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This Ediswan Radio DF Compass Tube ends
parallax errors for the simple reason that the scale
is printed on the inside face in actual contact with
the phosphor screen. The scale pigment used is
completely inert and unaffected by the electron
beam. It is a dense black and does not fade after
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Contrast is further improved by the aluminised
screen which greatly intensifies the brilliance of
the trace.
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process which eliminates distracting specular
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ED/SWAN 6 -in. Aluminised Indirectly Heat-
ed Cathode Ray Tube for Radio DF Compass
and other applications. High Brightness
Level. Internal Scale.

Scale Applications The tube is available with
an octantally corrected scale (31C1) or a uniformly
graduated scale (31C2). Other versions can be
supplied printed with selected portions of the
Smith's Impedance Diagram.
Invitation We should welcome discussions with
designers and manufacturers who have specific
requirements involving special scales.

BRIEF SPECIFICATION

Heater voltage (volts) Vh 4.0 - 51
Heater current (amps) Ih 0.72-0.6
Anode voltage, rating (kV) Va (max) 10.0
Anode voltage, typical operation (kV) Va 9.5
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REFERENCE MANUAL OF TRANSISTOR CIRCUITS

This new manual of transistor circuitry has been prepared by Mullard engineers, as

an up-to-date and readable volume which will be of use and interest to technicians,

service engineers, junior designers and electronics students.

It has a page size of 81" x 51" and describes more than 60 circuits-over 30

are made generally available for the first time-including both domestic and industrial

applications.

308 PAGES ' 241 DIAGRAMS ' U1K. PRICE 12s, 6d1
PUBLISHED BY MULLARD LTD.

Get your copy of the Mullard "Reference Manual of Transistor Circuits" today from your radio
dealer, or order direct from Mullard Ltd. (postage and packing is. Od. extra in U.K.).

MULLARD LIMITED  MULLARD HOUSE  TORRINGTON PLACE  LONDON 
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Radiation at Very Low Frequencies 
IN the present state of the art there are often times 
when the study and practice of radio may seem to 
be a hard grind. " Under the sun there's nothing 
new " and work consists of mastering known prin- 
ciples and taking advantage of improved materials 
to refine existing designs. But our subject is never 
dull for long. The field is wide, the labourers are 
many and new finds in old workings are constantly 
turning up to fire the imagination and shift the 
centres of interest. Hertz worked with centimetre 
waves, and electromagnetic waves at frequencies 
which would be audible if air were the propagating 
medium were widely used in the early days. 

From these extremes of frequency interest tended 
later to converge to the intermediate values which 
gave greater bandwidth and traffic- handling capacity, 
lower capital cost for transmitters and greater 
running economy. In recent years the interest, as 
far as frequencies are concerned, has again become 
divergent; to centimetric waves for narrower beams 
and higher discrimination in radar, and to very long 
waves for special navigation and communication 
systems and for geophysical research. 

In passing, it is of interest to recall the criticism 
which was levelled at the Post Office for continuing 
in their policy of building a high -power long -wave 
station at Rugby, when the new short -wave beam 
stations were showing every promise of making it 
obsolete. A similar situation is now arising between 
the fact of the Commonwealth telecommunications 
project and the promise of satellite communications. 

Although the bulk of the world's communication 
traffic took to the new short -wave bypass, we have 
reason to be grateful, now more than ever before, 
that the Post Office, and authorities in other 
countries, did not allow the old low- frequency roads 
to fall into disrepair. The services of Rugby GBR 
(16kc /s) and Criggion GBZ (19.6kc /s) are much 
in demand all over the world not only for communi- 
cation but for time and frequency comparison and, 
because of their wide dissemination and high 
stability, for navigational purposes. New stations, 
working on similar frequencies with powers of 1MW, 
have been built in the U.S. for communication with 
submarines. 

At " extremely low " frequencies' there is world- 
wide interest and much international co- operation in 
the investigation of electromagnetic phenomena of 
terrestrial and extra -terrestrial origin. Lightning 
flashes produce transients with e.l.f. components 
of considerable magnitude, and correlation has been 
established with perturbations of the geomagnetic 
field. But by far the most interesting develop- 
ment in the e.l.f. and v.l.f. ranges has, in our 
opinion, been the investigation of " whistlers," which 
can be heard under favourable conditions and in 
high latitudes by connecting an aerial directly to 
the input of an audio amplifier. These have been 
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shown to have their origin in lightning flashes and 
to owe their peculiar sound to the different rates of 
propagation with frequency of the components of the 
original pulse waveform in following the lines of 
force of the earth's field through a dispersive 
medium. This gave the first intimation, later con- 
firmed by rocket exploration, of the existence of 
belts of ionized particles extending to heights of 
many earth radii. 

While much new knowledge has been collected 
by patient observation and analysis of natural 
phenomena, more rapid progress would be made if 
controlled impulses and burst of radiation at specific 
frequencies could be launched, particularly from the 
polar regions. But the resources of conventional 
radio engineering find themselves hard pressed in 
trying to emulate lightning as far as power and 
radiator dimensions are concerned. Many ingenious 
suggestions have been put forward, for example, that 
v.l.f. signals might be superimposed on the elec- 
tricity grid system. Unfortunately, grid systems are 
seldom to be found where the scientists want them. 
An experiment, reported on page 614 of this issue, 
makes use of a 10,000 ft. aerial wire suspended 
from a helicopter in what must surely be the biggest 
mobile- marine transmitting station ever devised. 
Even so, the aerial is no longer than that used at the 
Marconi transatlantic receiving station at Towyn in 
the early 1920s. 

To our way of thinking, the most ingenious sug- 
gestion put forward so far is that due to M. G. 
Morgan', of the Thayer School of Engineering, Dart- 
mouth College, Hanover, New Hampshire, U.S.A. 
This is to use the whole of Deception Island in 
the South Shetland Islands as a slot aerial, using 
the surrounding sea as the ground plane conductor. 
The island is the rim of a submerged volcano and 
has one gap leading to an inner lagoon. An expedi- 
tion of the Falkland Islands Dependencies Survey 
is now on its way with equipment to check that 
the rock formation is a good enough insulator and 
to measure the impedance of the "slot," which has 
a calculated resonant frequency of 5kc /s. If the 
answers are favourable it is hoped to try to energize 
the "aerial" at points opposite to the lagoon 
entrance by current entering the sea on each side 
of the saddle, and thus to launch waves upwards 
into space. 

We wish every success to this enterprise, which 
has shown that the older arts of radio are still as 
capable of stirring the pulse as those of its younger 
offspring, electronics. 

' Designated as the range from 1c /s to 3kc /s at the January 
1960 Conference on Propagation of E.L.F. Electromagnetic Waves, 
Boulder, Colorado, U.S.A., and reported in the National Bureau 
of Standards Technical News Bulletin, Vol. 44, No. 5, May 1960. 

' I.R.E. Trans. on Antennas and Propagation, Sept. 1960. 
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Practical Aerial Measllremenis By F. C. JUDD* 

INVESTIGATING PERFORMANCE OF AERIALS BY MEANS OF SCALE MODELS 

CALCULATING the radiating and /or pick -up 
properties of any aerial is a tedious process and does 
not take into account its environment once in situ. 
For this reason alone many engineers and organiza- 
tions who specialize in aerials use scale models 
operated at very high frequencies for determining 
performance under working conditions. Practical 
experiments of this nature are fascinating to say the 
least, and may be carried out by anyone with a few 
simple items of equipment plus a little knowledge 
of basic principles of radiation. 

The aerial " table " described in this article was 
constructed mainly for investigating the perform- 
ance of aerials used for amateur radio transmitting 
and for live demonstrations during lectures. 

For this article the reader is asked to assume that 
all reference to the performance of an aerial is in 
the radiating sense. The characteristics and per- 
formance of an aerial during reception are for all 
practical purposes reciprocal and identical. It is 
easier to think and talk in terms of radiation. 

In general the object of the aerial designer is to 
produce standing waves on the radiating elements of 
an aerial so that radiation takes place in a known 
manner and where required. For example, reson- 
ance may be obtained with a quarter wavelength of 
wire if one end is on a theoretically infinite conduct- 
ing sheet (e.g. copper) placed perpendicular to the 
wire. The reflection from the sheet then produces 
an image of the quarter -wave wire, as, say, a pencil 
standing on a mirror appears to be carried on into 
the mirror. The system resonates as freely as a half - 
wave length of wire but with halved radiation resis- 
tance. 

The diagram of Fig. 1 shows how reflection from 
the earth takes place and how the angle of reflection 

QUARTER-WAVE 
AL 

HALF -WAVE 
AERIAL 

J, 

ANGLE OF 
DIRECT RADIATION ANGLE OF 

REFLECTED RADIATION 

REFLECTED 
AERIAL 

Fig. I. Direct and reflected radiation from aerials ad- 
jacent to earth. 
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is determined by either the height or the length of 
the aerial above ground. As the height or length 
is increased the relative phase angle between the 
direct and reflected wave will vary, thus modifying 
the strength of radiation in different directions. 

270 

(a) 

360° 

o° 

RADIATION EQUAL 
IN ALL DIRECTIONS 

RADIATION STRENGTH tN 
VERTICAL PLANE 

450 / 

GROUND 

(b) 
Fig. 2. Radiation field from vertical aerial; (a) in hori- 
zontal plane, (b) in vertical plane. 

Radiation from any aerial system is determined 
by resonant length, or by the physical assembly of 
a number of radiating and /or reflecting and direct- 
ing elements (beam aerials). For example, the radia- 
tion from a single vertical A/4 radiating element is 
uniform for all directions around the aerial (hori- 
zontal plane). In the vertical plane the field strength 
varies as the angle from the ground increases, being 
maximum at ground level and zero in the true verti- 
cal direction as shown in Fig. 2. 

In free space, clear of any conducting or semi- 
conducting obstacles, an aerial generally behaves 
according to accepted theories, but in tilt presence 
of other conductors and earth, the true radiation 
pattern may become very much modified. Since 
the height of an aerial above ground will never be 
very great (compared with an imaginery position in 
free space) the earth and its conductivity always 
play a great part in forming the actual radiation 
pattern. The term " earth " or " ground " applies 
also to aerials on aircraft since the body of an air- 
craft may be regarded as " earth " and usually has 
considerable effect on radiation. 
The Theory of Similar Aerials. -The difficulties in- 
volved in plotting, other than the ground radiation 

* Amateur Radio Station G2BCX 
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field of aerials operating in the lower portion of the 
radio frequency spectrum, make it almost imprac- 
ticable to attack the problem. It becomes necessary, 
therefore, to devise some other system, other than 
calculation, for investigating true radiation patterns. 
The use of scale models is not an entirely new idea, 
for the method was used before the war by the 
B.B.C. and others, although the scale reduction of 
the models was limited owing to lack of suitable 
sources of r.f. power for very high frequencies'. 

From a practical point of view a half -wavelength 
aerial resonant at say 10 centimetres (3,000Mc /s) 
would behave in the same way as an aerial of similar 
type operating at 10 metres (30Mc /s) or even at 100 
metres (3Mc /s), provided all other conditions were 
maintained, i.e. height above ground, conductivity 
of ground, dielectric constants and /or conductivity 
of materials used for the manufacture of the aerial 
and the effects of surrounding objects. Most of these 
can be simulated in scale models and the results of 
small differences ignored, although at certain very 
high frequencies the construction of an accurate 
model does become more difficult. 

The problem of suitable methods of feeding the 
aerial also arises and at frequencies above about 
200Mc /s the radiation field, particularly from 
balanced aerials such as the dipole, may become 
asymmetrical owing to inaccurate matching of aerial 
to feed system. (Some asymmetry may be noticed 
in the dipole pattern of Fig. 9.) 

The method does, however, provide a means of 
establishing the pattern of the radiation strength in 

Fig. 3. The 3,000 -Mc /s model aerial testing table 
(scale 4mm /ft) used by the author. The aerial shown 
in lower centre is a scaled -down 6- element, stacked 
array for a normal frequency of 30Mc /s. 
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Fig. 4. Typical 3,000 -Mc /s Klystron oscillator, the 
Type CV67. 

both the vertical and horizontal planes, as well as 
the effect of surrounding buildings and similar struc- 
tures. Measurement of gain in beam aerials may be 
carried out and the effect of physical modifications 
rapidly ascertained. Many commercial concerns use 
the scale model method for determining radiation 
patterns, etc., the U.S.A. Bureau of Standards for 
example have a " Model Antenna Testing Range "; 
many aircraft companies use scale model aerials in 
conjunction with model aircraft to the same scale2.3. 

Suitable Frequencies. -The writer's earliest experi- 
ments were carried out with an operating (model) 
frequency of 144Mc /s and many types of aerials 
commonly used for the radio amateur bands of 1.8, 
3.5, 7 and 14Mc /s were scaled down for measure- 
ment of gain and radiation. More than 30 model 
aerials were constructed, most of the tests being 
carried out over normal earth. Attempts were later 
made to construct a " table " which could be used 
indoors but even at a frequency of 800Mc /s reflec- 
tion from walls, etc., was found to be troublesome 
and imposed considerable restriction on accuracy. 

A Practical 3,000 -Mc /s Model Aerial Table. -To 
avoid inaccuracies due to unwanted reflection and to 
allow time for the complete formation of the electric 
field from a radiating aerial, the field strength meter 
and its aerial should be at least five wavelengths 
distant from a radiating aerial under test. The 
higher the frequency the shorter becomes the free 
space wavelength and at 3,000Mc /s it becomes 
possible to construct equipment suitable for indoor 
demonstration, as well as for reliable estimation of 
field patterns. 

The aerial table shown in Fig. 3 was constructed 
in three sections to form a total area 4ft 6in square. 
Plywood, backed with thin aluminium sheet was 
used for this and forms an effective ground plane or 
artificial earth. The table contains a section of a 
typical residential area modelled at 4mm /ft and is 
constructed mainly from materials that simulate as 
near as possible those normally used for full -size 
structures. 

Mounted directly under the centre of the table 
is a 3,000 -Mc /s Klystron oscillator (CV67), com- 
plete with power supplies and modulator, which 
provides r.f. power for the model aerials, the r.f. 
output being taken to an aerial via a specially de- 
signed rotating coupling flush with the top of the 
table. The Klystron and its associated assembly 
can be turned through 360° by means of a slow- 
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Fig. 5. Klystron oscillator, power supply and modulator used by the author. VI = 250V rectifier; V2 = 1,250V rectifier; 
V3 = EF9I; Klystron (see text); TI modulation transformer, ratio I to I; T2 = tapped a.f. transformer. 

motion drive and hand wheel located at the side of 
the table. 

Klystron oscillators, such as the CV67 shown in 
the photograph of Fig. 4, may be obtained from 
Government surplus supply sources. Other Kly- 
strons suitable for this work include the CV36 
(2,850Mc /s), CV116 (3,540Mc/s), CV23 (3,300Mc /s) 
and the CV238 (3,050Mc/s). The latter two are 
low voltage types and require 250 volts between 
anode and cathode and 100 to 200 volts for grid 
bias and the target anode. The others operate with 
up to 1,500 volts on the target anode and take an 
average current of 5m /A. These Klystrons have 
fine and coarse tuning adjustment plugs fitted 
around the resonant cavity and provide an r.f. out- 
put of 100 to 150 milliwatts. 

ADJUSTABLE 
PLUNGER 8/l i 

The Klystron oscillator and modulator circuit 
used by the writer is shown as Fig. 5. Component 
values may have to be modified slightly, although 
those given should be close enough to enable the 
circuit to function reasonably efficiently. 

On either side of the table and on a line through 
the axis of the rotating coupling, two supports carry 
an inverted " V " frame. This is based on an 
arrangement used by the U.S.A. Bureau of 
Standards, which permits the field -strength meter 
and its associated receiving aerial, which are 
mounted at the apex of the frame, to move through 
an arc of 180 °. This arc extends from ground level 
on one side of the aerial to ground level on the 
other. 

The frame may be locked in any position so 

+250V D.C. 

ár 
100k 

270k 

TI 

CRYSTAL 
DIODE 

` Ó ¡1 1 I` 
o O 

t--- Tz 

70-n COAXIAL 500k 

25k" `4'J 

T 
-H T. 

Fig. 6. Receiver and field-strength meter used for aerial measurements at 3,000Mc /s. VI = EF9I, V2 = EL9I; T1 = loud- 
speaker transformer; T2 = I to 1 ratio a.f. transformer; MI meter rectifier or diode. 
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that a horizontal radiation pattern can be plotted 
for any vertical angle with respect to earth. 
The Receiver and Field Strength Meter. -The 
3,000 -Mc /s receiver consists of a tunable resonant 
cavity and a crystal diode from which the demodula- 
ted signal is fed via an audio amplifier to a variable 
attenuator. Various surplus 3,000 -Mc /s radar 
tuning units may be adapted for this purpose and tzó 
used in conjunction with an amplifier circuit similar 
to that of Fig. 6. The audio signal level is indicated 
by a sensitive meter calibrated in 15 equal divisions, 
this being equivalent to the ruling of Chartwell Polar 
Co- ordinate paper, Sheet No. 4001. The attenuator 
is directly calibrated in decibels. The Klystron 
modulating signal is about 1,000c /s so that a loud- 50 

speaker may be connected in place of the meter for 
practical demonstration purposes. 

As an alternative to the Klystron for a source of 
r.f. power there are many conventional valves that 
will oscillate at a 1,000Mc /s or more. If lower fre- 
quencies are used, however, the model aerials will 
be correspondingly larger but still suitable for open - 
air operations. Only a few milliwatts are needed 
to drive the aerials and ensure full -scale meter 
readings, so that radiation will be quickly absorbed 
and will not travel very far if experiments have to 
be made out of doors. 
Plotting Radiation Patterns. -Clear surroundings 
are very necessary and the equipment should be care- 
fully sited several wavelengths (at operating fre- 
quency) away from other conductors such as elec- 
trical wiring, metal window frames and pipes. Gain 
measurements may be made with respect to a 
" standard dipole," the radiated power from this 
being taken as a reference and regarded as OdB. 
The importance of clear surroundings will be ap- 
preciated when attempts are made to simulate by 
means of models the conditions imposed by the 
presence of buildings and other structures. Two - 
dimensional "solid" patterns of a radiation field are 
more interesting than the conventional polar dia- 
grams, especially for demonstration and from these 
a very clear conception of radiation directivity may 
be obtained. These two -dimensional shapes are 
produced by taking patterns from an aerial every 
few degrees in the vertical or horizontal plane, 
whichever is applicable, each pattern being drawn 
on thin cardboard, cut out and glued together in 
the correct order as shown by the example of Fig. 
7. A selection of patterns taken from model aerials 
on the testing table described in this article are 
shown in Figs. 8, 9, 10 and 11. The model aerials 
are shown in the photograph of Fig. 12. 

tso° iso° 210° 

øw:'w#444iuL' 
40 

ftIs1 
' a 

.,11 +T°i.,) `sw : jI ,'; 
**4'Ittì*l 

* 1* 
í , j1 

f -- - * j 
0 .oi1 

ISSii* 1 , 
_ ', a°S',,u 
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Fig 7. Solid radiation pattern of two vertical half-wave 
aerials spaced one wavelength apart and fed in phase. 
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60 

zo° 
10° 360° 350° 

Fig. 8. Radiation patterns of two vertical half -wove 
aerials as described in Fig. 7 and measured at three 
different vertical angles. 

240° 

270° 

Fig. 9. Gains of 3- and 8- element Yagi aerials compared 
with a half -wave dipole measured at 3,000Mc /s. 

583 

www.americanradiohistory.com

www.americanradiohistory.com


o° 

0° 

120° 1500 I80° 210° 240° IW! 
..SINGLE -TURN HELIX 

AND GROUND PLANE 

Ìti 10-TURN HELIX 
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Fig. IC. Radiation patterns and gains compared with half - 
wave dipole of single -turn helix with ground plane and 
ten -turn helix with ground plane. 

550 

.5A0 

Models provide a unique system for testing and 
estimating the performance of aerials for all the 
lower radio frequencies up to at least 30Mc /s and 
offer an excellent method of demonstration during 
lectures. The writer has used over 100 different 

zoo° models and several aerials suitable for amateur 
radio transmitting have been developed with the 
aid of the testing table. Using scale models, a 
number of enlightening experiments were recently 
carried out to determine the radiating properties 
of "loaded aerials" suitable for mobile operation 

oo° 
on the 1.8- and 3.5 -Mc /s amateur radio bands and 
for certain applications at frequencies around 
30Mc /s. 

Fig. II. Vertical radiation pattern of a scale model 2- 
element " Quad " aerial. 

Fig. 12. Some of the scale model aerials used for the 
measurements described in the text. 
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100 -k c/s 
Crystal Marker 
EMBODYING A NEON MODULATOR 

FOR HARMONIC RECOGNITION 

By F. G. RAYER* 

THE use of a 100 kc /s crystal marker, to provide 
frequency checking harmonics at 100 kc /s intervals, 
is quite well known. Such a marker is most often 
employed in conjunction with a communications - 
type receiver to give exact calibration, or check 
points at 100 -kc /s intervals. Amateur transmitters 
can employ a marker of this kind to locate the band 
edges, or for calibrating or adjusting a transmitter 
VFO. When used with a reasonably accurately 
calibrated receiver, this method is an acceptable one 
for frequency determination with amateur trans- 
mitting equipment. 

The usual simple type of crystal marker has the 
disadvantage that it is not always possible to 
distinguish its signal from other signals, especially 
when tuning to higher harmonics. Even with the 
receiver aerial removed, other carriers are heard en 
the crowded short wave bands, so that the crystal 
marker's signal cannot always be located immedi- 
ately and without possibility of error. To avoid 
this, the circuit shown in Fig. 1 is provided with a 

'Amateur Radio Station G3OGR. 

100k 

The completed crystal marker showing the top plate 
screwed to the chassis box. 

neon " modulator." This strikes two or three times 
a second, pulsing the 6BA6 control grid negative, 
so that the marker signal can always be identified 
at once. Such a "modulator" does not produce 
sidebands which would confuse tuning. In addition, 
the 6BA6 acts as an harmonic amplifier, so that the 
marker can be used up to about 30Mc /s. 

The crystal oscillator stage consists of a 6AM6, 
with a 100 -pF pre -set capacitor for frequency ad- 
justment. The degree of adjustment is quite small, 
but it allows the crystal frequency to be checked 
against the B.B.C. 200kc /s Light Programme, or the 
National Physical Laboratory standard frequency 
transmissions on 2.5Mc /s, 5Mc /s, and 10Mc /s. 
Other valves, such as the CV138 or EF91, etc., may 
be used in this stage. The type of neon is of little 
importance, provided it will operate with about 
150V to 250V. Various other valves could also be 
utilized instead of the 6BA6. 

The unit illustrated was built into a universal 
chassis 4in X Tin X 2in, with back plate, obtainable 
from Home Radio (Mitcham) Ltd. The layout em -: 
ployed is shown in Fig. 2. To simplify work the 

1 
-- .MN- ON- +H.T. 150/250V 

10k 

00k 

'OGp 470k 

100 kc/s LT 

TI,000pT 10k 

6AM5 
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22k 

6806 

IOOp 

I I-I.-OUTPUT 

HEATERS 

Fig. 1. Circuit diagram for the I00 -kc /s crystal marker. 
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marker was built on the 4in X Tin back plate and 
when completed it was fitted on to the chassis box. 
For lining up with other equipment it was most 
convenient to have the heater switch, supply leads, 
and output at one end of the chassis box. If the 
marker is connected to its supply only when used, no 
switch is required, but if it is permanently con- 
nected, the h.t. circuit has to be switched, as in 
Fig. 1, to stop the neon striking. 

It is essential that the 100 -pF pre -set capacitor is 
isolated from the chassis. It is also necessary that 
the 0.1 -SF capacitor, in parallel with the neon, 
should be without appreciable internal leakage, or 
the neon will not strike. For the same reason the 
associated 1,000 -pF capacitor should be a mica type. 

The crystal connections shown in Fig. 2 are for 
a Quartz Crystal Co's. octal -based Q5 /100 crystal 
unit. This has so low a temperature coefficient that 
for normal purposes no temperature control is 
needed, and the crystal stage of the marker is a 
modified Colpitts intended for use with this crystal. 
With the component values given, the accuracy of 
the marker would usually be sufficient even without 

checking the frequency against the B.B.C. or MSF 
(Rugby) transmissions. 

Power for the unit can often be drawn from the 
receiver; if not current may be available from a small 
power pack, or from some other item of equipment. 
Coupling between the marker and receiver will be 
sufficient, for lower frequencies, if the marker out- 
put lead is placed near the receiver aerial terminal. 
For the high harmonics, the output lead is connected 
directly to the receiver. 

To check against the B.B.C. or MSF transmis- 
sions, tune in the signal, and adjust the marker 
coupling to the receiver so that its signal is of similar 
strength to that of the station. In some parts of 
the country this may mean that no aerial, or a very 
short length of wire, will suffice. The receiver BFO 
should not be used, and if the MSF transmissions 
are chosen they should be at those periods (of the 
hour) when no modulation is present. 

When the 100 -pF capacitor is far from its correct 
setting, the difference in frequency between the 
crystal marker and the station transmission will be 
audible as a low pitched flutter. As the capacitor 

+H.T.(VIA SWITCH) 

OUTPUT 

6 3V (VIA SWITCH) 

6 3V RETURN & 

Fig. 2. Layout of components and wiring on the underside of the " top " plate of the chassis box. 
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is adjusted towards correct capacity, the rapidity of 
flutter will decrease. If a tuning meter or indicator 
is fitted to the receiver, this will rise and fall as the 
marker and station signals fall in and out of step, 
and the best setting for the capacitor can easily be 
located. The B.B.C. 200 -kc /s transmissions are 
easily received in many areas, frequency is main- 
tained to a very high order of accuracy, and ad- 
justing the marker against this frequency is particu- 
larly simple. 

For checking receiver calibration, the receiver 

BFO should be switched on, and the aerial removed. 
The gain controls will need to be quite low for 
harmonics such as those used to mark the edges of 
the 1.8Mc /s to 2Mc /s or 3.5Mc /s to 3.8Mc /s bands. 
For higher harmonics, such as are required to indi- 
cate the edges of the 28Mc /s to 30Mc /s band, the 
receiver gain controls will need to be near maximum. 

For signal generator or VFO calibration or ad- 
justing, the BFO should be off, so that the generator 
or VFO signal can beat with the crystal marker's 
signal. 

Amateurs' National Convention 
VARIED R.S.G.B. PROGRAMME AT CAMBRIDGE 

THE fourth post -war National Convention of the 
Radio Society of Great Britain -held at Cambridge 
from September 15th -17th and attended by some 
200 members and guests -was notable for the very 
full programme of technical lectures and discussions, 
in addition to visits to places of technical interest and 
those social functions which are traditional at 
amateur radio conventions. 

The links between radio amateurs and radio 
astronomers have always been close; indeed the first 
steerable radio telescope was built by an American 
amateur and a British amateur played an important 
rôle in establishing the radiation of radio signals by 
the sun. The Cambridge convention fittingly in- 
cluded talks by Prof. Martin Ryle (who holds the 
call G3CY) and Dr. F. G. Smith, of the Mullard 
Radio Astronomy Observatory. The programme 
also included visits to the Observatory to see the 
unique development of aperture synthesis and 
EDSAC II, the University's computer on which the 
observations are analysed. One of the radio tele- 
scopes now records signals automatically in digital 
numbers for feeding direct to EDSAC. 

Prof. Ryle described the two main aerial arrays 
which would be capable of detecting a one milli - 
watt transmitter on the moon and which in June 
identified radio sources 4,500,000,000 light -years dis- 
tant -the world's one -way DX record! Present 
investigations are concentrated on 38 and 178 Mc /s, 
though work is also being carried out on 81.5 and 
408 Mc /s. By aperture synthesis, the 3,200ft, 
38 Mc /s fixed array used in conjunction with the 
relatively small moving section gives results equiva- 
lent to a paraboloidal reflector of 1,500ft diameter. 

The low -noise maser, parametric amplifier and 
electron beam amplifier are not exactly standard 
amateur practice yet (though some interesting work 
on parametric amplifiers has been carried out by 
amateurs in the United States and also, on a more 
limited scale, in this country) but A. H. W. Beck 
and Dr. F. G. Smith graphically summarised recent 
research in these developing fields. The Adler tube, 
with its remarkable ability to separate signal from 
noise and then to lose the noise, appears particularly 
promising in view of its relative simplicity of adjust- 
ment, wide bandwidth and 25dB or so gain to 3,000 
Mc /s -if only prices fall to suit amateur pockets. 
At the other end of the radio spectrum, Dr. B. H. 
Briggs, of the Cavendish Laboratory (formerly 
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G2FJD) described investigations into the strange 
phenomena of the " whistling atmospherics." 

The rapidly increasing interest in single -sideband 
transmission ensured a lively audience for a survey 
of modern amateur practice by G. C. Bagley 
(G3FHL) -one of the few British amateurs who can 
already claim more than ten years' experience of this 
type of operation. Another topic attracting increas- 
ing attention stems from the results now being 
achieved by members of the British Amateur Radio 
Teleprinting Group which sprung into being after 
the first British amateur teleprinter contacts were 
made last year in the 3.5 Mc /s band. 

A most effective demonstration of the present ad- 
vanced state of amateur television transmission in 
the U.K. -which appears to lead the world in this 
specialized branch of amateur radio -was presented 
by members of the British Amateur Television Club. 
Two 27in receivers displayed the 405 -line transmis- 
sions from G3NOX /T at Duddenhoe End, some 15 
miles from Cambridge. This station, one of an active 
network of stations reaching well down into Essex, 
transmits on 436.3 Mc /s with an e.r.p. of 5.7 kW. 

The pictures were of impressively high standard; 
so incidentally was the programme technique dis- 
played by the team of operators who had pooled 
resources to provide three camera chains. Trans- 
missions from this group of stations are made regu- 
larly on Saturday evenings and can be received over 
distances of up to about 30 miles on standard 
television receivers fitted with 70 -cm converters. At 
the end of the demonstration, viewers at Cambridge 
were able to question the operator (I. M. Waters, 
G3KKD) at the television transmitter via a duplex 
radio link on 70cm and 2 metres. 

Throughout the Convention transmissions were 
made on amateur bands from 1.8 Mc /s to 144 Mc /s 
under the special call -sign GB2CAM. 

The convention was rounded off by a dinner at the 
Guildhall with guests including the Mayor of Cam- 
bridge, who had assisted the event in many ways, 
Dr. F. G. Smith, Brigadier E. J. H. Moppett and 
Major -General E. S. Cole, now Director of Tele- 
communications at the War Office, but formerly 
better known to amateurs as G2EC, SU1EC and 
SV1EC. General Cole spoke of the effective work 
of the R.S.G.B. in preserving amateur frequency 
allocations and of the value of radio communication 
in encouraging international friendships. -J. P. H. 

587 

www.americanradiohistory.com

www.americanradiohistory.com


DUSSELDORF EXHIBITION OF AUTOMATION AND INSTRUMENTS 

OCCUPYING thirteen exhibition halls of various sizes 
having a total floor area of nearly 10 acres, the Inter- 
kama exhibition and congress was held from 19 to 26 
October. 470 exhibitors, 188 from countries other than 
Germany, displayed equipment for test, measurement, 
process control, data logging and the myriad other 
functions required by industry today. There were 
sections devoted to French, East German and British 
firms (this latter arranged by S.I.M.A.), but these 
were not the only displays because many " foreigners " 
showed their products on the stands of their German 
agents, or had stands of their own elsewhere in the 
exhibition. 

Industrial Control and Automation 
The simplest type of control system uses a man, who 
makes adjustments by reference to a continuous- reading 
instrument, as part of a servo loop. The next step 
is, naturally, the closing of the loop without the man, 
so that automatic control is achieved. A practical illus- 
tration of a closed -loop control system was given by 
Eckhardt, with a liquid -flow meter and control valve. 
The sensor uses the Faraday effect of the generation 
of a potential on a conductor moving in a magnetic 
field : an electromagnet energized from the mains creates 
a field across the pipe carrying the liquid. Two elec- 
trodes pick out the potential generated by the flow, and 
this potential is " bucked " or backed off by a servo - 
driven potentiometer whose motor is energized, via 
amplifiers, by the difference of potential between the 
potentiometer and electrodes. 

For quality control of a product the recording of the 
many parameters of a plant must be carried out con- 
stantly. The registering, collating and working out of 
results from these readings can, in a complex plant, con- 
sume much time and effort, but this " watchdog " facility 
can be provided by a central data -processing machine, 
for instance, the Beckman " 123 " system. This can 
accept up to 100 electrical inputs representing plant 
parameters, scanning each one by a stepping switch in 
60sec, processing each input as selected by the position 
of plugs in a peg board -a zero offset might be required 
for one input, say, whilst another channel may require 
a logarithmic amplifier characteristic. The measure- 
ments taken can be written out on an electric type- 
writer or punched -tape system at preset intervals or 
on demand, and a digital electrical output is available. 

" Automation " of processes using small closed loops 
can have the disadvantage of inflexibility when, say, a 
chemical process using raw materials of variable quality 
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or where fairly frequent changes in output are required. 
Each control loop must be reset to a new value each 
time a change is required, and all the possible com- 
binations must have been worked out beforehand. 
With more than a very small number of variables it can 
be seen that the amount of work required could be un- 
economical. However, the necessary flexibility can 
be achieved by opening the individual closed loops and 
interposing a " communal" computer. Then, by giving 
the computer the reaction equation and data on raw 

Macq Electronique drift meter for stabilized power supplies 

material purity and price changes the programme can 
be set to operate the plant automatically for maximum 
profit. 

A system of this type using a Ramo- Wooldridge 
RW 300 computer to control the manufacture of do- 
decylbenzene was illustrated on part of the French stand 
by the Compagnie Européenne d'Automatisme Elec- 
tronique. 

Another point noticed was the widespread use of 
small -package solid -state logic (such as " and," " or," 
" not ") and instrumentation (timers, amplifiers, etc.) 
units. There would seem to be a good case here for 
the various manufacturers to standardise practical details 
such as mounting, connections and power supplies so 
that a Siemens ` Simatic," say, is directly interchange- 
able with an Ateliers des Constructions Electronique de 
Charleroi " Logacec," a Telefunken " Logistat," or a 
Mullard " Norbit " or " Combi- element " 

Instruments 
A major feature of the exhibition was the display of 
instruments for test and measurement, as distinct from 
automatic control, in the laboratory or the production 
line. A complete floor of one exhibition hall was divided 
into " classrooms " in which 56 instrument manufac- 
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turers gave 249 courses of instruction on their products. 
The Wandel and Goltermann WZL -181 test set is 

designed for the testing of transformer windings. Basic- 
ally the instrument itself consists of a bridge which can 
be preset to check coil resistance, turns ratio, etc., a 
" good " coil returning a zero or " in balance " reading. 
In the case of unbalance an indication of direction, i.e., 
high or low, is given. The coil undergoing test is placed 
in a test jig and connected up; a standard coil induces 
power, and the tests (including a phase- reverse facility 
in case the leads have been reversed on connection) can 
be carried out by the use of push buttons on the jig. 

On the General Radio stand small variable delay lines 
were found. These, having maximum delays of 0.5 
and lµsec are made rather after the fashion of a wire - 
wound potentiometer, but the winding is skewed on the 
former to enable a greater length of wire to be in close 
proximity to a " screen " which forms the capacitive 
element of the line. This type of variable line is used 
in the GR 1392A delay generator which can be used 
for measurements of time intervals as short as 1 /1001/sec. 
Another instrument seen here was a transfer -function 
and immittance (impedance and admittance) bridge for 
the range 25 to 1500Mc /s, enabling measurements to 
be made on two, three and " four " (one input and one 
output earthed) terminal networks. Two calibrated 
indicator heads are supplied with this bridge, one for 
each use, and these have small rotatable loops as variable 
coupling elements to the lines connected to the network 
under test. The loops are energized from an external 
generator and a null detector is connected to the junc- 
tion of the output from the network, a known suscept- 
ance and a known conductance. By adjustment of the 
couplings from the generator to the network input and 
the resistive and reactive arms, a null can be achieved, 
when the parameters of the tested object can be read 
from the calibrated scales of the indicator heads. 

Beckman Instruments " 123 " data - 
logging system. "Peg board" is used 
for setting up. 

Wandel u. Golterman transformer 
test set showing the test jigs. 
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For the testing of many circuits frequency -sweep 
techniques have immense advantages but until the Car - 
cinotron*, whose frequency can be varied widely elec- 
trically, was produced by the C.S.F. the widest sweep 
available in the s.h.f. bands was somewhat limited. 
Several manufacturers have produced swept signal 
generators using Carcinotrons, notably Ferisol ( Geffroy 
et Cie). A generator making its debut at the exhibition 
was the Rhode and Schwarz Type ZWC. This has a 
choice of plug -in Carcinotron modules covering the 
range 1 to 18 Gc /s in (roughly) octave sweeps and con- 
stant output is achieved by sampling the signal at a 
directional coupler at the entry to the test piece so that 
any anomolous effects due to the cable or waveguide 
coupling and the three " marker -producing " wavemeters 
are neutralized. These wavemeters are mounted below 
the display unit for ease of use, and the display itself 
offers double -trace working on a 20 -cm ( 7 ¡ -in) square 
cathode -ray tube. 

