John Adam St., W.C.2. 

15th. B.K.S.T.S. -" Facsimile: pictures 
across the World " by E. H. Price at 7.30 
at the C.O.I., Hercules Rd., S.E.1. 

16th. I.E.E. & I.E.R.E.- Discussion on 
"Automatic processing of nucleonic isotope 
studies " . at 2.30 at the I.E.E., Savoy Pl., 
W.C.2. 

17th. I.E.E. --" Early days in radio re- 
search" by Dr. R. L. Smith -Rose at 5.30 
at Savoy PL, W.C.2. 
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20th. I.E.E., I.E.R.E. & Royal Soc.- 
Colloquium on " Automated cartography: 
scientific needs and engineering possibili- 
ties " at 2.30 at the I.E.E., Savoy Pl., 
W.C.2. 

22nd. I.E.E. -" The theory of oscilla- 
tors ", by Dr. R. Spence and P. J. Baxan- 
dall at 5.30 at Savoy Pl., W.C.2. 
- 22nd. I.E.R.E.-" Dynamic properties 
of audio frequency compressors " by K. O. 
Bäder at 6.0 at 9 Bedford Sq., W.C.1. 

31st. I.E.E. -" Acoustic behaviour of 
materials " by Dr. R. W. B. Stevens at 
5.30 at Savoy Pl., W.C.2. 

31st. R.T.S." A history of television 
equipment" by G. R. M. Garratt at 7.0 
at the Science Museum, South Kensington, 
S.W.7. 

BATH 
8th. I.E.R.E. & I.E.E. -" Communica- 

tions and their effect on railway operation " 
by Prof. Banwell and H. H. Ogilvy at 6.0 
at the Technical College. 

BIRMINGHAM 
2nd. I.E.E. -" Solid state devices " by 

Dr. G. T. Wright at 7.15 in the Dept. of 
Electronic and Electrical Engineering, the 
University. 

14th. S.E.R.T. -" Stereo broadcasting " 
at 7.30- at the University of Aston, Gosta 
Green. 

15th. R.T.S. -" Colour television pro- 
duction problems " by Ian Atkins at 7.0 
at the B.B.C. Broadcasting House, Carpen- 
ter Rd., Edgbaston. 

BRIGHTON 
8th. I.E.E. -" Analysis and synthesis in 

control engineering " by R. E. Long and 
G. W. W. Pontin at 6.30 at the College of 
Technology, Moulsecoomb. 

BRISTOL 
21st. I.E.R.E. & Brit. Computer Soc.- 

" An introduction to microcircuitry " by 
Dr. R. A. Hyman at 7.30 at the University. 

CAMBOURNE 
14th. I.E.R.E. & I.E.E. -" Advances in 

laser technology " by Dr. R. C. Smith at 
7.0 at Cornwall Technical College. 

CAMBRIDGE 
2nd. I.E.R.E. & I.E.E. -" Electronically 

assisted acoustics " by J. Moir at 8.0 at 
the University Engineering Dept., Trump - 
ington St. 

CARDIFF 
8th. I.E.R,E & I.E.E. -" Satellite con- 

trol" by E. G. C. Burt at 6.0 at the Welsh 
College of Advanced Technology. 

10th. R.T.S. -" Measuring instruments 
and techniques for colour television " by 
L. E. Weaver at 7.30 at the Angel Hotel. 

21st. R.T.S. -" Colour receiver design" 
by B. Rogers at 7.30 at the Angel Hotel. 

23rd. S.E.R.T. -" Electronics in photo- 
graphy" by C. W. Hooper at 7.30 at Llan- 
daff Technical College, Western Ave. 

CHELMSFORD 
8th. I.E.R.E. -" Electronics in radio 

astronomy " by Dr. D. M. A. Wilson at 
6.30 at the Technical High School, Patch- 
ing Hall Lane, Broomfield. 

CHELTENHAM 
17th. I.E.R.E. -" Autoland systems " by 

R. I. Bishop at 7.0 at the North Gloucester- 
shire Technical College. 

CHRISTCHURCH 
15th. I.E.E. -" Compact frequency 

standards " by F. P. Newell and C. M. 
Groves at 6.30 at the King's Arms Hotel. 

COVENTRY 
21st. I.Prod.E. -" Numerically con- 

trolled machines " by A. W. Vickers at 
7.15 at the Grosvenor Room, Hotel Leofric. 

CROYDON 
15th. I.E.E. Grads.-" Hi -fi quality 

sound reproduction " by J. Moir at 6.30 at 
the Technical College, Fairfield. 

DURHAM 
1st. I.E.E.T.E. -" Thyristor convertors " 

by J. D. McColl at 7.30 in the Science 
Laboratories at the University, South Rd. 

EDINBURGH 
8th. I.E.R.E. & I.E.E. -" Static relay 

techniques in protection " by M. Legg at 
7.0 in the Dept. of Natural Philosophy, 
the University. 

9th. I.E.R.E. & I.E.E. -Symposium on 
" Telemetry in medical and biological re- 
search " at 10 a.m. at the Royal Infirmary, 
Lauriston Pl. 

FARNBOROUGH 
9th. I.E.E. & I.E.R.E." Made to 

measure integrated circuits " by P. Cooke 
at 6.30 at the Technical College, Boundary 
Rd. 

21st. I.E.E. -" Future developments in 
inertia navigation " by Dr. G. E. Roberts 
at 6.30 at the Technical College, Boundary 
Rd. 

GLASGOW 
9th. I.E.R.E. -" Static relay techniques 

in protection " by M. Legg at 7.0 at the 
Inst. of Engrs. & Shipbldrs., 39 Elmbank 
Cresc., C.2. 

10th. S.E.R.T. -" Amateur radio " by 
T. P. Hughes at 7.30 at the Y.M.C.A. Club, 
Bothwell St. 

LEICESTER 
14th. I.E.R.E. -" Single -sideband trans- 

ceivers " by E. T. Wilson at 6.30 at the 
University. 

14th. R.T.S. -" Stereo broadcasting " 
by G. D. Browne at 7.15 at Vaughan Col- 
lege, St. Nicholas St. 

LIVERPOOL 
15th. I.E.R.E. -" The early days of 

ships' radio" by G. R. M. Garratt at the 
College of Technology, Byrom St. 

NEWCASTLE -ON -TYNE 
1st. S.E.R.T. -" Computer storage 

systems " by T. J. Allen at 7.15 at the 
Charles Trevelyan Technical College, 
Maple Terrace. 

8th. I.E.R.E. -" Time sharing com- 
puter systems " by N. E. Heywood at 6.0 
at the Inst. of Mining & Mech. Engrs., 
Neville Hall, Westgate Rd. 

PLYMOUTH 
1st. R.T.S. -" Television reception " by 

P. W. Crouch at 7.30 at the Studios of 
Westward Television Ltd. 

14th. I.E.E.T.E.-" The future of alu- 
minium in the electrical and radio indus- 
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tries " by A. G. Thomas at 8.0 in the 
Lower Hall, The Guildhall. 

POOLE 
1st. I.E.E. -" Adaptive processes for 

automatic control" by Prof. J. M. Nightin- 
gale at 6.30 at the Dolphin Hotel. 

PORTSMOUTH 
22nd. I.E.E. -" Compact frequency 

standards " by F. P. Newell and C. M. 
Groves at 6.30 at the College of Tech- 
nology, Anglesea Rd. 

READING 
16th. I.E.R.E. -" The design of linear 

amplifiers " by Dr. E. A. Faulkner at 7.30 
in the J. J. Thomson Phys. Lab. at the 
University. 

SALISBURY 
7th. I.E.E. -" Electronics in the auto- 

mobile " by W. F. Hill at 6.30 at the Salis- 
bury and South Wilts. College of Further 
Education, The Friary. 

SOUTHAMPTON 
14th. I.E.E. -Colloquium on " The 

applications of Gunn effect devices " at 
5.30 at the Lanchester Theatre, the Uni- 
versity. 

16th. S.E.R.T. -" Lasers and their ap- 
plications " by Dr. D. D. Bhawalkar at 
7.30 at the College of Technology, East 
Park Terrace. 

21st. I.E.R.E. -" Electronic equipment 
design " by T. G. Clark at 6.30 in the 
Lanchester Theatre, the University. 

STAFFORD 
14th. I.E.R.E. -" Mathematics for the 

engineer " by R. Wooldridge at 7.15 at the 
College of Further Education, Tenterbanks. 

TWICKENHAM 
16th. I.E.E. Grads. -" Medical elec- 

tronics " by P. R. Styles at 6.30 at the 
College of Technology, Edgerton Rd. 

WEYMOUTH 
31st. I.E.E. -" Radio telescopes " by 

Dr. D. Herbison -Evans at 6.30 at the South 
Dorset Technical College, Newstead Rd. 

LATE FEBRUARY MEETINGS 
LONDON 

20th. I.E.E. -Colloquium on " Precision 
resistance standards " at 2.0 at Savoy Pl., 
W.C.2. 

22nd. I.E.R.E. -" A dual standard 
colour television receiver " by P. L. Mother - 
sole, D. S. Hobbs and D. J. King at 6.0 at 
the London School of Hygiene and Tropical 
Medicine, Keppel St., W.C.1. 

22nd. I.E.R.E. & I.E,E.- Discussion on 
"Electrodes for long -term physiological 
measurements" at 6.0 at the I.E.R.E., 9 
Bedford Sq., W.C.1. 

22nd. B.K.S.T.S." Colour television 
for the layman " by H. V. Sims at 7.30 at 
the I.T.A., 70 Brompton Rd., S.W.3. 

23rd. I.E.E. -Discussion on " The 
Manley -Rowe relations " opened by Prof. J. 
Brown at 5.30 at Savoy Pl., W.C.2. 

27th. I.E.E. -" Storage systems for tele- 
phone switching " by J. R. Pollard at 5.30 
at Savoy Pl., W.C.2. 
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Bye Pass Rd., Barking, Essex. 
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Red (4..1 640 

The Doomsday Bug 

OPEN confession being good for the soul I'll come clean 
about the title. I've lifted it from the November 1966 
issue of Science journal where it headed a " guest 

leader " written by Lord Ritchie- Calder. 
In this the author develops the proposition that psychologi- 

cally induced inhibition of free discussion provides a cloak 
of security for the prosecution of biological warfare. He 
points out that 20 years ago Frederic Joliot -Curie, in a paper 
called "The Secret War " showed that the next outbreak 
need never be declared. It could go on for years, he said, with 
only the hidden aggressors being aware that it was happening. 
Then, by degrees, the penny would drop; successive crop 
failures, a series of human epidemics and a catastrophic fall 
in the birthrate (sterilization by chemicals in the water sup- 
plies) would gradually bring to the attacked a realization that 
it wasn't all bad luck, but that skullduggery was afoot. By 
which time it would be too late. 

Without wishing to emulate the fat boy of " Pickwick 
Papers" by wanting to make your flesh creep, I must say 
that it seems to me that there is an astonishing resemblance 
between Joliot- Curie's prophecy and the present unenviable 
state of our native electronics industry (using the word " in- 
dustry " in its Pickwickian sense, of course). 

Working on the, perhaps unjustifiable, premise that I have 
a quorum of three readers I have, by this statement invoked 
three possible schools of thought, namely : - 

(a) That's very true, or 
(b) It's wildly exaggerated, or 
(c) This man's off his rocker. 
Reader (a) as a reward for perspicacity can cut reading 

the rest of this piece and get down to the small ads. No 
sense in preaching to the converted. Readers (b) and (c) are 
advised to try to equate Joliot- Curie's prediction with present 
events in the electronics industry; for instance, in place of 
his " crop failures " substitute our own inability to supply the 
home market with the right goods at the right prices in such 
areas as computers, peripheral equipment, semiconductors, 
instruments and many others (as witness the steady in- 
crease in imports of these devices). Compare his " human 
epidemics " with the brain drain which is relentlessly sap- 
ping our native engineering effort. Consider his " falling 
birthrate " in terms of the general decrease in share values 
of British electronics firms (one example: from 25s in 1964 
to 5s 6d in 1966). Ponder also others which come to mind 
and perhaps the parallel will begin to take shape. 

For there are wars and wars and the one in which we are 
in up to our respective necks is a trade Armageddon. It is 

an all -out, cut- and -thrust, no- holds- barred, no- quarter -given 
(and any other appropriate cliché you can bring to mind) 
kind of war. There are no prizes for guessing who the other 
side is. 

If you still don't believe me, sit back in the old rockin' 
chair (genuwine hill -billy model) and pause and consider any 
aspect of the industry you please, comparing it with the 
situation as it existed ten years ago. 

Look for a moment at sound radio and TV. (You'd rather 
not? Come, come! Steel yourself!) In 1959 there were 
about 25 British companies in the field. Today, six groups 
(it may be five by the time this is published) account for 
almost all our production and the U.S.A. has a financial in- 
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terest in several of these. And, turning to the components 
industry, do you realize that in 1964 we were a net importer 
of semiconductor devices, variable capacitors, resistors, 
microphones and tape recorder accessories and parts? (I 
learned this from the recent Electronics E.D.C. Report.) 

In aviation you will have noted how the swing -wing 
aircraft, a British invention, is being sold back to us and that 
we are now buying Phantoms as well as the Fills for the 
R.A.F. It's no use saying " Tough luck, chums " to the 
British aviation industry and forgetting all about it, because 
those aircraft will be bunged up to the ailerons with elec- 
tronic equipment and precious little of it will be ours. But 
the Phantoms and Fills are only the thin end of the wedge, 
for aviation electronics has now passed out of the phase where 
it was merely tacked -on ancillary equipment. Subsequent 
generations of aircraft will be built around the electronics; 
still, with luck we might, if we're very good boys, be per- 
mitted to service the all- American equipment. With all - 
American test -gear of course. 

In the matter of world communications we've put up a 
very good export showing in the past. But the first satellite 
which went into orbit bleeped out some very rude words 
in the sky for us. They were to the effect that world com- 
munications is no longer merely a matter of electronics know- 
how, for before you can catch words from that sky -ranging 
ball you've got to be able to throw the ball up there. And 
we can't do it. So, we've got to go cap in hand to the big 

boy who lives over the way and ask him please will he do it 

for us? 
I needn't dwell on the integrated circuit situation. Things 

are getting to a stage where you can't put a foot down on 

this sceptred isle without treading on American i.cs. And 

it's going to get a lot worse. The crux of the matter is that in 

the present state of the art you can't turn out competitively 

priced i.cs in small batches. So the home industry, such 

as it is, with half its home market already filched, with no 

export market in prospect and no significant Government 
orders, can't possibly compete in price with the U.S.A. 

Thanks to their vast Government -sponsored research, de- 

velopment and production, plus their thrusting business 
acumen, the Americans have cornered the market. 

So, unless we snap out of our trance and come to realize 

that there's a cold, cold war being waged from the West, 
we can resign ourselves to a decimated industry which will 

exist only as an American subsidiary. 
Now, in spite of what you may think, I don't go around 

chalking "Yanks go home!" on walls. We're all in the 
business jungle and they're only doing to us what we would 
do to them if we had the chance. The only hard feelings 
I have are reserved for our own industry which dodders 
from committee to committee like sheep having no shepherd. 
Except that sheep have more sense than to go into corn - 
mittee for three years before jumping a fence. Neither, I 
hope, am I a defeatist. I believe we can still beat the 
opposition if the industry is first integrated to a common 
purpose. Sections of the industry have got to stop regard- 
ing themselves as isolated sub -industries each trying to fight 
its own private little battle, for this war is on all fronts of 
electronics. 
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D.Cri-e, AC. D.C.-g A C
MON TERMINAL SWITCH RANGE

CU UT

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

AV.11 MEANS BASIC MEASUREMENTS ALL OVER THE WORLD
WW -004 FOR FURTHER DETAILS
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Top Performance at

DAYSTROM rock -bottom prices
with money -saving Heathkit Instrument Kits.
The construction manual provided with the kit ensures successful assembly.

Sin. Flat -face GENERAL PURPOSE
OSCILLOSCOPE Model 10-12U

An outstanding oscilloscope
" Y " sensitivity 10 mV. r.m.s. per cm. at I kc/s.
Bandwidth 3 c/s-4.5 Mc/s. Frequency compensated
input attenuator XI, XIO, X100, 1/13. 10 c/s-500 kcjs.
in 5 steps. Two extra switch selected pre-set sweep
frequencies in T/B. range. T/B. output approx.
10 v. peak to peak. Built-in IV calibrator. Facility
for " Z " axis modulation. Electronically stabilised
power supply. Power req. 100-250 v. A.C. 40-60 els.
80 watts. Fused. Front panel, silver and charcoal
grey. Cabinet, charcoal grey, size 8/ x 14 x I7in.

deep. Net weight 231b. 56 -page construction and operation manual.
Kit £35.17.6 Assembled 145.15.0

De Luxe 6in. VALVE VOLT-
METER Model IM -13U

Modern styling. Extra features. The ideal VVII
for the Electronic Engineer. 6in. Ernest Turner
200/,A. meter with multi -coloured stales. Unique
gimbal bracket allows bench, shelf or wall mount-
ing. Measures A.G. (r.m.s.), D.C. volts 0-1.5,
5, IS, 50, 500, 1,500. Resistance range 0.1 to 1,000M0 with int. battery. Vernier
action zero and ohms adjustment. Roller -tinned printed circuit. High input
resistance (II MO). Comprehensive assembly and operation manual. Size 5
12ff, X qin. Complete with test prod and leads.

Kit 118.18.0 Assembled 126.18.0
H.V. and R.F. Probes available as optional extras.

3in. PORTABLE SERVICE
OSCILLOSCOPE Model OS -2

Modern styling, lightweight and compact size, make
this the ideal 'scope for service man, laboratory
technician, amateur radio enthusiast or hobbyist.
" Y " bandwidth 2 c/s-3 Mc's 3 dB. Sensitivity
100 mV/cm. TB 20 Us -200 kc/s. in four ranges. Mu -
metal c.r.t. screen. Dimensions 5in. wide x
high x I2in. deep. Wt. 911b.
Kit 123.18.0 Assembled 131.18.0
Outstanding value in a low-priced 'scope.

LOW-PRICED SIGNAL
GENERATOR. Model RF-IU

Provides extended frequency coverage on
6 bands on fundamentals and harmonics.
Ideal for the alignment and trouble
shooting of RF, IF and audio circuits.
Large, easy -to -read dial. Pre -aligned
coil and bandswitch assembly. RF
output of at least 100 millivolts. 100 kcjs-
100 MO. fundamentals, up to 200 Mc/s
harmonics. 400 cycle audio signal with 4 v.
output. Dimensions 9fin. wide
high x 5in. deep.

Kn....113.18.0 Assembled 120.8.0

I m 11Innin' III IIIIIin II11111111111111111 1111111111111111111 11111 1111111 11111 III1111 1111 IIII II I VIII I VI11111 III I IIII I II II11111111111111111111111111117111111 1111/111 1111111111111111111 III I IIII I IIIII1111111 I IIII1111111111111111111 11 1111111111111111111 1111111111111111111111111111111

See the full range of Heathkit models in the free catalogue
ra11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 1111 1111 1111 111111 1111 1111 1111 111111111111 1111 111111 11111111111111111 1111111111M Hui 11111111111111111111 11111111111111111111111111111111111111111111111111111111111111 1111111111111111111111111111111111111111111111111111111 11111111111111111111/1111

LOW-COST ANALOGUE
COMPUTER. Model EC-IU
Serves a variety'of Educational and Industrial needs.
Simple to build and use. Solves complex mathe-
matical problems quickly. Excellent for training
Engineering, Physics and Maths students in the
principles and applications of analogue computers.
Features include: 9 d.c. operational amplifiers with provision for balancing without
removing problem setup. 3 meter ranges, built-in power supplies incl. 3 initial
condition supplies, repetitive oscillator, 5 co -efficient potentiometers. Assortment
of components and leads included for problem setting up. Separate operational
manual supplied with kit. Modern styling, compact size 19#x I1#>.I6in. deep.
Wt. 361b.

Kit.... 197.8.0 Assembled 1122.0.0

TRANSISTOR TESTER
Model IM -30U

Unmatched for quality and performance
at the price.
Provides a complete d.c. analysis of PNP and NPN
transistors and diodes. D.C. gain (Beta, Alpha)
is read direct on calibrated scales. Four level
switches facilitate fast, easy, test selection.
Internal batteries for tests up to 9 v. Provision
for connection to ext. power supply for higher

voltage and current tests. Modern functional styling. Size 5iin. high >. lOtin.
deep x Min. wide.

Kit £25.18.0 Assembled £36.10.0

S

S

Outstanding value in a D.C. supply!
REGULATED POWER SUPPLY, Model 1P -20U

(Fully transistorised)

A good example of modern advanced design in instru-
ments at a substantial saving in cost over comparable
models. Its all -transistor circuitry will deliver up to
1.5 amps from 0.5 to 50 volts D.C.-with metered
output voltage and current facility-adjustable cur-
rent limiter protects both the supply and the circuit
under test-overload relay protection against a short
circuit or heavy overload. Modern styling, compact
size. n,63,I1 in. deep. A must for any laboratory.

Kit 135.8.0 Assembled 147.8.0

HARMONIC DISTORTION
METER Model IM -12U

Will give fast, accurate noise and distortion
measurement in amplifiers, receivers, trans-
mission lines, speakers, etc. Measurements are
read directly on large meter. High input
impedance, precision components and Wien
bridge circuit design assure excellent sensitivity
and high accuracy in all applications. Freq.: 20 cycles to 20,000 cycles. Distortion:
1, 3, 10, 30, 100% f.s.d. Voltmeter: 0, I, 3, 10, 30 volts f.s.d. Input resistance 300kU
Dimensions 13 x134 x 7in. deep. Wt. 111b.

Kn....126.15.0 Assembled 136.0.0.

Many other models for Hi-fi enthusiasts, Radio Amateurs etc. See other page for details.
Prices quoted above are Mail Order prices  Prices include free delivery in U.K. 

r----------DAYSTROM LTD.
DEPT. W.W. 3, GLOUCESTER, ENGLAND

FREE BROCHURE AVAILABLE ON THE BRITISH INSTRUMENT RANGE OF MODELS

WW -005 FOR FURTHER DE'T'AILS
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.1. See the HEATHKIT EXHIBITION (concurrent with THE AUDIO FAIR)
i at the GRAND HOTEL, SOUTHAMPTON ROW, LONDON, (Admission Free) I

THURSDAY, FRIDAY, SATURDAY & SUNDAY Mar. 30th- Apr. 2nd II am. -9 pm. (Sun. 8pm.) 1

3 -3 W HI-FI STEREO AMPLIFIER
KIT Model S -33H An inexpensive

stereo -mono ampli-
fier with the high sensitivity necessary for lightweight
miniature ceramic pick-ups (e.g., Decca Deram).
De luxe version of the S-33 with attractive two-tone
grey Perspex panel.

Kit £15.17.6 Assembled £21.7.6

5 W HI-FI

system. Separate
and Radio inputs.
A printed circuit si
Kit £11.9.6

MONO AMPLIFIER
KIT Model MA -5
A low-priced general purpose
Hi -Fidelity amplifier based on
the popular S-33 for those who
do not require a stereophonic

bass and treble controls. Gram
Suitable for most crystal pick-ups.
mplifies construction.

Assembled £15.15.0

MONO CONTROL
Model UMC-I

Ideal for use with MA -I2
or similar amplifier. Output
0.25 v. Send for full details.

Kit £9.2.6

UNIT KIT

Assembled £14.2.6

FM TUNER KIT, Model FM -4U
Tuning range 88-108 Mc 's Fly-
wheel tuning. Atttractive pers
pex front panel in two tone grey
with golden trim. Thermometer
type tuning indicator, pre -

aligned I.F. transformers. Own built-in power supply.
Tuning heart model FMT-4U £2/15/- incl. P.T.
I.F. amplifier and power supply, Model FMA-4U.
Complete with case and valves L13113/-. Sold
separately.

Kit Total E16.8.11

MULTIMETER KIT Model MM-IU
Provides wide voltage, current, resistance
and dB ranges to cover hundreds of
applications. Sensitivity 20,000 ohms/volt
D.C. and 5,000 ohms/volt A.C. Ranges:
0-1.5 v. to 1,500 v. A.C. and D.C.; 0-
150RA to 15 A. D.C. measures resistance
from 0.20 to 20M0. 44in. 50iiA meter,
A polarity reversing switch eliminates
transferring test leads when alter-
natively measuring and - voltages.
Kit £12.18.0 Assembled E18.11.6

AUDIO SIGNAL GENERATOR KIT
Model AG -9U

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

Kit £23.15.0 Assembled E31.15.0

DECADE RESISTANCE BOX KIT
Model DR-IU. Range I-99,9990 in 152 Steps.
Ceramic switches throughout. Current rating from
500 mA. to 5 mA. according to decades in circuit.
Polished wooden cabinet supplied complete.

Kit £10.18.0 Assembled £14.18.0
 Prices include Postage U.K.

HI-FI STEREO AMPLIFIER
KIT Model S-99

18 w. output (9 per channel with
0.2 per cent, distortion at 9 w. per
channel). It has ganged controls.
Stereo/Mono gram, radio and tape recorder inputs
and push-button selection. Ultra -linear push-pull
output. P.C. boards, Attractive Perspex front panel
with golden surround and grey metal cabinet.
Kit £28.9.6 Assembled £38.9.6

HI -F1 SPEAKER SYSTEM KIT
Model SSU-I

Ducted -port bass reflex cabi-
net ," in the white." Fre
quency response is 40-16,000
c/s. Power rating 10 watts.
Matched speaker units 8in.
high flux (12,000 lines) with
hyperbolic cone and 4in.
wide angle dispersion type
for higher frequencies.

Kit (with legs) £12.12.0 (less legs) EII.17.6
(inc. P.T.)

A.M./F.M. TUNER KIT
Tuning range 88-108 M. (FM)
16-50, 200-550, 900-2,000 m.
Flywheel tuning. Attractive
Perspex front panel in two-tone
grey with golden trim. Thermometer type tuning
indicator, pre -aligned I.F. transformers. Switched
wide and narrow A.M. bandwidths.
TUNING HEART Model AFM-TI £4/13/6 (inc.
P.T.) I.F. AMPLIFIER and Power Unit Model
AFM-I. Complete with metal cabinet and valves
L22/11/6. Sold separately.

Kit Total £27.5.0

OXFORD TRANSISTOR PORTABLE
RADIO KIT Model UXR-2

Beautiful leather case. Easy -to.
read scale. 10 semi -conductors.
Printed circuit board. Special
loudspeaker. Sockets for earphone
tape recorder, car aerial, 9 -volt
battery operated. Easy to con-
struct, excellent in performance
and value.

Kit E14.18.0 (incl. P.T.)

SINE/SQUARE
GENERATOR
Model 1G -82U

Covers 20 c/s-I Mc/s. in
5 bands. Simultaneous
Sine and Square Wave outputs. Less than 0.15.15
rise time and on Square Wave. Less than
0.5% distortion on Sine wave. Up to 10 volts
output. This attractively styled generator is
designed for maximum operating convenience.
Size I3in. x 8zin, x 7in. deep.
Kit £25.15.9 Assembled E37.15.0

ELECTRONIC WORKSHOP KIT
EW-I

20 exciting experiments can be made with this one kit.
Kit £7.13.6 (incl. P.T.)

 Deferred Terms available on all orders above £10.

HI -Fl MONO POWER AMPLIFIER
KIT Model MA -12

A compact Hi -Fidelity power
amplifier (including auxiliary power
supply). 12 watts output. Wide
frequency range and low distortion.
A variable sensitivity control is
fitted enabling it to be used with
an existing amplifier in a stereo-
phonic system. Other applications

includes sound reinforcement systems, transmitter
modulators, for use with tape recorders.
Kit £12.18.0 Assembled £16.18.0

"COTSWOLD" SPEAKER
SYSTEM KIT

This acoustically designed en-
closure measures 26 X 23 X
141in., and houses a special I2in.
base speaker with 2in. speech
coil, elliptical middle speaker,
together with a pressure unit to
cover the full frequency range of
30-20,000 cis. Its polar -distribu-
tion makes it ideal for really Hi-Fi Stereo. Delivered
complete with speakers, cross -over unit, level control,
grille cloth, etc. Left in the white for finish to
personal taste, all parts are pre-cut and drilled for
ease of assembly.
Kit £25.12.0 Assembled £33.17.0

41in. VALVE VOLTMETER KIT
Model V -7A

The world's most popular valve volt-
meter with printed circuit and 1 per cent.
precision resistors to ensure consistent
laboratory performance. It has 7 voltage
ranges measuring respectively D.C. volts
to 1,500 and A.C. to 1,500 r.n.s. and
4,000 peak to peak. Resistance measure-
ments from 0.1 ohm to 1,000 megohms,
with internal battery. D.C. input resistance is II
megohms and dB measurement has a centre -zero
scale. Complete with test prod, leads and stand-
ardising battery. Power requirements, 200-250 v.
40-60 c/s. A.C. 10 watts.
H.V. and R.F. Probes available as optional extras.
Kit £13.18.6 Assembled £19.18.6

LOW PRICED SINE/SQUARE
GENERATOR KIT, MODEL AOIUW
This inexpensive generator covers 20 c/s- 150 kc/s
with a choice of sine or square waves, the latter up
to 50 kris. Output voltage ranges Sine -wave- 0-
100 mV., 0.1 v., 0.10 v. Square wave 0-800 mV.,
0-8 v., 0-80 v.
Kit £14.15.0 Assembled £21.5.0

DECADE CAPACITOR KIT
Model DC -I

Capacity values 100mitf to 0.114F in 100i.i.F steps.
Precision silver -mica capacitors and minimum loss
ceramic water switches ensures high accuracy.
Kit £7.15.0 Assembled E10.18.0

TELEVISION ALIGNMENT
GENERATOR KIT

Model HFW-I
Offers the maximum in performance, flexibility and
utility at the lowest possible cost. Several outstanding
features have been incorporated in this model which
are unusual in instruments in this price range. Fre-
quency coverage 3.6 Mc/s. to 220 Mc/s. on funda-
mentals. Unique non -mechanical sweep oscillator
system. High level output on all ranges. Sweep
deviations up to 42 Mc/s. Built-in fixed and variable
marker generator (5 Mc/s. crystal supplied).
Kit £38.18.0 Assembled £49.15.0
 Prices quoted are Mail Order Prices; retail
prices 5% extra.

DAysTirtom LTD
DEPT. W.W.3. GLOUCESTER, ENGLAND

Member of the Schlumberger Group including the Heath Company.

MANUFACTURERS OF THE WORLD'S LARGEST -SELLING ELECTRONIC KIT -SETS

WW -006 FOR FURTHER DETAILS
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AMATEUR TRANSMITTER KIT
Model DX -40U

o.- t . Covers all amateur bands from
60 to 10 metres, crystal controlled.
Power input 75 watts C.W. 60 watts
peak controlled carrier phone. Out -

nut 40 warts to aerial. Provision for VFO. Filters minimise
T.V. interference. Modulator and power supplies are
built-in. Single knob band switching is combined with a
pi -network output circuit for complete operating con-
venience. A high-grade moving -coil meter indicates the
final grid or anode current. Provision is made for the use
of 3 crystals with access through a trap-door in the back
of the cabinet. A 4 -position switch selects the appropriate
crystal or a jack for external VFO which can be used instead
of the crystal(s). Prices now reduced to:-
Kit .. 129.19.0 Assembled .... L41.8.0

GENERAL COVERAGE RECEIVER KIT
RG-I

An inexpensive communications type receiver specially
designed for the short wave listener with many refine-
ments found only in receivers costing much more. Freq.
coverage 32 Mc 5-1.7 Mc s in 5 ranges also M.W. band.
Kit .. 139.16.0 Assembled L53.0.0
Optional extras available.

GRID -DIP METER KIT. Model GD-IU
Functions as oscillator or absorption
wavemeter. With plug-in coils for
continuous frequency coverage from
1.8 Mc 's to 230 Mc's.

Kit..111.9.6 Assembled ..L14.9.6
Additional Plug-in Coils Model 341-U extend coverage
down to 350 kc s. With dial correlation curves. 176.

TRANSISTOR INTERCOM KITS
Models XI-IU and XIR-IU

9 v. battery operated. Up to five remote stations can be
operated with each Master. The Master unit can call any
one, combination, or all five Remote stations and any
Remote station can call the Master.

Model XI-IU (Master)
Kit .. 111.9.6 Assembled L17.9.6

Model XIR-IU (Remote)
Kit .. L4S.6 Assembled L5.18.0

OSCILLOSCOPE TRACE DOUBLER
KIT Model S -3U

This device will extend the use
of your single -beam oscilloscope
and, at a nominal cost, will give you
the advantages of a double (or
other multiple) beam 'scope.

Assembled 119.10.0
OSCILLOSCOPE ACCESSORY KITS

Demodulation Probe kit 337-C £2.17.6
Low -cap Attenuator Probe kit Pk -I 13.12.6
See also Oscilloscope page.

AMERICAN MARINE MODELS
Price:- include carriage, duty, import levy, etc.
DIRECTION FINDER, MR -21A
3WB transistor circuit, Kit .. £56.0.0
DEPTH SOUNDER MI-IIA
Soundings to 200ft. Kit .. L35.10.0
FUEL VAPOUR DETECTOR MI -25
Transistor circuit. Kit .. L23.0.0
TACHOMETER MI -31A
6, 12, 24 or 32 v. D.C. Kit .. 413.0.0

Please send for details.

 Prices include free delivery

)
" MOHICAN "

GENERAL COVERAGE
RECEIVER KIT
Model GC -1U

This fully transistor-
ised receiver which in-
cludes 4 piezo-electric
transfilters, is in the
forefront of receiver
design. It is an excel-
lent portable or fixed station receiver. The
R.F. front-end " is supplied as a pre -
assembled and pre -aligned unit. Its many
features include a 10 -transistor circuit.
printed circuit board, telescopic whip antenna
tuning meter, and a large slide -rule dial giving
a total length of approximately 70 inches.
Housed in a steel cabinet and powered by
two 6 volt dry batteries (not supplied),
mounted internally, it gives frequency
coverage from 580 kc s to 30 Mc s. in five
bands; thus enabling world-wide reception.
Electrical bandspread covers the amateur
bands from 80 to 10 metres-each band
having a scale length of approximately 8
inches, BFO tuning and Zener diode stabiliser.
Size 12in. z 10in.
Please write for specification leaflet.
Kit .. £37.17.6 Asmbld. £45.17.6

STABILISED POWER PACK
Models MSP-IM and MSP-IW

Specially recommended for
industrial and laboratory
use, meeting the need for
a reliable and versatile
stabilised power pack capa-
ble of a very high per-
formance. Input 200-250 v.
40-60 c s., A.C., fully fused. Outputs: H.T.
200-410 v. D.C. at 0-225 mA. in 3 switched
ranges. Unstabilised A.C., 6.3 v. at 4.5 A.
centre -tapped. Two Sin. " easy -to -read "
meters for reading voltage and current
simultaneously. Separate L.T. and H.T.
supply transformers. All output circuits are
isolated. Size I3in. 131in. x 9iin.

MSP-IM (with meters)
Kit .. 136.12.6 Asmbled 1111 143.12.6

MSP-IW (less meters)
Kit .. L29.17.6 Asmbld. 1111 136.17.6

BALUN COIL UNIT KIT
Model Will match unbalanced
co -axial lines to balanced lines of either
75 or 30052 impedance. Frequency range
10-80 m., input up to 200 watts.
Kit .. 15.5.6 Asmbld. 15.18.0

TAPE PRE -AMPLIFIER KITS
Models TA -IM and TA -IS

The Combined Tape _.

Record Replay Amplifier
is available in both
monophonic and stereo-
phonic models. Model TA -IM can be modified
to the stereo version with modification kit
TA -IC.

TA -IM Kit 1I9.18.0 Asmbld. 128.18.0
TA -IS Kit £25.10.0 Asmbld. 135.18.0

TA -IC Kit .. L6.15.0

All prices are moil order and include
free delivery in the U.K.

Deferred Terms
are available on all orders above £10 1.....

 Specification of any model available
on request

111111.........%11.11.4111_4........411f

dependable
.............sis...411...-......41,...s4

AMATEUR TRANSMITTER KIT
Model DX -100U

The World's most popular
Amateur TX Kit

 Completely self-contained. 150 w. D.C. input.
 Built-in highly stable VFO and all Power Supplies.
0 The KT88 high-level anode and screen modulator

stage gives over 100 watts of audio from less than
1.5 mV. input.

*Keying on CW is via the VFO and buffer amplifier
cathodes; the other RF valves are biased beyond
cut-off.

 Provision has been made for remote control operation.
 Covers all Amateur bands up CO 30 Mcis. 'phone or

cvv.
Kit .. 181.10.0 Assembled .. 1106.15.0

AMATEUR BANDS RECEIVER KIT
Mode! RA -I The ideal economically

priced fixed station,
portable or mobile receiver covering
the Amateur bands from 160-10 m.,
each band separately calibrated on a
large illuminated slide -rule dial. Features: Signal strength
meter, tuned RF amplifier stage, half -lattice filter, ad-
justable noise limiter. Freq. coverage 160, BO, 40, 20, 15,
10 metre bands, I.F. 1620 Icc s.
Kit .. 139.6.6 Assembled .... 152.10.0

AMERICAN HEATHKIT
SINGLE SIDE BAND EQUIPMENT

Transmitters, Receivers, Transceivers. Send for
details of models. Fully illustrated American
Catalogue of Heathkit range sent for only 1!-,
post-paid.

REFLECTED POWER METER KIT
Model HM-IIU Indicates, reliably but inexpensively,
whether the R.F. power output of your transmitter is
being transferred efficiently to the radiating antenna.
Kit .. L8.10.0 Assembled .... 110.15.0

VARIABLE FREQUENCY
OSCILLATOR KIT. Model VF-IU

Specially designed to meet the
demand for the maximum possible
flexibility from an amateur Trans-
mitter which would otherwise be
subject to certain limitations imposed
by crystal control. Calibrated for all
Amateur bands 160-10 metres,
fundamentals on 160 and 40 m. Ideal for Heathkit DX -40U
and similar transmitters.
Kit .. 110.17.6 Assembled .... 115.19.6

Q MULTIPLIER KIT. Model QPM-I
A reasonably priced Q Amplifier
for the amateur and short-wave
enthusiast. This self -powered unit
(200-250 v. 5060 c's) may be used
with communications receivers to
provide both additional selectivity
and signal rejection.
Models QPM-I for 470 Icc s. IF. QPM-I 6 for 1.6 MO. I.F.
Kit, either model 18.10.0
Assembled 112.14.0

AERIAL TOWER KITS. Model HT -I,
HT-IG

Height 32ft., sq. section 3ft. 3ft, at base (no stays re-
quired). Accessories available as extras:

HT-IG Kit (galvanised) 143.15.0
HT -1 Kit (red oxide) L37.15.0

 Prices quoted are Mail Order, retail prices
in general .5% extra

LTD ..........1111.....11,"...111,..,7
DEPT. W.W.3, GLOUCESTER, ENGLAND

MANUFACTURERS OF THE WORLD'S LARGEST -SELLING ELECTRONIC KIT -SETS
Member of the Schlumberger Group including the Heath Company.

WW -007 FOR FURTHER DETAILS
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't----------.-------------------------------------------------------------------------------------------------------i'
i See the HEATHKIT EXHIBITION (concurrent with THE AUDIO FAIR) I.

i at the GRAND HOTEL, SOUTHAMPTON ROW, LONDON. (Admission Free) i
i THURSDAY, FRIDAY, SATURDAY & SUNDAY Mar. 30th - Apr. 2nd I I am.- 9 pm. (Sun. 8 pm.) i
;i."."............."..............'".................'".....................'S'......"......."'" ''''."-""........."........S"....'""... .".........."....."......."""'"L. "".""...""""' "''"""....""."""""..."'"..."'........'...... "S"...."'"..... 4:

A new dimension in SOUND! Listen to the BBC FM
Stereo broadcasts on your existing tuner by converting
it to Stereo with a low-cost transistorised FM DECODER,
Model SD -I.

Specially designed for use with Heath -
kit tuners, models FM -4U and AFM-I ,
but, because it is self -powered, it
may also be used with most other
makes of FM tuner.
* Can be used with most valve,'

transistor FM Tuners
* Self -powered
* Solid state -7 transistor, I silicon diode circuitry
* Automatic stereo indicator
* Compact-free standing unit
* So easy to build. So easy to operate
Complete instructions given in manual for interconnection to i
Heathkit models and general guidance for other tuners.

KIT 1.8.10.0 Assembled £12.5.0

BERKELEY Slim -line
SPEAKER SYSTEM

A new concept in Heathkit loudspeaker design. The
cabinet shell is assembled and finished in superb Queens-
land walnut veneer. Two specially designed speakers,
a I2in. bass unit and 4in. mid/high frequency unit and an
L.C. cross -over network provide the smooth 30-17,000 c/s,
frequency response. Its professional cabinet styling will
blend with both traditional and contemporary decors.
15 ohm nominal impedance. Size 26in. x I7in x 7iin. deep.

KIT £19.10.0 Assembled-£24.

The outstanding
20 20 WATT TRANSISTOR

STEREO AMPLIFIER
Model AN -22U

* Professional, elegant, slim -line styl-
i ng.

* 5 stereo inputs (each channel).
* 20 transistor, 10 diode circuit.
* Superb performance for price.
Dimensions: 15 -Ain. w. x h. x
1241n. deep. Kit L391101- less cabinet.
Assembled L59/15/0 incl. cabinet.

g.- COMPARE ANY HEATHKIT MODEL FOR PRICE, PERFORMANCE, QUALITY

Optional extra
Walnut veneered

cabinet
E2.5.0.

Enjoy the BBC stereo FM transmissions
with the New De Luxe

TRANSISTOR STEREO FM
TUNER (Model TFM-IS)

Mono version TFM-IM also available.
Designed to harmonise and match the " International Class " de luxe transistor.
amplifier, AA -22U.
* Professional, elegant, slim -line styling
* Tuning range 88-108 Mc/s. Optional extra.
* 14 Transistor, 4 -diode circuit Walnut veneered
* Pre -assembled, pre -aligned RF Tuning heart cabinet, 42.5.0
* 4 stage I.F. amplifier
* Own built-in power supply
Available for your convenience in separate parts and can be built for a
Total price kit Model TFM-IM (Mono) 420.19.0 incl. P.T.
Total price kit Model TFM-IS (Stereo) 424.18.0 incl. P.T.

A Low-cost transistor stereo Amplifier 3 + 3 Watt output
Model TS -23
Breaks the price barrier in transistor
amplifier cost. Incorporates all the
essential features for good quality
reproduction from gram, radio and other
sources.

* 3 watts rms (15 ohms) per channel
* Wide frequency response 15 c s to 18 KO -3 dB
* New compact, professional slim -line styling
* For free-standing or cabinet mounting
Price Amplifier TS -23 (less Cab.) KIT £17.15.0
Amplifier and Cabinet KIT £18.19.0

Mali TODAY for your
Mail Order prices quoted. Retail prices 5 extra.

tf

FREE Copy

The CAR RADIO you have asked For, Model CR-I

Complete your motoring pleasure with
this small compact high performance unit.
Superb longwave and medium wave enter-
tainment wherever you drive. For 12 v.
positive or 12 v. negative earth systems.

* 8 latest semi -conductors (6 transistors, 2 diodes)
* Powerful output (4 watts) will drive two loudspeakers
* Extremely low battery consumption
* Pre -assembled and aligned tuning unit
* Tastefully styled to harmonise with most car colour

schemes
Supplied in two units, RF amp kit £l.13.6, incl. P.T. IF/AF amp.
kit £I1.3.6. TOTAL PRICE KIT (excluding L.5.) £12.17.0,
incl. P.T. Quality 8in. x 5in. Loudspeaker £1.16.1, incl. P.T.

At last, good performance from a `MINI' Speaker with
the AVON compact speaker system.
Fully finished cabinet facilitates faster
construction. This model offers sub-
stantial saving in price over models of a
similar size and performance.

* Mini size-only fin. w. x 13-lin. h. x 8,a -in. deep
* For use with amplifiers with 8-16t2 output impedance
* Beautiful fully -finished wooden cabinet
* Two special loudspeakers, 6in. bass, 3in. HF unit
In two separate parts, can be built for a total price,
KIT £13.16.0, incl. P.T. Send for full leaflet.

of the Heathkit catalogue
'To DAYSTROM LTD. Dept. WW3. Gloucester.

Please send me FREE CATALOGUE (Yes/No)

/ WELCOlii.E 233 Tottenham Court Rd., W.I.' I Please send me model(s)

i TO OUR Tel.: MUSeum 7349 i !For which I enclose s d post paid.

LONDON Opening times: I NAME

1 HEATHKIT Mon: Sat. 9 a.m.-5.30 p.m. i I (Block Capitals)

i ( U:TFE Thurs. 11 a.m.-2.30 p.m. (
i ADDRESS

,1,........-...................................................................................-..................4 _
WW -008 FOR FURTHER DETAILS

Tel. Glo. 20217
Please send FREE copy of Cata- I
logue to my friend.

NAME

ADDRESS

WW3 I
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ANTI -VIBRATION DEVICES BY

SILENTBLOC
Andre Rubber Co. Ltd. is another Silentbloc Company

Silentbloc

will solve
your

Vibration

Problem

Take a Frustex instrument mounting ... like the one featured
on the left; or the bonded stud next to it. Perhaps the pedestal
flange type in the centre and the ring stud mounting to its
right command your interest? What do they all mean?
They, and the thousands of other components which
SILENTBLOC design and manufacture, mean the end to
most of those vibration troubles.
Combating vibration is SILENTBLOC'S business... but we're
not dogmatic about it, low -frequencies constitute a special
challenge. But, whatever your problem, give it to us - and
you can be sure of one thing: if it can be solved we'll find
the correct answer to it.

SILENTBLOC LTD  MANOR ROYAL  CRAWLEY  SUSSEX
Telephone: Crawley 27733 Telegrams: Silentbloc Crawley Telex No. 87177

Ventbluc products arc also manufactured by Silentbloc (Australia) Pty. Ltd., Melbourne

WW -009 FOR FURTHER DETAILS an.away 5,503

r
4
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miniature switches
on a
SAME DAY
SERVICE

GET SWITCHED ON! HIGH QUALITY
COMPETITIVE
PRICES
IMMEDIATE
DELIVERY

Send now for our new catalogue sup-
plement which contains full details of a
wide range of miniature switches.

RADIO AND TELEVISION SERVICES
P.O. Box 11 Gloucester Street Cambridge

Ring Cambridge 51471-direct line for spares orders
Ring Cambridge 59101-other business
The STD prefix for Cambridge is OCA3

LTD.

A MEMBER OF THE

(ROUP OF COMPANIES

WW -010 FOR FURTHER DETAILS
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INCREASE THE SENSITIVITY

OF YOUR OSCILLOSCOPE,

VOLTMETER OR

COUNTER

11=1116.

t

tEVELLI A .0 Int r Tef

3i, tr) d

020

OFF
a. oda.

&NPU

411111111

MADE IN ENGLAND

TA60.!:,

C>IL

"SR
-(C)#'

TA605
ACTUAL
SIZE

The TA401 is similar
to the TA601
as illustrated

SPECIFICATIONS TYPE TA401 TYPE TA60 I TYPE TA605

GAIN 40dB 0.IdB 60dB 0.1dB 20, 30, 40, 50 and 60dB+0.2dB

BANDWIDTH
3dB IHz-3MHz 3Hz-I.2MHz 20-40dB, IHz-3MHz; 50dB, 2Hz-2MHz;

60dB, 4Hz-1.5MHz

BANDWIDTH
-0.3dB 4Hz- I MHz 10Hz-300kHz 20-40dB, 4Hz-IMHz;

60dB, IOHz-300kHz

INPUT >51`ln, <40pF > 1MS2, <50pF >5M12, <40pF
IMPEDANCE from 100Hz to IMHz from 100Hz to 300kHz from 100Hz to 300kHz

INPUT NOISE 151N, zero source
<50µV, I 00k11 source

<I5µV, zero source
<40pV, IOOk12 source

As TA401 and TA601
at 40dB and 60dB

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

AVAILABLE
OUTPUT IV up to I MHz, 300mV at 3MHz, into load of 100k22 & 50pF I.5V up to 2MHz

IV at 3MHz, into 1001a1 and 50pF

OUTPUT
IMPEDANCE 10011 in series with 6.4µF

SIZE & WEIGHT 3in. x Ifin. x Ifin. 7 oz. 2fin. x 4in. x 5fin. 24lbs.
PRICE with battery £27 0 0

and input lead £17 0 0 E17 0 0 (Optional A.C. Power Unit £7 10 0 Extra)

LEVELL
PORTABLE INSTRUMENTS

Fully detailed leafletsare available on our complete range of portable instruments.

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

WW ---OH FOR FURTHER DETAILS
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(MINUS X)

ALPHABET1CALLY...we can list the names

GEOGRAPHICALLY...we can list the countries

All over the world students know that CREI HOME

STUDY COURSES are supplying the answer to their

need for advanced Technical Education in the field

of Electronic Engineering Technology.

CREI PROGRAMMES ARE AVAILABLE IN:

Electronic Engineering Technology

Industrial Electronics for Automation

Computer Systems Technology

Nuclear Engineering

Mathematics for Electronic Engineers

Television Engineering

Radar Et Servo Engineering

City 8- Guilds of London Institute : Subject 49

and Supplementary Studies Subject No. 300

Write for free brochures to.

C.R.E.I. (London) (Dept. W.W. 77)
WALPOLE HOUSE, 173/176 SLOANE STREET, LONDON, S.W.1

Telephone: Belgravia 8662

INTERNATIONAL DIVISION OF CAPITOL RADIO ENGINEERING INSTITUTE WASHINGTON D.C.
WW -012 FOR FURiliiER Dg:xAta-S

PLEASE SEND ME (FOR MY INFORMATION AND ENTIRELY
WITHOUT OBLIGATION) FULL DETAILS OF THE EDUCATIONAL
PROGRAMMES OFFERED BY YOUR INSTITUTE

NAME

ADDRESS

ELECTRONICS EXPERIENCE

C.R.E.I. (LONDON) (DEPT. WW 77)
WALPOLE HOUSE, 173 176 SLOANE STREET, S.W.1
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SOUND
S EN SE
Broadcasting and recording studios throughout the world know that
their efforts will be judged by millions of listeners and they take care
-that their own monitoring and listening rooms use the best equipment
available. It is not surprising that the more discerning listeners use the
same equipment in their own homes.

The new Listening and 1)( iiimi,tiation Room of the BBC Transcription Service, fitted with
QUAD 22 control unit, QUAD II power amplifiers and QUAD electrostatic loudspeakers.

*OSA*
11111.11111M110

for the closest approach to the original sound.

For full details of the QUAD range of units, send a postcard to:
Ref: The Acoustical Manufacturing Co. Ltd. Huntingdon. Tel: Huntingdon 2561/2

WW -013 FOR FURTHER DETAILS
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-the first name in mobile radio

PYE 'CAMBRIDGE' mobile radio
for dependable, reliability -tested, peak -performance, always

 All -transistor receiver -100 mA battery drain
 G.P.O. approved; meets U.S., Canadian and European
specifications OSealed I.F. block fitters
 A.M. or F.M. versions  Dust and splash proof
 Option of 12i kc/s, 20/25/30 kc/s or 40/50/60 kc/s
channel spacing  1 to 8 channels available

Pye Telecommunications Limited, Cambridge, England.
Telephone Cambridge 61222. Telex 81166

WW -014 FOR FURTHER DETAILS M.R.13
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THE ANTEX RANGE
-an iron for every precision need!

F

40W. M odelsfor 20 or
24V (mains models
available shortly)-ke
bit fitted-alternative
bits available. 42/6d

ES
25W. Models for 12,
24,110,220 or 240V
supply. i" bit fitted -
3 alternative bits
available. 35/-

E

20W. Models for 24,
110, 220 or 240V
supply. k" bit fitted -
8 alternative bits
available. 35/-

G
18W.M od els for 110,
220 or 240V supply.
3/32" bit fitted 3

alternative bits avail -
able. 32/6d

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

HOURS of work reduced to
SECONDS with the new ANTEX

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

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

sucks up molten solder into stainless steel catcher. Operates by

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

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

CATCHER

ANTEX LTD
Grosvenor House, Croydon,
Surrey, MUNicipal 2774

WW-01S FOR FURTHER DETAILS
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in defence

Erie's contribution to defence, radar circuitry
etc., centres on the Weecon 8100 Series Plate
Ceramicons, and the 8300 Series of silvered
Chip Ceramicons.
The 8100 Series consists of seven sizes of
insulated miniature plate capacitors in the wide
range of ceramic materials associated with Erie
manufacture, giving capacitance values from 2.5pf
to 71,500pf. The rectangular bodies are completely
insulated in a stable phenolic resin and range in
size from 0.10" square to 0.60" square. Over the

complete range is the choice of two working potentials,
100Vdc and 200Vdc at -55 C to +85°C (to +125°C

Erie take a pride
in performance

and ±150°C with derating), and with capacitance
tolerances down to 1% and + 2% available, new areas
of application for ceramic capacitors are opened.
The 8300 Series of silvered Chip Ceramicons meets the
demands of hybrid integrated circuit production.
In defence, as in aerospace, communications, instru-
mentation as well as the whole range of modern
electronics . . . Erie take a pride in performance
Write for details of Weecon Capacitors to:-
ER I E RESISTOR LIMITED,
Great Yarmouth, Norfolk, England.
Telephone: GreatYarmouth 4911 Cables:
Resistor Great Yarmouth. Telex : 97421.

Erie, Weecon and Ceramicon are registered trade marks of Erie Resistor Limited

WW -016 FOR FURTHER DETAILS
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the Services
newest
highpower
manpack

A MENDER Of TM COPITROLS
AND COMMUMICATIONS GROUP

COMPACT

PROVEN-
adaptable

LIGHTWEIGHT

"Against intense competition the BCC 30 has been
selected to fill the A14 role for the British Services."

The A14-BCC 30 is the lightest, smallest, fully transisto-
rised, one man high power H F transmitter -receiver station
with an output of up to 30 watts.

Fully approved to British Ministry of Defence DEF 133
standards and to United States Mil. Std. 188B the A14-
BCC 30 has already been selected by the British Services,
Commonwealth, NATO and United States forces.

BRITISH COMMUNICATIONS CORPORATION LTD.
SOUTH WAY, EXHIBITION GROUNDS, WEMBLEY, MIDDLESEX
Telephone: WEMbley 1212 Cables: BEECEECEE Wembley

WW -017 FOR FURTHER DETAILS
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VALVES FOR: Radio and T.V. Retailers
T.V. Rental Groups

Trade Service
Radio Relay Companies

Audio Equipment
Electronic Equipment

Instrumentation
Computer Manufacturers

Aircraft, Marine and Radar
Communications Equipment

Public Corporations
Civic Councils

Educational Authorities
Hospitals and Medical Schools

Research and Development
Government Departments

AIR REGISTRATION BOARD AND
MINISTRY OF AVIATION

APPROVED

A NEW DIRECT LINE
ROUTED STRAIGHT TO

OUR INDUSTRIAL

ORDER DEPARTMENT

ALWAYS

PHONE

pinnacle
FIRST

Pinnacle
PINNACLE ELECTRONICS LTD

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

WW -018 FOR FURTHER DETAILS
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system 20 by Wharfedale
System 20 is the brilliant
new High Fidelity system by
Wharfedale the system by
which all others will be
judged.
For the first time ever
Wharfedale-makers of the
world's finest loudspeakers
-offer a complete High

III 11,01

Fidelity system. This is bui t
to extremely high perform-

ance standards that will
satisfy the most critical
professional but it is simpli-
city itself to operate:

ml

SYSTEM 20 comprises:
Wharfedale WHF-20 tran-
sistorized stereo amplifier
(20 watts per channel).
Wharfedale WFM-1 High
Fidelity transistorized stereo
tuner and two alternative
transcription turntables -
the WTT1 and WTT2 con-

taining the THORENS TD
124 and the GARRARD
LAB80 respectively.
There is a choice of
two housings-the elegant
Howard console and the
modern as tomorrow Selby
lowboy.

tlp

IT.PINIMI

'I 1"I qp.
9111/111111/111M1111111M111

1:111:11111MMIII=1

Alternatively Matched Units
are available as illustrated.

RANK WHARFEDALE LTD IDLE BRADFORD YORKSHIRE

IT A
WHARFEDALE

For 24 page colour folder giving
full details and specifications of
this exciting new High Fidelity
development complete the coupon
now.

NAME

ADDRESS

TOWN

COUNTY
W.3

Tel. Bradford 612552/3 Grams Wharfedale Bradford

WW -019 FOR FURTHER DETAILS
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Wireless World

ENQUIRY SERVICE FOR

PROFESSIONAL READERS

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

PLEASE USE CAPITAL LETTERS

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

PRIERE D'UTILISER DES CARACTERES D'IMPRIMERIE

Weitere Einzelheiten fiber irgendwelche Artikel, die auf
redaktionellen oder Anzeigenseiten erschienen erhalten
Sie, indem Sie eine oder mehrere der beigeftigten Karten
ausfellen und die Kennummer(n) angeben. Ihre Anfrage
wird an den Hersteller weitergeleitet, und Sie werden dann
direkt von ihm horen. Karten, die im Ausland aufgegeben
werden, mtissen frankiert werden. Diese Service-Karten
sind sechs Monate vom Ausgabetag giiltig.

BITTE IN BLOCKSCHRIFT AUSFULLEN

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

SI PREGA DI COMPILARE LE SCHEDE
STAMPATELLO

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

SIRVASE ESCRIBIR CON LETRAS MAYUSCULAS

10-12 Watts - 5 kVA

DRAKE TRANSFORMERS
INCORPORATING R. F. GILSON-L T D. - -

Mains Transformers
Chokes

Audio Output Transformers
Audio Input Transformers

Saturable Reactors
Coils

Current Transformers
Transistor Transformers

Inverter Transformers
Screened Microphone Transformers

Wide Band R.F. Transformers

DRAKE TRANSFORMERS LTD., BILLERICAY, ESSEX
Billericay 1155

WW -0/0 FOR FURTHER DETAILS
A'
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Integrity in instrumentation

INVESTING IN THE FUTURE
Constant research and development is essential to the continuing success of any company.
Nowhere is it more important than in instrument manufacture, where the increasing sophisti-
cation of new equipment demands ever higher standards of accuracy, reliability and quality.
At Sifam, great emphasis is placed on this "investment in the future". Dynamic market research
by the company's own specialists is fed into a research and design laboratory ideally equipped
and staffed by men dedicated to the Sifam creed of cautionary thoroughness in design. To this
research is added the vital ingredient of vision.
The results - it could be anything from a complete new range to a modified scale, or even a
redesigned case-are exhaustively tested. In addition, at each stage from conception to
production, planned consultations take place between all departments to ensure that what is
eventually offered to the customer is up to the highest standard - never, never, 'down to a price'.

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

WW -021 FOR FURTHER DETAILS
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approx.
40/- each,
dependent on quantity.

TIMERS
MICRO SWITCHES

IMMEDIATE DESPATCH

S5G

* I MILLION OPS.
5 amp. co Sub -minia-
ture Micro -switch.

2/5 each
per 1,000

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

As low as 45/5 each

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

colours.

5/4 each
per 500.

C-5
*LOW TORQUE

PRECISION
ROTARY
SWITCH.

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

6/3 each

per I.000.

V -10-1B

* 1 MILLION
OPERATIONS.

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

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

V -10-1A Solder Tags III each per 1,000

VV -15-1A

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

1/8 each

per 1,000.
Single Throw 1 6 each

VV-5GW-1A44

* LIGHT FORCE
* 4 gms. Wire

actuator.
* Designed for

coin -operated mechanisms.

4/1 each per 1,000

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

PROCESS TIMERS
611 T Delay Relay

* 2, 5, 15, & 25
secs. Delay

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

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

AT -10

SYT MINI -TIMER
AUTOMATIC RE -SET
* DIAL RANGES
10 secs, to 6 hours.
* Mains operation.
* 5 AMPS.
DOUBLE POLE,
DOUBLE THROW
SWITCHING
INCORPORATED.
Accuracy -;-%.
From £9.5.6 each

STP Sub -Mini Process Timer
Automatic Re -set
* Plug-in
Octal base.
* Mains
operation.
* Built-in
2 amp. c o.
switching.
* 10 secs. to

hour.
From £5.3.6 each.

PNEUMATIC TIMER -delay relay

* Fully adjustable up to 200 seconds.
Fitted with 15 amp. S.P.D.T. switch.

* One model provides delay after
energise or delay after de -energise.

App. £6.0.0 dependent on quantity.

PROXIMITY SWITCH -11. 2 GNA
* FOR BATCHING, CONVEYORS, MACHINE

TOOL CONTROL, PACKAGING, SORTING,
etc.

* SENSES FERROUS AND NON-FERROUS
OBJECTS.

* NEEDS NO MECHANICAL FORCE OR
PRESSURE TO OPERATE.

* SOLID STATE SENSING HEAD, plus Power
Pack.From

£6.14.5 each.

Latest development: Proximity head: Requiring NO POWER PACK: app. El 1 .0.0
NORTHERN STOCKISTS AND DISTRIBUTORS: GORDON WILSON (AUTOMATION) LTD. BLACKBURN 59921

SOUTHERN STOCKISTS AND DISTRIBUTORS EDMUNDSONS ELECTRONICS LTD. NEW CROSS 9731
MIDLAND STOCKISTS AND DISTRIBUTORS: B.P.G. ELECTRO-MECHANICAL SUPPLY CO. LEICESTER 61460

(Dept. W.W.I 1) OMRON PRECISION CONTROLS
313 Edgware Road, London, W.2 Tel.: Paddington 2370

WW -022 FOR FURTHER DETAILS
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The best pick-up arm in the world

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

For sales and service ring Steyning 2228.

S.M.E. LIMITED STEYNING SUSSEX ENGLAND
WW -023 FOR FURTHER DETAILS

VANINCNITING

WW -024

AU purpose 6" & 12" Units
* I", 2", 3" or 4" Vacuum Systems
* Fully fitted workchamber
* 10-1 torr in 4 minutes with 4" system
* 12v. 40A. LT Evaporation supply
* 3000v. 100mV. Ion clean up supply

1 9 6 6
MI OUSE" AWARD

TO INDUSTRY

Accessories include Carbon Coating and Sputtering Equipment,
Rotary Drives and 6 -source Turret.

Complete Microcircuit and Thin Film Production Equipment
is also available.

Full details on request.

GENEVAC LTD., Subsidiary of General Engineering Co. (Radcliffe) Ltd.

PIONEER MILL RADCLIFFE MANCHESTER
Tel.: Radcliffe 3041-5

Branch Offices:
LONDON MIDLAND SCOTTISH MANCHESTER LIVERPOOL
Tel.: Tel.: Tel.: Tel.. Tel.:
(STD 01)643 4541-4 SHIRLEY 4508 CALEDONIAN 5597 BLACKFRIARS 0185 CENTRAL 9532-3

FOR FURTHER DETAILS
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Leading Radar Manufacturers use Ferranti T.R. Cells
in Airborne, Ground and Marine Radar Systems. A
comprehensive range of T.R. Cells is available covering
frequencies from 2,700 MHz to 35,000 MHz. Write for
further information to:

FERRANTI
First uture

FERRANTI LTD KINGS CROSS ROAD
DUNDEE Tel: (ODU2) DUNDEE 89311

WW-O kOit FURTHER DETAILS 01/T97
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THE
AMPLIFIER

FOR
CERAMIC
PICKUPS

222 STEREO AMPLIFIER

There are a number of ceramic pickups capable of
giving excellent results with a good amplifier.
Our 222 was expressly designed for these pickups.
It has all the facilities you look for in a high fidelity
amplifier and a choice of matching FM and AM -FM
tuners.
For those who wish to use a magnetic pickup there
is the 221 amplifier, which has other additional
facilities.
221 STEREO AMPLIFIER £35 10 0

222 STEREO AMPLIFIER £28 15 0

223 AM -FM TUNER £31 9 0

224 FM TUNER £25 2 3

OPTIONAL CASE, teak and vinyl hide
as illustrated. All models £3 10 0

M5 STEREO RADIO DECODER E14 10 0

For full details and technical specifications of all
models, plus list of stockists, post coupon or write
mentioning 3WW67.

ARMSTRONG AUDIO LIMITED
NARLTERS ROAD, LONDON, N.7

Telephone: NORTH 3213

Cbtotsnott9
AUDIO FAIR. ENQUIRY ROOM 539
BOOTH 45 DEMONSTRATION ROOM 538

name

address

3WW67

WW -026 FOR FURTHER DETAILS

" - -

Elcom complete mixing equipment is designed around the
well known Elcom Electronic Fader which provides a
noise free stepless fade.

A wide range of equipment
is available from the trans-
portable four channel Mono/
Stereo battery/mains units to
large multi -channel studio
consoles.

Standard equipment can
be provided at low cost with
an unlimited combination of
facilities to customers speci-
fication, and we are pleased
to discuss specific require-
ments and submit quotations.

ELC
A member of the Painton group of Companies

For full details write or phone:

ELCOM (NORTHAMPTON )LTD.

WEEDON ROAD INDUSTRIAL ESTATE

NORTHAMPTON. Tel. Northampton 51873

-O., r OR FURTHER DETAILS
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Thorn
subminiature
lamps and
lampholders

have the measure of today's panel and instrument lighting problems
The lamps have an operational life of 60,000 hours when operated
at 5 volts, or 5,000 hours at 6 volts, with a light output of  35 lumens
at  06 amps and .75 lumens at  07 amps respectively.
They have been vibration tested to BS.2G.100 grade B and meet
the requirements of E.I.D. release and other similar specifications.
Two types are available : L.1122-a wire ended lamp with leads,

NATO Stock No : 6240-99-995-1189 and L.1123-capped
version, NATO Stock No 6240-99-995-1198.

Lampholders, as illustrated (left to right)
Sub -miniature Indicator Light type 0951.
Sub -miniature Indicator Light type 0978.
TA4522

Sub -miniature Light type 0976.
Midget Indicator Light type 0977-related in size but uses a 28
volt .04 ampere lamp with a light output of 3.75 lumens and an
operational life of some 25,000 hours.
Sub -miniature Lampholder type 2348.
Sub -miniature Indicator Light type 1081.
Sealed Sub -miniature Lampholder type 0430.

Please write for full details to:

t Thorn Special Products Ltd
Great Cambridge Road, Enfield, Middx. HOWard 2477

° J A member of the Thorn Electrical Industries Ltd. group of companies

WW -028 FOR FURTHER DETAILS
TSP 14
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the worlds
finest sound

equipment at the
INTERNATIONAL

au
Festival & Fair
March 30 -31st Aprillst-2nd
11 a.m. 9 p.m.

. . . held over the weekend in the heart of London's West
End, this is acknowledged to be the finest Exhibition of its
kind in the WORLD
Famous international manufacturers give demonstrations
all day long of microphones, Pick-ups, stylii, turn -tables,
amplifiers, speakers, tapes, tape recorders and many
many accessories.
Musicians, technicians, professionals, amateurs-all will
find something new to interest them.

* Here hear the best Sounds in the world.

to obtain

write direct
or Music Shop, or

(enclosing
stamped and \ \SSV\

so),20ce,\.

complimentary tickets:
Just ask at your nearest
Audio, Record, Radio

addressed Vsse" \14.G.
AUDIO HOUSE, VO°66(
envelope) to:

42 MANCHESTER ST
LONDON W.1,

WW -029 FOR FURTHER DETAILS

Kolectric
present
their

AUTOMATIC

COIL WINDING MACHINE
Type A111 (25-50 S.W.G.)
Type Al X (19-46 S. W.G.)

incorporating ALL these refinements:

* Provision for simultaneous winding of several coils

Micrometer traverse setting

* Wire gauge indicator with various settings to which
machine can quickly be adjusted without changing
any gears

* Instantaneous re -set turns counter reading up to
100,000 turns; predetermined version available

* Efficient wire tensioning stand supporting one or
more reels of wire

* Cadmium- or chromium -plated steel parts

A fully illustrated leaflet quoting complete technical
specifications is available. We will be pleased to send
it to you on request.

KOIMLIC TD
HAYES ROAD, SOUTHALL

MIDDLESEX

Tel.: SOUTHALL 6002 3

WW -030 FOR FURTHER DETAILS
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DESIGNED FOR TODAY
TWO NEW MICROPHON

THE NEW TELEMIKE-
hand microphone for 2 -way operation

ES FROM AMPLIVOX

THE NEW ELITE-
high fidelity moving coil microphone

 Transmits or receives on a
single transducer

Modern styling and attrac-
tive colour scheme

High fidelity reproduction

Full frequency coverage
 High power performance Reliable switching

Rugged robust construction
 Excellent speech quality

AMPLIVOX

Modern appearance

Available with single pole
and double pole changeover
switches

MAKE SOUND SENSE
Ideal for use with dictating machines; telephone answering systems; tape recorders; conferences; radio

telephones and pocket sets.
AMPLIVOX LIMITED, INDUSTRIAL DIVISION

Beresford Avenue, Wembley, Middx. Phone : WEMbley 8991  Grams and cables : Amplivox Wembley
WW -031 FOR FURTHER DETAILS
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il)
le ILIERelr'S CERAMICS

tor the ELECTRONIC !NDUSTRY
(and Electrical Appliance Manufacture)

Frequelex-for high -frequency insulation.

Refractories for high -temperature insulation.

Bullers porcelain for general insulation purposes.

Meticulous care in manufacture, high quality mate-
rial, with particular attention applied to dimensional
precision and accuracy, explain the efficiency and
ease of assembly when using Bullers die pressed
products. Write today for detailed particulars.

BULLERS LIMITED
Milton, Stoke-on-Trent, Staffs.

Phone: Stoke-on-Trent 54321 (5 lines)
Telegrams & Cables: Boilers, Stoke-on-Trent

London Office: 6 Laurence Pountney Hill, E.C.ti
Phone: MANsion House 9971

WW -032 FOR FURTHER DETAILS

FRAHM
vibrating
reed
FREQUENCY

METERS
are widely used as standards in many industries because: -

1) They are accurate (to or +.0.1.° as specified)
2) They are not voltage or temperature sensitive, within wide limits
3) They are unaffected by waveform errors, load, power factor or phase

shift
4) They will operate on A.C., pulsating or interrupted D.C., and super-

imposed circuits
5) They need only low input power
6) They are compact and self-contained
7) They are rugged and dependable
FRAHM Vibrating Reed Frequency Meters are available in miniature,
switchboard and portable forms, in ranges from 10 to 1700 cps. Descriptive
literature on these meters, and on FRAHM Resonant Reed Tachometers,
freely available from the sole U.K. distributors:-

ANDERS METER SERVICE
ANDERS ELECTRONICS LTD. 103 HAMPSTEAD ROAD LONDON NW1
TELEPHONE EUSTON 1639 MINISTRY OF AVIATION APPROVED

WW -033 FOR FURTHER DETAILS

VARIABLE D.C. POWER UNIT WITH

ACCUMULATOR PERFORMANCE FROM

A.C. MAINS

EFFECTIVE
RESISTANCE

LESS THAN

-1 ohm.

TYPE

250VRU 30'20
250VRU 60;10

PRICE

S131-5-0

FEATURES
0-30 VOLTS Variable up to 20 AMPS.
0-60 VOLTS Variable up to 10 AMPS also available.
RIPPLE CONTENT negligible, IMPEDANCE and REGULA-
TION equivalent to accumulator performance. SILICON
RECTIFIERS. Inadvertent " SHORT " protection.
OVERLOAD CAPACITY 200% for short periods.
APPLICATIONS
Operating and Servicing transistorised equipment. 12 v. Mobile
radio/tel. operation, D.C. Motors, relays, industrial power, etc.
from any point of A.C. WITHOUT THE USE OF ACCUMU-
LATORS.

12 v. or 24 v. FIXED OUTPUTS up to 24 Amps. also available,
AVOID THE
TION YOU
EI31/5/-.

See us at the
1967 R.E.C. Show

23 -26th May

EXTRA EXPENSE OF SUPER REGULA-
MAY NEVER NEED. Prices £141/16/- to

LIMITED

Please write to department C 3b. BROWELLS LANE,
for current literature. FELTHAM,

ENGL
MIDDX.

AND
Tel.: FEL 4837-4242

VALRADIO and STEREOSONOSCOPE are the registered trade
marks of VALRADIO LTD.

WW -034 FOR FURTHER DETAILS
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THIS IS THE DIGITAL VOLTMETER

YOU HAVE BEEN WAITING FOR!

Isolated input 
lmV-1000V d.c. in four ranges.

Response time 0.1 second 
Accuracy 0.1% 

Calibration using integral standard cell 

The Bradley Digital Voltmeter Type 160 is a com-
pact, high performance instrument, having an
accuracy of 0.1% of reading. It has been designed
to ensure high reliability and ease of operation.
The input is fully floating.
High reliability. Fully electronic operation with-
out any mechanical moving parts and the exclusive
use of silicon planar transistors ensure high reliabil-
ity. The circuit boards are fitted with gold plated
plug-in contacts and the use of three dimensional
construction gives excellent mechanical stability.

Ease of operation. Only two switches cover all
functions-ranging and polarity, including filter.
Polarity is indicated by a neon indicator tube.

SEE YOUR ELECTRONIC INDEX

Price: £240
Automatic Polarity is available on

the Type 160A. Price f280 complete.

 Polarity indication
 Switched a.c. filter
 Only two controls
 All solid-state
 Compact, lightweight

The inherent high degree of stability makes frequent
checking of calibration and zero -setting unneces-
sary. A fifth position of the range switch selects an
internal standard cell for checking and calibration
of the instrument. A filter can be switched into the
input circuit to supress any superimposed noise or
a.c. on the input signal.

Ease of reading. Neon indicator tubes with high
light intensity ensure ease of reading even in
conditions of bright ambient light. The decimal
point is positioned automatically by the range
switch. Small size and light weight makes possible
the placing of the Digital Voltmeter in the most
convenient position for the user.

LIBRARY FOR FULL TECHNICAL DATA

G. & E. BRADLEY
LIMITED

Electral House, Neasden Lane, London, N.W.10. Telephone DOLIis Hill 7811 Telex. 25583

WW -035 FOR FURTHER DETAILS
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Pat.110
mono-bloc
connectors

with
closed entry

contacts
FULLY APPROVED TO DEF 5325-5 STANDARD FOR

9, 15, 25, 37 AND 50 WAY CONNECTORS.

These connectors consist of one-piece Diallyl Phthalate
moulding with hard gold plated plug pins, socket contacts,
and beryllium copper contact clips. Closed entry contact
design eliminates the risk of damage to the sockets by test
probes. The shells are of passivated cadmium plated steel
and the covers and cable clamps are of die-cast aluminium
Grade LM6.

ELECTRICAL RATINGS Working voltage:750 volts DC
Current capacity: 5 amps max per contact

CARR aU7aYET2 00 gY0

Sta plef ord. Nottingham Telephone: Sandiacre 2661 CARR FASTENER

Sales Offices: Wembley, Sale TED CAM"

WW -036 FOR FURTHER DETAILS

:o
O MOM

High accuracy, wide range, low
cost. These are among the many
advantages of MINITIME. Com-
prising a pocket size black
moulded case with contrasting
front panel and 3in. meter.
MINITIME is designed to measure
the time interval between the
opening and/or closing of con-
tacts, or width of pulses in active
circuits. Range: I millisecond -
10 secs.

Send for explanatory leaflet to our
Agents: Hird-Brown Ltd., Bolton,
Bolton 27311; Sencom Ltd., London,
Hampstead 1103; Jiveco Paris; S.P.

R.L. Pol Francois, Belgium; or direct
to A. G. BROWN ELECTRONICS
LTD., LOWER MILLS, BUSBY,
GLASGOW, SCOTLAND.

WW -037 FOR FURTHER DETAILS

RECORD

Does your hi-fi cause disharmony in the home? Does it
clutter up the room? Does it irritate your wife? Why
not bring harmony into the home with Record Housing?
Our Britten Equipment Cabinet (a6.19.0) with matching
Hi -Flex 10 12 Loudspeaker Enclosure (02.19.0) will

blend harmoniously into any setting.
Whatever your set up there's a Record Housing Cabinet to meet
your needs. Amplifiers, tuners, turntables, loudspeakers, records,
tapes, tape decks-and even a complete tape recorder-you name
it-we'll house it! Send for fully illustrated catalogue giving
details of over 20 different cabinets and U.K. stockists' list.

FREE HI-FI HOUSING ADVISORY SERVICE
RECORD HOUSING (Dept. WW3)

Brook Rd., London, N.22. Tel: BOWes Park 7487

WW -038 FOR FURTHER DETAILS
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MODEL 1076 TELEVISION ANALYST
Checks every stage of black & white

or color television receivers.

This one instrument does the work of several pieces of test
equipment and saves hours of time. Generates standard test
pattern plus white dot, white line crosshatch, and color bar
patterns.

Model 1076 for NTSC stand-
ards. Nine VHF RF channels,
2 0-4 5 mHz I.F. 105-125
volts, 60 cycles. (Also avail-
able in 50 cycles).

Model 1076 -ES for West
Europe CCIR standards.
Channels E2, E2A, E3, E4,
E4A, E5, E6, E9, E10. 625
lines, 50 fields, 15,625 Hz
horizontal frequency. 5.5
mHz FM audio I.F. 115/230
volts, 50 cycles.

\4-\1\''
MODEL 970 TRANSISTOR EQUIPMENT
ANALYST
For every transistor -type FM or AM radio, and for
all transistorized TV and audio amplifiers.
Famous B&K "In -Circuit technique injects AC or DC
test signals at every important test point without
unsoldering any components. Simplifies and speeds
diagnosis. Covers 250 kHz -2000 kHz (AM); 10 mHz-
11.4 mHz (AM or FM); 88 mHz-108 mHz (FM). Avail-
able for 105.125 volts, 60 cycles; or 115-230 volts,
50/60 cycles.

MODEL 465
CRT REJUVENATOR

and CHECKER
Tests and repairs color and
black & white picture tubes.

Checks for leakage, shorts,
open circuits and emission.
Removes inter -element
shorts and leakage, repairs
open circuits, restores emis-
sion and brightness. Pre-
dicts remaining useful life
of picture tube. 115 volts,
60 cycles. In portable carry-
ing case. Also available in
230 volts.

MODEL 120 VOLT-OHM-
MILLIAMMETER
Featuring burn -out proof
meter movement.

61 ranges which start lower
and go higher than other
instruments of its size and
type. Extremely sensitive to
make transistor servicing
easier. Convenient polarity
reversal switch. Supplied
complete with batteries, test
leads and technical manual.

Model TV -2C High Voltage
Probe extends DC voltage
range of Model 120 up to
30,000 volts.

Now Available

FAMOUS B&K QUALITY
EQUIPMENT FOR RADIO,
TV AND ELECTRONIC
TECHNICIANS

COBRA V ALL SILICON SOLID STATE
MOBILE TRANSCEIVER

5 crystal controlled CB channels, 29,965 mHz
to 27,255 mHz.

Outstanding selectivity sensitivity and ability to push
through interference - at a low cost. Features 3.5 watt
output with 100% modulation, Dyna-Boost speech com-
pression, automatic noise limiting, microphone. Handsome
self-contained cabinet with walnut grain panel, installs eas-
ily in car or truck. 12 -volt DC operating voltage. AC power
supply available.

Write for FREE Catalog with Complete Specifications and Prices

EMPIRE EXPORTERS INC.

WW -039 FOR FURTHER DETAILS

123 Grand Street
New York, N.Y. 10013
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1967
April 29-May 7

Electrical Engineering
at the

Hanover Fair

Get a line on world markets! See what the competition is
about! The Hanover Fair is your ideal place for both. Here
you'll see no fewer than 5,500 firms from 30 countries - all
arranged logically group by group to help you pinpoint your
special interests. You'll find your own particular sector well
represented. The 1967 display will again be comprehen-
sively international - don't fail to give it your scrutiny.
Brochure and full information from:
Deutsche Messe- and Ausstellungs-AG
3 Hannover-Messegelande, Germany

HANOVER FAIR
... Today's Market for
Tomorrow's Technology

Schenkers Limited, Royal London House,
13, Finsbury Square,
London, E.C.2.

Telex: 22625

WW -040 FOR FOtsti ER DETAILS

YOU CAN
NOW BUY THE
WORLD'S FINEST
SPEAKER VALUE
DIRECT FROM

The 700 Mark V Range
Specially designed to provide outstanding range,
smoothness and uniformity of frequency response
with freedom from self generated forms of distortion
up to levels more than adequate for domestic listening.
The speakers in this range all have a highly developed
dual radiating system with optimum termination of
both cones - voice coil impedence 15 ohms.

Power handling capacity in appropriate enclosures: -

780 Mk. V Price £3.19. 7
8 in. 6 watts r.m.s. 12 watts peak. (inc.11/7 P.T.and P.&P.)

7100 Mk. V Price £4 .14 . 3
10 in. 8 watts r.m.s. 15 watts peak. (inc.13/9P.T. and P.&P.)

7120 Mk. V Price £4 .18 . 6
12 in..10 watts r.m.s. 18 watts peak. (No P.T. but inc. P. & P.).

Send for full technical data sheet with
suggestions for enclosures to:

REPRODUCERS AND AMPLIFIERS LTD.
Frederick Street, Wolverhampton England

LOUD SPEAKER MANUFACTURERS TO THE
RADIO INDUSTRY SINCE 1930

WW -041 FOR FURTHER DETAILS
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thinsideout
New Taylor Model 11's let you put a
full 1. -inch scale into far less than
a square inch of panel space

No one, and certainly not Taylor, would
suggest that 'the smaller the better' applies
to panel meters. But sometimes there just
isn't space for beautiful big displays that
can be read from right across the room.
Those are exactly the times when the
new Taylor Model 11's
can mean the difference
between a good meter
and no meter at all.
Each of these compact
Edgewise units takes up

only 0.84 sq. in. of panel space, and yet
provides a long 1 inches of high -
visibility scale behind a rugged triangular
pointer. They come in a wide variety of
sensitivities from 50 pA, incorporate mag-
netically shielded centre -pole movements,
and provide accuracies of 3% fsd (d.c.)
and 4% fsd (a.c.). For complete technical
and price information about these new
panel meters that can be real life-savers

when space is at a pre-
mium, write to Taylor Elec-
trical Instruments Limited,
Montrose Avenue, Slough,
Bucks., telephone SLough
21381, or telex 84429.

WW -042 FOR FURTHER DETAILS
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INSTRUMENTS FOR INDUSTRY

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

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

WW -043 FOR FURTHER DETAILS

ACCEL Insulated Flexible Shaft Couplers

BRITEC LIMITED
17 Charing Cross Road, London, W.C.2. WHItehall 3070

WW -044 FOR FURTHER DETAILS

This is an actual

size illustration
of our model
" SQ 2" in

black moulded
case. Further
information on
this range, and
other modern
stylings, will
be sent on
request.

A. C. SOLENOID TYPE SBM
Now fitted with

stainless steel guides-
six times the life

Continuous 34 lb. at 1 in.
Instantaneous to 16 lb.

Larger and smaller
sizes available

Also-transformers to
8kVA 3 phase.

R. A. WEBBER LTD.
KNAPPS LANE, CLAY HILL, BRISTOL 5 PHONE 65-7228/9

WW -045 FOR FURTHER DETAILS

F
'MICROPHONE INPUT T

TYPE TG 4731
This addition to the Partridge range (Illu-
strated approx. actual size) is one of four
new types designed for the Mullard SOW.
transistorised Public Address Amplifier.

RANSFORMER
Brief Specification

Primary resistance
Secondary resistance
Secondary inductance
Secondary leakage inductance
Finish
Approximate weight
List price

2.1 ohms total
620 ohms

2011 at 1. kc s
51m11

Vacuum varnish impregnated
ozs.
3.5

Write or phone today for information on these new
transformers (data sheet No. 43 refers) or other
Partridge Types specified for leading published
circuits.

PARTRIDGE TRANSFORMERS LTD.
Roebuck Road, Chessington, Surrey. Telephone: LOWer Hook 4353-4-5

WW -046 FOR FURTHER DETAILS
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VALUABLE NEW HANDBOOK

FRE
TO AMBITIOUS

ENGINEERS
Have you had your copy of "Engineering Opportunities"?

The new edition of "ENGINEERING OPPOR-
TUNITIES" is now available-without charge-
to all who are anxious for a worthwhile post in
Engineering. Frank, informative and completely
up to date, the new "ENGINEERING OPPOR-
TUNITIES" should be in the hands of every
person engaged in any branch of the Engineering
industry, irrespective of age, experience or training.

On SATISFACTION OR
REFUND OF FEE' terms

This remarkable book gives details of examinations
and courses in every branch of Engineering,
Building, etc., outlines the openings available and
describes our Special Appointments Department.

WHICH OF THESE IS
YOUR PET SUBJECT ?

ELECTRONIC ENG.
Advanced Electronic Eng. -
Gen. Electronic Eng.-Applied
Electronics - Practical Elec-
tronics - Radar Tech. -
Frequency Modulation -
Transistors.

ELECTRICAL ENG.
Advanced Electrical Eng. -
Gen. Electrical Eng. -
Installations - Draughtsman-
ship - Illuminating Eng. -
Refrigeration - Elem. Elec-
trical Science - Electrical
Supply - Mining Electrical
Eng.

CIVIL ENG.
Advanced Civil Eng. - Gen.
Civil Eng. - Municipal Eng.-
Structural Eng. - Sanitary
Eng. - Road Eng. - Hy-
draulics - Mining - Water
Supply - Petrol Tech.

RADIO ENG.
Advanced Radio - Gen.
Radio - Radio & TV Ser-
vicing - TV Eng. - Tele-
communications - Sound Re-
cording - Automation -
Practical Radio - Radio
Amateurs' Exam.

MECHANICAL ENG.
Advanced Mechanical Eng.-
Gen. Mechanical Eng.-
Maintenance Eng. - Diesel
Eng. - Press Tool Design -
Sheet Metal Work - Welding
- Eng. Pattern Making -
Inspection - Draughtsmanship
- Metallurgy - Production
Eng.

AUTOMOBILE ENG.
Advanced Automobile Eng. -
Gen. Automobile Eng. -
Automobile Maintenance -
Repair - Automobile Diesel
Maintenance - Automobile
Electrical Equipment - Garage
Management.

THIS BOOK TELLS YOU
* HOW to get a better paid, more interest-

ing job.
* HOW to qualify for rapid promotion.
* HOW to put some letters after your name

and become a key man . . . quickly and
easily.

* HOW to benefit from our free Advisory
and Appointments Depts.

* HOW you can take advantage of the
chances you are now missing.

* HOW, irrespective of your age, education
or experience, YOU can succeed in any
branch of Engineering.

132 PAGES OF EXPERT
CAREER -GUIDANCE

PRACTICAL
EQUIPMENT

Basic Practical and
Theoretic Courses for
beginners in Radio,
T.V., Electronics, etc.
A.M.I.E.R.E. City &
Guilds Radio Amateurs'
Exam., R.T.E.B. Certi-
ficate,P.M.G.Certifi sate,
Practical Radio, Radio
& Television Servicing,
Practical Electronics,
Electronics Engineering,
Automation.

INCLUDING
TOOLS

The specialist Elec-
tronics Division of
B.I.E. T.
NOW offers you a
real laboratory train-
ing at home with
practical equipment.
Ask for details.

B.I.E.T.
You are bound to benefit from reading
"ENGINEERING OPP ORTUNI-
TIES," Send for your copy now-FREE
and without obligation.

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN-
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU-
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.

Which qualification would increase your earning power ?
A.M.I.E.R.E., A.M.I,Mech.E., A.M.S.E., A.M.I.C.E., B.Sc.,
A.M.I.P.E., A.M.I.M.I., A.R.I.B.A., A.I.O.B., A.M.I.Chem.E.,
M.R.S.H., A.M.I.E.D., A.M.I.Mun.E., C.ENG., CITY & GUILDS,
GEN. CERT. OF EDUCATION, ETC.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

41 IA ALDERMASTON COURT, ALDERMASTON, BERKSHIRE

POST NOW !
TO B.I.E.T., 411A ALDERMASTON COURT,

ALDERMASTON, BERKSHIRE.

3,1. stamp if posted in 1
an unsealed envelope.

Please send me a FREE copy of " ENGINEERING
OPPORTUNITIES." I am interested in (state suble:::,
exam., or career).

NAME

ADDRESS

WRITE IF YOU. PREFER NOT TO CUT THIS PAGE

,THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
WW -047 FOR FURTHER DETAILS
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111111 M G
MINI -POWER RELAYS

Screw -Fix type 2, 3 &
4 pole.
Quick -Change type 2
& 3 pole.
12 & 24 VDC, 100 &
240 VAC.
Little space required:
Screw -Fix 1.7 sq. in.,
Quick -Change 2.0 sq.
in. King size switch.
ing : Screw -Fix 2 KVA,
Quick -Change 1.5
KVA. 10 million
operations (proof
tested to 27 million).

3,000 TYPE RELAYS

e%sloc-It

EX STOCK
Ex Stock specially manufactured to meet general purpose requirements
Fitted with standard twin silver contacts for 150 v. 0.6 A. a.c. 0.3 A. d.c.
2 c/o., 4 c/o. and 6 cio.-.5000, ,000S! and 2,000!!-6 to 110 v. d.c.

I

Coils from 0.1 ohm
to 50,000 ohms. A ny combina-
tion of contacts, light or heavy duty
up to 36 springs (12 changeovers). Variants
include: Plug-in, London Twin, Industrial 3 (10-30 A), Remanent,
Latching, Solid State Timers (I sec. to 15 mins.), Transistorised
Relays.

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

a

PRINTACT
Printed Circuit Relays. 6, 12. 24
VDC. Palladium contacts. Size:
fin. cube. Weight: 0.8 oz. Dielec-
tric test: 1,000 VRMS 6 cps.
Bifurcated double -break contacts;
Balanced armature; Enclosed hous-
ing; Plug-in application; Encapsu-
lated coil.

.111 A. D. S. RELAYS
.

RELAYS LTD. JOHN STREET,
LONDON, E.C.1.

MEMTelephone: CLErkenwell 3393.

WW -048 FOR FURTHER DETAILS

TELEPRINTERS' PERFORATORS

REPERFORATORS TAPEREADERS

EDITING & REPRODUCING SETS
Codes: Int. No. 2 Mercury/Pegasus. Elliot 803.

Finery and special purpose Codes.

2-5-6-7-8 TRACK AND
MULTIWIRE EQUIPMENT

TELEGRAPH AUTOMATION AND COMPUTER PERIPHERAL

Picture Telegraph, Desk -Fax, Morse Equipment;
Pen Recorders, Switchboards; Converters and Stabilised
Rectifiers; Tape Holders, Pullers and Fast winders;
Governed, Synchronous and Phonic Motors; Tele-
printer Tables and Cabinets; Silence Covers; Distor-
tion and Relay Testers; Send/Receive Low and High

Pass Filters; Teleprinter,
Morse, Teledeltos Paper,
Tape and Ribbons; Pola-
rised and specialised relays
and Bases; Terminals V.F.
and F.M. Equipment;
Telephone Carriers and
Repeaters; Multiplex
Transmitters; Diversity

Frequency Shift, Keying Equipment; Line, Mains
Transformers and Suppressors; Racks and Consoles;
Plugs, Sockets; Key, Push,Miniature and other Switches
Cords, Wires, Cables and Switchboard Accessories;
Teleprinter Tools; Stroboscopes and Electronic Forks;
Cold Cathode Matrics; Test Equipment; Oscilloscopes;
Miscellaneous Accessories and Spares.

W. BATEY & COMPANY
Gaiety Works, Akeman Street, Tring, Herts.

Tel.: Tring 3476 (3 lines) Cables: RAH NO TRING
STD: OHH 282 TELEX 82362

WW -049 FOR FURTHER DETAILS

ACCESSORIES

FRACTIONAL HORSEPOWER

ELECTRIC MOTOR

MANUFACTURERS

THE HALL MARK
OF QUALITY MOTORS

REGISTERED
TRADE MARK

PROMPT & PERSONAL SERVICE
WRITE TODAY FOR DETAILS

COMM LTD
(DEPT. ww ) 566 CABLE STREET,

LONDON, E.1, ENGLAND
Telephone: Stepney Green 1400

N
WW -050 FOR FURTHER DETAILS
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a mountain of meters for Mahomet
(or just one if that's all you want)

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

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

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

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

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

13 Meters of all kinds from stock 0 Meter calibration/Meter modification/Ancillary equipment 0 Custom -
designed meter circuitry and components 0 Sole U.K. distributors of FRAHM vibrating reed frequency meters
and tachometers and of the EKM range of portable voltmeters, ammeters and wattmeters.

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

WW-OSI FOR FURTHER DETAILS
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the name for communications receivers
Racal is a world leader in solid state HF communications receivers arid systems. Name your requirement and Racal can meet it.
Any facility which you require exists within the brilliantly designed modular equipments which Racal produces. The complete
system of your choice with its adaptors, synthesizers and ancillaries assembled into a cabinet of the highest professional
standard can be made available to you quickly.
The Racal name in Communications stems from the internationally famous RA.17 series of receivers. Its successor, the all
solid state RA.21 7, forms the basic receiver for future Racal receiver systems. Like its predecessor, the RA.217 series, has
the same unequalled standard of receiver performance. A standard of performance chosen and preferred by major users in
almost every country of the world.

Wherever communication is vital - choose Racal. You'll choose wisely.
Racal Communications Limited  Western Road  Bracknell  Berks  England.

WW -052 FOR FURTHER DETAILS
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"Now in production-the world's
largest selection of Solid -State
HF Communications Receivers,
Synthesizers, Adaptors, Ancillaries

THE RACAL
RA. 1217
SOLID-STATE
COMMUNICATIONS
RECEIVER
(rack version of RA.217)

1 to 30 MHz, DSB, SSB,
MCW, CW, fully
transistorised, high
sensitivity stability and
setting accuracy, facilities
for external frequency
control.

37
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WHITELEY
for acoustic hoods
All noisy environments such as factories, workshops, department
stores and hotels require the facility of an acoustic hood which
permits telephone conversations to be held without the inter-
ference of annoying background noises. Whiteley acoustic hoods
are strongly made from resin bonded ply and finished in a cellu-
lose enamel which makesthese suitable for indoor or outdoor use.

Standard
Hood
Dimensions
25" high
201" deep
244" wide

Fitted with loudspeakers Fitted with doors for outdoor use
Also available with internal ight and/or a storage shell below hood

& directory holders
These attractive, and extremely
functional directory holders will
hold five directories neatly and se-
curely, in individual swivel holders
permitting easy identification and
reference. The lower shelf provi-
des additional storage space. The
units are of cast alloy and are fin-
ished in an attractive grey epoxy
resin enamel and constructed to
strict G.P.O. design specifications.

Directory Holder Dimensions
17i," high x 131" wide x 13i" deep

For further details please write or telephone

WHITELEY ELECTRICAL RADIO CO. LTD
MANSFIELD  NOTTS  ENGLAND Tel: Mansfield 24762
London Office: 109 KINGSWAY, W.C.2 Tel: HOLborn 3074

MARCH, 1957

N.C.BROWN LTD
MAIL ORDER DIVISION

pacesetters in storage equipment
36 -DRAWER UNIT

'SPACESAVER ' 36A. Overall
size 42" high, 241" wide, 12"

deep. 36 drawers. In best
quality steel, stove enamelled

dark green. £12.0.0.

. ......,.....m..kNoLtumosmotime.

. ...

............ ..4.1.4;.E4mwhowasitimtall 111

12 -DRAWER UNIT
POPULAR 12A
12 drawers in a
compact nest measuring 9"
high, 35" wide, 12" deep-
an invaluable storage asset
for the very economical price
of only £4.15.0.

====
121=1:1v

TO: N. C. BROWN LTD. Dept. E29
Heywood Lancs Tel. 69018
London: Dept. E29 25 Newton St.. W.C.2
Please send rue a ropy of your free illustrated catalogue.
Please send me a 36A drawer unit 12A drawer unit
Tick where applicable and send cash with order.

NAME

ADDRESS
WW -055 FOR FURTHER DETAILS

PLUGS &
SOCKETS
DIRECT

A.E.I.
AMPHENOL

'AN' SERIES
BELLING LEE

BENDIX

BICC -BURNDY
BURNDEPT

BULGIN
CANNON

CONTINENTAL
ELCOM

STOCK
ETHER -- WINCHESTER

GREENPA

HARVEY HUBBELL
MAGNETIC DEVICES

McMURDO

'MS' SERIES
NIPHAN

PA IN TON
PATON

P E T
PLESSEY

PYLE
SMART & BROWN

SMITHS
SUPERFLEXIT

THORN
TRANSRA 010

U G SERIES

72 page
CATALOGUE

NOW AVAILABLE

3r...-t2tir3b 3Erb,
3E111.11A3cit-ricoxa.31.
Xalbc91._ CONNECTORS DIVISION

53 TOTTENHAM COURT ROAD. LONDON Wl.
LANgham 3653
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INN

A REAL TESTIMONIAL!

TRIO Communication Equipment

Enjoy 80% of the Market

In Japan.

Almost all amateur signals

from Japan are transmitted

by TRIO'S equipment.

the sound approach to qualityTRIO

Model 9R-59DE
Built in mechanical filter 8 tubes communication Receiver
* illuminated dials permit easy tuning band spread readings. * Continuous coverage from 550 KHz to 30
MHz and direct reading dial on amateur bands. * Close callibratIon accuracy with an excellent anti -back
lash mechanism. * A mechanical filter enabling superb selectivity with ordinary IF transformers. * One
OF and two audio stages of amplification, Insuring high sensitivity and selectivity. * A Product Detector
making possible clear SSB reception.
* Frequency Range: 550 KHz to 30 MHz (4 Bands) * Sensitivity: 2pV for 10dB S/N Ratio (at 10 MHz)
* Selectivity: ±5 KHz at -60 dB (±1.3 KHz at -6 dB) When use the Mechanical Filter * Power
Consumption: 45VA at 117 Volts AC. 50/80 CPS. * Audio Power Output: 1.5 Watts * Dimension: Width
15", Height 7", Depth 10".

JR-500SE

TR-2E

Model JR-500SE
CRYSTAL CONTROL TYPE DOUBLE CONVERSION

COMMUNICATION RECEIVER

* Superior stability performance is obtained by
the use of a crystal controlled first local
oscillator and also, a VFO type 2nd oscillator.
* Frequency Range: 3.5 MHz -29.7 MHz (7 Bands)
* HI -Sensitivity: 1.5pV for 10 dB S/N Ratio (at
14 MHz) * HI -Selectivity: t 2 KHz at -6 dB ±8
KHz at -60 dB

Model TR-2E
BUILT-IN VFO 2m TRANCEIVER

* The unit Incorporates a built -In power supply,
which enables AC operation from either 117 or
230 volt power sources. The power supply also
has an Internal DC Converter, so that tho unit can
be operated from a 12V DC battery, enabling the
trancelver to be used also for mobile applications.
* Frequency Range: 144-148 MHz AM * HI -

Sensitivity: 1pV for 10 dB SiN In 145.5 MHz (0.05-
W Audio Output) * Hi -Selectivity: 20 dB down at
10 KHz.

Manufactured By TRIO CORPORATION 6-5, 1-chome, Shibuya, Shibuya-ku, Tokyo, Japan

Sole Agency for the U.K.: Winter Trading Co., Ltd., Winter House, 95-99, Ladbroke Grove, London W. 11, Phone: Park 1341 (10 lines)

WW -057 FOR FURTHER DETAILS
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BEAT THE SQUEEZE
WITH THE NEW 'IS'

OF

RANGE

TRANSIPACK®
EXAMPLE
606/IS/300
24v DC/ 240v AC; 300VA

£136.0.0
OTHERS PRO -RATA

INDUSTRIAL
INSTRUMENTS
LIMITED

INEXPENSIVE SINE -WAVE (50 Hz)

STATIC INVERTERS

STANLEY ROAD  BROMLEY  KENT
Telephone: RAVensbourne 9212/3.
Telegraphic Address: TRANSIPACK BROMLEY

 Field or EMERGENCY Supply
 Freq. Stab. It i or better
 Thyristor Control
 Regulated Output
 Ex -stock

WW -058 FOR FURTHER DETAILS

CHASSIS and CASES
by

H. L. SMITH & CO. LTD.
Electronic Components Audio Equipment

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

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

BLANK CHASSIS
SAME DAY SERVICE

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

SEND FOR ILLUSTRATED LEAFLETS
or order straight away, working out total area of material
required and referring to table below, which is for four-sided
chassis in 16 s.w.g. aluminium.

48 sq. in. 4/6 176 sq. in. 9/10 304 sq. in. 15/2
80 sq. in. 5/10 208 sq. in. 11/2 336 sq. in. 16/6

112 sq. in. 7/2 240 sq. in. 12/6 368 sq. in. 17/10
144 sq. in. 8/6 272 sq. in 13/10 and pro rata.
P. & P. 2/6. P. & P. 3/-. P. & P. 4/6.
Discounts for quantities. More than 20 sizes kept in stock for
callers.
FLANGES (;in., (in.), 6d. per bend.
STRENGTHENED CORNERS I( -each corner.
PANELS: Any size up to 3ft. at 6/- sq. ft. 16 s.w.g. (18 s.w.g.
5/3). Plus post and packing.

Type W

CASES

Type Y

Type Z

Type U
V

ALUMINIUM, SILVER HAMMERED FINISH
Type Size Price Type Size Price
U 4 x 4 x 4- 10/- Y 8 x 6 x 6" 26/6
U 5} x 4+ x 44 15/6 Y 12 x 7 x 7 41/-
U 8 x 6 x 6 21/- Y 13 x 7 x 9 46/-
U x 7+ x 22/- Y 15 x 9 x 7 48/6
U 15 x 9 x 9 44/6 Z 17 x 10 x 9 661-
W B x 6 x 6 2I/- Z 19x 10 x 84 71/-
W 12 x 7 x 7 34/- Height
W 15 x 9 x 8 44/ -

Plus post and packing.
Type U has removable bottom or back, Type W removable front, Type Y
all -screwed construction, Type Z removable back and front.
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SUPERIOR PERFORMANCE
Celestion Studio

Series LOUDSPEAKERS

Price
£17.10.0.

CX2012
When installed in a suitably
designed enclosure the CX
2012 12" Co -axial loud-
speaker provides truly pro-
fessional sound quality.
A highly compliant cone
surround allows maximum
linear movement and mini-
mises harmonic distortion.
Sensitivity of the co -axially
mounted, horn -loaded, com-
pression high note unit may
be adjusted by means of the
"Brilliance" control provided.

Brief Specification
Power handling capacity 20 watts R.M.S.
Overall frequency response 30-18,000 c/s
Impedance 15/16 ohms

The Ditton 10
The Ditton 10 is a compact high fidelity reproducer
measuring only 121" x 61" x 81". We, along with many
thousands of satisfied users throughout the world,
consider it to be the finest loudspeaker in it's class-
sales certainly substantiate this.
If you are in doubt ask your audio dealer to demonstrate
the Ditton 10 against any other comparable system.
Brief Specification
Power handling capacity 10 watts R.M.S.
Overall frequency response 35-15,000 c/s
Impedance 15 ohms
Size 121" x 61" x 81" (323mm x 171mm x 203mm)
Price £19.6.0. inc. P.T. plus 5/7d. surcharge.

CX1512
A lower powered alter-
native to Model CX 2012,
Model CX 1512 provides
the high standards of
performance demanded
by professional users.

Price £12.5.0.
Brief Specification
Power handling capacity 15 watts R.M.S.
Overall frequency response 30-15,000 c/s
Impedance 15/16 ohms

SMALLER ENCLOSURES
Celestion research engineers have now evolved two new enclosure designs of only 2.5 cu. ft. to
accommodate the above co -axial loudspeakers. Their external dimensions (using r timber) are
only 30" x 172" x 111". Full details are given on the colour brochure.

Celestion Studio
Series CELESTION LTD

Ferry Works, Thames Ditton, Surrey. Tel: 01-398 3402
GD408

I Celestion Ltd., Ferry Works, Thames Dittos, Surrey. I

I Please send me full details of the Studio Series range I

of loudspeakers.

Name

Address
21
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K.G.M. offer a greater variety of Digital Indicators
than any other manufacturer. For years they have
been designing and making Mimic Diagrams and Control
Consoles. Their combination of know-how and
manufacturing resources deserves its own title. Ask
for the Indicative Integration brochure and see what
we mean.

electronics limited
BARDOLPH RD RICHMOND
Phone: RIChmond 7171 Surrey

M. R. SUPPLIES, Ltd.
(Established 1905)

Known for many years as the most reliable source of the following specialised material--
dways right op to date. Careful packing -immediate delivery. Prices nett.
THERMOSTATS. Open type. Made by Sunvie Controls for building in equipment.
Variable from 30 to 001. 3 degree stiff. 15 amps A.C. Switching. 6/6 ea. (des. 216).
EXTRACTOR FANS. Ring mounted all metal construction. T/E induction motor,
silent operation. 8in. Blade, 10in. max. dia. 400 C.F.M. 65/151- (des. 5/-). Same
model loin. Blade, 12in. max. dkt. 500 C.F.M. £8161- (des. 5/-).
ELECTRIC GRINDERS. 2001250 v. A.C. Fitted coarse and fine 3in. grinding wheels.

my handy for many domestic and industrial uses. Foot mounted, overall length Bo.
£7/15/- (des. 3/6).
MINIATURE RUNNING TIME METERS (Sangamo). We have great demands for this
remarkable unit and can now supply immediately from stock. 200/250 v. 500. synehronons.
Counting up to 9,999 hours, with 1/10th indicator. Only ljin. square, with cyclometer
dial, depth Iin. Many industrial and domestic applications to indicate the running time
of any electrical apparatus -easy to install, 60/- (post paid).
SMALL GEARED MOTORS. In addition to our well-known range (List OM 564), we
offer small open type S.P. smite. 200/250 v. A.C., 1, 6, 12, 24, 60 r.p.m., approx. 51n. long,
with 1M. shaft projection. Suitable for display work and many industrial uses. Only
69/6 (des. 3/-).
SYNCHRONOUS TIME SWITCHES (Our very popular speciality). 200/250 v. 50 c., for
accurate pre-set switching operations. Sangamo 5.254, providing up to 3 on -off operations
per 24 hours at any chosen time with day -omitting device (use optional). Capacity
20 amps. Compactly housed, 4in. dia., 31in. deep. With full instructions, E5/1816
(lee. 3/-). Also same make same duty. Domestic Model fitted with 13 -amp. plug for easy
installation, portable, £41916 Ides. 31-). Other ratings of Time Switches available for
special requirements -please enquire.
MINIATURE VARIABLE TRANSFORMERS (Philips). Remarkable and very popular
offer from stock. Open type --panel mount, only 311n. dia. Input 200/240 v. Output
0/240 v. 0.5 amp. continuous, g3i18/6 Isles. 2/6).
AIR BLOWERS. Highly efficient units fittest induction totally enclosed motor 230/
260 v. 50 e. 1 ph. Model 82.26, 80 CFM (free air) to 11.5 CFM at .15 WO (size approx.)
I; X 6 x Tin. Outlet 2jin. square, lasacv- (des. 5/-). Model 8227, 120 CFM (free air) to
4260

CFM (free MB to 127 CFM at 1.5 WC, 11 8 x Sin., outlet 3M. sq., £13/17/6
1.2 W 8 x x Sin. outlet ;Bin. sq., £11/15/6 (des. 5/-). Model;B 8D28,

SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS (as mentioned and recommended in
many national journals). '200/250 v. 30 e. Self-starting. Fittest spindles for hours, minutes
.end central sweep seconds hands. Central one -hole fixing. Dia. 21in. Depth behind dial
only lin. With back dust cover, 2916 Isles. 1/61. Set of three brass hands in good plain
style. For 5/7in. dial 2/6. For 8/10in. dial 3/6 set.
SYNCHRONOUS TIMER MOTORS (Sangamo). 200/250 v. 50 c/s. Self-starting 210. dia. x
I ;in. deep. Choice of following speeds: 1 r.p.m., 12 r.p.h., 1 r.p.h., 1 rev. 22 hours, I rev.
per day. Any one 39/6 (des. 1/6). Also high -torque model (0.E.C.), 25 x Sin. x

,1)33)., 57/6 (des. 1,06).

IMMEDIATE DELIVERY of Stuart Centrifugal Pumps, including stainless steel (most
models). Philips Variable Transformers models).

M. R. SUPPLIES, Ltd., 68 New Oxford Street London, W.C.1
(Telephone 01-636 2958)

(ELMA
COUNT
BATCH
CONTROL
The 4 ELMA single decade counters pictured above cost
less than most conventional four figure predetermining
counters. Yet they offer several distinct advantages over
normal counters, namely: -

I. FIGURES nearly twice as large as on conventional counters -
with wide angular visibility.

2. PRESETTING by a rotary switch on the front panel avoiding
the normal method of having to open a flap -thus excluding dirt
and dust.

3. PLUG-IN digits which can be easily interchanged without having
to re -wire.

4. ELECTRICAL READ-OUT which gives a separate contact closure
for every number in addition to the predetermining signal -
enabling direct print-out, etc.

In addition to these features, the ELMA counters
will count at up to 25 impulses/sec.; have electrical
zero reset; can be forward or backward counting,
and can be wired in cascade to form a counter of
any number of digits.
Also available is a matched modular range of
power units; control relays; impulse transmitters;
pushbutton switches and mounting frames,

RADIATRON
7 SHEEN PARK, RICHMOND, SURREY RIC 3285-9352
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for High Fidelity listening
The illustrations show the effective harmony of the styling of
the STEREOMAX and MAXAMP 30, which is equalled by
their performance. (Naturally, either instrument can be used
with other apparatus of comparable quality, if so desired).

The polished wood housings of both STEREOMAX and
MAXAMP 30 are easily removed for flush panel mounting,
as shown in the top right hand sketch .

The MAXAMP 30 has been acclaimed by critics all over
the world and is unrivalled anywhere. Read what the critics
say. Send for your free copy of the Maxamp Review leaflet
and fully illustrated brochures on both the Maxamp 30 and
Stereomax.

15 15 WATTS  SILICON SOLID STATE  INTEGRATED
PRE -AMPLIFIER  NEGLIGIBLE DISTORTION  POLISHED
WOOD CASE  102" x 51" x 74" deep.

PRICE: £49.10.0,

Il

0

0

r
I

I
NAME I

FREE Please send me free copies of: -
1

 Maxamp 30 and Stereomax leaflets/brochures
Goodmans High Fidelity Manual
(Tick which required)

I ADDRESS,
I

IMAXANIPM
TRANSISTORISED STEREOPHONIC AMPLIFIER

GOODMANS INDUSTRIES  AXIOM WORKS  WEMBLEY  MIDDX Tel: WEMbley 1200
A Division of Radio Rentaset Products Ltd.

WW -065 FOR FURTHER DETAILS
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THE DE -SOLDERING TOOL

 Self-contained-does NOT require the use of air -lines or pumps
 Simple, light and inexpensive
 PERMABIT nozzle will not wear or become eroded by the solder
 Standard nozzle, in. bore. Alternative, in. bore
 M ---ins or low voltages

Literature on request

LIGHT SOLDERING DEVELOPMENTS LTD 28 Sydenham Road, Croydon, Surrey.

Telephone: CRO 8589, 4559

WW -066 FOR FURTHER DETAILS

VITALITY

5mm. Diameter Tubular
Lamp with Flying Leads

Highly dependable, this little lamp is extensively
used wired direct to printed circuits or potted
as an integral part of the equipment. In ratings
from 0.75v. 0.17w. to 28v, 1.12w,, it is designed
for an average burning life of 1,000 hours.

Write for catalogue of standard ratings to:-

VITALITY BULBS LTD
MINIATURE AND SUB -MINIATURE LAMP SPECIALISTS
BEET0',, 09Y ST. EDMUNDS, SUFFOLK. 7£1: 2071. STO. 0204/2071

WW -123 FOR FURTHER DETAILS

DO YOU STILL USE A HAMMER AND CHISEL
TO CUT A SQUARE IN SHEET METAL ?

Don't any more
We have a Hand -operated Tool now to cut any
straight sided shape. Square R/Angles slots for
Louvres. All you do is simply mark out your shape
and follow the lines. You can also convert the Tool
to a Punch -Forming and Rivetting Tool.

NO DISTORTION OF METAL
ON EITHER SIDE OF CUT

Also a number of Bench Type folding machines
EXPORT ORDERS DESPATCHED IMMEDIATELY

AVONLEA TOOLS, WOODEN') MILL, MOSSLEY, LANCASHIRE.

MOSSLEY 2687
WW -124 FOR FURTHER DETAILS

Thyristor ( 20 D

 Reverse Voltage 400V
 Forward Current 7,40A
 Peak -Surge Forw. Curr. 80A
 Max. Holding Current 30mA

ii

Pricus:
1 1,, 24 32j8

25 up 25/5

RASTRA- Electronics Ltd.,

275/281 King Street, London,W.6. TeI:RIV 2960
WW -125 FOR FURTHER DETAILS



MARCH, 1967 WIRELESS WoRUA 47

2MHz
TIMER

COUNTER

At £130, the Advance TC7 is the
lowest priced 2MHz timer counter on
the market today. Have a lock at
Ask us for a demonstration.

130
The Advance TC7
is an entirely new
4 -digit timer
counter. Using all silicon

transistors, it measures frequencies up to 2MHz at less
than 150 my r.m.s. It also measures period and time,
and counts random or regular pulses. Single or two-line
time or count and three clock units - 10p.S, ImS and 0.1
sec. - can be selected by front panel switch.

4 in -line digits: unique
`dynamic' read-out system:
Costs have been saved by the use of a new strobing
technique. By cycling the counting stages the need for
separate decoding matrices has been eliminated.

It opens like a book for
accessibility: Components are mounted on
three hinged printed circuit boards of extremely high
quality epoxy resin.

ADVANCE ELECTRONICS
Instrument Division  Roebuck Road Hainault Ilford
Essex  Telephone : 01-500 1000

WW -067 FOR FURTHER DETAILS
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trailing
leads
can be
embarrassing so don't

let this
happen
to you
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use the

RESLO RADIO MICROPHONE

MARCH, 1967

(A complete system consisting of a microphone (lavalier neck suspension type
allowing unrestricted movement), a low power pocket transmitter for carrying
on the person, and a sensitive high performance receiver, providing the audio
signal for the associated amplifier and loudspeaker sound system, the purpose
being to provide a high quality but wire free link between the microphone user
and the sound reinforcement installation.
Approved by the Post Office, for operation on 174 8 Mc/s.

RESLOSOUND LIMITED
Spring Gardens, London Road, Romford, Essex
Tel: Romford 49087 & 46645

Rattr

WW -06S FOR FURTHER DETAILS
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Why is Filmet FM7o the
only metal -film resistor with
D.E.F. Qualification Approval
throughout the range?

ACTUAL SIZE

Because we have not yet
submitted FM65 and FM75
Filmet type FM7o is the first metal -film resistor
to obtain Qualification Approval to DEF 5115-1
style RFG7-o.5 over the full range of approved
resistance values.
It is one of a range of six Filmet resistors which
offer the highest levels of operating stability in
wattage ratings from 0.25w to Low at 70°C.
Every Filmet resistor is manufactured in our

temperature, humidity and dust controlled clean
air unit, one of the finest installations of its kind
in Europe.
Filmet quality and reliability are continuously
assessed in our approved environmental test
house. Total reliability is guaranteed.
Put your trust in Filmet.
Send us the coupon and let us tell you more.

® 'FILMET' is a Registered Trade Mark of Morganite Resistors Limited.

Please send me full details of Filmet metal -film resistors

NAME POSITION

COMPANY

ADDRESS

c Morgan MORGANITE RESISTORS LIMITED *
966

11 MIME MN NM OMNI

Bede Trading Estate, Jarrow, Co. Durham. Tel: Jarrow (ONE -2) 897771. Telex: 53353 -,°,,Zg:.:Z^"

WW -069 FOR FURTHER DETAILS
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UM LOSS

PRECISION

SIGHT -WEIGHT

MIANSta

WW -070 FOR FURTHER DETAILS

INTRODUCING
our

a

newaced

series of precision,
ir sp

inductors,
available

in

diameters
from a" to 3" and

a wide range of inductances.

CIIDMI-t%11%
are the only complete

range

of air -spaced precision

inductors
available

today on

short delivery.
Specials

to
supplied

specification
can be

and prototype

be
are

o designers.
available

t

Brochure
giving data of typeslinductance-

capacity-frequency
on request.

COD AR RADIO CO.

Bank House
Southwick

uareck Sq e

Southwick Sussex

'phone Southwick
3149
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Perhaps you will be as surprised as the pundits when you hear
the facts* about the BSR Cl ceramic cartridge ".. . another

milestone on the public right-of-way to high fidelity"-said
The Gramophone.

You could even be surprised to know that the BSR UA70 manual/
automatic turntable unit is fitted with such a splendid cartridge

and that its all round performance is equal to such high standards.
But maybe not ... you could be one of those sensible people

who knew all along that BSR don't just make a lot of autochangers
but a lot of very good autochangers.

*/f you'd like to read the independent test reports
write to Arthur Nicholls at:

BSR Limited, Monarch Works, Old Hill, Staffordshire

for better
sound reproduction

BSR UA70
SPECIFICATION
Turntable
Wow Less than .2%
Flutter Less than -06%
Long term speed variation

Less than .5%
(mains voltage +10%)

Rumble (ref.lkHu) -29 dB
Pick-up arm
Counterbalanced lightweight arm with cali-
brated tracking pressure control, integral

cueing device and automatic lock.

Tracking pressure (depending on cartridge)
2 grams. min.
Cartridge
The now famous Cl ceramic

Compliance 5.2 x 10-6 art/dynes
Frequency response 20-15,000 Hz

-1- 2dB

Standard UA70 player £12.18.3*

Cl Ceramic Cartridge

sapphire stylus £2. 7.0*
diamond stylus £3. 1.9*

*Inc. P.T. surcharge

WW -072 FOR FURTHER DETAILS

XLRIEP AUDIO
CONNECTORS

Widely used Standard Audio/Video series with latch
coupling. Up to 18 contacts in 15 shell styles.

Cannon Electric
(Great Britain) Ltd.,
Lister Road,
Basingstoke, Hants.
Tel: Basingstoke 3171

CANNON'
PLUGS

Registered Trademark

CANNON

TECHNICAL TRAINING by

C
IN RADIO, TELEVISION AND

ELECTRONIC ENGINEERING
First-class opportunities in Radio and Electronics await the I C S trained
man. Lec I C S trans YOU for a well -paid post in this expanding field.
I C S courses offer the keen, ambitious man the opportunity to acquire,
quickly and easily, the specialized training so essential to success.
Diploma courses in RadioiTV Engineering and Servicing, Electronics.
Computers, etc. Expert coaching for:

* INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS.
* C. & G. TELECOMMUNICATION TECHNICIANS CERTS.

C. & G. SUPPLEMENTARY STUDIES.
 R T.E.B. RADIO AND TV SERVICING CERTIFICATE.
* RADIO AMATEURS EXAMINATION.
* P.M.G. CERTIFICATES IN RADIOTELEGRAPHY.

Examination Students Coached until Successful.

NEW SELF -BUILD RADIO COURSES
Build your own 5 -valve receiver, transistor portable, signal generator
and multi -test meter-all under expert tuition.
POST THIS COUPON TODAY and find out how 1 C S can help YOU
in your career. Full details of I C S courses in Radio, Television and
Electronics will be sent to you by return mail.

MEMBER OF THE ASSOCIATION
OF BRITISH CORRESPONDENCE COLLEGES.

r- International Correspondence Schools
(Dept. 222), Intertext House, Parkgate Road,

London, S.VV.I I.
INTERNATIONAL

CORRESPONDENCE

SCHOOLS

NAME

ADDRESS
Block Capitals Please

A WHOLE WORLD
OF KNOWLEDGE 2.67i

AWAITS YOU!
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11110 ITELE
ELECTRICAL RADIO CO. LTD./ 7

HIGH FIDELITY SPEAKERS
Whiteley Stentorian Speakers incorporate 40 years of
development in acoustic technology. Their frequency
response is exceptionally wide, and their overall performance
is outstanding. Few speakers can equal, and none can excel
the superb reproduction of the high fidelity speakers in the
Whiteley Stentorian range.

Ask your deo r

tetikrido
MODEL H.F.1016 MAJOR
ICY Die -Cast Unit, incorporating
16,000 gauss magnet system
and has a 15 ohms impedance
speech coil. Handling capacity
10 watts. Frequency response
30-16,000 c.p.s. Bass

resonance 39 c.p.s.

PRICE: El 1.ii.3.
Plus P.T. Surcharge of 314d.

MODEL H.F.1012
10" Die -Cast Unit, incorporating
12,000 gauss magnet. Handling
capacity 10 watts. Frequency
response 30 c.p.s. to 14,000
c.p.s. Bass resonance 35 c.p.s.
Fitted with cambric cone and
universal impedance speech
coil providing instantaneous
matching at 3, 7.5 and 15 ohms.
PRICE: £5.11.6.
Plus P.T. Surcharge of I,7d.

MODEL H.F.816
8" P.M. Unit, 16,000 gauss
magnet. Handling capacity
6 watts. Frequency response
50 c.p.s. to 15,000 c.p.s. Bass
resonance 63 c.p.s. Fitted with
cambric cone, die-cast chassis
and universal impedance
speech coil providing
instantaneous matching at 3,
7.5 and 15 ohms.
PRICE: £7.12.6.
Plus P.T. Surcharge of 2 2d.

full details of the Stentorian range or write to

WHITELEY ELECTRICAL RADIO CO. LTD
MANSFIELD  NOTTS  ENGLAND Tel: Mansfield 24762
London Office: 109 KINGSWAY, W.C.2 Tel: HOLborn 3074

See us at the
1967 R.E.C. show.

23 -26th May.

TRANSVERTERS
(TRANSISTORISED

D.C. CONVERTERS/INVERTERS)
the D.C. conversion

specialists
since 1935 Iti

2 KW. Peak Starting.
750 W. Continuous.
50-60-400 c/s. or D.C.
from 12-24-50v. Battery.
Up to 93% Efficiency. Polarity Reversal Pro-
tection. Square or Sinewave. Up to 300%
Instant Overload Capacity. Manually Controlled
Frequency. Reed Type Indicator. Remote
Control Facilities.
Applications: Static " No -Break " Standby
Power Supplies; For Vital System(s) Protec-
tion, e.g. V.H.F. Transmitters; Industrial
Processes; Control -Alarm -Warning Systems;
Mobile Use of Counters; Sig./Gen Recorders-
U/V Sound; Oscilloscopes and Lab. Gear in
Marine and Aircraft (K114).
Range of models available. Please write to department
with prices from 111-i9A.10.0 C.I0 for transverter leaflet

VALRADIO LIMITED
BROWELLS LANE FELTHAM - MIDDLESEX
ENGLAND Telephone: FELTHAM 4837-4242
Valradio and Stereosonoscope are the registered trade

marks of Valradio Ltd.

WW -076 FOR FURTHER DETAILS

COIL WINDING MACHINES
for coils up to 62" diameter to 6" long. 20-47 S.W.G.

Model "Q" standard.

The feed is fully automatic and the nut is in constant
contact with the lead -screw. The reversal of the carriage
is obtained by reversing the lead -screw rotation. Two
lead -screws are used to give the large range of feeds
and a lever on the carriage nut brings either into action.
This lever has a neutral position which enables the carriage
to be put at any position on the lead -screws. Ball bearing
feed wheels are employed. This machine may be fitted
for double coil and double end drive, also for
"Pyramid Winding."
Enquiries are invited.

ETA TOOL CO. (LEICESTER) LTD.
29A, WELFORD ROAD, LEICESTER. Telephone 56386

WW -075 FOR FURTHER DETAILS WW -077 FOR FURTHER DETAILS
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11ILT

CASED

TRANSISTOR

UNITS
for
stabilised
output up to
10 amps

The TCU range of Transistor Stabilised Power Supplies combines outstanding electrical performance with very
small size. The units are rated for d.c. outputs of Amp, i Amp, 2 Amps, 5 Amps and 10 Amps. The output
voltage of each unit is 0-50 Volts, fully variable, and the stabilisation ratio is greater than moo: I throughout the
range. A comprehensive overload protection circuit gives both immediate current limiting and delayed trip action.
Separate input sockets are provided for the control amplifier so that the effect of lead resistance on the performance
can be neutralised when the unit is used to supply a remote load. Full details of our complete range will be sent on
request.

 Please send me full details of your Transistorised Cased
ui Units
IPlease send me details of your full range of products 1

APT ELECTRONIC INDUSTRIES LTD. iI NAME
I

CHERTSEY ROAD, BYFLEET, SURREY II
II COMPANY I

Phone: Bvfleet 41131/2/3/4 PABX. Grams: APTRAN, BYFLEET i ADDRESS II
116.1111. Mg 11.11111MOINIMMIMMEll

Lee 4090
WW-078 FOR FURTHER DETAILS
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At the GPO transmitting station at Rugby, 3 EEV vapour cooled power
triodes (BY1144L) have replaced 54 water cooled triodes (BW173), yet the
total power output available is now greater than before. Each BW173 had
a maximum output of 10kW; each BY1144L's output is 200kW - an
example of how EEV constantly beats the toughest technological challenge.
EEV's industrial valves cover the power range from 1 kW to 250kW. If
you've got an application, EEV can almost certainly supply the valve for
the job. If you'd like to know more, write to:

ENGLISH ELECTRIC VALVE COMPANY LIMITED CHELMSFORD, ESSEX. TELEPHONE: 61777

1 I

WW -080 FOR FURTHER DETAILS AP277
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THE VARIAC. variable transformer is the most useful and versatile
::.4.swice ever developed for the control of a.c. voltage, or of current,
power, heat, light, speed. It provides smooth continuous adjustment
of output voltage from zero to line voltage and above, either hand -
operated or motor -driven.
Only Variac has Duratrak* -a patented track surface giving longer
life, increased overload and surge capacity and maximum economy
in maintenance.
There are over 600 Variac models and assemblies to suit virtually
every possible requirement, ranging from small units for laboratory
or instrument use to large ganged assemblies for high power
3 -phase operation. The range includes low -voltage, high -frequency,
dual -output and narrow -range types, open, covered, portable,
metalclad and oil -immersed constructions, plus many special
models. This is the largest range of variable transformers available
today.
The technical superiority and dependability of Variac are the result
of over 30 years of development and refinement since the introduc-
tion of the first Variac models-the original variable transformers.
 'Variac. and "Duratrak" are registered trade marks

Variacs are made in England by The Zenith Electric Co. Ltd. London, and exclus-
ively distributed in the U.K., Eire and British Colonies by Claude Lyons Ltd.

Variac
variable transformers

-over 600 models
to suit every possible

requirement

Write for comprehensive catalogue to Publicity Department, Hoddesdon

CLAUDE LYONS LTD Valley Works, Hoddesdon, Herts Hoddesdon 67161 Telex 22724
76 Old Hall Street, Liverpool 3 MARitime 1761 Telex 62181
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FRACMO
registered trade mark

The Fracmo range of geared motor units has
an established reputation for 'always being
relied upon.'
Constant speed induction motor geared units
have outputs from 16 oz. in. to 850 lb. in.
Speeds from 0.125 to 717 r.p.m. Variable
speed commutator motor geared units have
outputs from 8 oz. in. to 850 lb. in. Speeds
from 0.25 to 750 r.p.m.

MARCH, 1967

FRACTIONAL H.P. MOTORS LTD.
(A member of the Lmdustries Group)

Millmarsh Lane, Brimsdown, Nr. Enfield, Middlesex. Phone: HOWard 4775

WW -082

MUSICAL
INSTRUMENTS

AND AUDIO
BY G. A. BRIGGS

FOR FURTHER DETAILS

Published October 1965
240 pages, 212 illustrations. Fine art paper.
Cloth bound 3216 (341- post free).

In this book the sixteenth to be produced by the Briggs -Wharfedale
set up, attention has been turned to musical instruments as the basis
of audio.

Chapters include:
GENERAL PRINCIPLES, VARIOUS SOUND -CAUSE AND
EFFECT, CHARACTERISTICS OF INSTRUMENTS, FOR-
MANTS, DISTORTION IN SOUNDS, DISTORTION IN
REPRODUCTION, ORGANS, ELECTRONIC ORGANS,
PIANOS, TUNING, MUSIC IN SCHOOLS.

Music Industry (Nov.) concludes its review-
"Mr. Briggs comments that this book, his sixteenth for the Wharfe-
dale company has taken a year and a half to complete. It is a year and
a half well spent for it must surely become a standard introductory
work to the sounds that result from the workings of the music in-
dustry".

VAT
WHARFEDALE

The following comment was recently received
from Philips Electrical Industries of New
Zealand Limited "Finally, may we compliment
you on your excellent series of publications".
Sold by radio dealers, and book shops, or in
case of difficulty direct from the publishers.
RANK WHARFEDALE LIMITED
IDLE BRADFORD YORKSHIRE
Tel. Bradford 612552/3 Grams. `Wharfder

Bradford.

Grams and Cables: Fracmo Enfield Middlesex
Telex : 262436

PORTABLE

WIRE

STAND

SPEEDS PRODUCTION

18 way 56'6
12 way 46'6

Takes standard 100yd. reels.
Equally suitable for production
or prototype work, and coil wind-
ing Reels easily changed. As used
by Government departments, lead-
ing companies and Universities.

ELLIOTT INSTRUMENTS CO.
LIMITED

Bigods Hall, Dunmow, Essex
Tel: Gt. Dunmow 2422
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WHERE THE GOING

GOVERNMENTS

IS TOUGH, THE NEED FOR QUALITY VITAL

AGREE ON TEONEX VALVES.

Export Enquiries Only Please !

Governments all over the world have chosen TEONEX
Valves for vital civil and military roles requiring compliance
to E.V.S. or M.I.L. standards. In spite of rising demand for
these valves from government departments the world
over, increased production facilities have made it possible
to offer the TEONEX range (incorporating the entire
range of British -produced valves or their Continental
equivalents) for use outside the U.K. only.
Price list and technical specifications may be obtained
from :-
1

liONEX LIMITED
2a Westbourne Grove Mews,
London, W.11
England.

-.kW! MAR01

TEONEX

WW -085 FOR FURTHER DETAILS
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SOLDERINGalawee/
Made by ANTEX-makers of the finest precision
soldering irons in the world, this Soldering Kit
contains everything you need for successful sol-
dering. Unique plastic "tool -box" format (with
space for iron stowage with plug) keeps every-
thing where you want it.

ANTEX LTD. GROSVENOR HOUSE, CROYDON, SURREY. MUNicipal 2774:5

WW -086 FOR FURTHER DETAILS
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important titles...
Magnetic Tape Recording
H. G. M. Spratt, B.Sc. (Eng.), M.I.E.E.

Contents:
Principles of Magnetism; Sound Reproduction and Electro-
Acoustics, Principles of Magnetic Recording; Tape Manufactu-
ring Materials; Tape Manufacture; Tape Testing; Tape Record-
ing Machines; Recording and Reproducing Machines; for Music
and Speech; Testing of Machines; Application of Magnetic
Recording; Present Trends and New Developments.
368 pp. Illustrated 63s. net. 64s. 10d. by post

Transistor Circuit Design and Analysis
E. Wolfendale, B.Sc. (Eng.), M.I.E.E.

This book provides engineers, physicists and undergraduates
with a comprehensive introduction to circuit design and analysis
and shows how theoretical analysis of circuits and networks can
be carried out to enable the final equations to be used in practical
circuit design.
292 pp. Illustrated 70s. net. 71s. 3d. by post

Graded Problems for Electrical Engineers The Transistor
D. W. Hinde, B.Sc., M.I.E.E. and K. M. Smith, A.M.I.E.E.

An important collection of problems for Technical College
Courses covering the new National Certificate, Higher National
Diploma in Electrical, Mechanical and Chemical Engineering,
Electrical Technicians and Electrical Installation.
288 pp. Illustrated 35s. net. 36s. 3d. by post

obtainable from leading booksellers

E. Wolfendale, B.Sc. (Eng.), M.I.E.E.

An introduction to the modern approach to semiconductors, their
equivalent circuits, and applications. Mathematical equations are
given when they are useful in designing circuits but detailed
mathematical analysis has been avoided.
168 pp. Illustrated 40s. net. 41s. Id. by post
Students paper -backed edition 21s. net. 21s. 10d. by post

ILIFFE BOOKS Ltd DORSET HOUSE STAMFORD STREET LONDON S E I

ElL10011111111100011111[r1Drin011111111111111000EDELEIDEICIEPECIDOE10[11100111:1E1
WW -087 FOR FURTHER DETAILS

NOW UPGRADE YOUR TRANSMITTER
CAPABILITY AT LOW COST

15 & 50 KW H.F. (4-26 MB) TRANSMITTERS FOR CW, F.S. RTT, ARQ &

FACSIMILE FEATURING:

 Linear amplification.  Forced air cooled EIIVIAC 3CX2500A3 tubes.
 Servo drive mechanisms. Vacuum variable capacitors.
 With F.S. Keyer, 10 channel crystal -controlled oscillator and variable master oscillator.
 ISB/SSB/DSB amplification with suitable exciter.
 Use on 50160 cycle
 600 ohm balanced transmission line output.
 Spare parts and installation engineering services available.
Complete technical details on request.

THE MEDITERRANEAN COMMUNICATIONS EQUIPMENT CO. LTD.
P.O. BOX 54, GIBRALTAR

WW -088 FOR FURTHER DETAILS
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witA demi/Ado( PRECISION SOLDERING KIT
This is what the ANTEX Kit contains:
 Model CN240 15W Precision Iron with 3,16" bit, (used

in electronic workshops and factories all over the world)
 Two spare Interchangeable Bits (5:32" and 3,32")
 Reel of resin -cored Solder
 Handy Heat Sink I Cleaning Pad

36 -page booklet on "How-to-Solder"-a mine
of information for amateur and professional.

BRING YOUR WORKSHOP UP-TO-
DATE with the new ANTEX KIT
From electrical & radio IP
shops, or if unobtainable
locally apply direct to

LTD. GROSVENOR HOUSE,
CROYDON, SURREY. MUNicioal 2774/5

*,,.!......,.!,r..!.... .... .... 0..
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Discover them at the

AUDIO FAIR
HOTEL RUSSELL

MARCH 30 -APRIL 2

DEMONSTRATION

ROOM 147 (1st Floor)

STAND NO.32

EMISOUND SPEAKERS  EMITAPE  EMI TAPE RECORDERS
WW -090 FOR FURTHER DETAILS

INDUCTANCE
BRIDGE

MODEL 66

N 0 MBREX
TRANSISITNOSRTIRSUED

MENTATION

* Signal Generator 27 E10.16.9

* Power Supply Unit 61 E6. I4.6

* C.R. Bridge 62 ... E9. 6.9

* Audio Generator 63 E17. 1.9

* Inductance Bridge 66 E18. 6.9

All prices include battery, post and packing. Prompt Delivery.

S.A.E. FOR TECHNICAL
LEAFLETS

TRADE & EXPORT
ENQUIRIES INVITED

N O M B R E X LTD.
ESTUAMIITM, MigkT.R1A100,Wie.N34 r5RRACE, C. R. BRIDGE

MODEL 62

WW -091 FOR FURTHER DETAILS
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Smallest transformer
for 250V service

BERCO
REGAIVOLTS

EUROPE'S MOST COMPREHENSIVE RANGE
OF VARIABLE TRANSFORMERS

OVER 300 MODELS
with trouble free brush gear

With more than 30 years experience in toroidal winding,
Berco have built up the most comprehensive range of
variable transformers in Europe. Designed to meet every
industrial and laboratory application, the Regavolt range
covers over 300 models - providing smooth, infinitely
variable, reliable control (from zero to line voltage and
above) of POWER-HEAT-LIGHT-MOTOR SPEED
etc. Supplied for single and three phase supplies, Hand
Operated or Motor Driven.
Current ratings range from 0.5 to 127 amps. per phase.

For further information send for new illustrated
List No. MT /625 to:-

THE BRITISH ELECTRIC RESISTANCE CO. LTD.
QUEENSWAY ENFIELD MIDDLESEX

group of companies
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Tel: HO Ward 2411
Grams: Vitrohm

Enfield

318

muntest
MULTI -RANGE TEST SET
50uA movement 20,000 ohms per volt

for only £7.17.6. (Trade price)
(with leather case 58.15.2)

LOOK AT THESE FEATURES
D.C. sensitivity 20,000 ohms per volt

* A.C, sensitivity 2,000 ohms per volt

* D,C, accuracy 21% F.S.D.

* A.C. accuracy 21% F.S.D.

A.C. accuracy maintained up to
20 kc/s

* Additional decibel scale
Small size 51" x 31" x

* Weight 18 ozs, *20 ranges

Fits into the pocket. The Salford Minitest, a highly sensitive test meter
for the measurement of A.C. and D.C. Volts, current and resistance.
The clarity of the scale is exceptional and the knife edge pointer
ensures accurate reading. Housed in a tough Melamine cover, the
movement is built into a pressed steel case which effectively screens
it from external magnetic fields.
MINITEST D.C. Amps

0 - 1 Amp.
0-100 mA.
0- 10 mA.
0- 1 mA.
0- 50 uA.

D.C. Volts
0 - 1,000
0 - 250
0- 100
0 - 25
0- 10

0 - 2.5

A.C. Volts
0 - 1,000
0 - 250
0- 100
0 - 25
0- 10
0 - 2.5

All ranges
are selected by
a single twelve -
position rotary switch.
A separate slide switch is
provided to change over from
A.C. to D.C. ranges.

SALFORD ELECTRICAL INSTRUMENTS LIMITED f- LeafletC8 E -I I Peel Works  Barton Lane  Eccles  Tel: ECCIes 5081  Telex: 66711 .9de on
London Sales Office: Brook Green, Hammersmith W.6. Tel 01 -603 9292 % J request.
A Subsidiary of THE GENERAL ELECTRIC COMPANY LTD OF ENGLAND `..-.
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What's happening
at Newmarket-
in micro -circuits?
Specialisation in
custom-built micro-
circuits for 100 to
10,000 requirements

40

30

RELATIVE
COST
PER

20

10

8

6

4
2
1

100 1,000
off off

'(Relative to quantity cost)

10.000
off

100,000
off

Look at this graph. It compares the cost of multichip and
monolithic with discrete -component circuits. If you have a
specialist micro -circuit requirement, which cannot be met
by standard, off -the -shelf monolithic circuits, then a cus-
tom-built multichip circuit is your best buy. Below 100 use
discrete. Above 10,000 think seriously of a monolithic.
Between those limits, think of multichip and Newmarket.
We are specialising in custom-built multichip circuits.

Write or telephone to discuss your circuit with our develop-
ment engineers.

Newmarket
TRANSISTORS LIMITED

Exning Road,

Newmarket, Suffolk.
Telephone
Newmarket (ONE 8) 3381

PdAtiA SEMICONDUCTOR DEVICE MANUFACTURERS AND SOLID STATE ENGINEERS
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RADFORD
AUDIO LABORATORY INSTRUMENTS

LOW DISTORTION OSCILLATOR (Series 2)
An instrument of high stability providing very pure sine
waves, and square waves, in the range of 5 Hz to 500 kHz
Hybrid design using valves and semiconductors.

Specification
Frequency coverage:
Output Impedance:
Output Voltage:'
Output Attenuation:
Sine Wave Distortion:

Square Wave Rise Time:
Monitor Output Meter:
Mains Input:
Size:
Weight:
Price:

5 Hz -500 kHz (5 ranges)
600 Ohms.
10 Volts r.m.s. max.
0-110 dB continuously variable.
0.005% 200 Hz -20 kHz increasing

to 0.015% 10 Hz -I00 kHz.
Less than 0.1 microseconds
Scaled 0-3, 0-10, and dBm.
100 V.-250 V. 50/60 Hz.
171 x II x 8in.
25 lbs.
£125.

Rack mounting version available.

DISTORTION MEASURING SET (Series 2)

A sensitive instrument for the measurement of total har-
monic distortion, designed for speedy and accurate use.
Capable of measuring distortion products as low as 0.002%.
Direct reading from calibrated meter scale.

Specification
Frequency Range:
Distortion Range:
Sensitivity:
Meter:
Input Resistance:
High Pass Filter:

Frequency Response:

Power Requirements:
Size:
Weight:
Price: £90.
Rack mounting version available.

20 Hz -20 kHz (6 ranges)
0.01%-100% f.s.d. (9 ranges)
100 mV. -100 V. (3 ranges)]
Square law r.m.s. reading.
100 kOhms.
3 dB down at 350 Hz.
30 dB down at 35 Hz.

I dB from second harmonic of
rejection frequency to 250 kHz.

Included battery.
174 x II x 8in.
15 lbs.

VOLTMETER (new item)
A transistor operated voltmeter satisfying the requirements
for audio frequency measurement.

Specification
Sensitivity:
Calibration Accuracy:
Frequency Response:
Input Impedance:

Meter Scaled:
Power Requirements:
Size:
Weight:
Price:

I mV. -300 V. f.s.d. (12 ranges)
2°/a f.s.d.

I dB, 10 Hz -500 kHz.
I MOhm. I mV. -300 mV.
10 MOhm. I V.-300 V.
0-3, 0-10, and dBm.
Included battery.
11+x62x6in.
7 lbs.
£35.

RADFORD ELECTRONICS LTD

Ashton Vale Road
Bristol 3

WW -095 FOR FURTHER DETAILS
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Quickly erected (30o ft. in
6 hours) for temporary links,
emergency communication,
outside broadcasts and survey.
Interchangeable one-piece
folding tower sections fit one
on top of the other and in-
clude enclosed stairway with
platforms, ensuring safety at
heights even for the inexperi-
enced. Each section weighs
only too lbs. No elaborate
base required. Air transport-
able. Weatherproof -all
aluminium - and thoroughly
tested in the field. In regular
use, in snow and sun, in all
continents.
Write for folder

WIRELESS WORLD

Sections are assembled
at ground level and
installed at mast top
without tools.

ACCESS EQUIPMENT LTD
Maylands Avenue, Hemel Hempstead, Herts.
Hemel Hempstead (OHH2) 2311
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Record it... and
hear the play -back

simultaneously
on the Brenell Mk5M

-and be sure it sounds superb!
Write for illustrated leaflet WW2

BRENELL ENGINEERING CO. LTD.,

231-5 Liverpool Road, London, N.I
Telephone: NORth 8271 (5 lines)
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MICROPHONES
their accessories

TRANSISTOR SOUND
and

"RADIOMIC" EQUIPMENT
top ranking quality for top ranking performance.

Full particulars from:

LUSTRAPHONE
St. George's Works, Regent's Park Road,
London, N.W.1 Tel: PRImrose 8844

WW -098 FOR FURTHER DETAILS

TRANSFORMERS
COILS
CHOKES

LARGE OR SMALL QUANTITIES

TRADE ENQUIRIES WELCOMED

SPECIALISTS IN

FINE WIRE WINDINGS
MINIATURE TRANSFORMERS

RELAY AND INSTRUMENT COILS, ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD
CONTRACTORS TO G.P.O., A.W.R.E., L.E.B., B.B.C., E TC.

123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST. 1933

WW -099 FOR FURTHER DETAILS
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HOWELL'S RADIO LTD.

MINISTRY OF AVIATION INSPECTION APPROVED
TRANSFORMERS
STANDARD RANGE OR DESIGNED TO YOUR SPECI-
FICATION
0-50KVA, "C" CORE, PULSE, 3 PHASE, 6 PHASE,
TOROIDS ETC.
Driver and Mains Transformer for 20W transistor Amplifier
(W.W. Nov. 1966).
Driver 22/6 Carr. 2/ -
Mains 25/6 Carr. 4/6
'HEATER TRANSFORMERS

6.3 v. 1.5 A. 9/6. Carr. 2/-.
6.3 v. 3A 13/-. Carr. 2/6

'MAINS TRANSFORMERS
350-0-350 v. 60 mA., 6.3 v. 2 A. £1/15/-. Carr. 4/6.
500 v. 300 mA. 6.3 v. 4 A., 6.3 v. 1 A. £3/12/6. Carr. 5/6.
500-0-500 v. 0.25 A., 6.3 v. 4 Act., 6.3 v. 3 Act., 5 v. 3 A. £4/10/6.
Carr. 6/6.
525-0-525 v. 0.5 A., 6.3 v., 6 Act., 6.3 v., 6 Act., 5 v. 6 A. £5/5/-.
Carr. 6/6.

*LOW VOLTAGE
30-0-30 v. 4 A. £2/5/6. Carr. 5/6
15 v. 2 A. £1112/6. Carr. 3/-.
15 v. 6 A. £211/-. Carr. 4/6.
15 v. 10 A. £2/151-. Carr. 5/6.

STEP DOWN TRANSFORMER
Primary 0-415-440 v. Sec. 250 v. 1.5 A. £5/5/-. Carr. 6/6.
'PRIMARIES 10-0-200-220-240 v.

CHASSIS, CABINETS AND PRECISION METALWORK

ELECTRONICS - DEVELOPMENT AND ASSEMBLY
Carlton Street
Manchester 14

Lancashire
Tel: 2263411 & Trunk dialling 061
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PRECISION
PRESSINGS

0
b

e)%

*k.

produced
by progressive
tooling and
multiform
methods

0

Accurate
components at

competitive
prices

JOHN SMITH LTD.
209 SPON LANE  WEST BROMWICH  STAFFS TELEPHONE:WES 2516 (3 lines)
WOODS LANE  CRADLEY HEATH  STAFFS TELEPHONE: CR 69283 (3 lines)
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telDCOLI SOLDERING
EQUIPMENT

(Red Trod* Mork)

FOR FULL INFORMATION
Apply Direct to:

ADCOLA PRODUCTS LTD.
ADCOLA HOUSE
GAUDEN ROAD
LONDON, S.W.4

Telephone:
MACoulay 0291/3

Telegrams:
SOLJOINT LONDON S.W.4
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The safest, quick and handy connector
0 for electrical appliances

Ke"liectrir
meets an essential need
Measuring only Sin. x 3in. the
MAINS KEYNECTOR is made of non-
combustible urea -formaldehyde. Designed
in modern style and manufactured in
attractive two-tone colour. The unit
eliminates the need of terminating the
mains input lead of any electrical instru-
ment or appliance with a plug. It also
enables more than one instrument or
appliance to be connected in parallel and
used simultaneously. In industry it will
be appreciated by electrical/electronic
instrument and appliance manufacturers,
where speed in testing is essential.
Colour: Duo -Green.
British and Foreign
Patents applied for.

Opening
fuse
housing
cuts off
power to
keys.

CYBERNAUT CONTROLS LTD.,

Depress
key,
clamp
bared lead
from
appliance
under
appropriate
key.
28-30
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NORMA
VIENNA

* 40 RANGES FOR:-
D.C. CURRENT & VOLTAGE
A.C. CURRENT & VOLTAGE

TO 30 kc/s
RESISTANCE TO 5 MEGOH MS
TEMPERATURE
OUTPUT

Close fuse
housing
to supply

#000,//

tpoow keys.er

Neon
to

afeeot

kr, glows when
nowpr is applied.

Tel: 01 739-2763.

* Accuracy of * Sensitivity of
2.5% D.C. 20,000 Ohms/volt D.C.
3.5% A.C. to 500 c/s 4,000 Ohms/volt A.C.

Robust Taut suspended Meter Movement
AVAILABLE FROM:-

NORMATEST
MODEL 785

PRICE

r11-10-0

The newest small Multirange
Meter obtainable with a

specification comparable to
standard -size multirange
meters.

Ex Stock

CROYDON PRECISION INSTRUMENT COMPANY
HAMPTON ROAD  CROYDON  SURREY Telephone THORNTON HEATH 4025 &4094
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They look good, they sound good,
and, by golly....

afo'
_40),

Designers and manufacturers of automatic
tape players, electronic church bells, loud-
speakers, multi -unit language laboratories,
pre-recorded tape programmes, schools
sound systems, tape and disc decks, transis-
torised mains/ battery amplifiers, transis-
torised mixer units, etc., etc.

SEND FOR FULL DETAILS OF OUR RANGE OF SOUND REIN-
FORCEMENT LOUDSPEAKERS AND TRANSISTOR AMPLIFIERS.

sound
coverage
limited

Decibel House, Wellington Town Road, East Grinstead, Sussex.

Telephone: East Grinstead 21332-3
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No sealed -off secrets inside a Telequipment oscilloscope . . . . it's all good practical
engineering. Compact as they are, every model is simply and soundly constructed for
efficient operation and easy servicing. From specially developed tube with bright linear
display to individually tested components-every detail in a Telequipment 'scope must
meet the same high standard. There's no secret about Telequipment `Tracemanship', just
skill in design and . . . . workmanship. See for yourself !
Illustrated is the type D52 double -beam Serviscope*- E99. Send for a short form cata-
logue of the complete range.

*Serviseope is a registered trade mark of
Telequipment Limited  313 Chase Road  Southgate  London  N.14  Fox Lane 1166
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Miniature Silicon Planar Switching Diodes

High-speed switching, low -
capacity diodes for computer and
general industrial applications.

1 N4148
1 N4154

ACTUAL SIZE

low
priced
silicon
planar
devices

Silicon NPN Planar Epoxy Transistors

Low -noise pre -amplifiers. 2N3391A
BC150

General purpose DC and
low frequency
amplifiers and
oscillators.

2N3391
2N3393
2N3394
2N2923
2N2924
2N2925
2N2926
BC151

Silicon NPN Planar
Epitaxial Epoxy Transistors

Audio and relay driver 2N3402
applications and 2N3404
switching circuits. 2N3414
VcE0 from 25 to 50V. 2N3416

BC152
BC175
BC180

VHF/RF types suitable for
entertainment and
communications AM or
FM receivers.

BF216
BF217
BF218
BF219
BF220

Brimar can offer immediate delivery of a range of Silicon Planar Devices
-- produced for the first time in Great Britain in their new Silicon Planar plant at Brimsdown. The range
includes transistors and diodes suitable for industrial and electronics applications. Thyristors are also
available. Made to uncompromising standards, they are readily available in large quantities at the keenest
prices. Ask for technical details and descriptive literature.
Manufacturers' enquiries only, please - to :

TA5604

Thorn -A.E.I. Radio Valves & Tubes Limited
7 Soho Square, London W.1. Telephone: GERrard 5233
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C53

offers a complete aerial service
(LF to Microwaves)

BROADCASTING

POINT TO POINT

GROUND TO AIR

NAVIGATIONAL AIDS

MARINE AERIALS

MAST AND AERIAL

INSTALLATIONS IN

OVER 200 COUNTRIES
Speciality ranges of the Coubro & Scrutton Companies
LF, MF and HF : Coubro and Scrutton Ltd.
VHF and UHF: Associated Aerials Ltd.
Microwaves : Precision Metal Spinnings Ltd.
Business Radio : R. T. Masts Ltd.
Telescopic Masts: A. N. Clark (Engineers) Ltd.

The Group's products and services include:
Radio towers  Fixed, portable and telescopic masts  Co -axial and open -wire feeders
 Aerials (LF to HF): rhombics, log periodics, dipoles, quadrants, "T" -aerials, wide -band
aerialsAerials (VH F to microwave): yag is, ground plane, helices, dipoles, dishes. Filters.
 Aerial switches  Lead-in panels  Earth systems Air-cooled transmitter loads up
to 20 kW Termination networks  Propagation surveys  Site layouts and installation.

141V
COUBRO & SCR UTTON LTD, 430 Barking Road, London, E13

Cables: Coubro London El 3 Telex 25850 Tel ALBert Dock 4477
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MODEL
633

Guaranteed
for 3 years

An instrument
fortheconnoisseur...

Designed
to a strictspecification

Built to endure

* Three operational
speeds

633-1i,
3f and 71 i.p.s.

633H
71 and 15 i.p.s.

*Monitoring
of recorded

programme.

* Comparison
by "A-B"

* Switched
bias control.

* Level meter
reads on both record and

playback.

* Mixing facilities
with separate

gain controls.

* Modular
construction

to provide maximum

service accessibility.

* Separate
record and replay heads.

* Separate
record and replay amplifiers.

* Fully compensated
inputsocket for

magnetic
pick-up.

* Spot erase.

* 3 watts undistorted
output.

Mode1633
120 gns.

Model 633H
125 gns.

genvgraph
the incomparable

tape recorder

WW -108 FOR FURTHER DETAILS
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The 633 is the latest
addition to the Ferrograph

range
and is intended

for the serious home recor-

dist as well as the professional
user. Each

instrument
is supplied

with an abstract
of actual

performance
in the

form of a test certificate.

Spare parts-as
with all Ferrograph

instruments-

are guaranteed
available

for at least 10 years.

Interested?r

1

Then complete
and post

this coupon
to

THE FERROGRAPH
CO. LIMITED

84 Blackfriars
Road, London,

S.E.1.

[ I Please
send me

the FREE illustrated

Ferrograph
leaflets.

Please
send methe comprehensive

64 -page

model 633 Ferrograph
Manual, for which

I enclose
El-refundable

when I purchase

my Ferrograph.
(Tick items

required in
box at left)

NAME_

ADDRESS

1E)
r;.:-1.0.0,

MARCH,
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breakers
with BIG
Advantages

BELLING -LEE

The Belling -Lee "Securex"
Miniature Circuit Breaker is a
precision unit which provides
protection, switching plus a
clear indication of the circuit
condition. Two basic types are
available, thermal or thermal -
magnetic. Available in many
ratings from 300 mA to 15 A.
FOR FULL SPECIFICATIONS RING ENF 5393
OR WRITE FOR DATA SHEETS E17 -E20

COMPONENTS
connecting research to industry

BELLING & LEE LIMITED, GREAT CAMBRIDGE ROAD, ENFIELD, MIDDLESEX
Telephone: Enfield 5393 Telex: 233265

WW-I09 FOR FURTHER DETAILS
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1 3 5 7 9 11 13

14 16 18 20 22 24 26

MIETIMITIETTICIETI
WWI:QUI-LMING!

This is the
size of the big
development
in connectors!

MC

This miniaturised version of the famous McMurdo Red range

provides 26 connections - two more than any other connector of

comparable size - plus improved reliability. Only a quarter the size of

the Red range, the entire REDETTE range has 16, 26, 38 and 52 way

versions. Now available. Moulded in D.A.P., with hard gold-plated

contacts. Current rating 3 ampsper contact, contact resistance

under 10 milli -ohms, minimum proof voltage 1,500 volts peak.

Complete the Reader Reply Card for details, or contact us direct for sample,

U1100
NEW REDETTE CONNECTOR
THE McMURDO INSTRUMENT CO LTD RODNEY ROAD PORTSMOUTH

ENGLAND TELEPHONE PORTSMOUTH 35361 . TELEX 86112

WW-I10 FOR FURTHER DETAILS
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RELAYS ex stock in 7 days
*C.S.A. APPROVED IN CANADA

*MK

* 3 pole 7.5 amp
* 5 million ops. min.

* 124 each per 1000

Single pole 917 each

per 1000

* 2 pole 5 amp

* 5 million ops. min.

* 1418 each per 1000

MM Contactor

* 2 pole 15 amps
* 5 million operations minimum

* 17,8 each per 1000

*MKP Plug-in relay

*M HP Plug-in relay

* 4 pole, 1 amp
* 100 million

operations

13,- each
000

SOLDER TERMS

pole 8'- each per 100

1051

* Snap action microswitch relay
* 7.5 amp, 1 million operations
Also available 'in plug-in
version

* 715 each per 1000

*M K103

* Single pole 3 amp
* 1 million operations

minimum

* 5,1 1 each per 1000

MK403P NEW Plug-in relay

* 4 pole 3 amp
* 5 million

operations minimum

* 291eachper1000
SOLDER TERMS

* 21,9 each per 1000

RELAYS made to measure
APPROVALS: C.E.G.B. No. 131 & 92  B.R.
POST OFFICE KRL  U.K.A.E.A.

P.O. 3000 RELAY P.O. 600 RELAY

* Manufactured to full * Compact version of
G.P.O. specification,
also to

BPO 3000 relay

Industrial Standards * Contacts up to 10A

* Contacts up to 30 amp * Sensitivities
down to 30mW

* Up to 18 contact
springs

4,t

P33
PLUG-IN RELAY
* Plug-in version

to BPO 3000 relay
made to measure
for Industrial
Applications

* Contact ratings up
to 10A/750V

* Positive -lock
retaining clip

* 30 million
operations minimum

COMPONENT BOARD

P304

* Plug-in component
board unit for low

ct'aychassisfabrication

* 15f- each per 500

FROM STOCK

CONTACTOR
K700 RELAY

* High-current/high-
voltage 3000 -type
relay

* Contact up to
30A240V a.c.

* Sensitivities down
to 45mW

* PTFE armature
bar/lifting rods

KEYSWITCH R E LAYS
KEYSWITCH RELAYS LIMITED
120/132 Cricklevvood Lane  London  NW2 Tel: 01-452 3344
Telex: 262754
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4

2

3

A8QC 490c

ELECTRONQUES HOBBIES MANUAL.

and Ideas
Ito thy aloctromc
and rain ertfinisinnt

I should like a copy of the Electroniques
Hobbies Manual. Enclosed is a cheque!
P.O. for 1016.

NAME

ADDRESS

W.W.3

Below, we've summarised 2 pages from the
Electroniques Hobbies Manual
606 PAGES REMAIN TO BE SEEN (when you've got your Manual)
With the new Hobbies Manual, you can
obtain these-and over 11,000 other
items-direct from Electroniques or
through your Local Electroniques dealer!
The service is fast; the range is the
most comprehensive ever offered. And
the components, which are supplied by
85 leading manufacturers, meet every
kind of need-whether the project is
advanced or elementary!

1 Transistor Coil Packs (Qoilpax)
These silicon transistor units are avail-
able in General Coverage and Hamband
versions. The IF frequency is 1620 Kc/s,
ready for use with our filters and IF
amplifiers as well as existing receivers
as the second IF. The Manual contains
comprehensive technical data and other
useful information on these items.

2 Oscillator Modules
Fully transistorised, these oscillator
units can be used for BFO, VFO or CIO
applications. The BFO units include a
variable capacitance diode as the tuning
element, permitting remote control by
linear law potentiometer. Extremely
stable (better than -002% per degree C),
they have an exceptionally pure oscil-
lator waveform.

3 IF Strips and Filters
Two units are available-one at 1.62 Mc/s
IF for use with Qoilpax, the other for use
at 455 Kc,'s as a second conversion IF
strip or as a main 455 Kc/s unit. Both
include a half lattice crystal filter, AGC
control, AM and SSB detection and
BFO injection for CW reception. A
third unit, also at 455 Kc/s uses a
ceramic filter.

4 Power Modules
These small stabilised power units
operate directly from 6.3V AC heater
supply. Two outputs available: 6.2V at
50mA Zener stabilised, and 9.0V at
70mA MAX unstabilised. Either polarity
can be earthed providing AC supply is
floating.

5 Coils (Stabqoils)
A comprehensive range of transistor coils
is available for intermediate frequencies
of 455 Kcs and 1.62 Mc/s, together with
a complementary range of IF trans-
formers.
Send now for your Manual, on the
coupon above, to this address: Electron-
iques (Prop.-STC Ltd.) Edinburgh Way,
Harlow, Essex. Telephone Harlow 26777.

High-grade components for amateur communications

1=MIN/

electroniques
6714MG WW-lit FOR FURTHER DETAILS
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Vortexion
quality equipment

The 120/200 watt amplifier can deliver its full power at any fre-
quency in the range of 30 to 20,000 c.p.s. for which the response
is accurate within I db with less than 0.2% distortion at 1,000 c.p.s.
Noise level -90 db. It can be used to drive mechanical devices,
i.e., synchronous capstan or projector motors, etc., for which the
power is over 140 watts on continuous sine wave. A floating series
parallel output is provided for 100-120 v. or 200-250 v., and
additional matching transformers for other impedances are available.
The input is I mW. 600 ohms.

30/50 WATT AMPLIFIER
The Vortexion 30/50 watt Amplifier can deliver 50 watts of speech
and music or over 30
watts of continuous sine
wave and the main

amplifier has a re-
sponse of 30 to 20,000
c.p.s. within I db. at

0.1% distortion and

outputs for 4, 7.5,

15 ohm and 100 volt
line. Models are avail-
able with two, three or
four mixed inputs which
may be low impedance balanced line
inputs. Price E70 with 4 mixed inputs.