The short -term drift, or random variations, of a 
stabilized power supply are usually so small that they 
are insignificant. However, if it is desired to know 
what is happening to one's " stable " supply, the diffi- 
culty of measurement has to be overcome. Macq Elec- 
tronique had on display a drift -meter for this purpose; 
accepting inputs in the range IV to 2.5kV, a resistive 
network is used to drop the applied potential to that 
of a standard Weston cell contained within the instru- 
ment. A mechancial chopper switches between the cell 
and applied potential, and the resulting a.c. is amplified, 
detected and applied to a centre -zero meter. The sen- 
sitivity of the amplifier can be adjusted so that varia- 
tions of 1/100,000 or 1/10,000 of the input produce 
half -scale deflection; also sense (i.e., fall or rise) is 
indicated. 

P.476, Wireless World, November 1959. 

Swept signal generator using Carcinotron (Rhode u. Schwarz). 
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WORLD Olv LESS 
Commonwealth Telecoms 
WITHIN the 62 pages of the 9th General Report 
of the Commonwealth Telecommunications Board, 
covering 1959, are reports on the activities in each 
of the eight partner countries which have nation- 
alized telecommunications systems. The report as 
a whole is concerned mainly with traffic statistics 
but there are also some interesting items covering 
research and developments. 

In this country experimental tropospheric scatter 
transmissions from a transmitter near Bodmin, 
Cornwall, to receivers near Leafield, Oxon (173 
miles) and at West Beckham, Norfolk (300 miles) 
continued with the aim of obtaining a year's cycle 
of measurements for analysis of fading character- 
istics. The tests have included comparisons between 
multi- channel telephony with f.m. and narrow -band 
s.s.b. with a.m. and also television with f.m. Tropo- 
spheric scatter transmissions from Holland to West 
Beckham (150 miles) are also being conducted. 

The C.T.B., of which Sir Ben Barnett is chair- 
man, consists of a representative from each of the 
partner governments. Its primary function is the 
formulation of joint telecommunications policies. 

For C.A.R.A.C. read C.C.E.C.A. 
WHAT was originally known as the Civil Aviation 
Radio Advisory Committee has been renamed the 
Consultative Committee on Electronics for Civil 
Aviation. Broadly its terms of reference are to 
provide a forum for discussing U.K. policy in the 
field of electronics for civil aviation in relation to 
industrial research and development. 

The representatives of the Electronic Engineering 
Association on the committee are Dr. B. J. O'Kane 
(Marconi's), K. E. Harris (Cossor) and Air Comdre. 
C. A. Bell (G.E.C.). The Ministry of Aviation, 
Admiralty, Air Ministry, B.O.A.C., B.E.A., Post 
Office, Society of British Aircraft Constructors and 
the British Independent Air Transport Association 
are also represented. 

Student Exchange 
SINCE the scheme for the international exchange 
of students for technical experience was intro- 
duced in 1947, over 52,000 students have partici- 
pated. During the past year 6,430 took advantage 
of the scheme, which is operated by 24 countries. 
The 1960 report of the International Association for 
the Exchange of Students for Technical Experience 
records that Germany received the largest number 
of students (1,195) and also sent abroad the largest 
number (1,105), with the U.K. second, receiving 909 
and sending 883. 

The report issued by the U.K. branch shows the 
distribution by country of the students sent from and 
received in this country and also by the subjects 
which they were studying. About 20% (178) of 
U.K. students went to Sweden, from which the 
largest number of students (171) came to this 
country. The address of the London office is 178 
Queen's Gate, S.W.7. 
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B.B.C. Plans 
CONTRACTS have recently been placed by the 
B.B.C. for the building of a number of low -power 
transmitters to extend and improve its television 
and v.h.f. sound services. Combined stations are 
to be erected at Oxford, Llandrindod Wells (Rad- 
nor) and Redruth (Cornwall) and a TV station at 
Manningtree (Essex). Also the site has been chosen 
for a combined station near Galashiels (Selkirk). 

Approval in principle has been given by the 
P.M.G. for a low -power station near Ballachulish 
(Argyll). This station is additional to those origin- 
ally planned for Western Scotland. A point -to -point 
link was originally to be installed for this part of 
the route feeding two new stations. It has been 
decided, however, to build a small auxiliary station 
which will serve the dual purpose of linking the 
two stations and providing direct television recep- 
tion for the people in the area. 

Technical Writing 
AUTHORS of technical articles on British elec- 
tronic developments, published during 1960, who 
wish to compete for the six premiums of 25 guineas 
each awarded by the E.E.A. and R.I.C., must submit 
their entries by December 31st. They should be 
sent to the Electronic Engineering Association, 11 
Green Street, London, W.1, and should consist of 
a copy of the journal* and the relevant pages, proof 
or reprint. Entries must be accompanied by a 
signed declaration of eligibility, showing that the 
entrant is not paid a salary solely for writing and 
not earning 25 % or more of his income from articles 
or book royalties. 

* Wireless World is sent by arrangement to each of the judges 

Receiver Despatches. -Figures issued by B.R.E.M.A. 
show that manufacturers' despatches of television re- 
ceivers during the first nine months of this year were 
30% below the same period last year (1,257,000 com- 
pared with 1,787,000). Domestic sound receivers and 
car radio despatches during the same period rose by 23% 
(1,346,000 against 1,091,000). Radiogramophones, too. 
rose from 114,000 to 130,000. 

Recording Studios. -The revised topographical list 
of members of the Association of Professional Record- 
ing Studios shows that the Association now has a mem- 
bership of nearly 100 " private professional studios " in 
this country. It operates a scheme under licence from 
the Mechanical -Copyright Protection Society, permitting 
its members to make recordings for private customers 
of works controlled by the M.P.S. 

CHRISTMAS PRESENTS 
Why not give your technical friends a copy of the 

Wireless World Diary as a Christmas present ? 

It has an 80 -page reference section and costs 6s 9d 
(leather) or 4s 9d (Rexine). Friends who seem quite 
incapable of adjusting correctly the controls of their 
television sets might appreciate a copy of " Improve 
Your Television Reception " (5s) or ." Correcting 
Television Picture Faults " (4s). 
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Satellite Communications. -Technical discussions 
between American and British officials on matters asso- 
ciated with the possible use of communications systems 
via earth satellites are being held in the U.S.A. The 
U.K. team is headed by Major General L. de M. 
Thuillier, of the Cabinet Office, and includes Captain 
C. F. Booth, W. J. Bray, H. Leigh and F. J. D. Taylor, 
of the Post Office; J. R. U. Page, of the Office of the 
Minister for Science; F. E. J. Girling, A. G. Earl and 
C. Williams (Ministry of Aviation); F. A. Kitchen 
(Admiralty) and Group Captain A. Foden and C. F. 
Sutton (Ministry of Defence). 

B.C.A.C. -When the British Conference on Automa- 
tion and Computation, which is a consortium of asso- 
ciations and institutes interested in the field of 
computation, was formed in 1957 it was divided into 
three autonomous groups. One dealt with engineering, 
another control and the third sociological interests. It 
has now been decided to reconstitute the association 
with a central council. There are now about 30 
societies in the reconstituted B.C.A.C. of which Sir 
Walter Puckey is chairman with L. T. Blakeman, J. F. 
Coales and H. G. Conway as vice -chairmen. The 
honorary secretary is W. K. Brasher, secretary of the 
I.E.E. which is providing secretarial services. 

Local Broadcasting. -A detailed survey of their plans 
for 100 or more local broadcasting stations in this 
country has been issued as a 13 -page brochure by Pye 
Ltd. Comparisons are drawn with the situation in the 
U.S.A. where extensive use is made during daylight 
of common medium -frequencies by a large number of 
stations with geographical spacing of 90 miles or less. 

Fleming Memorial Lecture of the Television Society 
will be given by Professor D. M. MacKay on January 
26th at the Royal Institution, Albemarle Street, Lon- 
don, W.I. His subject will be "Behind the Eye ". Ad- 
mission is by ticket obtainable from the society, 166 
Shaftesbury Avenue, London, W.C.2. Dr. MacKay 
was recently appointed to the research chair in com- 
munication founded by Granada Television at the UM- 
versity College of North Staffordshire. 

MARY E. CHAMBERS, of the E.M.I. Research Laboratories, 
is the first woman to be awarded the Dip.Tech. with first 
class honours. She has taken a four -year sandwich course at 
the Brunel College of Technology and E.M.I., where she has 
been concerned with the preparation of photo -conductors 
for television camero tubes and phosphors for c.r. tubes. 
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Publication date. -Owing to the Christmas 
Holidays our January issue will not be published 

until December 3Ist. 

The National Radio Show, 1961, will be held at 
Earls Court from August 23rd to September 2nd with 
a preview for overseas and invited guests on August 
22nd. This, the 28th National Radio Exhibition, will 
again be organized by Radio Industry Exhibitions Ltd., 
59 Russell Square, London, W.C.1. 

Aeronautical Electrics and Electronics. -A joint com- 
mittee, with Professor G. A. Whitfield, of the College 
of Aeronautics, Cranfield, as chairman, was recently 
formed by the I.E.E. and the Royal Aeronautical Society 
to consider ways and means of stimulating discussion 
of problems of common interest. As a result, joint 
meetings of the two organizations are to be held in Lon- 
don and plans are being made for the formation of joint 
groups in the provinces. At the inaugural meeting in 
London on November 11th, Viscount Caldecote spoke 
on the future of " electrics " and " electronics " in air- 
craft and guided missiles. 

Transducers. -The Electronic Engineering Associa- 
tion is seeking the help of manufacturers and users in 
compiling a list of transducers. It is collating informa- 
tion not only on current types but also on those under 
development. Those interested in helping the association 
in compiling this list, which will be available to non- 
members, are invited to send for the questionnaire ob 
tainable from J. F. Richardson, Technical Secretary, 
E.E.A., 11 Green Street, London, W.I. 

Gramophone records produced during the third 
quarter of the year totalled just over 16M, about 5% 
more than in the corresponding period last year. There 
were 59% fewer 78 r.p.m. records produced (688,000 
compared with 1,691,000) and 2% fewer 33+ r.p.m. discs 
(3,488,000 against 3,546,000) but 18% more 45's and 
medium -play (11,860,000 against 10,092,000). 

Vacation Courses. -" Introduction to Industry " train- 
ing courses are again available at the Chippenham 
Works of Westinghouse Brake and Signal Co. Ltd., for 
boys who are taking G.C.E. " A " level scientific sub- 
jects. Two courses are arranged during the Christmas 
vacation, January 2nd to 6th, and 9th to 13th. Appli- 
cations should be made before December 1st. 

Engineering aspects of the plastics industry will be 
covered by a new monthly journal, International Plastics 
Engineering, to be published in association with British 
Plastics. The first issue will appear on February 1st. 

INDUSTRIAL GROUPS -3 
E.M.I. -Since going to press with the section 

of this issue in which the third of our series of 
surveys of industrial groups appears (p. 611), E.M.I. 
has supplied additional information which brings the 
total number of companies within the group to nearly 
80. The additional companies are: - 

E.M.I. (Australia) and its subsidiaries, Television Patents, 
Marconiphone Co., E.M.I. Finance Corp., Hayes Properties, and 
Castle Music; the following subsidiaries of Capitol Records Inc.: 
Ardmore Music Corp., Beechwood Music Corp., Capitol Record 
Club Inc., Capitol Records Distributing Corp., Capitol Records 
International Corp., Capitol Publications Inc., Electric & Musical 
Industries (U.S.), Electric & Musical Industries (Canada), Capitol 
Records of Canada, Ardmore & Beechwood (U.K.), and Capitol 
Royal Club of Canada; Edition Accord, Kristall Schallplatten, and 
Odeon Musikhaus, subsidiaries of Carl Lind,troem; and these ten 
additional subsidiaries of Morphy- Richards, Morphy -Richards 
(Cray), Morphy -Richards (Australia), Morphy -Richards (Canada), 
Morphy -Richards, S. Africa, Morphy- Richards Inc., U.S.A., 
Morphy -Richards (Nederland), M -R Salgsorganisation A /S, Den- 
mark, Eureka Electric, Astral Equipment, and Yelsen. 

591 

www.americanradiohistory.com

www.americanradiohistory.com


Personalities 
Major- General E. S. Cole, C.B., C.B.E., has accepted 

the invitation to become president of the Radio Society 
of Great Britain for 1961. He has been a member of 
the society for nearly thirty years and is well known 
among amateurs by his call G2EC. General Cole was 
commissioned in the Royal Signals in 1925 and from 
1941 to 1946 was Corps Chief Signal Officer. In 1952 
he became Chief Signal Officer, Headquarters, Southern 
Command, and in 1954 was appointed Deputy Chief 
Signal Officer, Signals Division, S.H.A.P.E. Since 1958 
he has been Director of Telecommunications, War Office. 
General Cole was at one time chairman of the British 
Joint Communications Board. 

Maj. Gen. E. S. Cole J. K. Laughton 

J. K. Laughton, who joined Plessey's Telecommunica- 
tions Division in 1958 as sales engineer, has been 
appointed manager of that division. He went to Plessey 
after 20 years' service in the Royal Navy. He was pro- 
moted to Commander in 1954 and was for the last year 
of his naval career Assistant Director of Radio Equip- 
ment (Communications) in the Admiralty. 

J. H. H. Merriman, O.B.E., M.Sc., A.Inst.P.,M.I.E.E., 
was recently appointed staff engineer of the Overseas 
Radio Planning and Provision Branch of the Post Office. 
For the past four years he has been seconded to the 
Treasury as the assistant secretary responsible for com- 
puter work and policy in all Government Departments. 
A physics graduate of King's College, London, where 
he later worked under Professor Appleton on non -linear 
oscillators for his M.Sc. degree, he joined the Research 
Station staff at Dollis Hill in 1936. He was closely 
associated with the development of MUSA -the steer - 
able aerial system. 

N. T. Atkinson, formerly head of television develop- 
ment in Ekco, has been appointed to the post of chief 
of television and radio development. He has been con- 
cerned with the development of Ekco television receivers 
since 1938 and in his new position he will be directly 
responsible to A. J. Brunker, executive director and 
chief engineer. E. W. Maynard, who has been in 
charge of export television development, succeeds Mr. 
Atkinson as head of television development. 

Dr. J. L. Pawsey, F.R.S., assistant chief of the Divi- 
sion of Radiophysics of the Commonwealth Scientific 
and Industrial Research Organization, Australia, has 
been awarded the Hughes Medal of the Royal Society 
for his distinguished contributions to radio astronomy 
both in the study of solar and of cosmic radio emission. 
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Terence B. Tomlinson, Ph.D., B.Sc., A.M.I.E.E., 
A.M.Brit.I.R.E., joined Southern Instruments earlier 
this year as chief engineer. He is responsible for design 
and development for the newly formed company, 
Drayton- Southern, Ltd. After graduating from London 
University he became a laboratory demonstrator in 
electronics at the Cavendish Laboratory, Cambridge. 
He spent two years with Sobell Industries, returning 
to the university to take a higher degree -his research 
being concerned with low- frequency fluctuations of 
emission from oxide -coated cathodes. Dr. Tomlinson 
subsequently became a lecturer in electronics at South- 
ampton University, where he stayed for six years before 
joining the G.E.C. Research Laboratories for work on 
solid -state physics. He transferred to the G.E.C. /I.C.T. 
subsidiary, Computer Developments, Ltd., where he 
stayed until joining Southern Instruments. 

Dudley Saward, O.B.E., who joined Texas Instru- 
ments Ltd. on its formation in 1956, has resigned 
from the managing directorship in order to devote more 
time to other activities, but will remain a director of 
the company. Mr. Saward was chief radar officer, 
Bomber Command, from 1942 to 1945 and was for some 
time after the war controller of navigation and tele- 
communications with British European Airways. He 
is succeeded as managing director by A. N. Provost, a 
former U.S. naval officer and an engineering graduate 
of Tufts and New York Universities. Mr. Provost was 
for some time with Sylvania Electric Products before 
joining the semiconductor components division of 
Texas Instruments, Inc., in Dallas, U.S.A. 

J. D. Dale -Lace, A.M.I.E.E., D.F.H., the new sales 
manager of the radio components and special products 
department of A.E.I.'s Radio and Electronic Com- 
ponents Division, was a technical officer in the Royal 
Navy from 1940 until 1946 when he joined Pye, where 
he worked on the development of television transmission 
equipment. A year later he went to South Africa as 
technical representative of Sperry's South African 
agents. He rejoined Pye in 1951 as a telecommunica- 
tions sales engineer, and since 1956 has been with de 
Havilland Propellers as guided weapons service man- 
ager at Hatfield. 

J. D. Dale -Lace T. J. Murphy 

T. J. Murphy, A.M.I.E.E., A.M.Brit.I.R.E., of the 
engineering division of Radio Eireann, has been given 
the City and Guilds Insignia Award in Technology 
(C.G.I.A.) for " his competence in the field of electrical 
industries (broadcasting -sound and television) and in 
respect of a thesis on the design of modern sound broad- 
casting studios." Mr. Murphy had been three years 
in Pye's final test department before joining the En- 
gineering Division of the B.B.C. in 1943. He left the 
Corporation in 1951 to join Radio Eireann, Dublin, and 
for the past five years has been in charge of the studio 
department of the engineering division. 
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Colonel H. A. Lewis, O.B.E., T.D., B.Sc.(Eng.), 
M.I.E.E., A.C.G.I., has relinquished his appointment as 
managing director of E.M.I. Sales and Service, Ltd., 
to become managing director of Newmark (London) " 

Distributors, Ltd., precision instrument manufacturers, 
of Great Portland Street, London, W.1. Col. Lewis 
has been with E.M.I. since 1956. For the previous six 
years he was in the Broadcasting Division of Marconi's. 
From 1933 to 1948, except for the war years when he 
was in R.E.M.E., Col. Lewis was in the Engineering 
Division of the B.B.C. 

F. W. Perks, sales director of British Radio Corpora- 
tion Ltd., is retiring. His career in the radio industry 
extends from 1914 when he joined Marconi's W/T Co. 
Freddie Perks, as he is affectionately known in the in- 
dustry, has held many important appointments including 
the chairmanship of B.R.E.M.A. and B.R.V.M.A. and 
is at present chairman of Radio Industry Exhibitions 
Ltd. (organizers of the National Radio Exhibition) and 
president of the Radio Industries Club. He is succeeded 
as B.R.C. sales director by T. B. (Jock) Henderson, 
general sales manager of Philco (Great Britain) Ltd., 
an associate company. 

P. A. M. Curry, M.A., B.Sc., has been appointed 
deputy to H. St. A. Malleson, head of Mullard's Govern- 
ment and Industrial Valve Division. After graduating 
with a first in engineering science at Oxford, Mr. Curry 
studied for a research degree and was awarded a Henry 
Fellowship providing a two -year course at Harvard 
where he obtained the degree of Master of Business 
Administration. 

L. J. M. Knotts has joined Mullard Equipment Ltd. 
as technical adviser on the application of electronics to 
railway signalling and communication systems. He was 
formerly signal engineer to the Scottish Region of 
British Railways. 

F. S. Barton, C.B.E., M.A., B.Sc., M.I.E.E., who, as 
announced in October, has retired from the Civil Ser- 
vice, has joined the board of Painton & Co., Ltd., of 
Northampton. 

Keith Lockyer, B.Sc., A.M.I.E.E., A.M.Brit.I.R.E., 
has been appointed general manager of Donvin Instru- 
ments Ltd., and Dumar Optics Ltd., the instrument, 
camera and tape recorder repair firms which are part 
of the R. B. Pullin group. 

Dr. T. W. Straker is deputy manager of Marconi's 
Radar Division and not manager as was inadvertently 
announced in our last issue. The manager of the 
division is E. N. Elford, O.B.E., A.M.I.E.E. 

H. M. Palmer has retired from Marconi International 
Marine after nearly 50 years' service. He has been in 
charge of the company's Fleetwood service depot for the 
past 25 years. He is succeeded by J. E. Dallaston who 
joined the company in 1931 as a sea -going radio officer, 
as did Mr. Palmer. 

G. H. W. Johnson, Assoc.Brit.I.R.E., for the past 
three years marine director of Marconi (South Africa) 
Ltd., has relinquished his seat on the board and has 
joined Norsk Marconikompani A/S in a similar capacity. 
Mr. Johnson joined the Marconi organization as a radio 
officer in 1938. 

G. A. Dwyer, manager of the Marconi Marine Co.'s 
Bombay depot from 1952 to 1954, has been appointed 
the company's representative in India and Ceylon. He 
joined Marconi's sea -going staff in 1929. In 1941 he 
was appointed to the shore technical staff at Glasgow 
and three years later was seconded to the Naval base at 
Ardrossan. 
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Angela M. Lane has been appointed administrative 
secretary of the Television Society. She joined the secre- 
tariat of the Society in 1955 and has been assistant 
secretary for some time. Geoffrey Parr, the honorary 
secretary of the Society since 1945, who recently entered 
hospital for heart trouble, is now convalescing. 

OUR AUTHORS 
G. W. H. Larkby, author of the article describing a 

remotely controlled TV camera designed by the B.B.C., 
has been with the Corporation since 1936, except for 
the war period when he served with the R.A.F. in 60 
Group (Radar). On his return to the B.B.C., Mr. Larkby 
was attached to the outside broadcast department of 
the Television Service. He later transferred to the 
Designs Department where he has been chiefly con- 
cerned with the many complex electro- mechanical and 
optical problems in the television field. 

J. W. Bunn, joint author of the article on ceramic 
permanent magnets, is powder metallurgist with Swift 
Levick and Sons, with whom he has been associated for 
13 years. In 1954 he gained the associateship in metal- 
lurgy from the University of Sheffield where he had 
undertaken part -time study. He is a licentiate of the 
Institute of Metallurgists. J. Harrison, his co- author, 
is magnet design engineer with Swift Levick. He was 
previously assistant metallurgist at the central research 
laboratory of the Permanent Magnet Association. 

F. C. Judd, contributor of the article on aerial 
measurements, is a free -lance technical writer. Until 
making writing his full-time occupation, he was in the 
radar research laboratory of Kelvin & Hughes. 

OBITUARY 
Dr. G. W. O. Howe, Emeritus Professor of Electrical 

Engineering of Glasgow University, died on November 
7th, aged 84. Professor Howe was successively tech- 
nical editor of and consultant to our sister journal Wire- 
less Engineer (now Electronic Technology) for over 30 
years. In 1956 he was awarded the Faraday Medal of 
the I.E.E. for " his pioneering work in the study and 
analysis of high- frequency oscillations and on the theory 
of radio propagation; and for his outstanding contribu- 
tions to engineering education." Dr. Howe, who was 
apprenticed to Siemens at Woolwich, went to Imperial 
College as a lecturer in 1905 and in 1921 was appointed 
James Watt Professor of Electrical Engineering at Glas- 
gow University, the position he held until his retirement 
in 1946 when he was appointed an Emeritus Professor. 
Dr. Howe was a great teacher and his editorials in Wire- 
less Engineer over very many years were an outstanding 
contribution to electrical and radio theory. In recogni- 
tion of " his contributions to the advancement of radio 
science and in particular for his long series of notable 
editorial articles in Wireless Engineer ", he was, in 1956, 
elected an honorary member of the Brit.I.R.E. 

Professor Bernard Hague, D.Sc., Ph.D., F.C.G.I., 
D.I.C., M.I.E.E., who had occupied the James Watt 
Chair of Electrical Engineering at Glasgow University 
since 1946, has died aged 67. His academic career 
began in 1920 when he became a lecturer at the City 
and Guilds College, prior to which he was for four 
years at R.A.E., Farnborough. Dr. Hague was a lec- 
turer at Glasgow University from 1923 until 1929 when 
he went to the Brooklyn Polytechnic Institute, N.Y. 
He returned to Glasgow as senior lecturer in 1930. 

Reginald Lawler, manager of the Electronics Division 
of Ferguson Radio Corporation, which he joined in 1938 
as a radio development engineer, died on November 
2nd, aged 59. He was at one time in charge of the 
company's factory at Hirwaun, Glamorganshire, but re- 
turned to Enfield in 1952. 

E 
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News from Industry 
Pye -Ekco Merger. -The boards of Pye Ltd. and 

E. K. Cole Ltd. have recommended to their share- 
holders a merger of the two companies through a hold- 
ing company, as yet unnamed. C. O. Stanley would be 
chairman and E. K. Cole deputy chairman. Pye will 
have a 75% holding in the new company and Ekco 
25 %. Their combined assets are nearly £25M. 

Plessey -Garrard.- Agreement has been reached in 
principle under which the Plessey Company would 
acquire all the issued share capital of the Garrard 
Engineering and Manufacturing Co. If the offer is 
accepted Garrard will continue as a separate entity under 
its own board of directors with Hector V. Slade as 
managing director. 

Cossor.- Major -General Sir Miles Graham, who suc- 
ceeded the Marquess of Exeter as chairman of A. C. 
Cossor Ltd. last March, reponed at the annual general 
meeting that for the year 1959/60 the group trading 
profit was £127,699, compared with £534,260 the pre- 
vious year. There was, however, a net loss of £97,977. 
The group includes Cossor Radar & Electronics, Sterling 
Cable Co., Cossor Communications, Cossor Instruments, 
Lea Bridge Cabinet Works and Best Products. 

Baird. -Radio Rentals Ltd. have entered into an 
agreement to purchase Baird Television Ltd., and will 
market television and sound receivers bearing the name 
"Baird." All the company's sets are made in Brad- 
ford by its Bradford manufacturing subsidiary, Mains 
Radio Gramophones, and will in future carry the new 
trade name. 

BMEWS.- R.C.A. Great Britain Ltd., the U.K. asso- 
ciate of the Radio Corporation of America, is 
" weapon system contractor " for the Fylingdales, Yorks., 
base for the American ballistic missile early warning 
system. It is "estimated that the cost of the whole 
Fylingdales project will be $115M. Work has already 
begun on this, the third site for the BMEWS chain 
(see Wireless World, July, 1960, p. 335). 

Eimac. -In association with the development of new 
Eimac klystron valves for high -power radar and corn - 
munications, Eitel- McCullough are building a " super - 
power " supply unit drawing 12 amps at 282kV (approx- 
imately 3MW). Agents for Eimac products in the U.K. 
are Walmore Electronics Ltd., Phoenix House, 19/23 
Oxford Street, London, W.I. 

Trav -ler Tape Recorder. -This transistor battery/ 
mains portable tape recorder introduced at the National 
Radio Show by Casian Ltd., is being produced by 
Aerialite Ltd., of Hargreaves Works Congleton, 
Cheshire, who have acquired the manufacturing and 
distributing rights. 

Balzers High Vacuum Ltd. has been formed, with 
offices at 1 Mornington Terrace, Regent's Park, Lon- 
don, N.W.1, to handle in this country the products of 
Balzers A.G., of Liechtenstein, including equipment for 
high- vacuum metallurgy and coating, vacuum pumping 
gear and measuring instruments. 

Grundig. -To mark the sale of the 100,000th Grundig 
TK20 tape recorder in the U.K., G. S. Taylor, 
managing director, presented the 100,001st model to 
the Royal National Institute for the Blind at a recent 
ceremony in London. It is understood that it has 
already been assigned to the Chorley Wood College for 
Girls. 
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Air -to- Ground Telemetry. -A consortium of five 
British manufacturers has been formed on the recom- 
mendation of the Ministry of Aviation to exploit the 
overseas and U.K. markets for a major air -to- ground 
multi -channel telemetry system. This has been de- 
veloped by the member companies in collaboration with 
the Royal Aircraft Establishment, Farnborough. The 
members are: Elliot Brothers (London) Ltd., McMichael 
Radio Ltd., Rank Cintel Ltd., Southern Instruments 
(Contracts) Ltd., and W. S. Electronics Ltd., who have 
been appointed to act on behalf of the consortium. 

Thermionic Products (Electronics) Ltd., of Hythe, 
Southampton, have ceased manufacturing domestic tape 
recorders and dictating machines. A limited supply of 
spares will be available until the end of next year. The 
company is concentrating on the production of multi- 
channel recorders for airport communications logging 
and other fields of data logging. 

Marconi's have received a further order valued at 
over £93,000 for the supply of translators, amplifiers and 
associated equipment for the B.B.C. The equipment will 
be used in the first stage of the Corporation's programme 
for the extension of its television and v.h.f. sound ser- 
vices by satellite stations. 

Vactric (Precision Tools) Ltd., and Vactric (Control 
Equipment) Ltd., subsidiary companies of Vactric Ltd., 
which was recently put in the hands of a receiver, are 
continuing to operate as separate entities. 

Texas Instruments France, with headquarters in 
Nice, has been set up by the Dallas company to manu- 
facture semiconductor devices and components for the 
European Common Market. 

EXPORTS 
I.L.S. -Through their Canadian associates, Pye Tele- 

communications Ltd. have received a contract from the 
Royal Canadian Air Force for the supply of an instru- 
ment landing system for installation at the R.C.A.F. 
Airfield, Trenton, Ontario. This is said to be the first 
installation of British I.L.S. in the western hemisphere. 

Montreal's two new commercial television stations 
are to be equipped by Marconi's with duplicate 18 -kW 
vision and 9 -kW sound transmitters. Each station will 
transmit a bilingual service (English and French). 

Broadcasting Transmitters.- British Sarozal, of 22 
Berners Street, London, W.1, have recently supplied 
a number of short-wave and medium -wave broadcasting 
transmitters to Africa. They include a 5 -kW trans- 
mitter for Radio Pax, in Beira, Mozambique, which will 
radiate on 3.952 and 7.205Mc /s and another for Praia, 
Cape Verde Islands, for operation on 3.960Mc /s. 

Communications Equipment. -Racal, of Bracknell, 
Berks., have received through their agents, Instronics 
Ltd., of Stittsville, Ontario, three major orders for 
communications equipment from the Canadian Depart- 
ment of Defence Production. They have a total value 
of £560,000. 

Multi- lingual Catalogue.- Alfred Imhof Ltd., of 
112/116 New Oxford Street, London, W.C.1, have 
produced an international version of their catalogue of 
racks, cases, consoles and accessories, every item being 
described in ten languages (English, French, German, 
Spanish, Italian, Portuguese, Dutch, Swedish, Norwe- 
gian and Danish). 
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Ceram' c Permanent Magnets 
By J. W. BUNN*, A.Met., L.I.M., and J. HARRISON* 

Arelatively recent addition to the range of mag- 
netic materials is the barium ferrite ceramic 
permanent magnet'. This material, commercially 
available under a variety of trade names, e.g. Feroba, 
Magnadur, Caslox, Indox, Oxit, etc., is basically 
an oxide compound having the formula BaFe,,O19. 
It is non -metallic and, in common with other 
ceramics, is hard, brittle, a non -conductor, and 
relatively light in weight when compared with 
alloy magnets. These properties together with 
its unique magnetic characteristics have opened 
up a new field in magnet applications. 

Barium ferrite, although of similar appearance 
to the more commonly known " soft " magnetic 
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Fig. I. Demagnetization curves for barium ferrite. 
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core materials, is distinct from this class inasmuch 
as magnetically soft materials are characterized by 
high permeability and low losses when used in an 
a.c. circuit, whereas barium ferrite is a magnetically 
hard material possessing a high coercivity, remanence 
and energy product (BH), a x. The compound 
BaFe 12O 19 has a hexagonal crystal structure with 
one axis of easy magnetization parallel to the hexa- 
gonal axis. This uniaxial crystal anisotropy together 
with a small crystal size (approximately 1 micron) 
is largely responsible for the high coercivity of this 
material compared with a " soft " magnetic ferrite 
which has a cubic crystal structure, i.e. three easy 
directions of magnetization, resulting in low coercivity. 
Magnetic Properties. -An essential feature of 
a permanent magnet is its ability to withstand 
demagnetization, and this is directly related to the 
coercivity of the material. Barium ferrite has an 

*Swift, Levick & Sons, Ltd. 
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exceptionally high coercivity of the order of 1600 
oersted, compared with 600 -650 oersted for Alcomax 
alloys, which is responsible for its ability to with- 
stand high demagnetization effects such as a.c. 
fields, repulsion by other magnets, and excessive 
mishandling. Its high coercivity coupled with 
low permeability makes it possible to use ceramic 
magnets to minimize magnetic leakage fields of 
magnetic circuits and so increase the overall 
efficiency of the assembly. 

Of the two further properties, remanence B,. 
and energy product (BH), x the former is a measure 
of the magnetization remaining in a material when 
the applied field is reduced to zero, and the latter 
is the maximum product of B x H on the de- 
magnetization curve, shown in Fig. 1. 

The low saturation magnetization of barium 
ferrite leads to comparatively low B,. and (BH), a x, 
typical values for the isotropic variety being shown 
in Table 1. 

Additional properties of permanent magnets 
which are sometimes required are the incremental 
or reversible permeability, and the maximum useful 
recoil energy3. In isotropic barium ferrite these 
values are 1.2 and 0.7 m.g.o. (mega gauss -oersted) 
respectively, from which it is seen that the recoil 

TABLE 1 

PROPERTIES OF BARIUM FERRITE 
COMPARED WITH ALCOMAX III 

Isotropic Anisotropic Alcomax 
BaFe12O19 BaFe12O19 III 

Remanence B,, 
(gauss) .. 2100 3700 12,800 

Coercivity Ha 
(oersted) .. 1700 1750 675 

Maximum energy 
product 
(BH),ax(m.g.o.) 0.9 3.0 5.5 

B,,, at 
(BH),ax(gauss) 1000 2400 10,200 

H,, at 
(BH),ax(oersted) 900 1250 540 

Recoil permea- 
bility .. 1.25 1.15 3.5 

Maximum useful 
recoil energy 
(m.g.o.) .. 0.7 1.0 1.5 

Temperature co- 
efficient of mag- 

netization 
( % / °C) .. -0.2 -0.19 -0.02 

Curie tempera- 
ture ( °C) . . 450 450 860 

Resistivity (ohm - 
cm) 1 x 106 1 x 108 55 x 10-6 

Density (gm /cc) 4.8 5.0 7.35 
Magnetizing field 

for saturation 
(oersted) .. 10,000 8,000 3,000 
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energy is 47% of that of Alcomax III alloy magnet 
material, whereas the total energy (BH),,, a x' is 
only 18% of that of Alcomax III. In view of the 
comparatively low cost of barium ferrite a definite 
economic advantage is gained by using this material 
under recoil conditions. Other features of the 
recoil properties are dealt with in the section on 
design and applications. 

The Curie point of this material, i.e. the tempera- 
ture at which for practical purposes the material 
ceases to be magnetic, is 450 °C, so that all traces 
of magnetism can be removed by heating to above 
this temperature. For barium ferrite,. this is the 
best method of demagnetizing, but this method 
cannot be used for normal alloy magnet materials. 

A serious disadvantage of barium ferrite is its 
high temperature coefficient of magnetization which 

MILD STEEL 

CERAMIC MAGNET 

Fig. 2. Isotropic ceramic magnets for d.c. motor stators. 
Continuous cylinder (left) segments (right). 

at - 0.2 % / °C is some ten times greater than that 
of normal alloy magnets. This excludes the use 
of barium ferrite for, say, measuring instruments, 
unless elaborate temperature compensating devices 
are included. 

The resistivity of barium ferrite is of the order 
of 106 ohm -cm, and this is of great importance in 
h.f. applications. 

A density of 4.8 gm /cc is usual, which can be 
advantageous where weight considerations are 
paramount. 

In 1952, Rathenau and others' found that by 
aligning the crystallites of this material when in 
powder form by means of a strong magnetic field, 
an anisotropic effect was observed in the direction 
of the aligning field. Following this, intensive work 
by different workers' in various parts of the world 
has led to the anisotropie variety which has a higher 
remanence and a (BH)max some three times greater 
than isotropic barium ferrite. 

At the time of writing, only the isotropic form 
is commercially available in large quantities in this 
country. Table 1 gives typical properties of both 
isotropic and anisotropic barium ferrite, together 
with the more commonly known alloy material 
Alcomax III. Demagnetization curves for both 
varieties of barium ferrite are shown in Fig. 1. 
Manufacture. -The basic ingredients are iron 
oxide Fe2O3 and barium carbonate BaCO3 which 
are mixed in the correct proportions and then heated 
in air at 1000 °C approximately to form the tequired 
compound BaFe12O19. This is followed by ball- 
milling to a very small particle size, after which a 
binder is added and the powder pressed to the 
required shape by normal powder metallurgy 
techniques. The compacts so formed are then fired 
by heating to approximately 1200 °C in an oxidizing 
atmosphere. The density of the fired compact 
is about 90% of its solid density, and volume 
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shrinkage occurs, the final compact being approxi- 
mately five -eighths by volume of the pressed 
compact. 

The anisotropic differs mainly from the above 
isotropic variety in that the ball-milled powder 
is magnetically aligned in the required direction 
during the pressing process. This alignment is 
achieved by applying a high magnetic field to the 
powder, which can be either dry or in the form of 
a slurry, whilst the powder is in the die. To obtain 
precise dimensions, the finished magnet may be 
ground, but normal drilling and machining methods 
are impracticable due to the brittle nature of the 
ceramic material. 

After mechanical inspection and magnetic testing 
for quality, final magnetizing is carried out, when 
a force of 7000 ampere -turns per centimetre length 
of material must be applied to achieve saturation. 
Design. -In the design of permanent magnets 
or magnetic circuits incorporating permanent mag- 
nets, the aim is to produce the required performance 
in the most economical manner. In other words, 
the most efficient use of the magnetic material 
must be obtained. 

Reference has already been made to the demag- 
netization curve and the three properties B H 
and (BH)rax of a magnetic material, and these are 
the main features of the material used by the design 
engineer. 

In the majority of permanent magnet applications 
it is desired to achieve a given magnetic field strength 
within the confines of a finite gap. In a gap of length 
1, and area a,, where Ho is the field required in the 
gap, 

H l,k = H wI-m (1) 
where Lm = length of magnet material 

H w = demagnetizing force 
k = reluctance factor. 