The 12 -way electronic mixer has facilities for mixing
12 balanced line microphones. Each of the 12 lines
has its own potted mumetal shielded microphone
transformer and input valve, each control is

hermetically sealed. Muting switches are normally
fitted on each channel and the unit is fed from its
own mumetal shielded mains transformer and
metal rectifier.
Also 3 -way mixers and Peak Programme Meters.

Price E60.

4 -way Mixers from E4014'6.

2 x 5 -way stereo mixers with outputs for echo
chambers, etc., available.

microphones, P.U. or Guitar

120/200 WATT AMPLIFIER

ELECTRONIC MIXER AMPLIFIER

This high fidelity 10/15 watt Ultra Linear Amplifier
has a built-in mixer and Baxandall 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
special order. A feed direct out from the mixer is
standard and output impedance of 4-8-16 ohms or
100 volt line are to choice. All inputs and outputs
are at the rear and it has been designed for cool
continuous operation either on 19 x 7in. rack panel
form or in standard ventilated steel case.

Size 13 x 7-1 x deep.

Price of standard model E49.

12 -WAY ELECTRONIC MIXER

Price of standard model 498.

Full details and prices of the above on request

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19
Telephone: LIBerty 2814 and 6242-3 Telegrams: "Vortexion London S.W.19"

WW -113 FOR FURTHER DETAILS
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Other NSF products:
LEDEX Rotary Solenoids & Circuit Selectors
UNION Aliniature Hermetically Sealed Relays
HOLZER Automatic Timing Switches
BRAMCO Frequency Sensitive Reed Relays and

Filters
All the above are manufactured under exclusive
licensing arrangements.

WIRELESS WORLD

switches

MARCH, 1967

If all possible variations are taken into account, one
thousand is a conservative estimate of the number of
different switches covered by these two lists. If not
already in your files, we will be pleased to forward one
or both. Trade or industry enquiries only.

We would also emphasise NSF facilities for the design
and development of specialised switches and switch
assemblies and will welcome enquiries.

NSF LTD "THE SNITCH PEOPLE' 31-32 ALFRED PLACE, LONDON, W.C.I.
Telephone: Langham 9561 Telegrams: Enesef Telex London Telex: 21907
HEAD OFFICE & WORKS. KEIGHLEY, YORKSHIRE. A MEMBER OF THE, .54:15GROUP OF COMPANIES

WW -114 FOR FURTHER DETAILS
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Everywhere Astralux Voltage Stabilising Transformers outperform and outdate conventional C.V.T. systems

HERE'S WHY ASTRALUX V.S.T. IS REPLACING C.V.T. IN INDUSTRY AFTER INDUSTRY:

Better Performance.That means im-
proved Output Voltage Stability-
output voltage maintained within ±
0.5% for input voltage changes of +
10% - 20%. Even when the voltage
fluctuation is as great as + 10% to -
BO% the V.S.T. will maintain the out-
put voltage to within ± 1%.  Latest
Materials. High temperature (Class F)
materials give optimum reliability and
increased safety margins on operating
temperatures.  Low external field.
The latest techniques in magnetic core
design give improved performance,
coupled with high efficiency, while
still offering low external fields.
 Stable Voltage-Stable Prices.

ASTRALUX prices remain stable over
long periods, so costing a job ahead is
facilitated with this advanced system.
Over10,000modelsiTheASTRALUX
V.S.T. Standard Range consists of ten
basic models with over a thousand
variations on each. No other manufac-
turer offers such a choice, or can offer
such economical prices.  Low Cost
Specials. You canorderV.S.T. 'specials'
at little more than the cost of standard
units. Our design department will be
happy to prepare prototypes to your
specification, for incorporation into
equipment under development.
Free illustrated booklet giving full de-
tails of ASTRALUX V.S.T. from

ASTRALUX dynamics limited TRANSFORMER DIVISION  BRIGHTLINGSEA  COLCHESTER  ESSEX

WW -115 FOR FURTHER DETAILS
TEL: BRIGHTLINGSEA 2517/8
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Mete the complete ti3t of
fiehttoul/x dAciledAcap,ei, and
plug-in mita, nolo &einq ',Adduced

awl cuefutAeg factow.

OSCILLOSCOPES

310A
422
422 Mod 125B
502A
515A
524AD
531A
533A
535A
541A
543B
544
545B
546
547

551

555
561A
564
575
575 Mod 122C

581A
585A

dc to 4 MHz portable
dc to 15 MHz, ac -powered, portable
dc to 15 MHz, ac/dc/version, portable*
1001. V/cm dual -beam
dc to 15 MHz
dc to 10 MHz television
dc to 15 MHz
dc to 15 MHz-X100 magnifier
dc to 15 MHz-sweep delay
dc to 33 MHz
dc to 33 MHz-X100 magnifier
dc to 50 MHz-X100 magnifier
dc to 33 MHz-sweep delay
dc to 50 MHz-sweep delay
dc to 50 MHz-automatic display

switching
dc to 27 MHz-dual-vertical, dual -beam
dc to 33 MHz-sweep delay, dual -beam
dc to 15 MHz-x-y
split-screen storage
transistor curve tracer
transistor curve tracer with increased

collector voltage
dc to 85 MHz
dc to 85 MHz-sweep delay

'271
545
666
420
350
522
399
452
561

490
522
596
621

676

726
742

1,063
 200
363
430

531

593
716

For detailed information on any of our products, please fill
in reader reply card or write, telephone or telex.

Tektronix
U.K. Limited
Beaverton House  Station Approach  Harpenden  Herts

Telephone: Harpenden 61251  Telex: 25559
WW -116 FOR
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422 dc to 15 MHz,
ac -powered, portable 545

422 dc to 15 MHz,
Mod 1 25B ac/dc version, portable* 666

1 S1 wide -band sampling 451

1 A6 high -gain dc differential 95

PLUG-IN UNITS

B high -gain
CA dual -trace dc
D high -gain dc differential
E low-level ac differential
G wide -band dc differential
H wide -band, high -gain do
K fast -rise dc
L fast -rise, high -gain
M four -trace dc
1A1 wide -band, high -gain, dual -trace
1A2 wide -band, dual -trace
1A6 high -gain dc differential
1S1 wide -band sampling
2B67 time -base
3A1 dual -trace dc to 10 MHz
3B3 lime-base-delayed sweep
3S76 dual -trace sampling
3T77A sampling sweep
82 dual -trace dc to 85 MHz

SCOPE -MOBILES Ci

MARCH, 1967

£

58
104

68
76

76

74
58

84
210
241

1 30

95
.451

86
181

234
442
261

266

201/1 with drawer and no plug-in carrier 58
201/2 with drawer and plug-in carrier for 2, 3,

9, 10 and 11 series 62
202/1 with drawer and no plug-in carrier 58
202/2 with drawer and plug-in carrier for 1, 80

and letter series 63

and an increasing range of accessories

*battery pack available

For overseas enquiries:

EUROPE AND THE MIDDLE EAST: Tektronix Ltd., P.O. Box 36,
St. Peter Port, Guernsey, C.I.

CANADA: Tektronix Canada Ltd., Montreal, Toronto & Vancouver.

AUSTRALIA: Tektronix Australia Pty. Ltd., 4-14 Foster Street, Sydney,,,
N.S.W.

SWITZERLAND: Tektronix International A.G., P.O. Box 57, Zug,
Switzerland.

All other territories: Tektronix Inc., P.O, Box 500, Beaverton, Oregon, U.S.A,
FURTHER DETAILS



MARCH, 1967 WIRELESS WORLD

Marconi is
advanced
space
communication

THE QUEEN'S
AWARD TO

INDUSTRY 1968

Britain's first overseas civil satellite communica-
tion ground station has been built by Marconi on
Ascension Island for Cable and Wireless Limited.
Marconi has also supplied Britain's first three
military space communication stations.

Marconi space capability is based on long
experience in all the elements required by com-
munication systems via synchronous and random
orbit satellites-computers for traffic handling and
aerial direction, highly accurate aerial and servo
control systems, ultra high frequency transmitters
and extremely sensitive receivers. Marconi has a
lifelong experience in planning, designing, manu-
facturing, installing and commissioning complete
operational systems anywhere in the world.

Marconi Myriad
computer-a vital
part of many Marconi
space communication
systems.

Marconi space communications systems
AN 'ENGLISH ELECTRIC' COMPANY

The Marconi Company Limited, Space Communication Division, Chelmsford, Essex, England
WW -117 FOR FURTHER DETAILS
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there's nothing pocket-size about
the performance of GEC's VHF

pocket radiotelephones...

GEC fm Courier
A fully transistorised 3 -channel transceiver designed to be
inconspicuous in use, and allow full freedom of movement. It
gives full operation fitted beneath clothing - microphone and
earpiece -speaker units clip behind the lapels. Silicon transistors
make the Courier extremely reliable, and suitable for a wide
climatic range. Standard rechargeable battery gives 8 -hour
shift endurance.
An intrinsic -safety version is also available - the first pocket set
to be granted an Intrinsic Safety Certificate for use in hazardous
atmospheres.

The equipment meets G.P.O. Specification W.6346.

Service: F3 Telephony. Single or two -frequency simplex.
Frequency range (one, two or three channels) : 71.5 Mc/s
to 100 Mc/s, or 156 Mc/s to 174 Mc/s (25 kc/s spacing).
(Other ranges to special order.)
Ambient conditions : Temperature -20°C to +50°C.
Altitude up to 20,000 ft. a.m.s.l. Relative humidity 0 to 90%.
Dimensions of Transmitter/Receiver : x x 11"
Weight: With battery 23 oz. Less battery 16 oz.
Power Output: Nominally 500 mW or 400 mW.
Modulation Capability: iL 5 kc/s deviation (maximum).
Sensitivity: 15 dB signal/noise ratio for 1.51N e.m.f.
Selectivity: Pass Band ±7.5 kc/s at 6dB. Stop Band
±23.5 kc/s at 65 dB min.

GEC am Courier
A fully transistorised 3 -channel transceiver for pocket or
hand-held operation.
Service: A3 Telephony. Single or two frequency simplex.
Frequency Range: 68-174 Mc/s Band.
Number of Channels: Maximum of 3 spaced within

250 kc/s of mean carrier frequency. (25 or 50 kc/s spacing.)
Dimensions: 6,5C x x 'a" (7/! over controls).
(Including standard battery.)
Weight: 24 oz. (including standard battery).
R.F. Output Power: Adjustable 200 mW to 400 mW.
Modulation Capability: 100% (250 mW carrier). 90%
(400 mW carrier)
Sensitivity: 21.1V (e.m.f.) input modulated 30% at 1 kc/s for
13 dB signal to noise ratio and 150 mW output.
Selectivity: Pass band kc/s at 6 dB. Stop band:
- 23.5 kc/s at 75 dB min. (2 signal method).
A.G.C. Characteristic: Rise in output less than 4 dB for
signal change 2 V to 20 mV.
For full details of both Couriers, please contact us.

ELECTRON/CS
G.E.C. (ELECTRONICS) LIMITED
Communications Group

Spon Street, Coventry. Telephone: Coventry 24155
A subsidiary of The General Electric Company Limited of England

WW -1111 FOR FURTHER DETAILS u4477
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The most satisfying volume

on anybody's bookshelf

The new LEAK MINI -SANDWICH
The world's second very low distortion,
piston -action loudspeaker is here! It's the
Leak Mini -Sandwich, bookshelf version of the
first: the Leak Sandwich Loudspeaker that is
used in broadcasting studios throughout the
world for checking the quality of trans-
missions.

Mini -Sandwich Loudspeaker
07.10.0d. Illustrated

Size 181 x II x 7in.

LEAK

At the heart of both-the new 'Mini -Sandwich"
and the "Sandwich"-are the revolutionary SAND-
WICH cones of the speaker motors. Fantastically
rigid, yet no heavier than conventional paper cones,
these unique diaphragms are made of thick poly-
styrene foam, sandwiched in skin -thin aluminium.
They respond with piston -like precision to the
waveform of the voice coil signals. The rigidity of
the Sandwich cone eliminates " cone break-up,"
the erratic flexing which causes distortion in
other speakers.
Result: a remarkable smooth frequency response,
free from violent peaks or troughs over a very
broad frequency band. Transient response is
excellent.
If space permits there is only one choice: the
Leak "Sandwich.- But if space is a problem you
will find the "Mini -Sandwich" is a superlative
small loudspeaker, designed and made exactly as
the standard "Sandwich" and the performance is
indistinguishable from the larger model except
for the lowest octave.

U.S. Pat. No. 3,111,187

Ask your dealer for a demonstration.

See and hear Leak Hi-Fi
at the

INTERNATIONAL
AUDIO FESTIVAL & FAIR

Hotel Russell

March 30th-April 2nd
STAND No. 34

Dem. Rooms Nos. 347;348

Sandwich Loudspeaker
L39.18.0d.

Size 26 x 15 x I2in.

1HE FIRST NAME IN HIGH FIDELITY SINCE 1934
H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, LONDON, W.3

Telephone: SHEpherds Bush 1173 (PBX). Telegrams: Sinusoidal, London, W.3

Post coupon NOW, for fully illustrated folders on
Sandwich loudspeakers, and other Leak Hi-Fi.

Name

Address

WW -120 FOR FURTHER DETAILS
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THE
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* MEASURES I f" x I x

* BEAUTIFULLY STYLED CASE

* AMAZING POWER, RANGE AND SENSITIVITY

* NEW CIRCUITRY

* TUNES OVER M.W. BAND WITH
BANDSPREAD AND A.G.C.

* CALIBRATED TUNING DIAL

* GUARANTEED 5 YEARS

FULL SERVICE FACILITIES AVAILABLE TO

IN

-1 1 E NNI I- I I
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SINCLAIR MICROMATIC
SIX STAGE TRANSISTOR RECEIVER

Now when you buy your Sinclair Micromatic kit. you see every component
instantly in the new sealed polystyrene kit pack. Never before in the history
of radio has any kit been so elegantly presented. Your Micromatic reaches
you factory fresh and guaranteed. Check for yourself at once that every
component is in place in the specially shaped and fitted case. The Micromatic
does not cost you a penny more bought this way. Such is the appearance
and performance of this brilliant new Sinclair design that you will want to
build and use it immediately. There is no other set in the world as small,
efficient and dependable as this. Reception both of home and overseas
programmes often proves much easier than with larger conventional radios.
In fact, your Micromatic will virtually play anywhere. It is also available
ready built.
TECHNICAL DESCRIPTION
The Sinclair Micromatic is housed in a neat plastic case with aluminium
front panel and spun aluminium calibrated tuning dial.
Special Sinclair transistors are used in a six -stage circuit of exceptional /
power and sensitivity-two stages of powerful R.F. amplification;
double diode detector; a high gain three stage audio amplifier. A G.C.
counteracts fading from distant stations. The set is powered by two
Mallory ZM.312 Cells from radio shops, Boots Chemists, etc., for
1(7 each. Plugging in the earpiece included switches the set on, withdrawing switches off.
Complete kit in pack with instructions and solder.

 READY BUILT
The Sinclair Micromatic is also available ready built, tested and guaranteed. 79/6Complete in presentation case with lightweight earpiece.

ALL SINCLAIR CUSTOMERS ALL ITEMS GUARANTEED

SINCLAIR RADIONICS LTD., 22 NEWMARKET ROAD, CAMBRIDGE

Telephone 52996 (STD. CODE OCA 3)

WW -121 FOR FURTHER DETAILS



AI \it( II, 1967 WIRELESS WORLD $3

SINCLAIR Z.12 F I D ECL7TMYB I1F2I EWRAZDHgt
 12 WATTS R.M.S. OUTPUT CONTINUOUS SINE WAVE
 SIZE -3" x 11" x 11-"

 RESPONSE -15-50,000 c s IdB

For size alone, the Z.I2 marks an important advance in quality
design, for its amazing compactness opens up exciting new vistas
in amplifier use. Combined with this are fantastic power and
superb quality which can provide an effortless output of 12 watts
R.M.S. continuous sine wave from the unique eight transistor
circuit used. Basically intended as the heart of any good mono
or stereo hi-fi system, the size and efficiency of this Sinclair
unit make it equally useful for a car radio, a high quality radio
with the Micro FM, in a guitar, P.A. or intercom system, etc.
Other applications are certain to suggest themselves to con-
structors. The manual included with the Z.I2 details mono
and stereo tone and volume control circuits by which inputs
can be matched (and switched in) to the pre -amp. The size,
performance and price of the Z.I2 all favour the constructor
seeking the finest in transistorised audio reproduction-it is in
fact today's finest buy in top grade high fidelity and many
thousands are now in use throughout the world.

PZ 3
Transistorisedpowe

power
zmains2s unit.Stereo

with
Will

79'6ease..-
15 WATTS R.M.S. MUSIC POWER (30

* Ultra -linear class B output and
generous neg. feed back.

* Output suitable for 3, 7.5 and
15 ohm loads. Two 3 ohm speakers
may be used in parallel.

* Input-2mV into 2K ohms.
* Signal to noise ratio-better than

60dB.

WATTS PEAK)

BUILT, TESTED

AND

GUARANTEED

89'6

SINCLAIR STEREO 25
DE -LUXE PRE-AMP/CONTROL UNIT
For use with two Z.I2's or any hi-fi stereo
system. Finest quality components are
used in its construction, whilst the overall
appearance of this compact de -luxe pre -
amp and control unit reflects the profes-
sional elegance which characterises all
Sinclair designs. The front panel is in
solid brushed and polished aluminium
with well styled solid aluminium knobs.

SINCLAIR MICRO FM
COMBINED FM TUNER/RECEIVER
Less than 3in. x I fin. x ;in. and outstanding in every way
this is a transistor F.M. Superhet which uses pulse counting
discriminator for superb audio quality. Low I.F. makes
alignment unnecessary. Tunes 88-108 Mcls. The telescopic
aerial suffices for good reception in all but poorest areas.
Signal to noise ratio -30dB at 30 microvolts. Takes stand-
ard 9v. battery. One outlet serves for feeding to amplifier
or recorder, the other allows set to be used as a pocket
portable. Brushed and polished aluminium front, spun
aluminium dial. This is a fascinating set to build which
gives excellent reception by any standards.

SINCLAIR RADIONICS LTD.
22 NEWMARKET ROAD, CAMBRIDGE

Telephone 52731

7 Transistors, 2 diodes.
Low I.F. obviates use of
relatively large compo-
nents and eliminates need
for alignment after build-
ing. Set operates from a
self-contained standard 9v.
battery. A guaranteed
Sinclair design.

Complete kit inc.aerial, £5.19.6
case, earpiece and
instructions

rSINCLAIR RADIONICS LTD., 22 NEWMARKET
IPlease send

I for which I enclose cash/cheque/money order

value

Frequency response
25 c s to 30 kc s
connected to two
Z.12's. Sensitivity Mic.
2mV into 50k1,2: P.U.

3mV into 501(12:
Radio -20mV into
4.712. Equalisation cor-
rect to within ± Ida
on RIAA curve from
50 to 20,000 c s. Size
6iin. 2iin. x 2iin.
plus knobs.

BUILT, TESTED
AND

GUARANTEED

£9.19.6

SINCLAIR
GUARANTEE

Should you not be completely
satisfied with your purchase when
you receive it from us, your money
will be refunded in full and at
once without question.
FULL SERVICE FACILITIES AVAIL-
ABLE. If you prefer not to cut page,
please quote WW367 when order-
ing.

ROAD, CAMBRIDGE

NAME

ADDRESS

WW367

I

I

I

WW -122 FOR FURTHER DETAILS
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MINIFIUX TAPE HEADS
SPECIAL OFFER of new MINI -
FLUX HEADS at less than half
price.
All supplied complete with full specifica-
tions and circuit diagrams.
Type LF6.0. Low impedance half-track
mono ferrite erase head with built -in
oscillator coil. List £3, offered at 22/6 each.
Miniflux Type No. VLF4. Quarter -track
stereo ferrite erase head as used on Reflecto-
graph Model B, Simon SP5, Truvox Brenell
3 -star Elizabethan FT1. etc. Listed at
£31101-, offered at 32;6.

Miniflux Type VKH.4. Quarter -track
stereo rec./play head as used on Reflecto-
graph, Brenell, SP5, Truvox etc. Listed
at 6 gns., offered at £2/15/- each.
Also available. Miniflux full track ferrite
erase heads at 30/- each. Miniflux rec./play
half-track stereo heads, Type SKN4.
Low inductance 70 m/h, for use with Tran-
sistor Circuits, complete with rear fixing
screws and nuts and mu -metal cover, offered
at 55/- each.
Closed for Stock -taking and Easter Holi-
days from Tuesday 21st March to Friday
31st March inclusive. Re -opening Saturday
1st April.

Send S.A.E. for I electrical and mechanical specifications of above heads.

LEE ELECTRONICS
400 Edgware Road, Paddington. Tel.: 5521

(Closed Thursdays.)

WW -126 FOR FURTHER DETAILS

the Wyndsor Vanguard . . .

the most versatile
recorder at its price
offering so many
outstanding features
 4 track - 3 speeds

- 7in. Spools
 Separate Record

and Replay ampli-
fiers

 Dcmble Play
 Sound -on -Sound
 Detachable lid

fitted 8" speaker
Tape Monitoring
facility

Before you buy
an ordinary tape
recorder write
for full details of
tie Vanguard
and other
models.

 Push button con-
trols
Recording meter
and Playback indi-
cator

 Straight through
amplifier facility

 Bass, treble, vol-
ume and record
gain controls

 Many other fea-
tures

All British
and full value
for money at
only 59 gns.
i nc. I ,800ft.
LP tape and
Tape manual.
(Less mike.)

WYNDSOR RECORDING CO. LTD. (Dept. WWI)
Wyndsor Works, Bellevue Road, Friern Bar.,et, Lundou, N.I I. ENT 2226

WW -127 FOR FURTHER DETAILS
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A.C. MILLIVOLTMETER
By TRANSMETRIX

WITH...
TYPE

MVI-300

 SILICON SOLID STATE DEVICES
 HIGH IMPEDANCE
 ACCURACY AND COMPACTNESS
 PORTABILITY (BATTERY POWER)
 COMPETITIVE PRICE

For further details and information write for . . .

TECHNICAL DATA SHEET MVI-300

TRANSMETRIX HYDE WORKS,

ELECTRONIC HYDE ROAD,
SHANKLIN, I.W.SYSTEMS LTD.

WW -128 FOR FURTHER DETAILS

Keep *we, towlaWifil
DIACROM SPATULA

The " Diacrom " is a metal
spatula upon which diamond
powder has been deposited
by a special process. No
deep scratches are possible
because density is con-
trolled and the polishing
of the contacts is achieved
by a gentle brushing
motion. With coloured
nylon handle for com-
plete insulation and
easy size identification.

Alunufacturea in France
British Patents applied fat

 trroin size 200, thickness 55,100 mm., both faces diamonded. For quick
cleaning of industrial relays and switching equipment. etc.

 Grain size 300, thickness 55/100 mm., both faces diarrainded. For smaller
equipments, like telephone relays, computer relays, etc.

 Grain size 400, thickness '25/100 rum., one face diamouded. For sensitive
relays and tiny contacts. Two close contacts facing each other can be indi-
vidually cleaned, because only one face of the spatula in abrasive.

Sole Distributors for the United Kingdom

SPECIAL PRODUCTS (DISTRIBUTORS) LTD
81 Piccadilly, London, W.I. Phone: GROsvenor, 6482

Is Supplied to the Rae Office, 0.1. A A ., ElsOricila Gerwratino Boards, British Ftetiluotor rind other
public authorities; also leading electronic and industrial UMW throughout the United outdo..

WW -129 FOR FURTHER DETAILS
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WIRELESS STATIONS B 43/R 220
This is a complete mains operated (200-250 v.
50 c/s.) transmitter and receiver in one metal
case, size 21+ x 12-1 x I8/in., and weight 90Ibs.
They are for fixed frequency operation and
are crystal controlled. Frequencies are be-
tween 60 and 100 Mc/s. and the transmitter
and receiver are not on the same frequency
each using a separate crystal. Technical hand-
books are supplied and it is not very difficult
to alter the frequency of either or both sec-
tions. Transmitter output is 12 watts A.M
the receiver has a built-in monitor speaker.
There are 14 valves in the receiver and 8
valves in the sender. The whole station is
supplied complete with all cables, connectors,
feeder matching units, headphones, telephone
hand set, a complete set of spare valves for
receiver, transmitter and power unit. (In
addition to those fitted.) Packed in a wooden
case (total weight about 200 lbs.). Special
note. -We cannot undertake to supply any
particular frequency under any circumstances.
BRAND NEW. E20. Carr. 50/-.

DISTORTION FACTOR METER
MARCONI TF-I42E. This instrument mea-
sures the percentage of total harmonic dis-
tortion in the fundamental frequency range
100 to 8,000 c/s. The lowest scale engraving
is 0.05%. Will handle 2 watts (continuous)
and will give satisfactory readings with only

I mW input. Mains operated. Output
impedance 600 ohms. Very good condition.
E25. Carr. LI.

V.H.F. SIGNAL GENERATOR
MARCONI TF-80IA. Covers 10 to 300 Mc/s.
(4 bands). DIRECTLY calibrated. Int. Mod.
at 400, 1,000 and 5,000 c/s. Attenuated or
force output. Guaranteed overhauled,
accurate and in perfect working order.
02/101-. Carr. LI.

BEAT FREQUENCY OSCILLATORS
MARCONI TF-195M. Covers 10 cps. to
40 kc/s. in two sweeps. 0 to 20 kc/s. and
20 to 40 kc/s. Ouput 2 watts into 600
or 2,500 ohms. Panel meter indicates
output voltage. A.C. mains operation
100 to 250 volts. First class condition,
Fully tested. E20. Carr. 30/-.

EVERSHED BRIDGE MEGGER. 500 volt
Varley and Loop tests. Complete in leathe
case and in as new condition. E35.

MARCONI "Q" METER. Type 329G.
As new condition and in perfect working
order. E65. Carr. 50/-.

BC -221 FREQUENCY METERS
As new condition complete with crystal
and valves. In perfect working order but
WITHOUT calibration charts. E9/I916.
Carr. 10/6.

MICROAMMETERS
R.C.A. 0-500 microamps. 2;in. 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 and boxed 15/-. P. & P. 1/6.- - -- -

AR -88 SPARES
Knobs, Medium size, Set of 8
Knobs, Large size
Condenser (3 x 4 mfd.). Post 4/6
Mains Trans. (L.F.) (postage 9/-)

10/-
5/6

12/6
42/6

1

AR-88.LF RECEIVERS
A good selection is available for callers at
from E30. All are in good condition and
are functioning perfectly. Realigned.

LABORATORY pH METER
MARCONI type TF.I093/1. Range 0-14 pH
direct reading. Full temperature compensa-
tion. Scale expansion providing discrimina-
tion of 0.01 pH. A.C. mains operation.
BRAND NEW complete with electrode stand
and manual. Full details on request. E35.

SANGAMO
WESTON

VOLTMETERS
S61. Dual range
0-5 and 0-100 v.
D.C. FSD I mA.
Sin. scale. Recent
manufacture. Ideal
for schools. Com-
plete in super qual-
ity canvas carrying
case with test
prods and leads.

Boxed 32/6. Post 2/6.BRAND NEW.

ADV NCE TEST EQUIPMENT
H1B Audio Signal Generator £30
J1B Audio Signal Generator £30
J2B Audio Signal Generator £35
TT1S Transistor Tester £37 1
VM76 AC DC Valve Voltmeter £72
VM77C AC Milhvoltmeter £40
VM78 AC MiNivoitmeter (transistorised) £55
VM79 UHF Mil;ivoitmeter )transistorised) £125
These are current production, manufactured in U.K.
by Advance Electronics Ltd. (not discontinued
models). Showing a saving of approximately 33/"
on nett trade price. BRAND NEW, ail in original
sealed carton. Carr. 11* extra per item. Special
offer of 10% discount for schools and technical
colleges, etc.

OSCILLOSCOPE TYPE 13A
Double beam. Time base 2 c/s. to 750 kc/s. Band width up to
5 Mc/s. Calibration markers at 100 kc/s. and I Mc/s. Cathode
follower probe for H.F. testing. Operates from A.C. mains
100 to 250 volts. A completely reliable quality instrument.
Supplied fully checked with all leads, graticule, visor, circuit
etc. E22/101-. Carr. 30/-.

PCR-1 and PCR-3 RECEIVERS
Brand new condition. 3 wavebands. R.F. stage, 6 valves.
PCR-I 860-2080 metres, 190-570 metres, 5.6-18 Mc/s., in-
ternal speaker. PCR-3 190-570 metres, 2.3-7.3 Mc/s. 7.0-
23 Mc/s. required external 3 ohm speaker. External Power
Supply required or can be fitted with internal Mains Power
Supply for L2 extra. Circuit supplied. Fully tested prior to
despatch, £8/19/6. Carriage 10/6. Fuller details upon request.
Brand new external Power Supply Units. Vibrator Unit for
operation from 12 v. car battery, for caravans or boats 15/6,
or A.G. Mains Units E2. Carriage 5/6.

HAMMARLUND SP-600-JX
20 valve dual conversion superhet receiver covering 540 kc/s.
to 54 Mc/s. in 6 bands. This is a professional quality receiver
of recent design with stability of 0.01" or better. Second
channel rejection 74 d8. down and spurious responses are
at least 100 dB. down. Bandwidth from 200 c/s. to 13 kc/s.
Crystal filter with crystal phasing control. Operates directly
from A C. mains 90-260 v. 50-60 c/s. Original cost £510.
Supplied overhauled and in first class working order. E100.
Fuller details on request.

PRICES NOW REDUCED CINTEL EQUIPMENT.
ELECTROLYTIC CAPACITANCE AND INCREMEN-

TAL INDUCTANCE BRIDGE No. 36601
A modern instrument, all solid state, which accurately measures
the capacity of electrolytic condensers from 0.1/iF to 1,0004F
under operating conditions. Leakage current and polarizing
voltage are separately metered. Inductances from 100 mH
to 100 H can also be measured with current up to 100 mA.
A.G. mains operation. Unused with handbook. List Price
£220. Our Price £70.
WIDE RANGE CAPACITANCE BRIDGE. No. 1864.
A matching instrument to the above. All solid state. Mains
operation. Measures from 0.002pF to 100µF. Unused with
handbook. List Price L250. Our Price E75.

PULSE GENERATOR. MARCONI TYPE TF.675.F.
Repetition frequency 50 c/s. to 50 kc/s. Pulse duration 0.15 to
100,1 sec. Variable amplitude positive or negative pulses of
up to at least 30 volts peak across a load of lki) or 50 volts
across 10010.2. Internal 0.1 and 0.5µ sec. delay lines. BRAND
NEW complete with Manual. List Price L125. Our price 445.
LOW FREQUENCY GENERATOR MARCONI TYPE
TF.I382. Frequency 0.0033 c/s. to I kcis. in five bends. Sine,
Square and Ramp waveforms. Continuous variable output
from 0-15 volts peak to peak into a 2.5k(1 load. BRAND NEW
complete with Manual. List Price L195. Our Price E75.
DELAY GENERATOR MARCONI TYPE TF.1415.
Provides sweep -delaying facilities when used in conjunction
with the TF. 1330 (series) or similar oscilloscope. Alterna-
tively, it may be used independently as a general purpose
delay generator. Detailed technical specification supplied
upon request. BRAND NEW E35.

CHARLES BRITAIN (Radio) LTD.
II UPPER SAINT MARTIN'S LANE
LONDON, W.C.2. TEMple Bar 0545
Near Leicester Sq. Station. (Opposite Thorn House)
Shop hours 9-6 p.m. (9-I Thursdays) Open all day Saturday

PORTABLE OSCILLOSCOPE CT.52.
A compact general purpose instrument with
many unusual features. Size 9in. high, Bin.
wide, 16.1in. deep. Time base 10 c/s. to
40 kc/s. Y plate sensitivity 40 v. per cm.
Tube 2/in Frequency compensated amplifier
up to 38 dB gain. Bandwidth up to I Mc/s.
Single sweep facilities. Operates from A.C.
mains 100-250 volts 50 c/s. Complete with
all test leads, metal transit case, instruction
book and circuit diagram. BRAND NEW.
Tested and guaranteed. E22/10/-. Carr. 10/-.

PHASE MONITOR ME -63!U
(AN -U RM-69)

Designed to measure directly the phase
angle between two applied audio fre-
quency signals of from 20 to 20,000 c.o.s.

1";,. Direct indication on a panel meter.
Input can be sinusoidal or non -sinusoidal
from 2 to 30 volts peak. Of recent manu-
facture (1957) by Control Electronics Inc.
and ex-U.S.A. Air Force. In first class con-
dition with handbook. A complete instru-
ment with 19 valves. E40. Carr. 30/-.

T.C.C. METALPACK CONDENSERS.
0.1 mfd. 500 v. D.C. wkg. at 70-C. Brand new,
polythene wrapped, 7/6 doz., or E2 per 100.
T.C.C. METALMITE 350 v. D.C. wgk.
0.1 mfd. (CP37N); 0.05 mfd. (CP35N); 0.01
mfd. (CP.32N) all at 5/6 doz. or 32/6 per 100.
SPRAGUE METAL CASED CONDEN-
SERS 0.01 mfd. 1,000 v. D.C. wkg., 5/6 doz.,
or 32/6 per 100.

T.C.C. VISCONAL CONDENSERS.
8 mfd. 800 v. D.C. wkg. at 71 C. CP
152 v. Size 3x It x 5in. high. BRAND
NEW (boxed), 8/6 each. DUBILIER.
4 mfd. 600 v. wkg. CP 130T or similar.

x It x 4tin. high. BRAND NEW
(boxed), 4/6 each. All post paid.

STANDARD TRANSFORMERS
Vacuum impregnated, interleaved, E.S.
screen, universal mounting. Size 4 x 31 x
2Iin. ALL BRAND NEW. 24/- each.
Post 4/6.
Type I. 250-0-250 v. 80 mA. 6.3 v. 3.5 a.,
6.3 v. I a., tapped at 2 a.
Type 2. As above but 350-0-350 v.
80 mA.
Type 3. 30 v. 2 a., tapped at 12, 15,
20 and 24 v. to give 3-4-5-6-8-9-10 v., etc.
Type 5. 0-6-9-15 v.4 a. Ideal for chargers.

LOW CAPACITANCE BRIDGE
MARCONI TF. 1342. Range 0.002 pF. to
1,11 I pF. Accuracy 0.2%. Three terminal
transformer ratio arm bridge allows " in
situ " measurements. Internal oscillator
frequency 1,000 c/s. 12 x 17 x 8/in. Weight
15; lbs. A.C. mains 200 to 250 and 100 to
150 v. 40-100 c/s. With leads and handbook.
ABSOLUTELY BRAND NEW. E45.
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LASKYS
RADIO

LONDON'S LARGEST STOCKISTS

OF 111-F1 AUDIO EQUIPMENT
BY ALL THE WORLD'S FAMOUS MANUFACTURERS

DEMONSTRATION STUDIOS
Lasky's Radio -established over 30 years -offer you the most exciting
and up-to-date chain of High Fidelity and Electronics Stores in London
with the largest and most comprehensive stocks in Great Britain.
Our branches at 207 EDGWARE RD.. W.2.118 EDGWARE RD.,, W.2, 33 TOTTENHAM COURT RD..
W.1 and 16218 FLEET ST., E.C.4, have huge stocks of everything in the " World of Electronics,"
--4,v all the well-known British, Continental. American and Japanese manufacturers. Plus TV.

Audio Equipment, Radiograms, Record Players, and a full range of domestic appliance,.
In addition our 118 EDGWARE RD., W.2, branch, has the widest selection in Great Britain of Mains
and Transistorised Radios with over 400 different models in stock. Our braneh at 42 TOTTENHAM
COURT RD., W.1 is London's most up-to-date High Fidelity Sound Centre.

HI-FI FURNITURE
Choose limn our extensive range of equipment
cabinets and speaker enclosures by Record
Housing, Fisher, G.K.D., Design Furniture, etc.
A full range is in stock to suit all types of equip-
ment, furnishing styles. etc. Complete instal-
lations can be supplied to your choice, and our
expert staff will be pleased to advise yen.
Illustrated -the Lowflex equipment cabinet by
Record Housing suitable for a wide range of
equipment including space for record and tape
storage.
If you cannot call at any of our branches please send details of ,your requirements to
our head office and we shall be pleased to quote without obligation. We operate the
"Purchase Tax Free" scheme for overseas visitors. Full H.P. terms available.

COMPLETE SYSTEMS
A Lasky's " Package Deal " allows you to purchase the complete Audio System of your choice at a
worthwhile cash saving We shall be pleased to quote our " Package Deal." Prices for any selection
of equipment of your own choice. Send us detail, of rout retinit enient . H.P. and Easy Credit Terms
can be arranged on " Package Deals."

TAPE RECORDERS
MAGNAVOX 363TAPE DECKS
The very latest 3 speed model -1}, 32, 7/ 1.p.s
available with either } track or } track head. Fea-
tures include: pause control; digital counter; fact
forward and rewind; new 4 pole hilly screened in-
duction motor; interlocking keys. Size of top plate
13} x 11 x glin. deep below unit plate. For 200/
250 v. A.C. mains, 50 c.p.s. operation. New unused and
fully guaranteed.

LASKY'S PRICE u,ts1oio.o2,7i...
LASKY'S PRICE tr.". Sla racking

11mk --.0 7/6 extra
SPECIAL FOR OVERSEASn CUSTOMERS-the new Magnavox-Collaro 363 Deck for 110/125 v.
60 or 60 c.p.s. mains now available, prices as above. Post to any part of the world, 35/-.

xc

NEW MARTIN TAPE RECORD REPLAY AMPS.
Now available from stock -for use with the Magnavox 363 Tape Deck.
1 track model LASKY'S PRICE £1411916 Carriage

track model LASKY'S PRICE 215/19/8 Pactine 4/6 extra
Optional Extra: Control panel escutcheon to tape deck and amplifier controls.
LASKY'S PRICE 12/6. Post & Packing 2/6.

NEW SPECIAL INTEREST ITEM FOR THE TAPE
RECORDING ENTHUSIAST
FM RADIO TUNER A1004
Made by TTC this unique 5 transistor FM Radio Tuner enables you to record
direct any broadcast on the 88-108 51/c. band elmply by plugging the tuner into
your tape recorder. Self powered by one PPS type battery the tuner may also
he used with any amplifier, radio or TV having an input for mix. or P.U. It is also
suitable for use with the TTO FM wireless microphone (see Spec. Interest Items)
and a recorder. In metal ease, size x 2t x llin, finished in black and ailver.
Large easy to read tuning scale. 18in. fully directional telescopic aerial. Com-
plete with battery, connecting lead with jacks and operating ins.

LASKY'S PRICE t6:19.6

NEW INTERNATIONAL TAPE
FAMOUS AMERICAN MADE BRAND TAPE AT RECORD LOW PRICES

IN CELLO WRAPPED BOXES FULLY GUARANTEED

3in. Message tape, 1.5011. 2.6
3in. Message tape, 225ft. 3/9
3in. Message Tape, 300ft. 7/6
3lin. Triple play, 600ft. Mylar 101-
4in. Triple play, 900ft. Mylar 17/6
gin. Double play, 1,2001t. Mylar 15/ -
Sin. Long play 900ft. Acetate... 10/ -
Sin. Standard play, 600ft. P.V.C. 8/6
Lin. Triple play, 1,800ft. Mylar 33/-
5Iiii. Double play, 1,800ft. Mylar 2216

6;in. Long play, 1,200ft. Acetate.. 12/6
31in. Standard play, 850ft. P.V.C. 11/6
51in. Triple play, 2,40011. Mylar 43/-
59n. Long play, 1,2000. Eyler . 15/-
7in. Standard play, 1,200ft. Acetate 12/6
Tin. Standard play, 1,200ft. Mylar 12/6
7in. Long play, 1,800ft. Mylar 19/6
Tin. Double play, 2,40011. Mylar 23/-
7,. Long play, 1,800ft. Acetate.. 15/-
71n. Triple play, 3,600ft. Alvin 50/-

1/- Post extra per reel; 4 reels and over Post Free.

AMPLIFIERS

[SANSUI
We have a full range of this outstanding High Fidelity equip-
ment, including Stereo and Mono Tuners, Amplifiers and

Tuner/ Amplifiers, stereo headsets, loudspeaker systems etc. Please send S.A.E.
for full, illustrated literature and price list.

TRANSISTORISED (SOLID STATE) STEREO
AMPLIFIER BARGAINS !! !

MODEL M.S.T.IS
Au extremely high quality High Fidelity
Integrated Stereo Amplifier -made by Immure
British manufacturer. Spec.: Output 15 watts
RMS per channel at 150 (18.5 watts at 811);
22 transistors plus diodes; frequency response
20 e/s to 20 kc/s. (distortion better than 0.06'N,
full power); 6 inputs Meg. PU.1 2 my., Mag.
PU.22-40 me., crystal PU 600 mr., Tape
100 me, Radio 100 my.; output imp. 80
or 15E1 per channel; push button tilters--LF 20-
40-80 c/e, HF 8-12-20 Kc/e. plus sep. continuous

b.,ss mei treble controls; balance control; tape monitor; Stereo/Mono/Reverse selector; input
selector; tin/oft/vol. All circuits ore Individually fuse protected in addition to AC mains fuse. For
100/260 v. AC mains operation. The whole unit is beautifully engineered and Is housed in a free
standing metal ease size 12/ x g} e 101in. with black/silver control panel (the complete amp.
control unit is easily removable from the ease for mounting in a cabinet). All inputs and outtets
are grouped at rear. Original List price 73 Gns.

LASKY'S PRICE 291 gns. Carriage 161-.

Made by well-known British manufacturer and incorporating
the very latest translator circuitry. Spec.: Output 5 watts
per channel; 14 transistor. (7 per channel); frequency respone
25 cis to 36 Kc/sat 9 watts; input requirements P.C. 12 m/v
Radio 80 rniv, tape 80 mv/ (radio and tape inputs are MP.,
suitable for higher output crystal cartridges); outwit imp.
8-180; bass, treble and balance controls with switching for Mono or Stereo and tape monitor; outlet
socket for tape recorder. For 116/250 v. A.C. mains. All circuits are fully fuse protected. Very com-
pact free standing teak cabinet, sloe 131 x x with brmhed aluminium front panel; all
inputs and outlets are grouped at rear for racy access. Original List Price 23 gnu.

LASKY'S PRICE £16.19.6 Post Paek.

RECORD PLAYERS
B.S.R AUTOCHANGERS

NEW LOW PRICES
Fully guaranteed complete with cartridge and stylus.
1'AI4 4 -speed mains model £4 9 6
I '.416 4-specti 11.1118 model £4 19 6

Aid 9v. battery model £5 19 6
1' A20 4 -speed mains model £5 19 6
NEW--B.S.R. UA70 (Illustrated left)
4 speed mains autochanger superb modern sty ling at
nintringly low prier.
LASKY'S PRICE £9/19/6 (es cartridge).

GARRARD AUTOCHANGERS AT LOWEST EVER PRICES!
AT60 £10 19 6 A Moo £6 6 0
AT6 Mk. It £10 19 8 A2000 £6 16 6
.6i0OLM with stereo cartridge .. £8 19 6 GARRARD HARES
470 £19 9 0 Will.... £316 3 WB2 .. £5 5 0Lab. A Ittonefittereo 214 19 6
lab. A on plinth £15 19 6 CLEARVIEW PERSPICX COVERS
A50 £7 7 0 W B1 .. £317 0 W32 - £5 7 11
TRANSCRIPTION MOTORS

GARRARD Lab. 80, less cart... £24 199 60

GARRARD 401

CONNOISSEUR
Craftsman II £17 2 11 EMI with Stereo cartridge .... £3 19 6

£25
149 06 GCOALRLRAARRODJsuRnipoir24-speed .... £3 9 6Craftsman 111

Model £4 7 6LENCO (11,58 £17 1 9
LENCO GLOB GARRARD SRP10 mains mdl... 24 19 6
LENCO 1188

219 10 7
GARRARD 8RP10 batt. mdl. .. £4 19 6

LENCO 01.70
215 15 0
£29 18 8 GARRARD 131.28 Light tftable £9 19 6

'ARCO 099. £21 19 5 GARRARD SP26 Heavy titable £10 19 6THORENS TD135 I 226 5 0
THORENS TD136 II £40 5 8 Wormed SP25's are ex -cartridge)
THORENS TD124 II 8 PHILLIPS AG/1016 £12 12 0
THORENS TD150 £20 13 2 BRAUN PC4L Stereo RS 19 6

All other current models available. Postage on all above 5/- extra.

SINGLE PLAYERS
Auto. start and stop. Complete with pick-up
and crystal cartridge.

CRYSTAL PICK-UP CARTRIDGES -LOWEST PRICES EVER !
All complete with Styli L.P. and Standard STEREO
fully guaranteed. Standard Fitting will Ronettc Stereo O.V. Turnover with 2 sapphires .. 23/..
tit most P.U. Arms and Heads. Post 1:- llonette Stern, type 105 and 106 with 2 sapphires 251-
:arrarti Ge2 17/6 Itonette Stereo type 105 and 106 with diamond

t Mrrard GCS 15/- LIP Stereo and sapphire standard 35/-
,:arrard EV26 A 19/6
Acos O.P. 67/1 10/6 Full range of Goldring and Philips cartridges stocked.

AND EVEN LOWER PRICES Save Money: Some ol these cartridges are cheaper than styli.
C.T.T. Mono 2 sapphires CU Collet SCI diamond LP, stereo 10,6
Collaro 2 sapphires, stereo 151- tionotone TPA mono 15,-

LASKY'S RADIO FOR FINEST VALUE and COURTEOUS SERVICE
WW -130 FOR FURTHER DETAILS
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TO -01B 465 koia.± 2 kola.
TO -411D 470 kels.± 2 kc/K
TO -02B 405 kels. + 1 kcis.

TRANSISTORISED BARGAINS
& COMMUNICATIONS SETS
THE WIDEST RANGE AVAILABLE TODAY

TFANSISTOR PORTABLES
SUPERB VALUE OFFER -
FAMOUS MAKER'S SURPLUS PORTABLE
TRANSISTOR RECEIVERS MODEL 2105
7 Imusistor plus 2 diode superhet. fi IA a ve band port-
able receiver. Covers the full Medium waveband
and Short waveband 31-94M, and also 4 separate
switched band -spread ranges, 13M, 1651. IBM and 25M,
with Band Spread Tuning. All Mallard Transistors and
Diode. Uses 4 U2 batteries, Sin. Ceramic Magnet P.M.

...me Speaker, 500 MV output. Telescopic aerial and Ferrite
rod aerial. Plastic otbinet, size 10 x 6; x 3;in.
inished in mid -fawn with metal trim and ...aiming

long,. Fully boill and factory tested.

LASKY'S PRICE C9 .19 . 6
4 02 Batteries 3/4 extra. Post 5/-.

RUSSIAN BUILT BARGAIN
THE "MICRO COS S"
7 translators- finest Russian design and value (would cost
much more it made elsewhere). Full medium waveband cover.
Unique battery charger feature allows batteries to be recharged
from AC mains. (Batteries last for ever). Two-colour plastic
cabinet wise only 22 x 2f x 11in. with fob chain. Built-tn
speaker, powerful volume. Ideal boys or girls pocket companion.
Complete with leather zip purse, battery charger, rechargeable
Batteries

LASKY'S PRICE 69/11 l'ost 2/6

SFECIAL INTEREST ITEMS!
TTC B4002 FM WIRELESS MIC.
Highly seneitave-suitable for either slat h or mobile use. Signal can be picked
up by any FM radio or tuner which receives frequencies between 96.104 Me/s.
over several hundred yards. Size only 3 x 2; x lin. (in leather ease). Operates
on one PPS type battery. Complete with neck cord. clip -on dynamic extension
mike (1 x t x g in.1) and battery.

LASKY'S PRICE 10 GM':Anywhere in the World.

TTC 18/50e. More powerful version of above -size 71 x if x tin. Operates on one
PP3 type battery. LASKY'S PRICE 12 Gas. Post Free. Anywhere in the World.

EXPORT TRANCEIVERS (WALKIE TALKIES)
All fully tranetstorised, battery operated with Internal speaker and
telescopic aerial. Range varies depending on power of unit and area.
All complete with batteries -prices shown ace for pair. Post FREE
anywhere in the world.
TRANSEITE (illustrated) -size 5¢ x 21 r 1;in. (each unit), with
carrying strap EXPORT PRICE 26/15/0.
FANTAYOX TR-1005-10 transistors: sire 7 x 21 x 11in. (each unit ).
Comp. with leather ease and earphone EXPORT PRICE 25 Gns.
AFCO CH10-10 transistors: batt. level meters; size 8 x 3 x. 1110
leach unit). Comp. with earphone and wrist strap

EXPORT PRICE 29 Gns.
STANDARD SEX -22X -site only 5 x x 1M. Comp. with earphone.

ICE 40
MIDLAND 13-18213-16 translator high power model.

EXPORT PR
2 switched

channels, output and batt. level meters; size 10¢ x 3 x 211n. (each
unit). Socket for ext. battery EXPORT PRICE 79 Gas
MIDLAND 13-1203-11 transistors. 2 channel with built-in call
bleep. Squelch control. Sim 7514 x 2; x min. Comp. with leather
case and earpiece. PORT PRICE £86.

" HARADA" AUTOMATIC CAR AERIAL
Type MO -12. Heavy chrome plate 4 section motorised ear aerial for 12 v. operation. Fully ante-
matic cabin controlled extension/retraction. Extends to 40in. Complete with screened CAA, Mc
Tidos inxtract ore. absolutely universal titling, for all cam with 12 v. electrical system.

LASKY'S PRICE £7.19.6 Post free

LASKY'S
RADio

COMMUNICATION RECEIVERS
MODEL KT 320 KIT

Supplied in sub -Assemblies for easy building.
Covers mows from 540 Ks/s. to 30 Me/s. Hain Baud
is provided with a scale for direct reading and eau
alm be band spread. 9 valves. Facilities: A.N.L.
A.V.C. and M.V.C. Q Multiplier also serves as
B.F.O. H.F. stage and two S.F. stages ensure high
sensitivity and selectivity (all coils and IF,
are supplied pre -aligned). '2 Aerial Sockets, Stand-
by position for use with a transmitter 8 meter
fitted. 200-250 v. A.C. mains. Steel cabinet, grey
crackle finish. Size 15 x 8 x 101n. Dial 12 x 4in.

all parts lieu and fully guaranteed. Complete with full construction data and operating manual.

IJISKY'S PRICE 15 GNS.
POST Also availableFREE

H.P. Terms Avail. on Kit and Built versions
ready built and tested 32 gas.

NEW MODEL SR 150
Covers full medium waveband and 1.6-4.4 Wis.
4.5-11.0 Me/s. and 11.0-30.0 Me/s. in separate
switched band spread ranges. Two aerials arc fitted
an internal loop and external telescopic. Controls
include: B.F.O. Sensitivity. C.W. A.N.L. tone
switch receiver/stand-by. 8. meter. Easy to read
illuminated dial with logging scale. For 2001250 N.
A.C. 4 valve plus rectifier. Fitted with internal
speaker and socket for phones or external speaker.
Colonel size 131 x 81 x 51in. Complete with full
instruction manual.

LASKY'S PRICE 16 Gns. H.P. Tenon available Post 10/-.

BTILLA FEW AVAILABLE FULLY BUILT
MODEL 11E30 32 Gnu. MODEL 11E40 185 Gnu. MODEL HEN 39 Gns.

TEST EQUIPMENT

MISCELLANEOUS
AVAILABLE -OUR NEW BARGAIN BULLETIN. 24 took, al,

isetes packed with hundreds of bargains ha the "ham" and service man -exclusive to Lasky,
vim, full Het of regular stock items. PRICE 6d. POST FREE.....-

TRANSISTORS ALL BRAND NEW AND GUARANTEED
O ET 41, atm se, GET St 2/6: 037A, 0741'3,6; 0045. 0071. OCSID 416: 0044, 0070. 0076, 0081
(match pair 10/61: 5/6; AF117, 00200 8/8; 0042. 0093, 0073, 0082/7 7/6: 00201. 00204.
15/-: oceoe, 00206 19/6; 0028. 24/6; 0075, 8/-.

TRANSFILTERS By BRUSH CRYSTAL CO. Available from stook.

9/6 EACH
Post 6d.

TO -02D 470 kOs.± 1 ke/s.
TF-0116 465 ke/s.± 2 Ite/s.
TF-010470 ke/s.± 2 ke/s.

NEW! LASKY'S CLEAR PLASTIC PANEL METERS
Precision made in Japan by HICK!. Each meter boxed
and fully guaranteed with all fixing nuts and washers.

Sizes are of front panel.
Add 1/0 post on each.

TYPE KR -52 S x 21in. (illustrated)
1 mA DC 32/6
5 nrA tiC 32/6
300 V DC 32/6
500 µ A 37,6
1 anA 8 Meter 39/6

TYPE MK -SSA tin. square
1 mA DC 22/6
5 mA DC 22/6
300 V. DC 22/6
500 µA 27/6
1 inA 8 Meter 29/6
TYPE KR -65 3f ii Sin.
1 niA DC 36/-
5 mA DC 35/-
200 V DC a5/-
500 //A 42/6
I mA 8 Meter 39/6

TYPE MK -45A 1/in. Square
1 m A Du 25/-
5 niA DC 25/-
300 V DC 251-
500 µ.4. 25/.
1 mA 8 Meter 35/ -

TYPE MK -05A Sin. Square.
1 1n4 DC 36/-
5 not DC 36/-
300 V DC 35,-
560 µA 39/6
1 111A 8 Meter 3716

THE " MINI -LAB" MULTIMETER
A real mighty midget offering 7 different test facilities -ruggedly' built
and simple to use. Resistance 1 watt 5% tolerance, ranges 1000, 1E, 10K,
100K and 1 Megohm. Capacitance: 5 ranges .002-1 mid. at 600 v. and
10 mid, (electrolytic) at 360 v. RF Signal Generator: 455-700 Kc/s. at
35 mV. Audio Generator 400 c/s. at 35 m.v. AC/DC voltmeter: 4,000
0.P.V., ranges 0-15. 50, 160 and 600 v. RF Field Strengths 1-140 Me/s.
Impact resistant plastic cabinet size only 6 x 35 x 21in. Complete with
test leads, 101n. telescopic aerial (for RF field) and battery.

LASKY'S NEW LOW PRICE 89/6

NOMBREX TEST EQUIPMENT

Post 3/6.

MODEL 27 TRANSISTORISED SIGNAL
GENERATOR (illustrated)
Wide range -150 kc/s. to 350 Mc/s. Accuracy better than 2%
Direct calibration. AF. RF and MOD. Battery operated. Light
weight and strongly made. Complete with test leads and ball.
LASKY'S PRICE £10.16.9 Post Free.

MODEL 83. Wide range AUDIO GENERATOR
ic.ion Eels. e171119 complete with batters.
MODEL N. Wide range INDUCTANCE BRIDGE
Jim to 100H in 4 ranges. Measures Q. £181619. complete wit battery.
POWER SUPPLY UNIT 1 to 15 v. D.C. up to 0.1 amp. 200/250 v. AC. maim. £6.14.6
MODEL 82 RESISTANCE CAPACITY BRIDGE 89.6.9 ,mnplete with battery.
HIGH QUALITY TEST METERS Complete with test leads and baits.

pm FREE
HAIKI *M.000 0.P V £5 19 6 P-1 2,000 O.P. V. £2 12 6
7E-13 1.000 0.P.V. 19 6 P-3 4.000 0.P.V. 24 2 6TMK-500 39.000 0.P V £8 17 6
200-H 20,000 0.P V £5 5 0 MT -559 50,000 (1.P V £10 19 6
Complete range of Avo and Tact, Meters in stock.

LASKY'S FOR D.I.Y. CONSTRUCTION BARGAINS
WW -131 FOR FURTHER DETAILS

P.T.O. FOR pler
MORE NEWS
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CONSTRUCTORS' BARGAINS
& SPECIAL INTEREST ITEMS
STOCKS ALWAYS CHANGING -1,000's OF BARGAINS

CONSTRUCTORS BARGAINS
THE SKYROVER DE LUXE

7 tramdstor plus 2 diode superhet, 6 waveband portably
receiver covering the full Medium Waveband and Short
Waveband 31.9431 and also 4 separate switched band -
spread ranger, 13M., 16M., 19M., and 25M., with Band
Spread Tuning for accurate Station Selection. The coil
pack and tuning heart is completely factory assembled,
wired and tested. The remaining assembly can be com-
pleted ih under three hours from our easy to follow, stage
by stage instructions. Superhet, 470 Kris. All Mallard
Transistors and Diode. Uses 4 U2 batteries. din. Ceramic
Magnet P.M. Speaker. Easy to read Dial Scale. 500 MW
Output. Telescopic Aerial and Ferrite Rod Aerial.
Tone Circuit is incorporated with separate Tone Control
in addition to Volume Control. Tuning Control and
Waveband Selector. Ina wood cabinet, size 114 x 6/ x 3in.
covered with a washable material, with plastic trim and
carrying handle. Car aerial socket titled.

Can now £8.19.6 1:'/-Itra
H.P. Terms: 60/- deposit and Total H.P.P.

be built tot11 monthly payments of 12/9. 110,0, 3.
Data 216. Refunded if you purchase parcel. Four U2 bolts. 3/4 extra. All components avail. srP
* LONG WAVEBAND COVERAGE AVAILABLE FOR THE SKYROVER DE LUXE
A dinple additional circuit provides coverage of the 1100/1950M band (including 15.031, Light
programme). This is in addition to all existing Medium and Short wavebands. All /11,1,,Iry C0111-
1)on,nts with construction data. Only 101- extra. Post Free. This conversion is suitable for receivers
already constructed.

LASKY'S MINIATURE
TRANSISTOR AMPLIFIER
MODULES
Incorporating the very latest circuitry to provide high
sensitivity and good quality in conjunction with
extremely small size and compactness. High quality
Newmarket transistors used throughout. All designed
to operate on 9v. miniature battery. Add 1/- P. & P. on each.
TYPE LRPC 1. 3 transistor. Input sena. SOMV.,
ont put 150mW, output Imp. 400, size 2 x 1 x in. PRICE 27/6
TYPE LRPC 2. 5 transistor. Input seas. output 330mW, output imp. 150, size 2/ x 11 x :in.

PRICE 22/6
TYPE LAPC3. 5 transistor. Input seas. 5inV., output 400mW, output imp. 150, size 21 x 11 x lin.

PRICE 251-
TYPE UPC 4. 5 translator. Input sens. 150mV., output 330m1V., output imp. 150,
size 21 XII x fin. PRICE 22/6
TYPE LRPC 5. 5 transistor. Input sens. 8roV., output 3W, output imp. 30, sine
5,1x1Ixlin PRICE 59'6
TYPE LRPC 6. Tape record/playback amp. (for use with sell oscillating
erase head). Output 750mW, output Imp. 80. Size 41 x 2 x 1M. LASKY'S PRICE 3916
FULLY ENCAPSULATED MODULES
Special function modules -all one size 14 x 1 x llin. Complete with detailed function and instal-
lation instructions. Send S.A.E. for specification sheets.
TYPE PA -1. Public address amp. for use with carbon, crystal or Dynamic

microphones. 30 output Imp. LASKY'S PRICE 30/ -
TYPE GR-1. Gramophone amp. -provides sufficient power to till average

room. 80 output imp. LASKY'S PRICE 30/ -
TYPE CO -1. Morse code practice oscillator -for use with morse key and

30 speaker LASKY'S PRICE 201 -
TYPE MT -1. Metronome module -provides audible and visual beat from

30 to 240 beats per minute (for use with 30 speaker) LASKY'S PRICE 2216

SINCLAIR SUPER MINIATURES w'''"""--Pfri' ""g'Write for details of package deals.
The Micro 8 miniature radio ... £2 19 6
THE MICRO -FM (tuner/receil er) £5 19 6
THE X-20 20 watt P.W.M. amp. £7 19 6
PZ-3 POWER PACK, for Z -I2.. £3 19 6

THE Z-12 12 watt amp. and pre -
amp., fully built £4 9 6

STEREO 26 pre -amp. control
unit, fully built £9 19 6

TAPE DECK MOTORS
High quality tape deck capstan motor made by E.M.I. Holland. Bi-drit 
tional. Size 4in. dia. x 2in. high, En. x din. spindle.

LASKY'S PRICE 15/11 r.,

TAPE POSITION INDICATOR
Open type -as noel ,nost. makers. With r, -set knob. DIGIT 7,6, 4 DIGIT 10/6, post 9d. mob.

HI-FI TAPE RECORDER HEADS
I track Stereo reconbreplay Tape Heads. High Imp. Size 7, I iiin. wide x 1in. high x :in. deep. Fixing
is by single 8 B.A. screw. New and unused. LASKY'S PRICE 251-. Post free.

SPECIAL INTEREST ITEMS!
RECEIVE STEREO BROADCASTS NOW !
THE LATEST "KUBA" IMPORTED AM/FM
STEREO RADIOGRAM
CHASSIS
Long, medium and short wave-
band coverage, plus V.H.F./F.M.
Piano -key wavechange. Separate
flywheel tuning on A.M. and F.M.
Bass, treble and balance controls.
Magic -eye tuning indicator. Fer-
rite rod aerial. The very latest is a it erimmorminc jimcar
printed circuitry. Output: 5 watts
per channel. Provision for multi- 1. 1 l < I t

plex. 5 valves: ECC86, ECIT801, ECC83, ELLOO, EAF801. Full vision tuning seal, size
21 x Sin. Overall dimensions 21 x 64 x Sin.
Made to the LASKY'S PRICE 29' r'"cry highest standards. GNS.

NOW AVAILABLE - MULTIPLEX ADAPTOR 7 GNS. extra

ARMSTRONG EQUIPMENT
Model 22711 £40 1 6
Model 223 £31 9 0
Model 227 £52 15 0
Model 220 £81 0 0
Model 222 Amplifier £28 15 0
Model 224 £25 2 3
Model 221 £35 10 0

All the latest models in stock-
H.P. Terms available.
12735
127
.4.20 Stereo Amp.
P.C.U. 25 Stereo Pre -amp.
Optional cases
MIS Stereo Multiplex Decoder
M12 Stereo Multiplex Decoder

£29 18 9
£40 1 6
£23 12 6
£21 0 0
£3 10 0

£14 0
£15 10 6

SPECIAL PURCHASE-UHF/VHF/TV TUNERS
Well known British makers' surplus stocks. Now available for the first time to the
Home Constructor. Add 2/6 Post and Packing on each.
VALVE UHF MODEL (illustrated)
In metal case, size 4 x 6 x 111n. Fully tunable -complete with PC86 and PC88
valves. LASKY'S PRICE with valves 29/6. Without valves 12/6.
TRANSISTORISED UHF MINIATURE MODEL 1
Shielded metal case, size only 31 x 11 x 3in. Folly tunable -complete with two
AF 139 transistors. LASKY'S PRICE 39/6.
TRANSISTORISED UHF TUNER MODEL 2
Shielded metal ease 31 (plus spindle) x 21 x lain. Fully tumble with slow motion
drive. Complete with two AF186 transistors and leads. LASKY'S PRICE 25/ -
TRANSISTORISED VHF TUNER
Sub -miniature turret type fitted with 12 sets of coils and 3 Mallard Allfiti tran-
sistors. In metal case, 3 x 11 x 21in. LASKY'S PRICE 37/6.

TREMENDOUS BARGAIN !
TV UHF TUNER AND IF AMPLIFIER PANEL
Model No. 89384 made by famous manufacturer as standard
conversion unit to 626 line reception (BBC 2) for 19in. and 23in.
405 line (convertible model) Cossor, Philips, Peto Scott and Stella
television receivers. The units are boxed, brand new and fully
guaranteed, complete with detailed conversion and operating
instructions. To effect conversion on the seta mentioned above
you need only a pair of pliers and a screwdriver! The units are
fitted with 7 Minimal valves-PCF80 x 2, EF185, EF184, ECC82,
PC88, PC88. Size of units: tuner 7/ x 4 x Bin., IF panel on 1.1x
4lin. printed circuit board x 211n. deep. Complete with all leads,
screws, washers, lit,. ORIGINAL PRICE £101101-.

LASKY'S PRICE 49/6 Post 5/..

TREMENDOUS VALUE IF BOUGHT ONLY FOR THE VALVES AND COMPS.

MARTIN HI-FI AUDIOKITS
!'sing specially developed circuits, the very latest transistors and printed circuits -then!: kits are all
hilly checked and tested before leaving the factory.
KIT 1. 5 -stage Matching Input Selector Unit LASKY'S PRICE 2217.6
KIT 2. Pre -amplifier with volume control LASKY'S PRICE £1/17i6
KIT 3. 3 -Channel Mixer, with plug-in adaptors for individually

matching each circuit. Adaptors 8/6 each LASKY'S PRICE £3'196
KIT 4. Pre -amplifier with tone/volume control stages LASKY'S PRICE £3 2'6
KIT 5. 10 and 9 watt Main Amplifier LASKY'S PRICE £5.12,6
KIT 8. Power supply Converter Unit LASKY'S PRICE 22,12,6
KIT 7. 15 ohm version of Kit 6 LASKY'S PRICE £6/12/6
KIT 8. Power supply for Kit 7 LASKY'S PRICE £21151 -
UNIT 16. FM Head LASKY'S PRICE £542,6
UNIT 16. IF Amplifier Strip (FM) LASKY'S PRICE £5/716
UNIT 17. Drive Assembly and Controls (FM) LASKY'S PRICE £1/1716

ALL MAIL ORDERS AND CORRESPONDENCE TO OUR HEAD OFFICE: -3-I5 CAVELL STREET, TOWER HAMLETS, LONDON, E.I. Tel: STE 4821;2

207 EDGWARE ROAD, W.2.
118 EDGWARE ROAD, W.2.
33 TOTTENHAM CT. RD., W.1.
All the above branches Open all day Saturday. Closed

-imr,.uF, . NEWS

Tel: PAD 3271

Tel: PAD 9789

Tel: MUS 2605
I p.m. Thursday

42 TOTTENHAM CT. ROAD, W.1. Tel. LAN 2573

152/3 FLEET STREET, E.C.4. Tel: FLE 2833
Both the above branches Open all day Thursday. Close I p.m. Saturday.

ALL MAIL ORDERS TO 3-15 CAVELL STREET, E.r.

LASKY'S FOR SPEEDY MAIL ORDER SERVICE
WW -132 FOR FURTHER DETAILS
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EDDYSTONE COMMUNICATION RECEIVERS
For the professional or Amateur user who likes the Best.

840C

£66

Communication receiver at a moderate price. MANUFACTURING
STANDARDS OF THE HIGHEST ORDER, 8 B8A valves Superhetero-
dyne circuit. FREQUENCY RANGES:

Range 1 12.4-30 Mc/s Range 4 ....1.12-2.58 Mc/s
Range 2 5 2-12.9 Me/s Range 5 ....480-1,150 kc/s
Range 3 2 5-6.1 Mcis -

Ranges 4 and 5 include the International Distress Frequencies.
Model No. Cash Price Model No. Cash Price
EC1O £48 0 0 EB35 £60 6 3

8400 £66 0 0 940 £133 0 0
EA12 £185 0 0

You can pay by 9 equal monthly payments without
any extra charge.

Please write for current rates. A 4d. stamp will bring you these and a full
range of Eddystone Literature. THE WORLD'S FINEST SETS.

Carriage paid per passenger train. SATISFACTION OUARANTEED

SEND FOR LITERATURE 1U

Telephone: AINTREE 1445

The Eddystone

Specialists

SERVICES LTD.
49,51 COUNTY ROAD

LIVERPOOL, 4
ES TAB /935

8 WATT PUSH-PULL O.P.
AMPLIFIER £5.5.0 (6/- Carr.)
200.240 A.C. mains. Bass, treble and vol.
controls. E280 E0083 and 2-EL841s.
Chassis 12 x 31 x 31in. With o.p. trans. for
2-3 ohm speaker. Front panel (normally
screwed to chassis) may be removed and used
as flying panel. With cream/black control
panel whole length of front chassis.

STEREO -AMPLIFIER 2 x 4 WATT
Valves E0083, 2 x E3.84, on printed circuit approx. 4 x 4in. Neg. feedback. Controls
(vol treble, bass) on separate panel, 41 x Sin. Separate power pack with rect., double
wound Indilla trans, connection socket, etc. Supplied fully wired and tented with two
O.P. transformers for 3 -ohm speakers, only 25/10/- (7/6 P. & P.). Two speakers, 8in.,
3 -ohm for 211- each, poet paid, If ordered with above Amp.

DECCA Deram Stereo Cartridge (latest type Blue Tip). £3 (List 24/1/6). Post 2/-.
ORP 12 cell. 9/- (post I/-).

" SUPER SIX " L.W. & M.W. TRANSISTOR RADIO
Cabinet vinyl covered, two tone 11,71 x 31in 6 transistors and diode. Superhet.
6 x 4in. speaker. Printed circuit with component positions on reverse, Ferrite aerial,
350 mW oatpet. Booklet 2/-. Complete set of parts £4 (5/t poet). P.P.9 bat., 3/9.
Fully built 2617/6. Carr. paid.

NEW 8 PUSHBUTTON STEREOORAM CHASSIS
M.W., S.W.L V.H.F., Gram.. Stereo Gram. Two separate channels for Stereo
Gram,, with balance control. Also operates with two speakers on Radio. Chassis size
16 x 7 x 64in. high. Dial cream and red 15 x 3in. Valves EC082, ECH81, EF89, 2 x
ECL86. EM84 sod Rect. 190-650 M; 18-51 M; 60-187 M; 86-100 Me/s. Price 219/19/ -

paid, or £6113/- deposit and 5 monthly payments of 22/18/6. Total H.P. price
220/15/8. Cream moulded escutcheon included. Carriage to N. Ireland 20/- extra.

TAPE AMPLIFIER FOR MAGNAVOX TAPE DECKS-2 or 4 TRACK (4 TRACK 25/- EXTRA)
Chassis 121 x 51 x 4tin. high. Plastic trout panel "gold- finish -12l x 41in., 200-230 A.C.
Record/Playback amp. switch; Off/On-Tone; Vol/Mic.' Vol/Gram; Ric. Input; Gram.
Input; Monitor; Speaker Sockets. Valves 613E7; 12AX7; EM84; EL84; 6X4. Separate
powerpack. Complete amp. and power pack, 88/17/6 (plus 7/6 P. & P.).
REXINE COVERED CABINET (TAN). 151 x 17 x Olin. high with sloping front for amp
Complete with two tweeter speakers. special adapting brackets for Magnavox Deck,
85/- (8/- cam).
3 -SPEED MAGNAVOX 2 -TRACK TAPE DECK 210/1716; 4 Track 212/15/, Complete
Recorders (with speed compensation). 2 -Track £29, 4 -Track £32 (can. 26/-). Worth
*AO more, en normal retail prices.

Bend 6d. for 20 -page illustrated catalogue.
Bulk enquiries invited for Export.

GLADSTONE RADIO
66 ELMS ROAD. ALDERSHOT. HANTS. Aldershot 22240. (1 min. from station and

buses. Closed Wednesday afternoon.

BENTLII-1,17 ACOUSTIC
CORPORATION LTD.
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1
THE VALVE SPECIALISTS Telephone PRIMROSE 9010
47 NORFOLK ROAD, LITTLEHAMPTON, SUSSEX. Littleharnpton 2043

Please forward all mail orders to Littlehampton
ALL GOODS LISTED BELOW IN STOCK

0A2 5/9 1002 12/- DF97 10/- EL85 7/6 PY88 7/3 MIDGET
OBI ID- 1002 11/8 DB76 8/8 EL86 7/8 PY800 6/- SILICON
OZ4GT 418 10E1 9/9 DK40 10/6 EL91 2/6 P1801 6/8 RELTI-
1A5 5/- 10E9 9/- DK91 4/- EL95 51- QP21 5/- PIERS
1A7GT 7/- 10E18 7/9 DK92 7/6 ELL80 14/- QQV03/10 Type
105 4/9 101'13 12/- DK96 7/8 EL822 22/6 30/- BI 100
1D5 8/8 10P14 13/- DL94 6/- P.M71 14/- Q104/7 7/- Output
11/6 9/6 12A6 2/9 DL96 6/9 EM80 5/9 RIO 15/- 260 v. at 4
1H5GT 6/9 13A00 8/6 DLSIO 10/6 EM81 6/9 R16 84/11 amp.
11A 2/8 12AD6 9/6 DM70 6/- E0184 5/9 R18 9/8 No larger
1LD6 9/- 12AE6 8/- DM71 9/9 EM85 11/- R19 6/9 than a shirt
1LN6 4/6 12AT6 4/6 0186 6/8 EM87 6/6 R1C34 7/6 button
1515(11 7/6 12AT7 3/6 D187 6/8 EY61 5/6 SP61 2/- 6/6 each
164 5/- 12A116 5/9 ROOF 24/- EY81 .7/8 T41 12/13 TRANS -
1T4 2/6 12.2127 4/6 E8000 &V- EY83 9/3 TDD4 7/6 818T0R8
1124 5/8 12AV6 5/9 E83F 24/- 11184 9/8 TH233 6/9 AND
1175 5/3 12AX7 4/6 E88CC 12/- EY86 5/9 TP22 5/- DIODES
21/21 5/6 12BA6 5/3 E180(70 81- EYe7 6/9 TP26 5/- AA129 8/-
292 8/- 1216E6 4/9 cm? 17/6 EY88 AO TP2620 7/6 AC107 14/6
3A4 3/9 12BH7 6/- EA50 1/6 E Y91 8/- T 1861,11/10 AC113 7/-
3A5 8/- 12E1 16/9 EA76 18/- RZ40 6/- 1112/14 7/6 .20137 9/6
3B7 5/- 12J7GT 7/3 EABC80 5/9 EZ41 6/6 U16 15/- .AC164 6/-
3136 8/9 1210 10/- EAC91 3/3 1.7.81) 3/9 U18/20 8/6 AD140 19/-
3Q4 5/3 12K7OT 3/6 EAF42 7/6 EMI 4/8 1219 48/6 AD149 17/6
3Q5C1T 6/8 12K8OT 7/9 EB41 4/9 FC4 8/9 U22 5/9 AF102 18/-
384 4/3 12Q7GT 8/6 EB91 2/3 0233 12(8 1725 11/- AF114 8/6
511401 8/6 126A7015/ 9 EBC33 6/- 0234 10/- U26 8/6 AF115 8/-
5U40 4/9 12807 4/- EBC41 7/3 07.37 14/6 U31 6/6 AF116 7/-
5140 8/- 1281(7 11/- EBC81 6/3 HA BC,809/8 1233 18/6 AF117 7/-
5Y3GT 4/9 128Q7GT13/- E131,80 5/9 HL41DD 1736 16/6 A.5118 16/6
523 7/6 131/3 9/- El3F83 7/8 19/6 1137 84/11 AY124 9/6
6Z4G 7/6 1487 9/6 EBF89 5/9 HL42DD U46 16/6 AF126 9/-
6A80 5/9 1487 19/6 EBL21 10/8 1983 U76 4/6 .8.5126 8/6
62315 2/6 I9AQ6 7/8 EC62 4/3 HN309 26/6 U101 19/6 AF127 8/6
6A07 5/9 21101 10/- ECM 6/- PIVR2 8/9 U191 10/6 AF139 27/6
OAKS 4/9 20D4 20/5 E(186 11/6 HVR2A 8/9 1.1281 8/9 AF186 27/6
6AM4 16/6 20512 11/8 11018 10/6 KT330 19/8 U282 12/8 AFZ12 28/6
6A Q5 4/9 20L1 14/- EC91 4/- K T36 29/1 U301 12/6 BYZ13 11/8
6AT6 4/- 20P1 17/6 EC92 6/6 KT41 19/6 U329 9/- 0012E 4/-
6AU6 99 201'3 16/- E0C31 15/6 KT44 5(9 U403 9/9 MAT100 7/9
6A16 518 '20P4 16/- ECC:32 4/6 KT61 121- U404 61- MAT101 8/6
6B81,1 2/6 201'5 16/- E0033 29/1 KT63 8/9 U801 18/- MAT120 7/9
68.26 416 25.4110 7/6 E0034 29/6 KT88 28/- U4020 6/6 IdAT121 8/6
68146 4/6 25L6 4/9 E123335 4/9 KTW61 4/9 1JABC80 518 0.25 5/6
68516 518 13Z40 6/6 E0040 10/- KTW62 5/6 1781742 7/9 0A10 6/6
613.16 5/6 25Z6GT 8/- ECC81 8/6 KTW63 5/6 UB41 10/6 0.470 8/-
613Q7A 7/6 3001 6/6 E0082 4/6 141111.3612/13 UBC41 6/6 0A73 3/-
6E1E7 13/3 301215 10/6 ECM 416 mu14 4/6 UBC81 6/6 0.4.79 3/-
613118 131- 30017 11/6 ECC84 5/6 N37 28/8 UBF80 5/6 0A81 3/-
6887 16/6 7/6 5/3 N78 38/4 UBF89 6/9 0A86 3/-
6BW6 7/6 3)105 10/- ECM 8/9 N108 28/2 UBL21 10/9 0.286 4/-
013W7 5/- 30E1.1 10/- E00189 9/- N339 25/- 11092 6/- 0A90 3/-
000 10/9 30E1.12 13/- E120807 151- PABC80 7/6 U0084 8/- 0A91 13/-

6121960 22/- 30E1.14 10/9 ECF80 7/- PC86 8/6 UC086 6/6 0.495 8/-
60166 6/- 3011 5/6 20E82 6/6 PC88 8/6 U0F80 8/8 0.2200 8/-
6CW4 11/- 30LI5 12/6 ECF86 8/6 PC95 6/9 UCH21 9/- 0.4202 3/-
111)3 7/6 301.17 11/6 ECF804 24/- PC97 8/3 UCH42 8/6 0.2210 9/6
6E5 9/6 30P4 10/- EC1121 10/- PC900 9/- 1201181 8/- 0.2211 18/6
6E1 9/6 30P12 9/- E01135 6/- PCC84 5/6 U12L132 7/3 0A220012/ -
6F60 8/9 30P19 10/- ECH42 8/6 PCC85 6/9 UCL83 9/- OAZ202 9/-
6E13 3/9 30PL1 18/6 EC1181 5/6 PC088 10/6 UF41 7/9 OAZ203 9/6
6F18 7/6 30PL13 13/6 ECH83 7/6 PC089 10/6 UF42. 4/9 OAZ204 9/-
69123 9/- 30PL14 13/6 ECH84 9/- PCC189 8/9 UF80 6/9 OAZ210 7/-
6E24 10/- 30PL16 13/6 ECL80 6/- PCF80 6/6 UF85 7/8 0019 25/-
61726 10/- 35,20 15/- ECL82 6/8 PCF82 6/- UF86 9/- 0022 20/-
6250 3/9 3516GT 6/8 ECL83 10/- PCF84 8/6 UF89 5/6 0023 8716
6J6 31- 35W4 4/8 ECL84 12/- PCF86 6/- UL41 8/9 0025 10/-
6J7G 4/6 35Z3 10/- E01,85 11/- PCF800 10/6 121.46 9/8 0026 81-
8K7G 1/3 36Z4GT 4/6 ,E01.80 8/- PCF801 9/- UL84 6/8 0028 21/-
6K80 3/3 35250T 5/9 ECLL800 PCF802 9/6 1231811 8/3 0029 16/6
6K8GT 7/6 50135 8/6 80/8 PCF805 7/6 URIC 8/6 0035 9/6
61(25 24/- 5005 6/- EF9 20/8 P0F806 12/- UU6 19/6 0036 20/-
611 10/- 50CD6040/9 EF22 6(6 P0N'808 10/9 UU7 19/6 0041 5/-
6L7GTM 5/6 50L6GT 6/- EF36 8/6 P01.81 91- DUO 16/6 0042 8/9
6L18 7/8 72 6/6 EF37A 7/- PCLEr2 6/6 121114 10/3 0043 1216
6LD20 6/6 80 5/3 EF39 51- PCL83 8/6 U121 9/- 0044 4/9
6N7GT 7/- 85A2 6/8 EF40 8/9 P01.84 7/6 UY41 5/9 OC44PM 8/8
61'28 25/- 90AG 67/6 EF41 9/- PCL85 8/6 1.7185 4/9 0045 3/6
6Q70 5/- 90AV 67/6 EF42 3/9 PCL86 8/- VMS4B 12/8 0045M 81-
6Q7GT 7/9 9000 34/- EF50 2/6 PEN46 7/- VP4 14/6 0065 22/6
6E70 5/6 9001 33/6 EF54 8/- PEN46DD VP4B 121- 0066 251-
69117 7/9 toot 161- EF73 5/- 19/6 VP13C 7/- 0070 6/6
60270T 4/6 150B2 16/6 EF80 4/6 PEN383 9/6 VP41 5/- 0071 8/6
6SK7GT 4/6 807 11/9 EF83 9/9 1'EN463DD VP133 9/9 0072 81-
68L70T 4/9 5763 7/6 EF85 9/6 19/6 VR 1055/6 0073 16/-
6E35770T 4/6 A1834 20/- .2E86 6/8 PENDD VR150 419 0074 13/-
61.74131 9/6 A0/VP2 EF89 4/9 402017/6 VT6I A 71- 0075 81-
617511 5(- 12/- E081 3/3 PFL20014/6 112111 5/- 0076 6/6
61760 3/6 AC/THI EF92 2/6 PL33 9/- 111120 10/- 0077 131-
6V6GT 6/- 10/- EF97 10/- PL36 9/- 112133 7/- OC78 6/-
6X4 8/9 AZ1 8/6 EF98 9/9 PL.38 19/9 W76 3/6 OCR 4/-
6X5GT 5/8 AZ31 8/- EF183 6/3 PI.81 7/9 W81M 5/9 00811) 4/-
6160 10/8 A7A1 6/6 EF184 5/9 PL82 5/3 W107 10/6 0081M 4/-
6/30L2 8/9 3196 4/9 EF8114 20/5 PL83 6/- W729 10/- 0082 10/-
786 12/6 B349 12/6 EH90 9/6 PL84 6/8 X41 10/- 0083 5/6
7B7 7/- B729 8/9 EK32 5/9 PL500 18/6 X61 6/- 0084 6/6
706 6/9 B1.63 10/6 E1.32 3/6 P9184 9/3 X61inet121- 00139 12/-
7136 15/- 001135 17/6 EL33 12/- PX4 9/- X65 5/6 00140 19/-
7H7 5/9 CY31 7/- EL34 9/9 PY31 6/6 X66 7/6 00170 8/6
787 12/6 015 15/6 EL36 8/9 P132 819 X76M 7/9 00171 9/-
714 IF- DAF91 8/8 EI41 8/- P133 8/9 X78 28/2 00200 9/-
7Z4 4/6 DAF96 6/6 EL42 7/6 P180 5/- X79 40/9 00201 23/-
91346 9/8 DD4 10/6 EL81 8/- PY81 5/- 118151 26/1 00202 23/-
91)7 7/6 D F66 15/- E1.83 6/9 P18') 5/- Y63 5/- OCP71 27/6
1001 12/6 DF96 6/6 EL84 4/6 P183 5/8 266 7/8 ORP12 15/ -

All goods are new, first quail y brands only, and subject to maker's full guarantee. We do
not handle manufacturers' seconds nor rejects, which are often described as " new and
tested " but have a limited and unreliable I fe.
Terms of business: Cash with order only. Post/packing 6d. per item. Orders over 25 poet/
packing free. All orders cleared on day of receipt. Any parcel insured against damage in
transit for only 84. extra. Callers welcome Mon.. -Fri. 9-5 p.m. Mats. 9 a.m.-1 p.m. Complete
catalogue of valves, transistors and components with conditions of sale, price lid.
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Wu I S.A.E.
sor fall lists. Other ranges

Please include postage.
-Special Quotations for Quantities

CLEAR PLASTIC METERS

Type MR.381. 1 21 32m. square ;rants.
32 6 .-5:m11.

1-0-oi, 29 6 3V. D.C. .... 22/6
Ion//A 2916 10V. D.C. . 22/6
I uo-0.100µA 27/6

27/6
20V. D.C. 22/6

.. 5o0µ20 25/-
500-0.50011A 22/6
intA 22/6
1.0.1mA . 22/6
ansA 22/6
lOrnA 22/6
50mA 22/6
100mA .. 22/6
5001uA 22/6
/ .1.1011. 22/6
Type MR.45P.

A
30-0-30µA.
100HA
100.0-100nA
500µA
1mA
5mA
10mA
50mA
100mA
1 amp.
6 amp.
10V. D.C.

500 D.C. 22/6
150V. D.C. . 22/6
300V. D.C. . 22/6
ISV. A.C. .. 22/6
SOY. A.C. 22/6
150V. A.C... 2216
300V. A.C... 22/6
0110V. A.C. 22/6
S meter 1mA 29/6
VU meter 35/-

21n. square trouts.
39/8
351-
351-
32/6
27/6
23/-
251-
25/-
25/-
25/-
25/-
251-
25/-

20y. D.C. .. 26/-
50V. D.C. .. 25/-
300V. D.C... 26/-
160. A.C. 25/-
300V.. 25/-
8 meter imA 36/.
VU meter .. 39/6
I amp. A.C. 25/-
5 amp. A.C. 25/-
10 amp. LC.. 25/-
20 amp. LC.* 25/.-
30 amp. LC.* 25/.

Type MR.52P. 241n
50µA 57/6
511-0-50µ.A 57/6
100µA . 47/6
100-0-100µA 47/6
5111A00µ 3

32/6
. 7/6

1

5mA 32/6
10m 4 ... 32/6
50,11A 32/6

ountA . . 32/8
500InA 32/6
I map. . 32/6
5 :mop. . 32/6
Type MR.S5P. 41in.
5A 69/6
50 -10n1 -60µA 69/6
100nA 59.8
100.0-100pA 59'6
200p.A . 55/-
500PA 49/6
500.0-500µA 49/6
ltnA 45/-
1.0.1suA . 45/-
5mA. 45/-
10mA . 45/-
50mA 45/-
100mA 45/-
500mA 45/-
1 amp. 45/-
5 am!, 451 -
Type MR 85P. 3iin.
51MA 59/6
50-0-50,2A 59/6
100nA . 49/6
100-0-100µA 49/6
5001AA 3916
lmA 351-

35/-
5mA
10mA
50mA 351-
100mA . 35/-
500mA 35/-
1 amp. 35/-
5 amp. ... 35/-
15 amp. 35/-
30 amp. 35/-
10V. D.C. 35/ -

square fronts.
by. D.C... 33/6
20V. D.C... 3216
50V. D.C. .. 32/6
300V. D.C. 32/6
15V. A.C. .. 82/6
300y. AC... 33/6
13 Meter 1mA 39/8
VC Meter .. 55/-
1 amp. A.C. 32/6
5 amp. A.C. 32/6
10 amp. A.C. 82/6
20 amp. A.C. 32/8
30 amp. A.C. 32/6

x Cia. fronts.
15 amp. 45/-
30 amp. .... 45/-
10V. D.C. .. 48/-
20y. D.C. .. 45/-
50V. D.C. .. 45/-
150V. D.C. 45/-
300V. D.C. 45/-
15V. A.C. .. 45/-
300V. A.C. 45/ -
VU meter .. 69/6
1 amp. A.C. 45/-
5 amp. A.C. 45/-
10 amp. A.C.' 45/-
20 amp. A.C.. 45/-
90 amp. A.C. 4.5/-

9 Skin. fronts.
20V. D.C. 35/-
50V. D.C. .. 35/-
150V. D.C... 35/-
300 V. D.C. 35/-
15V. A.C. 35/-
50 V. A.C... 35/-
150V. LC... 35/-
300 V. A.C. 35/-
500 V. A.C. 35/-
V11 meter 59/6
1 amp. A.C. 35/-
5 amp. A.C. 35/-
10 amp. A.C. 35/-
20 amp. A.C. 351.-
30 amp. AC.. 35/ -

BAKELITE PANEL METERS
Type MR.65. akin. square Runts.
25µA 65/-
50µA 42/6
60-0-50nA 42/6
IONIA 39/6
100-0-100µA 39/6
500µA . 35/-
500-0 35/-500µA -
lmA 29/6
1.0.1mA 29/6
5mA
lOnxA 29/6
50mA 29/6
100mA 29/8
600mA 29/6
1 amp. /6

amP.  29
2916

15 amp. 29/6
30 amp.

50 msP. 2916
ay. D.C. 2916
10V. D.C. .. 29/6
20V. D.C. .. 29/6
20V. D.C. .. 29/6
150V. D.C... 29/6
300V. D.C... 29/6
30V. A.C... 29/6
50V. A.C... 29/6
150V. A.C.` 29/6
300V. A.C. 29/6
1 amp. A.C. 29/6
5 amp. A.C. 29/6
10 amp. A.C. 29/6
20 amp. A.C. 29/6
30 amp. A.C. 29/6
50 amp. A.C. 29/6
VU meter .. 49/6 Moving iron, all others moving call.

MAGNAVOX 363 TAPE DECKS AMERICAN
3 speed 17,-30-71 I.p.s.
2.traek 210/10/-;
4 -track £13/10/-;
Carr. paid.

MARTIN TAPE
RECORD; REPLAY

AMPS for 363 DECE

.'.-Track 214119/6.
-track £15/19i6.

REUTER +-TRACK TAPE HEADS
Ac fitted to Collar° Mk. IV and Studio Decks.
High insp. reconlIplay back, low imp. erase. Brand
new 19/6 pair. Also Minillux-/.track, set of 3,
29/8. Bradmatic 1 -track, set of 2, 92!6. Poet ex.

G. W. SMITH
& CO. (RADIO) LTD

3-34 LISLE STREET,
LONDON, W.C.2.

ALSO SEE OPPOSITE PAGE

RECORDING

TAPES

First gradequality
Amer; Can
tapes. Brand
new and
guaranteed.
Discounts for
quantities.
3in. 225ft. L.P. acetate 4/-
41n. 60011. T.P. mylar 10/-
5in. 000ft. Std. plastic 8/6
sin. 900ft. L.P. acetate 101-
5in. 1,200ft. D.P. myhr 15/-
5in. 1,800ft. T.P. mylar 85/-
5:in. 1,200ft. L.P. acetate 12/6
5:in. 1,800ft. D.P. mylar 2216
521n. 2,400ft. T.P. mylar 451-
7in. 1,200ft. Std. mylar 12/8
Tin. 1,800ft. L.P. acetate 15/ -
Tin. 1,800ft. L.P. mylar 20/-
Tin. 2,400ft. D.P. savior 251 -
bin. 3,000ft. T.P. mylar 58/6
Poelage 2/.. Over £3 post paid.

TWO-WAY RADIOS
SUPERB QUALITY, BRAND NEW & GUARANTEED
3 TRANSISTOR £6115/- PAIR.
4 TRANSISTOR 67/1916 PAIR.
5 TRANSISTOR £8;4/- PAIR.
6 TRANSISTOR 2949/6 PAIR.

0 TRANSISTOR. DE -Lt.' NE LAFA1 ETI.H
Z17/101- PAIR.

10 TRANSISTOR 922/10/- PAIR.
13 TRANSISTOR 500 W 2.eRmnel 30 gnu. PR.
13 TRANSISTOlt 1 WATT 2 -channel £35 PAIR.

POST EXTRA.

HIGH GRADE MULTIMETERS
MODEL 370-E

20,0000/volt D.C. volts
0/.5/2.5.

10150/250/1.000/6,000 v.
A.C. volts 0/2.5/10/
50/250/1,000 v.

11.0. Current 0/60µA/
1/10/30/260mA 1/10
amp.

1.C. Current 0/250mA/1/
10 amp. Resistance:
0 510500/6. meg./00
megohru.

£12/10;-. P. A 1'. 3/4.

TE-900 20,000 Si /VOLT
GIANT MULTIMETER
6 in. foil view meter.
2 colour scale. 0/2.5/10/
250/1,000/5,000 v. A.C.
0 / 25 / 11.5/ 10 / 50 /
250/1,000/5,000 V. D.C.
0/50nA/110/100/500 mA/
10 amp. D.C. 02K/
200K / 20 MEG. OHM.
£12/1916. P. & P. 5/-.

MODEL 500. 30,000
0 / .5 / 2.6 / 10 / 25 / 100 /
260/500/1,000V. D.C. 0/2.5/
10 / 25 / 100 / 250 / 600 /
1,000 V. A.C. 0/60/sA/5/50/
600 mA. 12 amp D C
0/60/K6. Meg./60. Meg.f2
28/17/6. Past paid.

MODEL PT -89. 1,000
O.P.V. 0/10/50/260/
500/1,000 v. A.C. and
D.C. 0/1/100/500 mA.
D.C. 0/100 KO 39/6.
P. & P. 1/6.

MODEL ZQM
TRANSISTOR

CHECKER
It has the fullest cap-
acity for checking on A,
B and Ic,. Equally
adaptable for checking
diodes, etc.
Spec.: A: 0.7-0.9967.
B: 5-200.
lea: 0-50 microamps.
0.5 mA.
Resistance for diode 2000 + 1 MEG. Supplied
complete with instructions, battery and lead,
£611916. P. & P. 2/6.

OS/8B/U OSCILLOSCOPES
High quality Portable
American Oscilloscope.
31n. c.r.t. 7713: 3 c/s. 50
ke/s. X amp.; 0-500 kc/e.
Y Amp.; 0.2 Me/s. Power
requirements 105-126 v.
A.C. Supplied in brand
new cond., fully tested.
225. Carr. 10/. Suitable
230/113 v. Trace. 15.6.

LAFAYETTE HI-FI STEREO HEAD-
PHONES

* Air cushioned headband
* Solt rubber ear pads
* Frequency response. 21
to 15,11101 cycles. * Dist
sensitivity. Impedance s
ohms per phone. Supplied
complete with all tabl..,
whvs. overload junction
box and 3.eonnection plug.
79/8. P. & P. 2/0.

TRANSISTORISED
TWO-WAY

TELEPHONE
INTERCOM

Operative over amazingly long
distances. Separate call and
press to talk buttons. 2 -wire
connection. 1000s of appli-
cations. Beautifully finished
ist ebony. Supplied complete
with batteries and wall brackets.
26/101- Pair. E. & E.

MODEL TM -12 20,000
O.P.V. 0/0.6/6/301120/600/
1,200/3,000(6.000 V. D.O.
0/6/30/120/600/1.200 V. A.C.
0/60mA/6/60/600 MA. 0/6K/
600K/6 Meg./60 Meg. 050 PP. .2 MED. £5 19 6.
P. & P. 3/6.

7E-51. NEW 20,0000/VOLT
MULTIMETER

0/6/60(120. 1,200 V. A.C.
0/3/30/60,300/600/3,000 V.
D.C. 0/60µA/12/300 MA.
D.C. 0/60K/6 MEG. OHM
RG -. P. & P. 2/6.

Illy.
mill

.81

in

1

MODEL 2501, 2.000
O.P.V. Of10/50/600/
2,500 V. D.C. 0/1050/
500/2,400 V. .0.0.
012 Meg. R.
0/250mA
-20 to i 31, dB.
49/6. r. & r.:2 0.

VARIABLE
VOLTAGE

TRANSFORMERS

Brand New Guaranteed -
Fully Shrouded. Input 230 v.
50100 s. Output 0-260 v.

1 amp.

amp.
8 amp.
10 anip.

24110/-
25/1729/6

113/10/-
£17

12 amp. /19/10/-
20 amp. 132/10/-
0.5 amp portable
metal case with meter -
fusee, etc. £911716.

HEAVY DUTY AUTO
TRANSFORMERS

Step up or step down. Tapped 0-115-230 volts.
Brand new. Ex-U.S.A. 3,000 watt. £7/'10/-.
Carr.10/... 7,500 watt. £15. Carr. 30/-.

SILICON RECTIFIERS
200 v. P.I.V. 200 mA. 2/8
200 v. P.I.V. 6 amp. 516
400 v. P.I.V. 3 amp. 7/6
1,000 v. P.I.V. 650 mA. 7/6
800 v. P.I.V. 600 mA. 5/8
400 v. P.I.V. 500 mA 3/6
800 v. P.I.V. 6 amp. 7/6
70 v. P.I.V. I amp. 3/6
130 v. P.I.V. 165 mA. 1/-
700 v. P.I.V. 100 amp. 49/6
130 v. P.I.V. 25 amp. 19/6
Discount for quantities. Post extra.

TRYRISTOR8 SILICON CONTROL RECTIFIERS
4110 P.i.V. 3 amp.
1(10 P.I.V. 5 amp.
200 P.I.V. 5 amp.
400 P.I.V. 6 amp.

101-
1316

.. 15/6

.. 1716

HA -63A COMMUNICATION
RECEIVER, OUTSTANDING

VALUE

43 clot()
1_ 11 .lass re, ver covering 550 kc/s.-411loe. nn

4 ball. S. Ins, rporates 7 valves plus rectifier. RF
stage, illsonits de." ' meter, 1.5µV sensitivity,
eleetr'eal ban !spread on the 80/40/2005 and 10
metre bands. slide rule dial, aerial trimmer, UFO
noise !tooter. Output for phones or speaker.
Operates on 10/220/240 v. A.O. Supplied brand
new and guaranteed with manual. 24 One.
Carr. 10)..

WW -133 FOR FURTHER DETAILS
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BARGAIN !
TYPE 13A DOUBLE BEAM

OSCILLOSCOPES

hi,h ,111:11ity instill-
ment, offered at a fraction
of original cost. Timebase
2 c/s-750 Ws. Separate

1 and YI amplifiers
up to 5.5 Mc/s. Built-in
calibrators at 100 ke/s.
:611,1 1 Mc. Operation
for 115/250 v. A.C.
Available in excellent con-
dition, fully tested and
checked il22/101-. Carr.
30/-.

NOMBREX
TRANSISTORISED
EQUIPMENT
ALL Post Paid
With Battery
Transistorised
Audio Generator 10-
100,000 c/s. Sine or
square wave.

£161151-. Transistorised
Signal Generator 1.61 he,o. 230 Me/s. £10/10/-.
Transistorised resistance capacity bridge I O.
100 Meg. D 1 pf-100p P. £9.
Transistorised Induction bridge IAH-100H.
£18. Mains operated Transistor power supply

unit, output 1-15 v. op to 100 mA. £6/10/-.

TE22 SINE SQUARE WAVE AUDIO
GENERATORS

xine: 20 cps to 200 kris
on 4 bands. Square:
20 cps to 30 kc/s. Out-
put impedance 5,000
ohms, 200/250 v. A.C.
operation. Supplied
brand new and guaran-
teed with Instruction
manual and leads,
£15. Carr. 716.

LAFAYETTE TE-46
CAPACITY
ANALYSER

2 .1'F. - 2,000 MFD.
ohms- 200 megohms,

Also checks impedance
turns ratio, insola-
t ion, 200/250 v. AC
Brand New £15.
carr 7/6.

RESISTANCE

TE-20RF SIGNAL GENERATOR
Accurate wide range
signal generator cover-
ing 120 he/8-260 31c/s.
on 6 bands. Directly
calibrated. Variable
R.F. attenuator.
Operation 200/240 v.
A.C. Brand new with
instructions £12/10/.

P. 5 P. 716. S.A.E. for details.

ARF-I00 COMBINED AF-RF
SIGNAL GENERATOR

AF. SINE WAVE
20 - 200,000 cps
Square wave 20-30,000
cps. 0/P. HIGH
IMP. 21 v. P/P 60013
3.8 v. P/P.
TN'. 100 lee/s-300
Me/s.
Variable R.F. attenua-

tion. Int/Ext. Modulation Incorporates dual
purpose meter to monitor AS' output and %
mod. IM R.P. 220,210 v. A.C. £27/10/-. Carr.
7/6.

RUH-6 REFLEX
HORN

With built-in driver unit
Weatherproof, rustproof,
and shockproof 10 watt
rating 10 ohm. tin.
dia. x bin. length.
380-7,000 cps. Pries
0/1916. P.P. 310.

ALSO

SEE

FACING

PAGE

*TRANSISTORISED FM TUNER*
0 TRANSISTOR
111G11 QUALITY
TUNER SIZE
ONLY bin. x 4in. x
21in. 3 I.F. stages
Double tuned dis-
criminator. Ample
output to feed most
amplifiers. Operates

on 9 volt battery. Coverage 88.108 Wis. Ready
built ready for use. Fantastic value for money.

26.19.6 P. P. 2/6.

MARCONI TEST EQUIPMENT

TF.144G STANDARD SIGNAL GENERATOR.
85 Kcis.-25 Mc/s. 200/250 v. A.C. VA Cues. 30/-.
TF.801/A SIGNAL GENERATOR.
10-310 Me/s. 200/250 v. A.C. 129/1010. Carr. 20/-.
T.F. 195 M. BEAT FREQUENCY OSCILLATOR.
0-40 Kc/s. 200/250 v. LC.. £20. Carr. 30/,
All above offered in excellent condition fully
tested and checked and offered at a fraction of
original cost.

PORTABLE OSCILLOSCOPE CT.52
A compact (8 x8 x 16 /in.) general
purpose scope. T/B 10 c/s.-
40 Ws. bandwidth 1 Mc.
Mallard DG7/5 2/ CRT. For
operation on 100-250 v. A.C.
Supplied complete with metal
transit case, strap test leads, and
visor hood. Brand new and guarante d. £22/10/-.
Can, 10/-. Supplied complete with instructions.

AVO CT.38 ELECTRONIC
MULTIMETERS

A high quality instrument offered at a fraction of
cost. Ranges A.C. and D.C. volts: 100 my to
250 volt A.C. and D.C. current:10µA to 1 amp.
Watts: 5014W to 5 watts. Resistance: 4 ranges
to 200 megohms. Operates on 110/200/250 v.
A.C. 45/65 c/s. Supplied in guaranteed working
order with all leads and E.F. probe.
£25. Cam 10/-.

TE-40 HIGH SENSITIVITY
A.C. MI LLIVOLTMETER
10 meg. input. 10 ranges:
.01/.003/.1/.3/1/3/10130/100/
300 v. R.M.S. 5 cps -1.2

Me/s. Decibels -40 to + 50
db. Supplied brand new
complete with leads and
instructious. Operation 230 v'
A.C. £17110/, Carr. 5,-.

TE-65 VALVE VOLTMETER
High quality Instrument
with 28 ranges.
D.C. volts 1.5-1,500 v.
A.C. volts 1.5-1,500 v.
Resistance up to 1,000

megohms.
220/249 v. A.C. opera-

tion.
Complete with probe and
instructions. £15. P.P.
6/-.
Additional Probes ay ail -
able: R.F. 3,0;-: Y.
42/6.

F.M. WIRELESS
MICROPHONE

94-104 MO. Trannisiorned.
Operates from 9 v. battery.
Complete with additional
secret tie -clip microphone.
List £12/10/-. ONLY £71101.
P. & P. 2/6.

.earattlf, Ati

Latest 1907 models now
available. Outstanding per-
formance from modem semi
conductors. Provision for all
types of inputs and outputs
and comprehensive tone con-
trols. Attractive metal c:.scd
free standing units.

LAFAYETTE HI -FIDELITY
SOLID STATE STEREO AMPLIFIERS

...11111111111111111111111.1111111111111111111111...

Is ewe NM WO

Mmiel LA -224T. 30 watt £25. (,rt. 7(.
Model LA -60T. 60 watt £37110:-. Cars. 70/6.
Details on inquest.

SINCLAIR AUDIO

79 6. ',ism. 25 PreamP, £9/19/6.
MICRO FM TUNER KIT £5/19/6. MICRO
6 RADIO KIT 59/6. MICRO AMPLIFIER KIT.
28/0. All post paid.

GARRARD
RECORD DECKS

S RP12 player mono or stereo £4 4 0
1000 changer mono or stereo £5 19 6
2000 changer mono or stereo £619
3000 changer mono or stereo

6
19

A.50 changer mono or stereo 10 0
ATti. Mk. II changer mono or
stereo

119 6SP.25, player mono or stereo £9 1196
AT.60 changer mono or stereo £10 19 6
A.70, changer less cartridge £19 19 6
LAB80 changer less cartridge 620 0 0
401 transcription deck £27 6 0

All plus 2/- P P.

R209 MK. II COMMUNICATION
RECEIVER

11 valve high grade communication receiver suitable
for tropical use. 1-20 Me/s. on 4 bands. AM/CW/FM
operation. Incorporates precision vernier driver, BFO.
Aerial trimmer, internal speaker and 12 v. D.C. internal
power supply. Supplied in excellent condition, fully
tested and checked. 222/10/-. Carr. 20/-.

NEW LAFAYETTE MODEL HA -700 AM/CYViSSB
AMATEUR COMMUNICATION RECEIVER

8 valves, 5 bands hie( rporating 2 MECHANICAL -
FILTERS for exceptional selectivity and sensi-
tivity. Frequency coverage on 5 bands 150-
400 lee/s., 550-1,600 kc/s., 1.6-4.0 Me/s., 4.8-
14.5 Me/s., 10.5-30 Mc/s. Circuit inoorporatcs
R.F. stage, aerial trimmer, noise limiter, B.F.O.,
product detector, electrical bandspread, S meter,
slide rule dial. Output for phones, low to 2E11
or speaker 4 or 8 ohms. Operation 220/240 volt
A.C. Size 71in. x 15in. x 10in. Supplied brand
new and guaranteed with handbook 36 GNS.
carr. 10/.. S.A.E. for leaflet.

R.I07 COMMUNICATION RECEIVERS
Famous ex -military receiver covering 1.7-17.5 Me/s. Operation 12 v. DC/230 v. A.C. Built in
speaker, B.F.O., vender dial etc. Offered in excellent condition £15. Carr. 30/,

HAM -I. 4 BAND
COMMUNICATION RECEIVER
4 wavebands covering 535 ke/s.-30 Mc/s.. 5 valve
superhet circuit. Incorporates 8 meter, BYO
BANDSPREAD TUNLNG. BUILT-IN 4in.
SPEAKER, FERRITE AERIAL AND EXTER-
NAL TELESCOPIC AERIAL. Operation 250/
240 v. A.C. Supplied brand new with handbook.
2113/1131-. I9,-.

LAFAYETTE KT340
COMMUNICATIONS RECEIVER -SEMI KIT

Build this wonderful receiver and save pounds.
Supplied sertii.eorapicted, main components ready
mounted. RE section already- wired and aligned. Full
and precise instructions supplied. Specification
8 valves -4- rectifier. 4 bands covering 550 kc/s.-30 Mc's.
Incorporates 1 RY and 2 IF stages, "Q" multiplier.
EEO, ANL, " meter, bandspread, aerial tritium,
etc. Operation 115(230 v. A.C.
PRICE 25 GNS. c.re

LAYFAYETTE V.H.F. RECEIVERS
BA -56A AIRCRAFT RECEIVERS. 108-136 Mc/s.-
2 R.E. Stages. Built-in speaker. 115r230 V. A.C.
Wonderful value. £19/7/6. Carr. 10/-.
HA -52A P.M. RECEIVER. 152-174 Mc/s. Fully
tuned R.F. stage and 3 I.F. stages. Built -In speaker,
115/230 v. AC. Wonderful value, kW. Carr. 10/-.
GROUND PLANE ANTENNA. Suitable for either
of above receivers. 59/6 extra.

CI,L- (RADIO) LIMITED
Phone: GERRARD 8204/9155
Cables SM /1 HEX LESQUARE

---- 3-34 LISLE STREET, LONDON, W.C.2

Open 9 a.m.-6 p.m. every day Monday to Saturday. Trade supplied.

WW -134 FOR FURTHER DETAILS
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WilAinsons FOR RELAYS
P.O. TYPE 3000 AND 600

BUILT TO YOUR REQUIREMENTS -QUICK DELIVERY
COMPETITIVE PRICES -VARIOUS CONTACTS

DUST COVERS -QUOTATIONS BY RETURN
LARGE STOCKS HELD OF MINIATURE SEALED RELAYS INCLUDING HIGH SPEED

G.E.C. - SIEMENS - S.T.C. - ERICSSON - E.M.I. - BEST MAKES
25,000 IN STOCK -150 TYPES - DETAILED LIST ON REQUEST

RECTIFIER UNITS, A.C. to D.C. Input 200/250 v. METERS GUARANTEED. Complete list available.
A.C. Output 6 volts, 15 amps. D.C. 55/10/, Cge. 20/- Microamps W100 21in. MC 40/ -
Output 50 volts, 16 amps. D.C., CM Cge. 25/-. Output Microamps 0/600 2in. MC 25/-
110 volts. 2 amps. D.C., 55. Post 10/6. Microamps 01500 2,1in. MC 37/6
CONSTANT VOLTAGE TRANSFORMER Input Milliamps 0156 2iin. MC 35/-
190/250 volts. Output 230 volts, 150 watts R.M.S.,512. Milliamps, 0/500 akin. MC 54 -
MAINS TRANSFORMER. Output 3000 300 volts, 250 Amps 0/5 2M. MC 42 6
inA., 6.3 volts, 9 amps. 25/-. Post fil-. Volts 0/20 2in. MC 42/6
AUTO TRANSFORMERS by S.T C. Totally enclosed Volts 0/40 Mn. MC 42/6
C -co. -e type, 110/250 volts, 8 tappings. 50 cycles. Volts 0,11 31in. MC 64/-
1.00) watts. Size 61 >.' 5:: 5!,itt., 24. Post 10/6. Volts 0/50 31in. MC . 64/ -

SMALL MAGNETIC COUNTERS_____-----..-

HAIR HYGROMETER. 4in. round, by Negretti A
Zambra, scaled 0/100 reading relative percentage
humidity. 65/, Post 3/-.

ONE HOLE FIXING SWITCHES
SINGLE POLE Double Throw, 3 amp.
250 v. A.C., can be used as ON/OFF
or CHANGE -OVER switch.

12/- per dozen, 85/- per 100
Microamps 0/50, scaled in MilliRontkens apin. MC 45/ -
Millivolts 350/0/350 (3.5/0/3.5 milliA) 21in. MC 35/-

31 x lin., 10 PORTABLE VOLTMETERS, 0/250 Moving Iron
counts per AC/DC., bin. scale, in polished wood case, 57/10/ -
second with 4 STANDARD CELL Muirhead 1.01859 Vt. Abs. 70/-.
figures. The VOLTMETERS with 2 adjustable alarm contacts,
following D.C. scale 15 to Cl v. M.C. 9in. Projection type 1501-.
voltages are PORTABLE AMMETER, 0/8 AC/DC 3in. 35/-, p. 3 -.
available, 6 v., AVOM ETERS. Model 7, 1113/10/-. Post 71-.
12 v., 24 v., FREQUENCY METERS. 45/55 cycles per second,
it) v. or 100 v. 230 volts; 6in. Flush Round. Brand new, 510/10/-.

AVOMETER POWER FACTOR WATGAGE UNIT 27.

EQUIPMEWT RACKS Mt. high, 25 & POST OFFICE
STANDARD. 6ft. high with LI-channel sides drilled
for 10in. panels. heavy angle base 27/10/, Cge. 20/,
PHOTO -ELECTRIC CELLS. 90 CV. 17/6. Post 2'-.
VACUUM Condensers, 25 pf., 32 kV., 27/6, post 2/6.
M1CROSWITCHES. Honeywell SPDT Sub -miniature
11SM I 6,6; Larger type with Roller BZ 7/6.
24 WAY DP WAFER SWITCHES, 1216. Post 2/-.
THERMOMETER 70-16fP F., 3M. dia. panel mounted

35/., , dial type, with 3ft. capillary tubing, 35/, Post 2/6.
POTENTIOMETER W.W. 12000 50 watts, 20/-.

VEEDER-ROOT MAGNETIC COUNTERS WITH ZERO Post 21-. Many other types available. Send for lists.
RESET SOD COUNTS PER MINUTE, COUNTING TOI- OF -
999,595. '236 volts A.G. or 110 v. D.C. 65/-. Post qi RANK 5 SWITCHES in strong
MULTIOORE 5 -CORE SOLDER on I lb. reels,'-. Bakelite case. Made fur aircraft use.con-
taining 18Ift. of 18 SWG 60/40. The cheapest way to SPECIAL 10'6 "'P.1,1V solder. Price15,1- per reel, punt '2. 11 or 3 reels post free. PRICE

PORTABLE

Input 230 v. A.C. Out-
put variable 0-260 v.
A.C. at 1.5 amp. Fitted in
beautifully finished steel
case. Complete with volt-
meter, pilot lamp, fuse
switch, carrying handle.,

£8/10/-. P. & C 10;-.
Also 2.5 amp. as above,
f9 17 6. P. & C. 10 -

L. WILKINSON (CROYDON) LTD.
LONGLEY HOUSE LONGLEY RD. CROYDON SURREY

Phone: THO 0236 Grams: WILCO CROYDON

NO EXCUSES ! NO DELAYS ! FROM STOCK !

VARIABLE VOLTAGE TRANSFORMERS

OPEN TYPES
Designed for Panel

Mounting
Input 230 v. A.G. 50 60

Output variable.
0-26C v.

amp. (3 3 0
I amp. E4 10 0

2 amp. ES 12 6

AMP. I AMP.

I AMP

INPUT 230 v. A.G. 50 60
BRAND NEW. Carriage Paid. Buy direct
from the importer, keenest prices in the
country. All Types (and Spares) from i to
SG amp. available from stock.
0-260 v. at I amp. E4 10
0-260 v. at 2.5 amps. a 17
0-260 v. at 4 amps. E8 7
0-260 v. at 5 amps. E9 0
0-260 v. at 8 amps. E13 10
0-260 v. at 10 amps. E17 0
0-260 v. at 12 amps. E19 10
0-260 v. at 15 amps. E22 0
0-260 v. at 20 amps. E32 10
0-260 v. at 37.5 amps. E65 0
0-260 v. at 50 amps. E85 0

0
6
6
0
0
0
0
0
0
0
0

16 DIFFERENT TYPES AVAILABLE FOR
IMMEDIATE DELIVERY.

5 Amp. AC/DC VARIABLE VOLTAGE
OUTPUT UNIT

Input 230 v. A.G.
Output 0-260 v. A.C.
Output 0-240 v. D.C.
Fitted large scale am-
meter and voltmeter.
Neon indicator, fully
fused. Strong attrac-
tive metal case I5in. x

x 6in. Weight 24
lb. Infinitely variable,
smooth stepless volt-
age variation over range. Price £30 C. & P. O.
7 Amp. A.C./D.C. Mk. II Variable Oot?ut Power Unit
Input 230 v. A.C. Output continuously VARIABLE from 0 to
260 v. A.G. OR 0 to 230 v. D.C. at 7 a. Robustly constructed in
metal case, complete with safety fuse, neon indicator, voltmeter
and ammeter. Size I7in. x I2in. x 7in. Weight 36 lb.
Price (39 10'-. Carriage 40'-.

CONSTANT

VOLTAGE

TRANS-

FORMERS

Input 135-250 v. A.C. Output
constant at 230 v. A C. Capa-
city 250 watt.Atcractive metal
case. Fitted red signal lamp.
Rubber feet. Weight 17Ibs.
Price El 1/10/-. P. & P. 101-.

100 WATT POWER RHEOSTATS
(NEW) Ceramic construction winding

embedded in Vitreous Enamel
heavy duty brush assembly designed for con-
tinuous duty. AVAILABLE FROM STOCK
IN THE FOLLOWING 11 VALUES:I ohm
10 a. 5 ohm 4.7 a. 10 ohm 3 a.; 25 ohm 2 a;
SO ohm 1.4 a.; !CIO ohm I a.; 250 ohm .7 a.;
500 ohm .45 a.; 1,000 ohm 280 mA.; 1,500 ohm 230 mA.;
2,503 ohm .2 a. Diameter 3tin. Shaft length tin. dia. ,!;in.
27/6. P. & P. 1/6.

25 WATT POWER RHEOSTATS
10 ohm 1.5 a.: 25 ohm I a.: SO ohm .75 a.; 100 ohm .5 a.:
250 ohm .3 a.; 500 ohm .2 a.; 1,000 ohm .15 a.; 1,500 ohm
.12 a.; 2,500 ohm .1 a.; all at 14/6. P. & P. 1/6.

SLIDER RESISTANCES
1.2 ohm 14 amp. 276; 36 ohm 65 to
2.8 amp, tapered winding, geared drive
(less knob) 37/6; 200 ohm 1.25 amp., 37/6.
P. & P. 3/6.

SWING ARM
RH EOSTAT

Especially designed for
educational use. 0-10 ohm
in precision I ohm steps,
Max. current 5 amp. Size
Height I9in. Width I lain.
Depth 6tin. Price
44/19/6. P. & P. 7/6.

SERVICE TRADING COMPANY -m.
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SERVICE TRADING CO
LIGHT SENSITIVE SWITCHES
Kit and parts including ORP.12 Cad-
mium Sulphide Photocell. Relay
Transistor and Circuit. Now sup-
plied with new Siemens High Speed
Relay for 6 or 12 volt operations.
Price 25/, plus 2/6 P. & P.
ORP.I2 and Circuit 8/6 post paid.

A.C. MAINS MODEL
Incorporates mains transformer rectifier and
special relay with 3 5 amp mains c/o contacts.
Price inc. circuit 47/6, plus 2/6 P. & P.

PHOTO ELECTRONIC COUNTER
Can be set for counts of up to 500 per minute.
210-250 v. A.C. powered. Kit of Components.
including photo cell high speed non-resettable
counter transformer relay etc. together with
clear circuit diagram. £3/2/6, plus 3/6 P. & P.
With re-setcable counter. f4.2.6. P. & P. 3/6.

LIGHT SOURCE AND PHOTO CELL
j4

Precision engineered light itiH --

source with adjustable lens 0,,==3
assembly and ventilated lamp
housing to take MBC bulb. Separate photo cell
mounting assembly for ORP.I2 or similar cell with
optic window. Both units are single hole fixing.
Price per pair L2/10/- plus 3/6 P. & P.
SOLENOID OPERATED MAGNETIC RELAY
Type Sc/3944 4 pole c/o 10 amp contacts 24 volt
D.C. operation. 12/6 each. P. & P. 1/6.

SIEMENS SEALED HIGH SPEED RELAYS
H96A 2.2 ohm --2.2 ohm H96G, 50 ohm 50 ohm
H96C, 145 ohm -145 ohm, H96E, 1,700 ohm 1,700
ohm. All at 12/6 each. P. & P. 1/6 on each Relay.
Bases 4/6 each.

MOUNTING

P.O. RELAYS Type 3000
100 ohms 3 c/o, 2 makes, 2 break. 200 ohms, 6 c/o.
500 ohm I Heavy duty c/o. 500 ohm 4 Heavy duty
make. 16,000 ohm, 2 make, 2 break. All at 12/6
each. 20,000 ohm, 2 Heavy duty make. Plus 1/6
P. & P.

SOLENOID. Overall length 3*in., stroke *in.
to *in. Maximum push 8 oz. 12-24 v. D.C. opera-
tion. D.C. resistance 35 ohm. Price 8/6. P. & P. 1/6.

G.E.C. SEALED RELAYS
MI069 5,000 ohms, 2 c/o. MI087 180 ohm, 2 make,
2 break. M1092 670 ohm, 4 c/o. MI095 670 ohm, 2 m.
2 b. M1100 670 ohm, 2 c/o. Ex new equipment.
M1492 670 ohm 4 c/o.

All at 12/6 each, plus 1/6 P. & P.

14,000 OHM SEALED RELAY. High Speed
single c/o. Platinum contacts. Super -sensitive,
ideal for Transistor circuitry. Will operate

on I rnilliamp. 25/-. P. & P. 1/6.

CARPENTER POLARISED RELAY. Type
A7TR 2 x 1,900, turns at 55 ohms. Including Base.

25/-. P. & P. 1/6. - -
COMPACT HEAVY DUTY 6 volt DC RELAY

6-9 volt D.C. operation 30 ohm coil 2x 10 amp. c/o
contacts, will handle up to 250 volt A.C. Size lain.
high x 2fin. Itin. Price 7/6, plus 1/6. P. & P.
3 for 20/- post paid.

LATEST HIGH SPEED MAGNETIC
COUNTERS

4 figure 10 impulses per second. Type 100A, 500
ohm coil. 18-24 v. D.C. operation. Type 10013,
2,300 ohm coil, 36-48 v. D.C. operation. Any type,
15/- each, plus 1/6 P. & P.
RESETTABLE HIGH SPEED COUNTER
4 figure 1,000 ohm coil, 36-48 v. D.C. operation.
E3/10/.. P. & P. 116.
3 figure 700 ohm coil, 24 v. D,C. L2/2/-. P. & P. 1/6.
3 figure 1450 ohm coil, £I; 12, 6. P. & P. 2/-.
VENNER 14 -DAY CLOCKWORK TIME
SWITCH 5 amp. 230 v. contact, 1 on/off every
24 h. Fitted in metal case with key. Used but
guaranteed. 47/-, plus 3/- P. & P.

SEMI -AUTOMATIC "BUG" SUPER SPEED
MORSE KEY.
7 adjustments, precision tooled,
speed adjustable 10 w.p.m. to as
high as desired. Weight 2f lb. E4/12/6, post paid.
TRANSISTORISED MORSE OSCILLATOR
Fitted 2tin. Moving Coil Speaker. Uses type PP3
or equiv. 9 v. battery. Complete with latest
design Morse Key. 22;6, plus 1/6 P. & P.

93

Postage and Carriage shown
below are inland only. For
Overseas please ask for
quotation. We do not
issue a catalogue or list.

230 v. A.C. RELAY. 2 c/o 2 amp. contacts.
96, ex new equip. P. & P. 1/6.

HIGH SPEED BLOWER UNIT
200/250 volt A.C. Powerful 2 -speed motor, 11,000
and 13,000 R.P.M. 17/6 plus P. & P. 2/6.
AUTO TRANSFORMERS. Step up, step
down. 110-200-220-240 V. Fully shrouded. New.
300 watt type f3 each. P. & P. 4/6. 500 watt
type E4/2/6 each. P. & P. 6/6. 1,000 watt type
L5/5/- each. P. & P. 7/6.

UNIVERSAL DEMONSTRATION
TRANSFORMERS A complete corn-

Stenzyl posite apparatus,
Type comprising a ro-

bustly built Trans-
former and elec-
tro-magnet with
removable coils
and pole pieces.
Coil tapped for
230 v., 220 v.,
110 v., 115 v., 6,
12, 36, 110 v.

A.C. These coils are also used for D.C. experiments.
Complete with all accessories as shown. £17 plus
15/- carr. Leaflet on request.

WIMSHURST ELECTROSTATIC GENER-
ATORS E13/17/6, carr. U.K. (B.R.S.) 18/-. Leaflet
on request.

230 VOLT A.C. GEARED MOTORS
Type D I 5G 5 r.p.m. 1.716 inch, E2/9/6. P. & P. 3/ -
Type B16G SO r.p.m..261b. inch, E212/.. P. & P. 3/-.
Type DI6G 13 r.p.m. 1.451b. inch, £2/I7/6.
P. & P. 3/-.

NICKEL CADMIUM BATTERY
Sintered Cadmium Type 1.2 v. 7AH. Size:
height 34in., width 2i , 1 &in. Weight:
approx. 13 ozs. Ex-R.A.F. Tested, 12/6.
P. & P. 2/6.- - - - -
UNISELECTOR 75 ohmcoil. E24 v,
D.C. 6 bank 25 position, 5 non -bridging, I bridging
wiper; 5 bank 25 position, 4 non -bridging, I bridging
wiper; 6 bank arranged to give 3 banks, 50
positions; 3 bank arranged to give 4 bank, 50
positions. These switches have been carefully re-
moved from equipment. All at 35/- each. P. & P. 2/6.
BRAND NEW 4 Bank 25 Way -,

Uniselector, 3 Bank + Homing, fi,..7:0;)
25 ohm coil, 12-24 v. DC operation,
L4/17/6 plus 2/6 P. & P. ''

S.T.C. SILICON POWER RECTIFIERS
RS300 Series. All types 1.5 amp. wire ended.
RS310, 100 v. P.I.V. 4/-. RS350, 500 v. P.I.V. 8/-
RS330, 300 v. P.I.V. 6/-. RS360, 600 v. P.I.V. 9/-
RS340, 400 v. P.I.V. 7/-. RS380, 900 v. P.I.V. 10/-
4 can be used to make 3 amp. bridge. Not
Seconds. Brand New Stock. Post paid.

SPECIAL OFFER OF FIRST GRADE GUAR-
ANTEED TRANSISTORS. 0083-3 for 12/6.
0081-4 for 10/-. °CBI D-4 for 10/-. 0C45-
3 for 10/.. 0C44-3 for 10/-. Post paid.- -
34R SILICON SOLAR CELL 4x.5 volt unit
series connected, output up to 2 v. at 20 mA. in
sunlight. 30 times the efficiency of selenium. As
used in power Earth Satellites, 37/6. P. & P. 1/ -

"SOLAR CELL AND PHOTO -CELL
EXPERIMENTERS' GUIDE"

Teaches the principles of light sensitive devices
and their application. 26/-, post paid.

SENSITIVE GALVANOMETER
Centre zero 300-0-300 microamp., 90
ohm approx. Calibrated 30-0-30 in clear
divisions. Mounted in sturdy sloping
front case with top terminals. Price
L4/10/-. P. & P. 2/6.
Matching voltmeter calibrated 0-3 v. and 0-15 v.
D.C. £4/10/-. P. & P. 2/6.
D.C. Ammeter 0.6 amp. and 0.3 amp., £4/10/..
P. & P. 2/6. Set of 3 matching instruments L12/19/-.
P. & P. 4/6.

MOVING COIL HEADPHONES
Finest quality soft chamois ear-
muffs. Superb reproduction. Com-
plete with jack plug. 25/6. P. & P.
2/6.
Similar with m/c microphone, with
5 -way plus as used in No. 19 Set.
30j-. P. & P. 3/-

" CARY " MULTI -RANGE TEST METER
040. D.C. volt. 0.5 v. '2.5 v. at I0,too

ohms per volt. Weal for transistor circuit testing.
and D.C. volt, 10 v., 50 v., 220 v., :500

1,000 v. at 4,000 ohms per volt. Reiiitanee
ohm, 200 K ohm, '2 megohm, 20 megi4c.
Repair service available. Price includes -

Lewis. .Battery. Instruction book. packing at,i
post Price e8i2f8. Additional model,

ivailabb,. Leaflet ',it on 1,,1111,4.
.001mw . mm=

P.O. RELAY. 2,000 ohm 2 c/o. 12/6.-
Condenser 5,000 m/d 50 v. lain. 44in. 1216. New.

L.T. TRANSFORMERS
All primaries 220-240 volts.
Type No. Sec. Taps Price Carr.

1 30, 32, 34, 36 v. at 5 amps... £3/S/0 6'-
2 30, 40, 50 v. at 5 amps. .... £5/5/0 6/6
3 10, 17, 18 v. at 10 amps. .. £3/10/0 4/6
4 6, 12 v. at 20 amps E4/17/6 6/6
5 17, 18, 20 v at 20 amps. f5/12/6 6/6
6 6, 12, 20 v. at 20 amps f5/5/0 7/6
6 24 v. at 10 amps. £3/15/0 5/6

A.C. AMMETERS 0-I, 0-5, 0-10, 0-15, 0-20 amp.
F.R. 2 -}in. dia. All at 21/- each.

A.G. VOLTMETERS 0-25 v., 0-50 v., 0 -ISO v. M.I.
2f in. Flush round all it 21/- each. P. & P. extra.

0-300 v. A.G. Rect. M -Coil 2tin. 29/-
0-300 v. A.G. Rect. M-Ccil 3fin. Type W23 55/-

D.C. AMMETERS
0-5 amp D.C. M.I 24in. Rnd. 11/6
3-500 Microamp. sub -min. lain. dia. Scaled.

0-I milliamp 211- Postage extra.

VAN DE GRAAF ELECTRO-
STATIC GENERATOR, fitted with
motor drive for 230 v. A.C. giving n

potential of approx. 50,000 colts. Sup-
plied absolutely complete including ac-
cessories for carrying out a number of

interesting experiments, and full
instructions. This instrument is
completely safe, and ideally suited
/or School demonstrations. Price
1.6/6/- plus 4/-. P. & P. Lft. on req.

Latest type SIEMENS MINI-
ATURE RELAY in Trans-
parent Case. 4 zio 700 ohm 14/S.
Base 4/-. 2 c/o 700 ohm coil,
size tvaxl lin. 15/. int. base.
VARLEY TYPE VP4 (similar to
illus.), 5,800 ohm, 4 c/o.
New, 12/6, less base.
Similar to above. Mfd. by
GRUNER, 4 c/o, 2,400 ohm coil.
New, 12/7, less base.

INSULATED TERMINALS
Available in black, red,
white, yellow, blue and
green. New 15f- per doz.
P. & P. 2/-.- -

BUILD AN EFFICIENT STROBE UNIT
FOR ONLY 37/6. We supply a simple circuit
diagram and all electrical parts including the NSP2
Strobe tube which will enable you to easily and
quickly construct a unit for infinite variety o;
speeds, from I flash in several seconds to several
thousands per minute. 37/6 plus 3/- P. & P.
20 -WAY STRIP containing standard Post Office
telephone Jack Sockets. Overall size I lin. x 31 in.

fin. NEW PRICE 15/- each. P. & P.2/5.
INSULATION TESTERS (NEW)

Test to I.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L. 8in., W. 4in., H. bin.

l Weight 6 lb. 500 volt, 500 meg-
ohms. Price £22 carriage paid.

1,000 volts, 1,000 megohms, £28 carriage paid.

NEW SOUND POWER OPERATED
EX -ADMIRALTY HEAD AND

BREAST SETS
Two such sets connected up will provide
perfect intercom. No batteries required.
Will operate up toy mile. Price 17/6
each plus P. & P. 4/6 or 32/6 per pair.
P. & P. 6/-.

ALL MAIL ORDERS. ALSO CALLERS AT:
57 BRIDGMAN ROAD,

LONDON, W.4. Phone: 995 1560
Closed Saturdays.

SHOWROOMS NOW OPEN
Many Bargains for the caller.

AMPLE PARKING

PERSONAL CALLERS ONLY
9 LITTLE NEWPORT STREET,

LONDON, W.C.2.
Tel GER 0576
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MULTIMINOR MK. IV

REPAIR SERVICE
7-14 DAYS

We specialise in repair,
calibration and conversion
of all types of instruments,
industrial and precision
grade to BSS.89.

Release notes and certifi-
cates of accuracy on request.

Cambridge and Pye instruments

LEDON INSTRUMENTS LTD
76-73 DEPTFORD HIGH STREET, LONDON, S.E.8

Tel.: TlDeway 2689
E.I.D. & G.P.O. APPROVED CONTRACTOR TO H.M. GOVT.

WHY
NOT BUILD ONE OF OUR
PORTABLE TRANSISTOR RADIOS ...

NEW MELODY MAKER SIX* S stages. Ws transistors and two diodes. Covers medium
and Long Waves and Extra Band for EASIER tuning of
LU X EMBOU KG. etc. Top grade 3in. Loudspeaker for quality
output. Two R.F. stages for extra boost. High  Q' bin.
Ferrite Rod Aerial. Approx. 350 Milliwatts push-pull out
put. Handsome pocket size case with gilt fittings. Size
61 x 39 si 11 (Uses long -life PP6 battery). Carrying strap
1/6 extra. This amazing receiver may be built for only

£3 . 9 . 6 P. P. 3/6.
Pot/ price list and easy build plans 2/. (Free with kit)

TRANSONA FIVE NOW WITH 3in. SPEAKER!
* 7 stages  -5 transistors and 2 diodes.

Covers M. and L. Waves and Trawler Bands. Incorporating
ferrite rod serial, tuning condenser, volume control, and new
type tine tone super dynamic 31n. speaker. attractive case.
Size 61 x 44 X 1:in. approx.
Total coat of all parts NOW ONLY 42/6 P. & P. 3/6.
Parts prier list and easy build pions 2/.. (Free with kit).

NEW! ROAMER SEVEN Mk. IV.
7 WAVEBAND PORTABLE OR CAR RADIO
AMAZING PERFORMANCE AND SPECIFICATION* NOW (Ti! P111000 MICRO -ALLOY R.F. TRANS

ISMS,
* Folly tunable on all wavebands.
* B stages --7 transistors and 2 diodes.
Cover M. and L. Waves. Trawler Baud and three Short Waves
to approx. 15 metres. Push-pull output for mom -filling
volume from rich toned 71n. x dim speaker. Air spaced ganged
tuning condenser. Ferrite rod aerial for M. & L. Waves and
telesc.mie assist for 8. Waves. Real leather look case with
gilt trim and shoulder and hand straps. Size 9 0 7 x 4in. approx.
The perfect portable and the ideal car radio (Uses PP7 batteries
avai 14b I e anywhere).
* Eris band tar easier toning of LUXEMBOURG, etc.
Totsi cost of all parts NOW ONLY £5.19.6 P. di P. 5/6.
All romps -noels used in our reeeiners 'nay be purchased spearately if desired. Parts price lists and easy
build plans anailable separately at prier stated. OVERSEAS POST 10/,

 SEND S.A.E. for list of COMPONENT BARGAINS

Parts price list and easy build
plans 3/-. (Free with kit).

RADIO EXCHANGE
61 HIGH ST., BEDFORD. 'Phone : 52367

Callers side entrance Barretts Shoe Shop. Weekdays 9-5 p.m. Sots. 9-12.30

MARCH, 1967

VALVES SAME DAY SERVICE
NEW! TESTED! GUARANTEED!

I SETS

1A7GT 7/6
1H5(IT 7/3
INSGT 719
10.5 4/9
104 4/9
185 3/9
1T4 2/9
3A5 7/-
3Q4 5/6
384 4/9
304 6/8
51140 4/6
5V4(1 719
5Y3GT 5/-
57.40 7/-
613012 9/8
631.5 2/3
6AM6 8/6
64.Q5 5/6
6AT6 4/.
OBA6 4/6
68E6 4/3
611.16 6/9
6BW6 7/8
6P1 7/9
6F13 3/8
6F14 9/-
6F23 9/9
6K70 1/6
6K8G 4/3
6K8GT 7/6
61.18 7/8
0Q70 5/8
6V6G 3/8
64601 6/6
6X4 8/6
6X5CIT 5/9
7116 10/9
7117 71-
7C5 9/6
7C6 6/9
7147 516
714 813

111.5. 105, 114, 384, 3V4, DAF91, DF91, DK91, DL94. I

Set of 4 for 16/-. DAP96, DP96, DK96, 0196, 4 for 24/6.

1002 11/6 D1432 7/9 EF183 6/9 P1.36 9/3 1ICL81.1 8/9
10F1 9/9 D K 91 4/9 EF184 8/. PL81 8/9 1, } 41 8/-
101'13 8/6 DK92 8/- E1,33 6/6 91.82 6/6 UF80 7/-

8/8 PL83 6/- UF89 5/912AT7 3/9 DK96 8/6 E141
12A1)01 4/9 DL33 6/9 111,42 7/9 PL84 6/3 UL41 8/9
12AU7 419 DL35 5/- E1,84 919 PL500 18/6 0L44 20/-
PLAN7 4/9 DL92 4/9 EL95 5/- PL801 7/6 0L84 5/9
12K7GT 3/6 DL94 5/6 EM80 6/9 PX25 7/9 UY21 8/9
12K8GT 7/9 DL96 6/- EM81 571/9 3 FyY382 1 6/6/6 UYy41 44/9
20P2 10/6 DY86 6/0 EM84
2011 14/- DY87 8/8 EM87 6/6 PY33 8/6 VP48 11/-
20P1 9/- EABC80 6/- EY51 6/3 PY80 5/3 VP1321 21/-
20P3 9/- EAF42 7/6 EY86 6/- PY81 5/3 W76 3/6
20P4 13/6 EB41 4/- RZ40 8/3 PY82 5/- W77 2/9
25U457'T11/6 EB91 2/3 11580 8/9 PY83 5/9 577 6/8
30015 10/6 EBC33 7/- EZ81 4/6 PY88 7/3
30017 11/6 EB0,41 7/9 G532 9/- PY800 6/6 Transistors
309'5 9/9 EBF80, 61- KT61 6/6 PY801 8/- AC107 10/-
30FL1 10/6 EBF89. 5/9 N18 5/6 1119 71- A0127 7/6
301.15 11/- ECC81 3/9 N78 111/9 1120 12/9 AD140 16/8
30L17 12/- ECC82 4/9 PC86 9/- U25 9/- AF102 18/-
30P4 11/6 ECC83 7/- PC88 9/- 1726 8/9 AFA11116 5 13//99

30P12 9/9 EC1084 8/3 PC97 5/9 1547 918
30P19 11/6 E0085 5/8 PC900 8/9 1549 9/6 AF117 5/-
30PLI 12/9 ECF80 7/6 PC084 5/8 U52 4/6 AF118 18/6
30PL13 11/9 ECF82 6/9 PC0.89 9/9 U78 8/6 AF124 9/-
35L6GT 6/3 ECF86 9/- PCCI89 8/6 U191 10/6 AP125 8/6
35W4 4/6 ECF135 6/- PCF8O 8/8 0301 11/9 AF128 B/-
357,40T 4/6 ECH42 9/- PCF82 6/9 0801 16/3 AF127 8/-
86,42 5/9 ECH81 5/- PCF86 8/3 UABC80 5/9 002'2 17/6
6063 12/6 ECH84 8/6 P0F800 10/8 CA1042 7/9 0025 9/6
A531 9/- 1101.80 6/- PCF801 8/9 131II( JF8BBC410

0044
00211 4/91

11 :56 4/6 E0L82 6/3 P0F802 9/6
B729 10/- ECL86 7/9 PCF805 9/9 UBFL281 9 5/19.

00710
358//68

DAC:52 7/3 EF39 3/9 1,01.552 6/9 UBL21
DAF91 8/9 111,41 8/8 1'0L83 8/6 0092 6/8 0072 4/9
1 96 8/ E;80 4/9 P(184 7/8 00084 7/9 0075 5/9

DF33 7/9 EF86 6/8 P01.86 8/6 COPS° 8/8 0E81 D 3/6

0 55//96

DP91 2/9 EF89 5/- PENA4 8/9 UCH21 9/3

00O2
1W911 6/- EF91 3/6 PEN36C15/- U01142819

082D1)1177 4/- EF92 2/9 PEN383 9/6 001681 13/-
011 1218 E1,97 7/8 I.1+11211014/- 1701.82 00170 5/6

READERS RADIO
85 Torquay Gardens, Redbridge, Ilford, Essex. ;,11,7

Postage on 1 valve 'NI. extra. On 2 valves or more, postage 65. per valve extra.
Any Parcel Insured against Damage in 'transit 6d. extra.

facts
at your fingertips...

Electrical & ElectronicTrader
YEAR BOOK 1967

All the information you need in one compact, quick reference
volume -the standard trade directory for radio and electrical
dealers, service engineers. This completely up-to-date year book
includes: Directory of principal trade organisations: Official
addresses: Leal guide: Rates of pay: Valve data: specifications:
Wholesalers: Proprietary names directory: Buyers' guides:
Trade addresses, etc.

35s. net by post 36s 9d 514 pp.

obtainable from leading booksellers

Published for ELECTRICAL & ELECTRONIC TRADER

ILIFFE Books Ltd.
DORSET HOUSE STAMFORD STREET LONDON SE I
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VARIABLE VOLTAGE TRANSFORMERS
WORLD FAMOUS "SLIDE -TRANS" AVAILABLE ONLY FROM

* RATED CURRENT CONSISTENT AT ALL POINTS ALONG THE WINDING

I ArrIPP. £4.10.0
2.5 Amp. £5 . 17 . 6

Amp. £9. 0 . 9
10 Amp. £18 . 5 .0
20 Amp. £32. 10.0

Inset shows latest type brush Gear providing I volt variation. C. & P.

Output: 0-260 V. Input: 230 V.
A.C. 50,60 c.p.s. Shrouded fully
variable transformers for bench
or panel mounting.

CONSTANT VOLTAGE TRANSFORMERS
BEAT WINTER! AUTOMATIC MAINS STABILISER
ONCE AGAIN WE CAN EXPECT THE USUAL VOLTAGE DROPS DUE TO THE COLD WEATHER
* No Attention Input: 190-270 v. A.C. Maintain " spot-on " test -gear readings at all times.

* Corrected Wave Size II 6 6in. h

. signal lamp and switch
Capacity: 250 watts.

Weight: 21 lb. Fitted
* No Moving Parts Accuracy: 1"

i

* No Maintenance Output: 240 v. A.C.

12.10.0
C. & P.

20/ -

TRANSISTORISED MEGOHMMETER

* PUSH
BUTTON
TO READ

500v.-1000 Megohms.
Superb portable in-
strument. Supplied
c/w batteries, probes
and carrying case.
ONLY

£25.0.0
C. & P. 7

30Amp. L.T. SUPPLY UNIT
0 TO 18 v. D.C. WITH SMOOTH
STEPLESS VARIATION
Designed for CONTINUOUS
use at max. loading.
*Fitted voltmeter and ammeter.
*Instantaneous overload cut-out
Input: Mains A.C.
Robust construction.
2 tone grey hammer finish. Steel
case.

£55 0 0 40/-
G.B. (Inland)

ENTIRELY SUITABLE FOR PLAT-
ING PLANTS, LABORATORY
SUPPLIES, ETC.

36ft. AERIAL MASTS
NEWLATEST PATTERN

TUBULAR MAST

Check these vita! points:

*Made from 6 x Ifin. dia. Shera-
dized steel sections, for dura-
ability and strength.

*Extra strong locating base.
*Top cap with fitted pulley and

halyard.

*2 sets (8) Rotproof Guys.
*Rustproofed Steel Picketing
Stakes.

ONLY £15.0.0 works
Carr. 20/- Returnable wood case,

PORTABLE TRANSISTOR TESTER
SUITABLE FOR PRODUCTION & LABORATORY USE

SPECIFICATION.
Alpha 0.7 to 0.997
Beta 5-300.
ICO SmA.
Capable of measuring
GERMANIUM AND
SILICON DIODES.
DESIGNED WITH RE-
SISTANCE SCALE 200
ohms to I Megohm as
an ADDED FEATURE.
Housed in heavy duty
plastic case, clw internal
battery.

Plus 7 6 C. & P.Only 0.15.0

20 Amp. L.T. SUPPLY
UNIT

LATEST DESIGN HEAVY
DUTY 12 24 VOLT D.C.
AS SUPPLIED TO MIN. OF DEF. AND R.N.L.I.

Output: Adjustable up to 20 amps.
CONTINUOUS at 12/24 volts.
Input: 220.230/240 v. A.C. SO cycles.
FULLY FUSED, Neon indicator,
0-20 amp meter. Size 16x 12x 20in.
high, in heavy gauge steel cabinet.
Grey Hammer finish. - Weight:
50 lbs.
ONLY £32.10.0 Plus 40'-

c. & P.
CURRENT PRODUCTION G.B. (Inland)
BUY DIRECT FROM MANUFACTURER.

.
IMMEDIATE DESPATCH FULL SPARES AND SERVICE AVAILABLE

VARIABLE HIGH
VOLTAGE

SAMPLING TESTER
DIELECTRIC BREAKDOWN TESTER

*Range: Infinitely variable up to 3,000
volts. 0.1 amp.

*Entirely suitable for continuous testing.
*Automatic safety cut-out. Input:

Mains voltage. Input and test leads
with clips.

Model T30 £15

PORTABLE VARIABLE A.C. POWER
Designed for engineers SUPPLY UNITwhose requirements
call for a visual indi-
cation of volts applied.
OUTPUT:
0-260 v. amps.
INPUT:
230 v.?A.C. 50/60 c.p.s.
Fitted with fuse, volt-
meter, safety indicator,
on -off switch and lead.
Size 8 5 - Sin. high.

PRICE £8 .17 . 6

40001111146

C. & P. 12/6

AMP. A.C. & D.C. VARIABLE SUPPLY UNIT
Specification:
Output: 0-260 v. A.C.

0-240 v. D.C.
*Smooth stepless voltage vari-

ation from 0 -Max.
*Current consistent throughout

the controlled range.
*Ammeter and voltmeter fitted,

and Neon indicator.
*Fully fused input and output.

Strong steel case with carrying handle and rubber feet.
I I 7 14in. high. MADE IN ENGLAND.

PRICE £30.0.0 `Gi.&BPrita4Clini-(Inland)

5

(Dept. W.W.I.) 313 Edgware Road, London, W.2. PADchngton 2233,4
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BARGAINS IN MODERN QUALITY

KITS, COMPONENTS AND EQUIPMENT
T R S F.M. STEREO DECODER

OUTSTANDING T R S VALUE
This outstanding kit is based on the highly successful Mullard design and uses
6 Transistors on a printed circuit size 5Iin. 2lin. A 2 -stage transistor Stereo
Beacon indicator is incorporated. Requires a 12 v. supply.
Earth is negative.
Basic Kit supplied is suitable for Transistor Tuner input and Transistor Amplifier
output. With simple mods (data supplies with Kit) this unit easily adapted for
use with Valve Tuners and Valve Amplifiers.
Kit and assembly instructions complete with Mullard specified inductors Type
WF2949 and WF2951. £4.19.6 w,th coils £5.5.Opre -aligned

Pocking and postage either model 2/6

TRANSISTOR KITS
FOR
STEREO

PEAK SOUND SA 8-8 Sensational value high quality 14 transistor
stereo amp for good ceramic and crystal pick-

ups. 16-17 watts. output into 5 ohm speakers. Uses ' Cir-Kit ' Augers
can assemble it. Separate treble and bass boost and cut controls. Easy to follow
instructions with unique ' Cir-Kit ' Shadow Template. Complete down to last
screw. £12.19.6 Peak Sound Power Pack for above. £3/15/-.

SINCLAIR ZI2 Combined amp and pre -amp. 12 watts r.m.s. into 1.5
ohm load Suitable for any loudspeaker. Two can be

used in stereo. Price, each, assembled 89 6

SINCLAIR STEREO
25 combined high sensitivity pre -amplifier and control unit, with smart two-tone
aluminium front. Ideal for two Z.I2's. Assembled £9.19.6
PZ3. Power pack for two Z I2's and stereo 25, at £3.19.6

MULLARD Four watt popular stereo amplifier. In course of preparation
together with special TRS pre -amplifier available very shortly

S.A.E. brings details.

TRS KITS FOR MULLARD AMPLIFIERS
MULLARD "3-3" 3 -valve Hi-Fi quality at
reasonable test. Bass Boost and Treble
controls. quality sectional output transformer
(3 and 15 ohms, 40 e(s-25 ke!s. 1 dB.
100 mV. for SW.. less than 1" distortion
Bronze escutcheon panel. Complete Kit
only £7 10 -. Carr. 5.-. Wired and tested
£5 10

MULLARD 5-10" 5 valves 10 W., 3 and
15 ohms output. Mallard's famous circuit
with heavy duty ultra -linear quality output
tfr. Basic amplifier kit price, 29;19/8.
Carr. 7 B. Ready built Hi, Gas.

2 valve pre -amp. Mallard Circuit. 281118
P. Sr P. 5 6, Assembled g81101-.

TRS SIX VALVE AM/FM TUNER UNIT
Med. and VHF 190m -550m., 86 Mc/s.-103 Mc's.
6 valves plus metal rectifier. Self-contained
power unit A.C. 200/250 v. operation. Magic -
eye indicator, 3 push-button controls, on/off,
Med., VHF. Diodes and high output sockets
with gain control. Illuminated 2 -colour per-
spex dial II' -sin. x 4in. chassis size I I fin .-

4in. o 5f in A recommended Fidelity Unit for
use with all good hi-fi and amplifier systems. Carr. 12/6 Ditto less Power Pack,
Bargain Price. Complete kit of parts, inc. £9/19/6. Carr. 12/6 Circuit and
Power Pack as illustrated, L10/1916. Const. details, 44. Free with kit.

GARRARD UNITS AND PLINTHS
w".', 8 gns.!r1 :4 stereo cartridge.

AT80 AUTOCHANGER DE-
LUXE. With 121n. cast
turntable, less cartridge. 92 gns.

SP.25 DE LUXE. Single
playing unit. Less cartridge.
Carr. and pc king on ono of
above 7* 9i gns.

GARRARD PLINTH. Saii
:Ode for use with any of the
units here. Complete with
plastic cover (Carr. and pack.. £3.12.6
GARRARD CARTRIDGES.
Alt types available. Post free
from Mono at 151- to Stereo
from 25 -
We sti8IR Sapphire and Diamond Styli for
most pick-ups at attractive prices.

ORDERING

Send I.ash with PACKING AND
Order or pay.c.o.ii, CARRIAGE:

'./f. I -: 1lb. 1/9;Illfliti..11'-'Ili.31i; lilt,. 5l-
11 e I -

TRS DE -LUXE RECORD PLAYER KIT
Incorporating 4 Sp. Garrard Auta-Slim unit and
Mullard latest 3 -watt printed circuit amplifier (ECL86
and EZ80), vol., bass and treble controls, with 8 x Sin.
10,000 line speaker. Contemporary styled two-tone
cabinet, charcoal grey and off-white with matching
blue relief. Size 17+in. x I6in. Bin. A stylish unit
capable of quality reproduction. Circuit and const. de-
tails 2/6 (free with kit).

COMPLETE KIT
Carr. and ins. 12/6. £13.19.6

Ready wired
30/- extra.

Illuminated Perspex control panel
escutcheon 7/6 extra. 4 contemporary
mounting legs, 6in., 10/6; 9in. 11/6;
I2in., 12/6 per set extra.

TRS 7 VALVE AMIFM RADIOGRAM CHASSIS
Valve line-up ECC85, ECH81, EF39,
EABC80, EL84, EM81, EZBO.
Three Waveband and Switched Gram.
positions. Med. 200-550 m. Long
1.000-2.000 in. VHF/FM 88-95 Mcis.
I'ilil lips Continental Tuning Insert with
permeability tuning on FM and com-
bined AM/FM IF transformers. 400
Kola. and 10.7 Mc/s. Dust nice tuning
all coils. Latest circuitry- including
AVC and Neg. Feedback. Three' watt
Output. Sensitivity and reproduction
of a very high standard. Chassis aloe
131 x 61in. Height 71in. Edge illumin-
atoi alai& dial 11: s: 31in.
Vertical pointer. Horizontal station
mimes. Gold on brown background.
A.C. 200/250 V. operation. Magic -eye
toning. Circuit diagram now available.
Aligned and tested ready for use 2.1.3/1.816. Carr. & Ins. 8/6.
comp. with Tape, outpost, eat. miler and P/U sockets and indoor F.M. aerial and 4 knobs -
walnut or ivory to choice. do P.M. Speaker only required. Recommended Speakers 10iii. R.A.
30/- x E.M.I. Fidelity, 42/8. 12in. ILA. with conc. Tweeter, 42/8. Carr. 2/6.

50, 10" RESISTORS IN
PREFERRED VALUES AL-
WAYS IN STOCK FROM 3d Ea.
VOLUME CONTROLS -5E-2 Meg. ohms. Sic.
spindles. !Borg:mite Midget Type lyin. diarn.
Guar. 1 year. LOG sir LIN. ratios less Sw.

Sw. 5/-. Twin Stereo less Ow. 7/8.
100K to 2M ohms with DP Sw. 9/8.
STEREO BALANCE CONTROLS. Lug/Anti-
Log 5K, 1, I er .2 Meg.. 9/-,o.

TAPE BARGAINS
1,500FT. Tin. REEL. American pro-
fessional quality 14 hrs. playing per tenets
at 3: r.p.s. With leader and stop foils.
la sealed boxes. Outstanding value at
17/6 per reel (p. & p. II- for one, fid each,
after first ordered at same time).
UNIQUE DOUBLE SIDED TAPE on
5: in. reels. Superb used in normal
way. Ideal for experimenters too. 650ft.
9i-; 600ft. 8/6 (p. & p. 1/- per single reel,
6(1. for each additional).
EMPTY TAPE REELS I Plastic). 31n., 1/3;

2/-; 5in., 2/-: Spin.. 2/-; 716., 2/3
PLASTIC REEL CONTAINERS (Cassettes/.

1/3; 501.. 1/9: 511no 2/-; 7im, 2/3.

" CIR-KIT FOR BUILDERS"
The new x ,rider medium for making circuit
hoards. Kit No. 3 includes 12in. x Rim
laminate board, 15ft. (approx.) tin. adhesive
copper strip and 6in. x 4in. adhesive abeet.
Price 15/-; 15ft. x lin. strip or 25ft. x
strip or 12in. x gin. sheet -9f,

SINCLAIR KITS
We stock full range of these famous
kits as advertised.
MICROMATIC Revr. kit.. 59/6
Ready built 79/6
Z.12 combined amp. and pre -

amp. built 89/6
MICRO FM Pocket. 7 Transistor
tuner/pocker receiver .. LS/19/6
STEREO 25 Pre -amp... L9/19,6
PZ.3 Power Pack £3/19/6

WAVECHANGE SWITCHES. 1 p. 12 -way. 2 p.
- 2 p. 6 -way, 3 p. 4 -way, 4 p. 2 -way, 4 p,
-way, long spindle. WM en.

TYGAN FRET or Vynsir spkr. fabric, 12 x
Sin., 21-; 12 x 18in., 3/-; 12 x 4/-, etc.

BONDACOUST Speaker Cabinet Acoustic
Wadding, approx. Dn. thick. 18in, wide, any
ength cut, 2/3 ft. 6/- y41. EXPANDED

ANODIZED METAL. Attractive gilt finish
3 /iii. diamond mesh, 416 eq. ft. Multiples

f gin. cut. Max. she 4 x 3ft., 4716 plus case.
ENAMELLED COPPER WIRE -2 iiz. reels.

4 g.-20 g..3/-; 22 g.-28 g., 3/13; 30 g.-34 g., 413:
6 g.-38 g. 4/9: 39 g-40 g., etc.

TINNED COPPER WIRE -16-22 g., 4/- 2 oz.
VEROBOARD-All sires including Stin. x 5in.
3/8; 21in. x 3:in., 3/-; 33 x 5in., 5/2;
3:in. x 3pin.. 3/8; 311n. x 17in., 12/8. Al
aceessories and tools is stork.
A UNIQUE TRANSFORMER
MANUFACTURING SERVICE
We manufacture all types Radio
Mains, Transf. chokes. Quality
Op. Trans., etc. Enquiries invited
for specials, prototypes for small
production runs. Quotations by
return.

A GOOD WAY 3
TO SPEND Li 

Send 3d. item', for our
latest lists (Dec. 66),
packed with masses of
items at bargain prices.

RADIO COMPONENT
SPECIALISTS

Established 1946

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY
Tel.: THO 2188. Hours 9 p.m. 1 p.m. Wednesdays
A few doors from Thornton Heath Stn. (S.R. Victoria section.)
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3 -VALVE AUDIO AMPLIFIER MODEL HA34
Designed for Hi-Fi reproduction of
records. A.C. mains operation.
Ready built on plated heavy gauge
metal chassis, size 71in. w. x 41e.
d. x 4/in. h. Incorporates EtX'83,
EL84, EZ80 valves. Heavy duty,
double wound mains transformer
and output transformer matched for
3 ohm speaker, separate base, treble
and volume controls. Negative feed-

back line. Output 44 watts. Front panel can be detached and leads
extended for remote mounting of controls. The HA34 has been
specially designed for us and one quantity order enables us to offer
them complete with knobs, valves, etc., wired and tested for
only 94/5/, P. & P. 6/-.

HSL "FOUR" AMPLIFIER KIT
3 -VALVE, 4 WATT USING E0,83, EL84, EZ80 VALVES for
A.C. maims 200/240v.
Special features include: * Heavy duty double -wound mains
transformer with electrostatic screen. * Separate bass, treble
and volume controls, giving fully variable boost and cut with
minimum insertion loss. * Heavy negative feedback loop over
2 stages ensure high output at excellent quality with very low
distortion factor. * Suitable for use with guitar, microphone
or record player. * Provision for remote mounting of tontrols
or direct on chassis. * All this builds on to a chassis size only
71in. wide x 4in. deep. Overall height 41in. * All components
and valves are brand new. * Very clear and concise instructions
enable even the inexperienced amateur to construct with 1011"
success. * Supplied complete with valves, output trans-
former (3 ohms only), screened Bad, wire, nuts, bolts, solder,
etc. (No extras to buy). PRICE 79/6. P. & P. 6/-.
Comprehensive circuit diagram, practical layout and parts list
2/6 (free with kit). This kit is similar in appearattre to /1.434
lint employs entirely different and advanced circuitry.

QUALITY RECORD PLAYER AMPLIFIER, MK. II
A top-quality record player amplifier employing heavy duty double
wound maitre transformer, EC,C83, EL84, EZ80 valves. Separate
base, treble and volume controls. Complete with output trans-
former matched for 3 ohm speaker. Size 71n. w. x 3in. d. x
Ilia. h. Ready built and tested. PRICE 69/6. P. & P. 6/,
ALSO AVAILABLE mounted on board with output transformer
and speaker ready to tit into cabinet below. PRICE 89/6.
P. & P. 7/6.

DE LUXE QUALITY PORTABLE R/P CABINET
Uncut motor board size 141in. x 12in., clearance tin. below,
5/in. above. Will take above amplifier and any B.S.R. or
GARRARD Autochanger or Single Player Unit (except AT60
or S1'25). Size 18in. x 15in. x 8in. PRICE 23/9/6. Cart. 9/6.

STEREO AMPLIFIER
11.'0mm:ding 2

'1,86s and 1
EZ80; heavy
I uty, double

wound mains
transformer. Out-
put 4 watts per
channel into 3
ohm speakers.
Full tone and vol.
tune controls. Ab-
solutely complete.

BARGAIN PRICE ONLY 24/19/6.
P. & 1'. NI-.

SUPER DE LUKE version incorpoating ECLS6 valves, sep.
bass, treble and balance controls. Full negative feedback.
4 watts output into 3 AM speakers. 8 Gus. & P. 8/,

HIGH GAIN 4 -TRANSISTOR PRINTED CIRCUIT
AMPLIFIER KIT Type TA1

 Peak output in excess of watts.  All standard British
components.  Built on printed circuit panel, size 6 x 3M.
 Generous size driver and output transformers.  Outrun
transformer tapped for 3 ohm and 15 ohm speakers.  Transis-
tors (GET 114 or 81 Mallard 0081D and matched pair of 0081
oil).  9 -volt operation. Everything supplied, wire, battery,
clips, solder, etc.  Comprehensive easy to follow instruc-
tions and circuit diagram 1/6 (Free with Kit). AU parts sold
separately. SPECIAL PRICE 95/, P. & P.3/-. Also ready
built and tested 52/6. P. & P. 3,-. A pair of TAte are ideal
for stereo.

ANOTHER HARVEREON SCOOP! FM, AM TUNER HEAD
Beautifully designed and precision
engineered by Dormer and Wads-
worth, Ltd. Supplied ready fitted
with twin .005 tuning condenser
for AM connection. Prealigned
FM section covers 86-102 Me/s.
N.F. output 10.7 Mc/s. Complete
with Ef.X.:85 (61.121 valve and full
circuit diagram 4d tuner head.
Another special bulk purchase
enables us to offer these at 27/6.

each. P. & P. 3/.. Order quickly! Limited number also available
w,th precision geared 2 1 redaction drhe, 30/-. P. & P. 3/-.

MATCHED PAIR AM/FM Comprising let I.F. and 2nd I.F.
discriminator (465 keis./ 10.7Me/s.). Size lin. x 11in. x 2/in.
high. Will match above tuner head, 11/- pair. P. Az P. 2/-.

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished mon. 1-==1
aural amplifier with an u/

lIloutput of 14 watts from MIE
2 EL84s push -Pull
Supir reproductiou of Ai :-
both music and speech, 'se -with negligible hum.
Separate inputs for mike
and gram allow records
and announcements to
follow each other. 100117

shrouded section wound
output transformer to

3-110 speaker
and 2 independent vol-
ume controls. and separate bass am( treble coutrwls are provided
giving good lift loud cut. Valve me -rap: 2 EL84s. ECC83. EF841,
and EZ80 rectifier. Simple instruction booklet 1/6 (Free with
parts). Alt parts Bald separately. ONLY 27/9/6. P. A P. 8)6.
Also availabl, built and tested complete with standard
input sockds. ES 5-. P. ,t P. 6/6.