The demagnetizing force. H. is the value at the 
particular operating point selected for the design 
on the demagnetization curve, and k is a factor to 
allow for the total reluctance of the magnetic circuit 
and usually has a value of between 1.1 and 1.3. 

If B. is the simultaneous induction value at 
point Hy, on the demagnetization curve, then the 
total flux required in the gap is: 

H,a,K = B ,Am (2) 
where Am = magnet cross -sectional area 

K = leakage factor 
Combining (1) and (2) we have: - 

H,2vKk V. = (3) B.H. 
where V. = volume of magnet material 

v, = gap volume 
from which it is seen that the minimum volume of 
magnet material required to produce a given gap 
energy is obtained when the product BwHw is a 
maximum. Hence it follows that the most efficient 
design will be obtained when the magnet geometry 
is constructed so that the point BwHw coincides 
with the (BH) m a x point of the particular magnet 
material used in the design. For isotropic barium 
ferrite operating at (BH) m a x the value of B. is 
1000 gauss and H. is 900 oersted. 

The above holds for all designs and magnet 
materials used, but in the use of ceramic barium 
ferrite the high value of H ,, makes practical much 
shorter lengths than is normal for other materials, 
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Fig. 3. Three typical methods of using anisotropic ceramic 
magnets as d.c. motor stators. 

although greater magnet areas are required due 
to the lower value of B,,,. 
Dynamic Applications - Generators and 
Motors.- Despite the low value of B., the high 
coercivity of barium ferrite makes it greatly superior 
to other commercial permanent magnet materials 
in its ability to reproduce substantially the same 
flux after being subjected to adverse conditions. 
Demagnetizing fields of the order of the coercive 
force of the material may be applied and, upon 
removal, approximately 97% of the flux is recovered. 
Subsequently applied demagnetizing fields equal 
to or less than the coercive force will have no further 
effect on the resultant flux after removal of the 
demagnetizing field. From this it is seen that a 
magnet working at any point on the demagnetiza- 
tion curve after having been subjected to a de- 
magnetizing force will return to its original working 
point. This unique recoil property opens up new 
fields in permanent magnet applications. 

As outlined above, the most efficient design is 
achieved by operating the magnet at (BH) m a x. 

With conventional alloys this is in the main achieved 
by incorporating the magnet in a flux carrying or 
mild steel assembly and to obtain optimum efficiency 
magnetization must be carried out after assembly. 
Owing to the favourable recoil properties of iso- 
tropic barium ferrite, magnetization may be carried 
out prior to assembly. This obviates the necessity 
for complicated and often costly magnetizing jigs 
and fixtures. 

In bicycle dynamos and generators using a per- 
manent magnet rotor, it is common practice to 
magnetize an alloy magnet before assembly in a 
jig, from which it is pushed directly into a mild 
steel ring to act as a keeper to maintain a closed 
magnetic circuit. It has then to be transferred in a 
similar manner into the stator. When barium ferrite 
is used, none of these precautions is necessary as 
the rotor may be open -circuited after magnetiza- 
tion without impairing the performance of the 
generator. Furthermore, the rotor of such a genera- 
tor or any barium ferrite magnet in any assembly 
may be totally removed from the circuit and re- 
placed without the necessity to remagnetize the 
magnet to maintain the performance after reassem- 
bly. This allows for the assembly to be dismantled 
and reassembled if required. 

A further property of barium ferrite arises from 
the combination of high coercivity and low perme- 
ability which makes it possible to place poles of 
opposite polarity in close proximity without pro- 
gressive self -demagnetization effects occurring. As 
many as 24 poles can be impressed on the outer 
surfaces of a plain cylinder of lin diameter. The 
limiting factor to the number of possible poles 
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is the difficulty of producing a magnetizing fixture 
to provide sufficient field to obtain magnetic satura- 
tion. 

Ceramic permanent magnets may also be used 
in the construction of d.c. motors to provide direct 
current fields. Here again the high coercivity and 
low recoil permeability play an important part. 
Owing to the low flux density of this material it is 
necessary to provide the maximum possible magnet 
area in the stator, and at the same time the high 
coercivity enables short radial lengths to be em- 
ployed. In all magnetic circuits greater efficiency 
is obtained by placing the magnet material as close 
as possible to the gap. With these considerations 
in mind, the simplest and most efficient method of 
using isotropic barium ferrite for d.c. motor fields 
is to have the magnet in the form of plain cylinders 
or segments which in themselves constitute the 
pole pieces (Fig. 2). In view of the low permeability 
of this material it is necessary to provide a low 
reluctance return path to complete the magnetic 
circuit, conveniently in the form of a mild steel 
ring which also serves as the motor housing. The 
magnetic characteristics of the material allow air 
gaps between three and four times those used in 
normal motor construction, and also allow for 
variations in air gap. This means that magnets in 
the " as fired " condition may be used, so obviating 
a costly internal grinding operation. For larger 
motors where the flux provided by isotropic barium 
ferrite would be insufficient, the anisotropic variety 
can be employed, but in this case pole pieces would 
normally be required in order to provide a radial 
field. Three typical constructions are shown in 
Fig. 3 using anisotropic magnet b ocks. Similarly, 
isotropic and anisotropic ceramic magnets can be 

MILD STEEL 

(a) 

CERAMIC 
MAGNET 

N N N 

N 

MILD STEEL 

N N (b) 

Fig. 4. (o) Ring type loudspeaker assembly (b) Pot type 
assembly. 

used to provide the field energy for flywheel magnetos 
such as are commonly used in small two -stroke 
engines. 
Radio and Television Applications. -In the 
domestic radio and TV receiver field, the main 
use of permanent magnet is in moving coil loud- 
speaker assemblies. The main advantage of the 
ceramic magnet over the alloy magnet in this field 
is an economic one due to the very low cost of the 
raw materials used. In loudspeaker design, only 
the anisotropic variety is considered because the 
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lower B,u of the isotropic material leads to designs 
having unwieldy and bulky dimensions. 

The magnetic properties of anisotropic ceramic 
material lead to designs which, although having 
large magnet area, have exceptionally short axial 
length (Fig. 4(a)). This is important where space 
considerations are vital, as in midget portable 
receivers, tape recorders, etc. Two main con- 
structions are used for loudspeaker magnet assem- 
blies incorporating anisotropic barium ferrite, namely 
ring type and pot type, as shown in Fig. 4. The 
latter may only be used for low gap field strength 
assemblies, but has the advantage of having little 
or no external field. This factor assumes importance 
in television receivers where stray magnetic fields 
adversely affect the c.r.t. performance. This 
pot assembly requires a dual magnet construction 
in order to utilize barium ferrite to its best advan- 
tage dimensionally 6. A similar magnet construc- 
tion to loudspeaker assemblies is used for vibrators, 
moving -coil microphones, and for punch card 
actuators. 

Extensive use has been made of ceramic magnets 
for television tube focusing units, the high co- 
ercivity enabling two isotropic rings axially mag- 
netized to be used in opposition. Changing the 

N 
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S 
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(b) 

N 
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Fig. 5. Holding assemblies using ceramic magnets. 

axial distance between the two rings alters the axial 
field strength distribution and also the working 
points of the two magnets, thereby changing the 
field strength of the magnetic lens. 

Ceramic magnets are also used in conjunction 
with television picture tubes as ion trap and picture 
shift devices and as correction magnets for wide 
angle tubes. 
Holding Applications.- Magnetic holding force is 
proportional to B2A, where B is the flux density at 
the contact faces, and A is the contact area. Taking 
for example a thin rectangular block of isotropic 
barium ferrite, there are several methods of utilizing 
this as a holding device, as shown in Fig. 5. The 
simplest method of magnetizing is shown in Fig. 5(a), 
where two poles are impressed on one contact face. 
Since the pull of a magnetic device is proportional 
to the product B2A, a greater pull is obtained by 
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impressing a number of poles on one face, as in 
Fig. 5(b). This 0 possible with barium ferrite due to 
the high coercivity which reduces the effects of self - 
demagnetization. In order to achieve a higher B, 
advantage can be taken of the possible high magnetic 
saturation values of soft iron or mild steel. Typical 
arrangements are shown in Fig. 5(c), (d), and (e). 
Here it is seen that the mild steel is suitably propor- 
tioned to collect and concentrate the low density 
flux from a large area of magnet to provide a high 
flux density at the contact areas. Using a construc- 
tion similar to Fig. 5(c), with an isotropic disc mag- 
net inside a mild steel cup, an assembly 3in diameter 
and 7/16in deep would lift approximately 701b, i.e. 
over one hundred times the assembly weight. Using 
an anisotropic magnet, the assembly would be 3in 
diameter and 314in deep, and should lift over 100lb. 
Construction Fig. 5(d) is widely used for applications 
like magnetic door catches as it has the advantage 
of occupying very little space. When used for such 
applications as magnetic separators, chucks and jigs, 
multi- assemblies as in Fig. 5(e) have the advantage of 
providing a greater number of poles in any given 
area than can be obtained using any other magnet 
material. 
Magnets in the Presence of A.C. Fields. -The 
high resistance to demagnetization combined with a 
high resistivity allow ceramic magnets to be used in 
conjunction with fairly strong a.c. fields. Typical 
applications are vibrating armatures where the 
armature consists solely of ceramic magnet material. 
Alternatively, a mild steel armature inside an a.c. 
actuated coil may be used. This is made a close fit 
inside a ceramic magnet ring having mild steel pole 
pieces which polarize the central armature, so im- 
parting a vibrationary motion. This principle is made 
use of in bells, small pumps, etc. 

A similar principle applies to polarized relays. 
Other Applications. -There are many other uses 
for which ceramic magnets may be used with ad- 
vantage due to their unusual magnetic characteristics, 
low weight, or for economic considerations. Amongst 
these may be cited: remote control services, magneto - 
mechanical coupling possibly operating through 
gas -tight seals, arc blowouts, snap contact switches, 
travelling wave tubes, synchronized artificial eyes, 
toys and novelties. Barium ferrite may be embodied 
in plastic or rubber to form a flexible magnet material 
for such purposes as magnetic seals, etc. 
Conclusion. -From the foregoing, it is seen that 
the advent of barium ferrite magnets has broadened 
the field of applications of permanent magnets in 
addition to providing an economically advantageous 
alternative, in some cases, to conventional alloy 
magnets. The unique properties of this material 
provide a stimulus for further investigation of its 
many and varied possibilities. 
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NODAL ANALYSIS By F. R. B. JONES*, A.M.Brit.I.R.E. 

2.- ACTIVE NETWORKS : VALVES AND TRANSISTORS 

IN the first part of this article we introduced 
nodal analysis to new students, showing how it is 
complementary to mesh analysis. In mesh analysis 
we use constant -voltage generators and equate 
known voltages to find unknown current magnitudes. 
In nodal analysis we employ constant -current genera- 
tors and equate known currents to find unknown 
voltage magnitudes. 

In this second part we propose to indicate a 
method by which " active " networks (i.e. those 
which contain a generator such as a thermionic 
valve or transistor) may be solved. The method will 
be identical with that used for passive networks, 
except for one additional convention. 

Network Theory with Valves. -Every student 
knows that although the anode characteristics of a 
valve are far from straight, it is still possible to work 
the valve in a linear mode by avoiding the lowest 
parts of these curves, where the curvature is worst, 
and by carefully selecting the position of the load 
line, so as to work in Class Al. If, in addition, 
the part of the characteristic worked over is small, we 
can almost certainly assume linearity with negligible 
error. Idealized triode and pentode characteristics 
are shown in Fig. 1(a) and (b). 

Valve Admittance Parameters. -The primal 
equation for a valve is 

This ay may immediately developed into 

Si 
a vv s -- 

bva 
So 

Both the partial differential coefficients have the 
dimensions of an admittance, hence the equation 
may be written 

gaa vB + ga va = to 
where the currents and voltages are all incremental: 
for our case we may say they represent the instan- 
taneous values of the sinusoidal currents and voltages. 

Conventional Development. -It is usual to 
develop the primal equation by specifying that a 
signal voltage be applied between the grid and cathode 
only, and that a load be placed in the anode circuit. 
The equation then becomes 

gta ve -ga(taR1) = 2a 
where -ia Rl is the back e.m.f. across the load. 
ga is then inverted and expressed as a resistance 
(ra = 1/g a) and the equation easily resolves to 

ee gm ra µeg 
to + R1 

= 

where It may or may not have a positive sign, accord- 
ing to the convention adopted. 

The next step shows how this equation may be 
represented by the circuit shown in Fig. 2(a), where 
r a is obviously the current flowing through the 
generator and load. 

This, however, is only one way of interpreting the 
equation. Suppose we apply Norton's Theorem, 
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ta 

(a.) (b) 
Fig. 1. Idealized triode (a) and pentode (b) characteristics. 

is ta =9mv9 

Rt 

(b) 

Fig. 2. Voltage (a) and current (b) generator equivalent 
circuits of the valve amplifier. 

as we did in the first half of this article, and transform 
the valve from a " constant- voltage generator " 
to a constant -current generator. We obtain the circuit 
shown in Fig. 2 (b). 

In this circuit i a is the current flowing in from the 
generator; it has a constant value for all loads from 
short circuit to open circuit; in the latter case it all 
flows out through ga. 

Nodal Development. -Returning now to the 
primal valve equation, we see that it has a nodal 
form since it gives current in terms of voltage 
multiplied by admittance. Since there are two volt- 
ages there must be two significant nodes and hence 
two equations, one for the input and one for the out- 
put. We may immediately write down the general 
set of nodal equations: - 

Y11 Vi -I- Y12 V2 = II (node 1, input) 
Y21 V1 + Y22 V2 = I, (node 2, output) 

Now a valve is an active network: it extracts 
unidirectional energy from the power supply unit 
and transforms it into alternating energy. Thus we 
would hardly expect its nodal equations to fall out 
exactly as for a passive network. The differences, 
however, are not large. 

Fig. 3 shows the basic ideal valve amplifier (no 
load resistor and no grid resistor) with the input and 
output nodes N1 and 2 marked in. A cursory 
glance at this figure will show us that V1 = vo and 
V, = va, but I hope we will not now fall into the 
trap of writing I, = ia. I, is the current supplied 
from an external generator to node 2. In this case 

*R.E.M.E. Electronic Engineering School, Arborfield. 
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there is no such generator since we have specified 
one generator only, feeding a signal to the grid. I2 
is therefore zero. However, it is important to note 
that although I2 is zero, this does not mean that no 
current flows into node 2 at all. Actually the anode 
current, i a, flows from node 1 (the grid) to node 2 
(the anode) and then to earth again, via ga. 

Now what of the coefficients YE1 and Y22 in the 
second nodal equation? Y21 corresponds to current 
flowing into node 2 (the anode) due to a voltage at 
node 1 (the grid). This, by definition, is g,,,. Y22 
is the admittance in the output circuit. For the case 
we are considering this, by definition, is ga. In a 
practical amplifier Y22 would include all the admit- 
tances in the output circuit, i.e. the load resistor, 
stray capacities etc. The second nodal equation 
for a valve is thus 

gm V1 + ga V2 = 0 (node 2) 
This is our primal equation in nodal form. We might 
have expected the current flowing into node 2, 
g,,, Vl, to have a negative sign, so as to agree with our 
selected conventions. It must be remembered, how- 
ever, that this current is itself neg itive, since in- 
creasing V, positively increases the tiow of electrons 
or negative current, and a negative current flowing 
in a negative direction wil have a positive sign. 

What of the equation for node 1? The derivation 
of this will be quite straightforward. For the case 
where we have no grid resistor, and when we work 
in Class Al (no grid current), I, must be zero. Hence, 
if I, is to be expressed in terms of V, and V2i these 
must both be prefixed with a nought, which gives us 

OV1 -F OV2 = Il 
This just means that the valve itself draws no current 
from the generator driving it. Looking in detail at 
the coefficients Y11 and Y1, in this equation, Y is the 
admittance in the input circuit. With no grid 
resistor this will be zero. In a practical amplifier, 
however, the grid admittance Y, will appear in Y11 
and then I, will have a definite value. YL2 corres- 
ponds to current flowing into node 1 (the grid) due 
to a voltage at node 2 (the anode). For the perfect 
valve we are considering Y12 must thus also be zero. 
(We will consider the practical case -"Miller Effect" 
-later.) 

If we assemble our results for the ideal valve we 
obtain 

OV1 -{- OV2 = I, ( node 1) 
gmV2 + ga V2 = 0 (node 2) 

These equations show clearly the differences 
between active and passive networks. 
(1) In a passive network Y12 always has the same 
magnitude and sign as YY1. In an active network this 
is not so. (Here Y12 = 0 and Y21 = gm.) 
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Fig. 3. Basic ideal 
valve amplifier. 

(YI+Y2) V1-Y2V2=Ii 

-Y2Vi+ (Y2+Y3) V2=o 

N,. 

Fig. 4. Simple two -node passive network with its associated 
nodal equations. 

(a.) 

Fig. 5.. Equivalent nodal circuits of a valve amplifier (a) 
in the ideal form of Fig. 3 and (b) with the addition of a 
grid admittance Yg and load admittance Yi. 

(2) In a passive network the linking admittance 
joining nodes 1 and 2 appears in Y12 and Y2, prefixed 
with a negative sign, and also in Y11 and Y22 with its 
normal sign. (An easy example of this is shown in 
Fig. 4, together with its set of equations.) In the 
active network this is not so. (g,,, appears in Y2, only, 
and is not included in the other three parameters.) 

Hence a separate sign is necessary to indicate the 
unilateral admittances of an active network. We could 
make use of the appropriate arrow symbol for a one- 
way street, pointing from N, to N, say for Y21 and 
from N2 to N, for YL2 in cases where it has a value 
other than zero (as in a transistor). The conven- 
tion would be that where a unilateral admittance 
appears it is only shown once, in either Y12 or 
Y2,, according to the arrows, and with the sign 
shown. For example, the equivalent diagram of 
a valve only, in the ideal condition, would be as shown 
in Fig. 5(a). The valve with a grid admittance 
Y, and a load admittance Yt would have an 
equivalent circuit as in Fig. 5(b). 

It only remains to state that any passive elements 
added to an active network behave as they normally 
do in a passive network, even if connected across 
nodes one and two, when they appear in all four 
parameters. 

We can now proceed to apply these equations, and I 
think you will find this much easier than the deriva- 
tion of the equations! 

General Case of an Active Network. -We can 
now obtain some standard formulae for gain, input 
admittance and output admittance, which will apply 
to all such networks, passive or active, valve or 
transistor. 

The general nodal equations for the case when 
there is no external generator connected to the output 
(node 2), i.e. with I2 = 0, are 

Y V, +Y12V2 =Il 
Y21V, +Y22V, =O 
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(a) 

Nr 

(b) 

Fig. 6. Valve with interelectrode capacities (a) and its 
nodal equivalent circuit (b). 

It can immediately be seen from the second 
equation that the voltage gain 

V2 Y21 =M b 
V1 Y22 

Similarly the short -circuited (output) current gain 
will be 

12 
is V1- Y21 =M 

V1 I1 Y11 

The input admittance of the network, which can 
include the load, may be found from the equations as 
follows. From the second equation V2 = - Y21 V1/ 
YY2 and substituting this into the first equation gives 

Y12 Y21 
Yii Vl v 1 - Li 

Y22 

Thus Yin = 
Il 

= Y11 - Y12 
Y21 Y11 + My Y12 

Vl 22 

Conversely, the " looking -back " admittance at the 
output will be 

Y° = Y22 - Y12 Y21 
Y22 - Mi Y12 

Y11 

From these equations we can see that the load only 
affects the source admittance, and vice versa, if both 
Y12 and Y21 have values (i.e. neither are zero). 

Simple Valve Amplifier. -The nodal equations 
for the valve under ideal conditions are 

0V1 +0v2 =I1 
gm V1 +gaV2 =0 
The voltage gain = - gm /ga = - gm ra = -'11 

The nodal equation brings out clearly to the new 
student the fact that the valve amplification factor 
is merely the ratio of two admittances. 

Now take a simple amplifier, with anode load Y1. 

Since the valve is being treated as a current generator 
the load will appear in parallel with the generator 
admittance. If we include the grid resistor (1 /Y2) 
our equivalent diagram will be as in Fig. 5(b), and 
our equations will become 
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Y9V1 +0V2 =I1 
gm V1 +(ga +Y1)V2 =0 

The voltage gain 
Y21 -gm 

MI Y22 ga + Y¿ 

Unfamiliar? Change the admittances to impedances 
and 

-gm -gm 
M9 1 1 R1 + ra 

ra R1 Rl ra 
-gm ra R1 

R, ra R1 + ra 
which is familiar to everyone -yet not as simple. 
If Y1 should be complex, saygl + jB1, then 

gm 180° -B Mo 
v(ga + g2)2 + B12 

R1 where O = arctan 
ga +g1 

Calculation of Miller Effect. -Due to inter- 
electrode capacitance a valve, particularly a triode, 
is not truly unilateral at high frequencies, but does 
transfer some energy from the output to the input, 
and so modify the input admittance of the valve. 
The basic circuit and its equivalent are shown in 
Fig. 6(a) and (b) and the pair of nodal equations 
will be 

[Ya + jw (Ca c + Caa) J V1 -jwCaa V2 = I1 
[gm - 1wCa0] V1+ 
[ga +Y1 +jw(Cao+Cca)]V2 =O 

The voltage gain 

_Y21 gm - jwCaa 
My 

Y22 ga + Y1 +, jai (Cac + Caa) 
The input admittance 

Yin = Yy1+ jw(Coc1+ Caa) - jwCsalMvI 
/180 ° +d 

= Ya + jcvC2, + wCaa(1 /90° -i- !Mvl 
.- /90° + 

This is the normal equation for the input admit- 
tance of a triode amplifier at radio frequencies; we 
have found it, together with the gain, in a few lines of 
working. Other examples of valves working with 
grounded cathode can be solved in the same manner. 

Grounded -Anode Stage (Cathode Follower). - 
Let us now examine the grounded -anode stage. Here, 
due to the valve being inverted, the nodal equations 
must be modified. The primal equation, i a = 
gmva + g av a always applies, whatever the configura- 
tion. Referring to Fig. 7 we see that va = - V2, 
and since vac = va2 vac, then vac = vac - vaa 
_ - V2 -( -V1). Hence is = -gm(V2 - V1) - 
gaV2. Allowing for the reversed direction of ia, the 
nodal equations then become 

0V1 + 0V2 =I1 
-gm V1 + (gm + ga) V2 = O 

These equations are easily remembered, whilst the 
procedure for finding the gain etc., is exactly as 
before. Let us draw the circuit of a typical cathode 
follower and its equivalent, and then write down the 
nodal equations. The circuits are shown in Fig. 8(a) 
and (b) and the nodal equations are 

Y9V1 + 0 V2 = Il 
-gmV1 + (gm +g, + Yk) V2 = O 
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N2 

Nr 

Fig. 7. Basic ideal grounded -anode valve (cathode follower). 

The voltage gain 

M Yzl gm 

Y22 gm +ga +Yk 
This is obviously less than one. Typical values may 
be, gm= 2.5 milliamps per volt, g a= 100 micromhos 
and Yk = 100 micromhos. The gain is then 0.925. 

If the gain equation is transformed into impedances 
we obtain for the voltage gain 

Mv = 
l 

1 +µ/Rk 

\1 + µ\ +Rk 
This is the familiar equation, which shows voltage 
negative feedback. 

Since Y12 is zero, the input admittance is just 
Yg and the output admittance gm + ga + Yk. 
However, things become quite different if Yg is 
connected between grid and cathode (i.e. between 
nodes 1 and 2). The input admittance then falls to 
about one -tenth of Yg and the output admittance 
is now no longer independent of the input admittance. 
Why not work it out for yourself? There are some 
good notes by J. McG. Sowerby in the Wireless 
World for September, 1948. 

The behaviour of the cathode follower at high 
frequencies can be studied by including the inter - 
electrode and other capacitances. 

Grounded -Grid Amplifier. -Since the procedure 
followed is identical with that for the cathode follower, 
the explanation will be curtailed. Referring to Fig. 
9 we see that vg = - V1 and va = V2 - Vi. 
Substituting we find that is = -(gm -I- ga) V1 + ga 
V2. Now I1 must have the same magnitude as i a 
(there being no grid current). Therefore it should 
have the same coefficients as i a, but with the signs 
changed, since current flowing out of node 1 is 
positive, whereas the same current flowing into node 
2 is negative. Hence our nodal equations are 

(gm + ga) V1- gaV2 =Ii 
-(gm + ga) V1 + ga V2 = 0 

A simple circuit and its equivalent are shown in 
Fig. 10(a) and (b). Its equations are 

(Yk +gm + ga) V1- gaV2 =ll 
-(gm + ga) V1 + (ga -I- Y1) V2 = 0 

The voltage gain = - Yzl = gm + ga 
Y22 ga + Yt 

If Yi and gm are much larger thanga, this gain approxi- 
mates to gm /Y, or gmZ¿. 

The input admittance will be Yu + M Y12 or 
approximately Yk + gm, for the same conditions as 
the gain. 
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Indefinite Admittance Matrix. -All the basic 
valve configurations have now been dealt with. 
We will conclude this section by giving a mnemonic 
to enable you to remember the three sets of equations. 

First write down the admittance parameters of the 
common -cathode valve configuration in the position 
they normally occupy in the equations. We get 

0 0 

gm ga 
Now add a third column (on the right) and a third 

row (underneath) in such a way as to make the sum 
of every column or row zero. Lastly mark the rows 
and columns G, A and C, as shown. 

G A C 
G 0 0 0 
A gm ga -(gm + ga) 
C -gm -ga (gm + ga) 

For grounded -cathode working strike out the third 
(C) row and column. This brings us back to where 
we started, viz. 

0 0 
gm ga 

For grounded -anode working strike out the second 
(A) column and row, which gives 

0 0 
-gm (gm + ga) 

This agrees with the values already found. 

Nr, 

(a) 
Fig. 8. Typical cathode -follower 
equivalent circuit (b). 

N 
Fig. 9. Basic idea grounded -grid valve. 

Lastly, for grounded grid, we cross out the first 
(G) row and column to obtain 

A C 
A ga -(gm + ga) 
C -ga (gm + ga) 

This places the anode in the top left -hand corner, 
which is input, and the cathode in the bottom right - 
hand corner, or output. We therefore make a 
diagonal changeover of all four parameters to get 

(gm + g a) -g a 
-(gm + ga) ga 

This again agrees with the values previously found. 
You may protest that these equations are easy 

enough to remember without this mnemonic; if 
so I would agree. The real reason they were brought 
in here was to show that the method gave the right 

(Continued on page 603) 
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answers with a valve. We will soon use the same 
method to convert a common -emitter configuration 
transistor to common collector or common base. 
The real justification for this method lies in matrix 
theory, and is due to J. Shekel'. This subject, how - 
ever, is outside the scope of the present article. 
Transistor as an Active Network. -The transistor, 
like the thermionic valve, is an active two -node 
network and as such its manipulation and basic 
equations for gain and input and output admittance 
are the same as the valve. Once we have obtained the 
nodal equations for the transistor the rest is merely 
a repetition of what we did with the valve. 
Derivation of Transistor Parameters.- Follow- 
ing common practice, we will first consider the 
transistor in common base. The transistor collector 
curves, shown in Fig. 11(a) strongly resemble the 
pentode anode characteristics shown in Fig. 1(b), 
with one subtle difference. Whereas each separate 
curve on the valve characteristic represents a certain 
grid voltage, on the transistor collector characteristic 
each curve represents a certain emitter current. 
This makes quite a difference to the resulting equa- 
tions. We must now say 

io = f(ie,vc) 
Our other parameter, the emitter voltage, must then 
also be expressed in terms of the same variables. 

Once again we get equations of the form - 

Sve = we Sie - we 
Sy c die v 

Sic = 
i ̀

 Si e + i a Sv 
úie c; 416 

bveThi, is dimensionally an impedance and we may 
replace it with r11. Similarly i a Thv a is dimensionally 
a conductance and may be replaced by g2,. On the 
other hand (eve /eve is a mere ratio between two 
voltages, let us use is, for this, where the subscript 
means " reverse " (voltage fed back to input). 
In the same way bi a /die is the forward current gain 
and its symbol is usually a. 

Our set of equations thus becomes 
rule + l'ry e = ve 
aie + g22v 

with the signs depending on the convention employed. 
By the reasoning employed in the first article, 

r,, and a are measured with the output short circuited 
to a.c. whereas 14, and g2, are measured with the 
input open circuited to a.c. 

Now it happens that in matrix theory there is a 
set of equations of the form 

H,, I1+ H,2 V2 =V, 
Hal I, + H22 V2 = 12 

which is of the same basic form as those we have 
just derived. Thus the next step was to substitute 
Hu for r11, H12 for µr, HE1 for a and H22 for g22. 
It wasn't really necessary, but you must admit it 
looks good and is calculated to baffle the most 
pertinacious student. Indeed we have now reached 
a dead end and will have to transform these " hybrid " 
parameters (from the H and the mixed dimensions) 
into admittances, similar to the valve, if we wish 
to attack transistor problems without the aid of a 
course in memory training. 

We can easily transform the H parameters into 
Y by the aid of simple algebra, but if the transistor 
manufacturers would quote these values it would 
save us the trouble. 
'Wireless Engineer, Jan. 1954, p. 6. 
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(a) 

(b) 

NZ 

r 

(gm +ga) 

Nr 

Fig. 10. Simple grounded -grid amplifier (a) and its nodal 
equivalent circuit (b). 

Vv 

(a) (b) 
Fig. I. Common -base characteristics of the transistor 
(a) at its output and (b) at its input. 

From the first equation we can quickly obtain 
1 H12 c' 

I1 Vl - v 2 
1-111 Hl- 

Substituting this into the second equation we get 
H,1 Lill = V, V2 
Hu H11 

Where IHI = HI, H22 - H12 Hal 
Hence 

I H1, H21 HI 
Y1, =. 

11.11 
, Y1, = - IÏ , Y21 = Hll1 Y22 = 

Hll 11 

Transistor manufacturers usually- publish a set of 
H parameters for common -emitter, common -collector 
and common -base working -three sets -for each 
transistor. 

It is common for teachers and lecturers to approach 
transistors from the common -base viewpoint, but in 
practice the common- emitter configuration is far 
more common. We will therefore give our example 
on the common -emitter configuration. Common - 
emitter parameters may be found in the same way as 
common base, and they are always given by transistor 
manufacturers. In any case it is always possible to 
transform from one configuration to another. 
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(a) 

(b) 

200µU iooµU 

N,. 
Fig. 12. Common -emitter transistor current amplifier 
(a) and its nodal equivalent circuit (b) (u mho). 

Common -Emitter Transistor Amplifier. - 
Mullards give the hybrid parameters of their OC 71 
transistor in common emitter as 

H11 = 800 ohms, H12 = 5.4 x 10 -4 
H21 = 47, H22 = 80 x 10-6 mhos 

The admittance parameters work out to 
Y11 = 1,250, Y12 = -0.6751 all figures in 
Y21 = 58,750, Y22 = 48.2751 micromhos 

Consider the amplifier shown in Fig. 12(a). 
A little consideration will show that both Y1 and Y2 

are in parallel across the input, whilst Y4 is obviously 
across the output. The equivalent circuit is then 
as in Fig. 12(b). 
The voltage gain is still 

Y21 58,750 My - - Y22 148.275 
= -396 

The current gain, with output short circuited to a.c. 
Y21 58,750 Mi = = 40 
Yll 1,470 

The input admittance 

Yin 
Ylz Y21 = Y11 + M, Y12 = 1,737 µ mhos 

Y22 
The " looking -back " admittance at the output 

Y,= Y22- Y1zY21 =Y22 
- 

MtY12 =175.3 µ mhos 
11 

Perhaps you will agree that once the admittance 
parameters have been worked out, or obtained from 
manufacturer's data, the actual work involved in 
finding the gain, etc., is small. 

Transistor in Common Collector and Com- 
mon Base. -If one wishes to obtain the performance 
of a transistor in common collector (near equivalent to 
the cathode follower) or common base (equivalent 
of grounded grid), the admittance parameters for 
these configurations can easily be obtained from those 
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of the grounded -emitter admittances, without 
recourse to the hybrid parameters again. We employ 
the indefinite admittance matrix, as we did for the 
valve, using a modification of the method devised 
by Shekel2. 

First write down the admittance parameters of 
the common -emitter configuration, in the positions 
which they normally occupy in the equations. 
Now add a third column (on the right) and a third 
row (underneath) in such a way as to make the sum 
of every column or row zero. Lastly mark the rows 
and columns, B, C and E. I have done it for the 
OC 71. 

B 
C 
E 

B C E 

1,250 
58,750 - 60,000 

- 0.675 
48.275 

-47.600 

- 1,249.325 all in -58,798.275)} micromhos 
60,047.6 

To obtain common- emitter parameters strike out 
the E row and column. (This brings us back to 
our starting point, of course.) 

To obtain the common -collector parameters strike 
out the C row and column. This leaves 

1,250 - 1,249.325 all in - 60,000 60,047.6 micromhos 
which are the admittance parameters for the OC 71 
when used in grounded collector. They are used 
exactly as were the valve admittance parameters in 
the cathode follower. 

For the common -base configuration we strike out 
the first (B) row and column. This gives the collector 
in the top left -hand corner, which is input, and the 
emitter in the bottom right corner, or output: our 
transistor is connected the wrong way round. It is 
therefore necessary to make a diagonal switch of all 
four parameters which gives 

60,047.6 -47.600 all in 
-58,798.275 48.275 micromhos 

Again, these common -base parameters may be 
used to find gain, input admittance and output 
admittance exactly as shown for the common emitter, 
or for that matter, the valve. 

Conclusion and the Shape of Things to Come. - 
This then is nodal analysis as applied to passive 
and active networks. The basic procedure is the 
same for passive, valve or transistor circuits, which 
should be of considerable help to students. Only a 
few examples of its use are shown, it really is a 
powerful method: however, it does not supersede 
mesh analysis, but is complementary to it. 

And where do we go from here? The next step 
would be a study of four -terminal networks, using 
matrices, assisted by determinants. If you should be 
interested in the transient case, nodal analysis may 
still be very helpful, in conjunction with Laplace 
transforms, and will tell you whether a network is 
stable or unstable, and what sort of response (current) 
will occur as a result of an externally applied stimulus 
(which is commonly non -sinusoidal)'. 

However, leave these latest methods until you 
are quite familiar with mesh and nodal analysis: 
between them they will take you a long way, especially 
the latter! 

This article is published with the permission of 
Lt. Col. J. Harris, C.O., 3 Trg. Bn., R.E.M.E. 
Arborfield. 

' Proc. I.R.E., Nov. 1952, p. 1493. 
'See, for example, " Linear Feedback Analysis ", by J. G. Thomason 
(Pergamon Press). 
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Camera Remote Control 
USED IN B.B.C. REPORTING STUDIOS 

IN recent years the stability of vidicon cameras 
has improved to the degree that it is now possible 
to use them without the attention of technical opera- 
tors. The first example of the use of an unattended 
camera in this fashion was, in fact, in the B.B.C.'s 
Parliamentary Reporting Studio at Westminster 
which was put into service about a year ago. 

This studio is as simple as it is possible to con- 
ceive a television studio to be, consisting of a small 
room furnished with a table and chair, lights, micro- 
phone and a single television camera in a fixed posi- 
tion. The studio is brought into action by remote 
control from the Television News Studio at Alex- 
andra Palace where the received signal is " mixed" 
into the programme. The operational success of 
this facility, simple as it is, stimulated a demand to 
be able to control the main positional functions of 
the remote camera in order to give variety to the 
presentation. In turn, the development of the 
apparatus for this positional control has led to the 
provision of a facility whereby the camera can be 
made to take up any one of a number of pre -set 
" shots " by the operation of a push- button switch, 
which may, if desired, be operated by the " sub- 
ject" himself. 

The camera functions which require to be con- 
trolled are horizontal angle (pan), vertical angle 
(tilt), angle of view (focal length of lens), camera 
focus and lens aperture. In order to avoid a hiatus 
in the picture while changing the focal length of the 
lens, advantage can be taken of a zoom lens. 

As a field experiment, a vidicon camera has been 
fitted with a zoom lens and is installed in the B.B.C.'s 
studio in All Souls Hall, near Broadcasting House, 
and the camera can be controlled in all its main 
functions, either from the local control room or 
from the control room at 
Alexandra Palace, some seven 
miles away. 

The camera is a standard 
vidicon, of a type in general 
use in interview studios where 
it is normally fitted with a 
four -lens turret. For the pur- 
pose of this experiment, the 
turret was removed and re- 
placed by a cast plate on 
which is mounted the zoom 
lens together with the motor 
mechanisms for the zoom, 
focus and iris movements. 

The servo system employed 
is shown in Fig. 1. The two 
potentiometers, A and B, form 
a bridge circuit of which the 
potential difference, at d.c., 

REMOTE STATION 

D.C. 

By G. W. H. LARKBY* 

between points A and B, is fed to a modulator, 
which detects the potential difference between these 
two points and provides a correcting signal which, 
in turn, operates a motor so that the two points are 
brought as nearly as possible to the same potential. 
The modulator circuit employed is the well-known 
"ring" connection of four diodes to which, in 
addition to the d.c. control voltage, a constant 50 c/s 
e.m.f. is also connected. In order to keep harmonics 
in the output voltage to a reasonably low level the 
amplitude of the 50 c; s applied to the modulator 
is relatively low. It can be seen from the symmetry 
of the circuit that at balance, i.e., when A and B 
are at the same potential, there will be no 50 c/s 
output from the bridge into the control amplifier. 
On the other hand, when potentiometer A is moved, 
say to give a current flowing in the direction from 
B to A, diodes Ml and M3 conduct, causing the 
50 c/s e.m.f. in transformer Ti to send a current 
through the centre- tapped winding of the trans- 
former T2, producing an output in a particular 
phase. Movement of potentiometer A in the other 
direction, so as to cause a current to flow from A 
to B, makes diodes M2 and M4 conduct and, as 
compared with the previous condition, reverses the 
connection of the e.m.f. in transformer Ti to the 
terminals of transformer T2. Thus the phase of 
the output of the voltage from T2 changes by 180° 
as the direction of current between A and B reverses. 
Accordingly, the motor can run in either direction, 
depending upon the position of potentiometer B 
relative to potentiometer A. The a.c. output from 
the bridge is amplified and drives the servo control 
motor, which will always attempt to keep the bridge 

B.B.C. Designs Department. 