4 -SPEED PLAYER UNIT BARGAINS
All hu .10 'It, iomaker s original packing.
SINGLE PLAYERS. Car, 5/6 on each.

B.B.R. T1'/12
EB.S.R. G1I7 with unit mounted pick-up arm £43 9 618 8

Garrard BM tie luxe £10 10 0
E.M.1. with unit mounted pick-up arm

each.
24 9 6

AUTO. CHANGERS. Carr. 6/6
B.S.11.17A25 Super slim £6 2 6 GARRARD 2000 27 10 0
GARRARD AT410 ...  29 19 6 GARRARD 3000E8 15 0
GARRARD 1000 with special cartridge es 19 6
All the above units are complete with Go mono head with sap-
phire styli or can be supplied with stereo head at 12/6 extra.

B.S.R. MONARDECK (Single speed) 3:in. per sec., simple control
uses Dlin. spools. 26/15/-. plus 7/ti care. and ins. Tapes extra.
ACOS CRYSTAL MIXES. High imp. For deck Or band use.
High sensitivity, 18/6. P. & P. 1)6.
TIM CRYSTAL STICK MIKE. List 45/, Our price 18/6.P. & 1'. 1,6
QUALITY PORTABLE TAPE RECORDER CASE. Brand new.
Beautifully made. re," cull :55 49.6. P. & P. 8/6.

WELL-KNOWN MAKER'S SURPLUS!
ONE TRANSISTOR PEE -AMP

Suitable for use with I a. High Impedance mikes, guitars,
gram., pick-ups, tape decks, etc.: for operation from 200/3011
olt H.T. rail or 9 -volt battery. Gain approx. 14 1. Fully

isolated input by 3M -Metal screened transformer. Sloe 4:in. s
1M. .0 lin. Ready built complete with full circuit diagram and
instructions. ONLY 15/- Post free.

Open all day Saturday
Early closing Wed. I p.m.
A fete Ininitirs boot 10.5111 Wimbledon
Tube Motion.

FIARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.19 CHErrywood 3965

'END 'TAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)
PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.

OLRUS ELECTRONICS LTD. PAD 1515
9 Norfolk Place (off Praed St.) London, W.2

FACTORY
Valves

DAF91
058116
DF91
1)1,96
OK91
DK92
DK96
DL9'2
DL94
DL98
DY86
BBC -11
EBC81
EBC90
EBF89
ECC81
ECC82
ECM
EC085
ECF80
ECH35
ECH42
ECH81
ECI184
ECIA0
ECL82
ECL86
EF80
EF86
EF183
EF184
EL34
EL41
EL84
EMS4
ETU
EY86
EZ40
EZ80
EZ8I
EZ90 4/-
0732 10/-

4/6
8/6
8/-
71-
5/6
8/-
71-
5-
5/)9
7/-
8/4
7/6
6/8
4/8
6/9
4/-
5/-
5/6
5/-
7-

10//9
9/9/-
5

8/10
7/-
8/8
9/-

6/8
6/4
6/4
9/6
8/6
9/9
71-

6/6
71-

7/8
5/-
5/ -

NEW FULLY GUARANTEED
Valves -Transistors- Diodes-Zener

0134 10/-
P086 11/-
PC88 11/-
PC97 7/6
PC084 8/-
PCC89 11/-
PC0189 11/-
PCF80
PCF86
PCL82
PCL83
PCL84
PCL85
PCL88
PL36
PL81
PL82
P1.83
1'184
P1.500 13/6
PY32 8/6
PY81
PY82 5/6
PY83 13/-
PY88 7/8
UBC41 7/6
UBC81 7/6
170085 6/6
UCH42 8/6
UCH81 6/8
UCL82 7,8
UL41 8/8
UL84 6/8
UY85 5/8
U25 9/6
028 8/6
5134011 6/6
5Y3GT 5/-
5Z4OT 8/-
6P23 10/-
6L6G0 7/6

7-
8//6
7/-
8/6
7/6
9/-
8/6
9/-
7/-
6/6
816
6/6

68N7GTB
7/-

13V6GT 6/6
6x5GT 6/-
251.60T 6/6
30015 10/.
30E12 10/6
30FL14 11/-
30L16 11/-
30P12 9/-
301'19 18/-
30PL2 10/6
30PL13 12/-
351.60T 81-
3525GT 6/6
50L6GT 8/8
AC107 10/-
AC128 833
AC127 7/6
AC1271 9/8
AC128 6/8
AC176 7/6
ACY 17 8/6 -
AC Y18 533
ACY19 96
ACY20 5/-
ACY21 131-

AD140 18/-
AD149 16/-
50161 11/-
AD162 11/.
ADT14015/-
AF102 18/-
A1,114 6/6
AF115 6/-
AF116 8f6
AF117 5/-
AP118 12/6
AF124 91-
A F125 8/6
AF126
AF127 8/-

AF139 15,-
14'186 19/8
AFY19 52/6
AFZ11 17/.
AFZ12 12/6
ASY213 8/6
ASY28 8/6
ASZ20 718
GET20 10/-
GET102 6/-
GET103 4/8
GET105 8/6
GET113 5/-
GET114 41-
GET115 9/-
GET1161S/8
NKT213 6/-
NICT210 7/8
NKT251 5/-
NET255 6/6
N KT304 8/-
NKT403

17/6
055
0A7
05111
0A47
0A70
0A73
0579
0581
0585
0A86
0A90
0A91
0595
0A200
0.4202

051:202 8/6
0AZ203 8/8
051204 833
OAZ205 8/6
0A1206 8,6
OAZ207 9/8
OAD208 8/6
OAZ209 6/6
051210 6/8
0AZ-211 6/6
052.212 6/6
OAD213 8/6
OAZ222 9/6
0A1242 4/8
051245 4/6
OAZ246 4/8
OAZ247 4/6
0A1290 9,6
0A1291 9/6
OAZ292 9/8
0016 20/-
0019 7/6
0022 10/-

4/- 0023 12/6
4/- 0024 17/6
3/- 0026 9/8
8/- 0026 7/8
2/- 0028 12/8
2/6 0020 16/-
2/6 0035 12/6
2/6 0036 12/8
8/- 0041 8/-
41- 0042 5/-
2/6 0043 9/-
2/8 0044 6/-
2/6 0C44M 5/6
8/8 0045 4/-
4/8 0040M 4/-

044210 7/6 0046 5)6
05211 0047 7/6
0.47.20011/- 0057 16/-
057.20110/-0058 17/6

0059 18/6
0060 17/6
0065 22/6
0066 25I -
OCR

0072 6/-
0073 7/8
0075 6/-
0076 5/-
0077 7/-
0078 5/-
0078D 5/ -
OCR 5/ -OM]) 6/-
0081M 51 -
°CHUM 5/-
00811 9/-
0082 6/-
0082D 5/-
0082 5/-
0084 6/-
00122 15/-
00135 7/6
100140 943
00169 51-
00170 5/-
00171 6/-
00200 7/6
00201 11/8
00202 18/8
00203 10/8
00204 15/-
01:W5 15/-
00200 22/6
0E1.12 8/8
OR P60 5/-
18202 4/6
2E3012 20/-
26012A 25/-
28013 20 -

C.W.O. only P. & P. 2/- in £ 1/- minimum
METAL WORK -PANELS -CHASSIS
For P.W. P.E. Constructional Projects

OSCILLOSCOPE BARGAINS
Erskine Type 13 D.B.
Mullard. L101/3 D.B
Cossor 1035 D.B.
Cossor -1049 D.B.
Solartron D.300
Du Mont Type 241 (115 v )

£19
£25
£23
£23
£20
£10

Cossor 1049 Ilk. 4 D.B. £50
Philips S.B. Portable GM5659 £18
Cossor Portable D.B. 1052 £25
Furzehill D.B. 1684D. .... £20
Furzehill D.B. D/100 .... £20

VARIOUS RECEIVERS AR88's. 12107, CR100, PCR1.
VHF Mobile Receivers by Marconi and Pye.
Marconi B29 Receiver. Useful as a " Q "

river. 15-260 lie's. 4 bands £6 10 0

19 Set Amplifiers. Type with 12 v. P.U. 2 807 output £4;
or 4 ' : 807 output £5 0 0

Radio Telephones. Ranger and Reimrters.
" Tele " L Type Field Telephones, per pair £3 15 0

BC -221 Frequency Meters. Nest condition £30 0 0

Electrolytic Capacitance Bridge. ZD 00506. No. 2 Mk. 3 by British Physical
Niv- £12 10 0

Capacitance Test Set by Sullivan. 3 ranges 50mil( to 51510. New £5 0 0

R.F. Capacitance Bridge by Electronic tubes £18 0 0

Bristol Dynomaster Recorder. 12in. chart. 25/0'25 millivolts, with anion'
N1',. 1'1 /11,1111..11. £50 0 0

New Waterworth Hobart Micro Film Reader £15 0 0

Klyslron Power Supply by Applied Electronics, etc £15 0 0

Stabilised Power Units. Various outputs Bum £8 0 '0
Philips H F. Induction Heating Generator complete with Control Unit

I kV1- output: also 10 kW output.
G.E.C. H F. Induction Heating Generator. 25 k \V output.
41n. Royce Furnace, 4m. Sintering Furnace, Vacuum Oven with ',mu'',
Penning Gauge, etc.. Brass Melting Furnace Semi -continuous Crystal
Growing Oven 1,0001b. pressure. idatimium lining with control panel.

ALL PRICES

QUOTED

INCLUDE

CARRIAGE.

M . A . C. LTD.
38 MEADOW LANE, LEEDS.

11',,ks:
TROY ROAD, MORLEY.

Tel.: 26026

Tel.: 2334
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DE-ICER, Controller Mk. 3. Contains 10 relays D.P. changeover
heavy duty contacts, I relay 4P, C/0. (235 ohms coil). Stud switch 30 -way
relay operated, one five -way ditto, D.C. timing motor with Chronometric
governor 20-30 volts 12 R.P.M.; geared to two 30 -way stud switches and
two Laden solenoids, 1 delay relay, etc., scaled in steel case, size 4 x 5 x 7in.
£3 each, post 716.
GEARED MOTORS (Reversible).
28 v. 150 r.p.m., 25/-, post 2/6.
24 v. Open gears with governor approx. 10 r.p.m., 25/-, post 2/6.
A.G. Motor 115 v. 50 c/s. 1/300 H.P., 3000 r.p.m. Capacitor 1 mfd. 25/-, post
3/-. Dalmotor SC5, 28 v. D.C. at 45 amps.; 12,000 r.p.m. output 750 W.
(approx. 1 h.p.), brand new, £21101- each, post 7/6.
28 v. D.C., 200 r.p.m. (ideally suited for opening garage doors), current
consumption approximately 6 amps. Price £3/10/-, postage 7/6.
CONDENSERS. 10 mfd. 1,000 v. 12/6, post 2/6. 8 mfd., 1,500 volts,
17/6, post 2/-. 8 mfd., 1,200 volts, 12/6, post 3/-. 8 mfd. 600 volts, 8/6,
post 2/6. 0.25 mfd., 2 kv. 4/-, post 1/6.
Vacuum condenser 50 pf. 32 kv. 30/-, post 1/6. 6 pf. 20 kv. 22/6, post 1/6.
All the above are new in cartons.
HEADPHONES. DLR.5, 10/- pair, 2/6 post. No 10 headset and micro-
phone, 151-, post 2/6.
AUTOMATIC PILOT UNIT Mk. 2. This complex unit of diodes and
valves, relays, magnetic clutches, motors and plug-in amplifiers, with many
other items, price £7/ 10/-, £1 carriage.
U.S.A. DESK MICROPHONE CRV/5108/A. Complete with 7 yards
of screened cable and universal jack (adjustable), 10/- each, post 3/-.
ARS8 SPARES: Vibrator Unit, 6 v. D.C. New 25/-, post 6/-. Block Con-
denser 3 x 4 600 v. D.C. 25/-, post 4/-. 0.01 mfd. 400 v. D.C., 4 for 12/6.
Capacitor Air Trimmer, 2-20 pF., box of 3 10/-. Ceramic I.O. Valve Holder,
box of 5 7/6.
SIGNAL GENERATOR TSI55c/UP (as new) price £75, carriage £1.
TS125A, with leads etc., price £25, carriage 10/-.
APNI ALTIMETER TRANS/REC., suitable for conversion 420 mc/s
complete with all valves 28 v. D C Dynamotor and 3 relays, 11 valves,
price £3 each, carr. 10/-.
RADIO TELEPHONE GR300 V.H.F. 75 Mc/s. two channels, complete
with control box and 12 v. D.C. supply, as new, £50, carr. £1. Control
unit for the GR300, £3 each; also power supply unit 12 v. D.C., £3/10/-.
Carr. 10/-.
RELAYS SEMI ROTARY. 3 pole DT., contacts suitable for 10 amps.
(silver), coil 12 volts D.C., new in cartons 12/6 each, post 2/6.
TRANS/RECEIVER UNIT Mk. 3. Freq. 2 to 8 me/s., RT or CW.,
MCW., requires external power supply. Complete station £9, carriage 25/-.
Trans-rec. only £3/10/-. carr. 15/-.
RESISTORS. Variable 3 ohm. 10 amps., 251-, post 4/-.
ROTARY TRANSFORMERS. 24 v. input, 175 v. at 40 ma. output
25/-, plus 2/- post. EICOR type, 12 v. input, 400 v. at 180 ma. output,
30/-, plus 4/- post. 12 v. input, 225 v. at 100 mA. output, 25/-, plus 3/ -
post. (All the above are D.C. only).
CANADIAN C52 TRANS./REC., Freq. 1.75 to 16 me/s. on three bands.
R.T., M.C.W. and C.W. Crystal calibrator, etc., power input 12 volt D.C.,
new condition complete set £50, can. £2110/-. Used condition in working
order £25, carr. £2/101-. C52 receiver only (less outer case), £8/10/-,
carr. 15/-. Transmitter only £7/10/-, carr. 15/-. Power unit C52 rec., new
£3/5/-. Used power units in working order £2/5/-, cart. 10/-.

TRANSFORMERS. 230 to 115 v., isolation 300 va, £4 each, plus 5/-,
230/115 auto 300 watts, £3, post 10/-. 230 v. pri. 24 v. at 2 amp., 22/6,
post 10)-.

RDO RECEIVER has complete metering of both RF and Audio Circuits.
Calibrated Accuracy: 1% approx. Video Output: 25 my into 50 ohms.
It utilizes the same plug in RF tuning units as the AN/APR-4 Receiver,
and is ideally suited for monitoring and measuring signals in the 38-4,000
me range. Receiver with three tuning units covering 38-1,000 me/s. and
Panoramic Adaptor. Price £150, carr. 30/-.
OSCILLOSCOPES. Type 1035, Cossor Mk. I, in very good condition.
£35, carr. £1. Hartley type 13a, £25, carr. £1. Type 1049 Mk. IV, excel-
lent condition, price £50 each, carr. £1.
CT.53 SIGNAL GENERATOR. Freq. range 8.9-300 =is. with calibra-
tion chart. Output 107-100mV. internal square wave and sinewave modula-
tion at 100 cis, external modulation 50 cis -10 Kc/s, 230 v. A.C. Complete
with chart etc., price £27/10/-, can. £1.
MARCONI CRI00/2 RECEIVER. Freq. 60-30 mc/s., selectivity 100 db-
30 db, complete with bandpass filter switch 100-300-1,200-3,000-6,000 c/s,
2 RF stages, crystal filter etc., 230 v. A.C. power supply. Price £30 each,
cart. £1.
MICA CAPACITOR: .04 mfd., 1000 volts Peak Wkg., 25 amps. at 1,000
kc/s., price £3 each, post 5/-.
TRANSMITTER ASSEMBLY UNIT: Complete with 3E29 and 2 x
6AG7 valves and miscellaneous components. Price £2 each, carr. 6/-.
HRO RECEIVER. Model 5T. This is a famous American High Frequency

superh et, suitable for CW., and
MCW., reception crystal filter, with
phasing control. AVC, and signal
strength meter. Freq. range 50 kc/s.
to 30 me/s., with set of nine coils.
Receiver only in working order,
£18/10/-, cart. 15/- each. Set of
nine coils £12J10/-, available only
with set. Power unit for HRO.,
100/240 v. A.C., £2/15/-, carr. 10/-.

CONVERTERS. Type 8a., 24 v. D.C., 115 v. A.C. at 1.8 amps 400 cycles,
3 -phase, £61101- each, post 8,-.
ADAPTOR WAVEGUIDES TO COAXIAL UG 183/U (M Band).
Price 30/- each, post 3/-.

DALMOTORS: (All ex equipment):
Actuator Type SR -43: 28 v. D.C. 2,000 r.p.m., output 26 watts,
5 inch screw thrust, reversible, torque approx. 25 lbs , rating inter-
mittent, price £3 each, postage 5/,
Model PM -4: 28 v. D.C. A 3 amps, 4,500 r.p.m., output 40 watts,
continuous duty complete with magnetic brake. Price £2 each, postage
4/-.
Model SR -2: 28 v. D.C. 7,000 r.p.m., duty intermittent, output 75
watts, price 25/- each, postage 4/-.
MOTORISED ACTUATOR: 115 v. A.C. 400 c/s. single phase,
reversible, thrust approx. 3 inches complete with limit switches, etc.
Price £2/101- each, postage 5/- (ex equipment).
D.C. MOTOR: 27 v. D.C. with gear box, 4 r.p.m. Price 25/-, postage
3/- (ex equipment).
GEARED MOTOR: 28 v. D.C. approx. 200 r.p.m. complete with
precision potentiometer, 40k plus or minus 3%, 2.5 watts linear plus or
minus 0.25%. Price 30/-, postage 4/- (ex equipment).

TRANS/REC 510/A. This is a lightweight transmitter/receiver principally
used for long range communications. Frequency tunable 2-10 Mc/s. and
has facilities for " VOICE or " CW ' working. The operator can set up
4 crystal controlled channels within this band and select the required
frequency by means of a switch on the panel of the transmitter. Power
requirements 11 v. and 90-71 v. The power output is approx. 0.2 watts
for " VOICE " (=modulated) and 0.5 watts for " C.W." Suitable for
mobile units or can be used as a base station with improved aerial system
In excellent condition. £15 each, carr. 10/-.
MARCONI TYPE TF-144G SIGNAL GENERATOR. Freq. 85 Kc/s.-
25 Mc/s., internal and external modulation, power supplies 200/250 v. A.C.
Price £25, carr. 30/-.
TS535A/U, Hewlett Packard Co. Signal Generator: freq. on 4 bands
7-16 kc/s., 15-36, 34-80, 70-160 kc/s., with 400 cys. external mod., micro-
volts 0-10 and 0-20 Db., with a 2 inch cathode ray tube for visual indication.
Power Supplies 115 v. A.C. Price £75 each, carriage £1.
MARCONI SIGNAL GENERATOR NO. 13. 2 bands, 20-40 me/s and
40-80 me/s. FM., AM., and CW. Mod. freq. 300/1000/1600/3000 and ex-
ternal mod. Output voltage is 0.1-10. Power Supplies 110 v. or 250 v. A.C.
Price £50, carriage £1.
MULTIPLIERS (CT54 valve voltmeter), £2/10/- each, post 3/-.
HS RELAYS. 1,700/1,700 ohm coil, 17/6 each. 500/500 ohm coil, 15/ -
each. Postage 2/-.
TACAN Trans/Receiver, same as ARN21, British made, STC, TR9171
complete with five 2C39As with associated valve -holders. As new price
£25. Used condition £15, carriage £1.
CONTROL MOTORS. 115/115 v., 2 pole 60 cys., output 5 watts, the
tachometer 115 v. 1 ph., output volts per 1,000 v. =6 v., £3/10/-, carr.
4/- each. Type R110 -2B -B. 115/115 v. 400 cys., £2/10/-, cart. 4/- each.
TELEPHOTO UNITS (Trans-ceiver) Type CNP. Complete with tuning
fork and power supplies 115 v. 50 or 60 cys., £30 carr. £2 each.
TELETYPEWRITERS. TT -4 TGXc-2. Also AN/PGC-1 and AN/
PGG-2, £35, carr. £1 each.
UNISELECTORS (ex equipment):
8 bank 25 way, 75 ohm coil, price 35/- each, postage 4/-.
3 bank 25 way, with one homing bank, price 25/- each, postage 3/-.
RELAY PANEL: with 4 Leach relays, 28 v., 135 ohm coil, 4.P. C/O,
10 amp. contacts, 4 relays, 28 v., 235 ohm coil, 3 pole C/O plus high speed
relay, 16,000 ohms, 1 C/O. Price 30/- each, postage 5/-.
TELEPHONES (PORTABLE) TYPE " F." Suitable for all outdoor
activities up to a range of 5 miles, in excellent condition. Price, complete
with batteries, £5/10/- per pair, carriage 10/-.
B.44 MODULATION TRANSFORMER: Ratio 2 : 1 or as an output
transformer 85 : 1. Price 25/- each (new in cartons), postage 3/6.
BATTERY CHARGERS: 100-250 v. A.C. Input, 12 v. 15 Amp. Output
(2 -Rate Charger complete with Sun-vick thermal switch for fast or trickle
charge), price £12/101- each, carr. 30/-.
COMMAND RECEIVERS: Model 3-6 mc/s and 6-9 mc/s, as new, price
£5/ 10/- each, post 5/-.
BC -433-G COMPASS RECEIVER: Freq. 200-1,750 kc/s. in 3 bands,
suitable for aircraft, boats, etc. Complete with 15 valves, power supply
input 24 v. D.C. at 2 amps. Receiver only £5 each, control box for receiver
£1 each. Sold only with Receiver. Carr. 15/-.
TCS MODULATION TRANSFORMERS, 20 watts, pri. 6,000 CT., sec.
6,000 ohms. Price 25/- each, post 5/-.
URM-67 PHASE MONITORS. Price £85 each, carriage £1.
TS382 AUDIO OSCILLATORS. Price £45 each, carriage £1.
TACAN PERFORMANCE TESTER, Type 7288, 105/17012. Price
£45 each, carriage £1.
SPECTRUM ANALYSERS, TSE/4SE. Price £75 each, carriage £2.
WAVE GUIDES FLEXIBLE CG-182/APM.40. Length 18 inches.
Price £2 each, post 4/-.

ADVANCE TEST EQUIPMENT
H1B Audio Signal Generator £30
JIB Audio Signal Generator £30
DB Audio Signal Generator £35
TT1S Transistor Tester £37 1
VM76 AC/DC Valve Voltmeter £72
VM77C AC Millivoltmeter £40
VM78 AC Millivoltmeter (transistorised) £55 1

VM79 UHF Millivoltmeter (transistorised) £125 I

These are current production, manufactured in U.K. by Advance
Electronics Ltd. (not discontinued models). Showiog a saving. of
approximately 331% on nett trade price. BRANT, NEW in original

carton. Carr. 10/- extra per item.
Special offer of 10% discount for schools and Technical Colleges, etc.

S.A.E. for all enquiries. List available 6d.
If wishing to call at Stores, please
telephone for appointment. W. MILLS

3-B TRULOCK ROAD, TOTTENHAM, N.17

Phone: Tottenham 9213
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VALVE
AC/HL 4/5
ACP4 6/-
AC6PEN5/-
AL60 5/-
AR8 5/-
ARP3 31-
AR11.2 2/6
ARM 3/8
ARM (V-
ATP4 2/8
ATP7 5/8
AU7 55/-
AZ31 9/-
2D78 40/-
B611 14/-
B1.63 10/-
1384 8/-
1105 20/-
B884 47(6
BT19 25/-
BT35 25/-
BT45 1501-
BT83 85/ -
COIL 2/-
CF23 10/6
CV71 3/-
CV77 6/-
CV102 1/-
CV103 4/-
0114004 7/-
C14014 7/-
014016 8/-
0174025 7/-
014049 8/-
CY31 6/6
D1 1/6
Di 1. 3/3
061. 6/-
D77 3/8
DA30 12/6
DAF96 6/-
D041 4/ -
PETS 8)-
DET20 2/-
DET26 15/-
DF73 5/-
DF91 3/-
DF92 3/-
DF96 6/-
1)1163 5/-
DK92 8/-
DIC96 6/6
DL92 4/-
DL93 4/-
DL94 5/9
DL96 7/-
111,1310 8/-
DY86 7/6
E80F 28/-
E88CC 12/-
E9000 10/-
E1148 2/6

E126o 101-
E1418 30/-
E1524 12/6
22134 16/-
EA50 1/-
EA73 7/-
EA.BC80 5/9
EAC91 8/6
EAF42 81-
B1334 1/6
EB91 3/-
EBC33 6/-
213041 8/8
2B081 5/-
EBF80 6/6
EBF83 7/6
EBF89 6/9
EBL31 20/-
E053 4/-
E053 12/6
EC70 4/-
EC90 2/-
E091 3/-
ECC81 41-
E0082 5/-
ECC83 6/-
ECC84 5/6
ECC85 6/6
ECC88 8/-
E0091 4/-
ECC189 9/6
ECM 7/ -
ECM 7/-
ECH42 9/ -
EC R 81 5/ -
ECRU 7/6
ECL80 6/-
ECL82 6/8
ECL83 10/-
ECL86 9/ -
REM 8/6
EF37A 7/-
EF40 8/-
EF41 6/-
EF50 2/6
EF52 6/-
E563 4/6
EF55 8/-
8E71 7/6
EF72 5/-
EF73 5/-
EF74 4/-
EF80 5/-
EF85 4/6
EF86 6/6
E589 5/-
EF91 8/6
EF92 2/-
11595 5/-
EF183 6/6
EF184 618
E1190 7/8

EHT1 300/-
EL32 3/9
EL34 10/-
EL35 5/-
EL37 16/-
EL38 ..17/6
EL41 8/-
EL42 8/-
EL50 8/-
EL81 8/-
EL84 .. 4/3
EL85 7/8
EL91 .. 4/8
EL93 6/-
EL360 20f-
EM80 6/-
EM81 71-
E3184 6/3
EN31 10/-
ESU74 80/-
E811208 6/-
EY51 5/6
EY86 6/6
EY-91 3/-
EZ40 8/6
EZ41 6/6
EZ80 5/6
91181 4/8
F/6057 5-
F/6061 5//-
F/6063 4/-
FW4/6006/6
FW4/8008/6
01/236029/-
01/370K

01-
050/20

25/-

G180231
15/-

0144 45/-
GTE17651

7/-
GU60 25/-
GZ32 10/-
0134 10/-
HIC64 22/6
HL2K 2/6
111.23 61-
HL23D1)5/-
HL41 4/-
HVR2 9/-
K3A 30/-
KT80 22/-
KT32 81-
KT44 5/9
KT63 4/-
KT66 16/-
KT67 25/-
KT76 8/6
ET88 22/-
KTW61 4/6
KTW63 5/-
KTZ41 8/-
KTZ63 5/-
M8100 9/-
M8142 12/-
548161 7/-
M8190 51-

MI14 5/-
MELIA

10/-
S1L6 6/-
N78 ..15/-
NE17 7/-
0A2 .. 5/9
OB2 .. 8/-
OB3 .. 7/-
003 .. 5/-
003 5/-
OZ4A 5/-
P21-35 14/-
P086 .. 9/-
PC88 .. 9/-
PC97 .. 7/8
PC900 12/-
PC084 5/6
PCC89 10/-
PC01139 916
PCF80 6/3
PCF82 8/6
PCF84 6/-
PCF86 13/-
P05802 9/6
PC5805 11/-
PC580812/6
PCL81 9/-
PC1,82 7/-
1,01.83 8/6
PCL84 71-
P0L85 816
PCL86 8/ -
PEN 25 4/6
PEN 46 81-
PEN220A

3/-
PFL20017/6
PL36 9/-
PL38 ..16/-
PL81 71-
PL82 .. 8/8
pL83 . 6/-
PL84 .. 6/6
PL500 18/6
PM24A 5/-
PT15 ..13/-
PT2511 7/6
PT2651 7/6
PX4 ..14/-
PX25 12/6
PY33 8/6
PY80 5/6
PY81 5/8
PY82 5/8
PY83 8/-
PY800 7/-
PY801 7/-
PZI-35 9/-
PZ1-75 12/-
0P21 (It-
QP25 5/-
QP230 5/-
08150-15

10/-
Q596/ 5/
0120210 8/-

6

QV04/7 81-

R3 .... 6/-
R01 -240A

25/-
1104/1250

60/-
EK72 6/-
8P2 8/8
81'41 .. 1/8
SF61 41-
SP210 8/8
STV280/40

UF89 6/-
UL41 7/6
UL84 5/6
1.1116 7/-
UU9 .. 8/6
UY21 7/6
UY41 6/6
UY85 5/-
V1120 4/-
V1507 5/-
V1923 20/-

1N43 4/-
1N70 .. 4/-
1114 .. 5/-
1115 .. 8/6
185 .. 4/6
1T4 .. 3/ -
2A3 . 5/-
2026 . 7/-
2C26A 3/-
2034 7/-

6A02 2/6
6A(17 6/-
6A116 10/--
6A.17 8/ -
OAKS 5/-
6AK6 6/-
6AK7 6/-
6AK8 5/9
6AL5 8/-
6AL6W 7/-
6AM5 2/8

0016
0022
0(125
0035
0044
0045
0071
0072
0073
0081

20/-
29/3-/6

12/6
6/-
51-
4/6
5/-
9/-
5/ -

TRANSISTORS
OC81D 5/-
008111 5/-
0082 10/-
0082D515,-
0083 5/-
0083B 5/-
0C122 5/-
00170 8/-
00200 10/6
00201 12/6

00202 15/-
00203 12/6
00204 17/6
00206 23/8
AAZl2 6/-
A0128 7/6
BCZ11 7/6
BY38 7/8
X0141 10/-

x0142 15/-
X0155 20/-
X0156 22/6
218247 9/6
2N412 7/6
2E502 47/-
219585 10/6
2311090 20/8
2E1091 29/-

24/-
8112160A

10/-
1311E12 10/-
T41 -12/6
TD04-20

70/-
TP22 .. 51-
TP25 ..15/-
TT11 5/-
TT15 35/-
TT13.31 45/-
T10502 4/-
1720 -16/-
1181 .. 8/-
U12/14 8/-
1717 .. 5/-
1718 .. 6/-
1125 13/-
U26 -13/-
1127 8/-
U52 .. 4/8
11191 _11/6
U801 ..17/-
UABC80 6/-
1713041 8/-
11AF42 9/-
UBF80 5/6
U13580 8/6
UBL21 10/-
UCC85 6/6
UCF80 9/8
UCH42 8/-
U01181 6/-
1JCL82 8/-
1101,83 9/-
-0E41 71-

VP23 8/-
vP133 9/-
V11.99 8/-
V11160,30

5/-
VU33A 4/-
VU39 8/-
VX3208 5/-
1X3256 4/-
VX8122 5/-
1X8124 5/-
W21 .. 5/-
W118 8/-
W119 2/-
X66 .. 7/6
X7631 7/6
X81AI 18/-
X118 .. 8/-
X145 .. 8/-
Y63 .. 5/-
Y65 .. 4,-
Y66 .. 8/-
Z800U 20/-
Z801U 10/-
1113 3/-
1A6GT 5/-
1B22 30/-
105GT 0/-
ID8GT 6/-
1E7G 7/6
1F2 .. 2/6
1G6GT 6/-
1L4 2/6
1LA6 6/-
1L06 7/-
1L114 4/-
1N21B 5/-

2045 22/8
2046 30/-
2051 12/-
21)21 .. 5/-
2X2 3/-
3A4 4/-
3A/108A20/-
3A146J 55/-
3A167J 55/-
3B7 5/-
3B24 . 9/-
3D6 .. 4/-
3E29 ..50/-
3Q4 6/-
3050T 7/6

5/-
314 .. 5/9
4027 -85/-
401 4/-
5A1730 5/-
5A1740 5/-
5B251M40/-
5112523135/-
58/2543140/-
5B/25534

85/-
5R4CY 9/-
5T4 .. 7/-
5040 4/-
51411 8/6
5X40. 8/8
513GT 5/-
5WGTB3Y9-
524(1. .. 6/6
6AB7 4/-
6AC7 3/-

6AM6 4/-
6AQ5 Z-
6AQ5W 9/-
6A86 4/-
6A86W 9/-
6.1387131 15/-
6AT6 4/-
6AU6 6/-
6/3X4 8/-
6E7 .. 5/-
6134G 17/-
6B8G 2/8
6BA6 5/-
6BA7 5/-
6BE6 4/6
6BJ6 .. 7/6
6BJ7 7/-
6BQ7A 8/-
613E7 9/-
6BW6 7/-
604 2/-
6060 2/6
6050T 8/-
606 .. 4/-
6060 .. 8/-
6080 8/-
6C21 ..80/-
60116 4/6
60L8 9/-
6CW4 12/-
61)6 .. 8/-
6E6
6F5GT 5/9
6260 4/-
627 .. 6/-
6580- .. 8/6
6512 .. 4/ -

MANY OTHERS IN STOCK include Cathode
Ray Tubes and Special Valves. U.K. orders below
£1 P. & P. 1/-; over 11 2 -; over £3, P. & P. free.
C.O.D. 3/6 extra. Overseas Postage extra at east.

6F13 5/-
6E17 . 5/-
6232 .. 4/-
6533 20/-
60,60 2/8
6H611 1/6
6J4WA 10/-
6J5 .. 6/-
635G .. 2/-
636 .. 3/6
636W 6/-
8J70 5/-
63751 8/-
6K6GT 5/6
6K7G 2/-
6K7GT 4/9
6K80 3/-
6K80T 8/3
61C8M 8/6
6K25G 24/-
61,50 6/-
61.601A 7/6
6L6151 11/-
6L70 4/-
6L34 3/-
6LD20 5/9
6197 6/-
6N7G 5/9
6P25 12/-
6Q70 5/-
687 .. 5/8
68A7 7/-
68A7GT 6/6
0807 7/-
68C7GT 5/-
6827 .. 5/6
68117 .. 3/8
6837 . 5/-
60,17GT 5/6
6837Y 6/8
68K7 5/8
681.70T 5/6
68197 . 8/6
68Q7GT 6/-
6807 2/-
6U4GT 9/6
8160 5/-
6160T 7/6
6V6M 8/-
6)14 .. 3/6
6X50 5/-
6 XG5T 5/3
616G 5/-
6-301.2 8/8
6Z4 5/-
7B7 .. 7/8
705 ..10/-
7C6 7/-
707 .. 6/-
7117 .. 7/8

787 ..18/-
717 5/-
714 . 8/-
724
802 2/8
902 .. 3/-
906 2/-

10E9 .. 91-
10P14 15/-
12A6 .. 2/6
12AH7 5/-
12AT6 5/-
12AT7 4/-
12AT7WA

5/8
12AU7 5/-
12AV6 5/8
12AX7 8/-
12AY7 10/-
12BA6 5/6
1213E6 7/-
12B117 7/-
1208 ..3/-
12E1 17/6
12116 .. 2/-
1235GT 2)8
1237GT 6/6
12K7GT 2/-
12K851 10/-
12Q7GT 3/3
125/37 7/-
12807 4/-
12807 4/6
128117 3/-
12837 5/9
128K7 5/-
12SN7GT5/9
128117 5/-
1214 2/-
14L7 -7/-
1487 -18/-
11112 .. 6/-
19E2 -15/-
19(33 -40/-
1907 .. 5/-
19111 -18/-
19M1 5/-
20P4 -12/6
21B6 7/-
25L6GT 5/6
25Y5 6/-
25140 6/8
25Z5 -7/6
26Z6GT 8/8
28D7T 6/-
30 .... 5/-
30015..1(h-
30018 ..11/-
3005

. 8/6
30FL1 10/6
30FL12 19/-
305113 6/-
30FL14 13/-
30115 15/-
30L17 15/-
30P12 9/-
30P19 13/-
30PL1 15/-
30PL13 15/-
30PL14 15/-
35L6GT 7/-
35T 17/6
35W4 5/-
3523 10/-
35Z4GT 6/-

THE VALVE WITH A
GUARANTEE

35Z5GT 8/-
37 .... 4/-
38 .. 4/-
6001360

27/8
50L6GT 8/-
53A .. 7/6
67 .... 6/-
58 6/-
59 .... 6/-
76 .... 5/6
76 .... 5/-
77 . . 6/6

80 .... 5/8
81 .... 9/-
84 .... 8/-
81A2 81-
88D 80/-
210VPT

7 -pin 2/6
21580 6/-
220PA 7/ -
220TH 4/-
2250 9/-
307A .. 5/6
3130 ..25/-
357A ..70/-
368A8 30/-
393A -27/6
446A .. 8/-
703A 30/-
705A ..10/-
715B..50/ -
717A .. 3/-
724A -15/-
801 .. 8/-
803 -22/8
807 .. 8/-
808 .. 8/-
813 .. 75/-
815 ..35/-
829B 50/-
83011 .. 4/-
832A 45/-
843 .. 5/-
866A -14/-
884 -10/-
954 .. 4/8
955 .. 2/6
056 .. 2/-
957 .. 5/-
958A .. 4/-
5112 .. 5/-
1616 .. 1/-
1619 .. 5/-
1625 .. 6/-
1626 .. 3/-
1629 .. 4/8

2051 .. 5/-
4043C 35)-
4063 .. 8/-
4080 ..80/-
4313C 20/-
5764 .. 9/-
5726 .. 7/-
6060 .. 5/-
6064 .. 7/-
6065 .. 6/-
6080 -22/-
6146 ..25/-
7193 .. 1/9
7475 .. 2/-
8013A 25/-
8020 -15/-
9001 .. 8/-
9002 .. 9/6
9003 .. 6/-
9004 .. 2/6
9006 .. 2/6
O.R. Tubes
E4504/8116

28/-
VCR97 40/-
V08517

50/-
VCR51713

55/-
10E5170

60/-
3EG1 40/-
3FP7 45/-
5CP1 30/-
5FP7 12/6
Photo Tubes
0816 12/6
931A 82/6
6097C 350/ -
Special
Valves
ACT6 £8
CV1031

231101-
C12339 £20
K301 .. 24
KRN2A

23/10/-
1824 25/-
2.122 22/101-
2454 fa
WL417A

30/-
3J/92/E

287/10/_
714AY 24
725A 25
726A 191_

H.R.O. SENIOR TABLE MODEL TYPE M.
50 Kc/s-30 MO with " S " meter and crystal filter in
excellent fully checked and tested condition
together with set of 8 general coverage coils and
mains P.S.U. 110-220 v. L26/117'-. Carriage and
packing 30!-.
RACK MODEL also available at the same price.
" S " Meter for H.R.O. Receivers. Brand new
f2/10/-. Carriage paid U.K.
CRYSTALS for H.R.O. In original National
Union Housing, 25/... P. & P. 2/-.
VARIOMETER for No. 19 sets, 17/6. P. & P. 3
TELEPHONE HANDSET. Standard G.P.O.
type; new 12/-. P. & P. 2'- .
INSET MICROPHONE for telephone handset
2.6. P. & P. 2/-.
2 KW ULTRASONIC GENERATOR together
with power supply unit for 200-250 v. A.C. Com-
plete two chassis with interconnecting cables.
Frequency 37 to 43 kc/s adjusted by fine control.
Peak output 12 kw, average output 500 w. Com-
pletely new with valves and manual, £65, carriage
paid U.K.
A.R.88D. RECEIVERS. Fully reconditioned, £55
Rebuilt model 035. Carriage paid U.K.

SPARES FOR A.R.88D. RECEIVERS
Ask for your needs from our huge selection.
BC 221 FREQUENCY METERS. 125-20,000 kc, s.
Accuracy 0.01%. Complete with individual calibra-
tion book. Fully tested in as new condition. With
headphones, £35. Carriage 10/-.
MAINS P.S.U. for the above, specially built to fi
battery compartment, L11/10/-. Carriage 5-.
HAMMARLUND SP600 JX RECEIVER. Dua
conversion superhet 540 kc/s. to 54 Mc/s. in 6
bands. Stability 0.01% or better. In as new, labo
ratory tested condition. Price on application.

[P. C. RADIO LTD.
170, GOLDHAWK RD., W.12

SHEpherd's Bush 4946

Open 9-5.30 p.m. except Thursday 9-1 p.m.

BOONTON STANDARD SIGNAL GENE-
RATOR MODEL 80. Frequency 2-400 Mc s in
6 ranges. A.M.' c400 and 1,000 s. and external
modulation. Provision for pulse modulation.
Piston type attenuator. 0.1µV-100mV. Separate
meter for modulation level and carrier level.
Precision flywheel tuning. 117 v. A.C. input, £95.
Carriage 30,-.

SIGNAL GENERATOR TYPE TS 418. Signal
frequency 400-1,000 MO. direct calibration.
Pulse rate 40-400 c (XI or X10), pulse delay
variable, less than 3µsec to more than 300µsec.
Pulse width variable less than 11/sec. to more than
10µsec. Polarity -internal or external sources,
positive or negative pulses, AM & CW. Output
attenuator 0.2µV to 200mV. continuously variable.
In fully tested condition, f150. Carriage paid.
C.R.I00 RECEIVER. 60 kc/s-420 kc/s., 500 1(0.-
30 Mc/s. In 6 bands 2 HF stages, 3 IF stages, AVC on
both phone and CW. Excellent condition, correctly
tuned and guaranteed, f31. Carriage 30/-.
CR 150/6 RECEIVER. 2-32 Mc,s. in 4 bands.
Double conversion. Miniature valves. 8 positions
1st oscillator selector, variable band with 100c-
13 kcis. built-in calibrator, 4 kc. bandspread, valve
metering and signal indicator. Noise limiter, 240.
Originally P.S.U. E7/10. Carriage 20/-.

TEST SET TS 125/AP. 5 band RF power meter.
Compact battery operated, UHF wattmeter used
in checking the relative power output or Radar Tx.
Can also be employed in measuring antenna radia-
tion patterns and standing wave ratios. Freq.
2,400-3,335 Mc/s. Consists of a temperature
compensated Thermoster Bridge, a multi -wattmeter
and a horn type pick-up antenna E30. Carriage 10/-.
32/44FT. AERIALS each consisting of ten 3ft.,
kin. dia. tubular screw -in sections. 14ft. (7 section)
whip aerial with adaptor to fit the tin. rod, insulated
base, stay plate and stay assemblies, pegs, reamer,
hammer, etc. Absolutely brand new and complete
ready to erect, in canvas bag, £3/9/6. P. & P. 10/6.
AVO ELECTRONIC MULTIMETER TYPE
CT 38. A.C. mains operated, 105-125 v. and 195-
255 v., 45-66 c s. 97 measurement ranges covering
D.C. and A.C. current, voltage, resistance and
power output. Accuracy on D.C. ranges +2%
F.S.D. Accuracy on A.C. ranges . 3",, full F.S.D. at
50 c:s. Ranges: D.C. volts 250 mv.-10,000 v.
(10 rn/ohms-110m/ohms input resistance). D.0
current 10 µA-25 A. Ohms: 0-1,000 m/ohms.
A.C. volts 100 mV -250 v. (with RF measuring head
to 250 Mc/s.) A.C. current- 10 µA-25 A. Power
output -50 µW.-5 W. Automatic movement
protection against overload. Meter reverse,
balanced measurement facilities. Complete with
all accessories. Laboratory tested condition.
L42/10/-. Carriage 15/-.
MICOVAC VALVEVOLTMETER ELEC-
TRONIC INSTRUMENTS Ltd. A.C. mains or
battery operated. A.C. and D.C. voltage from 2.4
v. -2,400v. A.C. voltages from 20 c/s. to 200 Mcls.
Ohms from 0-10 m/ohms. Meter reverse, balanced
measurement facilities. f19. P. & P. 10/-.
TELETYPEWRITER TEST SET TS 659/UG 215.
Carriage 10,-.
TEST SET CALIBRATION TS 230A. Necessary
for repairs and calibration of altimeters. £12/10/-.
P. & P. I0/-.
MARCONI SIGNAL GENERATOR TYPE
TF I44G. 85 kc/s.-25 Mc/s. Excellent laboratory
tested condition, with all necessary accessories.
f45. P. & P. 15/-.

PERSONAL CALLERS WELCOME
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COMPONENTS
A SPECIALITY.

Let us quote for
your requirements.
Latest catalogue
contains full details
of our stocks.

10

HENRY'S RADIO LTD.
363 EDGWARE RD., LONDON, W.2.
PADdington 1008'9 (STD. 01-723-1008)
Open Mon. to Sat. 9-6. Thurs. / p.m.

TRANSISTOR STEREO M4110E1_1)

110611 BASS

1967 CATALOGUE 200 PAGES PLUS!
COMPLETELY NEW EDITION-HUNDREDS OF NEW LINES
 Contains the largest and most compre-
hensive range of Components and equipment
available. Over 5,000 Stock Lines with more
data and illustrations. Hundreds of Bargain
Lines. You cannot afford to be without
a copy of this catalogue. Supersedes all
previous editions.
 UNBEATABLE VALUE - 200 PACKED PAGES

 5 FREE
VOUCHERS

Total value 10/- for use
on goods purchases. Pays
for catalogue after use.
Price 7/6, p.p. 1 '-.

10/- VALUE VOUCHERS 

5 -WATT AMPLIFIER
6 -Transistor Push-pull, 3 ohms, 6mV. into
I K. 12/18 v. supply. 24 2 I4in.
BUILT AND TESTED 69 /6 P.P. 2'
(optional mains units 54/-)
11 watt version 59(6.
Matching Preamplifier, 6 inputs, treble 'bassi
selector/volume controls. 6-10 mV. output.
9-18 v. supply. 79'6. P.P.

For use with any Transistor Amplifier

(2) VHF TUNER TO BUILD
87/405 Mc,:s. "5 transistor Superhet." Geared
tuning. Terrific quality and sensitivity. For
valve or transistor amplifiers. 4 x 31- tin.
Complete with dial plate (FM Decoder Kit
E5A5/6, P.P. 2.-1.
TOTAL COST
TO BUILD E6.19.6

(Cabinet Assembly 20/- extra)

(3) GARRARD DECKS-BRAND NEW WITH HIGH QUALITY CARTRIDGES "' -__4

1000 mono .. E5 19 6 SP25 stereo .. E10 19 6 401 less cart/arm E27 10 0 ..1" I .:,,

AT5 mono .... E6 9 6 SP25 Deram .. E13 19 6 AT6 mono Mk. 2 E8 19 6 gl, %
2000 mono.... al 9 6 AT60 less cart. E10 19 6 AT6 stereo Mk. 2 E9 10 0 L n c
2000 stereo.. 66 19 6 AT60 mono .. El I 10 0 AT6 Deram Ilk.2.C11 19 6 _y' ,i.--c ..,
3000LM stereo E7 10 0 AT60 stereo .. Ell 19 6 Deccadec Mk. II E17 17 0 t; t to
SP25 less cart.. E9 19 6 AT60 Deram.. [14 19 6 A70 less cart... E17 17 0 _vv
SP25 mono.... E10 10 0 LAB80 less cart. E25 0 0 (P. & P. 5/- any type) 7CF.;:,

(4) REGENT -6 MW LW
POCKET RADIO TO BUILD
6 -Transistor superhet. Geared tuning.
Push-pull speaker output. Moulded cabinet
5 3 I=in. Phone socket.
TOTAL
TO BUILD u

CO
2

ST 69/A P.P.
/-

Full tuning on both bands.
(6) 25 WATT AMPLIFIER
8 -Transistor design. Push-pull output for 74
to 16 ohm speaker. 160mV input. 30c 's
to 20kc I dB. For use with valve or tran-
sistor preamplifiers as item (I I) below.
PRICE BUILT 4-9 1 0
AND TESTED si./ /%, 3r_

(Mains unit 79.6, P.P. 2 6).
(8) GLOBEMASTER MW/LW/SW

PORTABLE RADIO TO BUILD
6 MULLARD TRANSISTORS

Full 3 -waveband tuning. Push-button wave -
change. Superhec printed circuit design. Black -
chromed cabinet I 1 74's 31in. (SW 17-50
metres). Ear/Record sockets. I watt push,'pull
output. 6 Mullard transistors.

TO
TOT

BUILD u 3/
COST E7 19.A P/6.P.

(9) TOURMASTER CAR RADIO
7 -Transistor MW, LW Car Radio. 12 volt
operated. 3 watt output. Push-button wave -
change. RF stage. Supplied built, boxed.
ready to use with speaker and baffle. Car
fixing kit and manufacturers' current guar-
antee. Special Bargain Offer. Buy NOW!
List price IS gns. 19.9.n P.P.

OUR PRICE s' 3/6

151 MW/LW QUALITY
TRANSISTOR RADIO TUNER

Fully tuneable superhet with excellent sensi-
tivity and selectivity. Output up to 4 volt
peak. Complete with front panel, etc., 9 volt
operated. For use with any amplifier or tape
recorder. 3 Mullard transistors.
TOTAL COST i3.

216P..TO BUILD A
(7) VHF FM TUNER
Supplied as 2 pre -assembled Panels, plus metal
work. Superhec design, 88-103 Mc/s. 9 volt
operated. 6 Mullard transistors.
Total cost E12/17'6. P.P. 2/6.

12 & 20 WATT MONO & STEREO
TRANSISTOR AMPLIFIERS

(10) POWER AMPLIFIERS. 10 watts RMS
output. 100mV input. 30 c/s to 20 kcjs I dB.
6 -Transistor Push-pull. Panel size 4..24 lin.
H'S 4 . 4in. Peak output 20 watts.
MPAI03 3-5 ohm speaker, E4/110/.. P.P. 2:6
MPAIOAS 8-16 ohm speaker EV*. P.P. 2/6
(Mains unit, I or 2 amplifiers, 59/6. P.P. 2/6)
(II) PREAMPLIFIERS. 8 input selector.
Treble, bass, volume, filter controls. IlinV
to 300mV inputs. Battery operated or from
Mains Unit. Output up to ISOmV RMS.
MP2 Mono 94 24 2in., ES/10/-. P.P. 2/6.
(grey and gold front panel. 8/6).
SP4 Mono5tereo, 9. 34 E10!19 6.
P.P. 3/6 (front panel plate 12/6).
* ALL UNITS BUILT AND TESTED

Detailed booklet free on request.

* MAYFAIR PORTABLE ELECTRONIC ORGAN
Build the World's first All -Transistor
Portable Electronic Organ Kit

 Plug-in printed circuits  170 transistors and devices  10 selec-
ted tone colours  Fully sprung keyboard  Vibrato  6 Octaves of
generators  Simple locked -in tuning  110/250 volt mains unit
 Cabinet size 30i- x 151 x 9in.  Weight 35 lb. Cabinet with
detachable legs, music stand and foot swell pedal.  Fully detailed
building manual with photos, drawings and full circuits.

TO BUILD YOURSELF IN EASY STAGES.
ALL PARTS SOLD SEPARATELY.

EXPORT
ENQUIRIES

INVITED

*Start building for as little as *H.P. facilities available.
£5. Build the Mayfair a *Complete range of organ
section at a time. components in stock.

*Complete kit 99 gns. (carriage 30 -). *Handbook Separately 20 .

 DETAILED LEAFLET ON REQUEST 

ACCLAIMED
BY EVERYONE

CALL FOR
DEMONSTRATION

Designed by
L. W. Roche

 FULL AFTER
SALES SERVICE

 BRITISH
MADE AND

DESIGNED

 THE ONLY
ONE OF ITS

KIND

 UNBEATABLE
FOR PRICE,

PERFORMANCE,

QUALITY

AND VALUE

 SAVE POUNDS

 SUPPLIERS OF QUALITY COMPONENTS AND EQUIPMENT FOR MORE THAN 20 YEARS 
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(12) MINIATURE OSCILLOSCOPE
MODEL CT52

High sensitivity 'scope, fully portable with
Mullard DG7/5 21in. tube. 10 c/s. to 40 kcis.
FREE running Time Base. Single Sweep
Pulse Monitoring 50m/sec. to 0.1 it. sec. Y-
Plate sensitivity 40 v. cm. 3 dB. 25 c/s. to

SEMICONDUCTOR
DEVICES -ALL

TYPES
TUNNEL DIODES
1 mA. 22/6. 5 mA. 15/,
15 mA. 12/6 with specs.
THYRISTORS (SCRS)

(17) MARRIOT TAPE HEADS
y Track R/RP/ 3 Med z, 7/6, R/RP/1 High z, 3/-,
R(RP/ I High z ± R/Ell erase on block, 19/6.
f Track L/RPS/12 High z, 15/-. L/RPS/7
Med z, 19/6. L/ES/9 erase, 12/6. Also HR -RP
single track Rec/Play Med a 6/6.

per
2 Mc/s. and up to 35 dB. Gain on Amplifier.
Full input facilities and controls. 110 to
250 volt A.C. mains operated. Complete in
portable case with leads. In new condition.

L22 .10.0 Carr. & Pkg.
10,-

FULL HANDBOOK AND CIRCUIT.

1 AMP MINIATURES
50 ply 7/6. 100 ply 7/6.
200 piv 12/6. 300 piy
15/-. 400 piv (280 v.
rms.) 17/6.
8 AMP STUD TYPES
50piv.101-.100Oir(12/6.
200 piv 15/, 300 piv
17/6. 400 piv ('280 v.

(18) RELAYS AND MOTORS
Large range in stock. See catalogue. Also
micro switches, push switches, transistors,
scrs, rectifiers, zeners, etc. Multimeters,
panel meters. Precision and standard corn-
ponents of all types now in stock. The
country's largest selection.

tt

12
(13) BUILD A QUALITY 2 OR 4 TRACK

TAPE RECORDER
3 SPEED VERSION. Using '363' Decks.
* TWO -TRACK. Deck 610/10/, Martin
Amplifier E14, 19/6. Cabinet and Speaker

mas)
AVALANCHE
RECTIFIERS
800 piv 10 amp. 1716
500 piv 5 all)15, 12/6
1000 piv 1 allin. 6/8
POWER RECTIFIERS

We can supply from stock most of the
parts specified on circuits in this maga-
zinc. Ask for quotation or better still the
new 1967 catalogue has everything you
need -Plus free discount vouchers.

N T45 i 0
.s.. 13

7 gns. Complete kits with FREE 7in. 1,200ft.
tape, spare spool.

-
P.P.7iP

Today's value 35 gns. 27ns.
* FOUR -TRACK. Deck E13/10/-. Martin
Amplifier f 1 5/19/6. Cabinet and speaker 7 gns.
Complete kits with FREE 7in. 1,200ft. tape,

(5 amp)
-.Ph' 7/6. 400 pir gig.
600 piv 12/-. 000 piv
6 amp. 15/-.
I.25AMP.WIRELEADS
100 piv 5/-.200 ply 8/6.
400 piv 6/, 600 piv &O.

(19) STABILISED POWER SUPPLY
Two outputs. 3.6 volt and 9.6 volt up to
250mA. each. Transistorised and Zener
stabilised. 110 to 250 volt mains input in
case with leads. PRICE 6716, p.p. 2/6.

1-7,t:tikll/tk1111
firksKiffiewsvi

spare spool. p

Today's value 40 30 ns. Pi c' ig
TRANSISTORS
Every type you need (20) DEAC RECHARGEABLE BATTERY

225mA/H 20/-. P.P. 16.gns. ''1" from stock. the largest
range available.

9.6 volt /

(14) NOMBREX TEST UNITS 24 PAGE CATALOGUE CHARGER
r * 150 kc/s-350 mcfs RF Generator With nearly 600 types, (21) DEAC

To charge 3.6 volt and 9.6 volt packs.

...(i ,i, 44 -_1;i f10/101-. All Transistor.
* 10 us -100 kcis Transistor f16/19/6.

Audio Generator. All Transistor.

plus all other devices
also quart. crystals'
and valves V,

Fully mains isolated 45/- P.P.
in moulded case.

...,,/ (22) FM STEREO DECODER KITit._t,./1,... j 0
1...

is

Tr.

c cy

(I5) MULTI -METERS
PT34 1kV 39/6 EP3Ok 30kV 65/10/,
IPIO 2kV 75!- EP5Ok 50kV 69/19/6.
IT1-2 20kV 6916 500 30kV f8/17/6.
TP5S 20kV f5/19/6 EPIOOk I 00kV E10/10/.

STEREO As used by B.B.C. and G.P.O.
7 -Transistor printed circuit design with
stereo indicator and pre -amp. For use

BROADCASTS with any valve or transistor FM tuner.
Uses Ger. and silicon transistors and pot

14 15 Complete range of test equipment in stock.
THE REAL SOUND cores to Mullard It 10 A P.P.

design. PRICE 4...... 1 7 2/-

(16) GARRARD BATTERY 2 -SPEED
9 VOLT TAPE DECK

,--,- ,,, Brand New with RIP head, erase/osc. head,
,--.:tO . v.' tape cassette with tape and instructions. 2olLe'

vraf. speed 2 -track. 9 volt operated. List price
6', 13 gns. Fitted governor. £8.10 A P3/ P.

OUR PRICE 1 3/6

HENRY'S RADIO LTD
303 EDGWARE RD., LONDON, W.2.

D.
H R PADdington 1008/9 (STD 01-723-1008)

LTD Open Mon. to Sat. 9-6. Thurs. I p.m.
Open all day Saturday

HI-FI EQUIPMENT
n stock

Full
aCto ppel ce itael

details in new 1967
catalogue (8/6 post paid).
Visit our H-Fi showroom.

MULTI -TAPPED TRANSFORMERS Samson's Electronics Ltd.
9MOST TYPES, FULLY SHROUDED

AND TERMINAL BLOCK CONNEC-
TIONS. ALL PRIMARIES 220-240

VOLTS

*Denotes Unshrouded Types.
TYPE SEC. TAPS AMPS. PRICE CARR.

& 10 CHAPEL STREET, LONDON, N.W.1
Tel. PAD 7851 AMB 5125

ISOLATION TRANSFORMERS
Fully shrouded. Terminal block connections. Fri.
tapped 220-240 v. Sec. tapped 220-240 v. I amp.
75/-, Carr. 5/-. 2 amps. f6/15/-, Carr. 6/6. 3 amps.
67/19/6, Carr. 7/6. 4 amps. 68/10/-, Carr. 7/6.

IA 25-33-40-50 15 E7 19 6 9/-....
1B . . . . 7.5-33-40-50 10 f5 19 6 7/6 LOW RESISTANCE SMOOTHING
IC .. . 25-33-40-50 6 E4 19 6 7/6 CHOKES
I D .... 25-33-40-50 3 42 19 6 6/- Shrouded type 0.05 H. 0.75(3 2 amps. 39/6, P.P. 4/-.
2A .... 4-16-24-32 12 f5 7 6 7/6 0.03 H. 0.40, 4 amps., 49/6, P.P. 4/6. 0.02 H.
28 .. . 4-16-24-32 8 E4 2 6 7/6 0.250, 8 amps. 55/-, P.P. 6/-.
2C .... 4-16-24-32 4 E2 12 6 6/-
2D 4-16-24-32 2 fl IS 0 5/- AUTO TRANSFORMERS....
3A* .... 25-30-35 40 £12 IS 0 15/-
313r .... 25-30-35 20 f7 19 6 9/6 For 110 v. equipment. Input 240 v., output 110 v.,
3C 25-30-35 10 f5 10 0 7/6 3,000 watts. Completely enclosed in strong metal....
3D 25-30-35 5 E3 5 0 6/- case. Terminal block output. EIS, Carr. 15/,....
3E 25-30-35 2 f2 7 6 4/6 Also available: Completely shrouded, fitted with
4Ar 12-20-24 30 f9 IS 0 10/- 2 -pin American sockets, or terminal blocks.....
4B .... 12-20-24 20 ES 19 6 8/6 Please state which type required: -
4C .... 12-20-24 10 f3 19 6 7/6 Type Watts Weight Price Carriage
4D 12-20-24 5 f2 15 0 6/ - 1 80 2f lbs. LI 12 6 4/6....
SA 3-12-18 30 E7 5 0 7/6 2 150 4 lbs. E2 2 6 5/-....
5B 3-12-18 20 E5 9 6 7/6 3 300 6f lbs. E2 15 0 6/-...
SC .... 3-12-18 10 f3 5 0 6/ - 4 500 81 lbs. E3 17 6 6/6
SD 3-12-18 5 E2 5 0 5/- 5 1000 15 lbs. f5 5 6 7/6....
6A .... 48-56-60 2 f2 17 6 4/6 6 1500 20 lbs. L7 I5 0 8/6
6B 48-56-60 I El 19 6 4/6 7 2000 28 lbs. LIO 19 6 12/6....
7A. 6-12 50 E7 15 0 9/6 Note: Type 7 completely enclosed in beautifully....
7B 6-12 20 E4 10 0 7/6 finished case fitted with two 2 -pin American....
7C 6-12 10 E2 19 6 6/6 Sockets, Neon Indicator, On/Off Switch and....
7D 6-12 5 E2 2 6 5/- Carrying Handle.....
9A 15-30 If 19 6 4/6 Double Wound Transformers 240-110 volts.....
10A .... 1-15 2 19 6 4/6 Up to 1500 watts. Made to Order. Let us

11A .... 6-3 15 LI 17 6 5/6 Quote You.

Note: By using the Intermediate Taps many
Send 6d. Stamp for our Latest Price List,
giving full details of our range of Low Tensionother voltages can be obtained. Example:

Range One 7-8-10-15-17-25-33-40-50v.
Range Two 4-8-12-16-20-24-32v.
Range Five 3-6-9-12-15-18v.

Transformers, Chokes, Capacitors, Recti-
fiers, L.T. Supply Units, Instruments, Var-
iable Transformers.

SMITHS GEARED MOTORS
One RP 24 hours A.G. 200-250 volts 2 watts. Overall
size 2 x 2in. Length of spindle :in. 25/-. P.P. 2/-.
As above, but for 24 v. A.C. operation, 19/6. P.P. 2/-.

S.T.C. SELENIUM RECTIFIERS
Type 884-9-I w. F.W. bridge. Max. A.C. input
162 volts. D.C. output 140 volts 21 amps., 57/6.
P.P. 5/-. Type B67-9-1 w. If amps. output, 37/6.
P.P. 5/-. Type D84-4-3 w. Two required for F.W.
Bridge. Max. A.C. input 72 volts. D.C. output
60 volts 8 amps., 50/- per pair. P.P. 51-.

RELAYS
Special Offer of Brand New 3000 Type Relays.
All one price: 7/6 each. P.P. 1/6. 750, I CO,
3M, I13. 1500, 2 Heavy Makes, 500(1 6 CO,
20000 2 CO., 2 Heavy Makes.
Siemens Miniature Sealed Relays. Size 11 x I x
fin. 700(3, 4 CO. With Base. Brand New 8/6.
P.P. 1/6.

L.T. SUPPLY UNIT TYPE S.E.I
A. C. input
200-240 volts
D.C. Out-

-et <t put tapped to
a give 12 or 24

o  0 volts 8 amps.
continuous
rating. Fitted
with panel fuse,
mains on/off

switch and D.C. output socket. Built in strong
metal case. Size 15 x 6 x 6in. An ideal general
purpose L.T. supply unit for operating relays.
Contactors, battery charging, etc. f9/19/6,
Carr. 7/6.

L.T. SUPPLY UNIT TYPE S.E.2
A.C. input 200-240 v. ,D.C. output 50 volts 5 amps.
Built in metal case, size 15 x 6 x 6in. Fitted with
on/off switch, panel fuse and output socket.
f9/19/6, Carr. 7/6.

1.111111111.

P.V.C. EQUIPMENT WIRE
14/0076 100 -yard Coils. 5 coils Different colours
32/6, Carr. 5/-.
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NEW BARGAINS
MOVING COIL METER in. flush mounting 5-0-5nIA
centre zero. 26(- each.
MOVING COIL METER. 2)in. flush 111011111 illg .250-0-250
micro ..rops, caot re zero,. 29i6 each.
50 OHM 50 WATT WIRE WOUND POT -METER.
8/6 ea1..
SOK WIRE WOUND POT -METER. 20 watt type made
by I 'olven complete with cant col knob. 10/- emit.
1 MEG MINIATURE. Pot -meter Morganite standard,
or- Viten.. 1- each., 9, pet dozen.

1 MEG MINIATURE. Pot -meter Morganite pre-set serew-
dther control. 9d. sash. 13/- per dorm
IRE -SET 100K by Welwyn with intrietil bakclite knob.

each.. II/- per dozen
100K POT -METER. Miniature type with double pole
switch and standard tin. spindle, by Morganite. 2/-

25K POT -METER. Standard size with double pole switch
in Egan with full length lin. spindle. 3/- each. 36/ -
pet dozen.
BLANKETSTAT GLASS. 'Enclosed, normally closed cir-
cuit, will Open should blanket overheat. 4/6 each.
THERMAL RELAY. Can be used to delay the supply of
HT while heaters warm up, or will enable 15 amp. loads
to be controlled by switches ox relays. Regular
list price over £2. price 7/6 each.
SIEMENS HIGH SPEED RELAY. Twin 1000 ohm coils.
Platinum points changeover contacts -Ex equipment,
8/6 eaeh.
ELECTROLYTIC CONDENSER. 50011P, 50 v. working.
5/. each, 4S;- per dozen.
WATERPROOF HEATING ELEMENT. 26 yds. length,
70 w. Self-regulating temperature control. My- post free.
FOOTSWITCH. Two snap action switches in metal box
with des lead. Ideal to control tape -recorder, dark room
lamp, etc., 18/6. plus 2/9 postage and insurance.
TOGGLE SWITCH BARGAIN. 10 amp. 250 Y. normal one
hole fitting. 2/9 each. or 30/- per dozen.
ELECTRIC LOCH. 24 v. coil, but rewindable to other
voltages, 4/8 each.
COMPRESSION TRIMMERS. Twin 100 pl.% 1/- each.

Pec dozen.
MINIATURE RELAY. American make. 630 ohm roil.
20/30 volt operation. 2 pole changeover. 31- each.
30 per dozen.
PRECISION WHEATSTONE BRIDGE. Opportunity
to build cheaply. 1110K wire wound pot. 15 w. rating,
only 5/,
SHEET PAXOLIN. ideal for transistor protests. 12
pmels each 51n. 5/-.
3M. PM LOUDSPEAKERS. 0 ohm, 1216. 50 ohm, 13/6.
TRANSISTOR FERRITE SLAB AERIAL with medium
and long wave coil, 7,6 cash.
SLIDE SWITCH. SW, miniature double pole changeover.
2 18/- per dozen.
MAOSLIPS (Selsynsi. American ramie transmitter and
reeeiver. each, post 4/6 for any one or the pair.

SEMI -CONDUCTOR BARGAINS
Tgo. Typo TAM.

Peke So. Poke
2N1727 15/- MAT101 8/6
251728 10/- MAT 120 7/9
2N1742 25/- MAT121 8/6
21,1747 251- 02,5 5/-
2N1748 10/- 0A10 6/-
AC107 9/- 0.A47 3/-
AC127 9/- 0A70
ACY17 8/6 °Ain
Weis 5/6 0A81
ACY19 6/6 0A85
ACT20 516 OAttO
ACY2I 61- 0A91
ACY22 416 0A200
AF114 7/-. 0/3202
AF115 6/6 00"22
.A101111 7/- 0023
AP117 5/- 0024
AF1113 10/-
AF139 12/6 OtI28
APItin 17/6 0029
AFZ12 15/- 0C35
ASZ21 15/- 0C30
BC107 14/6 01242
BY 100 4/6 0044
BYZ13 7/6 0045
MATI00 7/9 0070

2/-
2/6
2/6
2/6
2/6
2/6
3/3
413

10/-
17/6
15/-
7/6

15/-
17/6
12/6
15/-
6/6

3/641

-

Prier
0071 3/6
0072 51-
0075
0076 5 -
0077 7
0078 5 -
0078D 5 -
0081
00,810 5 -
O082 5 -083 5 -
0084
00139
00140
00170
0C171
0122200
00201
00202
O(`203
OCP71
ORP12
ORP60
013078
011309
88251

8/6
12/6

5/-
6/-

12/6
9/-

136
126
15 -
8. 6
5/-
6/6
8/6

10/-

S.C.Rs (THYRISTORS)
100 v. I amp. 6/6. 3 amp. 7/6, 12 atop. 15/-. 400 v. 1
amp. 15/, 3 atop. 1716. 5 atop. 2E6, 20 atop £3.
50 v.1 amp. 616, 2 amp. 7/6, lo mnp., 10., 25 amp. 30/-.

SILICON RECTIFIERS Tested and guaranteed
750MA100v. 1/3 3A 100v. 3/6 10111)111 1110. 9/6

200v. 1/8 21101' 5/- 2110,12/6
400v. 3/6 400v. 716 400v. 14/6

amp 100w. 3/- noov. 916
200v. 4/-
400v. 6/ -

Sub miniature glass enc.:cal-only approx. Zia. long
wire ended 750mA - -50 v., 1/6. ion,. 2/6, 200 v. 4/6.
400 v., 6/6/

MINIATURE WAFER SWITCHES
4 pole, 2 way -3 pole, 3 way -4 pole, 3 woe- 2 pole,
4 way -3 pole, 4 way -2 pole, 6 way -1 pole, 12 way..
All at 3/6 each, 36/. dozen. your assortment.

NEON MAINS TESTER
(Mod length leads 2/6.

FLUORESCENT LIGHT KITS
Comprising choke, lampholders, starter and two chrome
tube clips. 20 watt 19/6. 40 watt 11/6. Super Silent 40
watt 1716. 00 watt 17/6. 05 watt 19/6. All 4/6 P..t

HEAT AND LIGHT UNIT
Br fug lit,ory to your bathroom -have
comforting heat where you now only have
light -all the parts to build a full size (16in.
diameter) model are now available -you
will build it in an hour-Ilin. 750 watt
circular silica glass encased element -opal
bowl for up to 100 watt lamp -non -rust
spun reflector -white enamelled base heat shield -pull switch, magnificent
unit as sold normally at e4.51-. Only- 49,6, plus 5/. post and insurance.

NIM COMPUTER
This compiler ill play games and ,,

simple tricks and will provide end t -

amusement 10 well as education into .2,111.
puterisation. Kit comprises all the cone
portents, the printed front panel and full
Instructions. The box is not included but
this can be made very simply from ply
wood. Price 14/1718, Plus 3/6 post and has.

SUPERTONE G.C.V.
Saves you work -
It's partly built
Like it, plt ,I..,,sors this latest Com-
panion has full ti performance -such
as only a good wooden cabinet and
bitters speaker can give, and due to
Its being partly built you will have
it going in an evening. Rote these
features:
 All Mullard Transistors including

3x AF117.
 Two-tone Cabinet, size 31 x 8 x 3in.
 All circuit requirements -Push-pull

output-A.V.C. and feed back, etc.
 Printed circuit hoard all wired only conneetions, e.g. to Volume control -

WA). Switch and Tuning Condenser.
 Pre -aligned IF stages complete with full instructions. Price only 2349'6.

pins 6/6 post and insurance.

THIS MONTH'S SNIP
The Vectronome Capstan
Driven Tape Recorder.
This is a truly portable selfrontained
instrument with built -In microphone and
loud speaker using a 7 transistor ampli-
fier with P.P. output and suitable for
operation from mains or by recharge.
able batteries. Tape capacity is 25 min-
utes OIL easily changed spools. A tape
position Indicator gives quick reference
to any part of dictation. Recording
level is automatically pre-set during
dictation and can be adjusted to suit
operator. Interlock prevents uninten-
tional erasures. Tape speed controlled
by fly wheel driven capstan. Very port-

able In neat case with tarrying handle, overall size of which is approximately
Olin. x 71in. x bin. Prim with tape and mains unit but less batteriesE9/19/8
(rather ben than otIghtal mice) postage and Insurance 7/6. Unused and in
Is, feet working order.

F.M. TUNER
of meeptional quality, giving really
fantastic results with virtually no noise.
Suitable for mains or battery operation.
6 transistors -three IF stages -double
tuned discriminator. Complete, new, .and
built up all ready to work on chassis.
Size 6 x 4 x 2ie. with tuning scale and
slow motion drive A t12/12t- totter for
only 28.'10'-

FINE RECORD PLAYERS ARE GARRARDS'

21100
3000
AT60
0P25

and because they have been making
record players for so long. GARRARD
re your best choice -big range always
n stock.

7/6 for post and ins.

LAI380 £25 0 0
£6 9 6 SRP12 £3 9 6
27 19 6

£11 11 0 Complete with service: sheet and tens -
210 9 0 plate.
3M SCOTCH TAPE

Brand new, 111111Sed 31111 guaranteed perfect and not second in any way -
a connoisseur's tape on normal spools and In normal boxes.
Standard Play Sin. 600ft. Sp. Long play 5in. 900ft.

51in. 900ft 11/6 51in. 1,200ft.
lint. 1,200ft. 16/- 7in. 1,800ft.

E3 post free otherwise add 2/- post and

11/6
16/-
231 -

BATTERY CHARGER -FREE
9 v. Nickel Ca,lmlum Battery type PP3 (fits all popular pocket transistors),
Oat be recharged 800 times. Price with kit for battery charger only 37/ -
post and ins. Sj... Chargeable replacements also In stock for 12/8;
1'12 32'-.

MAINS TRANSISTOR -POWER PACK
designed to operate transistor sets and ampliflem.
Adjustable output 6 v., 9 v.. 12 volts for up to 500 mA
class Btvorking). Takes the place of any of the follow-

ing batteries: PP1,PP3, 1'P4,PP6, PP7, PPS, a/anthers.
Kit comprises.mains transformer -rectifier, smoothing
dud load resistor, 5,000 :Ind 500 mid. condensers, zener
diode oa1.1 fastrm t it -uipat only 14'8. PM, 81;
post.

HI-FI SPEAKER BARGAIN
12in. High fidelity loud-
speaker. High flux
permanent magnet type
with either 3 or 15 ohm
speech coil. Will handle
up to 10 watts. Brand
new by famous maker.
Price 29'6. With built
in tweeter MI, plus 3 0
post and insurmice.

TUBULAR HEATERS
New and mimed 111:Vii! by G.E.C.-rated at 60 watts
per 11. --these ace ideal in airing cupboards, bedrooms.
offices, noise, greenhouses, etc., MOO.. or papers can
touch then, without fear of scorching or fire. Supplied
complete with fixing brackets and available to the
following sixes. Prices which are about quarter of list
price includes carriage by B.R.S. 8ft. 30/-, 10ft. 36/-,
12ft. 42/,
Also in twin assemblies (one pipe above the others)
4f t. 401, 5f t. 48/, Ott. 521,

750 mW TRANSISTOR AMPLIFIER
4 transistors in-
cluding two in
push-pull input
for crystal or
magnetic micro-
phone or pick-up
-feedback loops
-sensitivity 5
m/v.

Price 19/6
Grixs4tirdli4nisen.rance 2/6. Speakers 3in.. 1218; Dim, 13/6;

PHOTO -ELECTRIC KIT
All parts to make light operated switch/burglar alarm/
counter, etc. Kit comprises printed circuit, Laminated
Boards and chemicals, Latching relay, Infra -red sensitive
Photocell 'and Hood. 2 Transistors, cond., Terminal
block. Plastic ease. Essential data, circuits and P.C.
chassis plans of 10 photo -electric devices including auto -
car parking light, modulated light alarm. Simple in-
visible ray switch -counter --stray light alarm -warb-
ling tone electronic :Omni -projector lamp stabiliser,
etc., etc. Only 39/8, plus 2/-, post and insurance.

2i kW FAN HEATER
/9IP 3 heat positions to suit changes in

kir

weather: 1 kW, kW and 2l kW;
also blows cold for summer, has
thermostatic safety cut-out. Pro-
per price 55/17/6. Yours for

insurance.
plus 7/6 post and

MOVINGMOVING COIL METER BARGAIN
P..,, , meters are always being needed and they are
jolly costly when you have to buy them in a honey -so
you should take advantage of this offer: 21n. moving coil
limit mounting meters only 5/6. These are actually
I.F. meters and cost about £3 each but if you don't
want them for R.F. then all you have to do is to remove
the thermocouple and you will have a 2-3 ma. meter
which you can make into almost anything by adding
shunts or series resistor. These are ex -government,
of course.

PP3 Eliminator -play your pocket
radio Prom the maim! Save EP. Complete
component kit comprises 4 rectiflers-,units
dropper resistances, smoothing condenser
wad instructions. Only 6/6, plus 1/- post.

Be first this year
SEED AND
PLANT RAISING
Soil heating wire and trao,-
former. Suitable for standard
size garden frame. 19/6.
plus 3/6 post and ins.

WALL MOUNTING THERMOSTAT
By riatchwell, intended for use to control tubular or any
typo of space heaters indoors or In a greenhouse -
adjustable over 40/80 complete with mounting screws
29/6, plus post 2/9 (normal price is at least twice this).

Where postage is not definitely stated as an extra
t lien orders over 23 are post free. Below 53 add 2;9.

ELECTRONICS (CROYDON) LIMITED
(Dept.WW),IO2 3 TAMWORTH RD., CROYDON, SURREY (Opp. W. Croydon Stn.)

also at 266 LONDON ROAD, CROYDON, SURREY
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stern -dyne ELECTRONIC
CENTRES

MAIL ORDER & ALL ENQUIRIES TO DEPT. WW. 5 EDEN GROVE, HOLLOWAY, LONDON, N.7. Tel. NORth 01.807.3161
LONDON:
18 Tottenham Court Road, W.1. MUS 5929
23 Tottenham Court Road, W.I. YIDS.= 3451
309 Edgware Road, W.2. PADdington 8983
109 Fleet Street, E.C.4. FLEet Street 5812
182 Holloway Road, N.7. NORth 7941

9 Camberwell Church Street, S.E.5. RODney 2875
220 Edgware Road, W.2. PADdington 5807
CROYDON: 12 Suffolk House, George Street.

MIINitaipal 3250
BRISTOL: 28 Merchant Street, Bristol, 1. Bristol 22281

LIVERPOOL: 52 Lord Street Royal 7950 MEMBER
MANCHESTER: OF20/22 Withy Grove. M/e 4. Blackfriars 5379 5296 THE PANTIYASHEFFIELD: 125 The Moor Sheffield 29993
NOTTINGHAM: Eastown House, Lincoln St. GROUP OF

Nottingham 45889 COMPANIES

INTERCOMS
LOW COST 54/45

INTERCOM F. 2/6.

Two station system for desk or
wall mounting, also suitable as a
Baby Alarm. Calling can be made

from either station even if switch is in OFF position. Tran-
sistor circuit, output 50 mW. Size of each unit 3 x 2 x 4ha.
Uses one 9 volt battery. Complete with 66ft. connecting
eable and fitted jack plugs, staples, fixing tape, battery and
i ustructions.

DE LUXE INTERCOM/BABY ALARM
Superb professional compact transistor intercom. SO
eensitive--picks up normal breathIng from several feet
away. Powerful 3 -transistor amplifier has 200 mw"
output and operates from one 9 volt battery. Haste:
station has Volume, On/Off and Listen/Talk Controls.
Supplied with 66ft. connecting lead ready fitted with
Phono plugs, staples, location tape, battery and fun
instructions. Complete in attractive a& a P. s, P.
gift carton. ...".9 2/6.

£18.18.0
Carr. & Ins. 8/6.

stern-rivileTTREMENDOUS
PRICE BREAKTHROUGH
WNW UNIVERSAL RECORDING TAPES

 TENSILIZED-pre-stretched, extra strong.
 Full frequency spectrum response.
 Guaranteed playing times.
STERN-CLYNE make huge bulk purchases of recording
tapes from the world's biggest manufacturers -and hand on
the enormous price advantage to their customers. The
quality is unequalled: Tensilized to ensure the most per-
manent type of base. Highly resistant to breakage, mois-
ture, heat, cold or humidity. Highly polished, splice -free
finish. Smooth output throughout entire audio range.

TENSILIZED P.V.C. Bob
3in. 250ft. Long Play.... 5 6 /,'"'
Sin. 600ft. Standard.... 8 6
Sin. 900ft. Long Play....10 ,,,
&tin. 1,900ft. Long Play.. 12;6 'eels post
7in. 1,200ft. Standard 12/6 free.
7in. 1,800ft. Long Play.. 151-
TENSILIZED POLYESTER
31in. 600ft. Double Play.. 11 6
Sin. 1,200ft. Double Play.. 15
Rin. 1,800ft. Double Play 22'6
5.1in. 2,400ft. Triple Play 37:6
7in. 2,400ft. Double Play 25'
7in. 3,600ft. Triple Play 50 -

TRIPLE BARGAIN OFFER
2 -reel packs of 3in. Professional quality tape in self
mailing boxes with fill-in address label on reverse.

1Works on all tape recorders. 250ft. per ,1 /a
t.

P.&P.
reel. Famous Audio Magnetic brand. 1/6

DE LUXE FOUR -
STATION INTERCCM
Identical in style and presentation
to the De -Luxe 2 -station model
described above, but complete
with 4 -station control master unit
and 3 identical sub -stations
complete with three, separate
ready plugged, 66ft. long connect-
ing leads.

£7.19.6 P. & P. 5/-.

EDEN 7 -STATION INTERCOM
 High grade Office Model  Easily installed
and maintained. Master Unit contains powerful,
highly sensitive all -transistor amplifier and uses
standard torch batteries. Control panel carries
all switching and indicator lights to identify
calling sub -station. System permits sub -stations

to be called separately or simultan-
eously and for sub -stations to call
Master Unit independently. All
units are housed in attractively
styled metal cases. Supplied com-
plete with Master Station, six sub-
stations, all interconnecting cable,
batteries and full instructions.

Terms: Deposit Oa- and 12 monthly Pa).
me/As of £11512. Total credit price 22118/,

The Stern -Clyne
SULTAN represents a con-
siderable advance in solid-state, high fidelity
stereo amplifiers. Outstanding performance is
allied to meticulous construction, comprehensive
facilities, installation simplicity and attractive
functional styling.
SULTAN performance is a natural result of superb
design incorporating the most advanced fully
proved semi -conductors, and modular substage
construction that permits searching quality control
and precise matching at every stage of assembly.
Particular attention has been given to the provision
of all the additional input, output, and power take-
off facilities ever likely to be required. The com-
pact sized, craftsman finished teak cabinet and
restrained styling ensures unobtrusive, harmonious
matching with almost any decor.

SULTAN
Solid State
Integrated
Stereo
Amplifier

PARS: £29.8.0
Terms: Deposit i91161- and
12 monthly payments of
i1116'10. Total credit price
£31/181-.
ASSEMBLED AND TESTED

£39/18/-.
Terms: Deposit 213181- and
12 monthly payments of
£218110. Total credit price
£421121-.
Carriage and Insurance 8/6.
Descriptive leaflet free on
request.
Assembly Manual available
separately 5/6 incl. P. & P.

Now only

£19.10.0
Deposit £6.10.0.

12 months £1.5.10.
Total credit prise 222.0.0.
Carriage tt /worm not 15/-.

SEND FOR A I - P.O. brings new 100 -page Sound and
Science Catalogue packed with unique items;

CATALOGUE profusely illustrated.

COMMUNICATIONS RECEIVER
CR 150

New, advanced design provides
fantastic sensitivity. Compact and
attractive as a drawing -room radio
but packed with communications
engineering features to bring in the
most distant stations loud and clear.
Continuous coverage from 540 K
to 30 Me/s. takes in all broadcast

bands, shipping, world-wide short wave and Ham
radio. Built-in features include extra large tuning
dial, extending rod aerial, " S " meter, B.F.O.,
Noise Limiter, extra quality loudspeaker, etc.
Meticulously constructed, handsomely finished.
Essential for superb reception but cheaper than
many domestic radios. Size only 131 x 5 x Bin.
Standard mains operation.

New, bookshelf -size

MEGAMITE 018.0
Speaker System *

car ft
Features include:
 Full frequency range
 Employs specially de-

signed free -cone bass
unit

 Includes matching
tweeter and crossover

 Handles 10 watts out-
put

Special Sin. free -cone bass unit uses enormously powerful
Feroba magnet to obtain the exceptional woe movement
needed to get clean, deep -down bass response equal to much
larger speaker performance. Matching 4in. tweeter and cross-
over is housed with bass unit in heavily lagged, handsome
teak veneered cabinet, size only 13 x 7 x 8in. deep. Mounts
vertically or horizontally. Ideal for modern hi -fl systems
where clean, unobtrusive appearance with high performance
is required.

A mains operated solid-state
tuner that provides superb
reproduction of V.H.F./F.M.
broadcasts. Specially designed
to complement the Sultan.
but it is also suitable for use
with all amplifiers of the high-
est quality. Sensitivity is such
that first class reception is
assured in all areas where

VERITONE
SATURNF.H.

TUNER WITH CASE

Price £27.6.0
Terms: Deposit 20/2/- and 12
monthly payments of £1/14/6.
Total credit price £29/16/-.

Carr. & Ins. 7/6.

signal strength is greater than
extraneous noise; low drift
ch.,t acteristic in conjunction
with a highly effective AFC
ensure a constant signal.
Available as a compact shelf
mounting unit in teak cabinet
or as a chassis mounted
unit suitable for side -installa-
tion with existing equipment.
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BRADFOR
10 North

Parade. Tel
25349. (Half -day Wed.)

BRISTOL 14
St.

Lower Castle

Wed.) Tel. 22904.

BIRMINGHAM 30-a3A:fe s teGrtri.

Arcade. Opp. Snow Hill station.
Tel. CENtral 1279 (No half -day).
Larger premises now open.

DARLINGTON 13 Post T,T1
(Half -day Wed.). Tel: 68043

DERBY 26 Cipsomt .a s t

(Ha
Fcti ad;

Wed.).TheTel. 41361.

EDINBURGH 133 Leith St
Tel. Waverley

5766 (Half -day Wed.).

GLASGOW
326 Argyle

Street. Tel.
CITy 4159 (No half -day).

HULL 91 Paragon Street.
(Half -day Thursday).

Tci. 20505.

R.S.C. STEREO/20 HIGH FIDELITY AMPLIFIER
Providing IC 14 WATTS ULTRA LINEAR PUSH-PULL
OUTPUT ON EACH CHANNEL
r,at are.: include:
* Four -position tone and compensating

input Selector switch.
* Stereo Mono switch so that peak monaural

output of 28 watts can be obtained.
* Separate " Bass" " lift " and " eut and

treble "lift " and cut " controls.
* Neon panel indicator.
* Handsome Perspex Frontplate. aml,4.
set of pal-, with point oo-poitif iring diagratto itist m lions 05 Factory ass, itticd, losted anti pplied with

14 Gns.111.. ii/1 19 coo. or DEPOSIT eg and 9 trionthly payments 43/2 (Total
12/6 f,22 4/6.` 0 iiir cRI1 lie "MIKE- It RAM., RADIO OR TAPE. FOR HOME OR
ST I. -DLO. Enipt txing tat, 0.13 x's3, ECC43. EC1.06,E5 1,46, 1311.86, ECES6, EZ81. Output transfmners are high
to tl,f SlCii, mall, 6 magi t., requited sl. eifitat t tn. Out put matchings for 3 alai 115,1,5 speakers. FREQUENCY

RSC
HIFl CENTRES LTD.

LEICESTER" High Street.(Half -day Thurs.)
Tel.: 56420.

LEEDS5-7 Count?'
(Mecca)

Arcade, Briggate
MAIL ORDERS TO:

Tel.: 28252 (No half -day).

109 LIVERPOOL
73 Dale St.

Bramley, Leeds, 13. (No half -day).
Terms: C.W.O. or C.O.D. Tel. CENtral 3573.
No C.O.D. under it.
Postage 4/6 extra slider
42. 5/9 extra under £5.
Trade supplied. S.A.E.
with all enquiries please.
111-141 Catalogue price 3/3
post paid. Personal shop-
pers welcomed at our
H, -Ft CENTRES above.
OPEN ALL DAY OATS.
Except High Holborn.

ALL LEADING
MAKES OF

HI-FI
EQUIPMENT

CASH OR
TERMS.

LONDON
238 Edgware Rd.

W.2. (Half -day
Thurs.). Tel.: PAD 1629.
96 High Holborn, W.C.I. Tel.:
HOL 9874. Half -day Sat

MANCHESTER
60A-606
Oldham St.

(No half -day).
Tel.: CENtral 2778.

MIDDLESBROUGH 4; r0e96
106 Newport Rd. (Half -day Wed.).

NEWCASTLE V. (113-11aalcf -klatyt
Wed.). Tel.: 21469.

SHEFFIELD 13 Exchane
St., Castgle

Market Bldgs. (Half -day Thursday)
Tel.: 20716.

HIGH FIDELITY LOUDSPEAKER ENCLOSURES
All types are of pleasing modern design acoustically lined and
Ported, and in alternative finishes of light teak or medium walnut.

SECS Size 16 8 in. iv,. 8E10. For High -Fidelity
Gives pleasing result: with -1 Speaker with provision fur
ail S in. H141 speal:er. teeter. otieri... Size 24 x 15 x 10in.

Only Gns.
vr

26/1919
SE& Designed for optimum --' 3E12. For outstanding per -
performance with any Hi-Fi formance with any 12in. i-
Sin. spkr. Size 22;-15 90t. ispeaker. Tweeter cut-out provide J.
Carr. 7'6. 9/9 Csiacee.2i40ix... 20 X lOin. 8 Gns.

HIGH FIDELITY LOUDSPEAKER UNITS
It ESPONSE c.p.,. art m LE LL - nods. SEN sill 1 ITS null,. ts. 11.411 MON1C All types have handsome cabinets, of latest styling finished in Satin
UIR'rU l:T ION III per cent. For 2011/250 v. A.C. mains. Send S.A.E. 1.0 tall,. Teak or Walnut, acoustically lined and ported.

The DORSET. Size 16 x 11
Sin. Response 40-1s 000

c.p.s. Rating 10 watts.
Fitted Audiotrine 111, 8111)
speaker. Impedance or
15 ohms.

R.S.C.STEREO 10 HIGH QUALITY AMPLIFIER 15 ohm. Response 511-1:3,000
Valves EMI. 11:C93, ECCs3, ELSA ELS4. Sep.datc I and treble controls c.p.s. Specially designedeking on " and - boost." Sensitivity 30 mV. 5 wtHts Idgli finally output
,ai eaeil IMIllit'i. Can be used as straight 10 watt amplifier. Controls: Stereo/ high flux Sin. speaker
MonanrcI switeh, ganged volume, gauged treble, ganged bass and with low fundamental re -
output tor 3 ohms speaker. Point-to-point wiring diagram.. and instructions. sonance. Size 91, 61', 7: in.
Or ,.....14(,1..mi 1...ted 11 gns, Deposit 38/- and 9 monthly £8/15/0 Carr. 7/6.
1,, 25 5 r g1.3(4 9). S.A.E. for leaflet. Carr. 11/6. £6/19/11

AUDIOTRINE HI-FI TAPE RECORDER KIT.
4 pe,;, ,orldeo joi gortbrA.

Build a high quality recorder in the £50 class for only
Can bo assembled in one hour. S.A.E. for leaflet. 261 Gns. """4 track gns, extra DEPOSIT 4 gas. and 9 19/0
moat. Is payments of 59 6 (Total 29! gus.). Caah price if settled in 3 months.
INCORPORATING THE LATEST MAGNAVOX TAPE DECK. THE AUD-
IOTRINE HIGH QUALITY TAPE AMPLIFIER, A HIGH FLUX 7 >i 4in.
LOUDSPEAKER. Reel of Best Quality TAPE. Spare Tape Spool, a Portable
Cabin, size approx. 17: 14 8 iin. finished Grey leathereloth with Silver
trim :mu chrome fittings. Connection diagram for wiring amplifier to deck
amyl led. FEATURES INCLUDE * 3 -SPEEDS * FREQUENCY RESPONSE
50-11.00? cps. * SWITCHED TONE COMPENSATION FOR EACH SPEED
* OUTPJT 4 WATTS * MAGIC EYE RECORDING LEVEL INDICATOR * HEAVY
DUTY PA ?TOR * TAPE MEASURING & CALIBRATING DEVICE * TAKES FULL Tin.
DIAMET:111 REELS OF TATE* NEGLIGIBLE HUM * ENTIRELY EFFECTIVE AUTOMATIC ERASURE.

R.S.C.SMPER /SWF/ ANPUfleR
FULLY TRANSISTORISED

* 200-250 V. A.C. Mains Operation
* OUTPUT R.M.S. CONTINUOUS

10 WATTS into 15 ohms.
15 WATTS into 3 (Lois.

* 'Lax. Instantaneou, Peak for leaflet.
I 't Aver Output 28 watts.

* PRINTE1') CI RCUIT CONSTRUCTION
* LATEST MULLARD TRANSISTORS

..5 1) 140 (2), 0C127,,, OCSIZ (2), 0044 (3)
AC107 (T0tal of 9).

* 5 -POSITION INPUT SELECTOR SWITCH
EQUALIZATION to Standard 12.1.A.A.
and C.C.1.R. Characteristics for Grain
and Tape Heads.

* FULL TAPE MONITORING FACILITIES
* SENSITIVITIES: Magnetic. P.U. 4 nix.

Crystal Or Ceramic P.U. 400 inv.
3lieroplione 4.5 inv. Tape Head 2.5 ins.
Radio/Aux. or Ceramic P.15. 110 my.

* NEGATIVE FEEDBACK 52 dB.
* FREQUENCY RESPONSE: 20-20,000

c.p.s. 0- 2dB.* "TREBLE Control + 15 dB. to - 14 dB.
at 10 kr/s.

* BASS Control -i- 12 dB. to - 15 dB. at
50 els.

* HARMONIC DISTORTION AT 10 watts
RIG S. 1,000 c.p.s. 0.25%.

* HUM LEVEL: - 75 dB.

Send S.A.E.

£7/15/0Carr. 7/6.

The GLOUCESTER. Size 2-1x
20x 10in. Fitted 12in. high dux 12 000 lit The DORCHESTER. Size

24 x 15x 10in. Fitted Audio -speaker, Cross -over unit, and Tweeter-
' trine HF101D Speaker.Rating 10 watts. Smooth

response. 40-20,000 c.p.s. Im-
pedance 15 ohms, 12 Gns.
Carr. 15/-.
The BRONTE. Size 22... 15
x Gin. Fitted Wharfedale
Super 8 RSDD or Audiotrine
HE 815D Speaker, with Roll
Surround and dual cone Rating
6-10 watts. 1 Gns.3 or 15 ohms. Carr. 15!-.

Rating 12 watts. Frequency
response 30-20,000 c.p.s. Im-
pedance 3 or 15 191 Gns.
ohms. Carr. 151-. "'2

TERMS ON ENCLOSURES
AND UNITS

Deposit 3f- in the
quoted price.

Balance over 3 months.

R.S.C..SUPER3OSTeR10.441PlifteR
TECHNICAL SPECIFICATIONS COMPARE MORE THAN FAVOURABLY

WITH SIMILAR AMPLIFIERS OFFERED AT TWICE THE COST
Complete Kit of Ail parts, point-to-point
parts with full --_,,,==-7.T-, -Ti. : -, 7 wiring diagrams and
constructional de- n :I detailed instructions.
tails and point-to-
point wiring dia- 181 Gns. Carr. 13/9.

2
grams. Only _...11; Unit factory built 251 ans.
II Gns. Carr. ill- or Deposit 83/9 and 9

Unit factory built 15 ans. Tct /n, monthly payments 56/9
Deposit 49/- and 9 monthly payments (Total 229,14A, Fitted Cabinet as above.
33/9 (Total 81.7/12/9). Or fitted in 293 gns. Carr. 15/-. Or Dep. 2444/9 and
walnut or teak veneered cabinet as 9 tnthly. pyts. 85/10. (Total 934/7/3).
illustrated. 4 glut. extra. (Sur. 12/6.

AUDIOTRINE HI -FIDELITY LOUDSPEAKERS
Heavy cast construction. Latest
high efficiency ceramic magnets.
Dual Cone for extended frequency
range. Plastic treated surround
giving low resonant frequency. Re-
sponse 40-20,000 c.p.s. Impedance
3 or 15 ohms. Carr. 5,13.

HF811D Sin. 10 WATT 4 gns.
HF101D 10in. 10 WATT 5 gns.
HF1000IOin.15WATT ES 15 -
HF121D 12in. 20 WATT

£6 15 -
HF127D 12in. 30 WATT 9 gns.

AUDIOTRINE HI-FI SPEAKER SYSTEMS
Provides a smooth frequency response from
40-20,000 c.p.s. Consisting of 12in. 12,000 line
15 ohm speaker. Crossover Unit and Tweeter.
Highly recommended for use with any High -
Fidelity Amplifier ..
10 Watt Unit ans. Carr. 6/9.
20 Watt Unit with extra heavy bass speaker 7 gns. Carr. 819.

R.S.C.TF M1 TRANSISTORISED VHF/FM RADIO TUNER
* 200-250 v. A.C. Muni

operation
* Nigh Sensitivity
* Drift -free reception
* Sharp A.M. Rejection
* Output ample for any amplifier

I

approx. 1500 my.)
* Simple alignment instructions - _

* Output available for feeding tuning meter* Output for feeding Stereo Muiti-plexer
* Tuner head using Silicon Planar Transistors
* Designed for standard 80 ohms co -axial input
* &ere, Multiplexer now available.

Tatal milt of Made to match our Super 15parts with de. and 30 amplifiers and of thetailed wiring same high standard of per-,diagtams and
fonnance and reliability. Theinto
pre -wired tuning head facili-

1 2+ Gns. tares speed and simplicity of
construction. Printed cir-
cuitry, only first grade tran-or factory built' 151 gas. Or in sisters and components used.Teak finished cabinet as ions- Our latest product giving youtented 191 gns. Terms: Deposit

28 and 9 mthly. pytax the best at half the cost ofTotal milli, comparable units.

A DUAL CHANNEL VERSION
OF THE SUPER 15Emplaying TwinPrinted Circuits
* Matched Components.
* Close Tolerance Ganged Pots.
* CROSS -TALK - 52 dB, at 1,000 c.p.s.
* CONTROLS: (1) 5 Position Input

Selector. (2) Bass. (3) Treble. (4)
Volume. (5) Balance. (6) Stereo/Mono
Switch. (7) Tape Monitor Switch.
(8) Mains Switch.

* INPUT SOCKETS (Matched Pairs): (1)
Magnetic P.U. (2) Ceramic or Crystal
P.U. (:1) Radio/Aux. (4) Tape Head/Elie.
Operation of the Input Selector Switch
assures appropriate equalization.

* Rigid 18 s.w.g. Chassis. Size 12 x i.i Sin.
* Attractive Rigid Perspex Facia Plate

and Spun Silver Matching Knobs.
* NEON PANEL INDICATOR.
Above facilities, etc., except for Gauging and Balance
Control, apply ales to Super 15. ALL HIGH GRADE
COMPONENTS, ETC. THESE UNITS ARE EM -
IN ENTLY SUITABLE FOR USE W '

MAKE OF PICK-UP Olt MICROPHONE (Crystal, Ceramic, Mag-
netic, Moving Coil, Riblum). SUPERB SOUND OUTPUT CAN
BE OBTAINED BY USI,Nif WITH FIRST RATE ANCILLARY
EQ1,1 PMENT.

AUDIOTRINE PLINTHS
for Record Playing units. Teak
finish cut for Garrard 1000, 2000,
3000, AT6 Mk. II, AT60, SP25 or
Goldring GL68. Or with clear

66! Perspex cover as illustrated,
95/1911 complete. Carr. 8/6.

RP2 HI -Fl SINGLE RECORD PLAYING UNITS. Con-
sisting of the popular Garrard SP25 turntable and Gold -
ring CS90 High compliance ceramic Cartridge with
diamond stylus. Fitted on Plinth as above and complete
with Clear Perspex cover. Ready to ' plug in ' to any
Hi-Fi amplifier. (Normal Price 1;25.) TERMS: Deposit
3 Gns. and 9 monthly payments 43/7. 191 Gns.
(Total £22)15/3). Carr. 15/-.
MODEL RP3. As above but with Goldring Lenco GL Be
Transcription Unit and CS 90 Cartridge. Normally over
833. Our price 28,1 ans. Terms available. Carr. 15 -.

WW -135 FOR FURTHER DETAILS
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NEWCASTLE -LONDON
New branches open. See opposite page

TRANSISTORISED MINIATURE VHF/
FM RADIO TUNER Battery operated
Complete with telescopic aerial, and ready for me
in plastic case. Size approx. sal 9.11
41 x 21 xltin.

LOUDSPEAKERS IN
CABINETS Teak veneered
12in. 10 WATT, Size
15 X 15 x din. approx. High
quality 12in. 10 watt 12,000
line speaker, 3 ohms or 15
ohms 24119/11. Carr. 7/6.
12in. 20 WATT HEAVY
DUTY. High Quality High
Flux I, speaker. 15 ohms. Size 18 x 18
27,19 11. Carr. 1016.

x Sin.

R.S.C. COLUMN SPEAKERS
Covered in two-tone Rexine/Vynair.
Ideal for vocalists and Public
Address. 15 ohm matching.
Type CAL 15-20 WATTS. Fitted
five Sin. high flux speakers. Overall
size approx. 42 x 10 x 5in.
Or Deposit 44/- and 9 14 Gns.
monthly pymts. 31/5.
(Total 218/6/91. Carr. 10/-.
Type C4.12. 40 WATTS. Fitted four
12in. 12,0000 line 10 watt speakers.
Overall size
56 < 14 x Mu. Carr. 15/, 21 Gns.
Or Deposit 23/11/- and 9 monthly
payments of 46/7 (Total 924/10/3).

I 2in. 30 watt HEAVY DUTY
LOUDSPEAKERS 7 GNS

15 ohm. Terms available. Carr. 12/6.

I5in. 40-50 watt LOUDSPEAKERS
EXTRA HEAVY DUTY 16 hr., C8r...

15/.
Normally approx. £19. n'tter.1 1 Gns.

FARE 122/10 20 WATT HEAVY DUTY
LOUDSPEAKERS 121w. 15 ohm, GNS.
With exceptionally robust 21n. Post 5/9
diameter vote. it assembly
Model 122/10A with Gus] Cone 6 Gus,

POWER PACK KITS Folly smoothed out-
put 250 v. 60 mA. H.T. and L.T. 6.3 v.. 1.5
amps. Consists of chassis. Double wound Mains
Trans. 200-250 v. Rectifier. Choke. Electrolyties
and circuit. Or with case in lieu of PIO /1 1
chassis 28/11. Or assembled 39/11.

R.S.C. TRANSFORMERS

R.S.C. A10 30 watt AMPLIFIER HIGH FIDELITY
ULTRA LINEAR PUSH-PULL OUTPUT
SIX VALVES 114'06, 111'86, 011 03, x07, 007,
0234. Tone Control Pre -amp. stages are in-
corporated. Sensitivity is extremely high. Only
12 millivolt minimum input is required for full
output. THIS ENSURES THE SUITABILITY
OF ANY TYPE OF MICROPHONE OR PICK-UP.
Separate Bake and Treble controls give both
" lift " and " cut." Two inputs with separate
vol. controls permit simultaneous use of "nuke."
pick-up. etc., etc. AN OUTPUT SOCKET WITH PLUG IS INCLUDED FOR
SUPPLY OF 300 v. 20 mA. and 6.3 v. 1.5 A. FOR A RADIO TUNER. Price in
kit form with easy to follow wiring diagram.

Carr. ils.month8. guarantee. 15 GAS. TERMS ON ASSEMBLED
ONLY Or factory built using latest EL:14 output valves with 12

12/6. -UNITS. DEPOSIT 22/8/- and 9 monthly payments of 33/7
(Total £17!1013(. Protective cover with handles available for 21/-.
Type 807 output valves are used with High Quality Sectionally Wound output
transformer specially designed for Ultra Linear operation. Negative feedback of
20 dB. in main loop. CERTIFIED PERFORMANCE FIGURES ARE EQUAL TO
MOST EXPENSIVE URNS AVAILABLE. Frequency response ±3 dB. 30-20,000

Tone Controls. 12 dB. at 50 c/s. 4-12 dB. to -6 dB. at 12,000 c/a. hum
and noise 70 dB. down. Good quality reliable components used. Chassis finish
gold hammer. Overall size 12 < 9 x gin. approx. Power consumption 150 watts.
For A.C. mains 200-250 v. 50 c/s. Output for 3 and 15 ohm speakers. EQUALLY
SUITABLE FOR THE CONNOISSEUR OR FOR LARGE HALLS. CLUBS OR OUT-
SIDE FUNCTIONS. IDEAL FOR USE WITH MUSICAL INSTRUMENTS SUCH
AS STRING BASS, ELECTRONIC ORGAN, GUITAR, etc. FOR `POP' GROUPS.
GARRISON THEATRES, eta., etc. We can supply Microphone, Speakers. etc.. etc,
at keen cash prices or on terms with amplifiers, EXPORT ENQUIRIES INVITED.

R.S.C. All 12-14 WATT AMPLIFIER
HIGH FIDELITY ULTRA LINEAR OUTPUT
" BUILT-IN " TONE CONTROL PRE -AMP
STAGES. Two input sockets with associated
control allow mixing of " mike " and gram. etc.
High sensitivity. Includes 5 valves ECC83,
E0083. EL84, EL84, EZS1. High quality section-
ally wound output transformer specially designed
for Ultra Linear operation. Reliable components.
INDIVIDUAL CONTROLS FOR BASS AND
TREBLE " Lift " and "Cut." Frequency response ±3 dB. 30-20,000 c/s. Six
negative feedback loops. Hum level 60 dB. down. ONLY 23 millivolts INPUT
required for FULL OUTPUT. For use with all types of pick-ups and mikes.
Comparable with the very best designs. For grams, radio or tape. Fee MUSICAL
INSTRUMENTS such as STRING BASS, GUITARS, et.
OUTPUT SOCKET with plug provides 300 v. 30 mA. and 5.3 v. 1.5. a. For supply
of a RADIO TUNER. Size approx. 12 x 0 < 71n. For A.C. mains 200-250 v. 50 c/s.
Output for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis is
fully punched. Full instructions and point-to-point wiring diagrams supplied
or factory built 211/15/-. TERMS: DEPOSIT 36/6 .05501 28 15 0 Carr.9

monthly payments of 26/9 (Total 213401. Perforated 11/6
metal cover with 2 handles can be supplied for 211-.

COMMUNICATIONS RECEIVER TYPE HE 50
4 Band 535 tee/s. to 30 Me/s. Slide Rule
Tuning Dial with Baudspread and "
Meter. A.V.C. Noise Limiter, B.F.O. Phone
Jack. Built-in speaker. Stand-by Switch
with terminal for transmitter. Built -In
Antenna for long range reception. High
Senalthity. For 200-250 v. A.C. maim.
Handsome chrome decorated cabinet. 132 x
51 x 8515. Or Deposit £5 19 Gns.

and 3 ih..et 1,1. payments 37/8 (Total 221/19!-). Cart 11: -
Full) Guaranteed. Interleaved and Impregnated.
MAINS TRANSFORMERS. Primaries 200-250 v.50 c/s.
MIDGET CLAMPED TYPE I I x 21 x 21ins.
250 V. GO in.& 6.3 , 2 a. 14111
250-0-250 v. co mA., 6.3 v. 2 a. 15/11
FULLY SHROUDED, UPRIGHT MOUNTING
250.0.250 v. 60 mA., 6.3 v. 2 a., 0-5-6.3 v. 2 a ,

19/9
25010-250 v. 100 mA., 6.3 v. 4 a., 0-5-6.3 v. 3 a. 33/9
300-0-300 v. 100 mA., 6.3 v. 4 a., 0-5-6.3 v. 3 a. 33(9
300-0-300 v. 130 mA., 6.3 v. 4 a., c.t. 6.3 v. 1 5.

For Mallard 510 Amplifier 41/9
350-0-350 v. 100 mA., 6.3 v. 4 a., 0-2-6.3 v. 3 a. 33/9
350-0-350 v. 150 mA., 6.3 v. 4 a., 0-5-6.3 v. 3 a. 49/9
425-0-425 v. 200 mA., 6.3 v. 4 a. c.t. 5 v. 3 a 67/9
420-0-425 v. 200 ma., 6.3 v. 4 a., 6.3 v. 4 a., 5 v.

3 0 69/9
450.0-450 v. 250 mA., 6.3 v. 4 a. c.t., 5 V. 3 a 79/9
TOP SHROUDED DROP -THROUGH TYPE
250-0-250 v. 70 mA.. 6.3 v. 2 a., 0.5-6.3 v. 2 a. 19/9
250-0-250 v. 100 ma.. 6.3 v. 3.5 a. 21/9
250-0-250 v. 100 mA.. 6.3 v. 2 a., 6.3 v. 1 a 22/8
360-0-350 v. 80 mA., 6.3 v. 2 a., 0-5.6.3 v. 2 a 23/9
250-0-250 v. 100 mA.. 6.5 v. 4 a., 0-5-6.3 v. 3 a. 32/9
300-0-300 v. 100 mA., 6.8 v. 4 a., 0-5-6.3 v. 3 a. 32/9
300-0-300 v. 130 mA., 6.3v. 4 a., 0-5-6.3 v. 1 a ,

suitable for Idolised 510 Amplifier 39/9
350.0.350 v. 100 mA., 6.3 v. 4 a., 0-5.6.3 v. 3 a. 32/9
350-0-360 v. 150 mA., 6.3 v. 4 a., 0-6-6.3 v. 3 a. 39/11
FILAMENT OR TRANSISTOR POWER PACK TYPE
12 v. 1 a. 8/9; 6.3 v. 1.5 a. 6/9; 6.3 v.2 a. 7/9;
6.3 v.3 a. 8/8; 6.3 v. 6 a- 19/9: 12 V. 3 a. or 24 v.
1.5 a. 19/9; 0-2-18 v. 11 a. 15/9; 0-25-35-42 v.
2 a. 27/9.
AUTO (Step TIP/Step DOWN) TRANSFORMERS
0-110/120 v. '200-230.250 v. 50-80 watts 14 9
130 watts 29/11; 250 watts 49/9; 500 watts 99'9
CHARGER TRANSFORMERS. 0-9-15 v.
110.13/11; 24 a. 16/11: :la. 18/11;5a. 21/11:
0 a. 25111; 8 a. 31/11.
OUTPUT TRANSFORMERS
Standard Pentode 5,0000 to 30 or 7,0000 to 30 7/9
Push pull 8 watts EL84 to 30 or 1611 11/9
Push pull 10-12 watts 6V6 to 30 or 150 19/9
Push pull 10-12 watts to match 6V6 to 3, 5, 8 or

15f/ 21/9
Push pull EL84 to 3 or 100 10-12 watts 19/9
Push pull Ultra Linear for If ullard 510, etc 35/9
Push pull 15-18 watts, sectionally wound 6L6,

KT66, etc., for 3 or 150 29/9
Push pull 20 watt high -quality, sectionally

wound EL34, 61,6. %Teti. etc., to 3 or 120,
fully shrouded 55/9

SMOOTHING CHOKES
250 mA. 5 H., 1000 12/9; 80 ma., 10 H. 3500 7/9
150 mA., 7.10 11., 2500 12/9; 60 mA., 10 H., 40004/11
100 rnA., 10 II., 2000 9/11

Les

R.S.C. 4 watt GRAM
AMPLIFIER KIT 59/11
Complete set of parts to build a good
quality compact unit suitable for use
with any record playing unit. Mains
isolated chassis. Separate Baas and
Treble controls. Output for 2-3 ohms
speaker. For 200-250 v. A.C.

JASON VHF/FM 26.19.11
TUNERS FMTI
Complete kit with valves. Carr. 5/-.

R.S.C. 4/5 WATT AS HIGH
GAIN AMPLIFIER
A highly sensitive 4 -valve quality
amplifier for the home, small club,
etc., suitable for all crystal or ceramic
P.U. heals and practically all

vacate Bass
and Treble
controls

" lift "

Hum level
71 dB. down.

Negative feed back 13 dB. Re-
serve power supply 300 v. H.T. and
6.3 V. L.T. for Radio Tuner or Tape
Deck Fee -amp. For A.C. mains 209-
250 v. Speaker output 3 ohms. Kit
complete in every detail. Fully
panelled enamelled chassis, pointd o -
point wiring diagrams gAi7s
and instructions. As-
sembled, ready for use, 26/61-.

R.S.C. BATTERY
INTEREST CHARGESELIMINATORS

Type BM. Size REFUNDED51 x 4I x tin. ap-
prox. Completely replace. - on Credit
supplying 1.5 v. and 90 Sale
A.C. mains 200-250 v. . purchasesis available. Complete

t with diagrams41/.7 settled in
(Sr 59,11 ready for use. 3 months

TAPE PRE-AMPLIFIER/1.l'i.ar
LP

Switched Equalisat ion. For Recording
at 151st., 35in., 7Iin. per see. EM84
Recording Level Indicator. Designed
as the link between a Magnavox Tape
Deck and Hi -Ft amplifier. Suitable
almost any Tape Deck. Cash or Terms.

S.A.E. for leaflet. 14 Gns.

TRANSISTOR SALE
Mallard OC71, 0081. 0072 2/11:
OC45, 0C44 3/11; 0075 7/9: OC71
8/9: AF117 6/9; Ediswan X A101,
XA112, XCIO1A 3/9, 15,1.
for up to 3 transistors.

HEAVY DUTY SELENIUM
RECTIFIERS Only 19/9

PAY. (Bridged).
12 v. 15 amt..

SELENIUM RECTIFIERS F.W.
(Bridged) All 6/12 v.11 c. 3utput.
Max. A.C. input 18 v.
1 a. 3/11; 2 a. 6/11; 3 a. 9/9;

4 a. 12 9; 6a. 159.

HEAVY DUTY BATTERY
CHARGER KITS 6/12 V.
Consisting of Mains Tram., 200-250v..
Rectifier, A meter, Variable Charge
Rate Selector, Panels, Plugs, Fuses
and holders. Fully punched, stove
enamelled case and circuit.
4 a. 49/11 6 a. 69/11

Or Assembled ready for see (II!. extra.

ELlyC
WW -136 FOR FURTHER DETAILS

11FT. WHIP AERIALS. 6 sections, copperized
steel and painted. Dia.,//in.-tin. Complete with
moulded base 21X 3?;in. 9/6 each. Post 1/6.
ELECTRONIC MULTIMETER C.T.38. AVO type
R. 11 ranges: 10 µamp. to I amp. D.C./A.C.: 250
µvolt to 250 volt D.C.; 50 µ watt to 5 watt; 0-200 Megs.
in 4 ranges; Output measurement 13 Decibels down to
7 Decibels up; Balanced Valve Voltmeter: Built-in
stabilised Power Pack 110-250 volt A.C. Complete in
light steel case. £17. Carr. I0/-.
1155 B. RECEIVERS air tested before dispatched.
£6/10/-. Carr. 10,',
AR.88 RECEIVERS Type "D" as new condition.
£40. Carr. £2.
SLYDLOK FUSES 15 amp. 230 v. D.C. 440 v. A.C.
1/6 ea. 15/- per doz.
3 KVA AUTO TRANSFORMERS 110/250 v.
Mounted in steel case with external hand voltage
regulator. 7 Taps. Brand New. £12. Carr. 10/-.
HEADPHONES Balanced armature, DLR5. Brand
New. 9;6 pr. Moving coil type, with ear muffs for
noise excluding. 12/6 pr. Same fitted with moving coil
mike, 17/6 pr. Carbon hand mike, 7/6 each.
TANNOY LOUDSPEAKERS Ideal for all outdoor
uses enclosed in waterproof wooden case, complete
with steel baffle designed to produce directional re-
production at 5 watts. 7.50. 27/6 each. Carr. 2/6.
SMALL GEARED MOTORS Working voltage 12-24
v. D.C. Overall size 4 x 2 X tin. 15/- ea. Carr. 1/6. Minis-.
ture blower motor 12-24 v. D.C. 12/6 each. Carr. 1/6
TRANSMITTER BC 625, part of T/R. SCR522.
Chassis only. Complete with valves, except 832s and
Relay. Range 100-156 Mc/s. 21/- ea. Carr. U.K. 4/-.
LINEAR ACTUATOR 24 or 12 v. D.C. Will operate
100 lb. load in either direction. 3in. travel through
motor operated gearbox. £4/10/- each. Carr. 3/6.
38 SETS - 6-9 Mc/s. New condition. Complete
with valves. Untested, 21/- ea. Carr. 3/-. 37/6 pr.
Carr. 5/-.
SIEMENS MINIATURE RELAYS. Size 1}X I X
'tin. Res. of coils 250 ohms. 2 pole 2 way contacts,
contact rating up to 2 amps. 6,!- ea. P.P. II-.
SIEMENS HIGH SPEED RELAYS. H96B type 50
+ 50 ohms, 6/- ea.: Type H96D 5001 500 ohms.,
6/. ea.: Type H96E 1.700+ 1,700 ohms. 7/6 each.
"TELE L" TYPE FIELD TELEPHONES. These
telephones are fitted in strong steel case complete with
Hand Gen. for calling each station. Supplied in new
condition and tested. 70/- per pr. Carr. 6/6.
POST OFFICE TYPE RELAYS. 3,000 sers. 2 c/o;
2 m; slugged coil 140 ohms; 2 c/o; 2 m coil 1,000
ohms; 2 c/o slugged coil 500 ohms. All at 6/- each.
D.P.CO. AERIAL CHANGE -OVER RELAY. 12 v.
D.C. coil, heavy silver contacts. American Surplus.
12/6 each. Carr. 1/-.
MORSE KEYS complete with leads, terminals and
cover, 6/6 each.
PRESSURE GAUGE. 2in. round brass case, 0-
160 16. 9/6 each.
MINIATURE PLUGS AND SOCKETS. 8 way.
Jones. 3/6 pair.
VIBRATORS. 6 v. 4 pin. 12 v. 4 pin: 12 v. 7 pin,
Syn. All 6/- each.
ELECTRO MAGNETIC COUNTERS. Register
up to 9999, coil res. 3000. 5/- ea.
ELECTRIC PUMPS. 24 v. D.C. Overall size 7x
x 25.,in. 7 C.P.H. Brand New. 37/6 ea. Carr. 2/-.
P.O. TYPE Desk Telephones, black only, Brand new,
boxed, 27/6. Carr. 2 6.
P.O. TYPE TELEPHONE HAND GENERATORS.
38 v. A.C. In black wood cabinets. New. 6,-. Carr.
2/-.
MODULATION TRANSFORMERS. 150 watts,
suitable for pair 8I3s, driving 813s. Size: 6in. 5in.
X Sin. Brand new, boxed. Price 27/6. Carr. 276.
WEE MEGGER Insulation Tester 500 v. with Con.
test range from 0.1 ohm to infinity. Bakelite case with
hand gen. £9 ea. Carr. 5/6.
CUT OUT 12 v. or 24 v. operation. Heavy duty silver
contacts (5c. 849). 7'6 ea.
OSCILLATOR UNIT ARC27. Complete with 10,000
kcs. crystal Oven. Brand new. Manta. by Collins,
U.S.A. 45/- ea.
SUPER LIGHTWEIGHT HEADSET, complete
with Boon mic. made to highest Ministry Spec. Moving
coil. Our price 35'- set. Carr. 3 Also Super Light-
weight Hand set, 17/6 ea.
200 AMP. 24 v. D.C. GENERATORS. ex Air
Ministry, 19/10/- ea. Carr. 10/6.

S.A.E. all enquiries.

r. rYzcar
108 CHESTER ST..13IRKENHEAD,CHESHIRE
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MANCHESTER 4.33 WITHY GROVE/
Telephone. DEAn sgate 7 710

FREE GIFT OFFER
OF A BRAND NEW WORLD FAMOUS E.M.I. FISK SOLARISCOPE VALUE L2.2,
WITH EVERY ORDER VALUE £5 AND OVER. THIS UNIQUE INSTRUMENT
WHICH IS A BOON TO SHORT WAVE LISTENERS CLEARLY SHOWS THE AREAS
OF DAYLIGHT AND DARKNESS ALL OVER THE EARTH AT ANY GIVEN HOUR.

"

-

MINI -MOTORS. 3 v. to 4.5 v. operation. Ideal for mini -racing ears, models and toys
" Ltrg. " . I I x lAin.) 3!11. Medium ( I ...1!, x Llin.) 319. Small (.1"o x 1 x lin.) 3/3.
I. ,,. I'. t. I. :sta..
BRAND NEW! Why use Sapphire Stvlii in your record-player when at very little extra
cost you can have a first -grade

GENUINE DIAMOND STYLUS

PRICE 7:11 pins Ild. P. & P. A, al Ill a, nplaceineuts for the following popular types
only atn p:-

it TC8LP -resent BSR Tat STEREO --BRS.TC13 LP/STEREO-COLLARD STUDIO " 0
LP:ROSETTE --- GARRARD GCS LP - ACOS GP 115/87LP - ROSETTE BF401LP

GARRARD GCE LD. ALL FULLY GUARANTEED.
SPEAKERS. A few items from our range..: Olin. ROLND, high quality, British, fitted
I wetter conc. 6 watts -available in 30 or 150. Wonderful value at 29/8. P. & P. 3/6
12In. ROUND. B & A 3D 25/6. P. & P. 3/6. 13 x 8in. GUITAR SPECIAL. E.M.I.
1.511 20 watt £9/5/-. C'arr. Paid. No. ROUND. Best British make, son SIC P.P. 1/6.
TWEETER. 211n. Black plastic cone, round on Square Frame. E.M.I. 311-12/6,
plus 1/ti P. & P. P.A. HORN Speaker, 80 15 watt, 9 x gin. Swkel mounting brackets.
£515/-. Carr. Paid. Many other sizes and types available from tin.
MICROPHONES. LAPEL/HAND MIKE-liin. dia. Lapel Clip, Ideal for tape recording.
With lead. Very sensitive 7/6. P. & P. 1/,
CRYSTAL HAND MIKE. Robust and sensitive. Cream plastic case. Just the thing for
tape recorders 8/6. P. at P. 1/0.
ACOS M IC 40 -World famous Desk Mike 13/9 plus P. & P. 1/3.
ACOS )ILC 45 -Splendid Curved Hand Grip Crystal Mike 14/6 plus 1'. & 1'. 116.
AIDS M IC 00-" Stick" Type Crystal Mike 18/6 plus P. at P. 1/6.
Alffns Round Crystal Inserts lin. dia. sic 1 pm dia. 7/6. P. & P. 6d. on either.
DYNAMIC HAND/DESK-TYPE. 50K0 with cable and plug to..suit most recorders, etc.
1.813. I'. x P. 1/3.
DYNAMIC HEAD. 50K 0 for use withstand. Most attractive, used by many professionals
and V.I I 011), 48'-. P. & P. 2/6.
TELESCOPIC FLOOR STAND. HEAVY BASE. Standard thread. Suits above or any
other mike 49-6. on, & l'kg. 2,6
TELEPHONE PICK-UP COIL. For reeonling or amplifying both sides of telephone
conversation. Suction cup Intim to Telephone: with lead 7/6. P. & P. 1/-.

MANN' OTHER TYPES AVAILABLE.
INTER-COMM. DE -LUXE 2 -WAY. Ideal for offices, workshops, theatres, etc. Highly
efficient, safe BABY ALARM. No mains -works off PP3 battery, which lasts for months,
obtain:Ode everywhere. Buzzer call system, complete with lead, plugs, battery, in hand-
some carton. 631-. P. & P. 2/6.
PICK-UP ARM. Lightweight, with T/0 crystal cartridge and styli for L.P. and 78 r.p.m.
records on base with rest 27/6. P. a I'. 2/6.
DYNAMIC (50K01 mike for stand use. Very attractive design with punched chrome

Swivel action with atonal mounting brackets 49/-. P. & P. 2/6. (Suitable heavy
base floor stand, telescopic, standard thread 49/6. Carr. 2/6.)
4 TRANSISTOR 8 W. AMPLIFIER. Size 2: x 21 x 1}. 3. 8 or 150 output. 9 volt battery
oper..t.,.1. II i,hly sensitive. Price (less battery) 52/6. P. & P. 1/6.
VERNIER DIALS -lit s stimulant lin. spinalle-approx. 8 : 1 ratio. Marked 0/100 through
I so . small tome' 210. dia. 101. Large ffin. dia. 1.2/-. Post on either 114.
MAINS TRANSFORMERS. 33009330, as inA, 6 v. and 0.3 v. at 2 amp. Chass mtg.
2:10 v. ,.r I Ira,-. I N. Siz.e 4 , , 2.;i1... 21 - i-ii P. A P. '2/- Voltage Dropping Irma.

2.... ,, . IN. :4.5 1. .. 9 ,,,,,1 17 ,. ,,,,t ,,1 4 amps. Moly uses. Meal for flattery

RECORD PLAYER DECKS. GARRARD All latest mmiels. All
SRP12 3 -SPEED SINGLE PLAYER 4 5 6 fitted Mono Curti idge.
SP25 DE LUXE 9 -SPEED SINGLE PLAYER £9 9 6 Stereo 10/- extra. Carr.

& Pkg. all models 7/6
MODEL 10004 -SF EED AUTO -CHANGE £5 19 66 (cept SPit 12, -lee

P.8ME IIA 4 -SPEED DE LUXE AUTO -CHANGE £8 19
0

hot
price includes tree

MODEL 3000 4 -SPEED AUTO -CHANGE £8 10 gift.

PICK-UP CARTRIDGE REPLACEMENTS
STAN] /Alt If pi 0 I 9 It FO It MOST It Et 'ORD-PLAY ER ARMS. ALL T1: It NOVER
TYPES WITH STYL11 FOR L.P. & 78 RPM.
ACOS GP/67-2 MONO 12/6 e.eb.
ACOS GP/91-1 MONO-DE-LI NE 17/8 each.
ACOS GP/73.2 STEREO 251 -each.
Postage and packing 9d. each.
Finest Quality British made 31 Y L AR Recording Tape. Fully Guaranteed.
31n. WS Message 5/- 51in. 1200ft. Long Play 12/8

600 Standard Play 8/6 7nr. 1800ft. Long Play 19/6
850 Standard Play 11/6 Sin. 1200ft. Double Play 15/-

1200 Standard Play 14/6 51in. 1800ft. Double Play 22/6
900ft. Long Play 11/3 ,m. 2400ft. Double Play 25/-

P. & P. 1/- per reel. Four reels and over post paid. R.B.-MYLARbaaed recording
is of infinitely superior quality and far stronger than Acetate base tape.

MULTI -TEST METER. Pocket size -4) Y 31 x kin. 20,0000 p volt.
D.C. Volts ('!0,0000 P.V.) 0/5/25/250/500/2500 D.C. Current 0-50 microamps.

2.5mA/250mA
A.C. Volts (10,00011 P.V.) 0/10/50/100/500/1000 Resistance: Offiko -0/6 megoluns
Capacity: 10µµF to .001µF/.0010 to .1p1, Descibels: -20 to d 33 alB.
COMPLETE with batteries, instructIm., leads 72/8. P. A P 1/I).
Other types available from 37/6.

Some popular types from our range: -
0044 and OC45 3/6 each. 0071 2/9. 0072 3/6. 0081 and 0C8ID 3/- each.
00169 3/9. 0C170 3/6. AF117 4/-. 01.120 7/6. GETS 5/9. General purpose

0071) 1/... each. Postage 6d. up to 3. Over 12 sent P. et P. paid.
R.F. FIELD INDICATOR. Ideal for use with radio controlled models. Checks radiation

existing antenna. Tunes 1 to 250 Mc. in A bands. Sensitive 200 mA meter move-
ment. 5 section plug-in aerial. Phone jack anal crystal earpiece for monitoring. No

required. Powerful magnet for attaching to metal surfaces. Complete with
47/8. P. & P. 2/0.

Cash with order -No C.O.D. Orders totalling £5 and over sent carriage paid
..,pt lac Record player decks and Transrecelvers where carriage is Shown). Onaranteed

mom 3 nfanded if goods returned pylori within 7 days of despatch.
REMEMBER THE NOVEL FREE GIFT EXCLUSIVE TO US:

welcome - -Very many more lines to choose from. Open 9.30 a.m.-6 p.m. Mon. -Sat

PRE-PAK SEMICONDUCTORS
DAVIS & WHITWORTH LTD.

BY 222-224 WEST ROAD, WESTCLIFF-ON-SEA.
PHONE: SOUTHEND (OS02) 46344

5o. Pit it I.

Al. ii -Sid non met Mei, 111'1110 lap 20
Al. 10 -Relays, mixed types and voltages ' 20
A3. 20 -Mixed, marked and tested tram. 20.-
Al. 0 -Oil. recs. 100-400P1V, 0.5-1A 20/-
A7. 1-500 Mob epitaxial mesa. PRP 211700 20/-
A.8 6 --Sub. min. zeners, 3.6-I5V, 400mW. 20/-
Al. 1-25174 real power trans. 80v., 150W 20/-
Al2. 1 -High power, high volts, 25024, 100V 100W 20,-
A13. 26 -Assorted tram. and diodes, all new.. 20 -
A14. 4-25801 p/trans. germ. 30V 10Me/s 20 -

ESSEX

TRANSISTORS P1.1,
AE114 4 -
AF116 -
Al'118 :3

AP117 4
AF118 7 6
A11119 3 6
AF178 30
Mgt! `' 6

5 -

nEni 4 6
NKT21.3 2/6
NKT262 2/6

DI. 30 -Unmarked, untested, trans. new 10 0041 2 6
112. 4 -Molar cells, Me. Book of ins. 10 - °C4. 4 2 6
B3. 4 -OAS good bonded diodes. Dullard .. 10 -

n,..4
" 2 6

0071 2 6
114. 20 -Germ. diodes, SOPIV, 40Me/s 10i- 0075 2,6
Bd. 6 -Matched set, 0C44/46/8113/81 101- 0073 5/-
37. 1-80 watt power trans. liMcis NPN 101- 0091 ' 2/6
138. 2 -Power trans. 0C213/3N type 10/- 008131 2/8
319. 1 -Light sensitive cell, ORP12 type 9/- Ma 4/-
3110. 10-60y trans. germ. MP, latest type 10/. 00139 ' 2/6
B12. 1 -Tunnel diode, AEY11, 1050Me/s 101- 00140 5
B13. 7-BA115 G.B. diodes T. V. video 10/- 00170 2 6
B16. 8 -Bi-directional trans., ABM 10/- 00171 4
B20. 4 -Assorted NPN trans., TO -6, TO -18 .... 10/- 00200 5;-
1121. 2-SII, rem 10 amp., 50-100PW 10/- 01)201 8/-
B32. 4-1 amp. recs. 200/300 P1V 10/- 20301 2/6
1133. 10 -Germ. diodes, assorted tyliies 10/- 20302 2'6
B34. 8 -Silicon diodes, assorted types 10/- 20344 2 6
B35. 2-2 miter diodes 11W., 7 and 10 volts .. 10/- 20371 2 6
B36. 10 -Gold bonded, diOdes, assorted 10/- 20417 o 6
Cs2. 1-Uni Junction, 252180 or 2N2646 151- 25897 5 -
C4. 2-11F power trans., 0021 and BUY11 .... 151- 7N790 5

FIRST EVER LOGIC KITS. Learn for yourself how computers work, even make
one for yourself. Full instructions for a noughts and crosses machine, binary
counters, timers, etc. L.I. 5 gns. L.2. 10 gns. No need to purchase both kits,
you can start with L.2. which incorporates L.I. DETAILS FREE.

MAKE A REV COUNTER FOR YOUR CAR. THE " TACHO BLOCK".
This encapsulated block will turn any 0-ImA meter into a 20/ -eachperfectly linear and accurate rev, counter for any car.

NO CONNECTION WITH ANY OTHER FIRM. MINIMUM ORDER I 0- .
CASH WITH ORDER PLEASE. For complete lists and substitution charts
send If- in stamps, add l!. post and packing. OVERSEAS ADD EXTRA FOR
AIRMAIL.

WW -137 FOR FURTHER DETAILS

HF SSB Handy, Portable & Fixed

VUFII-IFFP.M1 TRANSCEIVERS

"SKANDIA SSB-10W"
Solid State HF SSB IOW
PEP Portable/Mobile/Fixed
Multi -purpose Transceiver

Other products
* AM/FM MPX Stereo Tuner

Amplifier.

* 8 track 4 channel Cartr dge
Stereo Tape Player.

TOMURA BUSSAN KAISHA LTD.
Nagoya, Japan. Cable Add.:

Manufacturers
& Exporters:

C.P.O. Box No. H8
"SKANDIA" Nagoya.

VITALITY

Miniature and Sub -Miniature
Indicator Bulbs in sizes from 4.5mm

Catalogue from

VITALITY BULBS LTD
MINIATURE LAMP SPECIALISTS

BEETON'S WAY, BURY ST. EDMUNDS, SUFFOLK. TEL: 2071 STD 0284/2071
WW -135 FOR FURTHER DETAILS
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VIKING TRANSISTOR
40-50 WATT AMPLIFIER
OPERATING INSTRUCTIONS.
GENERAL. An extremely reliable
lightweight amplifier capable of giving
40-50 watts of undistorted sound,
made possible by the use of the latest
semi -conductors (transistors) and
techniques which ensure space-age
reliability under the most rugged
conditions. It is designed as a general
purpose amplifier particularly suitable for use with musical instruments that
require exceptionally high treble response (not recommended for Bass Guitar).
Tremolo facilities are available on Channel I only. INPUTS -CONTROLS -
CHANNEL 1 (Tremolo). This contains two high gain input jack sockets
controlled by Volume Control I which is mounted directly above the two
sockets marked Tremolo. BASS I. Gives a controlled boost to the lower fre-
quencies on Channel I only. TREBLE I. Gives a controlled boost to the high
frequencies on Channel I only. TREMOLO. This operates on Channel I only
and the variations of intensity and speed of the Tremolo beat is adjusted by the
controls DEPTH and SPEED. A socket is provided in the rear of the amplifier
so that the Tremolo may be switched on and off by the use of a footswitch plugged
into the socket. If you wish the Tremolo to be used without the footswitch,
this is possible as the footswitch is only used to short out the effect. INPUTS
AND CONTROLS -CHANNEL 2 (Normal). This contains two high gain
input jack sockets controlled by Volume Control 2 which is mounted directly
above the sockets marked Normal. TREBLE. Gives a controlled boost to the
treble frequencies on Channel 2 only. MAINS VOLTAGE. Fully adjustable.
200-250 volts A.C., 50 cycles. POWER OUTPUT 40-50 watts sine wave British
rating. Very little distortion. OUTPUT IMPEDANCE 3 ohms. Price 21 gns.,
plus CI postage and packing.

WOLSEY U.H.F. AERIAL AMPLIFIER, two -Stage, gain 23 dB, noise factor
8 dB. power consumption 6 mA at 14 volts. Two AF186 transistors, complete with
built-in power supply in metal case, list price 9 gns. Our Price 44 gns., plus 2/6
postage and packing.

MAINS TRANSFORMER, primary 200/250 volts, secondary 425/425 volt,
250 mA, 6.3 volt 4 amp, 5 volt 3 amp; fully shrouded, chassis mounting. Price E2/51-,
plus 7/6 postage and packing. Auto transformer step -up -step-down, 240/110 volt
400 watt. Price f1/51-, plus 7/6 postage and packing.

MAINS TRANSFORMER, 200/250 volt, secondary 250/250 volt 70 mA 6.3 volt,
3 amp drop -through. Price 12/6, plus 4/6 postage and packing.
Elac 10in., 10,000 lines ceramic magnet. 3 or 15 ohms 7 watt. Price E1/9/6, plus
4/6 postage and packing.

R & Tv,
)f,',7'
3in.
54in
51in.
7in.

FIRST QUALITY PVC TAPE
Std.
Std.
L.P.
L.P.
D.P.
L.P.

850ft.
1,200ft.

240ft.
1,200ft.
I ,800ft.
I ,800ft.

9/-
11/6
4/-

11/6
18/6
18/6

5in.
3in.
Sin.
5,Iin.
7in.
4in.

L.P. 850ft.
T.P. 600ft.
T.P. 1,800ft.
T. P. 2,400ft
T.P. 3,600ft.
T.P. 900f t.

10/6
10/6
25/6
32/6
42/6
15/ -

NEW Transistorised SIGNAL GENERATOR
Size x 34in. x Ilin. For I.F. and
R.F. alignment and A.F. output. 700 c/s.
frequency coverage 460 kc/s to 2 Mc/s
in switched frequencies. Ideal for
alignment to our Elegant Seven and
Musette. Built and tested. 39/6P. & P. 3/6.

POWER SUPPLY KIT
A.G. Mains 200/250 v.

Incorporating " C " core type mains
transformer, full wave metal rectification
and smoothing condenser. Smooth out-
put 250 v., 250 mA and 6.3 v. 4 amp, for
Heaters. 25,/ P. & P. 9/6

POST & PKG.
ON EACH

1/6.

4 OR MORE
POST FREE

`ELEGANT SEVEN' MK IIA
7in. x 4in. P.M. Speaker at no extra charge.
Power supply kit to purchasers of " Elegant
Seven " parts, incorporating mains transformer,
rectifier and smoothing condenser, A.C. mains
200/250 volts. Output 9 v. 100 mA. 7/6 extra.
* De luxe grey wooden cabinet size 124in. X

x 34in.
* Horizontal easy to read tuning scale printed

grey with black letters, size I Ifin. X 2in.
* High " Q " ferrite rod aerial.
* I.F. neutralization on each separate stage.
* D.C. coupled push pull output stage with

separate A.C. negative feedback.
* Room filling output 350 mW.
* Ready etched and drilled printed circuit board

back printed for foolproof construction.
* Fully comprehensive instructions and point -to- ONLY £4.4.0

point wiring diagrams.
* Car aerial socket. Buy yourself an easy to build
* Fully tunable over medium and long wave. 7 transistor radio and save at

168-535 metres and 1,250-2,000 metres. least £10. Now you can build* All components, ferrite rod and tuning this superb 7 transistor super -
assembly mount on printed board. het radio for under E4/101-.

* Full after sales service. No one else can offer such a
* Parts list and circuit diagrams 2/6, free with fantastic radio with so many

parts. de luxe star features.

SPECIAL OFFER

Plus
7/6 P. & P.

MULTIPLEX DECODER
Now is your chance to benefit in full from
the new B.B.C. stereo transmissions with
our Multiplex Decoder. Design features:
Highly efficient Mullard vinkor pot cores.
Two semi -conductor diodes. Double purpose
valve. Printed circuit type construction, high
input impedance. Specification: Cross talk
minus 26 dB at I kc/s. Input requirements
0.5-1.5 RMS. Stability plus or minus 0.1%.
Voltage requirements H.T. 190-250 volts.
D.C. at 5 mA heaters 6.3 volts. A.G. at
300 mA. Self powered unit shortly available,
price to be announced. Size 54in. x 34in. x
lin. Fully built and tested.

For receiving STEREO FM

Price £4.4.0 P. & P. 3/ .

Type E MOTOR
Small A.C. mains motor 230/250 volts
complete with gear- i g /.P. & P.

box. 6 r.p.m. 4/-.
Similar to above motor but with-
out gearbox. 9/6. P. & P. 3/-.

SILICON
RECTIFIERS

250 v. P.I.V. 750
milliamps.

Six for 7/6.
Post paid.

EXTRACTOR
FAN

A.C. mains 230/
250 v., complete
with pull switch.
Size 6 x 6 x 4in.
Price 27/6, plus
5/- P. & P.

TRANSISTORISED 14- WATT AMPLIFIER
comprising 2AC, 128, 20C, 75 and 2 AAI29
separate bass and treble volume controls. Com-
plete with Power Supply A.C. mains, 240 v.
Size 74 34 ./ 2in. Price 50/-, plus 2/6 P. & P.

3 TO 4 WATT AMPLIFIER
3-4 watt Amplifier built and tested. Chassis size 7 x 34 x
lin. Separate bass, treble aid volume control. Double
wound mains transformer, metal rectifier and output
transformer for 3 ohms speaker. Valves ECC8I and 6V6.
f2j5j-, plus 5/6 P. & P. The above in Kit Form, E1/14/6,
plus 5/6 P. & P.

CYLDON U.H.F. TUNER
Complete with PC88 and PC86 valves. Full variable tuning.
New and unused. Size 44 x 54 x Ilin. 35 Plus 3/6
Complete with circuit diagrams. / P. & P.

Concealed Lighting YOU can fit!
40 watt Fluorescent Light Kit incorporating
G.E.C. or Thorn 2ft. 40 watt Tube, G.E.C.
Choke, 2 Bi-pin holders, starter and starter
holder. Normal price of the above com-
ponent parts would be E3 approx.

NORMAL PRICE E3.

Our Special 1 /
Price - complete.
For personal shoppers only.
This item will not be posted.

OUR NEW BRANCH AT

323 EDGWARE ROAD, LONDON, W.2.
IS NOW OPEN -PERSONAL SHOPPERS ONLY.
All orders by post must be sent to our Acton address.

Early closing
Thursday

RADIO AND T.V. COMPONENTS (ACTON) LTD
2IA HIGH STREET, ACTON, LONDON, W.3.

SHOP HOURS 9 a.m. to 6 p.m. EARLY CLOSING WEDNESDAY.
Goods not despatched outside U.K. All enquiries stamped addressed envelope. Terms C.W.O.

GEC DOORBELL
Complete with mains trans-
former, 240 v. A.C., and illumi-
nated bell push. Price 12/6,

plus 5/6 P. & P.

B S R Tape Deck
A.G. 200,250 v.. tape speed 3/4 twin

track.

Special price

£5.19.6
Post and packing 7 6.



10S WIRELESS WORLD MARCH, 1967

ZENITH SLIDING RESISTORS
Worm drive type 7.5 ohms 4 amp. Length 10ins.
Price 30/, P.P. 2/6.

BURCO POWER RHEOSTATS
7.5 ohms at 5.48 amps, 3 ohms at 8.66 amps. Price
42/6. P.P. 2/6.

FATIGUE METERS MK. IB
This extremely light self-contained instrument
measures and records g forces from an accelero
meter in the ranges of 0.05 to I.95g on the six
high speed counters, all counters are clearly marked
with the relative g forces enabling a permanent
record to be kept. The only power required is
12 or 24 v. D.C. for relay operation. Size 6 X 6 X
4in., weight 41b. Price C9/19/6.

ZENITH AUTO. VOLTAGE REGULATOR
Input 210-260 vac. Output constant 230 vac plus
or minus I at 32.6 amps., small size modern
equipment, for a small outlay will protect your vital
equipment against voltage fluctuations. Price,
in as new condition, £65. Carriage 30/-.

COLVERN HELIPOTS (Ten Turn)
Type CLR 26/1001/13. 25K ohms

CLR 26/1001/14. 10k ohms
CLR 26/1001/14. 100k ohms

Price 30/- each. Brand new stock.

SPECIAL OFFER -RHEOSTATS
3000 ohms 75 watt C/W instrument knob, brand
new stocks, 15/-. P.P. 2/-. Also 50 ohms 1.5 amps.,
12/6. P.P. 2/-.

TELEPRINTER, CARRIER FREQUENCY
SHIFT ADAPTOR

By Redifon, in nes condition, comprising F.S.K. and power
supply unit in two separate transit cases; the P.S.U. has built-in
80-0-80v. P.B.U. which enables the unit to work directly Into
Creed 7B or other types of teleprinter, for operation with
most types of Service Receivers. 11, frequency adjustable
445.475 Itc/s. sold complete with all plugs, cables, etc. Power
supplies 240 v.a.c. or 24 vile. Price £101101- ^s riag'

POWER UNIT TYPE 234A
A source of power to operate your 1392 RA' or any equip-
ment that requires a fully smoothed output of 250 v. d.e.4-
ii.8 v. at 6 amps.. for bench or (Ills. rack mounting,
fullyposed tapped input 200 to 230 v.a.c., brand new cased
units at only 55/.. P.P. 12/6.

ANA APR4 VHF COMMUNICATIONS AND
SEARCH RECEIVERS

For the first time offered in new boxed condition.
Frequency Range 38-1,000 Mc/s. Accuracy I";.
Five I.F. stages. Output impedance 600 or 4,000
ohms. Power supply 115 v. A.C. (internal). Price
complete with three tuning units. NEW £90.

AVOMETER MODEL 7
New Ministry Release, in as new condition,
Fully guaranteed. Price E12/10/-, P.P. 7/6.

MARCONI POWER OUTPUT METERS
TYPE TF340

Measures 5 mW-5 watts F.S.D. A small portable
instrument in excellent condition. Only £12/10/..
P.P. 7/6.

COSSOR SPLIT BEAM OSCILLOGRAPH
Model 1049 Mk. 4. Time base eighteen ranges from
150 us to 7.5 sec. Frequency response DC to 200kc!s.
at 30" down. In as new condition, not to be con-
fused with the older models. Price E45, also Model
1035 Mk. 4.

L.T. TRANSFORMERS
s. C.T. three times, at 3 amps., 230 V. primary. The,.

I ia4.A. transformers are excellent for charging pulp.,
New boxed. 22/6. Carr. 3/6.
12 v.- 7 s .-11 v. at 1.5 A. 1,011y shronded, tapped prin,
24o A.1 ...TIM II size. 12:8...h. P.P. 213.

P. F. RALFE
423, GREEN LANES, HARRINGAY,
LONDON, N.4. MOUNTVIEW 6939

Tinsley Vernier Potentiometer Type 4363F Auto.
Measurement Range I. From Minus 0.00001 volts

to plus 1.801 00 volts in steps of 0.000 01 volts.
Range 2. From minus 0.000 001 volts to plus 0.180

10 volts in steps of 0.000 001 volts
Main Dial 1.7 in 17 steps of 0.1 volts.
Vernier Dial 0.1 volts in 100 steps of 0.001 volts.
As new, Price E95. C/W Standard Cell.

AUDIO OSCILLATORS
B.S.R. L.O. 50A with LF & HF Dials Range 20 cis.-
20Kc/s. O.P. Meter etc. price CIL Callibration and
condition excellent.
B.S.R. L.O. 8002 Range 20 c/s to 25Kc/s. with
H.F. & L.F. dials., and high gain amplifier, Muirhead
attenuator O.P. meter. Price E45.
Marconi Type TFI95L. Range 10c/s.-20Kc/s. with
O.P. meter, etc. Price £15.
Muirhead type D -330-B. Range lOc/s-200Kc/s. in
three ranges output 10 MW -I watt into 600 ohms,
with attenuator O.P. meter. Price £30.

CAPACITANCE BRIDGE ELECTROLYTIC
B.P.L. Cat. No. ZD00506. Measures capacitance
under full working loads (variable voltage selection),
easy to operate. C/W voltmeter, leakage current
meter, balance indicator, discharge switch, etc.
Range .2 mfd. to 2,200 mfd. A modern instrument
in new condition, and guaranteed accurate. Price
C3S, P.P. 20/-.

MARCONI CRIS0/2 COMMUNICATIONS
RECEIVER

Range 2Mc/s to 60Mcis C/W mains P.S.U. and case
in very good condition. Price 05.

MINIATURE LEDEX ROTARY SWITCHES
5 bank single pole II way for 24 v. operation.
Brand new stock. Price only 30/-. P.P. 2/6.

MUIRHEAD REFERENCE CELLS
Type D -845-C. " LI " shaped type. Brand new in
individual cartons. Price 25/-. P.P. 1/6.

MINIATURE RELAY BANKS
Six miniature relays 9-12 v., 1 make per relay, contained
in neat aluminium ease 6 x 4 x 1lin., with six half inch
spaced crystal holders, designed to switch any desired
crystal by remote control. Relays and crystal holders
can be ,':toils removed for other uses if required, terrific
s lbw onlv 15'6. P.P. 1/6.

THE

PEMBRIDGE

COLLEGE

OF ELECTRONICS

FOR TRAINING

IN RADIO

AND TELEVISION

FULL-TIME COLLEGE COURSE
IN RADIO AND TELEVISION
Our Course, of sixteen months' duration, provides a fundamental
training for radio and television engineers. It includes theoretical
and practical instruction on transistor television receivers, U.H.F.
television receivers and colour television.

Exactly half the time is spent on practical work and the course
provides excellent practical experience on valve and transistor
radio receivers and high-fidelity equipment and all well known
makes of television receivers.

The Course is recognised by the Radio Trades Examination Board
(R.T.E.B.) for the Radio and Television Servicing Certificate
examinations.

Next Course commences 4th April, 1967.

To: The Pembridge College of Electronics (Dept. P10)
34a Hereford Road, London, W.2.
Please send, without obligation, details of the
Full-time Course in Radio and Television.

Name

Address

CMP5
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Amplification
SUPER P.A.
SYSTEM

Comprising twaeramplifier, horn speakers,
snatching microplune and floor or table
stand.
R.A. 30 TUNER AMPLIFIER. 40 watts
output. Fully tunable over Medium wave
(535-1005 kc/s.). High class amplifier
section with twin mike inputs, 50 K/ohms.
Gram., tape and mike mixer. Separate
volume control for each input. 10 valves
and 1 diode. Tuning meter and output
meter. Size 18 x luf x Tin. high. 42 gns.
TU.25 REFLEX HORN SPEAKERS. Strong
and durable, weatherproof, waterproof and
shockproof. 201in. dia. 25 watts output.
15 ohms impedance. Freq. response 100-
10,000 c.p.s. Gives excellent reproduction
of speech and music. 22 gns. PAIR (or
211119/8 each). (TU.35, 35 watt model,
20/- extra.)
MATCHING DYNAMIC MICROPHONE.
Suitable for desk, hand or stand. High imp.
50 K/ohm. 6 gns.
TELESCOPIC MICROPHONE STAND.
Chrome plated. Choice of floor or table
model. 3 gns.

MIGHTY MIDGET I 2v. PORTABLE
-MOBILE P.A. SYSTEM

Comprising 12 v. amplifier with matching
dynamic microphone and horn speakers.
YA.110 TRANSISTOR AMPLIFIER 12 v.
D.C. operation. 16 watts output. 8 or
16 ohm output impedance. High and Low
impedance inputs for mike, radio and tape
recorder. Volume control. Size only 11 x
31 x 51in. Can be mounted on any car or
boat by means of clamp supplied regardless
of its type of grounding. Low current
consumption. CoMplete with matching
dynamic microphone fitted jack plug, spare
jack plug and mounting brackets. Price
12 gns.
Y8-5 REFLEX HORN SPEAKERS. 5in
dia. 8 ohms impedance. 5 watts output
Frequency response 450-6,500 c p.s. Water-
proof, shockproof, lightweight. Attractive
dark blue finish. 3 gns. each.

SUPER POWER LOUDHAILER
Hearing
range 1,000
ft. Light
weight, self-
contained,
portable dy-
namic direc-
tional type
microphone
with cardoid
polar dia-
phragm
Fully transistorised power amplifier. Long
battery life. Ideal for all outdoor events.
Brand New and Guaranteed. 12 gns.
Junior Model 24/15/-. P. & P. 2/6.
All the above units are brand new and
guaranteed. Can be purchased as complete
systems or all are available separately.

COMMUNICATION
COMPACT COMMUNICATIONS RECEIVER CR.150

The latest design. Covers 4 wave-
bands with a continuous frequency
range of 540 kc/s. to 30 Mc/s. Will
receive all broadcast bands plus.
amateur and world-wide short wave. 1- - -.-
Exceptionally sensitive tuning circuit
Extra large easy to read dial with
Bandspread tuning. " S " meter for
fine tuning. Built-in speaker and telescopic aerial. BFO for morse
code listening. ANL. for clear reception. Phone output socket. Stand
by switch, etc. Attractively housed in metal case. A.C. 200/250 volt
Brand New, Guaranteed. Gee's Price 16 gns. P. & P. 10/-.

LAFAYETTE DELUXE COMMUNICATIONS RECEIVER
MODEL HA -225. 5 Bands. 150-
400 kc/s., 1.6-4.8 Mc/s., 4.8-1.4.5.
Mc/s., 10.5-30 Mc/s., 48-54 Mc/s.
14 valves. Superheterodyne circuit
Extra RF stage, Mixer/Osc. for Dual
Conversion on 6 metres, 1 RF Plus
2 IF Stages for High Gain Reception
on all other Bands. New Product

De ector Circuits, Crystal Calibrator, Improved Automatic Noise
Limiter. Gee's Special Price 48 gns.

llh
.___MmoNtO WE Me...2

TRIO DELUXE COMMUNICATION RECEIVER
MODEL94.59

4 Bands. 550-1,600 kc/s.
1.6-4.3 Mc/s., 4.8-14.5 Mc/s.,
10.5-30 Mc/s. 8 valve Super -
het circuit. 1 RF plus 2 IF
Stages for High Gain Recep-
tion. Easy to read illumina-
ted slide rule dial. Built-in
Q Multiplier. Aerial trimmer
for optimum performance on
all Bands. Calibrated Elec-
trical Bandspread on Amateur
Bands. 80 through 10 Metres, 0-100 Logging scale for S.W.L2s.
tive automatic Noise Limiter. AVC-MVC Selector on front
Stable Oscillator and BFO for clear AM, CW and SSB reception.
in edgewise S -meter. Price 30 gns. Carr. 10/-.

LAFAYETTE AIRCRAFT RECEIVER
LATEST IMPROVED MODEL HA -
55A. Covers 108-136 Mc/s. Listen
to Aircraft Communications with this
de luxe receiver. Two RF stages
with 6CW4 Nuvistor for high sensi-
tivity. 11 valve performance. Tran-
sistorised power supply. Built-in
4in. speaker. Adjustable squelch.
Brand New and Guaranteed. Size

£19/7/6. Carr. 10/6.

A**
11 in. x 5tin. x 7)in.

701117
11C1112111CMC

L ffec-
panel.
Built-

WALKIE TALKIES
PONY SUPER 9 TRANSISTOR Complete 2 -way
communication for Business, Home, Farms, Boat-
ing, etc. Brilliant design, beautifully finished.
Built-in speaker/microphone. 10 section telescopic
aerial. Battery strength indicator. Size 51 x
11 x 21in. Complete with batteries, earphones,
wrist straps. 26 gns. value for only 16 gns. pair.

LAFAYETTE GT 50, 13 Transistor. 2 channel
model featuring separate speaker and microphone.
500 mW. output. Variable squelch control, etc.
Complete with all accessories. 30 gns. pair.

PORTABLE TRANSISTORISED "WIRELESS" INTERCOM
MODEL LP.701. Special features include on/off/

volume control, push to talk lock
switch, call buzzer and pilot light.
An amazingly new space age
Intercom system needing no con-
necting wires between units.
Simply plug into A.C. power
point and talk, communication
being carried through A.C. power
lines. Units can be moved from
one location- to another without
trouble. Complete with oprrating

instructions. Ideal for office, home, factories, stores, etc. 12 gns. pair.

GEE 'Rik1311:1
15 LITTLE NEWPORT STREET,

LONDON, W.C.2. TEL: GER 6794/1453
Adjoining Leicester Square Tube Station.

Open 9-6 Monday - Friday, 9-I Saturday.

Test Equipment
NEW MODEL U -SOD
MULTI -TESTER. 20,300
O.P.V. MIRROR SCAL-
ED WITH OVERLOAD
PROTECTION. Ranges:
I >X. volts: 100 mV.,
(1.5 v., 5 V., 250 v., 1,000v.
A.C. volts: 2.5 v., 10 v.,
50 v., 250 v., 1,000 v.
D.C. current: 5 µA, 0.5
II1A, 5 mA, 50 mA,
250 mA. Size: 5/ x

1:1 in. Complete with
batteries and test prods,
£5 15 -.

NEW TRANSISTORISED
INSULATION - RESIS-
TANCE TESTER Model
PDM. 500. Push button
operation. Large easy
to read scale dial. Hand
vinyl -leather carryin
case. Rated voltage and
resistance 500 v./100 ineg
ohm. Scale range: 0.1-
100-200 megohm. Size
61 x 41 x
Price 218/18,-.

EVERSKED & VIGNOLES MEGGER 2.500 v.
(hand -driven generator). Absolutely Brand
New, complete with leather carrying case.
£85. Carr. 20 -.
ERSKINE TYPE 13A DOUBLE BEAM
OSCILLOSCOPES. Perfect working order,
110/230 v. A.C. Time base 2 cis. 750 kers.
Calibrators at 100 kc/s. and 1 Mc/s. Separate
Y1 and Y2 amplifiers up to 5.5 Ste/s.
Available complete with probe, leads, cover,
circuit diagram, etc. As new 21 gas. Carr.
30/-.

TYPE 50B VARIAC.
Input 250 v. Output
0-270 v. Maximum
current 31 amp. Rated
current 20 amp. Guar-
anteed. £25. Carr. 30 -.

AUTOMATIC WIRE
STRIPPER Model STR 23
Simple to use. Strips
any size wire. A must
for every workshop.

35/-
P. & P. 2/6.

STEREO HI-FI HEADSET Model ST.3R. Pro-
vides perfect stereo and mono reproduction.

Freq. response
25-17,000 c.p.s.
8 ohms per chan-
nel. Feather soft
ear cushions and
headband, fitted
8ft. lead with
stereo jack plug
and remote con-
trol box with
volume controls,
etc. 92/6.
P. & P. 2:6.

G.P.O. STAND-

ARD 19in. Heavy HEAVY DUTY

Duty EQUIP- TRIPOD
STAND. Id,

MEET RACKS. for P.A. speak
ers,etc.Chrom:

Channel up- plated, adjust -

rights, heavy able to 7ft.
high. 5 gnu.

duty base. Carr.12/6.
4ft. 10in. 84/10/,
6ft., 27
Carr. 20/- each.

WW -139 FOR FURTHER DETAILS
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PEN RECORDERS
Elliot portabk
meters.
As D.C. recorder: I mA. FSLI.

Movement resistance 12000.
1. A.V. current or voltage recorder:

Movement resistance at 50 c/s.
18000. Sensitivity 1 mA. A.0
PAD.

As decibel meter: source impedance
6000. Range to -10 dB.
Frequency response 30 c/s to
15 he/s.

Chart drive: 2:10 v. A.C. at lin. and
bin. per hour. Movement is fitted
with "high" and " low " alarm
contacts which can be set for any
value of the current.

Strip chart :Ein. wide. Curvilim
t P C £40

Park itIL! :LIP I 1.,a1-1.4,1 15 -.

RECORD PORTABLE RECORDING
MILLIAMMETERS

Thra: are similar tu th, hill roe s,,,,,, what
ightor, and D.C. resistance of the movement is 40011. Other
details as above. PRICE £42 10 0

:611ti 11,

MULTIMETERS
TYPE 108-1T

24 -range precision portable meter.
5,000 n.p.v. D.C. Volts 2.5-10-50-250.
500-2500 V. A.C. Volts:10-50-100-250
500-2500 V. D.C. current 0.5-5-50-500
mA. Resistance: 2,000-20,000 ohins.2
-20 megohms. Power output calibra-
tion for 600 ohms line. 28/6/..
2.1'.7/6. Dimensions: 7 tin. x rein.
0 3:in. Weight 3lib.

TYPE MFIS
A.C. and D.C. voltage ranges:

0-10.50.250-500-1000V.
D.C. current ranges:

500AA-10-100mA.
Resistance ranges: 100M 0 -131
The meter is also calibrated for
Inductance (10-100H). capacity
10.6µF1 and output level measure-
ments. Sensitivity 20000 V.
Accuracy ±2.5% for D.C. 5101
±4% for A.C. measurements.

Dimensions: ltin. Price £3 3-.

GERMANIUM

1N 38A .. 4/-
1N89 4/6
11,172 4/-
1N81 4/-
C,G4E 2/-
CGIOE 1/8
C012E 2i-
CG6 I II 31 -

POINT CONTACT DIODES
e.(;62R 1/8 0.570 2 -EX22... 1/6 0A79 2.3.

GEN44 . 1/8
GEN54 . . 21-
1105008 .. 2: -
OAS 4,13
056 4,-
0A7 41-
0547 4/6

0581
0586 3,6
OA% 2/-
0,491 2/3
0A95 3/-
89170 2/ -

MICROWAVE DIODES
1N91 3,000 mots 4/-
1N21B 3,000 mete. 6/-
1E23 9.375 me/S. 41-
1N23CR 9,375 me/s. . 20/-
1E25 1,000 me/s. 15/-
1120 3,060 me/s. 20/..
CS2A 6,000 mete 5/-
C835 10,000 me/s. 12/6
CS3B 13,000 me/s. 14/-
C84B 12,000 me/s. .. 35/-
C89B 12,000 me/s. . 30'-
0810 B 9.370 mots. 70t -

C810111: 12,000 mots.. 70/-(810I 6,009 me/s..... 5/-
CV102 6,000 mo/s. 5/-
CV103 5;-
CV111 12,000 mete. 8t-
CV112 12,000 mole. 8/-
C V291 6,000 me/s... 12/-
CV2226 12,000 me/s.. 30f-
CV22.58 12,000 me/s 40/-
C V2225 12,000 met, 100/-
81M2 13,000 me/s 37,6
SIM5 12,000 me/s 37/6
VX31:16 34,060 mots 66,,

FERRANTI TRANSISTORS ZT91
ZT05 201- ZT159

12,- ZT1484

50!-
54/-
75/ -

VALVES FOR EXPORT
* Large scale purchases and expansion of our activities enable us to introduce further cuts in our export

prices. This, in conjunction with strict quality control makes our goods most competitive, and our
service most efficient.