D.C. 

50'N. A.C. SOURCE 
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CONTROL 
AMPLIFIER 

M3 

MODULATOR 

J1 
MOTOR 

(.,!5 GENERATOR 

Fig. I. Servo system schematic used for the remote control of a television camera. 
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Fig. 2. Servo motors, zoom lens, etc., mounted 
in place of the normal' four -lens turret. These 
are enclosed in a cover which also forms a 
lens hood. 

in balance. Thus, any movement of the control 
knob results in an equal movement of the controlled 
potentiometers as the motor drives the bridge into 
balance. Coupled to the motor shaft is a generator 
which produces an output of voltage proportional 

Fig. 3. Remote control console. The two large knobs 
control focus and zoom (left) and tilt gnd pan (right). 
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to the speed which is fed into the servo amplifier 
and so adjusted as to make the whole system critic- 
ally damped. The action is very nearly dead beat 
giving the operator the impression that the knob 
is directly coupled to the mechanism which it 
operates and he has little or no feeling that it may 
well be many miles away. 

The use of d.c. for the control current has the 
advantage that for short distances, say of the order 
of 10 miles, low quality circuits may be used. The 
system as installed between Alexandra Palace and 
All Souls Studio makes use of phantom circuits 
superimposed on existing speech and music circuits. 
For longer distances on which a d.c. loop is not 
available, it would be necessary to translate the con- 
trol signals to audio frequencies, at which they can 
be conveniently transmitted. 

The control amplifiers are four identical transis- 
torized units capable of giving a continuous output 
of 20 watts each. They are driven from a stabilized 
24 -volt power supply. The amplifiers are straight- 
forward audio amplifiers with emitter follower 
driven Class B output stages, the transistors being 
0071, 0071, 0072 + 0072 driving 2N268 + 2N268. 
There are two controls, i.e., gain and velocity feed- 
back, thus allowing the performance of any function 
to be varied at will. 

The lens fitted has a minimum focus of 4 feet 
with a maximum aperture of f/2.8. The movement 
of the knurled operating rings required to go from 
minimum to maximum of all three functions of the 
lens is approximately 180 °, and the preliminary 
design called for an operational time of 5 seconds 
end to end. This sets the reduction gear ratio for 
the servo motor, the stalled torque necessary at 
motor shaft being sufficient to overcome the friction 
of the mechanism. In view of the experimental 
nature of this camera only two positional servos 
were used on the lens, i.e., focus and zoom. The 
iris is controlled by a non -servo type of small rever- 
sible motor of low torque, end stops being used to 
limit travel. The servo balance potentiometers are 
mounted on the penultimate drive shaft; the final 
drive to the lens is by neoprene toothed timing 
belts. These belts have built -in flexible steel wires 
which prevent stretch, the teeth giving positive 
drive so that a minimum of side loading is required 
and they are silent in operation. 

All the connections to the motors, etc., are brought 
out to a multi -way plug on the side of the plate. 
A cover with acoustic damping fits over the whole 
assembly and also operates as a lens hood. 

The camera and lens assembly is mounted on a 
panning tilt head which has a tilting centre above 
the camera mounting platform so that the centre 
of gravity of the camera can be placed at this point, 
thereby making the whole assembly inherently 
balanced. The camera tilt mechanism consists of 
a sector of a circle whose centre is above the camera 
mounting surface. Gear teeth are cut in the curved 
underside of this sector and mesh with a transverse 
driving shaft. This mechanism can be seen in 
Fig. 2. 

A servo motor is fitted to both pan and tilt mech- 
anisms. The error detector in the tilt servo is a 
carbon track potentiometer geared to the transverse 
shaft, but that in the pan is a three -turn poten- 
tiometer to give adequate resolution. Velocity feed- 
back is achieved by using a generator on the same 
shaft as the motor, as in the focus and zoom unit. 
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The pan motion uses an 8mm roller chain with a 

spring- loaded jockey pulley. In this case the driven 
chain wheel is fixed to the tripod head and the 
motor and driving pulley drive themselves round 
the head carrying the camera with them. The use 
of this method permits a change of gear ratio to 
be used without the use of large, expensive, special 
gears. 

For continuous operation of the camera controls 
at the remote point, the operator sits at a console 
on the front of which are two knobs; each of these 
is moved in two modes: (a) rotation, (b) fore and 
aft like a lever. On the right -hand knob the rota- 
tion corresponds to pan and the fore and aft motion 
to tilt; on the left -hand knob the rotation corres- 
ponds to focus and the fore and aft to zoom (see 
Fig. 3). With a little practice, by the use of both 
hands the operator can control all four functions 
of the camera smoothly and comfortably. 

It was soon apparent that to give smooth control, 
some form of damping on the motion is required, 
and this is provided by discs immersed in a silicone 
fluid rotating in a close -fitting chamber. The 
physical operation of each of these controls turns a 

potentiometer which forms part of the bridge of 
the appropriate servo mechanism. 

Because the setting of any of the camera func- 
tions can be represented by the position of a poten- 
tiometer, by arranging to switch to groups of 
potentiometers, it is possible to give the camera a 

number of pre -set " shots." For example, Shot No. 
1 might consist of a general view showing two 
people in conversation, Shot No. 2 would then be a 

close -up of the interviewer and Shot No. 3, per- 
haps, a close -up of the person being interviewed. 
On the operation of a push button, the camera can 

Fig. 4. " Shot -box " for the control of a camera by an 

interviewer. 

be made to take up any of these shots at will. This 
leads to the possibility in studios where the pro- 
gramme is of a pre -set nature of using say, two 
remotely controlled cameras which look in turn at 
the appropriate " shots " under the control of the 
vision operators in the control room without having 
to have studio cameramen at all. 

To pre -set any particular shot, it is only neces- 
sary to adjust the corresponding potentiometers for 
pan, tilt, focus and zoom, there being a group of 
four such potentiometers for each shot required. 
On the experimental camera the four positions on 
the "shot -box " control have proved adequate and 
useful. Visitors to one of the B.B.C. stands at the 
Earls Court Radio Show had the opportunity of 
manipulating a camera in this manner. 

SHORT -WAVE CONDITIONS 

Prediction for December 
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reliable communications over four long -distance paths 
from this country during December. 

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

WIRELESS WORLD, DECEMBER 1960 

JOHANNESBURG HONGKONG Mc/s 
50 

40 

lMERMIIIM 30 

20 

T E- _C__v::. 15 

=.1JMMINNIIIM ..... MMilIM 1/=.1.1V 
1,1dA=11111101 

10 

=M111=MMIIMIIMrn 8 

6 

111111111111111111111111 
MMNIMMIIIIMMINIMMIN1 mommmmommomil imoommumnismu 

0 0 4 8 12 16 

G.M.T. 

20 

5 

4 

0 4 8 12 16 20 

G. M.T. 

03 

FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE 

FOR 25% OF THE TOTAL TIME 

- PREDICTED MEDIAN STANDARD MAXIMUM USABLE FREQUENCY 

FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE 

ON ALL UNDISTURBED DAYS 

607 

www.americanradiohistory.com

www.americanradiohistory.com


LETTERS T 1)1 TH 11 EDITOR 

The Editor does not necessarily endorse the opinions expressed by his correspondents 

Transistorized Wien Bridge 
Oscillator 
ON PAGE 390 of the August issue Mr. Butler says, 
" There is little point in using RC oscillators at fre- 
quències much higher than 100kc /s, since it is simpler 
and cheaper to use switched tuned circuits." 

Perhaps Mr. Butler would care to expand on this 
statement, since (1) there is some merit in being able 
to have sweep or continuous tuning. The usual Wien 
network oscillator has a continuous 10 : 1 frequency 
sweep, and this is not normally achieved in an LC tuned 
system and, (2) there are several RC oscillators com- 
mercially available extending beyond 100 kc /s. 

Dorking, Surrey. D. J. COLLINS 

The author replies: 
I AGREE with Mr. D. J. Collins that a normal LC 
oscillator will not cover the 10:1 frequency range of an 
RC oscillator and that there are occasions when this 
wide coverage is of value in experimental work. Never- 
theless the chief merit of the RC oscillator lies in the 
lower frequency part of the spectrum where LC 
oscillators require large and inconvenient tuning 
elements. At higher frequencies LC oscillators with 
continuously variable tuning elements have these 
advantages : - 

(a) Low distortion due to the use of high Q com- 
ponents. 

(b) High efficiency as compared with RC oscillators. 
(c) Satisfactory operation from low voltage unregu- 

lated power supplies. 
(d) High stability of frequency can be obtained in a 

simple way, e.g., by the use of capacitors having a nega- 
tive temperature coefficient to offset the positive co- 
efficient of the associated inductance. 

(e) Distortionless amplitude control is easy to apply. 
(f) Pulsed or modulated operation is possible. 
(g) For a given scale length, the frequency of an LC 

oscillator covering a 3:1 range can be read more 
accurately than that of an RC oscillator covering a 10:1 
range. 

As stated in my paper, there is no difficulty in adding 
an extra range covering up to 200 kc /s if this is required. 
For distortionless operation at such high frequencies 
it is desirable to use v.h.f. transistors. This is because 
of difficulties due to hole -storage effects in transistors 
which have relatively low alpha cut -off frequencies. 
Moreover, v.h.f. transistors have a much lower collector 
capacitance. This parameter is dependent on tempera- 
ture and on the collector voltage and is responsible for a 
variable amplifier phase shift which affects the frequency. 

Mr. Alan Carpenter's fixed frequency 100 c/s oscillator 
(October issue) embodies some interesting design 
features and is outstandingly good in respect of fre- 
quency stability. At this low frequency, variation of 
transistor characteristics (like input and output capaci- 
tance) can be swamped by the much larger capacitances 
in the bridge elements. Even so, to achieve a stability 
better than 1 part in 1,000 is an excellent result. 

My only criticism of the circuit is perhaps a trivial 
one. It concerns the method used for amplitude 
stabilization. As Mr. Carpenter states, the low heater 
resistance of the indirectly -heated thermistor shunts 
the emitter load of V3 and absorbs considerable signal 
power, at the same time introducing a rather long time 
constant into the control circuit operation. Although 
a 100µF capacitor is used in the feedback circuit there 
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is a phase shift of about 10 degrees in the feedback 
voltage due to the associated 100 -ohm heater element. 
In my experience, the actual capacitance of large elec- 
trolytics is sometimes well below the nominal value 
and it tends to vary with time and temperature. This 
would cause minor frequency fluctuations in the oscil- 
lator output of the kind Mr. Carpenter has mentioned. 
I am almost certain that the use of an Rs, or, perhaps, 
better, an R,,, directly heated thermistor would cure 
this trouble and also give a more effective control of 
amplitude. 

There is, however, an entirely different way of using 
an indirectly heated thermistor for control purposes if 
the long time constant is acceptable. It involves the 
use of an extra transistor stage as a Class B amplifier 
in which the thermistor heater forms the collector load. 
A suggested circuit is shown in Fig. 1 in which V3 is 
the last stage of Mr. Carpenter's amplifier and V4 is 
the power amplifier stage used to energize the thermistor 
heater. The virtue of this arrangement is that V4 is 
completely outside the main amplifier and feedback 
loop. 

The function of V4 is merely to supply heater power 
proportional to the main oscillator output power. A 
Class B amplifier is suggested because in this case there 
is no initial heating of the thermistor by a standing 
collector current in V4. Use of a Class C connection 
might be still better, for then there would be no ther- 
mistor heating until the oscillator output reached a 
definite threshold level sufficient to overcome the initial 
reverse base bias of V4. Where low distortion is im- 
portant it is just possible that the non -linear input 
impedance of V4 might prove objectionable but this 
effect could be minimized by including a moderately 
high series resistance in the base circuit of V4. 

When fixed frequency operation of an oscillator is 
required there is a great deal to be said in favour of 

-6.5V 

THERMISTOR 
HEATER 

(boll) 

Fig. I. Use of separate power amplifier for thermistor 
heater. 
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r. 
Fig. 2. Transistorized twin -T resistance -capacitance 
oscillator. -30V 7mA 

the twin -T RC circuit. This is in effect an equivalent 
of the Wien bridge which has a common input and 
output terminal. Reference (2) of my original article 
concerns a valve oscillator of this type, described by 
A. R. Bailey. The writer has developed a transistor 
version of Bailey's circuit, shown in Fig. 2. Space 
limitations preclude a full description of this arrange- 
ment but its salient features are the same as for the 
valve- operated version. Due to the use of high ampli- 
fier gain and a large amount of negative feedback the 
performance is outstanding in respect of low distortion 
and high frequency stability. For variable frequency 
operation the circuit is less attractive since it calls for 
the use of three ganged variable resistances one of 
which differs in value from the other two. Coarse 
changes of frequency are made by changing the capaci- 
tors C, C and 2C shown on the diagram. Mr. Carpenter 
may find the circuit useful for his timing standard. 
Regarding the super -alpha circuit used in my two de- 
signs, readers may care to note a brief reference to this 
compound -connected pair in the book " Transistor Cir- 
cuit Engineering," (pp. 131 -133), edited by R. F. Shea 
and published by Wiley. 

In conclusion it may be of interest to mention a few 
points concerning the performance of the original Wien 
bridge oscillator. As regards its output level, measure- 
ments made on a version using a Standard Telephones 
Type R,. thermistor as TH.2 and a Type A as TH.1 
show that the output is exactly the same over the two 
low- frequency ranges. On the highest frequency range 
this remains so up to a frequency of 13 kc /s. Between 
13 and 20 kc /s the output falls slowly, dropping by 4 
per cent (about one third of a decibel) at the highest 
frequency. Harmonic distortion is 1.2 per cent for 1 

volt output at 1000 c /s. 
There is a small change of frequency if a reactive 

load is connected across the output terminals. To re- 
move this it would be necessary to use an emitter fol- 
lower as a final output stage. Another OC 72 would be 
suitable for use in this position. 

Finally, an earlier letter from Messrs. Evans and 
Williams, to which I replied in the October issue of 
Wireless World, cast some doubt on the performance 
of the super -alpha circuit at temperatures in excess of 
30 °C. This point has been checked by the crude ex- 
pedient of holding a hot soldering iron near the casing 
of the first transistor VI until it became uncomfortably 
hot to touch. Under these circumstances the total supply 
current dropped by about 10 per cent (due to the use of 
three d.c. coupled stages) but there was no noticeable 
change in the output level of waveform and only an 
insignificant change in frequency. No trouble from this 
source need be anticipated, using germanium transis- 
tors, at normal room temperatures. For use at very 
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high temperatures it might be desirable to use silicon 
devices in this or any other comparable circuit. 

Cheltenham. F. BUTLER 

THERE is an alternative method of using RC tuning 
networks which avoids the difficulties arising from the 
low input impedance of a transistor which were pointed 
out by Mr. Butler in the August issue. It is to connect 
the networks as current attenuators rather than voltage 
attenuators. (See D. E. Hooper and H. E. Jackets, "Cur- 
rent Derived Resistance Capacitance Oscillators using 
Junction Transistors," Electronic Engineering, August 
1956.) 

To operate a Wien type network in this way, an input 
current is applied to what are normally the output 
terminals, and an output current is taken from what are 
normally the input terminals. The frequency at which 
there is no phase shift is unaltered, and the current 
attenuation is the same as the voltage attenuation of 
the usual connection. 

When the network is used in this way, the input 

CONSTANT- CURRENT 
GENERATOR 

current must be supplied by a high- impedance source, 
such as a common -base transistor, and the output cur- 
rent must be supplied to a low- impedance load : again, 
a common -base transistor is indicated, though a 
common -emitter stage can be made to serve. Under 
these conditions, the effect of the maintaining amplifier 
on the frequency of oscillation is small, just as it is in 
voltage -operated circuits when the input voltage source 
has a low impedance and the output voltage is supplied 
to a high -impedance load. 

A difficulty of current operation is that the resistance 
element of the parallel arm forms the d.c. collector load 
of a transistor. The value of resistance which can be 
used is then limited by considerations of supply voltage. 
This problem can, however, be avoided by using an RL 
network instead of an RC network. The collector cur- 
rent then flows through an inductor, as shown in the 
diagram, and there is only a small voltage drop. With 
resistances and inductances of equal value the frequency 
of oscillation is R/271-L. A danger in RL circuits is that 
the self- resonance of the chokes might provoke oscilla- 
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amplifier it is possible to maintain correct bias condi- 
tions very easily, merely by biasing the first stage directly and the last stage by means of negative feedback. 

The optimum bias voltage at the point A is clearly half 
the supply potential and that at point B one -sixth, since 
the attenuation through the bridge is three times. R, 
and R, bias point B; R, and R, supply one -third of the 
amplifier output d.c. potential (i.e., one -sixth of the 
supply potential) as negative feedback to the emitter of 
the first transistor. The small potentials developed 
across R, and R, do not materially affect the biasing 
arrangements. With this arrangement R, and R, can be 
100kÚ2 if desired. 

The association of a p-n -p and a n -p -n transistor 
for the second pair provides for handling a wide varia- 
tion in load impedance without output amplitude 
variation. 

As shown the circuit will oscillate from 2 to 20kc /s. For supply potential variation from 13 to 22 volts, or 
with the load impedance varying from oc to 100 ohms, 
there is negligible waveform distortion, or variation in output amplitude and frequency. 

W. R. NAYLAND, 
Chertsey. A. V. Roe and Co., Ltd. 

+ I FEEL that Mr. Carpenter (October issue) has chosen 
a circuit which is not really suitable for a time standard. 
In the first place three active elements are used to pro- 

REGENERATION 
CONTROL 

Lion at the wrong frequency. In general, the risk can be reduced by making R as small as possible. When this 
t is done, the resistance of the load, which comes in series with one of the R's, may not be negligible at the low - frequency end of a tuning range. It will affect both the frequency and the attenuation. One method of compen- 
sation is to add an extra resistance to the parallel arm (R, in the diagram). This trick is particularly useful in lamp -stabilized circuits, where variations in network attenuation are apt to have a bigger effect on the ampli- 
tude of oscillation than in thermistor- stabilized circuits. 

The circuit shown is that of a " lash -up " constructed 
to see how and RL oscillator behaves in practice. It is not put forward as a proper design though, in fact, it exhibited reasonably good waveform and amplitude stability over the tuning range 100c /s- 2kc /s. 

Croydon. G. W. SHORT 
FURTHER to the recent correspondence on transistor- 
ized Wien bridge oscillators, the accompanying circuit may be of interest. 

By the use of n -p -n and p -n -p transistors in the 

00140 

R9 
1.5k 

V 

duce the necessary loop gain and phase shift to maintain oscillation; these are three items of variation and trouble. Secondly, the symmetrical case of the Wien bridge has poor selectivity and a strong dislike to a shunt imped- ance across the parallel RC in the network. However, the effect of this shunt impedance and the changing 
-isV circuit parameters may be con- 

siderably offset by the introduc- 
tion of the virtual earth system 

R 
shown in the block diagram. 

4 7k This refinement is still insuffi- 
cient if a constant amplitude of C4 R6 output is required. Of course, 001,2. 10k this is due in the main to the 
thermistor. 

With the preceding argu- 
ments I have been endeavour- 
ing to pave the way for a simple 
oscillating circuit briefly out 
lined in a paper in the section 
of the Proceedings of the I.E.E., 
at the Convention held on 25th 
May, 1959, and entitled " Dis- 
cussion on Application: Linear 
Amplification and Oscillators." 
This oscillator consists of only 
one transistor and a selective 
network taking the form of the 
well-known parallel -T network. 

(Continued on page 611) 
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When this oscillator was subjected to temperature 
variation of 20 °- 80 °C., it is stated that the frequency 
shifted by less than 0.1% and the output change was 
less than 1%. 

From these details it will be realized that the circuit 
has at least equalled the performance of the Wien bridge 
oscillator with considerable saving in component cost 
and greater reliability. W. WOODMAN, 

Tolworth, Surrey. Nash & Thompson, Ltd. 

Standing Wave Ratio 
IN your June issue Mr. J. E. Robson describes a method 
of calculating the s.w.r. with the help of a quadratic 

OB =1 

equation which on the face of it, appears to be frighten- 
ing. Technicians possessing a pair of compass and a 
foot rule may find the following geometrical method 

INDUSTRIAL 
TWO or three times within the last few months the 
initials E.M.I. have been in the news because of take- 
overs or rumours of takeovers by the Group, whose 
latest acquisition is Ardente and its subsidiary Ardente 
Acoustic Laboratories for the sum of over £600,000. 

Electric and Musical Industries, Ltd., was formed in 
1931 to merge the interests of the Gramophone Co. 
and Columbia Graphophone Co., and today the Group 
embraces nearly 50 companies in this country and 
abroad. Among the trade names used by the Group are 
His Master's Voice and Marconiphone (both also used 
under licence for certain products by the Thorn Group), 

Alpha Accessories 
Ardente 
Ardente Acoustic Laboratories 
Capitol Records Inc. 
Columbia Graphophone Co. 
Columbia Graphophone Co. of 

Greece 
Comercial del Gramofono Odeon, 

S.A., Spain 
Compania del Gramofono Odeon, 

S.A.E., Spain 
Davey & Moore 
Electric & Musical Industries 
Electric & Musical Industries 

(China) 
Electric & Musical Industries 

(Ireland) 
Electrola G.m.b.H., Germany 

E.M.I. -Cossor Electronics 
E.M.I. Electronics 
E.M.I. Records 
E.M.I. Sales & Service 
E.M.I. (South Africa) 
E.M.I. Suppliers (Sud America) 
EMIAG. Verkaufs A.G. der 

E.M.I., Switzerland 
Gramofon Li m i tet Si rketi, Turkey 
Gramophone Co. 
Gramophone Co., Pakistan 
His Master's Voice (N.Z.) 
Home Maintenance 
Imudico A /S, Denmark 
Industrias Electricas y Musicales 

Odeon, S.A., Argentine 
Industrias Electricas y Musicales 

Odeon, S.A., Chile 
Industrias Electricas e Musicais 

Fabrica Odeon, S.A., Brazil 
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much more instructional and useful in practical 
problems. 

After normalizing the terminating impedance to 
Z'= (R +jX) /Zo a line OB equal to a unity is drawn to 
represent the normalized characteristic impedance. The 
line OA is then drawn to represent the normalized ter- 
minating impedance Z' with OB as the unity of scale. 
With AB as diameter the " reflection" circle is drawn 
as shown. Finally, O is joined to the centre of C of 
this circle, cutting the latter at P and Q. The s.w.r. is 
then given by 

OQ S=- 
OP 

This can easily be proved and, if required, Mr. 
Robson's equation for S obtained from the above con- 
struction without resort to complex variables and co- 
ordinate geometry. 

Calcutta. Q. C. GUPTA 

Signal -flow Diagrams 
IN the November issue S. R. Deards asks Thomas 
Roddam to try to justify the use of " signal -flow 
method " diagrams as superior to other methods. 
Thomas Roddam gracefully declines. 

I would like to draw their attention to a book called 
" Introduction to Electronic Analog Computers " 
(Prentice Hall), signal -flow methods are described in 
application to computers, but it states that this method 
is useful not so much for analysis, as S. R. Deards 
thinks is its prime function, but for synthesis. It goes 
on to state that usually there is just not one good way, 
but several and this method allows one to decide which 
will suit the requirements. Where in the previous 
sentence I have used the word way, this applies to 
design, not s.f. methods. 

Liverpool. . H. BAYLISS 

PLEASE get it in your noddle 
That matrix was nodal, not model. 

THOMAS RODDAM 
[We apologize to Thomas Roddam for the unlucky misspelling 

in line 13, right -hand column of page 562 of the previous issue. 
-ED.] 

GROUPS- 3 
Capitol, Columbia, Parlophone, M.G.M., Mercury, 
Emarcy and, of course, many beginning with " Emi." 

The Group's interests in the radio and electronics 
field range from sound and television broadcasting trans- 
mitters and ancillary equipment and electronic com- 
puters to domestic receivers and sound -reproducing 
equipment. In the latter field the Group markets the 
Emisonic Orthotone products jointly with Clarke & 
Smith, of Wallington, Surrey. 

The following companies are within the group which 
during the last financial year made a profit of £5,348,000 
-some £400,000 more than the previous year's figure:- 
La Voce del Padrone- Columbia- 

Marconiphone S.p.A., Italy 
Les Editions et Productions 

Musicales Pathe- Marconi, S.A., 
France 

Lindstroem, Carl, G.m.b.H., 
Germany 

Marconiphone Co. 
Morphy- Richards 
Morphy- Richards (Astral) 
Morphy- Richards (Sales & 

Services) 
Musica Argentina e International, 

S.R.L. 
Nordisk Beka Record A /S, 

Denmark 
Oesterreichische Columbia 

Graphophone G.m.b.H., 
Austria 

Parlophone Co. 
S.A. Gramophone N.V., Belgium 
Skandinavisk Grammophon A /S, 

Denmark 
Skandinaviska Grammophon A /B, 

Sweden 

Skandinavisk Odeon A /S, 
Denmark 

Skandinaviska Odeon A /B, 
Sweden 

Ardmore & Beechwood 
(Belgique) S.A. 

Ardmore & Beechwood (S. 
Africa) 

Les Industries Musicales at 
Electriques Pathe- Marconi, 
France 
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NEW DECCA RADARS 

ANALYSIS by Decca of more than 350 cases of 
collision at sea during the past five years has shown 
that more than 95% occur in congested shipping 
lanes and in pilotage waters, and the conclusion is 
drawn that the possession of radar is not in itself 
a guarantee of safety. Simple radar systems must be 
supplemented by facilities which will reduce the time 
and effort necessary for the interpretation of target 
movements on the p.p.i. display. A major step for- 
ward was taken with the introduction by Decca in 
1956 of True Motion displays in which returns from 
buoys and coastlines remained stationary while " own 
ship " and other vessels under way were shown by 
moving spots leaving persistence trails to show their 
true motion. Even so the officers of the watch are 
often hard pressed in keeping under observation the 
changes of range and bearing of all the vessels in the 
vicinity which at any time might change to potential 
collision courses. 

A most useful additional feature is now incor- 
porated in the new Decca TM969 and TM -S2400 
in the form of an interscan marker originating from 
" own ship " and variable in length and inclination, 
with direct reading of range and bearing from scales 
coupled to the controls. Any number of targets can 
be checked in rapid succession, and the use of a 
longer -persistence screen helps in showing change 
or -more important -lack of change of bearing with 
the minimum of effort. 

In all, four new models have been added to the 
Decca range giving a choice of 12 types for varying 
requirements. One of these operates on 10cm 
(S -band) giving a high target /clutter ratio and better 
performance in the presence of precipitation. Two 
models have 16 -in displays, and in all the new con- 
soles particular attention has been given to the 
grouping of controls according to function and fre- 
quency of use. The display units hinge forward, 
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Slotted waveguide aerials, inter - 
scan range and bearing markers 
and new 16 -in display consoles 
are features of the Decca TM969 
(3 -cm) and TM-S2400 (10 -cm) 
marine radars. 

giving instant access to circuits for ease of main- 
tenance. 

All the sets make use of narrow -beam slotted 
waveguide scanners with lower top weight and wind- 
age. The rotation rate has been increased to 20 r.p.m. 

All- Transistor Car Radio 
The new Murphy " Voxson " fully- transitorized, long - 

and medium -wave, twelve -volt car radio is made up of 
two separate units. One of these consists of a small 
cabinet cum rear -view car mirror (see illustration) which 
is attached via an adjustable ball and socket joint and 
suction cup to the car windscreen. This unit contains 
the volume, tuning and wave -change controls, the inter- 
nal ferrite aerial, and the mixer, two i.f. and audio driver 
transistors. The 2f -watt audio output transistor, to- 
gether with its associated heat sink, input and output 
transformers and 5 -in loudspeaker form the other unit. 
This may be sited in any convenient position in the 
car, for example, under the dashboard. The total cost of 
both units is 20 guineas (including purchase tax). 
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Transformer with a number of 
secondaries wound on separate 
parallel limbs is being developed by 
the G.P.O. With this arrangement, 
which is electrically equivalent to a 
number of ordinary two-winding 
transformers with their primaries 
connected in series, the parallel mag- 
netomotive forces across each second- 
ary are equal. The ampere turns are 
thus equal for each secondary so that 
the number of winding turns deter- 
mines the secondary current rather 
than, as in a normal transformer, the 
secondary voltage. This new type of 
transformer is thus useful for feed- 
ing a number of current -operated 
devices such as transistors. 

Peak Voltmeter in which the peak 
voltage storage capacitor is not, as is 
usual, charged directly from the in- 
put but rather from a flip -flop which 
is triggered from the input is des- 
cribed by R. P. MacKenzie in the 
June .17, 1960, issue of Electronics. 
In conventional peak voltmeters the 
indicated voltage may be too low at 
low input duty cycles because in- 
sufficient input current is available 
to charge up the storage capacitor to 
the full input voltage. In the circuit 
described by MacKenzie, as long as 
the voltage on the storage capacitor 
is less than the input voltage, their 
difference triggers a flip -flop which 
then for its unstable period charges 
the storage capacitor. Input volt- 
age peaks thus continue to trigger 
the flip -flop to charge up the storage 
capacitor until the voltage on this 
capacitor reaches the input voltage 
and their difference is no longer 
capable of triggering the flip -flop. 

Torque and Speed Control 
(TASC) units introduced by the 
Lowestoft Division of Pye Electric, 
Ltd. utilize inductive coupling to 
produce the control torque. The 
two cross -sectional diagrams show 
the construction of a typical unit. 
This consists of two independently 
rotating shafts and a stationary mag- 
netizing control coil. The control 
input shaft is driven at a fixed speed 
and carries a poled rotor. This rotor 
is surrounded by an aluminium or 
copper torque tube attached to the 
control output shaft. (The larger 

STATIONARY 
MAGNETIZING 

COIL 

MAGNETIC 
FIELD 

....._., c 

INPUT 
SHAFT 

FIXED 
STRUCTURE 
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TORQUE 
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774f.4.id-ceve 
No-v.41,v* 

units are driven in reverse, i.e. the 
input shaft carries the torque tube 
and the output shaft the rotor.) A 
fixed magnetizing coil concentric 
with the rotor is energized from a 
d.c. supply. This sets up a d.c. 
magnetic field (see diagrams) which 
streams out from the pole faces of 
the rotor and rotates with these 
poles. This induces currents in the 
torque tube and thus a magnetic 
field. The torque -tube and mag- 
netizing -coil magnetic fields interact 
to produce a torque on the output 
shaft in the direction of rotation of 
the poled' rotor. The magnitude of 
this torque is directly proportional to 
the value of the magnetizing coil 
current and is thus easily control- 
lable. This torque is almost com- 
pletely independent of the shaft 
speed. Three other advantages of 
this system of torque control are that 
no slip rings or brushes are used, 
that there is no physical contact be- 
tween the input and output shafts 
except via the shaft bearings, and 
that the units may be stalled down 
without overheating. Applications of 
such units range over almost as wide 
a field as for electric motors. 

" Change -of- State " Crystal Oven 
was described by D. J. Fewings (of 
Marconi's Wireless Telegraph Co., 
Ltd.) at the Brit.I.R.E. symposium 
on " Stable Frequency Generation " 
held last May. This type of oven 
utilizes the constancy of the melting 
point temperature of a substance to 
produce the required constant 
crystal temperature. Ideally such an 
oven would consist of the crystal 
imbedded at the centre of a sphere 
of a suitable solid substance which 
is in turn surrounded by a uniformly 

thick layer of the 
same substance in 
liquid form. The 
crystal and inner 
solid portion of 
the sphere will 
then eventually 
take up the melt- 
ing -point tempera- 
ture of the sub- 
stance, and ex- 
ternal temperature 
changes will then 
merely increase or 
decrease the 
amount of melted 
material, leaving 
t h e temperature 
nearly unchanged. 

FIXED 
STRUCTURE 

WIRELESS WORLD, DECEMBER 1960 

MAGNETIC 
FIELD 

POLED 
ROTOR 

The action of the oven depends on 
there being both solid and liquid 
layers of material present. The 
simplest practical way of ensuring 
this is to use a substance whose 
volume changes substantially on 
melting, together with an expansible 
closed container for the whole oven. 
The change in the volume of the 
container as the substance melts can 
then be used to operate the on /off 
switch for the oven heater, and this 
must uniformly heat the whole outer 
surface of the sphere. In practice 
the temperature control cannot be 
perfect because the necessary sup- 
ports and connections to the crystal 
through the sphere provide paths 
along which heat can flow. How- 
ever, a similar limitation applies to 
any type of temperature control. A 
suitable material to use is naphtha- 
lene, which has a melting point of 
79.5 °C and expands by rather more 
than 10% in volume on melting. 
In a practical case using such an 
oven an external temperature change 
of 14.5 °C produced a crystal tem- 
perature change of only 0.084 °C. 
For maximum crystal frequency 
stability it may be desirable to oper- 
ate the crystal at the temperature at 
which its rate of change of frequency 
with temperature is zero. Crystals 
can be cut so that this temperature 
is within ±3 °C of the melting point 
temperature of the substance used. 
Any remaining temperature differ- 
ence could then be taken up by 
altering the melting point tempera- 
ture by adding a suitable impurity to 
the substance. In the case of naph- 
thalene anthracene is a suitable im- 
purity: by adding up to 10% by 
weight of anthracene to naphthalene 
the melting point of the resultant 
mixture can be varied from 79.5 °C 
to 76.4 °C. 

Low- frequency Noise can be ob- 
tained from high- frequency noise by 
sampling it at regular intervals and 
storing each sample until the next is 
obtained so as to produce a stepped 
noise output in which the step 
heights are equal to the sample amp- 
litudes and in which steps occur 
whenever a sample is made. It can 
be shown that, if T is the time in- 
terval between successive samples, 
then 90 % of the total power in the 
stepped noise output lies in the fre- 
quency range from 0 to 1 /T. Al- 
though in this frequency range the 

613 

www.americanradiohistory.com

www.americanradiohistory.com


noise output decreases as the fre- 
quency increases from zero, the 
noise spectrum shape can be calcu- 
lated and allowed for. A description 
of a low- frequency noise generator 
based on these principles is given by 
N. T. Slater in the August 1960 issue 
of Electronic Engineering. 

Very-Low Frequency Propagation 
over long distances is being studied 
with the aid of a ship -borne 30MW 
(peak) pulse generator and 3,000 - 
metre long helicopter -supported 
aerial according to an article by 
M. M. Newman et al in the July 22 
issue of the American journal Elec- 
tronics. With a transmission fre- 
quency of 20kc /s a signal strength 
of the order of 100µV /metre can be 
produced at a distance of 10,000km 
(6,200 miles) by means of this gener- 
ator and aerial. 

Optical Maser oscillator utilizing 
the fluorescence of synthetic ruby has 
been developed by the Bell Tele- 
phone Laboratories. The ruby is 
" pumped " with green light to pro- 
duce " stimulated emission " at the 
frequency of the fluorescent colour 
(red). The ruby, which is the form 
of a rod lain long with a diameter of 
Sin, is held in the centre of a spiral 
photoflash lamp. The green com- 
ponent of the light from this lamp 
excites the chromium impurity atoms 
in the ruby. The excited chromium 
atoms at first rapidly relax from the 
excited quantum energy level to a 
metastable intermediate quantum 
energy level without emitting any 
radiation. The chromium atoms then 
rather more slowly relax from this 
metastable level to their original level, 

emitting red fluorescent light in the 
process. The fluorescent light first 
emitted stimulates the chromium 
atoms still in the metastable 
state to radiate at the fluores- 
cent frequency, provided that the 
fluorescent light stays long enough 
in the ruby rod to provide 
sufficient stimulation. This proviso 
is satisfied by polishing the ends of 
the rod until they are exactly flat and 
parallel, and then partially silvering 
them. Some of the fluorescent light 
which is emitted within a small angle 
about the rod's axis is then reflected 
back and forth between the silvered 
rod ends for long enough to stimulate 
emission. It is this stimulated emis- 
sion which distinguishes the action of 
this maser from ordinary spontaneous 
fluorescence. This stimulation pro- 
cess ensures both that the stimulated 
radiation is all emitted within a small 
angle about the rod's axis (an angle 
of about one -tenth of a degree was 
actually measured), and that the 
stimulated radiation is coherent (i.e. 
has the same phase at all points on 
either end of the rod). Coherence was 
proved by observing interference 
between the light from two fine paral- 
lel slits in the silver. Coherence 
has not hitherto been achievable with 
a light source. As with radio waves, 
it makes possible the communication 
processes of modulation, amplifica- 
tion and detection. Another property 
of the emitted light resulting from 
stimulation is that its bandwidth is 
only about one -sixtieth of that of nor- 
mal fluorescent light, and it is hoped 
to achieve an even narrower band- 
width. This narrow- bandwidth pro- 
perty, as well as the fact that the 
light is all emitted within a very 

narrow angle, gives rise to a very 
bright source, in fact more than a 
million times brighter than the sun. 
This brightness should also be use- 
ful for communication purposes. The 
light from this maser has in fact been 
seen twenty-five miles away. With 
the present device, maser action can 
be sustained for about a millisecond 
at a time. During this time several 
hundred bursts of radiation spaced a 
few microseconds apart are produced, 
each lasting for about a microsecond. 
The stimulated emission is produced 
in pulses probably because, when 
stimulated emission occurs, it de- 
creases the number of atoms in the 
metastable state so rapidly that the 
flash lamp is not bright enough to 
maintain a sufficient number of atoms 
in the metastable state to allow maser 
action to continue. Maser action then 
ceases, but commences again when 
the flash lamp has had time to 
produce a sufficient number of atoms 
in the metastable state. This alternate 
decrease and increase in the number 
of atoms in the metastable state then 
produces pulses of light. 