Our extensive stocks (over 800,000 valves, tubes and semi -conductors), spread over 2,500 types, include
comorehen;ive range of entertainment and industrial types. Our inspection facilities, approved by the
British Air Registration Board, enable us to ensure consistent quality of goods, and to issue test certificates to
E.V.S. and M.I.L. standard.

We make sure, by selective buying and constant tests and inspection, that only first grade goods,
complying with most strict specifications, are supplied.

Among our customers are: H.M. Government Departments, Foreign Governments, Post Office Departments,
PC Air Lines, Universities. Research Laboratories, Electronic equipment manufacturers at home and abroad, etc.

BELOW ARE A FEW EXAMPLES OF OUR EXPORT PRICES`. FULL EXPORT PRICE LIST
AVAILABLE ON REQUEST.

*For direct export in lots of 100 per type, bulk packed.

0A2WA . 8/-. 6AN9 4!- 5005 2/6 ECC88 4/- PCC84 .. 2/9 UBF80
0C3 4/- 6AS6 4.'6 328A 25/- ECF80 2/10 PCC89 .... 5/2 UCL82 ....
OD3 6AS7G 807 5/6 ECH8 I 2/4 PCC189 .. 4/8 UCL83 ....
I B3GT 3/2 6B4G I2'- 8296 45/- ECL80 3/- PCF80 2/7 UF80
I X 26 2/9 68A6 1,10 837 121- ECL82 2/8 PCF82 2/7 UY41 ....
2C40 501- 6BE6 1:10 894 7/6 ECL85 3/6 PCL82 3/- UY85 ....
2C51 8!- 6BG6G 7/ 2050 7/6 ECL86 3/10 PCL84 3/6
2D2I 3/6 6CSGT 4/- 5551A 240/- EF86 2/9 PCL85 3/7 METAL VALVES
3881 40/- 6CY5 4/ 5654 6/9 EF I 83 2/6 PCL86 3/6 617 4/6
3E29 45/- 614 5/3 5672 5/- EF I 84 2/9 PL36 4/6 6K7 3/6
5R4GY 4/6 615GT 3/- 5751 7/6 EL84 2'- PL83 3/- 6Q7 3/6
SU1G 2/9 616 2/- 6360 14' ELL80 6/3 PL84 3/- 6SA7 3/6
5V4G 4/6 6L6GC 4/- 6939 28/- EM34 5/6 PY32 5/- 6SG7 3/6
5Y3GT 2/8 6SL7GT 3/3 6517 4/-9003 7/- EYS I 3/2 PY81 2/55Z4G 3/6 6SN7GT 2/9 6SK7 3/6
6AG5 2/- 6V6GT 2'9 0786 2/9 EY86 2/8 PY800 .... 3/- 6SQ7 3/6
6AKS 31- 6X5GT 2.6 E80CF 13/- KT66 11/6 PY801 3/- 6SR7 3/6
6AL5 1/6 35W4 .... 1.10 ECC85 2/3 PC97 4/- QQV03-10 14/- 125(27 5/-

3/8
3/6
4/8
4/-
3/-
212

In addition to currently manufactured valves we keep large stocks of obsolete and obsolescent types for
immediate delivery. However old is your equipment, we may still be able to help you to keep it going.

We still require active agents in various territories. Please apply, giving details to:
Z & I EXPORT & WHOLESALE LTD., 44a, WESTBOURNE GROVE, LONDON, W.2.
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Head Office:

44a WESTBOURNE GROVE, LONDON, W.2.
Tel: PARK 5641 2 3
Cables: ZAERO LONDON
A R.B. Approved for inspection and
release of electronic valves, tubes.
klystrons, etc.

Please send all enquiries, correspondence and Mail orders to Head Office

Retail branch (personal callers only)
85 TOTTENHAM COURT RD.,
LONDON W.2.Tel: LANgham 8403 - BRAND

TRANSISTORS
iic10 25/- 0070 5/ 00122 14/. AC107 10/- AF114 8/- A8Y26 6/6 JTX4A0A.81616 2N1756
(9_123 15/- 0071 5/- 00139 8/. AC127 7/6 AF115 7/- A8Y28 6/6 816 2N2068(024 17/6 0072 5/. °CI40 10/- AC128 81- AF116 71- A8220 7/6 MAT 120 7/9 28002(9125
(0126
10:2(3

9/8
8/-

15/6

0073
0075
0076 6,1..-- 01i1171011

22/6

8/-

AC176

10
7/6
8/8
516

AF117
210118

6/-
14/.

9/-,6

46221
GET103
L.111,3,

151-
5/6 MAT121 8/6

18/-
29003
28004

0029 14/8 0077 8/- 00200 7/6 ACY19
,6133024/300p

20/- 28005
(9'35 12/6 0078 5/- 00201 17/6 ACY20 5/- AF126 8/- GET115 8/6 2N410 we 28006
(942

'13
5/.
.. /

007811
OC8113

5/.
5/-

00202
00203

13/6
10/6

ACY21
AD 56I/: AF127 8/- GET116 12/- 2E412 3/6 28012

61" 0031DM 5/- 00204 15/- AD140 16/- AFY19 22/8 0ET872 7/3 2N697 13/- 28018
(9114
, 94 4

5/-
4/8

0083
0084

5/.
5/-

00205
00206

15/-
22/6

AD/ 49
A1,102

1.13/-
18/-

210211
AEZ12

17
12/8

0ETT287250

GE
9/6

12/-
2511132
2571304

37/-
6:-

28103
29104

AC176 is complementary to AC128; 2N1I32 is complementary to 2N697

151-
2.0/-
20/-
20/-
20/-
50/-
20-

140/-
60/-
23/-
321-

Our new catalogue of valves, tubes
and semiconductors is now ready.
Apart from listing prices of several
thousand types we keep in stock it
is a work of reference providing
short specifications of semiconduc-
tors and special tubes. Please send
foolscap S.A.E. (6d. stamp please).

THYRISTORS
400 p.i.v. at 6 amps max. (at 50°C). Gate voltage 3.26 v. at
12090A. 17/6 ea(

MISCELLANEOUS SILICON HALF -WAVE
POWER RECTIFIERS

18001 200 p.i.v., 750 mA. Wire Ended 3,6
18004 600 p.i.v. 760 mA. Wire Ended
18113 400 ON. 400 mA. Wire Ended

7/-
71-

ZENER DIODES 18115 600 p.i.v., 400 mA. Wire Ended 12/6
BY100 700 p.i.v., 450 mA. Wire Ended 7/-

11ZY11 6/6 0A7.206 7/- OAZ224 10/- BYZ10. See 81.800
EZY13 6/8 OAZ207 9/6 VR425B 61- BYZ13 200 p.I.v., 6 amps. Stud Mounted 7/6
EZY20 7/6 042208 6/6 VR475B 8/6 BYZ19, reversed polarity version of BYZ13

00006 400 p./.v. 500 mA. Wire Ended
7/6
616

OAZ200 10/- 0212209 8/8 V11575B 6/6 DD058 800 p.i.v. 500 mA. Wire Ended 7/6
OAZ201 9/6 OAZ210 6/- VR7A 81- D0226 400 p.i.v., 1 amp. Wire Ended

04.210 400 p.i.v., 600 mA. Wire Ended
6/6
6/6

04.2202 7/- 0212211 6/- 111114. 8/- 0.1.211 800 p.i.v., 400 mA. Wire Ended 9/6
04.2203 71- 0212212 6/6 VR13A 8/- 11820AF 500 p.i.v.. 500 mA. Wire Ended 6/6
0AZ204 042213 6/6 Z2A39F 5/-

R8280AF 800 p.i.v., 750 mA. Wire Ended
82102A 100 p.i.v., 2.4 amps. Stud Mounted

5/-
716

0A2205 7/- 0212222 9/6 ZNB20 9/6 81.800 800 pl.,. 6 amps. Stud Mounted 9/ -

CATHODE RAY TUBES
3BPI 55/ 5ADP7 100/- C301 240/-
3FP7 20/- 5BP1 801- 13(27-;, 551-
3GP1 40/- SCPI 40/- Ds17-6 80/-
3JP7 100/- 5E117 30/- 09D 80/-
3WP4 120/- 5GPI 80/- 091 80/-
4EPI 100/- 5TOIA 100/- VCR97 50/-
40P4 5UP7 60/- VCR138A 80/-
48P7 200/- 7BP7 501- VCR139A 30;-
481'11 200/- 90EG4l' 180/- VCR517B
48131 200/- ACR10 30/- VCR5170 701 -

Please consult our Valve Catalogue for further details, pin
connections. etc. of these and other Cathode Ray Tube,

THE SECTION BELOW GIVES PRICES OF MOST COMMON RECEIVING and TRANSMITTING VALVES. PLEASE CONSULT OUR
CATALOGUE FOR FULL RANGE

0.42 8/-' 6A1,60 11/-
0A3 10/.! 62165 2/6
OB2 8/- 6AG7 6/-
0E2 8/- 64116 10/-
0C3 8/- 8.425 9/-
003 6/- OAKS 5/-
1436T 5/- 6AK7 6/-
1A7GT 8!- 6211.6 31-
1B3ca 8/- 0AM0 2/6
1C5GT SI- 6AM6 4/-
1D6 7/6 621215 15/.
1G4GT 8/- 6ANS 10/-
1G6GT 71- 8AQ4 5/-
11156T 7/-I 6AQ5 5/6
114 216 62,116 6/-
1N5GT 8k 6.4E6 6,-
1 Q)GT EU= 6A86 6/-
1114 6/- 621870 15/-
1E5 6/-, 6AT6 4/6
184 51- 6AU6 5/6
186 4/6 6AV6
1T4 31% 6AW8A
1U4 51-. 12/8
1U5 rm.' 0840 17/-
1V2 10/-: 6B7 5/-
1X2B

.11-1

6B0 71-
2A3 68130 2/6
202621 71 68A6 4/8
2034 71 6847 15/-
2C39A 80/ 68E6 4/6
2051 10/- 6BF6 6/-
2021 8/- 61106015/-
91324 40/4 6BH6 7/8
2E26 22/8, 61326 7/6
2X2A 82- 6BK4 22/6
3A4 41- 6BK7A 9/-
3245 7/ 6BN6 7/6
3D21A 351 6BQ7A 7/-
3E29 60/- 6BR7 11/-
3144 7/ 613E8 5/-
3Q5GT 6/ 6/387 17/-
384 5/- 6BW6 71-
314 6/ 68w7 10/-
31/390A 6BZ6 6/-

80/ 61327 11/-
411114. 8/ 604 3/6
4T8P 8/ 6050 5/-
4 X 150 A 606 4/-

100/ 60812 7/-
5E4GY 9/ 609 11/-
5U4GB 6/ 6031 12/-
5140 8/ 6086 5/-
513GT 5/ 6CD6G A
523 71 171-
574G 7/ 6CG7 10/-
6/301.2 81 i 6CH6 61-
6A8 8/- 6C1.6 9/-6AB4 / 6cw4 12/-6 AB7
6AC7 4/- 6CY5 81"',ATI 10/- 6CY7 11/-

603 7/6' 12148 8/- 42 6I-
604 15/- 681.7011 8/- 12Q7GT 5/6 451U 71-
6080 10/- 68N7GT 5/6 128A7 7/- 50A5 12/-
613156 8/- 68147 7/- 12807 4/- 50135 6/3
80146011/- 68R7 7/- 12807 5/- 5005 6/-
6004 15/- 68T7 6/- 12807 5/- 500060
625GT 8/- 6T8 8/6 128117 4/- 27/8
6EA8 11/- 6T8A 8/6 128J7 4/- 50L6GT
601 14/- 6V6GT 6/6 128157 5/- 8/-
6F4 301- 6X4 4/- 128Q7 8/- 5500 30/-
61156 8/- 6XOGT 5/6 1487 18/- 5800 45/-
6E60 5/- 6160 9/- 1601 10/- 75BI 5/6
6F80 5/- 7B5 10/- 15132 6/- 7501 13/-
6E11 6/- 786 11/- 19AQ5 5,- 80 6/-
6012 4/- 7B7 7/- 2001 9/- 83A1 12/-
6E13 6/6 7C0 11/- 2002 13/- 831 7/8
6F14 15/- 706 8/6 20M 13/- 85A1 25/-
6810 11/- 707 9/- 20111 121- 80A2 7/6
8F17 6/- 787 22/6 20113 121- 85213 5/8
6E18 7/6 714 8/- 20114 13/- 98AG 46/-
6E20 10/- 7Z4 8/- 20116 11/- 9OAV 46/-
6E22 6/3 8132 3/6 25L6GT 8/8 9001 12/-
6823 10/- 9BW6 7/- 2515 10/- 9000 25/-
6F24 12/- 10C2 131- 25Z4G 8/- 9001 25/-
69125 12/- 10131 7/- 2525 8/- 150B2 10/-
6E28 10/8 1001 9/- 2525GT 150B3 8/-
6116 2/- 10E3 8/- 11/- 211 30/-
624 9/- 1009 10/- 2807 7/- 220TH 5/-
6250 4/- 10F18 9/- 29C1 40/- 3RSA 30/-
6J5GT 5/- 1011 7/6 :10A5 7/- 715A 30/-
626 3/6 101113 15/- 30015 12/- 715B 60/-
627 9/- 101114 15/. 30017 11/6 715C 70/-
61560 6/- 101 15/- 30018 11/- 801A 716
6157 6/- 12AC6 8/- 30F5 10/- 803 35/-
6880 4/- 12AD6 9/- 3001.1 14/- 804 80/-
6E23 7/8 12.AE6 7/8 301,1.12 19/- 807 9/-
6K25 24/- 12AH7GT 30E1.13 6/- 811 35/-
61.1 10,- 5/- 3011L1413/- 812A 57/6
6125G 6,- 12211.2 71- 301.1 5/6 815 35/-
61.600 7,6 12AQ5 7/- 301.15 15/- 829B 60/-
6L7 12A116 5/- 30L17 15/- 832 20/-
6L12 5,- 12AT7 4/- 30P12 9/- 886A 14/-
6L17 9,- 12AU6 6/- 301116 7/- 872A 40/-
6L18 6,- 12AU7 5/6 301118 6/6 884 15/-
61.34 5/- 12AV6 5/6 301119 13/- 955 31-
6L11,20 5/- 12AV7 11E- 3OPLI 15,- 906 2/-
6N7 8/- 12AW6 30PL13 18/- 957 5/-
681 11/- 12AX7 61- 30PLI4 958A 4/-
61125 12/- 12AT7 101- 15/-

727 E/r-6E28 12/6 128421 9/- 35A3 10/-
(3000 15/- 12BA6 6/- 35A5 10/- 2050 12/-
6Q7 7/- 12BE6 5/6 35135 12/- 4687 25/-
6R7 6/- 1213117 6/- 35C5 8/6 5557 80/-
6877 7/- 12BY7 10/- 35135 12/- 5559 80/-
6807 9/- 1208 4/6 35L6GT 8/- 5641 12/-
60F5 8/- 12E1 20/- 35W4 4/6 5642 11/-
6807 7/- 12J5GT 3/- 3523 10/- 5651 7/6
6807 61- 12J7GT 7/6 257.40 4/- 5664 8/-
681E7 41- 1296 8,- 35Z4GT 8/8 5670 10/-
6827 71- 12K7GT i - 35251311 5/6 5672 7/-

5687 10/-
5696 6/-
8718 10/-
5751 12/-
0763 10/-
6814A 10/-
2823 13/-
2840 DX -
6060 6/-
6080 25/-
6112 15/-
6146 25/-
6158 9/.
6159 32/-
6197 20/-
0293 60/-
6300 30/-
6369 30/-
6463 7/-
6220 301'-
6939 45/-
7199 15/-
7286 22/6
7895 22/6

DK91 6/- ECF86 916
DK92 8/- ECH21 9/6
DK96 71- EcH22 15/-
DL33 6/6 E0113511/ -
D1.35 5/- EC1142 9/6
01.68 10/- ECH81 5/3

DL92 5/- ECH84 9/-
DL91 5/- Ecm83 7/6

DL93 4/- ECL8O 71-
E11.94 6/- ECL81 7/6
DL96 7/- ECL82 8/3
131.96 7/- ECL83 9/6
DM70 5/6 ECL84 12/-
DM160 10/- ECL82 11/6
DY30 8/- EEO 17/8
DY86 6/6 K022 7/-
DY802 8/- EF36 3/-
E88CC 12/6 EF37A 8/-
E80CF 27/6 EF40 3/-
E8OL 20/- EF41 8/6
E18000 8/- EF42 11/-
E1826C23/- EF52 6/-
918011 17/6 EF54 6/-
E810F 52/6 EF80 5/-

9002 5/8 EAC91 4/- EF83 10/-
9003 9/- EAF42 8/8 EF85 6/6
A1384 15/- EBC33 7/- EF86 6/3
A2134 8/- EBC41 8/6 EF89 5/6
A2293 17/8 EBC81 6/3 151191 4/-
AC/HL 7/- EBC90 4/6 15F92 2/6
AC,HL/DD EBC9I 5/- EF93 4/6

8/- EBF80 7/6 EF94 5/6
AC/811 13/- EBF83 8/- EF95 51-
AC/TR1 8/- EBF89 7/- EF96 216
AR8 6/- EBLS 14/- EF97 10/-
ARP38 12/- EBL31 20/- EF98 10/-
AZ31 9/. EC53 10/- EF'183 6/6
B65 4/8 EC86 12/- 2E184 6/6
CBL3I 15/- EC88 11/- E0800 8/-
CY31 71- Ectio 2/6 E11804 21/-
DA30 10/- EC91 5/- EF8I1 12/-
DA41 40/- EC92 6/6 EF812 11/-
DA90 4/- EC93 10/- 68814 12/-
DAC32 7/- 60035 17/- EFP60 10/.
DAF40 10/. ECC40 9/6 ER90 7/6
DAE41 10/- ECC70 15/- 2K2 10/

4E91 4/6 ECC81 4/- EK32 6/-
DAF92 8/- ECC82 5/- EK90 4/6
DAF96 6/6 ECC83 6/- EL33 12/6
DC70 17/- ECC84 6/6 EL34 9/6
DC90 8/- ECC85 5/- EL35 3/-
DCC90 ECC88 8/- EL36 8/6
DETS 10/- 150091 316 EL41
DF33 8/- ECC189 EL42
013 FF9921

.1.1.1P7 EL84DD111,9663 871/..-

2/-3/

EL50

EL83

ECF80 FL85

21.81

DK32 81- EC1182 7.6 ELM
DK40 11/- ECF83 12 - E1.90

8/6 H F94 6/-
7 6 H K 90 5/6
8 - 111.2 4/-
9 - ilL4
7 - 111.23 6/-
4 3 111.23DD
7 6 101-
8 - 111.41013
56 SI-

ELM 51. ilL4211D
EL360 22/- 8/-
EL821 8/. 11192 6/6
EL822 16/- 111.94 7/.
ELIA° 13/- 1187 13/.
EM34 13/- HY90 4/6
EM35 8/- KIM 7/-
EM71 12/6 ET4I 7/8
Em80 7/. KT44 5/-
EM81 7/- KT45 15/-
EM84 7/- KT61 12/8
EM8b 11/- ET63 8/.
EMS7 7/- KT66 16/-
EN31 15/- KT67 70/-
EN91 6/- KT76 8/-
EN92 6/. KT88 23/-
EY51 7/. KTW63 4/-
EY70 10/- 1.63 6/-
E181 7/- LP2 7/-
EY83 9/- 51E91 7/6
EY84 7/8 M1141 9/.
EY86 6/6 MHLD6
E187 12/6
EZ11 10/- ML4 8/-
EZ22 12/6 MSPEN 8/-
EZ3O 5/6 518PENT
EZ40 7/6 10/-
E441 8/- N78 16/-
EZ80 5/- NT40 10/ -
EMI 5/- OCP71 241-
FZ90 4/- 0151112 12/-
01)86W ORP60 10/-

10/- 0151161 10/-
0.09015 P416080 7/8

12/- PC86 11/-
0818 15/- PC88 11/-
GTE175M PC97 7/6

12/- PC900 9/-
(1111120W 110084 5/6

01750 25/- P0089 11/-
0230 7/8 1100189
0Z31 6/6 11/-
0232 10/- PCC805
(1233 12/6 11/-
(1234 10/- PC0806
1663 8/- 11/-
HABC80 PCE800

8/- 01
11BC90 5/. PCF801 6/36
Hbeat 5/6 01:882 6/6
11 F93 8i. PCF86 8/-

PCF87 11/8
PCF800

10/-
PCF801 9/6
PCF802 9/6
PC1,805

11/-
PCF806

12/.

PCL80 10/6 O883/3 670//8- 1/119
9L83 109//.-

110E19,8 3.434 V07-40 101.82 7/3
11/-

PCI.81 149I50/15 UF41 8/-
PCL82 7/-
PC1.83 8/6 11.10 15/- UF43 8/.
PCL84 7/6 1117 8/- 111,80 7/ -

PPP C001,21860 1089//66- ERRL11.0918 10/- 1111.86 7/-
PCL800 806 12/- 121.41 9/-
peL8022/- 01641 416/.. UumL814 160//6.

"71/6- 8112150A UM80 3/-
PEN45 12/- 05031 10/-
PEN45M0 TH233 7/- 01.35 8/-

12/- T112321 7/- 13U7 10/-
PE7646 6/- TP22 7/- UU8 7/-
PEN220A TP25 5/- 11119 7/-

7/. TP2620 7/6 9914 8/.
PEN383 TT4 10/- UY1N 9/-

10/- TTII 3/- UY21 9/-
PEN384 7/- TT21 35/- UY41 6/6
PEN453DD TZ40 0182 9/6

10/- U12/14 8/- 11185 6/-
PENA4 7/6 1/17 5/- V1103 8/-
P1,86 7/6 018/20 8/6 11507 5/-
PFL200 0120 8/6 11,8631

14/- 1221 8/- 25/-
P1.36 9/- 025 12/6 VP41 5/-
PL38 16/- U26 12/6 VP133 10/-
P1,81 6/6 U27 7/6 111210, 7/-
111.82 7/. 1.150 5/- VR105 6/-
PL83 6/6 U52 6/- VRI50 6/-
PL84 6/6 070 416 VT4C 32/-
PL302 13/- 076 4/- 1039 8/-
111.500 13/8 0191 11/- 112111 7/6
PL504 15/- 0281 12/- 511120 12/-
PL801 9/. 0282 12/- W76 7/-
PLL80 10/- U301 11/- W8151 8/-
PX4 20/- U403 7/- W107 7/-
PX25 15/- 0404 31. W729 10i -
P132 8/6 U801 17/- X63 6/-
PY33 8/6 UABLW 8/3 X65 71-
P180 5/8 UAF42 IN- X66 7/-
Py81 6/. UB41 10/-
11102 5/8 1111041 8/- 163 8/-
P1183 6/- UBC81 8/-  , 5 -

X2670:21m0 417201/6--

PY88 $/- UBF80 6/6 Z63 9 -
PY301 11/- UBF89 7/.
111800 7/- UBL21 10/- 23030 35/-

272929

FZ30 8/6 U0084 9/-
UCC85 27001I 4/-

QQ.02-8
45/. 1'01121 9/6 2759 23/-

(41142 9/. 28000 20/-
QQ V°3-3%:. ( '1143 8/- 280112 30l-
QQVG6-40 '11 s 13!3 Z80313 15/-

90 - I 9- z.,00T 13/ -

WHEN ORDERING BY POST PLEASE ADD 7/6 IN E FOR HANDLING AND POSTAGE. MINIMUM CHARGE 2 -

WW -141 FOR DETAILS
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Pitman Books

Antenna
Theory and
Design
Volumes 1 and 2
H. Paul Williams

The two volumes of this book con-
stitute a most comprehensive treatise
on the theory and practice of aerial
design. Volume I gives the entire
theory underlying the various
methods of calculating antenna
characteristics. Volume 2 deals in
depth with practice and the prob-
lems of aerial design. Volume two
has recently been revised into a

new second edition.

Vol. 1 2Is net
by post 130s 6d

Vol. 2 105s net

Radio
Communication
J. H. Reyner and P. J. Reyner
Second edition

Covering the City and Guilds 'I ele-
communications Technicians' Course
in Radio Subjects and suitable for
the more advanced student to degree
level, this work has been heavily
revised and much new material
added. The principal changes are
concerned with transistors, their
application and components, and a
chapter on the basic principles of
semiconductors has been completely
rewritten and increased in content.

60s net by post 62s 9d

from all booksellers or by post from:

NEW ERA BOOKS LTD
14 NEWTON ST., WC2

Thanks to a bulk purchase
we can offer

BRAND NEW

P.V.C. POLYESTER & MYLAR

RECORDING TAPES
Manufactured by the world-famous reputable
British tape firm, our tapes are boxed in polythene
and have fitted leaders, etc. They quality is as
good as any other on the market, in no way are
the tapes faulty and are not to be confused with
imported, used or sub -standard tapes. 24 -hour
despatch service.

Should goods not meet with full approval, purchase
price and postage will be refunded.

S.P.

L.P.

D.P.

Sin. ISOft. 2/-
51in. 900ft. 7/6
3M. 220ft. 2/3
5 tin. 1,200ft. 10/-
3in. 400ft. 4/6
51in. 1,800ft. 16/-

i n . 600f t.
7in. 1,200ft.
5in. 900ft.
7in. 1,800ft.
Sin. 1,200ft.
7in. 2,400ft.

6/-
91-
81-

13/ -

Postage on all orders 1/6
We can also offer, BRAND NEW PRE -RECORDER
LANGUAGES COURSES in GERMAN, FRENCH,
SPANISH AND ITALIAN.
Each course consists of 26 step-by-step lessons
recorded at 31 i.p.s. suitable for two- and
four -track machines and supplied complete with
handbook. Normal retail price 59/6.

Our price 19/6 per course.

STARMAN TAPES
28 LINKSCROFT AVENUE, ASHFORD, MIDDX.

ASH 53020

HI-FI MAIL ORDER
SPECIALISTS

GOODS DESPATCHED BY RETURN
CARRIAGE & INSURANCE FREE! (UK)

A selection from our extensive stock
SPEAKERS U.S.
Wharfedale Super 8. 1;5 nn E7 2 0 $16.80
Wharfedale Super 10. 1.0 £11 16 8 028.00
Goodmans Axiette 8 £6 3 6 $14.70
Goodmans Maxim Mini System £17 15 ,12.15
Goodmans Magnum K System £36 15 0 0101.85
Quad Electrostatic Speaker £57 0 0 0158.75
Tannoy 12in. Monitor DC Speaker £30 15 0 088.10
Kelly Ribbon H.F., Mk. 11 £11 10 0 031.50
Lowther PM6 Drive Unit £18 18 0 152.50
MOTORS
Thorens TD150 AB. tindorfarni/plitith £35 17 4 182.80
Garrard 401 Transcription Unit £29 17 5 071.30
Thorens TD124 Tranaeription Unit £40 18 0 $94.95
Connoisseur Classic. 2 -speed unit £14 14 1 035.00
Garrard SP25. im.tm and p/up arm £13 15 0 832.50
AMPLIFIERS
Leak Stereo 30 Transistor Amplifier £49 10 0 8138.50
Leak Stereo SO Varislope 2 Pre -amp. £57 10 0 8161.65
Quad 22 and 2 Quad II 1,m ,r mrtp.. £75 0 0 $209.25
Armstrong 222 Stereo Integrated Amp. £28 15 0 880.50
Rogers Cadet 10. :111,11,111i1,11 £31 0 0 886.55
Goodmans Maxamp Stereo Amplifier £49 10 0 '138.50
Radford SC22 STA15 Stereo Units £84 0 0 $235.20
TUNERS (Steno Atid)
Armstrong 223 AM FM Tuner £31 0 0 $74.20
Quad AM II or FM Tuner. £28 19 0 $66.70
Leak Troughline III FM Tuner £32 3 11 074.90
PICK-UPS AND CARTRIDGES
Decca Derain Transcription Cartridge £4 14 6 $11.45
Ortoion S15TE Cartridge m ith tran-. £32 7 1 077.00
S.M.E. 3012 Series II Arm £28 16 10 088.30

WORLD WIDE EXPORTERS
OVERSEAS ORDERS SENT FREE OF PURCHASE TAX
AND SHIPPED PROMPTLY AT MINIMUM COST

Fully illustrated catalogue 4 6. U.K. (Export 7!- or $1.00.
Refundable against first purchase value E7 or S20.00. '

C. C. GOODWIN (SALES) LTD.
(Dept. W83) 7 The Broadway,
Wood Green, London, N.22

Telephone: Bowes Park 0077/8
I (Dunne frond Wood Green Underground.

Open 9-6 Monday to Saturday (Thursday 9-1 p.m.)

I
SPECIAL RADIO

CHASSIS OFFERS
HI-FI CONTINENTAL

STEREOPHONIC RADIOGRAM CHASSIS

Magnificent " Continental" stereophonic
Radiogram chassis with piano key switches,
built-in ferrite rod aerial. Comes complete
with two 10in. elliptical loudspeakers, plus a
mono/stereo 4 -speed automatic record
changer. Complete £29/19/6 (Units available
separately if required. Chassis only 21 gns.)
Special terms available of L10/6/- deposit
followed by 18 monthly payments of
L1/7/3 (total H.P. of E34/17/-) plus IS. P.P.
Send LI 116 now.

IMPERIAL HI -Fl
STEREOPHONIC RADIOGRAM CHASSIS

The Imperial stereophonic 4 -waveband chassis
has the most advanced specifications yet
offered in this country. There is a built-in
ferrite rod aerial, seven piano key buttons,
controlling mono/stereo selection. Gram Long-
Medium-Short-FM-ON/OFF. The unit comes
complete with two iOin. elliptical loud-
speakers plus a mono/stereo 4 speed auto-
matic record changer. Complete 441/916.
Chassis only 29 Gns.
Special terms available of 413/16/6 deposit
followed by 24 monthly payments of
L118/10 (total M.P. L48/816) plus 17.6 P.P.
Send £14, 14 0 now.- _

EMPRESS HI -Fl
AM/FM STEREOPHONIC CHASSIS

.eatialapopitstai
This most advanced Radiogram chassis with
automatic push button selection covers
short, medium and long wavebands plus
V.H.F./F.M. Offered complete with 2 10 x 6
speakers. 4 speed Stereo/Mono autochanger,
only 435/19/6. Chassis only 251 gns.
Special terms available of 412 deposit
followed by 18 monthly payments of
LI (11/7 (total H.P. £40/8/6) plus 15:- P. & P.
Send fI2 IS 0 now.
All Lewis Radio equipment including
valves is fully guaranteed for one year,
free of charge. Send your cheque or P.O.
today while stocks last to Dept. W.37.

EOM radio
LEWIS RADIO, 100,CHASE SIDE, SOUTHGATE

LONDON, N.14. Telephone: PAL 3 733 /9666

WW -142 FOR FURTHER DETAILS



MARCH, 1967 WIRELESS WORLD 113

CLASSIFIED ADVERTISEMENTS
DISPLAYED SITUATIONS VACANT AND WANTED: £5 5s per single col. inch.
LINE advertisements (run-on): 6/- per line (approx. 7 words), minimum two lines.
Where an advertisement includes a box number (count as 2 words) there is an additional charge of 1/-.
SERIES DISCOUNT: 15% is allowed on orders for twelve monthly insertions provided a contract
is placed in advance.
BOX NUMBERS: Replies should be addressed to the Box number in the advertisement, c/o
Wireless World, Dorset House, Staintord Street, London, S.E.1.
No responsibility accepted for errors.

Advertisements accepted
up to MARCH 9 for the
APRIL issue, subject to
space being available.

SITUATIONS VACANT
AN OVERSEAS CAREER with International Aeradio

Limited.
TO meet the requirements of constant growth and ex-
pansion, we invite applications from technicians and
engineers for an overseas career in North, West and
East Africa, the Mediterranean area and the Arabian
Gulf. If you have recently completed service in a
trade such as Ground Wireless Fitter in the R.A.F.,
Radio Electrical Artificers in the Royal Navy or
R.E.M.E., Army, or have other experience in the main-
tenance of H.F. and V.H.F. communications, R.T.T.
and navigational aids, we should be interested to hear
from you. Successful candidates would normally spend
six weeks at our Radio Engineering School, Southall.
Middlesex, before proceeding overseas, but in some
cases staff with suitable qualifications and experience
may be offered immediate posting. Overseas staff re-
ceive a tax-free salary with married and child allow-
ances if appropriate and accommodation, bachelor or
married is provided free; other benefits include gener-
ous U.K. leave and membership of an excellent pen-
sion and life assurance scheme.
WRITTEN applications, please, to Personnel Manager,
International Aeradio Limited, Aeradio House, Hayes
Rd., Southall, Middlesex. 1156
P YE CAMBRIDGE WORKS, Ltd., Haig Rd., Cam-

bridge.
* SINGLE sideband equipment.
* V.H.F. radiotelephone equipment.
* HI-FI reproduction equipment.
WE require trained personnel for production testing
and fault finding of modern equipment.
WE have limited vacancies for more senior and ex-
perienced men with drive, who can lead small teams
engaged on this work.
WE have also limited vacancies for persons of less
experience who can be trained for such wail:.
APPLY to the Personnel Manager. [131

RADIO Development Engineers required, £1,200-
£1,750 p.a.; apply to-Norfirm Employment

Agency, Ltd., 19a, Manchester St., Luton (21330).
1.1685

DUE to continued expansion N.C.R. require addi-
tional Electronic and Electro-Mechanical Engineers.

for Computer Maintenance. Posts are available for men
wishing to become Site Engineers.
TRAINING Courses are arranged for suitably qualified
men. H.N.C. Electronics, City & Guilds Final or
equivalent standard welcome. Knowledge of electronic
or eleetro-mechanical equipment necessary. Good Pen-
sion and Bonus Plan in operation
PLEASE write for application form to:-The Personnel
Officer, The. National Cash Register Co.; Ltd., 206/216.
Marylebone Rd.. London, N.W.1 [1596

TRAINED engineers required for interesting work
on Radio/Radar equipments at a flying unit in

North Wales; apply-Short Bros. & Harland, Ltd.,
R.A.E., Llanbedr, Merioneth, N. Wales. [1687

A FULL-TIME technical experienced Salesman re-
quired for retail sales; write giving details of age,

Previous experience, salary required to-The Manager,
Henry's Radio, Ltd., 303. Edgware Rd., London, W.2.

1149
TECHNICIAN required for the Service and Repair of

hearing aids: experience essential; hours 8.45 a.m.-
5 p.m., 5 -day week; apply to-Personnel Officer, Philips
Electrical, Ltd., 45, Nightingale Lane, Balham, S.W.12,
or Tel. Kelvin 7766; for- an appointment. [1680

GRAMPIAN Reproducers Ltd., Hanworth Trading
Estate. Feltham, Middlesex, require Senior and

Junior engineers for Development Department and
Testroom, experienced in Public Address, Audio and
Telephone Equipment.-Apply Department R.B. (97

TELECOMMUNICATIONS Technical Officers, Board
of Trade (Civil Aviation).-Posts for men aged at

least 23 for installation and maintenance of naviga-
tional aids and communications equipment at Civil
Aerodromes and other stations in the United Kingdom.
QUALIFICATIONS: O.N.C. in Electrical Engineering,
or City and Guilds Intermediate Certificate in Tele-
communications (old syllabus, i.e., subject No. 50) plus
Radio II, or Intermediate Telecommunications Certifi-
cate (new syllabus, i.e., subject No. 49) plus Certificate
in Mathematics B, Telecommunications Principles B,
and Radio and Line Transmission B, or equivalent
standard of technical education, and at least 5 years'
appropriate experience.
SALARY (national): from £955 (at 23) to £1,147 (at
28 or over); scale maximum £1,295 (somewhat higher
in London); prospects of promotion; non-contributory
pension.
WRITE (preferably by postcard) to Civil Service Com-
mission, Savile Row, London, W.1, for application
form, quoting 8/207/66. Closing date 1st March, 1967.

[1691
P HOTOGRAPHICALLY minded young man required

as personal assistant to development engineer on
photographic electronics, work includes testing and
repair of photographic electronic equipment.-Gerrard
6410. Bowens, Ltd., 9, Gerrard St., London, W.I.

[1675

****************************************************

-1(*** ALSO
DRAUGHTSMEN, PRODUCTION ENGINEERS *

'X We have over 500 registered vacancies for above types of engineers in the Home Counties and South England *
4( areas. If you have had at least 2 years' experience in British Industry and require a job which offers first class *4( prospects, top salaries and interesting work
'X Phone (anytime day or or write to:-WOO *
4C
4( ELECTRONICS APPOINTMENTS LTD., *
4( Norman House,

*

"X AlCer
105-109, Strand, W.C.2. **

4c *
4(

*
4( TEMple Bar 5557-8. *
4(4(****************************************4-4-*********:

ELECTRONIC DESIGN & DEVELOPMENT ENGINEERS (ALL GRADES) SALARIES UP TO 82,800 p.a.
ELECTRONIC TEST & SERVICE ENGINEERS (ALL GRADES) SALARIES UP TO 21,600 p.a.

TECHNICAL SALES ENGINEERS (EXPERIENCED) SALARIES UP TO 22,500 p.a.
TECHNICAL AUTHORS (ALL GRADES) SALARIES UP TO 21,800 p.a

THE CIVILIAN TECHNICIAN
WE NEED TO SUPPORT THE
ROYAL NAVY OF THE 1970's
In other words, DO YOU-
(a)

(b)

(c)

(d)

Have an ONC or an equivalent qualification in Mechanical,
Electrical or Electronic engineering.
Seek a varied career associated with modern engineering
techniques and equipment.
Desire a place in the salary scale £1,129-£1,288, if you are a
competant technician, or £884-£1,091, if you are under 25 and
require further experience, with the prospect of promotion to the
highest posts of the technician class at £2,000 plus.
Wish to serve initially in London, Bath, Portsmouth, Copenacre (Wilts.),
Portland, Barrow, Glasgow, Manchester, Newcastle or Southampton
with the opportunity of transfer to other parts of the country later.

If so, write for application form to:
Superintendent of Production Pool (Naval),
Room 98, Empire Hotel,
Bath, Somerset.
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Engineer:
Like to switch
to computers?
We are looking for young men to train as IBM Data
Processing Customer Engineers:menwith ambition,
personality and confidence, who will enjoy working
largely on their own initiative (a quality rewarded
particularly well at IBM). Here are the facts:-

As a DPCE you will work with your own
customers on some of theworid's most

advanced punched card and computer systems.

You will get a really thorough training
on data processing equipment during

your initial three months, followed later by com-
puter training.

You will start at not less than £1,100
a year, more for special aptitude or ex-

perience. Salary increases are on merit-within
three years you could be earning £1,750. It's
really up to you. At IBM drive and initiative are re-
warded particularly well; promotions are always
made on merit and from within the company.

There are valuable benefits including
a non-contributory pension scheme,

free life assurance and sickness benefit.

To qualify you should be between 21
and 29 with radar or telecommunica-

tions experience or ONC/HNC Electrical or Elec-
tronic. However, if you are between 18 and 22 and
have a basic knowledge of electro-mechanics, we
would still like to hear from you -there are oppor-
tunities to train as junior Customer Engineers.

Please write, giving details of age, experience and
background to Miss S. A. Jones, IBM United King-
dom Limited, 101, Wigmore Street, London WI,
quoting reference DP/WW/687.

IBM

TEST ENGINEERS

PYE TELECOMMUNICATIONS LTD.

CAMBRIDGE

Due to rapid expansion of this Company in the
communication field and the progressive promo-
tion within the organization, a number of vacancies
exist for engineers.

Ideally we are looking for men capable of fault
finding and checking to an exacting specification
V.H.F. and U.H.F. communication equipments
involving valve and transistor circuitry. Training
will be given to all applicants with the right back-
ground.

Suitable applicants will join our permanent staff
and will enjoy the benefits of a Company which is
offering first class financial rewards and rapid
advancement within the organization.

Apply to :

The Personnel Manager,
Pye Telecommunications Ltd.,
Newmarket Road,
Cambridge.
Phone: Cambridge 61222.

English Electric Leo Marconi

Computer servicing

Have you had experience in the Forces
or Industry, maintaining radio and radar
equipment?

If so, there could be a career for you as a
Computer Engineer with English Electric Leo
Marconi, Britain's leading company in the
field of digital computers.

Salaries, fringe benefits and conditions
of employment are all that you might expect
from such a successful organisation.

Full time training would be given in our own
schools in London or Kidsgrove and vacancies
exist in all parts of the country.

For further information write to:-
Personnel Officer, Dept. WW.M.3,
English Electric -Leo -Marconi Computers Ltd.,
24 Minerva Road,
Park Royal,
London N.W.10.
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IMPERIAL COLLEGE

SENIOR

ELECTRONICS TECHNICIAN

To assist in design and construction of equipment
incorporating conventional transistor circuitry,
micrological and advanced digital and analogue
systems, used for research in Chemical Engineer-
ing and Chemical Technology. This is an oppor-
tunity to join a lively development group.

Good pension scheme and conditions. Salary in
range £972-£1,290 depending on qualifications
and experience. Write in confidence to: Professor
G. R. Hall, Dept. of Chemical Engineering &
Chemical Technology, Imperial College, Prince
Consort Road, London, S.W.7.

REQUIRED
fully experienced male or female fault

finder for transistor work, top rate paid, hours
8-4.30. 5 -day week, pension scheme, canteen facilities.
-Apply Remploy, Ltd., 68-80, Queens Land Rd., Rollo -
way, N.7. [1674

TECHNICAL Authors experienced in radar and elec-
tronic subjects to write Ministry handbooks in

Home Counties. Midlands and North West, salary
£1,500-£1,800, pension and fringe benefits.-Apply Box
1672 11672
TEST ENGINEERS required. Experienced in testing

radio communications equipment. Must be able to
diagnose fault conditions, and align and calibrate such
equipment. Staff appointments, excellent starting
salaries. Call, phone or write.-The Personnel
Manager, Redifon, Ltd., Broomhill Rd., Wandsworth.
S.W.18. Vandyke 7281. [1665

WEST London Aero Club invite " A " and  B "
licensed engineers with capital and/or neces-

sary equipment to commence Radio Workshop. Alter-
native propositions may be considered. Write full
details to-White, Waltham Airfield, near Maidenhead.ri58
Berks.

TEST and Service Engineer, experienced in testing,
commissioning and servicing of relay and solid

state logic systems required by company manufacturing
machine tool controls, London, W.C.1 area: applicants
who are prepared to travel in U.K. and abroad should
write to-Box W.W. 1686.

LASKY'S RADIO have vacancies in all London
branches for Hi-Fi equipment, radio, and elec-

tronic component salesmen-with or without experi-
ence, top wages and good promotion prospects in our
expanding organisation, experienced window, display
man also required.-Call or write to Head Office' 3-15.
Cavell St., London, E.1. Tel. Ste. 4821. 11673

ACHANGE is as good as a feast; we have several
vacancies for Salesmen in our photographic store:

must be capable with enthusiastic selling ability;
som,i photographic knowledge essential; the positions
are progressive with good pay and bonuses: apply
personally to-Direct Photographic Supplies, Ltd., 224.
Edgware Rd., London, W.2. [1692

BUCKS WATER BOARD
Instrumentation and Radio

Maintenance Assistant
Applications are invited front persons

experienced in the design and maintenance of
instruments, electronic and V.H.F. radio
equipment, for the post of Assistant on the
above work. .

House and garage will be made available if
required; the post is permanent and super -
annual& for the right maul after a qualif ing
period and the salary will be in accordance with
the Supervisory Grade B--.£950/1:1,100 per
annum.

Apply for details and application forms to
R. Pownall, Esq., Engineer and Manager,
Bucks Water Board, Byron Road, Aylesbury,
Bucks.

THE INDEPENDENT

TELEVISION AUTHORITY

is seeking young men with experience in electronics
to join their engineering staff as

TECHNICAL
ASSISTANTS

based at transmitting stations throughout the United Kingdom. The Technical
Assistant is a junior member of a team of three which is responsible, during its
day or evening shift, for the operation and maintenance of a television trans-
mitter and its ancillary equipment. Some of the equipment is recently developed
from prototype and the work is both challenging and rewarding. Normally a
Higher National Certificate would be required but, as excellent residential
training courses are provided after a settling -in period, young men who have
not reached this standard may be considered provided their background and
experience are suitable.
The duties are on a shift basis (day and evening) each normally of 8 hours' dur-
ation; the evening shifts finish shortly after programme close down at about
midnight. Starting salary is within the scale of£950 to L1,225 per annum, depend-
ing on age, experience and qualifications. There are facilities for those with suit-
able qualifications to progress after a period of service to an engineering grade
with a progressive salary range to £1,650 per annum. Leave and general conditions
of work are good and there is a pension scheme.

Apply to
Personnel Officer,

THE INDEPENDENT TELEVISION AUTHORITY,
70 Brompton Rd., Knightsbridge, London, S W.3

quoting Ref. No. WW 583.

MINISTRY OF DEFENCE
(AIR FORCE DEPARTMENT)

RAF INSTITUTE OF AVIATION MEDICINE, Farnborough, Hants, have vacancies
for ASSISTANT EXPERIMENTAL OFFICERS and EXPERIMENTAL OFFICERS for a
variety of projects associated with biological/physiological research in aviatfon. Candidates
should have an adequate background in experimental techniques and some will be required to
design and construct electrical/mechanical apparatus for experiments. Previous experience in
the medical field is not essential and the work is interesting, challenging and full of variety.
Salary Assistant Experimental Officers- £633 (age 18) rising according to age to £1,087

(age 26) and thence to £1,318 (max.)per annum.
Experimental Officers-£1,365 rising to £1,734 per annum.

Qualifications Candidates should be British subjects with GCE A' level in two scientific
subjects or ONC if under 22 and HNC or equivalent if over 22.

Application forms from Ministry of Defence CE2a (Air), Sentinel House, Southampton
Row, London, W.C.1.
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EUROPE'S
SPACECRAFT

CONTROL CENTRE
c,gv-

OPERATIONS CONTROLLERS
The Operations Group is now recruiting staff, including the Head of Section for
its Network Control Section

IN NOORDWIJK, HOLLAND

This Section is responsible for the operational use of the ESRO network o
telemetry and tracking stations which will initially support the ESRO I and II

spacecraft missions during this year.

The work will, in addition, involve development of operational procedures,
preparation of technical documentation and the supervision of contractors.

Experience in the use and maintenance of electronic equipment in an operational role
is expected.

There are a few vacancies for

ELECTRONIC ENGINEERS
in other parts of the Control Centre

Total take home pay will be in the range of 0,300-0,900 p.a. Removal, installation
and children's allowances may be payable.

Please write giving career history to the

HEAD OF PERSONNEL,

EUROPEAN SPACE RESEARCH ORGANISATION,

36 rue la Perouse, Paris 16eme,
quoting reference CC/I/67

INNER LONDON EDUCATION AUTHORITY

Wandsworth Technical College, Wandsworth High Street, S.W.I8.

Electrical Engineering Department

RADIO AND TELEVISION DESIGN OR
SERVICE ENGINEERS
who are interested in part-time teaching of their subject at evening classes are invited to apply
by letter to the Head of the Electrical Engineering Department at the above College.
Previous teaching experience is not essential. Rates of pay and other conditions of service
will be explained on interview.

VHF TEST

ENGINEERS

CAMBRIDGE WORKS LIMITED
have vacancies in their expanding
Test Organisation for men with ex-
perience of VHF Transmitters and
Receivers.

Men with Service training in VHF
equipment would be suitable.
Progressive rates of pay and promotion
and good facilities for training are
offered.

Apply : Personnel Manager,
Cambridge Works Limited,
Haig Road, Cambridge.

ELECTRONICS Technician with O.N.O., required to
work in a team concerned with maintenance of

equipment throughout the Hospital and School, and
the design and development of new medical instru-
mentation: salary range £829-£1,056 p.a., plus £75
London Weighting, with superannuation; apply in
writing with names of 2 referees to the-Secretary,
Guy's Hospital Medical School, London Bridge, S.E.I.
quoting Ref. P/WW. [1681
QT. Laurence's Hospital, Dublin, 7. Electronics

Maintenance Technician. Applications are invited
for the above position. Experience of servicing re-
pair of electrical, electro-medical and electronics equip-
ment and apparatus essential. Salary: £852X£40-
£1,052 p.a. according to experience.-Application forms
obtainable from Secretary with whom completed ap-
plication forms must be lodged not later than 12
noon on 20th March. 1967. 11676

MOUNT VERNON HOSPITAL, Northwood, Middx.
-Electronics Technician required in the Physics

Dept.: duties include maintenance of Linear Accelera-
tor and construction and servicing of electronic appara-
tus; minimum qualifications, ONC (or the equivalent),
in Electrical Engineering or Applied Physics, and
practical electronic experience; experience of Linear
Accelerator servicing would be an advantage; appoint-
ment will be as NHS Senior Technician: salary within
the range £943-£1,181 p.a.; applications with full
particulars (age, qualifications and experience) to the
Hospital Secretary, by 24th February, 1967. [1689

THE GENERAL POST OFFICE
has vacancies for

RADIO OPERATORS II
at its

COAST RADIO STATIONS
Applications are invited from men between 21

and 35 years of age who must hold either the
Postmaster General's First or Second Class
Certificate of Competence in Radiotelegraphy or an
equivalent certificate issued by a Commonwealth
Administration or the Irish Republic.

The posts, which will be temporary in the first
instance, carry a salary scale of f698--41,010,
dependent on age at entry, but successful appli-
cants will be eligible to enter the open competitive
selection for permanent appointment to be held
in the Spring and Autumn of this year.

Applicants should write to:
The Inspector of Wireless Telegraphy,
Union House, St. Martin's -le -Grand, London, E.C.1
or telephone London HEAdquarters 5628 for
further infomiation.
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CENTRAL ELECTRICITY GENERATING BOARD

SOUTH WESTERN REGION

WESTERN DIVISION

OLDBURY-ON-SEVERN NUCLEAR POWER STATION

ASSISTANT
ENGINEER

Applications are invited for the above appointment at Oldbury -on -
Severn Nuclear Power Station. The Station, which is situated about
14 miles north of Bristol, is due to commence generation in 1967 with
an output of 600 MW. New features of the design include pre -stressed
concrete pressure vessels enclosing reactors and boilers, once -through
boilers, centralised control, data processing by computers and solid
state devices for protection circuits.
The successful candidate will be responsible to the Instrument Engineer
and will be required to carry out maintenance and technical investiga-
tions on specialised items of plant. Initially, the work will involve
assisting in the testing and commissioning of plant.
Applicants should preferably possess qualifications leading to Corporate
Membership of one of the Senior Engineering Institutions, have had
good instrumentation experience and preferably some knowledge of
one or more of the following:-

(i) Electronics
(ii) Nuclear Instrumentation

(iii) Data Processing Equipment including Computers
The salary for this appointment will be made within the range L1,325 -
f1,675 per annum, plus an allowance of 660 per annum. Good sick
pay, holiday and superannuation schemes are in operation.
Postcards requesting application form SF/I should be addressed to
the Regional Personnel Officer, Central Electricity Generating Board,
South Western Region, Oakfield House. Oakfield Grove, Clifton.
Bristol 8, to whom the completed form, quoting reference VN25/67(W),
should be returned by 28th February, 1967.

WEST BROMWICH EDUCATION AND LIBRARIES
COMMITTEE

WEST BROMWICH TECHNICAL COLLEGE

LECTURER in electronics
radio servicing and television servicing, to teach
National Certificate Course in Electrical Engineering
and be responsible for the final course in radio and
television.
Applicants should have a degree in Electrical Engineer-
ing and/or equivalent qualification and also suitable
industrial and teaching experience. Duties will
commence on 1st May, 1967.
Salary: £1,875 per annum rising to £2,140 per annum.
Application forms, available from the College should
be returned to the Principal within two weeks of the
appearance of this advertisement.

J. H. Turner, B.Sc.,
Director of Education

IBM Laboratories

Electrical Technician
A vacancy exists for an Electrical Technician in the
Evaluation and Inspection Group. The job involves
setting up test apparatus and assisting in tests on
integrated circuits and micro intercommunications,
and in the evaluation of printed circuits including
the use of environmental equipment. Experience
in transistor circuitry and the use of high quality
electronic equipment would be an advantage.
Candidates should be studying for H.N.C. or equiva-
lent and be in the age group 20-25 years. Day release
will be available if an approved course of studies is
being followed.

Conditions of employment are first class and the
benefits include non-contributory pension and life
assurance schemes, generous sickness benefit
allowance and three weeks annual leave.

Write, giving full details, to the Personnel Manager,
IBM United Kingdom Laboratories Limited, Hursley
Park, Nr. Winchester,
Hants, quoting ref. n Fl [1
ET/WW/280.

NATURAL ENVIRONMENT
RESEARCH COUNCIL

The Seismology Unit of the Natural Environment
Research Council have a vacancy for a Technical
Officer Grade III.
Duties: Operation, construction and maintenance of

electronic equipment in the laboratory and in the
field.

Qualifications: Ordinary National Certificate in an
appropriate subject, or evidence of an equivalent
standard of technical education, and five years'
apprenticeship, plus experience in electronics.
Driving licence essential.

Salary Seale: £796 (age 21)-015 (age 25)4;1,129.
The scale is at present subject to review.

Applications: Stating age, qualifications,and experi-
ence should be sent to Dr. S. Crampin, Natural
Environment Research Council, Seismology Unit,
6 South Oswald Road, Edinburgh 9, by list March,
1967.

TRAINEE RADIO TECHNICIANS
A PROGRESSIVE CAPEER IN THE FIELD

OF RADIO AND ELECTRONICS
Applications are now invited fur an intensive training course of
3 years, leading to appointment as a fully qualified RADIO
TECHNICIAN, with further prospects of profession to the
Telecommunication Technical Officer Class.
Generous pay and conditions while under training.
Candidates must be over 16 and under 21 years of age mat
September 4th, 1967, on which date training commences.
Minimum educational qualifications required are passes at
tICE " 0 " Level in English Language, Mathematics and Physics
(already held or expected to be obtained in the Summer 19671.
A grade 1 pose in the CSE In these subjects will also be accepted.
Closing date for applications:- 31st March. 1967.
Interviews will be commenced about end of April.
Apply for full details awl application form to:-

The Recruitment Officer (TRT I,
Government Communications Headquarters.
-A" Block,
Oakley.
Priors Road.
Cheltenham. Glos.

COMPUTER ENGINEERS
Due to continued expansion NCR require
additional ELECTRONIC and ELECTRO-
MECHANICAL ENGINEERS for Computer
Maintenance. Posts are available for men
wishing to become Site Engineers.
Training Courses are arranged for suitably
qualified men. H.N.C. Electronics, City & Guilds
Final or equivalent standard required. Men from
Forces with radar experience welcome.

Knowledge of electronic or electro-mechanical
equipment necessary. Good Pension and
Bonus Plan in operation.
Please write for application form to The
Personnel Officer, The National Cash Register
Company Ltd, 206/216 Marylebone Road,
London NW1.

Plan your future with N C
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ASSISTANT

TELECOMMUNICATIONS ENGINEERS
Required by the GOVERNMENT OF KENYA, Police Department on contract for one tour of 24
months in the first instance. Gratuity 25% of total salary drawn. Free passages. Liberal leave on full
salary. Accommodation provided at moderate rental. Generous education allowances. Outfit allowance.

(a) Assistant Telecommunications Engineers, Grade L
Candidates, up to 50 years of age, must have served an approved apprenticeship and possess the City

and Guilds Telecommunications Technician's Certificate or equivalent. They must have had at least
five years' experience in Telecommunications engineering including considerable practical experience
with fixed, mobile and portable Telecommunications equipment operating in the H.F. (including S.S.B.
and I.S.B.) and V.H.F. (AM and FM) bands and associated aerial and mast installation plus a knowledge
of transistorized and modern equipment. A knowledge of V.F. Multiplex equipment is also essential.
Commencing salary according to experience in scale rising to £2,202 gross per annum.

(M3D/61095/WF)
(b) Assistant Telecommunications Engineers, Grade II

Candidates, up to 50 years of age, must possess the City and Guilds Telecommunications Technician's
Certificate and/or a Commercial Electronic Engineering background and have had at least four years'
practical experience with fixed, mobile and portable Telecommunications equipment operating m the
H.F. (D.S.B. and S.S.B.) and V.H.F. (AM and FM) bands and associated aerial and mast engineering.
Experience in the maintenance, repair and calibration of modern Telecommunications test equipment and
of V.H.F. multiplex carrier equipment is desirable. Commencing salary according to experience in scale
rising to £1,878 gross per annum.

(M3D/61097/WF)
Apply to CROWN AGENTS, M. Dept., 4 Millbank, London, S.W.1, for application form and further
particulars, stating name, age, brief details of qualifications and experience, and quoting the relevant
reference.

SOUTH OF SCOTLAND ELECTRICITY BOARD
COCKENZIE POWER STATION

INSTRUMENT MECHANICS (SHIFT) required at the new power station now under con-
struction on the South shore of the Firth of Forth, 10 miles east of Edinburgh. The duties are varied
and interesting and involve working on modern electronic and pneumatic control systems, pressure,

C.C.T.V., chemical meters and a variety of telemetering.
Candidates should have experience in at least one section of the above instrumentation and must
be time served craftsmen. Basic salary £830 p.a. plus allowances for incidental overtime, pro-
ductivity bonus and shift work, together with premium rates for Saturday and Sunday work pro-
vides the gross weekly payment of £22.4.7d. After two years satisfactory service an allowance of
£20 p.a. is paid increasing to £40 p.a. after a further one year's service. Sick Pay and Superannua-
tion Schemes. Housing may be available. Applications, in writing, should be submitted to the
Station Superintendent, Cockenzie Power Station, Prestonpans, East Lothian, not later than
13th March, 1967.

AIR FORCE DEPARTMENT
ARE YOU:

* INTERESTED IN DOING VITAL WORK ON R.A.F. RADAR AND WIRELESS
EQUIPMENT?

* Aged 19 or over and of good educational standard (G.C.E. " 0 " level passes in English Language,
Maths and Physics or equivalent qualifications (desirable though not essential).)

* Experienced in radio/radar servicing, with 3 years' training/practical experience.

IF SO, WE OFFER:
* A first class opening as a Civilian Radio Technician. Starting salary of up to £962 p.a. (according

to age), rising to £1,014, and good prospects of promotion (top posts in excess of £2,000 p.a.)
* Facilities for Day release on full pay to attend O.N.C., H.N.C., City and Guilds etc., courses at

Technical College.
* 5 -day week. 3 weeks 3 days annual leave at the start rising to 6 weeks, plus public holidays.
* Excellent prospects of a good pension. If you do not qualify for a pension, then you receive a
gratuity if you leave after at least 5 years' service.

Appointment (through a trade test, which can betaken at a local R.A.F. Station and an interview)
will be initially at R.A.F. Sealand near Chester. Later it may be possible, to take up posts in other
parts of the country.

Applicants should write to:-
MINISTRY OF DEFENCE (CE 3h [Air]),

SENTINEL HOUSE,
SOUTHAMPTON ROW,

LONDON, W.C.1.
or call at No. 30 MU Sealand between the following times:-

Monday-Friday 8.30 a.m. to 4 p.m.
Saturday 8 am. to 12 noon.

i
1110 HAWKER SIDOELEY

AVIATION LIMIT ED

at

DUNSFOLD AERODROME

RADIO/
RADAR TECHNICIAN

Preferably an enthusiastic
young man with a good the-
oretical Radio and Television
background. Excellent salary
and working conditions. Can-
teen, Pension and Life Assur-
ance Scheme.

Contact:
Personnel Officer,
Hawker Siddeley
Aviation Limited,

Dunsfold Aerodrome,
Nr. Godalming,

Surrey.

PHYSICS Technician with experience in maintenance,
design and development of electronics apparatus

required for Clinical Neurophysiology Laboratory; salary
on Whitley Council scale, £696 at age 21, rising to
£868, plus £75 London Weighting; application forms
from-House Governor and Secretary, Maudsley Hos-
pital, Denmark Hill, London, S.E.5. [1690

RADIO and TV Engineers.-Selfridges, Ltd.. invite
applications from fully experienced engineers for

Permanent positions in their Radio & Television Ser-
vice Development. The duties will involve visiting
customers' homes and carrying out repairs there;
possession of a clean current driving licence essential;
minimum wage £18; five-day week and discount on
most personal shopping; apply-Assistant Staff
Manager, 5th Floor, Selfridges, Ltd., Oxford Street.
London, W.1. [1693

ROYAL HOLLOWAY COLLEGE
(University of London)

Englefield Green, Surrey

SENIOR ELECTRONICS
TECHNICIAN

required, to assist Physics group using micro-
wave techniques to investigate radiofrequency
gas discharges. Experience is constructing and
servicing electronic equipment necessary
Salary on the scale £912- £1,150 a year plus
qualification allowance and London weighting
with superannuation. Applications, together
with the names and addresses of two referees,
should reach the College Secretary as soon as
possible.

RADIO TECHNICIANS
A number of suitably qualified candidates are required for per-

manent and pensionable employment (mostly in Cheltenham,
but from time to time there are some vacancies in other parts of
the U.K., including London). There are also opportunities for
service abroad.

Applicants must be 19 or over and be familiar with the use of
Test Gear, and have had practical Radio/Electronic workshop
experience. Preference will be given to candidates who can offer
" 0 " level OCE passes in English Language, Maths. and/or
Physics, or hold the City and Guilds Telecommunications Tech-
nician Intermediate Certificate or equivalent technical quali-
fications.

Pay according to age, e.g. at 19-£747, at '25-£962 (highest
age pay on entry) rising by four annual increments to £1,104.

Prospects of promotion to grades in salary range £1,030-
£1,691. There area few posts carrying higher salaries.

Annual Leave allowance of 3 weeks 3 days rising to 4 weeks 2
days. Normal Civil Service sick leave regulations apply.

Application forms available from:-
Recruitment Officer (RT),
Government Communications Headquarters,
Oakley, Priors Road,
Cheltenham, Glos.
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DON'T READ THIS
If you are not interested in electronics.
If you are, and you want a job which
encompasses your hobby, we are look-
ing for people who, though not aca-
demically qualified, have a genuine
interest in electronics.

The job we have in mind is installing or
commissioning our electronic equip-
ments. The successful applicant would
travel extensively in the U.K. and later
abroad. Factory training is available to
familiarise him with the modern, up to
the minute equipment and opportunity
for advancement in an ever growing
technical field is good.

If you are interested why not write for an application
form to:-
Personnel Officer (RAR: 1049), G.E.C.
(Telecommunications) Ltd.
P.O. Box No. 53, Telephone Works,
COVENTRY

G.E.C. (TELECOMMUNICATIONS)

LTD., COVENTRY

BRITIMPEX, Ltd., Telefunken Distributors, are in
the process of launching new range from Continental

and particularly EFTA countries, including semicon-
ductor devices, advanced electronic components, inte-
grated circuitry; competent Sales Engineer required to
introduce above to the electronic industry; apply giving
full particulars of previous work to-Britimpex, Ltd.,
16-22, Great Russell St., London, W.C.1. [1679

PROJECT Planning Engineer required for the estimat-
ing department of a leading Audio Communication

Equipment Manufacturer capable of liaising with con-
sultants and planning Engineers; permanent progres-
sive position, contributory superannuation scheme;
salary upwards of £1,000 per annum subject to negotia-
tion; apply in writing to-Tannoy Products, Norwood
Rd., London S.E.27. [1684

ELECTRONIC Development Engineers, with good
semi -conductor experience, required for a variety

at interesting projects, mostly concerned with low
frequencies and switching; good salaries for right men;
resettlement allowances where appropriate; initial
applications in writing please (treated in strictest
confidence), stating age, experience, etc.-To Mr. R.
Clark, Technical Director. Electronic Laboratories,
Ltd.. 22-23, Leigh Rd., Haine Industrial Estate.
Ramsgate, Kent. [1696

ADVISION, Ltd., one of London's leading recording
studios, has a vacancy for a technician for service

and installation work on recording equipment; suitable
applicants should have City & Guild's Certificate in
electronic servicing, together with experience in proto-
type wiring and fault finding in transistorized equip-
ment; some knowledge of Magnetic film recorders,
optical recorders, professional tape recorders and disc
cutting equipment, would be an advantage; application
form from-Advision, Ltd., 83, New Bond St., London.
W.1. Gro. 3342. [1682

ARTICLES FOR SALE
INTEL 20 Me/s counter type 2821, needs attention:C £75.-Tel. Lab. 4499. [18

GOOD secondhand Ferrographs often available.-Reg.
2745 (Lon.). [110

SAVE up to 20% on tape recorders and Hi Fi, new
and guaranteed. cash only: s.a.e. lists.-Micro-

service. Fourways, Morris Lane, Halsall. Lancs. [165
PAIR of 50W transmitter receiver HSR11 Marconi

mains PT to PT R.T., fair condition, handbook.
Xtals, remote control desk telephone.-Box 11. [11

11L/TURPHY NEWS" from Vol. 2 (few Vols. miss-
I-VE ing), good condition; offers.-Freeman, Duloe

Dectory, Liskeard, Cornwall. [1688

"
WIRELESS World," 1949-'65, bound, volumes as

new-Taylor, 2, Greyfriars Drive, Penwortham,
Preston, Lancs. [1694

"
WIRELESS World," 16 unbound volumes for sale,

January 1950 to December 1965.-Box WW20,
" Wireless World."

CENTRAL ELECTRICITY GENERATING HOARD

SOUTH WESTERN REGION

WESTERN DIVISION

HINKLEY POINT NUCLEAR POWER STATION

ASSISTANT
ENGINEER

(INSTRUMENTS)
Applications are invited for the appointment of Assistant Engineer
(Instruments) at Hinkley Point Nuclear Power Station, Nr. Bridgwater,
Somerset.

Applicants should preferably possess a Higher National Certificate
or equivalent qualification in electrical or radio engineering and have
had experience in repair and maintenance of electronic and physical
instrumentation. The successful candidate will be required to carry
out repairs to electronic and physical instrumentation as applicable
to a nuclear power station.

The salary for this appointment will be made within the range f1,510 -
L1,910 per annum, plus an allowance of £60 per annum. Good sick
pay, holiday and superannuation schemes are in operation.

This vacancy was previously advertised and previous applicants need
not reapply.

Postcards requesting application form S.F.fl should be addressed to
the Regional Personnel Officer, Central Electricity Generating Board,
Oakfield House, Oakfield Grove, Clifton, Bristol, 8, to whom the
completed form, quoting reference VN 26/27 (W), should be returned
by not later than the 28th February, 1967.

AS new HE -30 communications receiver (9 months
use), 9 valves, 550 Kc/s to 30 Mc/s in 4 band -

spread ranges; first offer £18 secures.-Headridge, 31.
Crescent St., Dundee. 110

MEW 10,000yds 14/0076 twin medium insulated cir-
cular braided flexible cable; £12 per 1,000yds.-

W. D. Vick, Ltd., Station Rd., Acocks Green, Bir-
mingham, 27. Aco. 1793. (14

20% cash discount on most famous makes of Tape
Recorders, Hi-Fi equipment, Cameras, etc, join

England's largest mail order club now and enjoy the
advantages of bulk buying. Send 5/- for membership
card, catalogues, price lists and ask for quotation on
any item.-C.B.A. (Dept. A15), 370, St. Albans Rd..
Watford, Herts. ' [1670

AVO Model 8, T10; Avo electronic test meter. £22;
Taylor RF signal generator, £11; Leevers-Rich

senior bulk eraser, £7/10; MSS studio disc recorder,
£50; 50 -watt recording amplifier, £35; 2 meters, lma.
£1 ea.; one Ernest Turner 4in lma meter, £2/10;
sundry microphone stands (floor), £3 ea.: ditto (table).
£1/10 ea.; 2 Pullin VU meters, 4in, £4 ea.; Armstrong
AF105 chassis, £10: no terms.-Letters to 90, Chorley
St., Warrington, Lancs. [19

NATIONAL INSTITUTE

OF AGRICULTURAL ENGINEERING

ASSISTANT EXPERIMENTAL OFFICER/
EXPERIMENTAL OFFICER with a background
in electronics, physics or control engineering
required to join a small team working on advanced
projects connected with the measurement and
control of temperature, ventilation and carbon dioxide
concentration in greenhouses.
Qualifications: Appropriate Pass Degree, Dip,
Tech. or H.N.C.
Salaries: A.E.O. £568- £1,243 per annum.

E.O. £1,365-£1,734 per annum.
Five day week. Superannuation. Canteen. Hostel.
Application forms from: The Secretary, N.I.A.E.,
Wrest Park, Silsoe, Bedford.
Please quote ref: 67/ECD/14.

S OLARTRON Oscilloscope Type CD 513 for sale, in
working older, approximately five years old:

offers? to-Administrative Officer, Institute of Sound
and Vibration Research, The University, Southampton.

(1678

PYE Ranger Base Station and 5 Ranger mobiles.
all High Band FM. as new; £250 the lot; also Pye

Ranger Mobiles, High Band AM25 Transistor Type;
.e35 each.-Tel. 061 Hull 5092 or Box WW 15. Wireless
World.

BARGAIN Ampex " Fine -Line " series 1200 4 -track
tape recorder, Model No. 1263, complete with off

tape monitary. 95gns o.n.o.; build -in model of the
same type also available, £90; full demonstration
available-Ring Froy, either Riverside 9167 or Western
3153 or write: 30, Mcinckton Court, Melbury Rd., Lon-
don, W.14. [1697

ABETTER deal for cash customers. We do not pro-
vide interest free credit but offer very generous

discounts for cash. Call, write or 'phone --we will quote.
Every item of equipment despatched brand new in
sealed cartons. Agents for all leading makes, amplifiers,
tuners, motors, pick-ups, loudspeakers and tape recor-
ders.-Audio Services, Ltd., 82, East Barnet Rd., New
Barnet, Herts. Tel. Barnet 6605. 1161

ARTICLES WANTED
BUILT-IN radiogram transistorised chassis required,

for assembling. --Please write to CMS, Box 30569,
Nairobi, Kenya.. (163

WANTED.-Cash paid for valves, televisions. radios,
any quantity.-S. Willetts, 43, Spon Lane, West

Bromwich, Staffs. [162

f-1.R.T. pump, bake -out ovens. 23in capacity, also
valve type A J192E for r.f. heater.-Details to Fell,

Bull Ring, Harbury, Warwicks. [12

URGENTLY wanted, manuals or instruction books,
data, etc., on American or British Army. Navy

or Air Force radio and electrical equipment.-Harris,
93, Wardour St., W.I. 1164

WANTED, all types of communications receivers
and test equipment.-Details to R. T. & I.

Electronics, Ltd., Ashville Old Hall, Ashville Rd., Lon-
don, E.11. Ley. 4986 1140

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. (164

WANTED. N.E.V. or similar transistorised closed
circuit T.V. camera, working or not: also closed ,

circuit T.V. handbook. --Details to K. Rathbone, Esq.,
2, Raebarn Close, Cheriton, nr. Alresford, Hampshire.
Tel. Bramdean 216. 121
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TEST ENGINEERS
Due to expansion the Decca Navigator Company Limited is in urgent
need of Test Engineers for testing radio navigator and survey equip-
ment. Applicants with a first class background of TV and radio
servicing or telecommunications electronic and control circuiting are
required and salary will be commensurate with ability and experience.

Decca are world leaders in this field and have an extensive and interest-
ing programme planned for the future.

If you would like to participate write giving brief details of experience,
qualifications and present salary to: -

dr
The Personnel Officer,
THE DECCA NAVIGATOR COMPANY LIMITED.

88. BUSHEY ROAD, RAYNES PARK, S.W.20.
Telephone : Wimbledon 8011 Please quote Ref.: 88 1'9

RADIO TECHNICIAN
Required by the GOVERNMENT OF THE
FEDERATION OF SOUTH ARABIA, Min-
istry of Internal Security (Federal Guards), to
serve as Assistant Signals Officer on contract
for one tour of 18-24 months in the first in-
stance. Salary according to experience in scale
rising to £2,574 gross per annum. Gratuity 25%
of aggregate salary. Liberal leave on full salary.
Outfit allowance £60. Free passages. Educa-
tion allowances. Government quarters at mod-
erate rental.

Candidates 35 to 50 years of age, must be first
class technicians, and possess a City and Guilds
Final Certificate in Telecommunications, (or
equivalent qualification); and have at least six
years' experience of radio servicing. Super-
visory and training abilities are necessary and a
knowledge of Arabic would be advantageous.

Apply to CROWN AGENTS, M. Dept.,
4 Millbank, London, S.W.1, for appli-
cation form and further particulars, stating name,
age, brief details of qualications and experi-
ence, and quoting reference M3D/63318/W.F.

ENERGY CONVERSION LIMITED
A Company formed by a consortium consisting of British Petroleum, British Ropes, Guest, Keen &
Nettlefolds and the National Research and Development Corporation to make fuel cells require

EXPERIMENTAL OFFICERS
for the Development Department.

The work entails construction and testing of prototype electronic control systems for self-sustaining
fuel cells and specialised research instruments.

Applicants must have ONC-HNC in Electronics/Electrical Engineering.
Salary commensurate with age, qualifications and experience.
Pension Scheme-Subsidised Restaurant.

The Company is building new premises at Basingstoke, Hampshire for occupation late 1967.
Apply in writing to:

Personnel Section,
Energy Conversion Limited,
Chertsey Road, Sunbury -on -Thames,
Middlesex.

ADVERTISEMENT

NUCLEAR SCIENCE AND TECHNOLOGY DEPARTMENT -
ROYAL NAVAL COLLEGE, GREENWICH requires Scientific Assis-
tant for setting up, calibrating and repair of electronic instruments used in
laboratories and to assist experimentalists in operating equipment and col-
lecting data. May be required to work on development of special purpose
circuits using solid state devices.

Experience in maintenance, calibration and testing of electronic instru-
ments desirable.

Candidates must he British Nationals and have G.C.E. with 4 " 0 " level
passes or equivalent qualification.

Salary according to age from£426 (age 16) to £821 (age 25). Write: Secretary,
Royal Naval College, Greenwich, S.E.10.

WANTED, T.V. wobbulator with crystal marker
facilities, non -mechanical sweep -oscillator sys-

tem essential; combined instrument with oscilloscope
considered.-Box WW 15, Wireless World.

BOOKS, INSTRUCTIONS, ETC.
MANUALS. circuits of all British ex-W.D. 1939-45

wireless equipment and instruments from original
R.E.M.E. instructions; s.a.e. for list, over 70 types.-
W. H. Bailey, 167a. Moffat Road, Thornton Heath.
Surrey. CR4.8PZ. [143

VALVES
VALVE cartons by return at keen prices; send 1/-

for all samples and list.-J. & A. Boxmakers, 75a,
Godwin St.. Bradford. 1. [116

VALVES WANTED
1 L6 required; state price.-Box No. 13.

[13

WE buy valves for cash, large or small quantities,
old types or the latest; send details, quotations

by return.-Waltons Wireless Stores, 15, Church St..
Wolverhampton. F134

The National Hospital,

Queen Square, W.C.1

ELECTRONIC ENGINEER

required to design and develop electronic apparatus
for medical research purposes. A general know-
ledge of amplifiers, cathode ray tube displays and
digital circuitry is required.

The salary is in the range of £940 to £1,181 as
Senior Physics Laboratory Technician or £1,148
to £1,458 as Chief Physics Laboratory Technician,
according to age, qualifications and experience.

Applications, giving these details and the name of
two referees to, Geoffrey A. Robinson, Secretary
to the Board of Governors, at the above address.
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SENIOR

TEST SUPERVISORS

TEST TECHNICIANS
The Canadian Marconi Company has gained further substantial
orders for:

AIRBORNE DOPPLER NAVIGATIONAL EQUIPMENT
and MICROWAVE CARRIER SYSTEMS.

To meet the increased work load we need some further first-class
electronic technicians at our plant in MONTREAL.

Responsible and highly paid openings are available for SENIOR TEST
SUPERVISORS to control sections of up to 25 technicians performing
testing and trouble -shooting on highly complex and advanced
equipment. Applicants should have a good academic and practical
background including a knowledge of TRANSISTOR circuits,
measurement techniques and modern test gear.

TEST TECHNICIANS are required for production testing and trouble-
shooting on airborne navigational or microwave telecommunications
systems.

U.K. INTERVIEWS
Senior engineers will be visiting London
and possibly other centres in England to
talk to applicants in early April. If you
wish to he considered for one of these
progressive openings, send brief details
of career to date to :

Mr. John Oliver,
Canadian Marconi Company,
c/o Directorate of Personnel,
(WW 2906 F),
English Electric House,
Strand, London, +P' C.2.

CANADIAN MARCONI

TELECOMMUNICATIONS

ENGINEERS

Required by the GOVERNMENT OF
UGANDA, for service in the grade of
Assistant Superintendent of Police (Radio)
with the Ministry of Internal Affairs, on
contract for one or two tours of 21-27
months each in the first instance. Salary
(including overseas addition) according to
age and experience in the scale £1,188-
£2,202 a year. Gratuity 25% of total
emoluments. Educational allowances. Out-
fit allowance £30. Liberal leave on full
salary. Accommodation provided at
reasonable rental, or hotel allowance in
lieu.

Candidates between 30 and 45 years of
age, must possess a City and Guilds Final
Certificate course 49 or equivalent quali-
fication with at least 6 years' experience
including installation and maintenance of
fixed and mobile V.H.F. equipment (A.M.
and F.M.): H.F. medium and low power
S.S.B. and D.S.B. transmitters and re-
ceivers; Radio teleprinter equipment;
Small diesel and petrol electric generating
plants. Duties will also involve the super-
vision and instruction of local maintenance
staff under training.

Apply to CROWN AGENTS, M. Dept.
4 Millbank London, S.W.1 for appli-
cation form and further particulars, stating
name, age, brief details of qualifications
and experience and quoting reference
M3D/62331/WF.

WEST BURTON

POWER STATION

West Burton Power Station is a new station in pleasant rural
surroundings in North Nottinghamshire.

INSTRUMENT MECHANICS
Vacancy No. I 27/67MRG

Applicants should have experience of maintenance and fault finding
work on pressure, temperature and flow measuring equipment.
Any experience of electrical transmission systems, electronic
equipment and automatic control equipment maintenance
would be an advantage.
Gross weekly salary 02/418.

The above position involves shift working and it is expected that
housing may be available a short time after appointment.

Apply in writing, quoting the appropriate
vacancy number and giving details of age and

experience to the Station Superintendent,

West Burton Power Station, Retford, Notts.

CENTRAL ELECTRICITY

GENERATING BOARD

MIDLANDS REGION
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VALVE and C.R.
TUBE SPECIALIST
STOCK -KEEPER

required by National Distributors for their London
Stockrooms. A permanent position for a man of
knowledge and experience with excellent prospects
for advancement. Pensionable. Life Assurance, Sick Pay
and Profit Sharing Schemes.

Write in confidence, stating age and full details of
experience to Mr. Barrett,

BROWN BROTHERS LIMITED
Browns Buildings, 18'34, Great Eastern Street, E.C.2.

NEW GRAM AND SOUND
EQUIPMENT

LASGO W.-Recorders bought, sold. exchanged;
J cameras. etc., exchanged for recorders or v.ce-
ersa.-Victor Morris, 343. Argyle St., Glasgow. C.2.

[120

TAPE RECORDING ETC.
TAPE to disc transfer using latest feedback disc

cutters; EPs from 21/-; s.a.e. leaflet.-Derov,
High Bank. Hawk St., Ca rnf orth, Lancs. [162

TAPE/DISC/TAPE transfer editing; duplicating; if
quality and durability matter (especially with LPs

from your precious tapes), consult Britain's oldest
transfer service.-Fund raising records published for
schools, musical societies (tax free).-Sound News Pro-
ductions, 10, Clifford St.. London, W.1. Reg. 2745.