Crystal- Frequency Variation with 
temperature can be compensated for 
(according to a letter from E. A. 
Gerber in the February, 1960 issue 
of Proc. I.R.E.) by applying a tem- 
perature- dependent force to the 
crystal so as to produce an opposite 
frequency change. A bimetal strip 
bearing on the crystal can be made 
to provide a suitable temperature - 
dependent force and, according to 
the direction of this force, a positive 
or negative compensating change in 
the crystal frequency can be pro- 
duced. 
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Frame Grid 
Valve Manufacture 

THE mechanical precision necessary for the handling of 
the fine wires (10 microns in diameter) and the assembly 
of frame grids with grid- cathode spacings of the order 
of 50 microns has called for the development of a com- 
pletely new range of electrode winding and welding 
machines, and of assembly methods comparable with 
those in the watch- making industry. The accompanying 
photographs show a typical frame grid, and the assembly 
jig for the two grids of the PCC89 cascode r.f. amplifier, 
one of the four new high -slope television valves now in 
quantity production at the Mitcham Works of Mullard 
Ltd. 
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Manufacturers' Products 
NEW ELECTRONIC EQUIPMENT AND ACCESSORIES 

Precision V.H.F. Frequency Standard 
A COMPACT and portable (but mains -operated) fre- 
quency standard for accurately checking the operating 
frequencies of mobile, as well as of fixed, v.h.f. radio 
transmitters has been introduced by Wayne Kerr Labor- 
atories, Ltd., Chessington, Surrey. Known as Model 
FS100 it consists of a crystal -controlled oscillator, three 

Wayne Kerr Model 
FS100 crystal -con- 
trolled frequency 
standard for testing 
mobile v.h.f. trans- 
mitters. 

frequency multiplier units, wide -band detector and a.c. 
mains power unit for 110 -130V or 190 -240V, 40- 60c /s. 

The oscillator can be switched to operate with any 
one of 12 quartz crystals molinted in thermostati- 
cally controlled, plug -in ovens, two crystals being 
mounted in a single oven. Crystals for operation on 
fundamental frequencies within the range 7.5 to 9.7Mc /s 
can be used and each multiplier unit covers a specific 
part only of the total frequency coverage. For example, 
the Band I multiplier covers crystal frequencies of 7.5 
to 8.17Mc /s giving final outputs on 3, 9 and 18 times as 
required of the frequency of the crystal selected. Between 
them the 3 multipliers will provide spot output frequen- 
cies of from 22.5 to 175Mc /s with an accuracy of 3 parts 
in 10°. 

Crystals are selected by a rotary switch mounted in 
the centre of the instrument panel, while multipliers are 
selected by means of push- buttons. 

Signals from the transmitter to be tested are fed 
into the test set and the crystal and multiplier switches 
set to the transmitter's operating frequency and the out- 
put then checked for zero beat. The test set measures 
131in wide, 9in high and 8$in deep and weighs 161b 
complete. 

New Plessey 2fin Loudspeaker 
A NEW 21-in diameter loudspeaker for use in modern 
miniature transistorized receivers has been introduced 
by The Plessey Company Ltd., Ilford, Essex. 

The magnetic circuit uses a new constructional tech- 
nique to enable the overall depth to be reduced to a 

Plessey 2 +in loud- 
speaker has a 

depth of only 
0.83in. 
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minimum -a rod magnet being inserted into a split 
aluminium ring which is fitted into an accurately mach- 
ined yoke. This design arrangement gives a compact, 
robust motor unit without the use of magnet assembly 
bolts. 

The 21in diameter loudspeaker is available with a low 
impedance voice coil (8 /10 ohms) for use with a match- 
ing transformer or alternatively with high impedance 
coils for direct connection into transistor circuits. 

20W Transistor Amplifier 
THE Type TR /2 transistor amplifier is a compact unit 
measuring 8in x 6in x 3in (high) and capable of deliver- 
ing 20W peak a.f. output to 3.5 -11 or 15 -fl loudspeakers. 
It is intended primarily for portable and mobile PA 
applications and. operates from a 12V d.c. supply, im- 
posing a no- speech load of 0.25A and a mean working 
load of 1A. 

It employs 5 transistors, one protective diode and a 
lightweight moving -coil microphone fitted with a press - 
to -talk switch, thereby ensuring maximum economy in 
l.t. consumption during intervals in operation. The 
price is £31 lOs Od including microphone. 

Although a non -reversible l.t. input socket is fitted, 
a safety circuit to prevent damage to the transistors, 

R.E.E. 20W transistor PA amplifier. The key gives a good indica- 
tion of its size 

should the battery polarity be reversed, can be included 
at a small extra charge. 

Further details can be obtained from R.E.E. Telecom- 
munications Ltd., Telecomm Works, Market Square, 
Crewkerne, Somerset. 

V.H.F. Marine Radio -telephone 
SHOWN in the illustration is the latest Pye marine 
v.h.f. radio- telephone for shipborne use. It is suitable 
for use in large or small vessels having 100 -150V or 
190 -240V, 40 -60c /s a.c. supplies and operates on the 
frequencies allocated for inter -ship, ship -to- shore, har- 
bour and docking telephone communications. 

The equipment allows for operation on 28 channels 
in the international marine v.h.f. band, 9 channels being 
for single frequency simplex and 17 for duplex working. 
The 28 channels are provided by 18 crystals. 

Frequency modulation is employed and the trans- 
mitter power output is 20W. The Type PTC8306 
equipment complies with the Hague and British G.P.O. 
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Pye marine V.H.F./F.M. radio -telephone Type PTC8306. 
The remote control unis is on the left. 

specifications for this type of equipment so it is suitable 
for international use as well as for use in home waters. 
Provision is made for full remote control over lines up 
to 200ft in length. 

The makers are Pye Telecommunications Ltd., New- 
market Road, Cambridge, from whom further details can 
be obtained. 

Oscilloscope Kit 
THE Heathkit Model OS -1 enables an oscilloscope to 
be built with a Y- amplifier sensitivity of 14mV /cm and 
a response within ±3dB from l0c /s to 2.5Mc /s. The 
X- amplifier sensitivity is 1.4V /cm and its response with- 
in ±3dB from 15c /s to 500kc /s: the time -base range is 
from 15c /s to 150kc /s approximately. A 50c /s calibra- 
tion source provides a peak -to -peak potential of 1, 10 or 
50V to an accuracy of ± 10%. A printed circuit board 
helps to ensure that all kits are wired exactly as re- 
quired. The manual provided includes step -by -step 
wiring instructions, pictorial diagrams, and a circuit des- 
cription and diagram. Operating voltages are also given. 
The Kit costs £18 19s 6d and is available from 
Daystrom Ltd., of Gloucester. 

Transistor Oscillators 
WITH the new Levell Electronics Types TG150 and 
TG150M battery oscillators sine waves can be produced 

Right -Levell Flectronics Tran- 
s1 cr Ba tery Oscillator. Type 
TVIS -M. 
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Left. Assembled Heathkit 
Model OS -1 oscilloscope 

at any frequency between 1.5c /s and 150kc /s and with 
any amplitude up to 2.5V into 600L2. The harmonic 
distortion is <0.3% between 50c /s and 15kc /s and 
<1.5% below 50c /s and above 15kc /s. The frequency 
changes by <0.3% at lkc /s for a 30% fall in the supply 
voltage and by <0.05% per °C temperature change. The 
output level varies by <0.1dB over the whole frequency 
range, by <0.05dB for a 30% fall in the supply voltage, 
and by about - 0.02dB per °C temperature change. A 
thermistor stabilized Wien bridge circuit is used in these 
oscillators. The Type TG150M is fitted with a cali- 
brated output meter and costs £36, a version of this 
oscillator without the output meter -the TG150 -costs 
£27. These instruments are manufactured by Levell 
Electronics Ltd., of 10 -12 St. Albans Road, Barnet, 
Hens. 

New Plastic Foil Capacitors 
TROPYFOL capacitor is the name given to a new type 
of miniature capacitor which utilizes an aluminium - 
coated polyester foil dielectric rolled and impregnated 
in a plastic resin with axial end wires. They are avail- 
able in 125V and in 400V types, the former with 
capacitance ranging from 0.01µF to 1µF and the latter 

Tropyfol0.1µF, 40CV miniature capacitor. 

from 0.001µF to 1µF. A 0.001µF capacitor in the 125V 
type measures 4.5mm in diameter and 12mm long and a 
1µF size for 400V working is 13mm in diameter and 
24mm long (0.5in x 0.9in approx.). 

Insulation resistance is said to be not less than 2,500 
sec (ML2xµF) while in some cases it may reach 50,000 
sec. 

Supplies are available to the radio and electronics 
industries and further details can be obtained from 
Waycom Ltd., Empire Buildings, Duke Street Hill, Lon- 
don, S.E.1. 

Very Low Temperature Coefficient Resistors 
BY combining two wires of different temperature charac- 
teristics Alma Components have produced a range of 
precision wire -wound resistors with the remarkably low 
temperature coefficient of less than 4 parts per million 
per degree C. The wires are wound on non -hygroscopic 
ceramic formers encapsulated in a sealing resin. Three 
sizes are available rated at lw (Type C), }w (Type C2) 
and ;w (Type C4) with resistance values of 100L2 to 
300k11, 100L2 to 120k12 and 100L2 to 80kí2 respectively. 
The winding is sectionalized with adjacent sections 
wound in opposite directions. Standard tolerances are 
0.1%, 0.25%, 0.5% and 1%. 

Further details can be obtained from Alma Compo- 
nents Ltd., 551, Holloway Road, London, N.19. 
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Principles of 

Digital Computers By D. S. WILDE, 
B.Sc., A.M.I.E.E., Grad. Inst. P. 

2.- ARITHMETIC AND CONTROL CIRCUITS 

IN the previous article methods of storing binary 
information in a digital computer were outlined. 
These digit patterns represent numbers and instruc- 
tions and the function of the arithmetic unit (some- 
times called the accumulator- Babbage called it the 
" mill ") is to perform additions, subtractions etc. 
with these numbers, as dictated by the instructions. 

A group of digits may be delivered from a store 
one after the other on a single channel (serially) 
or simultaneously with a separate channel for 
each digit (in parallel) and the choice must be made 
in the design of the computer between increased 

(a) 

a AND b 

a a AND b 

(b) 
o o o 

o o 

o o 

Fig. 3 (a) Symbolic AND gate. (b) Truth table for the AND 
gate. 

speed and economy of equipment. For example, 
a serial adder will take nt + t periods to add two n- 
digit binary numbers occurring as pulse trains of 
period t (the final t is for the last carry). Parallel 
addition will only take 2t periods but there must 
be one adder per channel i.e. n adders. 

It is possible to effect a compromise between both 
extremes and the Ferranti Mercury computer is an 
example of this. Access to the storage elements is 

parallel, the parallel digits are turned into serial form 
and dealt with by fast serial circuits. 

Fig. 4 (a) Circuit of an AND 
gate for positive -going inputs. 
(b) Input and output pulses for 
the AND gate for positive - 
going inputs of Fig. 4(a). 
(c) Circuit of an AND gate for 
negative -going inputs. 

a AND b 
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Whilst the present tendency is for fully parallel 
machines, it is possible that with new types of storage 
operating extremely rapidly -perhaps up to 100 
Mc /s -we may see a return to serial techniques and 
consequently smaller computers. 

It has already been shown that the fundamental 
arithmetic operation is subtraction and that all the 
other common functions can be derived from it. 
Subtractions only occur about one -third as frequently 
as addition in most programmes, and since an addition 
operation performed in a subtracter would require 
two stages [0 -b, a- (0 -b)] a subtracter is an un- 
economical component. An adder is always provided 
and a complementer then enables subtractions to be 
performed by complement addition. 

Binary addition can be reduced to a set of logical 
(or Boolean) operations and these operations are 
performed by extremely simple electronic circuits. 
Given the necessary reduction details a binary adder 
can be easily synthesized, so can other functional 
units. 

There are a variety of logical operations although 
only two are essential and the others can be derived 
from them. It is much more convenient however to 
use three basic logical functions, these are AND, OR, 
and NOT, and they are almost self explanatory. 

The AND gate is shown symbolically in Fig. 3(a) 
and both input a AND input b must be present' to 
cause an output from the gate. There are four pos- 
sible combinations for the conditions of a and b 

and these are shown in the " truth table " of Fig. 3(h) 
(1 signifies presence, 0 signifies absence). Only when 
a = b =1 do a and b = 1 and hence the AND 
operation is equivalent to the algebraic product ab. 

The circuit for such an AND gate is shown in Fig. 
4(a) and in this case the inputs must be positive going 
and the supply rail is a positive rail. Suppose, in a 

practical case, that the supply is 100 volts and a and b 

(b) 

© 
a 

DI DZ 

R 

(c) 

a AND b 

F 
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aoRb 

(a) 

a b aoab 
o o o 

I o t 

o 1 1 

1 I I 

(b) 

41110 4110 

R 

(c) 

Q OR b 

inputs are normally at earth potential. Both diodes will 
be conducting and if RL is considerably higher than the 
forward resistance of the diode then the voltage drop 
across the diode will be negligible compared with that 
across the resistor. The output is therefore also at 
earth potential. If input a moves 10 volts positively 
then diode D1 will become cut off. The diode D2 
remains conducting and hence its anode (and thus the 
anode of D1) stays at earth potential. Thus although 
input a moves positively the output remains at earth. 
Only when a and b inputs move 10 volts positively 
together will the output rise by 10 volts. Fig. 4(b) 
makes this clear. For t < t1 only input a moves 
positive and the output does not change. For t1 
< t < t2 both a and b are positive and there is an 
output. After t2 only b is now positive and there is no 
output. 

A second type of AND gate is shown in Fig. 4(c) 
and this gate operates when inputs a and b are nega- 
tive -going pulses, and the supply rail is negative. 
Only when both inputs move negatively together will 
the output move negatively. 

Fig. 5(a) shows an OR gate symbolically. Its 
name suggests that input a OR input b being present 
will operate the gate and cause an output. The 
" truth table " is in Fig. 5(b) and the algebraic 
equivalent of a OR b is a b - ab and this can be 
checked by substitution of possible values from 
the " truth table ". The OR operation is inclusive since 
both a and b being present together operate the gate. 

The electronic OR gate for positive -going pulses 
is shown in Fig. 5(c) but in this case RL is taken to a 
negative rail. Either input moving positive will 
cause the output to move positive. An OR gate 
circuit for negative -going pulses is shown in Fig.5 (d). 
An OR gate for positive -going pulses is identical to 
an AND gate for negative -going pulses; similarly 
an AND gate for positive pulses is the same as an 
OR gate for negative -going pulses. 

NOT a is a very simple logical function and is 
algebraically equivalent to 1 - a since if a = 1, 
NOT a= O and ifa= 0, NOT a =1. 

Electronically this corresponds to a voltage inver- 
sion and a simple valve circuit is shown in Fig. 6. 

If a is a negative -going pulse from earth potential 
then the pentode will be bottomed when its grid is at 

618 

aoRb i 

(d) 

Fig. 5 (a) Symbolic OR gate. 
(b) Truth table for the OR gate. 
(c) Circuit of an OR gate for 
positive -going inputs. (d) Circuit 
of an OR gate for negative -going 
inputs. 

earth and will be cut -off when the grid goes negative. The anode potential will be low when the valve is bottomed and high when cut off. The anode excur- 
sions are applied to the potentiometer chain R1 and 
R2 which can be chosen in conjunction with V2 
to ensure that as the input a moves from earth nega- 
tively the output NOT a moves from a negative 
potential to earth. D1 merely serves to prevent 
the output going above earth potential. 

In early computers the diodes in AND or OR 
gates were thermionic and valves were used for 
inversion circuits. The diodes are now semi -con- 
ductor types and the inversion circuits are transistors. 

Using only these three circuits, AND, OR and 
NOT, it is possible to construct a binary adder. 
There is an additional circuit required for a serial 
adder however, this is a delay. 

First it is necessary to establish the " truth table " 

V2 - 
Fig. 6 Voltage inverter circuit of a NOT gate. 

a o o o o I I .I I 

b o o i i o o i I 

c o 1 o 1 o 1 0 I 

ANSWER 0 I I 0 I 0 0 I 

CARRY 0 0 0 1 0 I I 1 

aORbORc 0 1 I 1 1 i i I 

Fig. 7 Truth table for binary addition. 
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for binary addition (Fig. 7). There will be three 
digits to add; these will be from the addend, the 
augend and the carry digit resulting from the addition 
of the previous digits. With three inputs, each of 
which can be either 1 or 0, there are eight possible 
combinations of inputs to the adder. These are 
shown in the " truth table " together with the 
answer (1 or 0) and carry (1 or 0) which must result. 

Suppose that the three inputs are applied to an OR 
gate. Whenever there is a 1 among the inputs there 
must be a 1 in the output. If all eight combinations 
are tried the output agrees with the required answer 
except when two of the inputs are l's together. 
(The output will be 1, the correct answer should be 
O.) There must be an additional set of circuits to 
inhibit the output of the OR gates under these 
conditions. In other words the required answer is 
(a OR b OR c) AND NOT [(a AND b) OR (b AND c) 
OR (a AND c)]. The logical diagram now looks 
like Fig. 8. 

The circuit combination responsible for inhibiting 
the output when only two l's occur can also be used 
to generate the carry pulse since there must be a carry 
developed when two (or three) ones are present. 
Unfortunately the inhibit gates will inhibit the 
output when three l's are present at the input and 
no answer digit will appear though one is required. 
A three -input AND gate is included therefore and its 
output is applied to a two -input OR gate whose 
second input is the previous output. 

This logical configuration now satisfies all eight 
conditions of input giving the correct answer digit 
and the correct carry (Fig. 9). The carry digit is 
applied to a delay of one digit period and is fed 
back to the input, arriving in the next most sig- 
nificant place. 

The same logical considerations apply to adders 
for a computer working in the parallel mode. The 
carry digits in this case are not delayed to a more 
significant time period but are applied as third 
inputs to a more significant adder. 

(Above) Fig. 8 Stage in the con- 
struction of a logical diagram of a 

binary adder. 

(Right) Fig. 9 Logical diagram of a 

binary adder giving both envier 
and carry digits. 
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There are other forms of binary adders and a 
binary subtracter can be developed in a similar 
way. The final step in the design is the substitution 
of circuit elements for logical symbols, and these 
have already been shown. 

Whatever alternative solutions are found to the 
design of a specific logical circuit, Boolean algebra 
can provide a simple check that the circuit per- 
forms the function required. In the example chosen 
of the adder circuit the logical function is written 
as 

Answer = (a OR b OR c) AND NOT [(a AND 
b) OR (a AND c) OR (b AND c)] 
OR (a AND b AND c) 

Carry = (a AND b) OR (b AND c) OR (a 
AND c) 

Previously it has been shown that a AND b = 
ab, a OR b = a + b - ab and NOT a = 1 - a. 
Algebraic substitutions can thus be made. Working 
the final expressions is rather tedious but a glorious 
simplification is available because a" = a (since 
a = 1 or a = 0). If the above substitutions are 
made then 

Answer = (a + b + c) - 2 (ab + ac + bc) 
4 abc 

Carry = ab +ac +bc -2abc 
and any binary adder must satisfy these conditions. 
Control Unit. -The control part of the computer 
is responsible for reading and sequentially obeying 
instructions which are held in the stores. Generally 
an instruction is divided into two parts, a function 
section (add, subtract, multiply, input, output, 
etc.) and address section (locating in the store the 
number that the function is to be performed on). 

In the case of a serial computer the instruction 
will emerge from the storage as a series of pulses. 
The pulse pattern is a code and must be decoded 
to operate various gates in the computer which 
allow numbers to be routed to the various parts 
of the computer (the arithmetic units, the output 
units, another store location, etc.). Since only 
one pulse occurs at a time a pulse pattern can only 
be decoded if the individual pulses are staticised 
(" remembered ") and all compared together after 
the last one has occurred. The staticisor most 
commonly used is the well -known bi- stable element 
(other names used are Kipp Relay, flip -flop, multi - 
vibrator, Eccles -Jordan circuit, and toggle). The 
circuit consists of a pair of valves (or transistors) 
cross connected from anode to grid (or collector 
to base). A pulse input applied to one grid causes 
one of the valves to conduct, the second to cut 

a b c a b c \o/ 

CARRY DIGIT 
(FED BACK TO C INPUTS) 

ANSWER 
DIGIT 
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SERIAI INPUT 

o I 

P3 __._.._. FL. 

(a.) (b) 
Fig. 10 (a) Staticisor (store) for serial input train of three 
binary pulses. (b) Serial input train and clock pulses for 
storing 101 in the staticisor of Fig. IO (a). 

off and this state is maintained until a trigger pulse 
is applied to the other grid when the circuit changes 
state. 

A set of three bistable elements is shown sym- 
bolically in Fig. 10 and the serial pulse train is 
applied to them via two -input AND gates. The 
second inputs to the gates are single clock pulses; 
they behave in the manner of a strobe pulse and p, 
is coincident in time with the first pulse of the 
pulse train, p, with the second, and p, with the third'°. 
In the case of a pulse train of 101 the first bi- stable 
element will receive a trigger since p, and the first 
1 of the pulse train coincide and there will be an 
output from the AND gate. p2 coincides with a 0 
(no pulse) and there is no output from the gate, 
hence the second bi- stable element is not triggered. 
The third one is triggered, p, coinciding with the 
third place. The pulse pattern 101 has now been 
stored (or staticised) and the bi- stable elements 
are said to be in the 1, 0, and 1 state respectively. 

With three bi- stable elements there are eight 
possible combinations in 
which they can be set. 
These are, of course, 
determined by the input 
pulse train and could 
represent eight possible 
functions. 

It is necessary to de- 
code these eight possible 
states to uniquely define 
each of them. Fortun- 
ately this is an easy 
matter for a decoder is 
merely an AND gate ; 

eight three -input AND 
gates are necessary to de- 
code three binary digits. 
These are shown in Fig. 
11. The first digit has 
its inputs connected to 
the 0 side of the bi- 
stable elements. For this 
type of AND gate, posi- 
tive inputs are required 
and the 0 side of a 
bi- stable element is de- 
fined as that side being 
at a positive potential 
when no input trigger 
has been received. The 1 elements. 

K (o) K2 (0) 

DECODED 
It. 000 

output must therefore be at a negative potential 
under these conditions. Thus if the 0 side of the 
three bi- stable elements are connected to the first 
decoding AND gate and no input triggers have 
been received the output of the decoder will be 
positive. For the second gate the 0 sides of two 
of the bi- stables are inputs and the 1 side of the 
third bi- stable is the third input. If the pulse pat- 
tern 001 is now staticised the second decoder has 
an output, since both 0 inputs are positive (the bi- 
stables have not been triggered) and the 1 input is 
positive (the third bi- stable has been triggered and 
now the 1 output is positive, the 0 output negative). 
This method of decoding can be extended to the 
remaining six combinations of digits and whatever 
the input pulse train may be one, and only one, 
of the eight decoders will register an output. 
Simple Computer. -With storage, an arithmetic 
unit, and a control unit we have enough components 
to construct a simple digital computer. In addition 
to its logical circuits there must be a timing cycle 
generated to ensure sequential operation. 

Associated with the store are its address decoders. 
These behave exactly in the manner of function 
decoders but select the location of a number or 
instruction in the store, and in this example the 
store may be of the electrostatic or magnetic core 
type, not the delay -line type. 

The control unit has a two -line store and an 
adder in its read /write loop. Associated with it 
are function and address staticisors. 

The arithmetic unit consists of a store acting 
in conjunction with adders and subtracters. 

There are six instructions in the simple programme 
to be performed and the computer can perform 
four functions. These are defined by 00 (ADD), 
01 (SUBTRACT), 10 (RETURN TO STORE), and 
11 (STOP). The store has eight lines in it and the 
eight addresses require three digits to specify them. 

K3(o) KI(o) K2(o) K3(I) 

IrY 

(o) (o) (I) (o) 

(o) () (o) (o) ( ) 

1 110 

() 

nil 

O 

Fig. Il Set of eight AND gate decoders for the eight possible states of three bi- stable 
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Instructions are therefore 
five digits long. 

The cycle of operations 
can be defined by four 
time periods Tl, T2, T3, 
T4 and one instruction is 

selected and obeyed during 
each cycle of four periods. 
What happens in each time 
period is detailed below. 

T1: add unity to the top 
line of the control store. 
This control address in- 
itially has zero stored in it 
and its job is to read 
instructions from the main 
store one by one. During 
TI the top line is read 
from the control store into 
the control adder through 
the STOP gate, which is 
open unless a STOP in- 
struction is being obeyed. 
The number which emerges 
from the adder is used to 
set up the address and 
function staticisors and it 
also replaces the old num- 
ber in the control store top 
line. 

T3: in this period the 
contents of the store address 
specified by the control unit 
in T, will be read out and 
transferred to the second 
line in the control store. 
This is the instruction which is to be obeyed. 

T3: the instruction in the second line of control 
is now read out to the function and address staticisors 
which are set up. 

T4: the number specified by the setting of the 
address staticisors is read out of the main store and 
is operated on in the manner determined by the 

function staticisors. 
To show how this sequence of operations works 

in practice the simple programme shown in Fig. 12 

will be followed through. The computer, which 
has four functions and an 8- address store, initially 
starts with the programme in the main store and the 
control store and arithmetic unit store empty. 
In the first T0 period 00000 is read from the control 
store, 1 is added to it, and the address staticisors 
are set to 001. The first two (function) digits 
(00) are not set up since the function staticisors are 

only set in period T3. During T2 line 001 is read 
from the store; its contents (00,101) pass through 
the gate marked T, into the control store. This is 

the first instruction and the code 00,101 is inter- 
preted by the computer as " take the number 
stored in line 5 (101) and add it (00) to the arithmetic 
store contents ". 

This instruction is staticised on the function and 
address staticisors in T3 and the function staticisor 
decoders open the gate marked + and the address 
staticisor decoders select line 5. 

The contents of line 5 (the number 11111)* is 

routed to the arithmetic unit adder and arrives 

simultaneously with the read -out contents of the 

STOP 

+1 -0 
STORE 

ADDRESS 
DECODERS 

FUNCTION 
DECODERS 

2 

3 

4 
5 

6 

7 

00 
01 
IO 
II 
II 
01 

loi 
I10 
III 
000 
III 
III 

T4 

`----1--` 

INPUT 

-.+ 
-1. - 
-1 STORE 

STOP 

This is not intended to be 

00000 
00101 

CONTROL 
STORE 

ARITHMETIC UNIT 
STORE 

ADDRESS 
TAT ICISORS 

o 
FUNCTION 

STATICISORS X 
-(131 00 

Fig. 12 

STORE 
OUTPUT 

O 
Simple computer. 

store. Addition is performed and the answer is 

stored. The first instruction has now been com- 
pleted and the cycle repeats for the second instruction 
(01, 110). This can be interpreted as " subtract 
from the arithmetic unit total (01) the number 
stored on line 6 (110) ". In T4 of the second cycle 
the number on line 6 (01111) is fed to one input 
of the subtracter through the gate marked -. 
The number in the arithmetic store (11111) is read 
into the subtracter at the same time and the answer 
(10000) is returned to the arithmetic store. 

The third instruction (10111) reads " transfer 
the number in the arithmetic store (10) to line 7 (111) 

of the store ". 
The fourth instruction merely says STOP. The 

decoded stop instruction closes the stop gate and no 

further adding of unity takes place in the top control 
line. Hence no subsequent instructions can be 

read and the programme has been finished with the 
final answer (10000) now in the main store in line 7. 

This programme is an extremely simple one 

but it does show the way in which the basic elements 
work in conjunction with one another in doing a 

simple calculation. It illustrates also an important 
point from von Neumann's researches. This is that 
numbers and instructions were of exactly the same 

form. They both had five binary digits and were 

differentiated by the layout in the store which would 
be decided by the programmer. There is consider- 
able flexibility to be gained since some programmes 
use few instructions but have a very large amount 
of numbers stored, whilst others use few numbers but 
a considerable number of instructions. The com- 

a negative number in this example. puter is therefore much more compact than if sepa- 
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rate stores were provided for numbers and instruc- 
tions. 

An additional and extremely important conse- 
quence is that instructions can be modified in the 
course of the programme by using them as if they 
were numbers and processing them in the arithmetic 
units to give new instructions. 

The simple programme did not exploit the `Q deci- 
sion facility" which was recognized by Babbage 
as essential to an automatic computer. A short 
series of instructions will illustrate the importance 
of this " decision facility ". Suppose it is required 
to divide 9 by 3. This can be done by simple sub- 
traction, counting the number of subtractions per- 
formed before the answer goes negative, and this is 
the required quotient. The programme would 
read 

(1) Subtract 3 from the number in the arithmetic 
store (9). 

(2) Test the answer to see if it is positive. If it is, 
proceed to instruction (3), if it is not, STOP. (For 
this purpose 0 is a positive number.) 

(3) Count 1 and store it. 

(4) Repeat from instruction (1). 
The test facility is not difficult to achieve in prac- 

tice since it has been shown that negative binary 
numbers are recognized by having a 1 in the most 
significant place. Detection of this 1 is the deciding 
factor in whether the computer carries on its pro- 
gramme or whether it stops. Far more sophisticated 
uses are made of this property but they cannot be 
dealt with here. 

The principles of digital computers are simple, but 
a full scale computer is obviously a much larger 
collection of elements than those discussed in this 
article. There are many additional circuits necessary 
which are concentrated on connecting the computer 
to the outside world, but the aim of these articles 
has been to emphasise the basic simplicity at the 
heart of even the most mighty machines. 

REFERENCES 
o "Electronic Computers" (2nd edition.) T. E. Ivall, 

Iliffe, 1960, p. 100. 
io 'bid. p. 120. 

High -power Loudspeaker System 
FOR STUDYING THE PHYSIOLOGICAL EFFECTS OF 

RESEARCH technicians of the Acoustical En- 
gineering section of Stromberg- Carlson have recently 
developed for the Aerospace Medical Division of the 
Wright Air Development Centre, Ohio, a new high - 
intensity acoustic system for studies of the physio- 
logical effects of high- intensity sound. 

The most unusual feature of the new system is the 
" high- fidelity " quality of its performance -the gene- 
ration of undistorted sound throughout the full 
10- octave range of normal audibility. 

The " business end " of this system is a huge 
assembly of loudspeakers -480 in all. These are 
mounted in 32 separate baffles for maximum flexi- 
bility in arrangement and control. Each baffle con- 
tains three low- frequency "woofers" and twelve 
high- frequency " tweeters ". All the loudspeakers are 
especially designed to deliver "high- fidelity" sound 
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HIGH -INTENSITY SOUND 

at high acoustic powers for sustained periods. The system is controlled from a console providing 
four possible inputs -sine wave, electronic " white 
noise ", tape recordings (of jet engine, missile, etc.), 
or an external source. 

The main audio power equipment consists of two 
pairs of audio amplifiers. One pair of these is for 
" low- power " use only, with each amplifier providing 
an output of 200 watts. Each of the pair of high - power amplifiers has an output of 7,000 watts. The frequency response of the system is " flat " over the entire audible range, from 20 to 20,000 c /s. 

To avoid unintentional exposure of subjects to high- intensity sound, a safety precaution makes it 
necessary for the operator to put the controls first into the low -power position before energy can be 
supplied to the high -power amplifiers. 
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VALVE NOISE 

AMAIN ambition of power engineers is to 
generate electricity direct from heat, instead of going 
through the tiresome sequence of using the heat to 
boil water and making the steam impinge against 
blades in a turbine, causing it to move an array of 
conductors in a strong magnetic field. They may or 
may not be encouraged by the fact that direct con- 
version of heat into electrical energy does take place 
in absolutely every circuit. The evidence is before 
our very eyes -and ears -in every TV screen and 
loudspeaker receiving weak transmissions. The 
annoying thing is that this electricity is random, and 
therefore not only useless but detrimental. 

Last month we considered the constant factor 
connecting temperature with random electrical power 
(" noise "): Boltzmann's constant, denoted by k. 
Since this form of electrical power is worse than 
useless, the fact that we get a very poor rate of 
exchange is a point in favour rather than otherwise. 
In our ordinary units, k is only 1.38 x 10- 23 joule 
per °K. The resulting noise voltage across a resistor 
or tuned circuit is of the order of one or two micro- 
volts. But of course that is enough to be a serious 
nuisance if the signal we are trying to receive is of 
the same order. When amplified 120dB, microvolts 
become volts. The most significant source of this 
universal circuit noise (called thermal or Johnson 
noise) is obviously the circuit followed by the greatest 
amplification. In fact, if the first stage of amplifica- 
tion is doing well, the contributions from circuits 
other than its input circuit may be neglected. But 
Johnson noise is not the only kind that causes the 
escaping -steam sound in the loudspeaker and the 
animated graininess on the screen. 

If the subject of valves is not too passé, démodé, 
suranné, vieux jeu, radio à la vapeur, or any of the 
other contemptuous French epithets we may choose 
to bestow on it in these transistorizing days, let us 
consider how they too contribute their quota of 
noise. Even the transistor hounds may find it worth 
their valuable time to do so, for at bottom the 
principles of transistor noise are similar. 

One thing had probably better be made clear at the 
start: so far as the end product is concerned, valve 
noise is the same as Johnson noise. There is nothing 
to give a clue as to how much is due to valves and 
how much to circuits. (To cover myself against 
argumentative readers I had better declare a possible 
exception: two ingredients of valve noise to be 
mentioned might be recognizable by their tendency 
to occur increasingly at one end or other of the 
frequency scale.) 

As has just been hinted, valve noise can be sub- 
divided. The basic ingredient is what is usually 
called shot noise or shot effect. Sometimes writers 
(for the sake of effect?) name it in German, as 
Schroteffekt, which sounds even more penetrating. 
The air of mystery and confusion is further 
heightened by others who call it (wrongly, as it 
happens) Schottky effect, because it was first de- 
scribed by one Schottky. All these names are even 
more than usually subject to individual variations in 
spelling. 

WIRELESS WORLD, DECEMBER 1960 
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The thing was called shot noise (to come back to 
plain English), so we are told, because of its supposed 
resemblance to the sound of shot peppering a target. 
Since the sound in question, even after enormous 
amplification, is much more like a gentle hiss of 
steam, I prefer to think that the reference to shot is 
more to remind us (or even inform us, if we are 
beginners) that the flow of electric current through a 

valve is not perfectly smooth like the flow of treacle 
from spoon to plate, but more like the flow of water 
from cloud to earth, as rain. 

The merit of likening it to shot or even rain is, I 
think, confined to the simple idea of current being 
made up of discrete particles and therefore subject to 
random variations from an average rate of flow. In 

Fig. I. A negative charge Q 

is moving towards the positive 
plate under the influence of the 
electric field between the 
plates. The work thus done 
on it by the battery neces- 
sitates a current through the 
battery. 

Q 

other ways it is misleading. A fairly obvious dis- 
crepancy is that what we get is not the magnified 
sound of electrons striking the anode, but a result due 
to random fluctuations of current in the anode 
circuit. A less obvious but most important difference 
is that shot has no effect on the target before actual 
impact. To be quite correct I suppose we must say 
that the first effect is produced by the extra pressure 
of air pushed against the target by the shot, but by 
that time the shot is virtually home. With electrons 
in a valve it is quite different. Electrically, they 
affect the anode circuit all the time they are travelling 
there from the cathode, and arrival marks the end of 
this influence, not the beginning. The fact that the 
movement of an electric charge near a conductor 
induces a current in the conductor used to be 
demonstrated by one of the stock gold- leaf -electro- 
scope experiments of the nineteenth century. 
Nowadays I suppose one relies on Conservation of 
Energy. Q in Fig. 1 is the negative charge on a 

particle moving in response to the constant electric 
field between a pair of electrodes having a difference 
of potential V. (The field strength is V divided by 
the distance between the electrodes.) As its potential 
is being raised, work is being done on it, and the 
requisite energy can come only from the battery, 
through which a corresponding charge must therefore 
pass. The faster Q moves, the greater the rate of 
charge flow through the circuit; i.e., the greater the 
current. Assuming an electron starts from rest at 
the cathode, and the field is uniform, its acceleration 
is constant, so its velocity steadily increases, and the 
current waveform is as in Fig. 2. 

For the sake of a nice round number, let us suppose 
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the anode current in a valve is 16mA. The rate at 
which electrons cross the vacuum must then be 
1017 per second. If they were released at exactly 
equal intervals the anode current would therefore be 
modulated at a fundamental frequency of 1017 c /s. 
That is in the X -ray band, so we are safe m 
assuming that it would be smoothed out into 
imperceptibility in any practical anode circuit. But 
although the average rate of flight is 1017 per second, 
owing to the nature of thermionic emission this rate 
fluctuates in a random manner around its average, 
rather like the day -to -day fluctuation in actual births 
compared with a steady long -term average. At the 
foot of Fig. 3 the ideal waveform of Fig. 2 is repeated 
at intervals representing an average of eight electrons 
in flight at any one instant, but varying irregularly. 
Above is the result of adding all these pulses, and we 
see that it is mostly d.c., with a very high- frequency 
ripple -the one we are assuming is smoothed out, like 
the residual r.f. in a detector circuit -and a com- 
paratively slow and quite irregular variation of the 
d.c. from its average. This last is the shot noise 
current. 

It should be clear by now that the name " shot 
noise " is misleading in another respect: any idea that 
we are hearing even an indirect effect of the separate 
electrons pattering on the anode is completely 
unfounded; their frequency is far too high. 

TRANSIT TIME 

DEP. 
CATHODE 

ARR. 
ANODE 

TIME - 
Fig. 2. Assuming a uniform field in Fig. 1, the charge is 
accelerated uniformly, and since the current in the circuit 
is proportional to the charge's velocity it increases steadily 
throughout the flight. 

Just to make sure, and for the fun of the thing, I 
calculated what sort of a current Fig. 3 really repre- 
sented, assuming the fairly typical transit time of 
10- 2 sec. The average rate of arrival of electrons is than 8 x 102 per sec., and as the frequency of the 
sawtooth ripple is the same -8 x 102 c/s or 8 Gc /s- 
it is actually a microwave frequency, with a wave- 
length of 31 cm. We may perhaps be surprised to 
find the electron frequency inside a commercially 
used radio waveband. But lest we imagine a great 
peak of noise at this particular frequency, let us remember two things. The first is that in this case s one cycle is only one -eighth of the transit time, so is right outside the working frequency of the kind of 
valves we are considering. The second is that the i 
anode current is only 0.001µA, which wouldn't do 
much anyway. But it is easily measurable, even 
though as few as eight electrons at a time are in transit between cathode and anode; which makes one think. 

In practical valves the anode current is millions I of times larger, and the sawtooth ripple (which is ca 

" shot noise " in the most literal sense) is corres- 
pondingly higher in frequency and can be left right out of account. But the slower ups and downs, due entirely to the fact that electrons are not emitted at regular intervals, are only too evident in high -gain 
amplifiers. Their power is distributed evenly over the frequency band. While this fact may seem natural 
for a purely random effect, so that we might have 
guessed it, it does need to be proved. Anyone 
sufficiently interested can wade through (e.g.) 15 
pages of difficult mathematics in Davenport and Roots " Random Signals and Noise." Don't ask me to put it into a few lines of elementary algebra. I have to be content that the authorities agree on 

INa = 2eI B 
where Iv is the r.m.s. shot noise current, I. the anode current, e the electric charge of one electron (1.6 x 
1042 coulomb), and B the frequency bandwidth. 
We may note in passing that IN is proportional to the square root of I , so it doesn't do to starve the 
first valve in a high -gain amplifier. When the anode current is on the small side the gain is almost 
directly proportional to I so signal /noise ratio would 
get worse if I. were reduced too much. 

Actually it is rather too soon to start drawing such conclusions, for the formula just quoted is limited 
to such exceptional cases that we are unlikely to find 
any use for it. One of the rare exceptions is a bright - emitter diode run with such low filament voltage 
and such high anode voltage that every electron 
emitted is immediately pulled across the vacuum. In other words, the anode current depends entirely on cathode temperature, not anode voltage. Its tech- 
nical description is a temperature -limited diode. Another exception is a photoemissive cell. 

Valves as normally used are run at a cathode tem- perature that emits more electrons than are required. 
Imagine a great crowd of delegates to a conference 
moving out after the first session into a room with a buffet at the far end. The first arrivals spot it and 
stream across, but the main body can't even see it for the crush, and mill around just inside the entrance. 
They form a space charge screening the attrac- 
tions of the buffet from the late entrants. This is roughly what happens in a valve (Fig. 4). Suppose 
the emission is at the rate of 1 amp. That is 6.4 billion (American trillion) electrons per microsecond. 
Even before the cathode is fully hot after switching 
on, enough electrons have emerged to build up a negative charge near the cathode that more than counterbalances the positive attraction of the com- paratively distant anode. So nearly all the electrons emitted from then on are repelled back to the cathode. 
Only the few within sight, as it were, of the anode 
feel its attraction and stream across, forming a current of perhaps a few milliamps. If none at all left the 
cathode permanently, the space charge would soon 
be used up, but of course the slightest reduction in its numbers reduces its repelling power and allows 
orne of the emitted electrons to join. And so a balance is reached between the attraction of the anode and the repulsion of the space charge, resulting 
n a certain rate of anode current, depending on the 

anode voltage. 
A space -charge -limited diode (for that is what we are talking about) is therefore like a triode in which 

the part of the negative grid, controlling the flow of lectrons to the anode, is played by the space charge. 
t is really like automatic grid bias, as produced by a thode resistor. Any increase in cathode current 
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Fig. 3. Here there are, on the average, 
8 electrons in flight all the time, but 
they start at irregular intervals. The 
resulting total current therefore has a 
slow irregular fluctuation as well as the 
fast saw -tooth ripple. 
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increases such bias and checks the increase in current. 
Similarly an increase in emission, due perhaps to 
mains voltage rising, increases the space charge and 
repels more electrons back to the cathode, so the 
current remains fairly constant. 

The purpose of the negative grid in a triode is to 
supplement the space charge, reducing the anode 
current as required, even down to cutting it off al- 
together. So long as the potential of the grid is not 
allowed to rise high enough to attract electrons to it- 
self, a triode behaves similarly to a diode as regards 
noise. 

And how is that? Well, suppose the delegates 
were released from the conference room at short 
irregular intervals at such a rate that no crowd 
could form; the rate of flow across to the buffet 
would be equally irregular, as in a temperature - 
limited valve. A crowd, on the other hand, would 
tend to even out such irregularities and ensure a 
relatively steady flow. This is much more certain 
with electrons, which, being free from individualities 
such as varying degrees of hunger, politeness or 
sociability, work according to simple and predictable 
laws. That is not to say that the quantitative working 
out is not even more difficult than in the temperature - 
limited case. But having just seen that the space 
charge works rather like automatic grid bias, counter- 
acting changes in anode current, we should not find 
it hard to understand that it has a cushioning effect 
on irregular emission, as indeed experience confirms. 

In our ignorance of the extent of this noise -reducing 
or smoothing effect it can be brought into the 
formula for the temperature -limited valve as a factor, 
say S: 

IN2 = 2 SeI,B 
It is found that S can be as small as 1/50, signifying 
a 50 -fold reduction in noise, but something like 1/5 
is more usual. Note that this is in a formula for IN 
squared, which is proportional to noise power; don't 
confuse it with an equivalent factor (= VS) that is 
sometimes used in the formula for IN. 

The question of noise in diodes seldom arises - 
except when they are used as frequency changers in 
microwave receivers -so we pass on to amplifying 
valves, especially those that might be considered 
for first -stage positions. One of the things designers 
want to do is compare valve noise with circuit noise. 
As we have seen, the only circuit that matters very 
much, usually, is the grid circuit of the first stage. 
The amount of effort worth expending on reducing 
this depends on how much noise the valve contributes. 
If circuit noise is given in microvolts at the grid, 
and valve noise in microamps in the anode circuit, 
one has to do calculations to find out which is greater, 
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and by how much. It is of course possible to find 
how many microvolts at the grid would cause that 
number of microamps of noise, but direct comparison 
with circuit noise microamps would be vitiated by 
the fact that both figures depend on the respective 
frequency bandwidths, and it would be a coincidence 
if they were equal. 

So the convenient custom is to express valve noise 
in terms of the resistance which, if included in the 
grid circuit of a noiseless but otherwise similar valve, 
would cause the same amount of noise. Let us call 
this imaginary resistance RN. According to the 
formula we already have for the noise voltage at the 
terminals of a resistor, 

VN2 = 4kTBRN 
IN is related to VN by the mutual conductance, gm: 

IN = gmVN 
So substituting 2SeI,B /gm2 for VN2 in the previous 
equation we get 

2SeLB 
4kTBRN 

gm2 

SeI, 
2gm2kT 

This doesn't get us where we want, unless we 
know S. The rather difficult working -out I men- 
tioned gives 

S 
1.28kTgm 

e I, 
where T. is the temperature of the cathode. Sub- 
stituting this in the equation for RN we get 

0.64 T, 
RN = 

gm T 

Fig. 4. The many electrons emerging from the cathode, 
on the left, form a negative space charge that neutralizes 
the distant positive charge on the anode and restricts 
further movement towards it. The surplus electrons are 
forced back to the cathode. 
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The cathode temperature T, is usually about 
1130 °K and the room temperature T about 290 °K, 
so 

R = 2--5 
gm 

Because of the various assumptions in the smooth- 
ing theory, as well as the temperatures, this 
conveniently simple formula is far from precise, 
but it does at least give a rough idea. A moderate 
gm for a triode is 2.5 mA, which makes RN = 

At frequencies less than say 30 Mc /s, noise 
resistance of this order is hardly worth bothering 
about as a noise source, compared with the usual 
grid- circuit resistance, to say nothing of man- 
made noise and atmospherics, both of which are 
worse at the lower frequencies. At very high fre- 
quencies, however, all these other noises are so 
much reduced that shot noise is appreciable and 
choice of first valve is correspondingly important. 
And at these same frequencies another effect adds 
to random noise. It concerns the electrons streaming 
through the grid. 

We are still assuming that the grid is kept suffici- 
ently negative to prevent any electrons landing on 

DEP. 
CATHODE 

PASSES 
THROUGH 

GRID 

ARR. 
ANODE 

TIME - 
Hg. 5. An electron flying from cathode to anode through a 
control grid induces a grid current as shown. 

it. But during the first step of an electron's journey 
to the anode it is moving towards the grid, so it 
induces a small current in the grid circuit, just as 
was explained in connection with Fig. 2 for the 
anode circuit -though the waveform is unlikely 
to be quite the same. After it has passed through 
the grid it induces a current of opposite polarity; 
see Fig. 5. The duration of this cycle is of course 
the transit time, which we have already noted is 
usually of the order of 10 -9 sec. At moderate signal 
frequencies this is too quick for the grid potential 
to change appreciably, so the positive and negative 
portions of Fig. 5 represent equal amounts of work, 
and cancel out. But at very high signal frequencies 
the grid potential changes appreciably during the 
transit time and the resulting inequality of positive 
and negative work causes a loss in the grid circuit. 
This loss can be represented by a resistance. Being 
in parallel with the grid circuit, it is one of the 
things that make the net resistance low at very high 
frequencies. At the moment, we are not directly 
concerned with that; what does concern us is that 
this resistance depends on the rate at which elec- 
trons pass the grid, and as that varies randomly 
the resistance varies and causes noise. 

Even at low radio frequencies one naturally 
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uses a pentode rather than a triode, mainly for the 
sake of the screening it provides between grid and 
anode. The need for this is even greater at v.h.f. 
But it was soon found that at v.h.f., where noise 
is the limiting factor, a pentode is much noisier 
than a triode. This was traced to the fact that the 
second grid intercepts a fraction of the anode cur- 
rent. A row of waitresses with trays, widely spaced 
across the conference refreshment room, would 
waylay some of the delegates; each one thus inter- 
cepted would reduce the number arriving at the 
buffet, and thereby modulate that stream in a 
random manner. 

It is easy to see that any current -taking grid 
introduces an additional random element and hence 
noise; but since the grid current is seldom as much 
as one -fifth of the whole, we might expect its noise 
contribution to be in that proportion and therefore 
not enough to worry about. But whereas the shot 
noise due to random emission, common to triodes 
and pentodes, is reduced by space charge to perhaps 
a tenth, there is no such luck with partition noise 
(as it is called). So it is usually at least double the 
emission noise. 

I haven't left myself space to go into details 
about its derivation, but the rough formula for 
pentodes, corresponding to 2.5 /gm for triodes, is 

I 2.5 20 I 
1/ RN 

Iw + 1g2 ` gm + gm2 / 

Here the first term in the bracket is obviously the 
emission noise -the triode term reduced to the 
extent that the space current is diverted from the 
anode -and the second is the partition noise. Filling 
in values taken from data for a pentode designed 
for v.h.f. amplification: 

10 2.5 20x2.5¡ R 
l0 + 2.5 (7.4 + 7.42 ) 

= 0.8 (0.34 + 0.92) k52 

= 2705 -I- 73052 = 100052 

So the total is about 3 times what it would be as a 
triode (3405). That accounts for the urge to use 
triodes for the first stages of sensitive v.h.f. receivers, 
however unsuitable they appeared for the task. 
The first expedient to make them work there was 
to arrange them with earthed grid as a screen be- 
tween input and output. This method has now 
been generally superseded by the cascode arrange- 
ment, in which a double triode secures the 
advantages of a pentode without its disadvantages. 

At the lower frequencies it is common practice 
to make the first valve the frequency changer. 
The higher the frequency, the greater the temptation 
to do so, since it becomes difficult to coax amplifica- 
tion at the original frequency. But the signal /noise 
ratio of frequency changers is several times worse 
than that of amplifiers, so even a little r.f. ampli- 
fication is not to be despised. The reason is that 
the effective amplification of a frequency changer 
is related to g the conversion conductance, which 
is only about I of gm, whereas the noise is at least 

(Continued on page 627) 
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as great; in fact, slightly greater, owing to the oscil- 

lator. The rough formula for a triode is 

4 

g0 
RN = 

and for a pentode 
I, (4 20 IIgel 

N Ia + Ig3 \& go 

These speak for themselves, which is just as well, 

for the closing bell may sound any minute. 
Lastly, there are the heptodes, hexodes, etc., 

which can be lumped together as multi -grid 
elec- 

trodes, 
changers. The more current- carrying 
the more noise is introduced by random 

partition; so valves in this class are the worst of 

all, and would never be chosen for the first stage 

of a sensitive v.h.f. receiver. The formula is 

20 la (Ik - Ia) 
RN = Ik g20 

where Ik is the cathode current. I suggest you 

look up a valve data list and work out a few values 

of RN in the various classes. Remember, of course, 
to use consistent units -mA and ki2, or A and Q. 

We have been concentrating rather heavily on 

the high end of the frequency scale, because that 
is where random noise is the thing that limits 
reception, and also the transit -time ingredient 
increases with frequency. For the sake of com- 
pleteness mention should be made of flicker effect, 

which seems to be due to comparatively slow changes 

at the cathode surface causing random variations 
in emission. At any rate, it is important only at 

low a.f. and below, where it increases steeply. 
In badly made valves there is yet another cause of 

random noise: ionization, due to inadequate vacuum. 
Of course it inevitably occurs in gas -filled valves 

even when (in fact, because) they are properly 
made, and such valves are sometimes used as 

sources of random noise for testing. In case any 

reader is not up in the jargon, perhaps I had better 
mention that random noise, in so far as it is dis- 

tributed equally over the whole frequency spectrum, 
like white light in the visible band, is often called 

white noise. 
In brief: all valves are subject to shot noise 

because of random emission. In nearly all, this 
effect is considerably muffled by the space charge. 

So diodes and triodes on the whole are relatively 
quiet. Current carrying grids introduce further 
noise (partition), which is not muffled. So pentodes 
are usually several times worse than triodes. Valves 

used as frequency changers are relatively noisier 

than as amplifiers, because they amplify the signal 

about I less. The order of preference of the differ- 

ent classes of valve in this role is the same as in the 

straight amplifying role. Beside shot and partition 
noise, which are very " white," there are grid - 

admittance noise which increases steeply at the 

v.h.f. end, and flicker noise which increases steeply 
at the a.f. end. 

Elements of Electronic Circuits 
20.- ADDITION AND SUBTRACTION CIRCUITS. 

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

MATHEMATICAL operations can be per- 
formed on waveforms, especially the square wave, 

with reasonably accurate results and use is made 
of this in the field of computation. 

It is possible to carry out the operations of addition, 
subtraction, differentiation and integration without 
having to resort to valves or other non -linear devices, 

but accuracy is increased with the aid of the feed- 

back amplifier. The operations of multiplication, 
division, squaring 
and the extraction 
of square roots 
(which will be dealt 
with later) are very 
difficult to perform 
using only linear 
elements such as 
resistor networks. 
Depending on 

Fig 1. 
whether accuracy or 
speed is the govern- 

ing factor a choice can be made from several different 

methods. For example, in multiplication, electro- 

mechanical methods may give a high degree of 

VOUT 
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accuracy, but if speed is desired it will be necessary to 

use circuits with multi -electrode valves. 

Addition and Subtraction 
Addition can take a number of forms and the pro- 
cess is met for example in (i) heterodyning in radio 

receivers, (ii) feedback, where a portion of the out- 

put of an amplifier is " added " to the input, (iii) 

a.g.c. in radio receivers, where the a.g.c. voltage 

is added to the bias of the earlier variable -IL stages. 

The simplest form of adding circuit involves linear 

passive elements such as the parallel- resistor adding 

circuit of Fig. 1. 

voce = (vt/R + v2/R + v3/R) (R /3) 

vout (v1 + v3 _Ì" v3)/3 

Inductors and capacitors can also be used in simple 

adding networks of this sort. 
The simplest form of subtraction circuit involves 

a phase -reversing device such as a valve or a trans- 
former. One of the principal drawbacks to the 

simple addition circuit of Fig. 1 is that at high 

frequencies stray capacitance effects may distort 

627 

www.americanradiohistory.com

www.americanradiohistory.com


LQ,pßßß, 

V 

4 

LQ9ßQ9 the waveforms. This 
is overcome by 

3 " inserting a small 
capacitor in parallel 
with each resistive 
branch and a resistor 
in parallel with the 
stray capacitances. 
The time constants 

Fig.2. (CR) are arranged to 
be the same. Series 

addition circuits are also used for the addition of 
voltage, e.g. Fig. 2 where transformers are used. 

vout = vi + vi + vs 

VOUT 

1 

A balanced equal -arm bridge is a useful method 
of eliminating mutual coupling between the inputs. 
An example is shown in Fig. 3. Solving the mesh 
equations by Kirchhoff's laws it can be shown that 

vout = (Z /2) [vi/(Z + Z1) + v2 /(Z + Z2)] 
Difficulties are often encountered when it is desired 
to add voltages with short rise times such as rec- 
tangular pulses; but the method of overcoming the 
stray -capacitance effect described above is usually 
successful. Transients which produce overshooting 
and shock- excited oscillations can be minimized by 
damping and compensating networks. Waveform 

Fig.3. 

shaping (described in an earlier instalment) can also 
be performed at the same time as addition and 
helps in compensating for waveform slow rise times. 

Use of Valves 

The use of valves in addition and subtraction cir- cuits provides a means of isolating the network 
from the source voltages and for changing the impedance levels 

between network and 
source. Reasonable 
accuracy can be obtained 
by using multi - grid 
valves as shown in the 
subtraction circuit of 
Fig. 4. 

voter = vi - V2 
Note that the low input 
impedance at the cath- 
ode ( 1 /g,,,) makes it 
necessary to supply the 
cathode from low - 
impedance waveform 
source. 

Alternatively the application of signals to control 
and screen grids results in the output being the 
sum of these voltages. Sum and difference voltages 

Fig.4. 
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VI 

V2 

o V3 

Fig.S. 

-k T 

NEGATIVE 
FEEDBACK 

} 
VOUT 

a 

Fig.6. 

may be obtained from the cathode- coupled para - 
phase amplifier or long -tailed pair (described in No. 
5, September, 1959) (Fig. 5). The difference in 
voltages appearing at the anodes (vaut) is proportional 
to the difference between the inputs at the grids 
(v2 - v1). On the other hand, the cathode voltage, 
VK, is proportional to the sum of the inputs to the 
grids (v2 + v1). 

One of the most useful addition circuits is perhaps 
the parallel- addition circuit of Fig. 1 followed by 
stages of amplification with negative feedback (Fig. 
6). This gives an output of inverted polarity, com- 
pared with the passive network. The advantages 
are that the amplitude of the output can exceed 
the input, also that with this circuit only one ampli- 
fier is necessary regardless of the number of inputs 
to be added. 

voue = (Re /R) (v1 + v2 + va), 

as long as the gain within the feedback loop is high. 
This presupposes a high value for A, the amplifier 
gain, and a fairly low numerical value for R, /R, 
which is the overall gain of the circuit with feedback. 

Commercial Literature 
Thirty Transistor Circuits, covering a range of functions including a.f. amplifiers, regulated power supplies, d.c. to d.c. and d.c. to a.c. converters, oscillators and a photographic elec- tronic -flash unit are contained in " Newmarket Transistors - Application Notes " from Newmarket Transistors Ltd., Exiling Road, Newmarket, Suffolk. 
Molybdenum Disulphide as a lubricant and additive to lubricating solutions can bring about reductions in wear. Booklet on molybdenum disulphide, giving data an appli- cations, from Rocol, Ltd., Rocol House, Swillington, near Leeds. 
Silvered -Mica Capacitors made by Johnson Matthey have the electrodes screen -printed, instead of sprayed, on to the 
mica. The makers call these " Silver Star " and claim that the sharply defined edges of the electrodes aid stability. 
Booklet describing the process and listing the capacitors from the manufacturers at 73 -83, Hatton Garden, London, E.C.1. 
Radio and Television Interference. Advice on the tracing and suppression of interference is given in a booklet called " Everyman's Guide to Electrical Interference " published 
by Belling and Lee, Ltd., Gt. Cambridge Road, Enfield, 
Middlesex. 
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DECEMBER MEETINGS 
Tickets are required for some meetings ; readers are advised, therefore, 

to communicate with the secretary of the society concerned. 

LONDON 
2nd. I.E.E.- Discussion on " Tele- 

metering biological data " opened by 
Dr. G. H. Byford and Dr. K. G. 
Williams at 6.0 at Savoy Place, W.C.2. 

2nd. Brit.I.R.E. -" Progress in 
microminiature circuit techniques for 
digital computers " by D. Roberts, Dr. 
D. S. Campbell and P. M. Thompson 
at 6.30 at the London School of 
Hygiene, Keppel Street, W.C.1. 

7th. Institute of Physics and Physical 
Society. -" The international conference 
on physics education " by N. Clarke at 
6.0 at 47 Belgrave Square, S.W.1. 

7th. Brit.I.R.E. -" Flight evalua- 
don of airborne electronic equipment " 
by H. G. Hinckley at 6.30 at the Lon- 
don School of Hygiene, Keppel Street, 
W.C.1. 

8th. Television Society. -" The all 
transistor receiver: where do we stand ?" 
by A. Landman (Plessey) at 7.0 at the 
Cinematograph Exhibitors' Association, 
164 Shaftesbury Avenue, W.C.2. 

8th. Radar & Electronics Associa- 
tion.-" True motion radar " by J. H. 
Beattie at 7.30 at the Royal Society of 
Arts, John Adam Street, W.C.2. 

12th. I.E.E. -" Topology concepts 
in network theory " by Dr. P. R. Bryant 
at 5.30 at Savoy Place, W.C.2. 

13th. Brit.I.R.E. -" Objective and 
subjective requirements for loud- 
speakers " by F. H. Brittain at 6.30 at 
the London School of Hygiene, Kep- 
pel Street, W.C.1. 

13th. I.E.E. Graduate and Student 
Section.-" Electrical engineering in the 
Naval Service " by Sir Hamish Mac - 
Laren at 6.30 at Savoy Place, W.C.2. 

16th. B.S.R.A. -" Magnetic record- 
ing in the home cinema " by D. O'C. 
Roe at 7.15 at the Royal Society of 
Arts, John Adam Street, W.C.2. 

20th. I.E.E. -Discussion on " Digital 
transducers " opened by L. Airey at 
5.30 at Savoy Place, W.C.2. 

21st. I.E.E. - " Microminiaturiza - 
tion " by L. J. Ward at 5.30 at Savoy 
Place, W.C.2. 

BELFAST 
13th. I.E.E. -" Wave guides " by 

Dr. P. J. B. Clarricoats at 6.30 at the 
Civil Engineering Department, Queen's 
University, Stranmillis Road. 

BIRMINGHAM 
5th. I.E.E. -" Radiocommunication 

in the power industry " by E. H. Cox 
and R. E. Martin at 6.30 at the College 
of Technology. 

BRADFORD 
6th. I.E.E." Thermistors -their 

theory, manufacture and application " 
by Dr. R. W. A. Scarr and R. A. Set - 
terington at 6.30 at the College of 
Technology. 

BRISTOL 
13th. Television Society. -" Ferrites 

in television receivers and aerials " by 
E. C. Snelling at 7.30 at the Hawthorns 
Hotel, Woodland Road, Clifton. 

CHESTER 
12th. I.E.E. -" The potentialities of 

artificial earth satellites for radiocom- 
munication" by W. J. Bray at 6.30 at 
the Town Hall. 

EDINBURGH 
5th. Institute of Physics and Physical 

Society. -" Low noise amplifiers " by 
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Dr. R. A. Smith at 7.15 at the Univer- 
sity. 
GLASGOW 

6th. Institute of Physics and Physical 
Society. -" Low noise amplifiers " by 
Dr. R. A. Smith at 7.15 at the Univer- 
sity. 

HOVE 
7th. I.E.E." Radiocommunication 

in the power industry " by E. H. Cox 
and R. E. Martin at 6.30 at 10 Queens 
Gardens. 

LIVERPOOL 
14th. Brit.I.R.E. -" V.H.F. sound 

broadcasting " by L. G. Dive at 7.0 at 
the Adelphi Hotel. 

MALVERN 
5th. I.E.E. -" Parametric ampli- 

fiers " by R. V. R. Carter and I. A. 
Bagnall at 7.30 at the Winter Gardens. 

MANCHESTER 
1st. Brit.I.R.E.-" Industrial tele- 

vision " by I. M. Waters at 7.0 at the 
Reynolds Hall, College of Technology. 

7th. I.E.E. -Discussion on " New 
semiconductor devices " opened by 
A. A. Shepherd at 6.15 at the Engineers' 
Club. 

21st. I.P.R.E. -" Control systems " 
by J. Pyke at 7.30 at Central Hall, Old- 
ham Street. 

NEWCASTLE- UPON -TYNE 
5th. I.E.E. -" Radar observations of 

birds and ' angels ' " by Dr. E. East- 
wood at 6.15 at the Rutherford College 
of Technology, Northumberland Road. 

7th. Brit.I.R.E. -" Human engin- 
eering " by S. G. Ramsay at 6.0 at the 
Institution of Mining and Mechanical 
Engineers, Neville Hall, Westgate Road. 

NEWPORT, 1.O.W. 
9th. I.E.E. -Discussion and demon- 

stration of stereophonic sound at 6.30 
at S.E.B. Showrooms. 

NORWICH 
6th. I.E.E. -" Engineering aspects 

of commercial television programme 
presentation " by T. C. Macnamara at 
7.30 at the Assembly House. 

READING 
15th. Institution of Production 

Engineers. -" Electronic data processing 
allied to production engineering " by 
F. W. Purchall at 7.30 at the George 
Hotel, King Street. 

SOUTHAMPTON 
6th. I.E.E." F.M. /A.M. v.h.f. port- 

able transistor receivers " by L. E. 
Jansson at 6.30 at the University. 

14th. Brit.T.R.E.-" Some new piezo- 
electric devices " by A. E. Crawford 
at 7.0 at the University. 

STONE 
12th. I.E.E." Recent developments 

in colour television " by I. J. P. James 
at 7.0 at Duncan Hall. 

SWANSEA 
13th. I.E.E. -Faraday Lecture on 

" Transistors and all that " by L. J. 
Davies at 6.30 at the Brangwyn Hall. 

WORKINGTON 
13th. I.E.E." The transmission of 

news film over the transatlantic cable " 
by C. B. B. Wood and I. J. Shelley at 
7.0 at the College of Further Education. 

Two 

New 
Additions to the 
TRIX Sound 
Equipment range 

Model B100 
Transistorised Amplifier for 12 volt 
operation. Output 12 watts. Inputs for 
microphone and music. Minimum 
battery consumption -maximum effici- 
ency. 

Model GP100 
AC operated general purpose 
quality Amplifier. 4 -way Input 
tor- Bass and Treble controls. 
watts output. 

Full details available 
on request 

high 
Selec- 
10/12 

THE TRIX ELECTRICAL CO. LTD. 

1 -5 MAPLE PLACE, LONDON, W.I 
Tel.: Museum 5811 ,6 lines) 

Grams: Tr:audio Wesdo London 
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RANDOM RADIATI 
By " DIALLIST " 

Far -East Colour TV 
SO Japan, or at least Tokyo and 
Osaka, has a colour television ser- 
vice. The man who after a three - 
year struggle forced a reluctant 
government to make up its mind on 
the subject is said to be Mr. Matsu - 
taro Shoriki, president of Nippon 
Television (NTV), who got the 
country's 525 -line black- and -white 
service started in 1953. Ordinary 
television has become so popular in 
Japan that all but the very poorest 
now have receivers and the total is 
over six million. Mr. Shoriki is 
firmly convinced that there will be 
a similar boom in colour TV. To 
get things going he put up colour 
receivers in various public places. 
The system used is the N.T.S.C. and 
it is reported that the Japanese have 
improved upon the results obtained 
in the United States. They have 
apparently not succeeded in de- 
veloping low- priced domestic re- 
ceivers; but even though the earnings 
of factory and other workers are 
much less than they are in America, 
Mr. Shoriki is convinced that colour 
sets will sell. Japan, it appears, is 
well provided with " never -never " 
facilities. 

What About Us? 
After five years of experimental 
colour transmissions the B.B.C. has 
announced that, technically at any 

rate, it is ready to start a regular ser- 
vice, if and when permission is given. 
The radio industry doesn't feel that 
the time is yet ripe, for no manufac- 
turer in his senses -and ours are very 
much in theirs -wants to go into the 
production of colour receivers unless 
there is likely to be a good demand 
for his wares. The big snag is the 
cost of the receiver, governed largely 
by the cost of the three -colour tube, 
and, frankly, I don't think that our 
people would go for them in a big 
way unless this can be greatly re- 
duced. 

DX Printing 
THE setting of the type of the New 
York and Paris editions of the New 
York Times simultaneously is a very 
remarkable feat. The Paris edition 
now goes to press at the same time 
as the early edition in New York. 
The setting is done by a tape perfor- 
ated by means of wireless signals - 
the transatlantic cable will be used if 
radio conditions are bad -which is 
fed into linotype machines. Natur- 
ally some of the type -setting will be 
done in the ordinary way in Paris, for 
purely local American news won't be 
carried in the French edition, the 
space being devoted to happenings on 
this side of the Atlantic. Many of 
the advertisements will be different. 
Owing to the time difference -Paris 
is six hours ahead of New York -the 

"WIRELESS WORLD" PUBLICATIONS 

CORRECTING TELEVISION PICTURE FAULTS 

Net By 
Price Post 

John Cura and Leonard Stanley. 4th Edition .. .. 4/- 4/6 
ELECTRONIC COMPUTERS: Principles and Applications. 

T. E. Ivall. 2nd Edition .. .. .. .. .. .. 25/. 26/- 
INTRODUCTION TO LAPLACE TRANSFORMS for radio 

and electronic engineers. 
W. D. Day, Grad.I.E.E., A.M.Brit.I.R.E. 32/6 33/6 

MICROWAVE DATA TABLES. 
A. E. Booth, M.I.E.E., Graduate I.E.E... 27/6 28/8 

FOUNDATIONS OF WIRELESS 
M. G. Scrogg'.e, B.Sc., M.I.E.E. .. 16/- 17/4 

TELEVISION RECEIVING EQUIPMENT. 
W. T. Cocking, M.I.E.E. 4th Edition .. 30/- 31/9 

THE OSCILLOSCOPE AT 
A. Haas and R. W. Hallows, M.A. (Cantab), M.I.E.E. 18 /- 19/- 

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

A complete list of books is available n application. 
Obtainable from all leading booksetie rs or ¡ rom 

ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S.E.I 
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Paris issue must derive from a very 
early American edition. But, of 
course, the U.S.A. is a large country 
and very early editions are needed 
if the paper is to appear on distant 
breakfast tables. 

Anti -mortar Radar 
IN collaboration with the Royal 
Radar Establishment, E.M.I. have 
developed a new type of radar equip- 
ment for which substantial contracts 
have been placed by the War Office 
and by the Swedish army. This 
equipment enables mortar shells or 
bombs to be tracked in flight and 
makes it possible to calculate accur- 
ately and quickly the exact position 
from which they were fired. It is 
small and highly mobile and is said 
to be very easy to operate. Some- 
thing of the kind was done towards 
the end of the last war with ordinary 
radar sets. They were used to spot 
shells as they left an enemy battery 
and proved very useful in Italy for 
pin -pointing hostile battery positions 
with - considerable accuracy. 

I.G.Y. No. 2 
THERE are plans afoot, I see, for 
holding a second International Geo- 
physical Year on a smaller scale at 
the time of the next sunspot mini- 
mum, which is due to come along in 
about four years' time. The idea is 
that we can get to know a good deal 
more if we compare the happenings 
recorded during a period of maxi- 
mum solar activity with those which 
occur when such activity is at a 
minimum. An excellent scheme and 
may it have the success it deserves. 
Completely satisfactory explanations 
of some of the phenomena of I.G.Y. 
No. 1 haven't so far been found and 
the second series of observations 
may help to clear things up. 

TV Progress in France 
AT long last television seems to be 
really getting into its stride in France. 
At the end of June this year the total 
of " declared " sets had risen to 
1,700,000. And there's pretty sure 
to be a largish number of undeclared, 
or pirate receivers, as undoubtedly 
there is in this country. The French 
transmitter, booster and relay net- 
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work is not yet complete and where 
transmissions have only recently be- 
gun the increase in the number of 
viewers has so far proved surprisingly 
slow. And that is unfortunately true 
of certain other regions which have 
had a service for some time. Alsace, 
for instance, can boast only 28,900 
receivers, though the Strasbourg 
transmitter has been at work ever 
since TV began in France. 

Bigger and Bigger 
THEY like big things in the U.S.A. 
and whatever sized TV screen comes 
along there's always a demand for 
something a bit larger. Having in- 
troduced 27 -inch sets comparatively 
recently some of the manufacturers 
now have plans for 29 -inch sets. I'd 
have thought that the best way of get- 
ting a really big picture would be to 
make use of projection techniques. 
But that doesn't seem to have caught 
on over there any better than it has 
done here. Talking of screen sizes 
reminds me of a conversation 
between two fishermen that I over- 
heard on a boat not long ago: 

" How big's your TV set?" 
" Fourteen inches." 
" Oh, you want something bigger 

than that." 
" Does me all right." 
" But don't you see you're missing 

a lot of the picture." 
"How do you mean?" 
" Stands to reason. A screen of 

that size isn't big enough to take the 
whole picture that's sent out. The 
same sized picture is sent to every- 
one; but if your screen is small, some 
of it laps over the edges and you 
can't see those bits." 

"Oh, I hadn't thought of that." 
Frankly, I hadn't either! 

Roger and Out, Sir. 
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INSTRUMENT 

OVER 100 TYPES 

The large range of Bulgin Instrument 
Knobs and Dials will satisfy the extreme 
perfectionist; each one is beautifully 
moulded In black bakelite to B.S.S.77I, 
and polished to a shining mirror -gloss 
finish. Firm fixing to shaft is ensured by 
the heavy Bulgin brass insert, and 4 B.A. 
grub screw, which is well recessed. 

To appreciate more fully the extent of 
our range, and for further details of the 
" Silver Dial Set " illustrated here, 

Send for Leaflet 1500/C. 

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

Telephone RlPpleway 5538 (I2 Lines) 
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UNBIASED 
Unlicensed Sets 
HOW many unlicensed sets are 
there in this country? I am told 
that a recent industrial survey cover- 
ing car radio showed that only about 
50% of the sets were licensed. It 
does not surprise me in the least to 
hear this opinion, and I think the 
proportion in the case of domestic 
sets is fully as bad. 

Look for example, at the numer- 
ous houses which are let out in what 
are euphemistically called one -room 
flats. In these days of miniaturized 
transistor sets, I wonder how many 
of the tenants -some of whom are 
very transient- bother about a 
licence? I would go even further 
and say that in a great many cases 
the owners of these sets think that 
the licence -if any -of the landlord 
covers them. 

When a householder changes his 
address he can fill in a form for 
letters to be redirected and one of 
the questions asked on the form is 
for particulars of his wireless licence, 
if any. If he has no licence he is 
asked to write " None." The non - 
licence holder can write " None " with 
a perfectly clear conscience; at any 
rate that part of his conscience which 
deals with truth- telling will be clear, 
if, indeed, a conscience can be com- 
partmented, as so many people ob- 
viously think, judging by their 
behaviour. It would seem to be 
more useful to ask if the form -filler 
had a receiver, but there would, of 
course, be little point in it unless it 
were made an offence to give a false 
answer. 

But all the same, the very fact of 
a person having to fill in particulars 
of his licence or else write "None " 
might have the same psychological 
effect on a guilty conscience as does 
the presence of a G.P.O. wireless 
detector van in the neighbourhood. 

Even so, only the householder is 
affected because it is clearly stated in 
the Post Office Guide (July, 1960 
edition, page 67) that the P.M.G. will 
not undertake to re- direct the corres- 
pondence of those in lodgings, etc., 
and therefore, the people whom I 
regard as the real offenders, namely 
sub -tenants or lodgers, do not receive 
even the psychological stimulus of 
answering the questions about 
licences on the mail redirection form. 