1108
SAVE on cost of Hi-Fi. See Audio Supply notice

(advert. No. 111). [109

PERSONAL
ILYOUSE names in goi 1 leaf on wood. 4in X 16in, post

free 57/6 from Wood Lodge Studio, Hilltown. N.1.
1155

The Civil Service
Professional and Technical Appointments

POST OFFICE

EXECUTIVE ENGINEERS
About 65 pensionable posts in London and Provinces for electrical, electronic
and mechanical engineers to develop and design communications systems
and postal service equipment.

QUALIFICATIONS : Degree or Dip. Tech. in Mechanical or Electrical
Engineering, Physics, or Applied Physics or, exceptionally, very high
professional attainment. Final year students may apply.

SALARY (Inner London): £877-£1,806. Promotion prospects.

AGE: At least 21 and normally under 35 on 31st December 1967. Some
extensions for service in H.M. Forces or Overseas Civil Service. Write to
Civil Service Commission, Savile Row, London, W.1., quoting S/322.

LONDON BOROUGH OF EALING
EDUCATION DEPARTMENT

LABORATORY TECHNICIANS
required in the Electrical Engineering Department
of Southall College of Technology:

I. Miscellaneous Grade VI (Electronics and
Physics). A post for a responsible man experienced
in the construction and maintenance of electronic
and scientific instruments.

2. Miscellaneous Grade V (Radio and Television
Servicing). Applicants should have both interest
and experience in radio, television or industrial
electronics servicing work, and have some know-
ledge of the course associated with this work.

3. Miscellaneous Grade VI. To assist in the run-
ning of a group of light -current laboratories dealing
with advanced work; industrial or similar experi-
ence essential.

Posts I and 2 to commence on 1st April; post 3
immediately.
Present salary scales: Miscellaneous VI -1860-
E960; Miscellaneous V-£.780-£.890; plus London
Weighting.
Salaries were increased on I st February, 1967.
Apply to College Registrar, Beaconsfield Road,
Southall, Middx., as soon as possible.

E. I. COPE -BROWN,
Town Clerk.

TRANSISTORS
SILICON Planar NPN transistors, 2N708 r.f. to

400Mc/s, 360Mw, 4/ -; 2N2368 r.f. . amplifier to
650Mc/s, 5/ -; all new; data 6d.-R. A. Import Co.,
125, Balfour Rd., Ilford. (Postage add 1i-.)[1677

MISCELLANEOUS
METALWORK, all types cabinets, chassis, racks,

etc., to your own specification, capacity available
for small milling and capstan work up to lin bar.
PHILPOTT'S METALWORKS. Ltd.. Chapman St..
Loughborough 1151

PATENTS
THE Proprietors of British Patent No. 937,452 are

prepared to sell the patent or to license British
manufacturers to work thereunder; it relates to " im-
provements in Antenna for Broadcasting " ; address-
Boult, Wade & Tennant, 112, Hatton Gdn., London,
E.C.I. [1683

RADIO ENGINEERS
required by the GOVERNMENT OF
ZAMBIA, Civil Aviation Department, on
contract for one tour of 36 months in the
first instance. Salary (including Overseas
Addition) according to experience, in scale
rising to £1,855 gross a year. In addition
to salary, a supplement of not less thar.
£200 a year is also payable. Gratuity 25%
of total salary drawn. Liberal leave on full
salary or terminal payment in lieu. Free
passages. Quarters at low rental. Children's
education allowances.

Candidates, aged 28 to 50 years, should
have served a five year apprenticeship or
have gained a Services Trade Certificate
or an M.O.A. or I.C.A.O. Certificate of
Competency (or equivalent), and must have
had 8 years' post -qualifying experience.
They must have sound theoretical know-
ledge of and experience in the maintenance,
overhaul and installation of ground terminal
radio communication equipment and
navigational aids used at Airports and Flight
Information Centres.

Apply to CROWN AGENTS, M Dept.,
4 Millbank, London, S.W.1 for appli-
cation form and further particulars, stating
name, age, brief details of qualifications
and experience, and quoting reference
M3D/62800/WF.
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TELECOMMUNICATIONS
We have vacancies for Fault Finders,
Testers, and Inspectors to work on in-
teresting and advanced equipment includ-
ing H.F. SINGLE SIDEBAND, V.H.F.
RADIO TELEPHONES, U.H.F. MINI-
ATURE EQUIPMENT.

Transistor experience is essential. Vacan-
cies exist at all levels and training will be
given where necessary.

Apply: Personnel Manager,
CAMBRIDGE WORKS LTD.,
Haig Road,
Cambridge.

NEONS. PRINTED CIRCUIT BOARDS. INSTRUMENT
CASES. MOULDED REED SWITCHES. CONTIL and
BRIGHTLIFE products are all ex -stock. For details
see January, 1967: November, 1966: September 1966,
advertisements. For further details use reader
service card.

WEST HYDE DEVELOPMENTS LTD.
30 HIGH STREET, NORTHWOOD, MIDDX.

Telephone: Northwood 24941

WW -143 FOR FURTHER DETAILS

WELSH COLLEGE
OF

ADVANCED TECHNOLOGY
University of Wales Institute of Science and

Technology (designate)
CARDIFF

DEPARTMENT OF APPLIED PHYSICS

M.Sc./DIPLOMA COURSE IN
ELECTRONICS

Applications are invited for places in the full-
time one year M.Sc./Diploma Course in Electronics,
commencing October, 1967.

Further details can be obtained from the
Registrar and Secretary, Welsh College of Ad-
s anced Technology, Ca thays Park, Cardiff.

pplicat ion forms sliculd be completed and
returned to the College as soon as possible.

TEST EQUIPMENT - SURPLUS
AND SECONDHAND

SIGNAL generators, oscilloscopes, output meters, wave
voltmeters. frequency meters. multi -range meters,

etc., etc., in stock. -11. T. & I. Electronics, Ltd., Ash-
ville Old Hall. Ashville Rd., London. E.11. Ley. 4986.

1141

SERVICES OFFERED
JOIN Audio Supply Association, 7 6 p.a. (65 -page

photographically illustrated, non -advertising) hi-fi
catalogues. 4 6; your best guide for sate buying. -10,
Clifford St.. London, W.I. [111

*TANNOY*
For Sound Sense

WEST NORWOOD LONDON SE27
GIPSY HILL 1131

WW -144 FOR FURTHER DETAILS

A GUIDE on

LP. & STEREO
RECORDS

Faiir

THE ONLY
COMPREHENSIVE

RANGE OF RECORD

MAINTENANCE

EQUIPMENT

IN THE WORLD !

page booklet and supplement-
ary dara sheet Nos. 1 and 4
giving the fullest and latest
information.
CECIL E. WATTS LIMITED

Darby House
Sunbury -on -Thames, Middx.

WW -145 FOR FURTHER DETAILS

INDUSTRIAL cathode ray tubes, short, medium and
long, new and rebuilt: also contract capacity for

rebuilt television tubes.-Lubeck Engineering Co., Old
Brewery, Church Rd., Croydon 0141. 11695

TAPE recorder repairs. we specialise in the servicing
of recorders including professional machines.-

Telesonic Ltd., 92, Tottenham Court Rd., London.
W.I. Mus. 8177. (169

ALL types steel cabinets, boxes, chassis, etc.. made
to order, one oils welcome. Send drawings, pat-

terns, or specifications to-Hawley Supply Co. (Elec-
trical), Ltd.. 93. Regent St., London, W.I. [17
VLECTRONICON. Ltd.-From drawing board to pro-

duction with minimum delay; let us be your re-
search development, design and prototype department,
Pilot production runs a speciality. -176, Lythalls Lane.
Coventry. Tel. Nuneaton 2353 or Coventry 86544. [160

TOROIDAL Coil Winding, transformers. transductors.
inductors, etc.. designed and wound to order; quick

delivery, 1 to 1.000.-Magtor, Ltd.. 68, Dale St.. Man-
chester, I. Cen. 3031. [15')

A GUIDE TO SURPLUS

COMMUNICATION RECEIVERS
A detailed guide to
AR88D CR100
AR88LF CR150
BC312 CR150 2
BC342 CR150 .3
BC348 PCR
BC453 PC RI
BC454 PCR2
BC455 PC R3
7,6. P. & P. 1

ADKINS, Dept. WW,

Harrow,

thirty-one receivers: --
P104 R1132
R107 R1155
R109 R1392
R206 R1475
R208 TCS
R209 52 set
R216 HRO
R220 Senior
Mail order only to:

12 Courtenay Avenue,

Middlesex

WW -146 FOR FURTHER DETAILS

SKIN

DIVERS
SEA WATCH
£5-19-6

FREE STAINLESS
STEEL BRACELET
Swiss made. WATER-
PROOF TO 186 FEET.
Elapsed time bezel. 23
Jewel. Date change.
Stainless steel. Heavy

illuminous hands and figures. Sweep second
hand. Six months' written guarantee. LADIES'
"MINI " MODEL ALSO AVAILABLE-SAME PRICE.

If in doubt send S.A.E. for glossy photographs.
Send cheque/P.O. ES/19/6, plus 3/6 P. & P.

EXCHANGE & MART OF BOSCOMBE,
(Dept. 3), 33 Curzon Road, Bournemouth, Hants.
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* 9 loot BC -610 Whip Aerials
* R.C.A. 420 Mc s. Yagi 5 el. Beams
* Model 15 Teletype Page Printers
* Model 14 Teletype Tape Readers
* Model 14 Teletype Reperiorators
* R.C.A. 25 watt Projector Loudspeakers. range

1 mile
* Metro -Vickers Vacuum Pumps 230 v. A.C
* Precision Mains Filter Unita
* E.M.I. Recording Bridges £12 10
* Avo Geiger Counters £7 10
* Pbilco W.S. No. 43 Transmitters 850W £75 0
* Metro -Vickers F10.500 Waveform Monitors £135 0
*E.31.1. 3794 Waveioim Monitors on trolleys £45 0
* Motorola 0 v. Mobile Transmitters 30'90 Mc s. £12 10
* Pen -type Personal Dosemeters
* Western Electric Relay Test Sets 1-181
4r Monitor Type MI and Power Units
* Marconi TF 1053 Noise Meters
* AN UPM-17 Spectrum Analysers 10;16000

Me s. P.U.R.
* AN. URM-33. 34, 35 Signal Generators 1000;

8000 M es. P.U.R.
* AN. PDR-27 Radiac Sets £17 10
* SG1A,ARN and MD-83A/ARN V.O.R. Test

Sets P.U.R.
Carriage extra at cost on all above

EXCLUSIVE OFFER
PERMANENT OR

TRANSPORTABLE STEEL
60 -FOOT AERIAL TOWERS

As supplied to
British and other Governments

* Unique design.
* Scientific Construction.
haring the following remarkable features.

* Entirely self supporting, re-
quiring no guys, stays. foun-
dations. pickets or spikes, or
any attachment to the

Fitteder
o n n d

ith step ladder to the
lop and balcony with railings
all round tYou can walk
right round the top with both
hands tree.,

* 12 feet square at base taper-
ing to 0 feet square at top..
they are quite sale when sub-
ject to gale force winds and
will accept 50 square feet
superficial area on top at
force of 60 m.p.h. They re-
quire ground area of 20 feet
squar* supporte up to 2 tons of
equipment on top. the whole
tower can be completely

lowered to the ground
by 2 men in 20
minutes and raised
in the same time.

* Can be completely
erected and dis-
mantled by 3 men.

r. * Breaks down for
transport by 2 ton

lorry into arts easily handled by 2 men, there are no
small loose parts. no nuts or bolts to act lost or damaged;
all screws nd adjustments are hilly protected from rust
and so de igned to be free from damage when trans-
ported or eft loose on the ground.

* Foolproof - the Tower cannot be erected if not assembled
correctly. No skilled labour is required and no special
tools are necessary.

* Can be raised and lowered. erected and dismantled and re-
moved as many times as desired.

* Everything necessary for the complete Tower to be put
into use and raised and lowered is provided; lull draw-
ings and instructions.

These fine Towers were made in England by B.I.C.C. and
cost the Government £2.200 each. They are BRAND NEW
and in maker's original packing. You can see one erected
at our premises.

Cost £2,200
Price Brand New

£345
40 -page list of over 1.000 different items in stock

available keep one by you.

* Narda 500 W. Ultrasonic Cleaner £85 0
*Sliding Shelves rack mounting
* Magnetic Recording Wire, A -hr. reel
* 3M Video Recording Tape. !,in
* Muirhead Decade Oscillator D.105 £25 0
* Marconi S.S.B. Receivers HR -22 232 me s £140 0

£1 15
£2 10

£29 10
£25 0
£25 0

£14 10
£22 10

10

£3 0
£2 0
£5 10

15
£9 10
£7 10

£45 0

We have a large quantity of bits and pieces
we cannot list please send us your requirements-
we can probably help - all enquiries answered.

P. HARRIS
ORGANFORD - DORSET

WESTBOURNE 65051
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MAKE 5
DIFFERENT
TRANSISTOR

RADIOS
FOR

39/6
Amazing Radio
ConstructionSet:
Become a radio

expert for 39/6. A complete Home Radio
Course. No experience needed. Parts includ-
ing instructions for each design. Step -by -Step
plan, all Transistors, loudspeaker, personal
phone, knobs, screws, etc., all you need.
Box size 14in. x 10in. x 2in. (parts available
separately). Originally f6. NOW 39/6 plus
4/6 P. &P.

Frustrated Import Shipment
Offered BELOW HALF PRICE
to Clear.
500 Only All -Transistor

PERSONAL

TRANSCEIVER

SETS. Oar Price

£5.19.6
You've heard about

them-you've read about
them. NOW YOUR CHANCE TO OWN
THEM. Highly sensitive two-way transistor
transceiver sets have individual volume
control and talk -listen switch. Telescopic
aerial pulls in the voice from the other set
over tremendous distances-no wires-a
genuine transceiver as used by official bodies
and forces. 500 sets only.

NEW FULLY
TRANSISTORISED

PORTABLE RADIOS
with Full Variable wave-
band. NOW A FRACTION
OF THE NORMAL PRICE
ONLY 29/6
WHY PAY MORES All the
latest refinements are pack.
ed into this new MULTI -
STATION ALL Transistor
radio-the internal aerial
picks up even the remote
stations and the powerful built-in speaker
gives room filling volume. Individual tuning,
first-class reception. Purchase with confidence,
packed in original manufacturer's cartons.
(Personal earpiece and battery 4/6). Send
29/6 plus 4/6 P. & P.

AMAZING
CIGARETTE

RADIO

ONLY

5, -

Yes, apefectly ordinary packet of cigarettes)
But watch your friends astonishment on
hearing its range of stations loud and clear.
Holds 10 cigarettes-yet conceals sensitive,
fully transistorised circuit (including tiny
battery). A young boy can assemble it in
under 2 hours. No soldering. Only 16 con-
nections to make ALL PARTS including semi-
conductors. ABC Plans, etc. ONLY 25i-
lus 2/0 post, etc. Parts available separately.

CONCORD ELECTRONICS LTD. (DEPT. W.W.20)

No soldering

77 NEW BOND STREET'
LONDON W.1

R & R RADIO & TV SERVICE
Dept. W.W.

MARKET STREET, BACOP. LANCS.
Telephone 465

SALVAGE VALVES
10P14 5/- PL82 3/6 20P3 616 PCC84 4'-
_M0
ECC82

1/6
3/-

30P4
PY81

3-
/6 E

1061CLSO

/61 3/6
PC1.83
E1391

51-
1/6

30FL1 5t- U301 6/- 30F5 5/- EF85 5i-
PY32 61- PY33 6/6 10P1830 EF37 6/-
6U4GT 5/- 20D1 1/6 PCF 45431- 20P3 61-
30P12 6/- PL81 5/- 30PLI 6/- EY86 41-
eY82 4/- PL36 6/- cLsoe 51- 11329 5/ -

Speakers Ex T.V., 60 4in. 3/6; Sin., round 6'-, postage on
speakers 4/..
Ekco Line 0/P Trans., U26 type 35/. post paid.
Ferg. 406 Tyne 301-, Ferg. 306T, new. 23/10/- Post paid.
Scan Coils, etc., Quote set model No. with all enquiries. S.A.E.
for prompt reply.
B.S.R. Gerrard and Goldring Decks Supplied.
Recording Tape, 5; in 1,20011, 16/9 post paid.

ADJUSTABLE HOLE
& WASHER CUTTERS

The right Adjustable
tool for tre- hole and
panning
holes 1"-12-i"
in diameter
in our range of /7
Models

washer
cutters 18%

Tungsten
High Speed

Tool bits

Write for illustrated brochure of our full range
with straight or Morse taper 1-4 or Bitstock shank

All models available from stock
AKURATE ENGINEERING CO. LTD.

Cross Lane, Hornsey, London N.8
TEL. FITZROY 2670
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SERVICE & REPAIRS
B.B C.2, TV. RADIO, TAPE REC. SERVICE SPARES

U.1-LF./625, modify your set to B.B.C.2, 1955 to 1963
models covered, manufacturers' complete kits and

tuners, send for free list. Ferguson 625 IF amp
chassis. 39/6 (or less valves 19/6), circuit and instr.,
3/6. p/p, 4/6; Philips, complete 625 conversion kit in-
cluding circuit, 70/-, P/P, 6/-; GEC/Sobell sound and
vision dual 405/625 IF' amp and output chassis, 42/6,
P/p 4/6; new UHF tuners, including valves. 29/6; or
Philips transistorised, 70/-. p/p 4/6. Fireball Tuners,
new, tested, exclusive offer of special manufacturers
types suitable for KB, Ultra, Ferguson, HMV, etc.,
75/, new turret tuners, Brayhead 3001/3 58/6: Cyldon
c/f 19/6; Brayhead 10, 16, 35Mc/s 19/6; KB 16, 38Mc/s
10/-: Ekco 16Mc/s 10/-: post 4/6: many others avail-
able. TVSignal Boosters, transistorised. Pye/Labgear
B1/B3 and u.h.f. battery 75/-, u.h.f. mains 97/6, u.h.f.
masthead 105/-, post free; L.O.P.Ts, scan coils, framed
output transf. mains droppers, etc., for all popular
makes CRTS, 14. 17, 19in from L4/5 (callers only).
Tape recorder belts, heads, motors, etc. Salvaged com-
ponents, large selection transformers ,scan coils. tur-
rets, etc. Enquiries invited, c.o.d. despatch available.-
Manor Supplies, 64. Golders Manor Dr.. London.
N.W.11: callers 589B, High Rd.. N. Finchley, N.12
(near Granville Rd.). Hil. 9118 (day), Spe. 4032 tam).

(101

RESISTANCE WIRES
EUREKA - CONSTANTAN

Most Gauges Available

NICKEL -CHROME MANGANIN
NICKEL -SILVER

COPPER WIRE
ENAMELLED, TINNED, LITZ,

COTTON AND SILK COVERED
SMALL ORDERS PROMPTLY DESPATCHED

B.A. SCREWS, NUTS, WASHERS
soldering tags, eyelets and rivets
EBONITE and BAKELITE PANELS.

TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES. ALL DIAMETERS
SEND STAMP FOR LIST TRADE SUPPLIED.

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4

Phone: Clissold 4688.

DAMAGED METER'
Have it repaired by Glaser

Reduce overheads by having your damaged Electrical
Measuring Instruments repaired by L. Glaser & Co. Ltd.

We specialise in the repair
of all types and makes of
Voltmeters, Ammeters, Micro -
ammeters, Multirange Test
Meters, Electrical Thermo-
meters, Recording Instruments,
etc.

As contractors to various Government Departments,
we are the leading Electrical Instrument Repairers in
the Industry. For prompt estimate and speedy delivery
send defective instruments by registered post, or write
to Dept. W.W.: --

L. GLASER & CO. LTD.
1-3 Berry Street, London, E.C.1

Tel.: Clerkenwell 5481-2

INSTRUMENT

REPAIRS
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Quartz Crystal Units

For

ACCURACY

RELIABILITY

PRICE ECONOMY
you can
DEPEND
on
THE QUARTZ CRYSTAL CO. LTD.

Q.C.C. Works, Wellington Crescent,
New Maiden, Surrey (MALden 0334 & 2988)

Write for
illustrated
Brochure &
Price List
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symbol of quality trade
only

for electronic components -by return
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FAMOUS ARMY SHORT-WAVE

TRANSRECEIVER MK. III

This set is made up of three separate units:-
(I) a two valve amplifier using a 6V6 output
valve; (2) (some only) a V.H.F. transreceiver
covering 229-241 Mc/s. using 4 valves;
(3) the main shortwave Transmitter/
receiver covering, in two switched bands,
just below 2 Mcis./44 Mc/s. and 44 Mc/s-
8 Mc/s. (approx. 160-37.5 metres) using
9 valves. For RT, CW and MCW. The
receiver is superheterodyne having one
R.F. stage, frequency changer, two I.F.
(465 Kc/s), Signal detector, A.V.C. and out-
put stage. A B.F.O. included for CW or
single side -band reception. Tx output
valve 807, other valves octal bases. Many
extras. e.g. netting switch, quick flick dial
settings. squelch, etc. Power requirements
LT 12 volts, HT receiver 275 volts D.C. HT
transmitter 500 volts D.C. Size approx.
174in. x 71in. x I lie. Every set supplied
NEW in carton with a 12 pin connector and
full book including circuits at only E4/10/ -
carriage 15/-, with V.H.F. TX/RX 10/ -
extra. BRAND NEW and boxed No. 10

head and mike set (made for this set) only 15;-, post 2/6. NEW 12 volt D.C. power unit for these sets,
30;-, carriage 5/-. NEW aerial tuning units 20/-, post 7/6. We make a mains 200-50 volt A.C. power
unit in louvred metal case co plug direct into set power socket to run (I) receiver 70/-, post 5/-. (2) TX
and RX, E6/10/-, post 7/6. A charge of 10/- to unpack and test the receiver of these sets is made only if
requested, to cover the cost of repacking set.

A FEW 2nd Grade sets at E3, carriage I5/- as above available.

WALKIE-TALKIE MK. III and

CRYSTAL CALIBRATOR No. 9
This set is housed in
a waterproof die-
cast aluminium case
made by Murphy
Radio for the Govt.
having only relia-
bility and quality in
mind. Range 7.3Mc/s-
9 Mcfs. On side of
set is crystal cali-
brator No. 9 which
gives pips on marks provided on the Tuning dial.
Transmitter tunes to the same FX as receiver. Set uses
a total of 5 valves, power required L.T. 3 volts D.C.,
H.T. 100-175 volts D.C. Sets supplied in NEW or as
new condition, boxed, only 50/-. Carriage 10/-

JOHN'S RADIO (Dept. F)
OLD CO-OP, WHITEHALL ROAD,

DRIGHLINGTON,
BRADFORD.

Tel. DRIGHLINGTON 732

RECEIVERS AND AMPLIFIERS
SURPLUS AND SECONDHAND

HRO Rx5s, etc., AR88, CH100, BRT400. 0209, 8640
etc., etc., in stock.-R. T. & I. Electronics, Ltd..

Ashville Old Hall, Ashville Rd.. London. E.11. Ley.
-1986. [142

TECHNICAL TRAINING
np.m.G. Certificates, City & Guilds Examinations,

I.E.R.E. Also many non -examination courses in
Radio, TV and Electronics. Study at home with world
famous I.C.S. Write for free Prospectus stating sub-
ject to-International Correspondence Schools (Dept.
443) Intertext House, Parkgate Rd., London S.W.11.

[168
CITY & GUILDS (Electrical. etc.) on " Satisfaction or

Refund of Fee " terms. Thousands of passes. For
details of modern courses in all branches of electrical
engineering, electronics, radio. T.V., automation, etc.,
send for 132 -page handbook-free.-B.I.E.T. (Dept
152.K). Aldermaston Court. Aldermaston, Berks. 1146

BECOME " Technically Qualified " in your spare time,
guaranteed diploma and exam. home -study courses

in radio, TV, servicing and maintenance. R.T.E.B.,
City & Guilds, etc., highly informative 120 -page
Guide-free.-Chambers College ( Dept . 837K). 148.
Holborn, London. E.C.I. [166

The specialists
in design and production of

high grade
sound equipment

LF

GRAMPIAN REPRODUCERS LTD
Hanyvorth
Trading Estate,
Feltham, Middx.

or straight dealing deal with Grampian
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BI-PAK--VALUE PAKS
NEW-UNMARKED-UNTESTED
120 WIN. GERM. DIODES 10 -
20 nutCrULTS. UP TO ZENERS 10 -

25 Fora,N,NPN TRANSISTORS 10 -

60 TANN SILICON DIODES 10 -
20 GERM. 1 AMP. RECTIFIERS 10 -

16 ,HAAT SILICON RECT. 10/-
50 MIXED TRANSISTORS 10/ -

TESTED NEW VALUE PAKS
15 Red Spot AF Transistors PNP 10/-
15 White Spot RF Transistors PNP 10/-
4 OA 10 Diodes, Mullard 10/-
6 Matched Trans. OC 44/45/81/81D 10/-
4 2G4)7 Trans. EqVt. AFI 17 10/-
2 200 m'c NPN Trans. BSY27 10/-
4 0A202 Sil. Diodes Sub -min. 10/-
8 0A81 Diodes CV448 Type 10/-
15 AMP. SCR. 100 Piv 10/-
2 Power Trans. 0C26'35 10/-

MIN.ORDER 10`-, CASH WITH ORDER
PLEASE. ADD I. - Post and Packing PER
ORDER. Full Lists 100's Bargains 6d. in
stamps.

BI -PAIL SEMICONDUCTORS
8 Radnor House, 93-97 Regent St.,
London, W.I. Mail only.
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SURPLUS HANDBOOKS
19 set Circuit & Notes 4/6 PIP
1155 set Circuit & Notes 4/6 P/P
H.R.O. Technical Instructions 3/6 P/P
38 set Technical Instructions 3/6 PIP
48 set Working Instructions 3/6 P/P
88 set Technical Instructions 5/- PIP
BC.221 Circuit & Notes 3/6 P/P
Wavemeter Class D. Tech. Ins. 316 PIP
18 set Circuit 8c Notes 316 P/P
BC.1000 (31 set) Circuit & Notes 318 PIP
CR.100,B28 Circuit & Notes 8/6 P/P
R.107 Circuit & Notes 5/ P/P

6d
6,1
Oct

(id
Oct

6,1
6d
6,1

Oct

fid

A.R.88D Instruction Manual 15/- p/9 1/(1,1
62 set Circuit & Notes 4/6 PtP 6,1
52 set Sender and Receiver Circuits 6/- poet free
Circuit Diagrams 3i- each, post free.
8.1116/A, 1:.12.24! A, R.1355, RF.24, 25 .5 26, A.1134. T.1154
0.11.300, It, :112. 1142 312, It): 348J, E, ALP, 11I1124. 22 SET
Resistor Colour Code Indicator, 1/6, PIP 6d.
Postage Rates apply to U.K. only.
Mall order only lot
INSTRUCTIONAL HANDBOOK SUPPLIES, Dept. W.W._
TALBOT HOUSE, 28 TALBOT GARDENS, LEEDS. 8.
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WANTED

CRYSTAL DIODES TYPE

I N 2 3 B
IN LARGE QUANTITIES

Telephone:
OADBY (OLE 722) 5831

TECHNICAL TRADING Co.
*LONDON -10 Tottenham Court Rd. Tel.: MUS 2639
* PORTSMOUTH -350-352 Fratton Rd. Tel.: 22034
* SOUTHAMPTON -72 East St. Tel.: 25851
* WORTHING -132 Montague St. Tel.: 2585
* BRIGHTON-Devonian Court, Park Crescent Place
All Mail Order and 24 -hour Robophone service Brighton 680722
BULK I STEREO DECODERS I Arena 6 transistor complete), 7 Gns.

 Am FM STEREO RADIOGRAM CHASSIS (Normally 26 Gm.). 17 Gns.
AM STEREO RADIOGRAM CHASSIS (Normally 18 Gne.), 11 Gns.

TRANSISTORISED TUNER CHASSIS
TYPE FMT41 High quality. low noise, battery or mains
operation. Reproduction stands comparison with tuners
costing 3 times as much. Come and hear it at any of oar

. branches or send to Brighton without delay as ree anticepate a
,ere h.,,,,,,y &maw/. This beautifully compact 8 Transistor

machine (size tlin. 4in. x 2!in.), consists of a low noise frequency changer stage
with smooth 2 gang tuning feeding. No less than three IF Stages terminating in a double
tuned discriminator and LF Stage giving ample output for all quality amplifiers.
Operates with negligible drain for months of use from a P.P.3 or any 9 volt battery.
Nub. .1 relic A ,ee pl /flow of eery interesting specification hi Bic COM,s of preparation.

£8_10
POST 2,6
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OSMABET LTD.
WE MAKE TRANSFORMERS AMONGST OTHER THINGS
AUTO TRANSFORMERS. 0-110-200-220-240 v. A.C. up or
2own, fully shrouded, fitted terminal blocks, w., 22(6; 75 w.,
7/6; 100 w., 32/6; 150 w.. 37/6; 200 w.. 551-: 300 w., 70/-;

400 w., 851-: 600 w., 120,-; 1.000 w., 160/-; 1.500 w., £12;
2,000 w., £17.
MAINS ISOLATION TRANSFORMERS. Input 200-240 v. A.C.
1 : 1 ratio, 100 w., 'IN-: 200 w.. 110!-; 500 w., 240W-.
MAINS TRANSFORMERS. Input 200-940 v. A.C., TX1. 425-0-
425 250 Ma., 6.3 v. 4 a. et., 6.3. v. 4. a. et., 0-5-6.3 v. 3 a., 110/-;
T X2. 950-0-260 150 Ma., 6.3 v. 4 a. et, 0-5-6.3 v. 3 a., (O..;
T X3. 250-0-250 00 Ma., 6.3 v. 2 a. et., 0.3 v. 1 A, 45/-; T14.
300-0-300 60 Ma.. 6.3 v. 2 a. et., 6.3 v. I a. 43/-; TX 5. 300-0-300
120 Ma., 1.3 v. 1 a.. 0.3. v. 2 a. ct., 6.3 v. 2 a.. 60(-;TX7. 45-0-45
I a., 50/-.
INSTRUMENT TRANSFORMERS. Prim. 200-240 v. A.C.
Single tapped sec., 5-10-15-20-25-30-35-40-55-60, 10-0-10, 20-0-
20, 30-0-30 v. A.C., I a. 27(6: 2 a.. 37/6.
CHARGER TRANSFORMERS. Prim. 200-240 v. A.C., for
charging 2-6-12 v.; 1 a., 15/-:2 a., 22/6; 4 a., 26/-, 0 a., 32/6.
Bridge contact recs.. 2 a.. 8/6; 3 a., 121,
OUTPUT TRANSFORMERS. Multi ratio. 7/10 watts. MRT10,
39 ratios, 25/-; Munard 5/10 CL, 451-; 3/3. 251, etc., etc.
Comprehensive range 01 transformers and chokes stocked.
Carriage extra ail transformers from 3/8 to 7:8 each.

TRANSFORMERS WOUND TO YOUR SPECIFICATION.

BULK TAPE ERASER and head demagnetiser, 200/950 V. A.C.,
suitable :my size spool, any type head, 35/-. Leaflet S.A.E.
BATTERY ELIMINATORS. Output 9 v. D.C., input 200/250 v.
A.C. PP9, 150 Ma.. 45/-; PP3, 16 Ma., 1716. Leaflet S.A.E.
CONDENSERS. Electrolytics. 5,0011/50 v., 151-; 2.600/50 v.,
7/13: 5,000/12 v.. 416: 1,000/25 v., 3/6; 500/330 v., 10/6; 200/
450 v., 5/-; Igo x 200, 350 v., 5/-. Minimum postage 1/6.
LOUDSPEAKERS: SPECIAL OFFER. New stock, famous
make. Heavy duty. 121n. 15 watt, 80/-: 25 watt, 90/-; 35 watt,
140/, 3 or 15 ohms. Postage all speakers 5/6 each.
AUTOCHANGER: GARRARD 300. New stock to be cleared.
200/950 v. A.C., less cartridge. E6110/-. P. & P. 7/6.
RELAY. Miniature open type. Coil. 7.5 K., 15 v. 2.5 Ma.,
single pole changeover, 7/6.
FLUORESCENT LOW VOLTAGE LIGHTING. Input 6, 12 or
24 v. D.C. Extensive range fluorescent fittings and inverters.
Lists S.A.E.
RADIOGRAM CHASSIS. Extensive range. S.A.E.

S.A.E. all Enquiries please. Mail Order only
46 KENILWORTH ROAD, EDGWARE, MIDDY.

Tel.: S7'Ortryrove 9314

THE MOTOROLA

SEMICONDUCTOR

DATA BOOK
lists more than 10,500 semi-
conductors.
includes data sheets for more
than 2,800 devices from diodes
to integrated circuits.
has 16 edge referenced sections
for fast fact finding.

 1,500 page hard bound for 40/ -
including postage.

RADIO COMMUNICATION, by 1. H. & P. 1.
Reyner. 60/, Postage 2I-.
PRINCIPLES OF ALGOL 60 PROGRAM-
MING, by 1. S. Collins & M Almond. 1816.
Postage 1/6.
Inter. GEC. TRANSISTOR MANUAL. I8/-.
Postage 2I-.
COMPUTATIONAL METHODS & ALGOL,
by G. Bulgy. 32/6. Postage I!-.
RADIO RELAY SYSTEMS, by H. Carl. 65/-.
Postage 1/6.
RADIO VALVE DATA. Compiled by "WW,"
8th ed. 916 Rest gr I/-.

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKISTS

British and American Technical Books
19-21 PRAED STREET

LONDON, W.2
Phone: PADdington 4185

TO ALL
Manufacturers, Wholesalers, Importers,
etc. of the Radio and Electronic Indus-
tries
We are spot cash purchasers for all types
of redundant and surplus stocks.
Phone or write Hillside 2713

Stonegrove 7624
Broadfields Disposals Ltd.,

8, Broadfields Avenue,
Edgware, Middx
or

Mayco Products Ltd.,
21 Lodge Lane,

N. Finchley, N.12

SPECIAL OFFER,
ARMSTRONG,
GARRARD, and
Other HI -Fl UNITS,
33#% Deposit,
Bal. over 12 months.
A.L. Stamford Ltd.
98 Weymouth Terr.,

London, E.2.
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TUITION
T.E.R.E., City & Guilds and R.T.E.B exams.: special-
,. toed I.C.S. home -study course will ensure success;
for details of wide range of exam. and diploma courses
in radio. TV and electronics, also new practical courses
with kits, write to:-I.C.S. (Dept. xxx), Parkgate Rd.,
London. S.W.11. [170
STUDY Radio, Television & Electronics with the

world's larger, home -study organization. I.E.R.E.,
City & Guilds, R. r.E.B., etc. Also practical courses
with equipment. All books supplied. Write for free
prospectus stating subject to I.C.S., Intertext House,
Parkgate Rd. (Dept. 442). London, S.W.11. [167

R, C & L BOXES

10 
immimor

CAPACITY 15pf to 1111AF
RESISTANCE 0.10 to looKn
INDUCTANCE 1mH to 10H
VOLTAGE DIVIDERS and
WHEATSTONE BRIDGES

LIONMOUNT & CO. LTD.
BELLEVUE ROAD, NEW SOUTHGATE,

LONDON, N.I I, ENGLAND.
Tel: Enterprise 7047.
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RESISTORS
Carbon film, low noise.

W. 10";, 2/- doz. I5/- 100. Large quantities
+ W. 5'' 2/3 doz. 17/3 100. stocked.

4.70 to 10M0, your choice (no 5",, intermediate
values).

TRANSISTORS
Over 100 popular types in stock including high power
100 Mc/s. ft and small signal over 500 min. Over
1,000 quick delivery types listed at lowest prices.
Examples 2N1304/5 .. each 4/3 BC107 7/ -
ex stock. 2N2926 green .. 4/- BC 108 .. 6/3 p.

Complementary matched pairs available.
10",, discount on orders over L3.

ELECTROVALUE
6 MANSFIELD PLACE, ASCOT, BERKS.

AMERICAN
TEST &COMMUNICATIONS EQUIPMENT

AN/APN-9 Loran Rx.
AN/VRD-19 Mobile F.M. Transceivers.

Freq. 152/174 Mc/s. :.0. 25W.
Supply/V 24. Price £10.

AN/PRC-6 AN/URC-4 & AN/URC-11
" Handy -Talkies."

AN/ARN-6 & AN/ARN-44 Compass Receivers.
AN/ARN-14 Power Supplies DY-66.
AN/FPN-13 X band Radar Beacons.
CU-168/FRR 2/32 Mc/s Antenna Couplers.
T-216/GR XTL Controlled Xignal Generator

225/399.9 Mc/s.
AN/USM-32 Oscilloscope.
TS-118/AP RF. Wattmeters.
TS-27/TSM R -C Bridges.
TS-170/ARN-5 I.L.S. Test Set.
TS-175A/U Freq. Meter 85/1000 Mc/s.

Price brand new £85.
TS -297/U Multimeters.
TS -382D/ U AF/RF Signal Generators, 20

cps/200 kc/s.
TS-497B/UR Signal Generator 2/400 Mc/s.
TS-147A/UP Radar Test Sets.
TS-917A/CG (Stelma TDA-2) Telegraph Dis-

tortion Analysers.
AN/UUR-13A 225/400 Mc/s. Receiver.
ME-22/PCM Decibel Meters -45/ {-25 DBM.
DuMont 241 5in Oscilloscopes Price £19/10/-.
Tektronix 541, 543 & 545 spare Tubes Type

5BHP2A. Price £14.

* GENERAL CATALOGUE AN/102 11- *

SUTTON ELECTRONICS
Salthouse, Nr. Holt, Norfolk. Cley 289.

You are interested
in Radio and

T.V.?-Why not

PUT SOME LETTERS
AFTER YOUR NAME
You can rapidly qualify in your spare time
by means of an absorbingly interesting
Chambers Postal Course. We offer expert
and highly personal training backed by a
" SATISFACTION -OR -MONEY -BACK "
Agreement. Over 75 years' experience . . .
thousands of successes.

FREE 100 -PAGE GUIDE
Choose from hundreds of Courses -
Practical Radio (apparatus supplied),
Radio & T.V. Servicing, Applied
Electronics, P.M.G. Cert., City &
Guilds, R.T.E.B., A.M.I.E.R.E.,
Radio Amateurs Exam., etc. Send
today for the informative 100 -Page
Chambers Guide To Success -
FREE. (Please state Career, exan-t.
or subject of interest).

ChambersCollege
(Dept. 855F) 1118 Holborn, London, E.C.1.
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BUILDING A "SCOPE"
type 10Q53. One of the

finest units to appear on the surplus
market, modern manufacturer, 10.B.7.G.
and 3.10, valves, built in E.H.T. unit
producing 3kV to a modern version of the
Sin. V.C. R. 517 tube, brilliance, focus, x and
y shift. Controls on front panel, circuit
diagram supp f

9

lied. Ideal or conversion
to an oscilloscope. Size of unit 7in. x 7fin.

1in. long. Brand new in maker's case.
60/. carriage 19/, Circuit diagram sold
separately, 3/9, if required.

New Catalogue No. 17. Government and
manufacturers surplus. Also new com-
ponents, 3i- post free.

a 93 NORTH ROAD
AR114/12/.0

BRIGHTON a/111,r,, BRIG HTON
SUSSEX

65806 G/ woo" EX GOV'T ELECTRICAL SURPLUS

RADIO CONTROL

WW -159 FOR FURTHER DETAILS

DINSDALE MK II AMPLIFIERS
Printed circuits and parts for mono and stereo

versions. Special new power amp. printed board
eliminates earth loop problems.

Multiplex Decoder. ' Hi Fi News' G. D.
Browne circuit with new P.C. board, all parts
available including coils. Parts for WW 20 watt
amplifier including Driver Transformer. SAE for
Lists.
MULLARD IOW A.B. TRANSISTOR AMPLI-
FIER. SPECIAL CLEARANCE

Printed Circuit Boards to Mullard specification
fully drilled and fluxed. Price 4/- each or 7/- for
two post free.

Layout Diagrams 9d each.
List of other parts available sent with each order.

HART ELECTRONICS
321 Great Western Street, MANCHESTER 14

WW -160 FOR FURTHER DETAILS

WANTED
URGENTLY - FOR CASH

T-217/GR TRANSMITTERS

MD-129A/GR MODULATORS

R-278B/GR RECEIVERS

AND SPARES
(PART OF AN GRC-27)

SUTTON ELECTRONICS
SALTHOUSE, HOLT, NORFOLK

CLEY 289

PADGETTS RADIO STORE
Old Town Hall, Liversedge, Yorkshire

Tel. CLECKHEATON 2866
SUPERMARKET PRICES

TOP GRADE MYLAR TAPES. Tin. Standard, 11/6. L.P. 14/-.
7m. D.P., 1916. Sin. Standard 7/9. L.P. 10/-. Post 1/6 per tape.

12In Speaker with built-in Tweeter, 28/6. Post Pahl.

GARRARD spas. Deck complete with Mono Cartridge, 2.9/2/6,
plus Post and Insurance 10/-.

JAP Lapel Microphones, 5/-. Post paid.

JAP MINI METERS, size 31in. x Sin. SPECIFICATIONS:
I Sensitivity 1000 ohm per volt A.C./DC. D.C. voltage 0-12v.,
0.120v., 0-1200v. A.C. voltage 0-12v., 0-120v., 0-1200v. D.C.
current 0-ImA, 0-120mA. RESISTANCE 0-200 ohm. Complete
with Test Leads and Battery, 32/6. Post paid.

JAP PERSONAL EARPIECE, small or large plug, 1/11. Poet paid.

TOP GRADE DIODES. 3/- doz. Post paid.

SOUND SYSTEMS
AUDIO EQUIPMENT

MANUFACTURES

STANSTED, ESSEX.
Phone: STANSTED 3132

WW -161 FOR FURTHER DETAILS

TWO -BOB PLANARS
ME101 NPN Silicon. Brand new, first grade,
guaranteed. Pc=250mW, Icmax 100mA,
6=30-120 @ lmA. COB 2.2 pF. fT 100-
Mc/s Vern) 20V. 2/-. Also high gain version
0=100-200, 2/6. Data supplied. Also 2N2926
from 3/6; 2N3702, 5/-; 2N3704, 6/-; 2N3705,
5/-; 2N3707, 6/-; 2N3983/T1407, 6/-;
AFIO 10W Amplifier package 30,1- in stock.
3d. stamp for list and data.
C.W.O. Mail order only. No C.O.D.

AMATRONIX LTD., 396 SELSDON RD.,
CROYDON, SURREY. CR2 ODE

WW -162 FOR FURTHER DETAILS

RADIO officers see the world. Sea -going and shore
appointments. Trainee vacancies during 1967.

Grants available. Day and boarding students. Stamp
for Prospectus. -Wireless College. Colwyn Bay. [128
ALDERMASTON Court Postal Training for B.Sc.

(Eng.) Part 1, A.M.I.E.R.E., A.M.S.E., City &
Guilds, G.C.E.. etc., prepares you privately for high
pay and security as Technician or Technologist, thous-
ands of passes. For details of exams and courses in
all branches of Engineering, Building. Electronics, etc.
I Including latest information on C.Eng.), write for 132 -
page handbook -free; please state interest -BritishInstitute of Engineering Technology (Dept. 151K).
Aldermaston Court. Aldermaston, Berks. [147

ONDON CENT -RA
RADIO ST I RES

HORTSMANN
one
cased
10
Bakelite
hauled.
20
Bakelite
Guaranteed.

Includes
also

2001250
amperages

CLOCKWORK TIME SWITCHES. IA. One on,
Mt position, complete with key and connect ion block, en-

In metal box. 30/-. P.P. 5/,
-WAY PRESS-BIITTON INTER-COM TELEPHONES in

ewe with junction box handset. Thoroughly over-
Guaranteed. £13/101- Per unit.

-WAY PRESS -BUTTON INTER-COM TELEPHONES in
ease w ith junction box. Thoroughly overhauled.

£7/15!- per 1:nit.
WIRELESS SET No. 38 A.F.V. Freq. tange 7.3 to 0.0 Me/s
Working range 1 to 2 miles. Size 101 x 4 a 61in. Weight 611b.

power supply 81b.-andspare valves and vibrator
tank aerial with base. £6 per pair or E3 single. P.P. 25/ -

ELECTRICITY SLOT METERS (1/- in slot) for A.C. mains
Fixed tariff to your requirements. Suitable for hotels, etc

v. 10 A. 80/-. 15 A 90/-. 20 A. 100/, P.P. 7/6. Other
available. Reconditioned as new, 2 years' guarantee.

QUARTERLY ELECTRIC CHECK METERS. Reconditioned as
new. 200/250 v. 10 A. 42/8; 15 A. 52/8; 20 A. 57/8. Other

I p .r. ge - :I, Id ' 2 y ! ' gt .  nt .
TWIN GONG TELEPHONE, extension bells, 21/-.
P.M. MOVING COIL SPEAKERS. Sin. 9/8; Ole. 3 ohm 10/8.
Elliptical 7 x 4in. 3 ohs: 10/6. P.P. 3/6.
MOVING COIL HEADPHONES, ,itaiois leather earpiece, 25/-.
P.P. 3/0.
8 -BANK UNISELKCTOR SWITCHES. '25 contacts, alternate
wiping 821.6;-; 8 bank halt wipe E2115/-; 6 bank hall wipe,
25 contacts 47,6. P.P. 3/./
DESK PHONES. Black Bakelite eases complete with hand set.
and internal bell, 42/8. P.P. 6/,
HIGH-SPEED ELECTRO-MAGNETIC COUNTERS. Ex -Govt
0-999, 25/50 v. P.C. Size 4 x 1 x lin. Single coil, 2,3000
Single coil 50011, 8/8. P.P. 3/0.
EX GOVT. BALANCED ARMATURE THROAT MIKES complete
with plug. new, 7/6. P.P. 3;s

DESK PHONES. Various types in stock. Final End
Selectors. Relays, various also 19 Receivers in stock.
All for callers 4.11i \ .

23 LISLE ST. ( GER 2969) LONDON W.C.2
Cloud Thursday I p.m. Open all day Saturday

WOODS Sin. FANS (new, boxed). 110/230 v. A.C., 45/-.
P.P. 5/-.
RE-SETTABLE HIGH SPEED COUNTERS. (3 x I x
4 digit. 12/24/48 v. (state which), 6/6 ea. P.P. 2/6.
HIGH SPEED MAGNETIC COUNTERS. (4 x I x lin.), 4
digit. 12;24:48 v. (state which), 616 ea. P.P. I!-.
SANGAMO GEARED MOTOR. I r.p.m. 240 v., 27/6 ea.
COPPER LAMINATE PRINTED CIRCUIT BOARD. (8f x
51 x 2/6 sheet. 5 for 10/,

BULK COMPONENT OFFERS
100 Capacitors (latest types), 50 pf. to .51.4.
250 Carbon Resistors, f and f watt (transistor

type).
250 Carbon Resistors, 4 and I watt.
150 Hi -Stab. Resistors, I, 4 and 1 watt.
100 Capacitors (ceramic), 2 pf. to 1,000 pf.

ANY ITEM 10/-. 12 THE LOT.

VENNER LIGHTWEIGHT ACCUMULATORS. (I oz., If x
If x fin.), 2 volt 1.5 a.h., 12/6 ea. (with electrolyte and
charging inst.).
SEALED RELAY. 4 dio. 6/12 v., 45 ohm, 6/- ea. P.P. I/6.
SEALED RELAY (G.E.C.). 2 c/o., 67052, 24 v., 6/- ea.

P.P. 1/6.
TRANSISTOR CIRCUIT TESTER. Tests audio output,

with built-in 1 kc/s oscillator and 0.25 v. I a. power
supply. 47/10/-. P.P. 15/,

TELEPHONE HANDSET (Latest type), 15/- ea. P.P. 2/6.
AMPLIFIED TELEPHONE HANDSET. Latest type with

built-in transistor amplifier and volume control,
35/-. P.P. 2/6.

TRANSFORMERS. 50 v. at 5 amp., 35-0-35 volt at I amp.
25/, P.P. 5/-.

MOVING COIL HEADSET AND MICROPHONE. 10/- set.
P.P. 2/6.

" 3000 ' TYPE RELAYS. 10 for 2.5/.. P.P. 2/6.
OSCILLOSCOPES. Cossor 1035, 122/101-. P.P. L2/10/-.
LUSTRAPHONE MOVING COIL MICROPHONES. Type

VC 152. (New, boxed.) Low or high impedance.
87/6 each. P.P. 2/6.

UNISELECTORS. 8 bank, 25 way, 50 ohm. (New and
boxed), SO/. each.

PRECISION RESISTORS. .1% 10/. doz. (Several stan-
dard values included.)

VITREOUS W/W RESISTORS. 5%. 25 for 10/..
SOUND -POWERED TELEPHONE HANDSETS, 12/6 each.

P.P. 2/6.
TRANSISTORS (New marked stock). OC 44/45/71/81/

8I D/83, 3/. ea. 4 for 10/, BCY34 5/-, BSY25 10/.,
BSY26 7/6. 2S323 7/6. GETI15 (matched pair), IS/..
25721 10/-, OC 16)24/25/28/29/35, I0/- each.

DIODES. SX632, SX781, 2/. each. 20/- doz.
400 P.I.V. I A. (unmarked diodes), 20/. doz.

SILICON CONTROLLED RECTIFIERS. BTY87 (100R),
100 p.i.v. 12 amp. 15/-. BTY9I (150R), I.50 p.i.v.
16 amp. 20/.. 2N683, 100 p.i.v. 16 amp. 15/..

SILICON CONTROLLED RECTIFIERS. CRS 1/30 (360 p.i.v.
1 amp.), 7/6. CRS 3/40 (400 p.i.v. 3 amp.), 10/- ea.

SPEAKER BARGAINS, E.M.I. (13 x 8in.) with double
tweeters, 15 ohm, 65/-. P.P. 5/-.

As above, less tweeters, 3 or 15 ohms, 45/-. P.P. 5/-.
Vane 12 in., 20 watt, with tweeter (15 ohm), 95/-.

P.P. 5/-.
CONNECTORS. 13 WAY " IN LINE " gold plated pins,

4/6 pair. P.P. 6d.
SILICON BRIDGE UNITS. GEX541, 80 p.i.v. 10 amp. 37/6.

E1113D-RC, 100 p.i.v. 10 amp. 37/6. GA3I-A
(germ.), 200 p.i.v. 2 amp. 20/-.

PHOTOFLASH ELECTROLYTIC. 2,000iif. 275 v., 17/6 ea.
P.P. 2/6.

ELECTROLYTICS. 100/4. 60 v. 3/6; 200/if. 250 v. 3/6;
100 400i'f. 275 v. 6/6; 500/4. 100 v. 4/-; 1,0000.
50 v. 5/-; 3,000/if. 100 v. 7/6; 5,0001f. 50 v. 7/6.
P.P. 2/6 in £1.

" VINKORS." L.A. 2403/2405, 6/- ea. P.P. 6d.
COMPUTER BOARD. Containing 6 transistors A1672

(2N 706) and 18 diodes HGI078, 10/- each.
SAMWELL & HUTTON WOBBULATORS. Type 428, E45.

P.P. 50/-.
VOLTMETERS, METAL -CLAD. (6in., edgewise mirror -

scale.) New, boxed. 1 I-0-11 and 110-0-110 v. D.C.
(ts.d. 250 micro/amp.), 75/-. P.P. 7/6.

TELEPHONE CONNECTING WIRE (internal). Twin
twisted, 250 yds., 25/- coil. P.P. 5/- (copper con -
d actor).

E.M.I. 3794 WAVEFORM MONITORS (Trolley mounted),
£25.

STEREO OUTPUT AND BALANCE METERS. 200 mW. to
20 watts into 3/8/15 ohm, EIO ea.

ELECTRIC SLOT METERS 25 amp. L.R. 240 v. A.C.,
85/- ea. P.P. 5/-.

QUARTERLY ELECTRIC CHECK METERS. 4C amp. 240 v.
A.C.. 20/- each. P.P. 2/6.

TELEPHONE HAND MAGNETOS (70 v. AC.). Trade
enquiries welcomed.

All Goods Previously Advertised Still Available.

PATTRICK & KINNIE
81 PARK LANE, HORNCHURCH, ESSEX

Tcl : ROMFORD 44473
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WE OFFER a large range of Patterns of

TRANSFORMER LAMINATIONS
in RADIOMETAL, MUMETAL and H.O.R.

Stocks of most patterns available,
Please send for list.

ALSO AVAILABLE " C " & " E " CORES,

CASE AND FRAME ASSEMBLIES

J. BLACK
44, GREEN LANE. HENDON, N.W.4

Phone: SUNnyhill 1855 & 3033.

WW -163 FOR FURTHER DETAILS

TRAIN TODAY
FOR TOMORROW

Start training TODAY for one of the many
first-class posts open to technically qualified
men in the Radio and Electronics industry.
ICS provide specialized training courses in
all branches of Radio, Television and Elec-
tronics -one of these courses will help YOU
to get a higher paid job. Why not fill in the
coupon below and find out how?

Courses include:
 RADIO/TV ENG. & SERVICING
AUDIO FREQUENCY
 CLOSED CIRCUIT TV
 ELECTRONICS -many new courses
 ELECTRONIC MAINTENANCE
*INSTRUMENTATION AND

SERVOMECHANISMS
 COMPUTERS
 PRACTICAL RADIO (with kits)
 NEW PROGRAMMED COURSE ON

ELECTRONIC FUNDAMENTALS

Guaranteed Coaching for:
 Inst. Electronic & Radio Engs.
 C. & G. Telecom. Techns' Certs.
 C. & G. Supplementary Studies.
 R.T.E.B. Radio'T.V. Servicing Cert.
 Radio Amateur's Examination
 P.M.G. Certs. in Radiotelegraphy
 General Certificate of Education

Start today - the ICS way
INTERNATIONAL

CORRESPONDENCE SCHOOLS
Dept. 230 Parkgate Rd., London, S.W.II.

Please send FREE book on

Name

Address

2.67

WORLD RADIO & T.V.

HANDBOOK 1961 ED. 32/ -
By JOHANSEN. Postage 1/ -

Transistor Transmitters for the Amateur
by Stoner. 21/, P. & P. 1/,
Electronic Motor Control by Lytel. 30/-,
P. & P. 113.

Basic Piezoelectricity by Shields. 20/, P. & P.
1/,
Radio Valve Data, new 8th ed. by Wireless
World. 9/6, P. & P. 1/..
Transistor Substitution and Specification
Manual, 1967 by Techpress. 21/-, P. & P. 1/,
Hi-Fi Year Book, new 1967 ed. 15/-, P. & P.
1/6.

ABCs of Silicon Controlled Rectifiers by
Lytel. I6/-, P. & P. 1/-.
Rapid Servicing of Transistor Equipment
by King, 30/, P. & P. 1/3.

Where possible 24 -hour service guaranteed

UNIVERSAL BOOK CO.
12 LITTLE NEWPORT ST., LONDON, W.C.2

(Leicester Square Tube Station)

HAMMERITE
HAMMER PATTERN BRUSH PAINT
FOR PANELS, METALWORK. ETC.

3/6 tin  just brush on  withstands 150°C, oil, water etc.
COLOURS: Blue, sliver, black or bronze. 21 oz tins, 318. 1 Pint 7/6.
1 pint 151-. 4. gallon 36i-.* 1 gallon 58/-.' Carr. up to 5/-, 9d, up
to 10/.. 1/9, over 101-, ',Sent by road.
From component shops or direct from the manufacturer.
FINNIGAN SPECIALITY PAINTS (W) Mickley Square,
Stocksfield, Northumberland. Tel: Stocksfield 2280

WW -164 FOR FURTHER DETAILS

SPECIAL OFFER

I watt S.T.C. 300 Mc/s. N.P.N. Silicon Planar
100% Transistors. Limited stocks, El for six, with
data.
3/- each. 0C44, 0C45, 0070, 0071,
0081D, 0C200, GET16, GET20.

ZENER DIODES

3.9 v. to 26 v. all votrs BETWEEN w. 3/6, I.5w. 5/-,
7 w. 6/- each.
4/- each. AFI 14, AFI 15, AFI 16, AFI 17, 0C170,
0C171.

Send 6d. for full lists:-inc. S.C.R., Zeners, etc.

CURSONS,
78 BROAD STREET,
CANTERBURY. KENT

WW -I65 FOR FURTHER DETAILS

MIKA*. SO PROFESISVON4/-7WE Ye/AVAA,
SELF-WM Aedzosciiz. 14/AY -
Get these AIR DRYING GREY HAMMER

or BLACK WRINKLE (CRACKLE), Finishes
Yukan Aerosol spraykit contains It ots. fine quality
durable easy instant spray. No stove baking required.
Hammers available in grey, blue, gold, bronze.
Modern Eggshell Black Wrinkle (Crackle) all at 14/11
at our counter or 15/ I I, carriage paid, per push-
button self -spray can. Also Durable, heat and water
resistant Black Matt finish (12 ots. self -spray cans
only) 13/11 carriage paid.
SPECIAL OFFER I can plus optional transferable
snap -on trigger handle (value 5/-) for WI I, carriage
paio.Choice oi 13 senora, plain colours ena primer
(Motor car quality) also available.

Please enclose cheque or P.O. for total amount to

YUKAN9

Dept.WW1.
307a EDGWARE ROAD,

LONDON, W.2.
Open all day Saturday. Closed Thursday afternoons.

Other Yukon Air
Drying Aerosols
include:

Zinc Chromate
Primer.

Clear Lacquer.

Anti -Tarnish
Gold

and Metallic
Finishes.

DINSDALE HIGH QUALITY AMPLIFIER
Complete sets of Metalwork, engraved Front Panels,
Printed Circuits and all I st grade specified Components
for Mono and Stereo Units. Ancillary Equipment.
Comprehensive lists available.

Send 6d. in stamps for lists

MALVYN ENGINEERING WORKS
Engineers to the Radio and Electronic Industries

7 CURRIE STREET, HERTFORD, HERTS.
TELEPHONE: HERTFORD 2264

MANUFACTURERS OF ELECTRONIC EQUIPMENT

Can we assist you by manufacturing Control
Panels, Assemblies, Sub -Assemblies. Long
or short runs. Quality guaranteed.
Rock & Taylor Ltd., Hayes Lane Trading
Estate, Lye, Worcs. Tele:- Lye 2807/2822

NYLON P.T.F.E.
ROD, BAR, SHEET, TUBE, STRIP, WIRE
No quantity too small. List on application.
BRASS  COPPER  BRONZE
ALUMINIUM LIGHT ALLOYS

STAINLESS STEEL
H. ROLLET & Co. Ltd.

Howie Street, S.W.I I. BATtersea 7872
ALSO AT LIVERPOOL, BIRMINGHAM,

MANCHESTER, LEEDS, GLASGOW

WW -I66 FOR FURTHER DETAILS

WANTED. Your redundant or surplus stocks of
Transformer Laminations, " C" Cores, Enamel
Copper Wire, Transistors and Diodes.

GOOD PRICES PAID.

J. BLACK
44 GREEN LANE, HENDON, N.W.4.

Phone: SUNnyhill 1855 & 3033.

WW -167 FOR FURTHER DETAILS

DEIMOS LTD
TArE RtLORDERS FOR

RESEARCH, INDUSTRY AND
PROFESSIONAL AUDIO

single and multichannel

CORWELL LANE, HILLINGDON, IVIDX.
HAYes 3561

WW -168 FOR FURTHER DETAILS

A 59/11d COMPUTER FOR FUN?
Not exactly. DIGI-COMP is a model working mechanical digital
computer that you programme for binary calculations, logical
problems, and games, such as nim. The basic Instruction Manual
was written with eleven -year -olds in mind, while the Advanced
Booklet analyses all the problems and discusses them in terms of
boolean algebra and symbolic logic -then you can write your
own programmes for DIGI-COMP. Money -back guarantee.
Free component replacement service. Send 59/11 (or £3110/6
to include the Advanced Booklet), or write for details to :-

I-COR SYSTEMS (Digital Projects)
18 Stamford Hill, London, N.I6

WW -169 FOR FURTHER DETAILS

TRANSISTOR BARGAINS
31- each: 0044, 0045, 0046, 0070, 0071, 0072, 0075, 0076,
0078, 00780, 0081, 0081D, 4/- each: AF114, AF115, AF116,
AF117, AF118, A0126, A0127, AC128, 0C170, 00171, 00172,
4/6: AF119, 00169, 0084. 8/-: A0107, 0023, 0026, 0028. All
the above are fully tested and guaranteed. Also available un-
tested, unmarked Transistors, 60 for 10/-.
Discount for Quantity Orders available on request.

A. MARSHALL & SON
(Dept. W.W.9),

ZB Cricklewood Broadway, London, N.W.2
Tel. No. GLA 0161
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NEW MULLARD TRANSISTORS
0071 -; 0072 7 6; OC81D 6,-; 0081 13/-; AF115 8 -;
AF114 8 6; 0C44 8.-; 0C45 8;-; 0C171 9!-; 0C170 8 6;
AF117 ; 0C2612 6; AD140 15 - 00515 ; Holders 1.3.

ARDENTE TRANSISTOR TRANSFORMERS
D3035. 7.3 CT: 1 Push Pull to 3 ohms for 0072. OM, .11
D3034. 1.75: 1 CT. Push Poll Driver for 0072. 0081 11
D3053. 11.5: 1 Output to 3 ohms for 0072. 0081 11

TRANSISTOR MAINS ELIMINATORS
Famous  Power -Mite " 9 volt. Same size as PP9 A M
banery. Fully smoothed. 150mA full -wave circuit. ",'
POWER PACK 9v. 300mA full wave. Fully smoothed 45 -.

WEYRAD P50 - Transistor Coils
RA2W Bin. Ferrite Aerial Spare Cores 8d.
with car aerial coil.. 1X6 Driver Trans. LFDT4 9 6
Osc. P50 A1C 5,4 Printed Circuit PCA1 9 6
470 he s. I.F. P50 2CC 5:7 J.B. Tuning Gang _10 6
3rd I.F. P50 3CC 6.- Weyrad Booklet

Volume Controls
Lone Spindles. Midget Size
5 K. ohms to 2 Meg. LOG or
LIN. L S 3 -. D.P. 5 -.
STEREO L S 10.6. D.P. 14:6

80 Ohm Coax 6d. yd.
Semi air -spaced Cable
40 yd. 17 6. 80 yd. 24 -.
FRINGE LOW LOSS. I a
Ideal 825 IMes. yd. 1

COAXIAL PLUG 1 -. PANEL SOCKET 1 -. LINE SOCK-
ETS 2--. OUTLET BOXES. SURFACE OR FLUSH 4.6.
BALANCED TWIN FEEDERS 8d. yd., 80 or 300 ohms.
TELESCOPIC CHROME AERIAL. Bin. extends to Olin. 6:6.

FULL WAVE SELENIUM RECTIFIERS:
2. 6 or 12v. outputs. 1! amp.. 8,9; 2 a. 11G; 4 a.. 17'8,
CHARGER TRANSFORMERS. P. & P. 2.8. Input 200 250 v.
for charging at 2. 6 or 12 v.. 12, amp,. 156; 2 amps., 17 8;
4 amps.. 25 -. Circuit free. Ammeter 0 to 5 amp.. 10 6.

MOVING COIL MULTIMETER TK 25. A7 6
0-1.000 v. A.C. D.C.. ohms 0 to 100k., etc. ".
MOVING COIL MULTIMETER EPIOK. 7r1 6
0-1.000 V. A.C. D.C.. cl.u.s 0 to 3 meg. eM.,  
MOVING COIL MULTIMETER EP2OK.
0-2.500 v. D.C. 20,000 ohms per volt, 0-1,000 v. A.C. an a
Ohms 0 to 6 meg. 50 Microamps full scale.

TV REMOTE CONTROL
For PHILIPS 19TGII1A, 121A,
125A. 142A, 23T(11.11A, 113A,
121A, 131A. STELLA ST1033A,
39A. 43A. 53A. COSSOR
CT1910A. 21A. C12a0A, 21A.
31A. PHILIPS Price 3 gns.

Owe 12 6 PostPrice 2 6.
Brand New. Includes 1111.
7 -way cable. HOLLAND 0A81
2 pots. 3 switches, 5 resistors.

RETURN OF POST DESPATCH

0.

1967 GRAM
CHASSIS

Three Wavebands: Five Valves: ECH81. EF89.
Long, Med., Short. Gram. EBC81. EL84. EZ80.
12 -month guarantee. A.C. 200-250 v. Ferrite Aerial
5 watts 3 ohms. Chassis 13!rin. 7in. - 5in. dial size
Ilia. 4th. Two Pilot Lamps. Four Knobs.
Aligned calibrated. Chassis isolated from mainsel 0.1 0
DE -LUXE STEREO GRAM CHASSIS. VHF. MW. SW
19-50 m. SW 80-180 nt. Magic eye. push but- CI 9.19
tons, 6 valve plus reel. Size 15 x x Bin. high ` 

HIGH GAIN TV. PRE -AMPLIFIER BAND I B.B.C.
Tunable channels 1 to 5. Gain 18 dB. ECC84 valve. Ki
price 32.6 or 55 - with power pack. Details 6d. BAND
III I T A same price. Tunable channels 7 to 13. Ban
I or III. Coils and circuits only. 98. Chassis 4,9. B.B.C.
Super Booster. UHF Transistor Model ready made 75, -

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 20n. irides
7 - 4in., 5,6; 9 7in.. 8;8; 11 3th., 6,6; 11 7in., 7/8
11 -9in., 96; 14 llis., 12.8; 15 14in., 15/-.
ALUMINIUM PANELS 18 s.w.g. 12 12in, 5/8; 14
4B; 12 8in, 3 6: 10 7in. 2 9: 3 Bin. 2'-; 8 4in. 1B

STELLA RECORD PLAYER AMPLIFIER
4 watt. 2 stage. 3 to 7 ohm. Nee. feedback. UCL82, UY85.
200-250v. A.C. tapped input. Chassis size 8 2!, 4in. high.
Gold Walnut knobs. Volume and Tone controls on separate
Polished Wood Panel 6 2in. Brand new with 78 6maker's euarantee Bargain price. P. & P. 2 6

ALL PURPOSE TRANSISTOR PRE -AMPLIFIER
Gain 14:1. 250v. or 9v. output. Ready built with Mu Metal
input transformer for Mikes. Pick -Ups. Tuners 15,_
Instructions and circuit supplied. Post 2 6.

THE INSTANT
BULK TAPE

ERASER AND
RECORDING HEAD

DEMAGNETISER

200.250 v. A.C.
Leaflet S.A.E.

80 ONLY SANGAMO 3IN. SCALE LABORATORY
MOVING COIL METERS. 100 Microamp;250 mieroamp
movements etc. 55!- each. CALLERS ONLY.

FM TUNER 88-108Mc s. Six Transistor. Sucerhet
, Ready built. Printed circuit. Calibrated slide f.s.10

dial tuning. Size 8 4 2'..in.

3 -WATT QUALITY AMPLIFIER 4 Transistor -id.
Push-pull. Ready built. with volume control.

*RADIO BOOKS* (Postage 9d.,
Radio. TV Valves. Diodes, Transistor equivalents 10/8
High Fidelity Speaker Enclosures and Plans
Transistor Superhet Commercial Receivers 7/8
Milliard Audio Amplifier Manual 8/6
Radio Valve Guide. Books I, 2, 3, 4 or 5 each 5/ -
Practical Radio Inside Out 4/8
Transistor Audio Amplifier Manual 8/8
Shortwave Transistor Receivers 5/ -
Transistor Communication Sets 6/ -
International Radio Stations List 2/8
Modern Transistor Circuits. for Beginners 7/8
Sub -Miniature Transistor Receivers 5/ -
Wireless World Radio Valve Data 916
At a glance Valve equivalents 6/ -

RESISTORS. Preferred values. 10 ohms to 10 meg.
w.. w.. 20" 44.; 1 w. 8d. 2 w. 1/- 5 w. 10,'84.

HIGH STABILIY. ' w. 1" 2,-. Preferred values. 10
hms to 10 meg. Ditto 5".,. 10 ohms to 22 meg. 9d.
5 watt 0.5 to 8.2 ohm 3 w.
0 watt} WIRE -WOUND RESISTORS 1/9
5 watt 10 ohms to 6.800 ohms 2/ -
OK. 15K. 20K. 25K. 68K. 10W. . .. 3/.

MAINS DROPPERS. Midget. With sliders.
.3 a., 1K.. 0.2 a., 1.2 K.. 0.15 a., 1.5 K 8--.
INN CORD 100 ohms ft. twin plus resistance 1 - ft.

WIRE -WOUND 3 -WATT , WIRE -WOUND 4 WATT
POTS. Miniature T.V. STANDARD SIZE POTS.
Values 10 ohms to 30K, 33. LONG SPINDLE VALUES
Carbon 30 K. to 2 meg., 3.-. 50 OHMS to 100 K.. 7 6.

VALVE HOLDERS. Inf. Oct. 6d. Mazda Oct. 04.; B70
BOA. BOG. B9A Moulded 9d. Ceramic 1 -. B7G, B9A cans 1, -
Valve base plugs B7G, BOA, Int. Oct. 2.3,

C.R.T. BOOSTER TRANSFORMERS
for heater cathode short or falling emission, 25" and 50°
BOOST. 200.250v. A.C. input. STATE TUBE in
VOLTAGE REQUIRED. 2 or 6 or 13 v. Post 2,8 *,, 

BRAND NEW QUALITY
EXTENSION LOUDSPEAKER
In tough cream plastic cabinet with Mt. 7?-"!',.,
lead and adaptors. For any transistor 77---
radio intercom. mains radio. tape re- II, :,,n
corder. etc. 3 to 15 ohm matching

Pos lq, Size: 7; 3ia. 30 - t
6

o6sT
2 s

Post and Packing I,6 unless otherwise stated. C.O.D. 5,- ex tea. Full List I -. CALLERS WELCOME

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, WEST CROYDON
Written guarantee with every purchase. (Export -Send remittance and extra postage, no C.O.D.) (Buses 133,68 pass door). 5.12. Stn. Selhurst. Tel. THO 1665

P.O. TYPES 3000 AND 600

RELAYS
SPECIAL OFFER QUICK DELIVERY
Complete and guaranteed relay with any coil value
up to 4,000 ohms, with the following light duty silver
build -ups: -
1 MK or 1 BK or I C/O, 7/6 each.
2 MK or I MK and 1 BK or 2 C/O or similar, 9/. each
4 MK or 4 BK or 4 C/O or similar, 10/6 each.
4 MK and 4 BK or 6 C/O, 12/6 each.
With higher value coils:
Up to 5,000 ohms, add I f - Up to 10,000 ohms, add 2/-.
Up to 22,000 ohms, add 31-. With twin coils, add 2/-.

The lowest prices in the trade.
Postage and packing etc. 2/- per relay.
COILS -most coil values in stock from 2/. each.
ALSO RELAYS BUILT TO YOUR SPECIFICA-
TIONS AND REQUIREMENTS
OUR NEW SERVICE -Your own Type 3,000 Relays
repaired and rebuilt to order.
SIEMENS HIGH SPEED RELAYS
50/50 ohms, 6/6 each; 250/250 ohms, 7/6 each; 500/
500 ohms, 7/6 each; 850/850 ohms, 7/6 each; 1,000 ,-

1,000 ohms, 8/6 each; 1,700/1,700 ohms, 10/6 each.
Postage and packing 2/- per relay.

S.T.C. SEALED RELAYS
700 ohms, 2 C/O, 4184 GD, 10/6 each. P. & P. 1/6.
G.E.C. SEALED RELAYS
Send for lists and details, from 7/6 each. P. & P.1/6.

CO -AX CHANGE -OVER RELAYS
Ex Air Ministry: Switch unit type M 10F/166. Encased
in metal box with appropriate sockets. 12 v. D.C.
operation, 15/- each. P. & P. 5/-.

DYNAMOTORS. Made in U.S.A. 27 v. D.C. input,
285 v. D.C. (120 mA) output. IS/- each. P. & P. 6/-.
ROTARY TRANSFORMERS. 12 v. D.C. input,
250 v. D.C. output (approx. 35 watts). Ideal for
operating shavers and other universal mains appliances
In your car, caravan or boat. 30/- each. P. & P. 7/6.
WRITE, CALL OR 'PHONE:

DEPENDABLE RADIO SUPPLIES
12 TOTTENHAM ST., LONDON, W.I

LANgham 7391 1 min. Goodge St. Station.

WW -170 FOR FURTHER DETAILS

ELECTRONIC
INSTRUMENTS & EQUIPMENT

Designed and Manufactured to order.
General Electronics including Timers,

Counters, Programmers, Tape Recording.
Consultations and Estimates free and without

obligation. Box No. 5031 c,o "Wireless World"

KINGSTON -UPON -HULL Education Committee,
College of Technology. Principal E. Jones. M.Sc..

F.R.I.C.
FULL-TIME courses for P.M.G. certificates and the
radar maintenance certificate, also in electrical and
electronic engineering. -Information from College of
Technology, Quern's Gardens. Kingston -upon -Hull.

1154
TV and Radio, City & Guilds. R.T.E.B. Certs., etc.,

on " satisfaction or refund of fee " terms, thous-
ands of passes. For full details of exams and home
training courses (including practical equipment) in all
branches of radio, TV. electronics, etc., write for 132 -
page handbook -free; please state subject. -British
Institute of Engineering Technology (Dept. 150K1,
Aldermaston Court, Aldermaston Berks. [148

CAPACITY AVAILABLE
AIRTRONICS. Ltd., for coil winding, assembly and

wiring of electronic equipment, transistorised sub-
unit, sheet metal work. -3a, Walerand Rd., London,
S.E.13. Tel. Lee Green 1706. [107

BARGAINS ! BARGAINS !
Ex. Government Equipment.

All items available as previously
advertised. Complete List 1 - (S.A. E.)

A. J. THOMPSON (Dept. W.W.)
Eiling Lodge, Codicote, Hitchin, Herts.

Tel: Codicote 242

vie raNew
you need/

HOLE PUNCHES
Instant Type
gin. diameter .. 6/10 ea.
Screw -up Type
15/32in. diameter Toggle switch
'in. ..
gin. 87G

8/6 ea.ea.

9/- ea.
i in. BOA, B9A;in.9/6 ea.10/2 ea
'sin. 10/8 ea.
lin. .. 11/8 ea.

.'liin. Int. Octal :: 13/4 ea.
Ilin. ..

/2 eIiin. .. 1186/10 eaa,

21/8 ea.liin. .,
lain.

Meter ..
24/4 ea.

..2h in. 33/2 ea.
Complete Set C9 3 6

No extra charge for postage and packing in the
U.K.

Tompkins & Longman
237 GIPSY ROAD,

WEST NORWOOD,
S.E.27

Tei.: Gipsy 5000
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Solve your communication problems with this
new 4 -Station Transistor Intercom system
(1 master and 3 subs), in de -luxe plastic cabinets
for desk or wall mounting. Call/talk/listen from
Master to Subs and Subs to Master. Operates on
one 9 v. battery. On/off Switch. Volume control.
Ideally suitable to modernise Office, Factory,
Workshop, Warehouse, Hospital, Shop, etc., for
instant inter -departmental contacts. Complete with

connecting wires, each 66ft. and other acces-
sories. Nothing else to buy. P. & P. 316 in U.K.

-k-storTELEPHONE AMPLIFIER
Usual!

OUR CE ONLY

55/ -

Why not increase efficiency of Office, Shop and
Warehouse with this incredible De -luxe Portable
Transistor TELEPHONE AMPLIFIER which en-
ables you to take down long telephone messages or
converse without holding the handset. A status
symbol? Yes, but very useful one. A must for
every telephone user. On/off switch. Volume
Control. Operates on one 9 v. battery which lasts
for months. Ready to operate. P. & P. 2/6 in
U.K. Add 2/6 for Battery.
Full price refunded if returned in 7 days.

WEST LONDON DIRECT SUPPLIES (W.W.),
169 Kensington High Street, London, W.8
WW -172 FOR FURTHER DETAILS

Usually 6 Gns

Our Price Only

49/6
This wonderful TWO-WAY TRANSISTOR IN-
TERCOM consists of two units-Master and Sub-
in Ivory plastic cabinets with chromium stands.
Operates on one inexpensive battery. Call, talk
or listen from; Master to Sub and Sub to Master.
On/off switch. Full Volume Control. IDEAL AS
A BABY ALARM. Or communicate with your
neighbour or listen for telephone bell in other
room. Hundreds of other uses. Indispensable,
in Home, Shop, Nursery, Surgery and Office.
A boon for spastics and disabled. Saves shouting
and walking up and down the stairs. Complete with
80ft. connecting lead. Battery 2/6 extra. Ready
operate. P. & P. 2/6 in U.K.
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NEW HIGH EFFICIENCY TOOLS 

TEMPERATURES AVAILABLE 

250 C 27 WATTS 

360 C 50 WATTS 

410 C 60 WATTS 

500 C 95 WATTS 

ILLUSTRATED 

R 900, RIGHT ANGLE, FITTED 
WITH STANDARD iin, BIT. 

For full information 

and sales apply direct tc 

HEAD OFFICE SALES & SERVICE 

ADCOLA PRODUCTS LTD 
ADCOLA HOUSE, GAUDEN ROAD, 

LONDON, S.W.4. 

Telephones: Macaulay 0291 /3 Telegrams: SOLJOINT, LONDON, S.W.4 

AUSTRALIAN ASSOCIATES: ADCOLA PRODUCTS PTY LTD., 673 WHITEHORSE ROAD, MONT ALBERT, MELBOURNE 

AGENTS IN ALL LEADING COUNTRIES 
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THE QUEEN'S AWARD 
TO INDUSTRY 1966 

ERSIN 

5 CORE SOLDER 

SIZE 12 

CORES 

ERSIN 
RAU self 

flux! 

ARAX 
acid 

cored 
older 

uVL,OR 0.16 
V. 1 OINT 

SIZE 4A SIZE 15 SIZE 14 

SIZE 10 SIZE 11 

solder 
dispensers 

Hundreds of tons of Ersin Multicore Solder are 
used annually in the manufacture of electronic 
equipment. The same high quality solder is 
available in convenient packages for workshops 
and service organisations. Here is a selection 
from the wide range of specifications available. 
All, except Sizes 11 and 14, contain Ersin 
Multicore Solder with 5 cores of extra fast non- 
corrosive flux. The solder wire is ingeniously 
coiled in the new, handy dispensers enabling 
the soldering operation to be made simpler. 
SIZE 5 Contains 12 ft. of 18 s.w.g. Savbit alloy 

which makes copper soldering iron bits last 
ten times longer. 2/6 retail. 

SIZE 4A A similar dispenser to size 5, but containing 
9 ft. of 18 s.w.g. 60/40 alloy. 2/6 retail. 

SIZE 15 21 ft. of 60/40 alloy 22 s.w.g. contained in 
a narrow dispenser for soldering small com- 
ponents, transistors, diodes and printed 
circuits. 3/- retail. 

SIZE 14 Contains 7 ft. coil of 40/60 alloy 16 s.w.g. 
Arax acid cored solder for metal repairs. The 
flux residue may be washed off with water. 
This solder is not suitable for electrical joints. 
3/6 retail. 

SIZE 12 102 ft. of 18 s.w.g. Savbit alloy. 15/- retail. 

SIZE 10 212 ft. of 22 s.w.g. 60/40 alloy. 15/- retail. 

SIZE 11 50 ft. of 16 s.w.g. Arax acid cored solder 
alloy. 15/- retail. 

Bib 
MODELE8 

HIRE STRIPPER AND CUTTER 
FOR QUICK AND ACCURATE 
FLEX AND CABLE STRIPPING 
WITHOUT NICKING WIRE 

Cuts wire cleanly and 
splits plastic twin 
flex. Immediately 
adjustable to eight 
sizes of flex or cable 
by ingenious gauge sel- \`v\ 
ector. Essential for factory mainten- 
ance service, and home use. Fitted with 

cushioned handles, nickel plated. 

G 

Supplied with full instructions 
for use. 8/6 retail. 

Obtainable from all good Electrical and Hardware shops. In case of difficulty write to: MULTICORE SOLDERS LTD., HEMEL HEMPSTEAD, HERTS. TELEPHONE: HEMEL HEMPSTEAD 3636 TELEX: 82363 
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