I am quite aware a G.P.O. in- 
spector has authority to call at any 
time and inspect the wireless installa- 
tion of a licence holder. But he cer- 
tainly can't demand entrance to the 
home of a non -licence holder but 
must apply to a Justice of the Peace 
for a search warrant, after first satis- 
fying the T.P. that he has reasonable 
grounds for suspicion. But Section 
15 of the Wireless Telegraphy Act of 
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1959 only mentions a search warrant 
for premises. It makes no mention 
of a search of the person of a suspect 
which would, therefore, be ultra vires. 
In these days of tiny transistor sets, a 
radio receiver can easily be concealed 
in a man's pocket, or even in the 
corsage of a lady's dress. If an 
over -zealous Post Office official 
dared to search in the latter place, 
he would find himself on very dan- 
gerous ground indeed. Supposing 
the lady in her haste to conceal the 
set had inadvertently knocked the 
switch to the " on " position, it would 
be very galling but singularly apt if, 
as the perspiring official searched 
the room, the strains of " Music 
While you Work " burst forth from 
the depths of her person. He could 
only gaze at her in baffled im- 
potence, knowing full well that he 
dared not search her. It would be 
truly an apoplectogenic situation. 

At one time the outdoor aerial 
made it obvious when a TV set was 
installed but in these days more and 
more indoor aerials are in use, and 
before many years have gone by, we 
shall all be using sets with built -in 
aerials. 

Could not a question about wire- 
less licences be included in the cen- 
sus form which we shall all have to 
fill in on April 23rd next, or better 
still, could not such a question be put 
in the form which we all receive 
annually for the compilation of the 
electoral roll. 

In my opinion, if every person 
who ought to have a licence did, in 
fact, have one, the B.B.C.'s revenue 
would be increased considerably. 

Cymatology 
RECENTLY, when reading an in- 
teresting article by a learned profes- 
sor who is also a Fellow of the Royal 
Society, I was a little surprised to 
find that when he mentioned electro- 
magnetic waves, he appended in 
parentheses the explanatory words, 

light waves or radar waves." It 
was at once clear to me that he was 
not writing for his peers, who would 
naturally not need to be told what 
electromagnetic waves do for a 
living; nor, I realized, could he be 
writing for people having a slightly 
lesser standard of knowledge, pos- 
sessed, for instance, by those who 
have only just matriculated in Wire- 
less World readership. 

It was only after further thought 
that it suddenly dawned on me that 
the writer (Professor J. L. Synge) 
had chosen the words " radar waves " 
with that careful and precise thought 
which one associates with an F.R.S., 
and that he may have intended it as 
an indirect rebuke to all those of us 
who use the vague and unsatisfactory 

word " radio " in such phrases as 
" radio receiver " and " ri. amplifier." 

When all is said and done, the true 
definition of a radio wave is one 
which is radiated in any medium. 
There is nothing to restrict the word 
radiation (and, therefore, radio) to 
the electromagnetic spectrum except 
customary usage or, more correctly, 
misusage; if that be allowed to in- 
fluence us we cannot cavil at the 
great majority of our fellow citizens 
who misuse the lovely old English 
abbreviation " ain't," and pervert it 
from its true meaning. 

It is clear that electromagnetic 
waves are merely a subdivision of 
radiated waves (or, in other words, 
of radio waves). Sound waves also 
are undoubtedly radiated and, in like 
manner, if we drop a stone into a 
pond, do we not bring about the 
radiation of surface waves in the 
water in ever -widening circles? 
The O.E.D. lends support to my 
views as it tells me, inter alia, that 
radiation is " the manner in which 
the energy of a vibrating body is 
transmitted in all directions by a 
surrounding medium "; it does not 
define the medium. 

The word " radar " which the pro- 
fessor uses has a very clear and pre- 
cise meaning, for it was synthesized 

Searching for my stud with e.m. waves. 

from the initial letters of words 
defining a particular application of 
e.m. waves, and has nothing to do 
with the altosonic or supersonic 
waves which bats use for a similar 
purpose. 

We ought, therefore, to rename 
our radio receivers, and also cease 
to talk of an r.f. amplifier. But we 
must be careful not to adopt the 
name e.m.w. receivers for, obviously, 
that could equally well mean a 
camera, and it would certainly lead 
to confusion if we spoke of an e.m.f. 
amplifier even though the set -up 
which we call an r.f. amplifier is, in 
fact, a voltage amplifier. I do feel 
that only a person with the precise 
mind of an F.R.S. could help us 
straighten out our nomenclature; 
but probably some of you may have 
some good ideas? 

WIRELESS WORLD, DECEMBER 1960 
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AVO INSTRUMENTS
Made within the shadow of Big Ben,
AVO instruments enjoy a reputation
for reliability which, like the chimes
of this famous Tower, reaches the
farthest corners of the world,

D.C. Amplifiers Regd. Trade Mark

Radiation Monitors

Valve Voltmeters

Multi -range Testmeters

Valve Testers

and other electronic

and nucleonic instruments

it-,S.NY(.0 "I'D AVOCET HOUSE 92-96 VAUXHALL BRIDGE ROAD LONDON S.W.I

Telephone: ViCtoria 3404 (12 lines) Cables: Avocet, Sowest, London
G23 A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES
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WID ST RANGE...
.. Fastest service

. . . consistent quality . . . this is the triumvirate
which induces so many premier organizations to rest

their resistor needs in our hands. Post a card for our illustrated
stock book issued alternate months. Indicate your particular

interests-once you are on our mailing list you will be
automatically notified of new resistor developments.

P.S. Our prices are very competitive too !

CARBON WATTS OHMICRANGE TOLERANCES -E

I. Solid Vio-1/2 10-10M 5% 10% 20%
1 and 2

2. Cracked 1/3o - l 10.-10M 5% and 10%
5. V. High Resistance IA ___.3 50M -1013 5% - 25%
6. * High Stability lAo -2 I - 50M 0.5% I% 2% 5%
7. High Stability

encapsulated in
Epoxy Resin 1/4, I/2, I 100-47M 1% 2% 5%

4. Metal Oxide Precision 1/4 -- 2 100-4.2M 1% 2% 5%

WIREWOU ND
8. Vitreous 1-500 1 -150K I% 2% 5%
3. Cemented y, _ 1 5 1 - 25K 5% and 10%

*The ubiquitous blue (1%) grey (2%) "HISTABS"

E RADIO RESISTOR CO. LTD.
9-11 PALMERSTON ROAD, WEALDSTONE, HARROW, MIDDX. Tel: HARrow 6347
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Full information on the range of Mullard trigger tubes is
available-please write or telephone Mullard House.

MULLARD LIMITED
Mullard House  Torrington Place

London W.C.1  Tel: LANgham 6633

LARD
RIGGER

ESin control and
switching circuits for..

Life and Reliability
Mullard cold cathode tubes offer a life
expectancy and reliability comparable
with the highest quality components used
in electronic equipment.

High Sensitivity
Only a small energy pulse is required to
"trigger" the main discharge. A gain of
100,000 may be achieved.

Instantaneous Operation
Cold cathode tubes are always ready for
instantaneous operation. They are ideal
for stand-by and intermittent duty appli-
cations.

The Mullard range at a glance
Z700U Low cost subminiature tube for use in computing/

switching circuits.
Z700W Subminiature tube with two trigger electrodes for

use in reversible ring counters.
Z701 U Subminiature tube particularly suited for speech

passing in electronic telephone exchanges.
Z803U Extremely stable, close tolerance miniature tube.

Z900T Miniature tube intended primarily for intermittent
operation from d.c. or 115 volt a.c. supplies.

Mullard
GOVERNMENT AND

INDUSTRIAL VALVE DIVISION

MVT4ozb



WIRELESS WORLD

Held up
for

the right
transistor?

DECEMBER, 1960

When you find yourself in the sort of situation where you have to come across

with the right transistor or else-when either you've got it or you've had it

give us a shout. We have developed many special types of transistor for a

number of unusual applications. A request from you will bring full particulars.

EDISWAN
SEMICONDUCTORS

THIS COULD BE IT!
DID YOU SAY A GERMANIUM JUNCTION TYPE

NPN SWITCHING TRANSISTOR

WITH A MINIMUM
FREQUENCY CUT OFF OF 3, 5 or 10 Mc/s.

Then the transistor to get you out of trouble is either the
EDISWAN MAZDA XA701  XA702 or XA703

Associated Electrical Industries Limited
Radio & Electronic Components Division

Semiconductor Department, 15S Charing Cross Road, London W.C.2
Tel: GERrard 6660  Telegrams: Sieswan Westcent London

CRC 15/80
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Transistorized
UNIVERSAL
COUNTER

TIMER

Frequency Measurement

Random Counting

Frequency Division

Time Measurement

Frequency Standard

.nicer.411 coupler timer

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

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

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

combination.

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

Full technical specification available on request.

RANK CINTEL LIMITED
WORSLEY BRIDGE ROAD  LONDON  SE26
HITHER GREEN 4600

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

McKellen Automation Ltd., 122 Seymour Grove, Old Trafford, Manchester 16; Hawnt & Co. Ltd., 1121114 Pritchett Street, Birmingham 6
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L324 X -band Isolator

This isolator is a ferrite loaded waveguide
component with unidirectional character-
istics designed to isolate an X -band
microwave source from reflections caused
by mismatch. It is suitable for incorpora-
tion in equipment or for use as a laboratory
aid and is tunable for peak performance
over X -band.

MULLARD EQUIPMENT LIMITED

Mallard House  Torrington Place  London WC1

Telephone: Langham 6633

advanced

Microwave

Sub -Units

for special

applications
The accumulated knowledge and experience
of Mullard Equipment Limited are demonstrated in
their ability to produce microwave units which are
both advanced in design and dependable in operation.
Typical of recent developments is the L324 isolator
described here. Other current developments include
X -band isolators, circulators, co -axial mixers, switches
and folded tees.

If you have a microwave problem just write to
the address below. A wealth of experience will be at
your disposal to provide the answer.

SIs

Z

50

TYPICAL GRAPH OF VARIABLE ISOLATOR
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first again

now with

...again!

BR/MAR exhibited the first
British -made 23" teletube in this
country.... it is now in production!

110° with tripotential electrostatic focus

Virtually right-angled corners

Flat faced

Nominal overall length of 13.?1,-"

better make it IRMO

Brimar Limited
FOOTSCRAY  SIDCUP  KENT  FOOTSCRAY 3333
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HERM

where
you gel
performance !

A tape recorder is only as good as its deck. This is where
precision in manufacture and assembly is vital for
professional standards of recording and reproduction.
In the Brenell Mark 5 deck there's a rare combination of
advanced technology and an almost -forgotten kind of
craftsmanship.
The Mark 5 deck has a remarkable, new main
motor of a type widely regarded as the most effi-
cient to be used in tape recording. The HYSTE-
RESIS SYNCHRONOUS MOTOR, with a balanced
outer rotor and a heavy, statically and dynamically
balanced flywheel. It brings ' wow and flutter '
down to below .1% at 71- ips!
This and the other components providing the specifica-
tion shown below are assembled with fanatical care.
Brenell Mark 5 (and all other equipment) production
is an individual task which is repeatedly checked and
tested. Nothing less than mechanical and electrical
perfection will do.
At 28 gns., you'd be missing a great deal to pay less
and there's no need to pay more.
Abridged specification
3 INDEPENDENT MOTORS
4 RECORDING SPEEDS
FAST REWIND in either direction. 1,200ft. reel rewound in 45
seconds.

WOW AND FLUTTER FREQUENCY RANGE:
Below .05% at 25 ips 15 ips: 50/16,000 c/s f 3db
Below .I% at 74 ips 74 ips: 60/12,000 c/s ± 3db
Below .15% at 31 ips 31 ips: 60/7.000 c/s ± 3db
Below .254;, at Ig ips Ig ips: 60/4,000 c/s ± 3db

SELECTIVE FREQUENCY CORRECTION at 15, 74 and 31 ips.
ACCEPTS 84in. REEL,. PAUSE CONTROL. DIGITAL REV. COUNTER,
PROVISION FOR E:-.TRA HEADS.

Brenell
TAPE RECORDERS:

3 STAR. 58 GNS. MK. 5. 64 GNS.
3 STAR. RP STEREO. 89 GNS.
MK. 5 RIP STEREO £99 .12 .0

track available with 3 Star models
Full &tails and the address of your nearest stockist from the Sole Manufacturers

BRENELL ENGINEERING CO. LTD.  la DOUGHTY STREET
CHANCERY 5809 & HOLBORN 7358

GD514

7 MARK 5 DECK
28 GNS.

 LONDON  WC1

h 1C 5
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STC
N

4300 RANGE OF HIGH STABILITY CARBON FILM RESISTORS

COMPONENTS

The 4300 range of carbon film resistors is available where a
reliable high stability close tolerance resistor is required for use
in critical circuits.
The range comprises five main groups -110 W.. W., ¢ W., 1 W.,
and 1 W. Within the limits listed below resistors are available in
all preferred values. Other values can be supplied to Order.

4302 1 WATT -RESISTANCE 10 C2 1010M fl ±

4303 WATT -RESISTANCE 10 0 to 7.5M C2 ± 1%
(approved to RC2.0 of RCS.112 from 10 0 to 1M

4304 WATT -RESISTANCE 10II to 5.1M f2± 1%
(approved to RC2.D of RCS.112 issue 2 from 10 i2 to I M

4305 WATT -RESISTANCE 4.3 c to 4.7M 0 ± 1%
(approved to RC2.E of RCS.112 issue 2 from 10 0 to 1M 0)

4307 1/10 WATT -RESISTANCE 10 0 to 470K S2 ± 5%

Send for Data Sheets CFR

Standard Telephones and Cables Limited
GROUP Registered Office: Connaught House, Aldwych, London, W.C.2

6o/pro RECTIFIER DIVISION: EDINBURGH WAY HARLOW ESSEX
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In the new underground plant
at Fort Dunlop the testing of
tyres at very high speeds is
being facilitated by the use of
television. Enormous centri-
fugal forces are developed on
test tyres at speeds in the region
of five hundred miles an hour
and, for reasons of safety, all
operations are directed from an
above ground control room.
The industrial television system
consists of two Pye cameras
mounted on separate pedestals
travelling along an optical
bench. These are situated
underground in a cubicle just
outside the machine chamber.

TV i n Research
The precision control of camera
movement and lens change is
achieved in the control room,
where two 14 inch monitors,
centrally placed between two
banks of recording instruments,
present the selected camera
views; in addition, a calibration
grid, electronically superim-
posed on the television image,
enables tyre movements to be
measured accurately during
the tests. This system gives the
operators the closest possible
observation under conditions
of perfect safety.

PYE T.V.T. LIMITED INDUSTR IAL DIVISION
9, Upper Berkeley Street, London W.I. Telephone: AMBassador 3044
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sta nfe rite
magnetic materials

from STC

PERMEABILITY RANGE FROM

15 to 2500

`Stanferite' is the latest magnetic
material to be added to the already well
known STC range of Permalloy powder,
strip and Permendur products.

'Stanferite' is a non-metallic material having
high resistivity with consequent low eddy -
current losses. This characteristic enables it
to be used at much higher frequencies than
was previously possible with metallic
materials of similar permeability.

'Stanferite' can be supplied in the form of
pot cores, cylinders, rings and "U" -shaped
pieces to meet most applications.

Material Initial
Permeability

frequencysparjonr Typical applications Typical Core Shapes

(Manganese Zinc Ferrites) - both of which have high permeability
and low -loss at frequencies up to I Mc/s.

S.F.1 2 000 to 3 000 Up to 1 Mc/s Wide band and Miscellaneous Types of Transformers
S.F.I5 1100 to I 900 Up to 1 Mc/s High quality Inductors. Communication Transformers, Delay Lines

and Recording Heads.
Pot

(Mixed Ferrites)-having substantially rectangular hysteresis loops
and therefore eminently suitable tar data-processing applications.

S.F.3 100 Pulse Small Torpid
S.F.11 ,. Memory Arrays and Switching for Data Processing. and

S.F.14 .. Magnetic Cell

(Nickel Zinc Ferrites) - having extremely low eddy-currrent and
dielectric losses rendering them useful over a very wide frequency
range up to 150 Mc/s.

S.F.4 650 50 kc/s to 2 Mcls
S.F.S 250 200 kcis to 5 MO Toroid,
S.F.6 100 500 Itc/s to 15 Mc/s H.F. Transformers and Inductors, Tuning Coils, Saturable Reactors. "U" Pot and
S.F.7 30 I Mc/s to 50 Mc/s Cylinder
S.F.8 IS 10 MC'S to ISO MC/S

COMPONENTS

GROUP

Write or telephone for Technical Data Sheets to:-

Standard Telephones and Cables Limited
Registered Office: Connaught House, Aldwych, London, W.C.2

MAGNETIC MATERIALS SALES DEPT : EDINBURGH WAY ' HARLOW ' ESSEX

60/4MM
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Where great things are done

with Microwaves

RADAR : Fire Control Navigation of Aircraft and Small Ships Automatic Landing Missile

Guidance Transponders COMMUNICATIONS : Multichannel Radio Links for telemetering

Data and Speech  VALVES : Klystrons and Magnetrons for 35 Gc/s and 75 Gc/s bands Monitor

Diodes for 1 Gels to 35 Gc/s INSTRUMENTS: Comprehensive Waveguide measuring circuits

covering 6 to 75 Gc/s  RESEARCH : Outstanding Research and Development of the latest techniques.

alL1011j
COMMUNICATIONS DIVISION RADAR DIVISION VALVE DIVISION

MICROWAVE & ELECTRONIC INSTRUMENTS DIVISION RADAR RESEARCH LABORATORY

ELLIOTT BROTHERS (LONDON) LTD
Elstree Way, Borehamwood, Hertfordshire  Elstree 2040
Airport Works, Rochester, Kent  Chatham 4/4400

A MEMBER OF THE ELLIOTT-AUTOMATION GROUP
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the name to remember for

INDUSTRIAL TYPE
TRANSISTORS
BIDIRECTIONAL GERMANIUM TRANSISTORS
(Effectively symmetrical in significant parameters)
TYPES TK 20 C, TK 25 C
For high frequency switching circuits (cut-off
frequency greater than 8 Mc/s with the TK 25 C),
or small signal amplification.

ASYMMETRICAL GERMANIUM TRANSISTORS

TYPES TK 30 C, TK 31 C
For high frequency switching circuits (cut-off
frequency greater than 8 Mc/s with the TK 31 C),
these are asymmetrical versions of the TK 20 C
and TK 25 C respectively.
TYPE TK 23 C
For general purpose low and intermediate
frequency applications and telephone and tele-
graph carrier systems.
TYPES TK 40 C, TK 41 C, TK 42 C
For audio and intermediate frequency oscillators
and amplifiers requiring high gain and a Dower
output of several hundred milliwatts.

SILICON TRANSISTORS

TYPES TK 71 C, TK 72 C
For amplification, switching and control in
extremes of ambient temperature; and having
excellent saturation characteristics at high col-
lector currents, unusual in silicon transistors.

COMPONENTS

GROUP

6016 MK

Standard Telephones and Cables Limited
Registered Office: Connaught House, Aldwych, London, W.C.2

TRANSISTOR DIVISION: FOOTSCRAY SIDCUP KENT
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MCs1 104

Keep in touch-with BCC and the latest in communications techniques

BCC's Type 400/100 VHF 15 -watt Fixed Station makes other
means of communication look a little old fashioned. It's
designed for the control of mobile systems, point-to-point
links, ground/air communications and similar uses. Two-way,
single or dual frequency simplex, or duplex operation. Auxil-
iary units are available for extended or remote simplex or
duplex operation. A fully -descriptive leaflet is available.

Consult our Systems Planning Service for full Information
and guidance on communications systems planning

BRITISH COMMUNICATIONS CORPORATION LIMITED
High Wycombe, Bucks Tel: High Wycombe 2501
Cables: BeeCeeCee High Wycombe And at Wembley

af'
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RELIABLE PERFORMANCE
demands

STC COMPONENTS
The standard of reliability of STC components is set by the vital
roles of the navigation and communications equipments in
which many of them are used. The consequent employment of
top grade materials and high degrees of skill and care in
manufacture ensures that all users of STC components
may have the fullest confidence in them.

YOU CAN RELY ON STC COMPONENTS

Brimistors Germanium Photocells
Capacitors Contact Cooled Hermetic Seals High

Stability Resistors  Magnetic
Materials Quartz Crystals
Relays Special Valves

Rectifiers Ferrite*
Germanium Diodes

Selenium Rectifiers Silicon
Rectifiers Silistors
Suppressors Transistors
Thermistors Transformers
Zener Diodes

Get to know the rave of STC Components-write for booklet M/103
which lists all components and their relevant technical literature.

COMPONENTS

GROUP Registered Office: Connaught House, Aldwych, London W.C.2.

COMPONENTS GROUP FOOTSCRAY SIDCUP KENT
60/3M

girmdard Telephones and Cables Limited
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meters made to measure

seven -range
meter, including
V, mV, IJA, made
for Elliott's at
short notice

This seven -range meter, using
Ernest Turner Model 605 was
calibrated with special ranges by
Anders at short notice for Elliott
Brothers Ltd for the special-
purpose test gear shown above. All
the meters in this complex
installation were supplied by
Anders, who have the pleasure of
carrying out similar work for a
number of famous manufacturers.
Anders are indebted to Elliott
Brothers for kind permission to
illustrate this equipment.

The Anders Instrument Centre commands the largest stocks of meters in the country, unique calibrating

facilities, and detailed knowledge of metering problems. Most standard meters are supplied immediately.

Non-standard meters of all kinds, shapes and sizes, for special voltage and current ranges, are accurately

calibrated, tested and normally ready within 10-14 days. Makes include Avo, Crompton Parkinson,

EAC, Elliott, Pullin, Taylor, Turner, Weir, Weston. Types include moving coil, moving iron, thermo-

couples, electrostatic, dynamometers, from 1 r to large switchboard instruments, and complete range

of accessories. Please write or 'phone for details of the Anders meter service.

ELECTRONICS LIMITED
103 Hampstead Road, London NWI. Tel: EUSton 1639
Contractors to GPO and Government Departments.
Ministry of Aviation approved.

METERS, ELECTRONIC AND TEST EQUIPMENT TO INDIVIDUAL SPECIFICATIONS
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"Well, what's so special about that?"

DEFINITION
"O.K.-it's an ordinary characteristic but what isn't so ordinary is that we have got
definition of this valve's performance. Definition in a special way that is. For instance,
we know just what 'spread' we can expect in every batch that is delivered, and we
have an indication of the spreads that we can expect over life.

This information is a tremendous help when you're designing equipment that's got
to be reliable and you get it on Mullard Special Quality valves. You get this infor-
mation because of the work they put in at their quality and test laboratories; with it
you can design circuits that allow for possible valve variations and so achieve stan-
dards of equipment dependability that might otherwise not be possible.

Closely controlled characteristics are a feature of some Mullard Special Quality
valves-others have a particularly long life expectation and some are designed for
application where physical shock and vibration are likely to be experienced; some

even have a combination of these features."

Mullard SPECIAL QUALITY

"When it comes to selecting the right valve for the right job,
you know, the people at Mullard House are very helpful-
they can give you all the facts you need and what's more
they're always happy to discuss problems with you."

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

Telephone: LANgham 6633.

MVTA38ta
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POPULAR

REPLACEMENT

SPEAKERS
For the guidance of the trade and public we publish
below a list of the most popular ELAC replacement
loudspeakers.

We have made this selection from our wide range of
speakers as they cover practically all the require-
ments of the replacement trade.

The new prices are now operative.

POPULAR REPLACEMENT MODELS
Type Ref Flux Retail Price Purchase Tax

5in. 5G 6500 g 20/6 6/7

64 -in. 6G 6500 g 21/6 6/11

7 x 4in. 47G 6500 g 20/6 6/7

7 x 3in. 37G 6500 g 20/6 6/7

8 x 3in. 38G 6500 g 20/6 6/7

8 x 5in. 58C 8500 g 24/6 7/10

8in. 8C 7000 g 25/6 8/2

All loudspeakers have Standard 3 Ohm impedance. Higher
impedances can be supplied at an extra cost of 31- plus
1/- Purchase Tax.

Please write for leaflets and further details.

ELECTRO ACOUSTIC INDUSTRIES LIMITED
Stam,ord Works, Broad Lane, Tottenham, N.I5 Tel: TOTtenham 0505

I.
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"Well, what's so special about that ?"

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

This feature of long consistent performance is typical of many of the Special Quality
valves they make at Mullard. They achieve these standards by combining sound
design with first class materials and, of course, thorough testing. In a single year,
Mullard carry out something like 30 million valve hours of life testing on these types.
Obviously, the many valves used are subsequently destroyed.
You can see that with this kind of background, equipment manufacturers-and
users-can specify Mullard long life Special Quality types and be pretty sure that they
won': be caught out by valve failures. And that's important nowadays when so much
equipment serves vital functions where failure can mean real trouble.
Long life is only one feature of the Mullard Special Quality range; there are types

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

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

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

Tel : LANgham 6633 MvTA 405A
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The R.I. SIGNAL GENERATOR . . .

NETT PRICE IN U.K.

£72
Full technical details in Leaflet 1V38

available on request.

4dvasee COMPONENTS LIMITED

INSTRUMENTS DIVISION

TYPE B4
MODEL A

100 kc/s to 80 M/cs
in 6 bands

MODEL B
30 kc/s to 30 MO

in 6 bands.

Calibration accuracy of both
models is ±. I%

to be sure !
The " Advance " B4 Signal Generator is a well tried and proven 4nsuument
which incorporates special features consisting of a monitored r.f. output
and variable modulation depth (which is also monitored); an 80 dB attenuator
of special design provides exceptional accuracy of attenuation throughout
the frequency range and an unusually Low [eakage factor is achieved by
triple screening of the r.f. oscillator, and by mounting the calibrated dial
on the outside of the case.

OUTPUT IMPEDANCE: 75 ohm unterminated; (50 ohm model available on request)
termination pad supplied to provide output impedances of 37 and 10 ohms and
a dummy aerial facility.
INTERNAL MODULATION: 400 c/s ±I0%. Modulation depth 0 to 80% ±10%.
EXTERNAL MODULATION: Model A: 10 :/s to 30 kc/s; modulation depth 0 to 80%.

Model B: 10 c/s to 10 kc/s; modulation depth 0 to 80%.
AUDIO OUTPUT: 0 to 10 volts into 600 ohms at 400 c/s.
R.F. LEAKAGE: Less than I microvolt.

ROEBUCK ROAD  HAINAULT  ILFORD  ESSEX TELEPHONE HAINAULT 4414 GID70
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"Well. what's so special about that ? "

NMI

RUGGEDNESS
"Yes it's a straightforward enough valve characteristic, but it is special because it will be maintained in
spite of the punishment-shock and vibration-it will get in the equipment where it is installed.
You see, right the way through Mullard Special Quality rugged types are designed and built to the
tightest specifications-tolerances are finely controlled, assembly methods are extremely accurate and
welding techniques are of the highest standards. Indeed all the staff who work on them are carefully
selected and specially trained-even completely new manufacturing techniques have been devised to
make sure that the end product is as rugged as possible.
When it comes to equipment that must stand up to a certain amount of shock and vibration these Mullard
Special Quality valves are just the job-a worthwhile insurance against valve failure and resulting

equipment breakdown, with the high servicing costs that go with it.
Ruggedness is only one feature of the Mullard Special Quality range; there
are types available with extra long life expectation and others with closely
controlled characteristics, some even have a combination of these features."
"So far as information is concerned, Mullard can let you have all you need on
any particular valve type. What's more, the people at Mullard House, who are
pretty knowledgeable on these things, will always help in selecting the best
valve for a particular job."

Muilard

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

Telephone: LANgham 6633
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A NEW TRANSISTOR

DESIGNED FOR00
cml D.C. CONVERTER

c= APPLICATIONS

0
Abridged Data

Progress in one of the most promising fields of transistor application-d.c.
converters-has been delayed not by a shortage of power transistors, but by
transistor avalanche breakdown caused by the simultaneous heavy currents
and high voltages encountered in inductive circuits.
Now, after extensive application work and customer consultation, Mullard
introduce the 0C28-a transistor designed and tested for use in 28 -volt d.c.
converter and similar applications where inductive loads are employed.
The 0C28 is dynamically tested to withstand 6o volts at 0.5 amp and 6o volts
at 6 amps. This testing is additional to the normal static voltage ratings of
8o volts collector to base and 6o volts collector to emitter under cut-off
conditions.
The assurance of specially controlled and specified avalanche breakdown
characteristics broadens scope for the design of nominal 24 volt power
converters, even where the actual supply voltage rises on occasions to 3o volts
or more. For operation in self -oscillating circuits a tight control on current
gain is exercised.
In static and mobile equipments-in road, rail, sea and air -borne appli-
cations-the generation of high voltage for lighting, instrumentation,
communication and control is now possible. The performance and small size
attainable are exemplified by a pair of 0C28's mounted on a folded blackened

in. thick copper plate of area 31 in. x 14 in. Operated from a 28 volt supply
in a push-pull circuit utilising two small transformers, they will deliver loo
watts at 195 volts d.c. with an overall efficiency of 86% in ambient temper-
atures up to 8o°C.
Please write on your company letterhead for data sheets and any further
information on the 0C28.

Veb max. (I.= o) -8oV
V max. (cut-off) -6oV
V max. (1c=o.5A) -6oV
Vee max. (lc= 6A) -6oV
I, max. 6A
ptot max. at 45°C mounting base

temperature 30W
T1 max. (continuous rating) 90°C
TI max. (intermittent rating, 200 hours

max.) 100°C
"C:(' (at Vc = -IV, lc= IA) 20 to 55
t' (at Vc= -IV, I°= 6A) 15 to 30

SEMICONDUCTOR DIVISION MULLARD LIMITED  MULLARD HOUSE
TORRINGTON PLACE  LONDON W.C.1  TEL: LANGHAM 6633

Mullard
industrial

semiconductors
MISz4a
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DOUBLE ENDED STAINLESS
STEEL VACUUM OVENS

Single Vacuum Oven
double -flanged with glove boxes each end.

* Made throughout in polished stainless steel.

* Single action door openings.
* Rectangular with shelf spacings to suit.
* Double ended controls.
* Electrical interlocking of air inlet and isolation valves.

* Outer cover hermetically sealed.
* Temperature range 0°-300'C or equivalent F.

* Temperature Control: Normal -L71"C. Special I -IC.

* Internal Spacing 7in. x 8in. x I8in. (can be altered to special
requirements).

* Vacuum Range: To 10-4.

* Respective Vacuum Gauges incorporated.
* Automatic air inlet valve on Backing Pump.
* Visual indicators and fuses on all switches.

* Flanged for fitting into Dry Box.

Vacuum Oven with
glove box.

View showing automatic interlocking of
unloading compartment on glove box.

We design and manufacture Ovens to
Customers' special requirements. Should
you have any problems in this field our
Technical Department is always willing
to help you solve them.
Vacuum Ovens with temperatures of up
to 600°C are also manufactured by us on
similar lines but with Sectional Heating
and Water -Cooled Ends.

VACWELL ENGINEERING CO. LTD.
WILLOW LANE, MITCHAM, SURREY

Phone : MITchorn 8211 (3 lines)
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QUICKER SERVICING AND MORE PROFIT
WITH NEWNES E-

RADIO AND TELEVISION SERVICING i
mnununnununnunnuninnumunnninunnuunnnonnununnunnumninnumunnunumnnummunnumninuninnuuninnumunnuirunununnuninunnung

2,300 Models (Pre 1954 - 1960)
IN SIX PACKED VOLUMES

This is Newnes Complete Library of Servicing Data.
Here are all the circuits, component and layout dia-
grams you must have for speedy, efficient repair work,
tuning and general maintenance-over 2,300 models
pre -1954 right up to 1960 including those contained in the
separate volumes offered below. Everything you want for
profitable servicing and satisfied customers is in
this comprehensive library.

Ii11111111111111111111111111111111111111111111111E

Make your choice

FOR

I 7 DAYS '

TELEVISION, RADIO, RECORD

REPRODUCERS, TAPE RECORDERS-

(

.RADIO MD
11A011101)

RADIO AND CTEIEVISION
RADIO Mu I TFAIVISION

TELEVISII1N sERvlatiG rElivislt)s i SERVICING-

SERVICING.
SERVICING

:g

,I7Orteit

Servicing Data for Ace, Alba, Ambassador, Argosy, Armstrong, Baird,
Banner, Beethoven, Berec, Brayhead, Bush, Capitol, Champion, Channel,
Collaro, Cossor, Cyldon, Dansette, Decca, Defiant, Dynatron, E.A.R., Eddy-
stone, Ekco, Elizabethan, E.M.I., Emerson, English Electric, Ever Ready,
Ferguson, Ferranti, G.E.C., Grundig, H.M.V., Invicta, K -B, McCarthy,
McMichael, Marconiphone, Masteradio, Motorola, Murphy, Pageant, Pam,
Perdio, Peto Scott, Philco, Philips, Pilot, Portadyne, Pye, Pye Telecommuni-
cations, Radiomobile, Rainbow, Raymond, Regentone, R.G.D., Robert's Radio,
Sobell, Spencer -West, Stella, Strad, Ultra, Valradio, Vidor, Walter, Webcor.

In addition-every purchaser receives 2 years' Free Radio and TV Postal Advisory Service

MILO

3,800 Circuit
and Component

Diagrams

Over 3,750 Pages

E ==
--2 without obligation
= a
= to buya =
kiminimmiiiiminiummitiiiiiit;

TEL

RAD-

I I: [EVISI

%-bUrli
WI( N

(I

OR YOU CAN HAVE INSTEAD -

Data for 1958/59 and 1959/60 Models
750 POPULAR MODELS IN TWO HANDY VOLUMES

In these two volumes you have at your fingertips all the data you need to
keep the newer sets working efficiently.
The 1958-59 Volume contains 672 pages of data, circuits, components and chassis layout
diagrams for over 300 popular models. TV, Radio, Tape recorders and Record Reproducers.
etc.

The 1959-60 Volume provides all the wanted servicing data for 350 popular models. 656
pages. Includes recent developments, servicing hints, etc.
We urge you to act to -day. It costs you nothing to examine these valuable servicing
aids and there is no obligation to buy!

TICK YOUR CHOICE BELOW

RADIO & TV SERVICING
6 VOLUMES (1954/60
Models)

I11/- Deposit. 20 monthly payments of
11/-, paying £11/11s. Cash in 8 days

I £11.

2 VOLUMES (1958/60
I Models)

15/- Deposit. 9 monthly payments of
10/-, paying £5/5/-. Cash in 8 days £5.

I 1--1
12/6 Dep. 4 mthly.
paymts. 10/-, pay-
ing 52/6 in all.
Lash 50/-.

(1958/59
Volume) n (1959/60

Volume)
12/6 Dep. 4 mthly.
pymts. 10/-, pay-
ing 52/6 in all.
Cash 50/-.

George Newnes Ltd., 15-17 Long Acre, London,W.G71

Please send me the book or books I have selected, without
obligation to purchase. I will either return the book or
books in 8 days or send the deposit 8 days after delivery,
then the monthly subscriptions as set out on left, until -.he
total subscription price of the book or books I have selected
has been paid.

Mr., Mrs., Miss

Address

Occupation

Your Signature
(Or Parent signs if you are under 21)

RV119/R71

HouseOWNER

Householder

Living with P.rents

Lodging Addren

ACT NOW
FOR 7 DAYS' FREE

EXAMINATION

No Obligation to Purchase

Special Extra Service. -
Owners are notified year by
year of publication of new
volumes. This service guar-
antees you will always be
up-to-date.
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Once again HALTRON is in

the forefront with additional

latest types making their stock

still more comprehensive.

Our prices are most com-

petitive and can be had on

application.

WIRELESS WORLD

Your specific enquiries for special types to CV. JAN and MIL

specifications are invited.

Our organisation is Air Registration Board approved.

2$

HALL ELECTRIC LTD
HALTRON HOUSE, ANGLERS LANE, LONDON N.W.5.

Tel.: Gulliver 8531 (10 lines) Telex 2-2573 Cobles: "Hallectric London"
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well connected with

Supersp

Superspeed Cored Solder, incorporating
Enthoven's unique 6 -channel stellate core,
is unchallenged as the most efficient cored
solder wire for general assembly work on
radio, television, electronic and telecommun-
ication equipment. It speeds production,
reduces costs and makes a vital contribution
to the dependability of your products.

Not only Superspeed.The knowledge that you
rely on Enthoven for all your solder require-
ments cannot fail to enhance your prestige
and increase confidence in your products. It
is a name that represents 150 years experi-
ence in non-ferrous metals and an incom-
parable record in research and development.

SUPERSPEED CORED SOLDER
for normal electrical assembly work

SUPERSPEED 'XX' CORED SOLDER
specially developed to solder tarnished, plated, and/or
oxidised surfaces easily

ENTHOVEN
SOLDER PRODUCTS

ENTHOVEN SOLDERS LIMITED

Sales Office & Works: Upper Ordnance Wharf, Rotherhithe
Street, London, S.E.16. Telephone: BERmondsey 2014

Head Office: Dominion Buildings, South Place, London, E.C.2.

Telephone: MONarch 0391
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Traisscaps
for all Transistor Circuits
SPECIFICATION

Diameter : 0.594 inches maximum

Thickness : 0.156 inches maximum

Capacitance 0.5 mfd

Tolerance : -20% +50%

Working voltage : 3 volts d.c.

Power factor: Not greater than 5%, when
measured at 1 kc/s, and
less than 0.5 volts

Leakage resistance : Not less than 100,000 ohms,
when measured at 3 volts

RES ISTOR
LI M I T E D

In line with the Erie policy of anticipating
the component requirements of the future, the
Erie Transcap capacitor is now added to our
ever-increasing range of components for use
with transistors.

Designed specifically as a small, reliable,
high capacitance, low voltage, coupling, and
by-pass capacitor, the Erie developed Trans -
cap is manufactured entirely at our Great
Yarmouth factory.

Style T, shown here in its actual physical
size, is but a forerunner of the wide range, in
differing values and voltages, which will
ultimately emerge.

I, HEDDON STREET, LONDON, W.I
Telephone: REGent 6432

FACTORIES

Great Yarmouth and Tunbridge Wells, England: Trenton,

Ont., Canada: Erie, Pa., Holly Springs, Miss., and

Hawthorne, Cal., U.S.A.

*Registered Trode Mork
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THESE GO

WIRELESS WORLD

 GOOD STRONG SIGNALS
 CLEAN PICTURES
 ELIMINATION OF AERIALS
An occasional intermediate amplifier and neat house -to -
house wiring are the only visible evidence that, in this area,
for the first time T.V. is being enjoyed at its best, with clean
pictures, no interference and no aerial replacement and
repair costs.

Built with the future in mind, the installations of to -day are
capable of handling a third or fourth channel-or more,
colour, "coin -in -the -slot" T.V. or any foreseeable develop-
ment in television and sound techniques.

EMI COMMUNITY TELEVISION SYSTEM
Full technical particulars together with

any planning assistance that
may be required can be obtained from

THE GRAMOPHONE COMPANY LIMITED.
Recording and Relay Equipment Division,
HAYES, MIDDLESEX, ENGLAND. - Telephone: Southall 2468
(One of the E.M.I. Group of Companies)

GC/CTV/3
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Easy - to - build kit - sets of
-4- -1- 4-- -4- O-

" GLOUCESTER " STEREO CABINET
KIT. Specially designed to meet the varying needs
of different homes. Mk. I houses Record Player,
F.M. Tuner, Stereo Amplifier, records, etc. Mk. II
will house a Tape Deck in addition. 46fin. long,
30in. high, 21 in. deep. " In the white " for finish
to personal taste.
Mk. I £15.18.6 Mk. II £17.8.6

" COTSWOLD " HI-FI SPEAKER SYSTEM
KIT. Acoustically designed enclosure " in the
white " 26M. x 23in. x I5ain. housing a I2in. bass
speaker with 2in. speech coil, elliptical middle
speaker together with pressure unit to cover the
full frequency range of 30-20,000 c/s. Complete
with speakers, cross -over unit, lever control, etc.

419.18.6

" CHEPSTOW " EQUIPMENT CABINET
KIT. Occupies minimum floor space. Will house
Record Player, F.M. Tuner, Stereo Amplifier and
additional power amplifiers where needed.
Dim. 35 x 18 x 33in. high. £10.10.0

HI-FI SINGLE CHANNEL AMPLIFIER KIT
Model MA -I2. 12 W. output, wide freq. range,
low distortion. 6.9.19.6

STEREO CONTROL UNIT KIT Model
USC-I. Push-button selection, accurately
matched ganged controls to ± I dB. Accepts
inputs from most tape heads and any stereo or
mono pick-up. E17.19.6

11.1.........11.411,.............411.0.11

AG -91.1 MA -I2

HI-FI STEREO AMPLIFIER KIT. Model S-88.
16 w. output, 10 mV. basic sensitivity (2 mV.
available, 20/- extra). Ganged controls. Stereo/
Monaural gram., radio and ',ape recorder inputs.
Push-button selection. Two-tone grey metal
cabinet. 625.5.6

6-W. STEREO AMPLIFIER KIT. Mode! S-33.
3 watts per channel, distortion at 2.5
w/chnl., 20dB N.F.B. Inputs for Radio (or Tape)
and Gram., Stereo or Monaural, ganged controls.
Sensitivity 100 mV. £11.8.0

HI-FI SPEAKER SYSTEM KIT. Model SS U-1.
Ducted -port bass reflex cabinet " in the white."
Twin speakers. With legs El 1/12/6. 610.5.6

STEREO -HEAD BOOSTER KIT. Model
USP-I. Hi-Fi Stereo pre -amplifier for low output
Hi-Fi P.U.'s. Input 2 mV to 20 mV. Output
adjustable from 20 mV. to 2 v 40-20,000 c/s.
Also suitable as low -noise R.C.-coupled high -gain
monaural amplifier. £5.19.6

TRANSCRIPTION RECORD PLAYER. Mod.
RP -1 U. 4 -speed A.C. motor. Ronette Stereo/
Mono pick-up. Complete on plinth. 612.10.0

TAPE AMPLIFIER UNIT KITS. Models
TA -IM and TA -IS. This Combined Tape Record/
Replay Amplifier is available in both monophonic
and Stereophonic models. Model TA -IM can be
modified to the stereo version with modification
kit TA -IC.
TA -IM 616.14.0; TA -IS, £22.4.0; TA -IC £6.

WIRELESS WORLD

DAYSTROM

Sin. OSCILLOSCOPE KIT. Model 0-12U.
Has wide -band amplifiers, essential for TV servic-
ing, F.M. alignment etc. Vertical frequency res-
ponse 3 c/s to over 5 Mt/s, without extra switching
T/B covers 10 c/s to 500 kc/s in 5 ranges 634.15.0

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

single beam oscilloscope to give simultaneous
traces of two separate and independent signals.
Switching rates approx. 150, 500, 1,500, 5,000 and
15,000 c/s. Sig. freq. response 10-100 kc/s. ± I dB.
Separate gain controls and sync. output. Sig.
input range 0.1-1.8 v. r.m.s. 69.18.6

CAPACITANCE METER KIT. Model CM -I U
Direct -reading 4fin. scale. Full-scale ranges
0-100µµF, 0-1,000/21,F, 0-0.0IµF and 0-0.IµF 614.10.0

POWER SUPPLY UNIT KIT. Model MPG -I
Input 100/120 v. 200/250 v., 40-60 c/s. Output
6.3 V., 2.5A A.C.; 200, 250, 270 V., 120 mA. max.
D.C. £4.9.0

MULTIMETER KIT. Model MM-IU. Ranges
0-1.5 V. to 1,500 V. A.G. and D.C.; 150µA to
I5A d.c.; 0.20 to 20 Pla 44in. 50µA meter.

El 1.8.6

DECADE CAPACITOR KIT. Model DC -I.
Capacity values 100µµF to 0.111µF in 100µ.µF
steps. 65.18.6

VALVE VOLTMETER KIT. Model V -7A.
7 voltage ranges d.c. volts to 1,500 a.c. to 1 500
r.m.s. and 4,000 peak to peak. Resistance 0.1 t2
to 1,000 MO with internal battery. D.C. input
impedance 11 mO. dB measurement has centre -
zero scale. Complete with test prods, lead and
standardising battery. 613.0.0

R.F. PROBE KIT. Model 309 -CU. Extends the
frequency range of our V -7A to 100 me/s. and
enables useful voltage indication to be obtained
up to 300 Mc/s. 61.5.6

R.F. SIGNAL GENERATOR KIT. Model
RF-IU. Provides extended frequency coverage
on six bands from 100 kc/s.-100 Mc/s. on funda-
mentals and up to 200 Mc/s on calibrated har-
monics. £I1.11.0

GRID -DIP METER KIT. Model GD-I U.
Functions as oscilia.or or absorption wave meter.
With plug-in coils or continuous frequency
coverage from 2 Mc/s. to 250 Mc/s. £9.19.6
Two Additional Plug-in Coils Model 34-IU extend
coverage down to 350 kc/s With dial correlation
curves, 15/..

TRANSISTORISED VERSION. Model
XGD-I. Similar to GD-IU. Fully transistorised
with a frequency range of 1.75 to 45 Mc/s. 69.18.6

AUDIO WATTMETER KIT. Model AW-IU.
Up to 25 w. continuous. 50 w. intermittent

£13.18.6

MATCHED HI-FI STEREO KIT
We offer as a ' packaged deal " the ollowing
matched Hi-Fi Stereo Equipment.
4 -speed Record Player (RP-IU) E12 10 0

6 W Amplifier (S-33) 411 8 0

Twin Speaker Systems (SSU-I) £20 II 0

Cost of Units £44^ 0
At an " all -in " price of 642.10.0

Pedestal Speaker legs 62/14/- optional extra.

 Deferred Terms 
Available on all orders above 610.

++-4.--4- ...... -4- -4- .....
DAYSTROM LTD.
DEPT. W.W.I2 GLOUCESTER, ENGLAND

A member of the Daystrom Group. Manufacturers o' the

WORLD'S LARGEST -SELLING ELECTRONIC KIT -SETS I
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highest quality at lower cost
4,- ...... -4- 4,- -4- 4-

2,' -in. SERVICE 'SCOPE KIT. Model OS -I.
Light, compact portable for service engineers.
Dim. 5 x 8 x 14fin. long. Wt. 10/lb. E18.19.6

AUDIO VALVE MILLIVOLTMETER KIT
MODEL AV -3U. I my. to 300 v. A.C. 10 c/s. to
400 kegs. 613.18.6

AUDIO SIGNAL GENERATOR KIT. Model
AG -9U. 10 c/s. to 100 kc/s., switch selected.
Distortion less than 0.1%. 10 v. sine wave output
metered in volts and dB's. 419.3.0

RESISTANCE CAPACITANCE BRIDGE
KIT. Model C -3U. Measures capacity 10pF to
1,000 µF., resistance I00,0 to S MD and power
factor. 5-450 v. test voltages. With safety switch.

47.19.6

DUAL -WAVE TRANSISTOR RADIO KIT.
Model UJR-I. This sensitive headphone set is a
fine introduction to electronics for any youngster.

62.16.6

4 -WAVE TRANSISTORISED PORTABLE
KIT. Model RSW-I. 7 Transistors and three
diodes. For Short and Medium wave -bands (200-
550. 90-200. 18-50, and 11-18 m.). In solid leather
case fitted with retractable whip aerial. i20.18.t

TAPE DECKS are now available as " package[
deals " with other equipment.

Details en request.fa 0...awl 0.11.0 11.11.1.10.11...

fr",v#,, Fittel0
MG -1

LIV.1.40.111.00.1..0.14.1..P.11,04,...

TRANSISTOR PORTABLE RADIO KIT.
Model U XR-1. Pre -aligned I.F. transformers,
printed circuit and a 7 x 4in. high -flux speaker.
Rea: hide case 614.18.6

HI-FI F.M. TUNER. Tuning range 88-108 Mc/s.
For your convenience this is available in two units
sold separately as follows Tuner Unit (FMT-4U)
with 10.7 MO. I.F. output E3/2/- inc. P.T I.F
Amplifier (FMA-4U). Complete with case and
valves 610/10/6. Total 613.12.6

AMATEUR TRANSMITTER KIT. Model
DX -100U. Covers al amateur bands from
160-10 metres. Self contained including Power
Supply. Modulator and V.F.O. 478.10.0

" HAM " TRANSMITTER KIT. Model
DX-4CU. From 80-10 m Power input 75 w.
C.W., 60 w peak controlled carrier phone.
Output 40 w. to aerial. Provision for V.F 0.

629.10.0

VARIABLE FrEQUENCY OSCILLATOR.
KIT. Model VP -1U. From 160-10 m Ideal for
our DX -40U and similar transmitters. Price
less valves 68;19/6. 610.12.0

BALUN COIL UNIT KIT. Modal B -1U.
Will mate!, unbalanced co -axial lines to balanced
lines of either 75 or 30052 impedance 44.4.6

Prices include free delivery in the U.K.

Please send me FREE CATALOGUE (Yes'No) ..... . ......... ...........

Ful: details of model(s) ...........

(Block Capitals)
ADDRESS .....

. W.W 12............. -4-
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Microwave equipment

Xi.for the and band 1

Measuring bench for 8.2-12.4 kMc s

pHI Lips electronic measuring
Sold and serviced by Philips Organizations all over the world
Sole Distributors in the U. K. : Research &Control Instruments Ltd.,
207 King's Cross Road, London W.C. I
Overseas enquiries please, to the manufacturers,
N.V. Philips, EMA-Department, Eindhoven, the Netherlands.
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XTYPE DESCRIPTION MAX. VSWR.

PP 4020 X Straight Waveguide Section - Length 10, 20, and 40 cm
PP 4025 X E -plane Bend 1.07 Radius of curvature 29 mm
PP 4030 X H -plane Bend 1.07 Radius of curvature 29 mm
PP 4035 X Twist 1.10 Length 187 mm
PP 4040 X Shunt Tee - Length 80 mm
PP 4045 X Series Tee - Length 80 mm
PP 4050 X Hybrid Tee - Decoupling > 40dB
PP 4070 X Waveguide/Coaxial Adapter 1.50 500 N -connector
PP 4080 X Horn 1.25 Directivity: E -plane 20°, H -plane 25°
PP 4090 X Multi -hole Directional Coupler 1.05 Directivity: >40dB, coupling factor 10dB or 20dB (±. 0.2dB)
PP 4095 X Cross -guide Directional Coupler - Directivity: 20dB, coupling factor 26dB (± 0.5dB)
PP 4110 X Fixed Attenuator 1.10 Attenuation 6, 10 or 20dB (± 0.2dB), max. peak power I kW
PP 4130 X Variable Flap Attenuator 1.15 Max. attenuation >20dB
PP 4150 X Variable Rotary Attenuator 1.15 Max. mean power I W, max. attenuation 50dB, accuracy ± 2 0/0
PP 4170 X Low -power Matched Load 1.05 Max. mean power 2 W
PP 4200 X Klystron Mount - When using klystron 2K25 the output power is > 20 mW
PP 4220 X Adjustable X-tal Mount 1.10 Sensitivity: 1 mV D.C. for 0.1 pW, 500 N -connector
PP 4225 X Broadband X-tal Mount 1.50 Sensitivity: 1 mV D.C. for 10 pW, 500 BNC-connector
PP 4245 X Tunable Thermistor Mount 1.10 Freq. range 8.2-11 kMc/s, 500 BNC-connector
PP 4260 X Calibrated Short Circuit >100 Accuracy of the displacement 0.02 mm
PP 4280 X Sliding Screw Tuner from 20 to >1.02 Insertion loss for a VSWR of 20 is > 2dB
PP 4290 X Direct Reading Wavemeter - Freq. range 8.5-9.8 kMc/s,

absolute accuracy ± 2 Mc/s, loaded Q 10,000
PP 4300 X Broadband Wavemeter 1.10 Relative accuracy 3.10-4, loaded Q >3,000
PP 4360 X Measuring Cavity - Freq. range 8.65-8.95 kMc/s, loaded Q >3,000,

magnetic field for electron resonance 3,300 gauss
PP 4380 X Standing Wave Detector 1.05 Accuracy of the probe displacement 0.01 mm,

500 BNC-connector
PP 4385 X High Precision Standing Wave

Detector
- Measurable VSWR between 1.005-2.000, accuracy

probe displacement 2 p, probe penetration 0-3 mm
PP 4421 X Ferrite Isolator 1.15 Freq. range 8.5-9.6 kMc/s, forward att. < 0.8dB,

reverse att. >13dB, max. peak power 50 kW
PP 4422 X Ferrite Isolator 1.20 Freq. range 8.5-9.6 kMc/s, forward att. < 0.5dB,

reverse att.> 20dB, max. mean power I W
PP 4500 X 3 cm Noise Generator >1.20 Noise factor 18.7dB (K50A), attenuation 0-13dB

Additional Instruments: D.C. Microvoltmeter, type GM 6020 - Klystron Supply, type GM 4561 Bolometer Bridge, type GM 4460

EITYPE DESCRIPTION MAX. VSWR.

PP 4020 Q
PP 4025 Q
PP 4030 Q
PP 4035 Q
PP 4050 Q
PP 4080 Q
PP 4130 Q

Straight Waveguide Section
E -plane Bend
H -plane Bend
Twist
Hybrid Tee
Horn
Variable Flap Attenuator

1.07

1.07

1.07

1.15

1.15

Length 5, 10 or 20 cm
Radius of curvature 35 mm
Radius of curvature 37 mm
Length 50 mm
Decoupling >35dB
Directivity: E -plane 15°, H -plane 16°
Max. attenuation >20dB
max. mean power 200 mW

PP 4150 Q Variable Rotary Attenuator 1.15 Max. attenuation 50dB, accuracy ± 3 010
PP 4170 Q Low -power Matched Load 1.05 Max. mean power I W
PP 4200 Q Klystron Mount When using klystron 55,335 the output power is 100 mW
PP 4222 Q Adjustable X-tal Mount 1.25 500 BNC-connector
PP 4260 Q Calibrated Short Circuit 50 Accuracy of the displacement 0.02 mm
PP 4270 Q Sliding Screw Tuner from 10 to 1.03 Insertion loss for a VSWR of 10 is >2dB
PP 4300 Q Broadband Wavemeter 1.20 Relative accuracy 5.10-4 loaded Q > 3000
PP 4382 Q Standing Wave Detector 1.03 Accuracy of the displacement 0.01 mm

max. probe penetration I mm, 500 BNC-connector
PP 4420 Q Ferrite Isolator 1.15 Freq. range 33-36 kMc/s, forward att., 1dB

reverse att. 13-26dB, max. mean power /00 mW

Additional Instruments; Klystron Supply, type 4485 - D.C. Microvoltmeter, type GM 6020

instruments
PHILIPS

quality tools for industry and research
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LATEST IN A FAMOUS LINE

v. 542_

S31

D31

S 42 SERVISCOPE *

THREE YEARS AGO we offered the first SERVISCOPE* to Industry with notable
success. Last year we introduced a double beam version and again acceptance was immediate.
Now we extend the range still further with the new S.42, a high performance version of the original
Serviscope with many outstanding features.

 4" spiral P.D.A. C.R. tube operating at 3.7 Kv. Basically the same rugged, lightweight, versatile instru-
 Increase gain-maximum sensitivity 10 mV. ment as its well -tried predecessors, the S.42 has the
 Unique extendible light hood. ability to meet more exacting demands with its high
 Pulse bright -up for single stroke working. writing speed and additional high gain facility. Evolved
 H.F. synchronisation compatible with Y ampli- originally for computer development and servicing, the

fier performance. S.42 has special applications wherever pulses have to
Accurate calibrated input attenuator. Wide range calibrated be measured at low repetition rates, for example, a
time base (down to 5 sec/cm. if necessary). X expansion control single shot 112. sec. pulse can be seen and photographed.
to 10 dia. D.C. coupled flyback banking. Versatile triggering

In addition, it has general applications throughout thecircuit unique to 'Serviscopes'. Illuminated graticule. Weight:
18 lbs. Price: £92. electronics industry.

TELEQUIPMENT
'Serviscope' is the registered trade mark of

TELEQUIPMENT LIMITED 313 Chase Road, Southgate, London, N.14. Telephone: Fox Lane 1168
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From the Greatest Range
with the Greatest Name . . .

AXIOM 110

TREBAX 100

A.L/100

AXIOM 300

MIDAX 650

A.L/120

AXIOM 112

TREBAX 5K/20XL

. . . Goodmans High Fidelity Loudspeakers
. Established over 30 years ago, Goodmans Industries are now the

largest manufacturers of High Fidelity Loudspeakers in Europe.

A Tradition of Excellence has been maintained throughout this

period, achieving World-wide recognition.

r --I

Please send copy of High Fidelity Manual

Name

Address

G43WW

GOOD1VIANS
GOODMANS INDUSTRIES LIMITED

Axiom Works, Wembley, Middlesex

Tel : WEMbley 1200 (8 lines) Grams: Goodaxiom, Wembley, England
In every sense the greatest range-in every country the greatest name
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Perfectly Poised

for true-depth reproducti
on

The Bang and Olufsen STEREODYNE
Pick-up is a unique 4 pole 4 coil moving iron
system. FUNDAMENTALLY correct in
principle and geometry for stereo disc
recordings and provides equal compliance
in all directions with high channel
separation through the entire frequency
range.

* PRECISION ENGINEERED LIGHT ALLOY ARM

* LOW FRICTION- -LOW MASS

* ADJUSTABLE TRACKING PRESSURE 1-4 GRAMS

* PLUG-IN CARTRIDGE --EASY CHANGE, DIAMOND STYLUS

* HIGH OUTPUT-LOW IMPEDANCE, HUM BALANCED SYSTEM

Stereodyn3 arm complete with cartridge

Cartridge complete with stylus

Replacement Diamond stylus

£17 .17 . 0 inc. P.T.

£7. 7 . 0 inc. P.T.
£2 .14 . 0 inc. P.T.

We maintain that the BANG & OLUFSEN pick-up is the best available.
Why not listen and judge for yourself.
ASK YOUR DEALER FOR A DEMONSTRATION or write direct to:

To ensure quicker delivery
of BANG & OLUFSEN
equipment to our customers
in the trade or otherwise,
MAIN DISTRIBUTORS
have been established at:

LONDON & S.E.
Webbs Radio

14 Soho Street
London, W.I.

WEST
Bristol and West Recording

Services Limited
6 Park Row, Bristol, I

SOUTH
University Cameras

12 Bargate Street
Southampton.

MIDLANDS
Leicester

Co-operative Soc.

High Street
Leicester

NORTH
High Fidelity

Development Ltd.
8 Deansgate
Manchester 3

SCOTLAND
James Kerr & Co. Ltd.

435 Sauchiehall Street
Glasgow, C.2.

itireley Electric Limited
SOUTH OCKEN DON , ESSEX
Telephone : South Ockendon 3444
Telex : 24120 Ave) Ockendon "vElli ESSE>
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A.

wherever
rugged contactless*\\ k
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you'll need

medets

STATIC SWITCHING SYSTEMS

The Proximity Switch will provide a
signal to operate a Rasic Logic Unit.
whenever a mass of ferrous material
comes within 5mm of the operating face.
Having no moving parts. it is an encap-
sulated wound component suitable for use
in conditions of vibration, shock, dust.
stamp-in fact. in any environment where
the epoxy potting compound and the
cable gland wall not be damaged.

The Contactless Changeover Switch,
a form of differential transformer.
will provide signals to operate Basic
Logic Units. changing over when the
armature is rocked by about 1.5 degrees
i.e. lmm movement at one end. Apart
from the solid steel armature which
pivots on a stainless steel pin in a bronze
bush, there are no moving parts; the body
of the device being similar to that of the
proximity switch.

The Basic Logic Unit provides the
normal logic functions i.e. OR, AND.
AND I NOT. LATCH etc. The standard
inputs signal is 1.5 Volts .at 68 ohm.
although pre -amplifiers can be provided
if required. An output of 900mW into 47
ohms is normal for the basic logic unit.
sufficient to drive any Sanders trans-
ductor from 1 Watt output to 10kW
output.
The latching units have a "MEMORY"
facility enabling them to remain latched
during total power failure.

This Static Switching System provides control equipment without the use of elec-
trical contacts which may corrode, weld or wear out and with the minimum moving
parts required to provide the initial information to the system. The only electrical
components used in the entire system are encapsulated transductors, wirewound
resistors, transformers and silicon rectifiers - components used ,well within the
manufacturers' limits to ensure reliability.
The information fed to the basic logic units can be derived from photo -electric cells,
tacho-generators and any device that will provide a few milliamps into a 100 ohm
winding.

This is one of a series of new
instruments and components by

THE

gdIWGROUP OF COMPANIES

W. H. SANDERS (ELECTRONICS) LTD
GUNNELS WOOD ROAD STEVENAGE HERTS

Telephone  Stevenage 981. Telex 82159 Sanders SteV,



36 WIRELESS WORLD DECEMBER, 1960

MITER Accumulators

S

VENNER ACCUMULATORS LIMITED
Kingston By -Pass, New Malden, Surrey  MALden 2442 A member of the Venner Group of Companies

S

VENNER

SILVER -ZINC

ACCUMULATORS

The lightest and

smallest rechargeable

accumulator in the world
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You'll
have

room
for much
more...

... with the A.T.E. Series TAA
Telegraph Terminal Equipment
This unit is specially built to be as compact as possible, giving
you room for much more equipment without overcrowding.
The unit, comprising an electronic distributor and an operating
head, is equipped with two tape readers arranged to operate
alternately for continuous transmission of messages. The
space taken is kept to a minimum because the operating head
measures only 6i" in width.
Equipments are available to operate with conventional point
to point, synchronous and semi or fully automatic switching
systems.
Special features are:-
a. Automatic transmission of:-

I. Station call sign and serial
number before any message.
2. Start of message and end of
message preambles when operat-
ing in conjunction with automatic
switching system.
3. Error signal and end of message
preamble in the event of a mistake
in the tape message being dis-
covered by an operator.
4. A too character test message.
5. A routine message of up to 48
characters.
6. Station call sign and serial
number as pre -determined in-
tervals while no traffic is being
handled.

b. Speeds 45.5,50,75 bauds selected
by means of a switch, together with a

spare position for an optional speed.
c. 7, 71 or 8 unit code.
d. Stopping a transmission and re-
starting at the point when a trans-
mission was interrupted, or at any
point without starting a new pream-
ble. In the case of a tape, this facility
may be used to repeat, or omit a
particular portion of the message.
e. Transmitting the test message
direct from the distributor.

Operating Head
Dimensions 61° x 22. x 9' (16.5 cm
x 56 cm x 23 cm). Weight 31 lbs.
(19.1 Kg).

Electronic Distributor
Dimensions I9" x 8#* x (48 cm
X 21 CM x 9 cm). Weight 23 lbs.
(10.7 Kg).

AUTOMATIC TELEPHONE & ELECTRIC CO. LTD.
STROWGER HOUSE, ARUNDEL STREET, LONDON, W.C.2.
Telephone: TEMple Bar 9262. Strowger Works, Liverpool 7.

AT14991
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LOUD -SPEAKER MANUFACTURERS

FOR THE RADIO INDUSTRY SINCE 1930

REPRODUCERS AND AMPLIFIERS LTD.

WOLVERHAMPTON  ENGLAND

TELEPHONE : 22241/213/4 CABLES : AUDIO
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Hermetic Sealing
STEATITE & PORCELAIN
NICKEL METALLISING
Quality Approved (Joint Service R.C.S.C.)

WILL MEET THE MOST EXACTING REQUIREMENTS

Perfect Terminations
-made readily without special precautions by

semi -skilled labour, employing simple hand

soldering methods, R.F. Heating,

Hot Plate, Tunnel Oven or similar

mass production methods.

METALLISED
BUSHES

STANDARD RANGE

Shouldered, Tubular, Conical, Disc
and multi seals are included, assembled
with stems if preferred.
SEND FOR CATALOGUE No. 47

TECHNICAL SERVICE

Always available, do not hesitate to
consult us. Samples for test will be
supplied on request.

STEATITE & PORCELAIN PRODUCTS LTD.
STOURPORT ON SEVERN, WORCS. Telephone: Stourport 2271 Telegrams: Steatain, Stourport

SPxoo



40 WIRELESS WORLD DECEMBER, 1960

Radiotelephones by ATE-a vital service for isolated communities

In situations
like this...

TYPE 800
ATE Radiotelephones are used by indus-
trial, mining, agricultural,civi I and military
enterprises-and by research and survey
teams-in 60 countries.

This bungalow-located in the heart of one of
Malaya's largest rubber plantations-is the home
of the estate superintendent. Isolated by
many miles of dense jungle, he depends upon
modern, reliable methods of communications for
day-to-day administration, exchange of informa-
tion and security.
In situations like this, the new A.T.E. Type 800
equipment, which has been extensively tested
under arduous tropical conditions, can supply
the vital link. Latest in the A.T.E. single -channel,
V.H.F., Rural Radiotelephone range, the
versatile Type 800 can be linked direct to the
nearest telephone exchange to provide duplex
speech with full signalling and dialling facilities.
The most advanced of its kind, Type 800 has
already proved itself in service to be absolutely
reliable and efficient.

Extended frequency coverage over
V.H.F. and U.H.F. bands

New compact cabinet -type con-
struction with slide -in chassis for

easy access and maintenance

Plug-in test meter facilities

High or low power versions to suit
propagation conditions

Will work into any type of telephone
exchange with improved 'outband'

tone signalling facilities.

Modern design conforming to
G.P.O. and D.O.T. specifications

If you would like to know more about this new mains -operated equipment, or its battery -operated counterpart, the "Country Set",
write for full details to your local representative ... or send for bulletin REB.410111 to ...

AUTOMATIC TELEPHONE & ELECTRIC CO. LTD
STROWGER HOUSE, 8 ARUNDEL STREET, LONDON, W.C.2. Telephone: TEMple Bar 9262

The, speeig/I:st know/edge of ATE is at your cif.posa/ -take advantage of it 1
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THEY LOOK SO GOOD The moment you see the styling of a Truvox Tape Recorder,

\ I you know it is the machine for you. Foolproof and simple in

operation with professional facilities, a Truvox Recorder will be

the centre of your home enjoyment of speech and music.

See them at your dealers.

You'll
THEY SOUND SO GOOD

enjoy ' listening ' more than ever before. All the

technical know-how of a decade of specialisation, to give perfect sound

enjoyment, is embodied in the Truvox R6 and R7 . . . the original

sound truly recorded and truly re -played through large

loudspeakers. Hear them at your dealers.

THEY ARE SO GOOD That you'll never be

co for ct

/14*
11-4*'404.

4!,
li1 'hop

-4k  AIN*, lot"Fr

satisfied with any

other Recorder . . . once you've seen and heard them, you'll

decide for yourself . . .

THEY MUST BE TRuvox

117
H.P. Facilities
available.

SERVICE IN
YOUR OWN
HOME.

Rib

7in. spools. 10 watts out-

put. Records/Replays both

directions. Two speakers

(tweeter and woofer).

Response 30-17,000 c/s.

Retail Price 75 gns.

7in. spools. 4 watts output.

2 speeds. 8in. x 6in.

speaker. Response 30-

15,000 c/s.

Retail Price 55 gns.

Ask your local dealer for a demonstration or full details from:-

TRUVOX LTD., Neasden Lane, London, N.W.10. (Gladstone 6455)
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that's
the stuff!
MS4? Extraordinary sort of name.
Still it's extraordinary sort of stuff-a non -
melting, highly water- repellent silicone
grease with excellent dielectric properties
and a working temperature range of -50°
to +200°C. Extraordinarily good for lubri-
cating, protecting and sealing disconnect -
able plugs and sockets, cable harnesses,
ignition circuits, for maintaining high
surface resistivity in wet conditions, for
lubricating turret tuners and preventing
'leakage' around the anode caps of CRT's
-in fact for so many uses that we cannot
possibly list them all here. Why not write
in for our special brochure on MS4?

MS4 Silicone Insulating Compound
For full information, write or 'phone the
nearest branch office of Midland Silicones
or any of the following distributors:
BRITISH CENTRAL ELECTRICAL CO
LTD 6 & 8 Rosebery Avenue, London, E.C.1
Tel: Terminus 3666 Also at Briticent House,
Addlewell Lane, Yeovil
CASELCO LTD Midland Works, Canal Road,
Leeds 12. Tel: 630551
DIRECT TV REPLACEMENTS LTD
138 Lewisham Way, New Cross, London, S.E.14
Tel: Tideway 6666
ELECTRICAL TRADES SUPPLY LTD
Loveday St., Birmingham 4. Tel: Aston Cross 5671
T J GRAINGER & CO LTD 9-13 St. James
Street, Newcastle-upon-Tyne 1
Tel: Newcastle 24552
HOLIDAY & HEMMERDINGER LTD
71 Ardwick Green North, Manchester 12
Tel: Ardwick 6366
R D TAYLOR & CO LTD 9 Lynedoch Street,
Glasgow C3. Tel: Douglas 1202-3-4

(Ms) MIDLAND SILICONES LTD
(Associated with Albright & Wilson Ltd and Dow Corning Corporation)

first in British Silicones
68 KNIGHTSBRIDGE  LONDON  SW1  TELEPHONE: KNIGHTSBRIDGE 7801
Area Sales Offices: Birmingham, Glasgow, Leeds, London, Manchester. Agents in many countries.

MSE 8



DECEMBER, 1960 WIRELESS WORLD 43

the engineer appreciates
Leevers -Rich

accessibility

Freedom from breakdown is an outstanding feature of Leevers-Rich magnetic recorders, a feature which
has been achieved by sound design, fine workmanship and, not least, by accessible layout.

Accessibility of Tape Drive Mechanism
Tape decks on both portable and console models can be hinged up
(even while running) to expose underside of mechanism and all
pre-set adjustments to thorough inspection.

Accessibility of Mechanical Units
Capstan drive, spool motors, and head assembly are each built as
integral units and are accessible for removal without disturbing adjacent
parts of the mechanism or wiring.

Accessibility of Electronic Units
Standard single channel amplifiers hinge open for inspection and
maintenance. Multi -channel amplifiers consist of easily remov-
able plug-in units in a modular system which combines flexibility,
compactness and accessibility.

Engineers responsible for the largest recording installations know that Leevers-Rich accessibility permits
thorough preventative maintenance, reduces " down time," and cuts operating costs. That is why
more and more Leevers-Rich recorders are going into service with organisations where reliability is vital.

LEEVERS-RICH EQUIPMENT LTD.
78, Hampstead Rd., London, N.W.1. Tel. EUSton 1481
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For superior and reliable ferrite cores use FERRAMIC by

Plessey Ferramic components are already accepted for their reliability

and are produced by advanced techniques with rigid quality control.

As leading producers of ferrite components Plessey offer wide ranges of

pot cores and slugs, aerial rods and TV cores-together with any help

you may need on applications. A series of data sheets covering the range

of products is freely available on request.

Plessey

* FERRAMIC is a registered trade mark

Components Group

CHEMICAL AND METALLURGICAL DIVISION
THE PLESSEY COMPANY LIMITED
Wood Burcote Way  Towcester  Northants
Telephone : Towcester 312/6

O\iERSEAS SALES ORGANISATION: PLESSEY INTERNATIONAL LIMITED  ILFORO  ESSEX  TELEPHONE: ILFORD 3040
TC2Oa
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Transparent
covers for
above now
available.

HAVE THE RIGHT CONTACTS
MAJOR TYPE 13P0 3000'
The best known and most useful relay

available. Spring sets allow from
one make or break to 12 change-

overs. For minute or heavy
switching. Sensitivity
down to 20 milliwatts.
Adjustable for criti-
cal timing, fast or slow
operation. Standard
or Tropical finish.
Special adaptations
can be supplied.

I= = AMIIM 

MINOR TYPE '600' (Fitted with
double pole changeover for 253
volts, 2 amps.)
Ideal for simple switching operations
where lightness, compactness and
economy are prime considerations.
When fitted with contacts similar to
those of the " B.P.O. 3000 " type it is
faster in operation and release.

and now PLUG-IN 3000 Type Relays
Plug-in facilities in addition to all the versa-
tility and well -established, reliable
of the world's best known
relays.

* Positive con-
tact betw-en
male and tenni:
tins.
* Contacts: up It '<<
18 lieht duly or
12 heavy duty.
* Complete 'Lran-
sistorized u

* A.C. or D.C.
operation.
* Transparent or
metal cover.
* Clip retains relay
positively in any posi-
tion.

SOCKETS AND
FITTINGS ARE
AVAILABLE FROM
STOCK for immediate
assembly of units.

This relay incor-
porates 15 amp.
Micro Switch ;
5 amp. Mercury
Switch and stan-
dard 0.3 to 8 amp.
contacts.

RELA)l-5
SALES MANAGER

2 IRONGATE WHARF ROAD, PRAED ST., LONDON, W.2

Telephone: PADdington 2231

Extremely advantageous quotations can be offered for quantity orders.

Contractors to Home and Overseas Governments and H.M. Crown Agents.

features

PLUG-IN - TRANLISTORIZED UNIT
Operatic" AC at DC &eit king or Signal
Current AC or DC 5 'a 500 micro-amhs.
Transfer switching current 1O amps. or 500 v.

=NOP 111' IMMO OIMM

RELAYS FOR ALL PURPOSES can
be suppled to customers' require-
ments for:-

AUTOMATION
COMPUTERS
BATCH COUNTING and PHOTO-

ELECTRICS
TELEPHONY and INTERCOM

SYST:MS
AUTO -TIMING and AUTOMATIC

SIGNALS
MOTOR and MACHINERY CONTROL
CURRENT and VOLTAGE

REGULATION etc.
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Concentric
Piston

Condensers

Tempatrimmer
Adjustable for

Temperature
Coefficients

DEVELOPMENTS (DEAL) LTD.
72-74, DOVER ROAD, WALMER, KENT.

TEL.
DEAL
1225.

DEVELOPMENTS CO. LTD.
YLVERSTON NORTH LANCS re/:

Miniature
Air Dielectric

Trimmers

P.T.F.E. Stand -Off
and Lead -Through

Insulators

SPECIALISTS IN SUB -MINIATURE TELECOMMUNICATIONS COMPONENTS
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Two 5 -inch

high quality
instrument

tubes

These two instrument tubes are being produced by ETEL
to fulfil the requirements of a variety of applications
where a 5 -inch tube is needed. Both the 5BUP31 and
5BVP31A are high quality p.d.a. tubes with flat screens
and side plate connections. Their range of operating volt-
ages is wide and is an important feature of their versatility.
The screen of the 5BVP31A is aluminized, and the higher
operating voltages allowed with this tube suit it for
recording faster phenomena. Full data is available upon
request to the address below.

Abridged Data
Heater
Vh= 6.3V Ih= 0.55A

Capacitances
Cx'-x" . . . . 1.6pF.
Cy' -y" . . . . . . 1.5pF.
One X plate to all other electrodes
less other X plate -3.0pF.
One Y plate to all other electrodes
less other Y plate-2.7pF.

Typical Operation
5BUP31 5BVP31A

Val . . . .

Va2 . .

(for focus)

Va3 . .

Va4 . .

Vg . .

Sx . .

sy . .

2.0kV 1.5kV
500V 1.0kV

approx. approx.

. . 2.0kV 4.0kV
. . 4.0kV 8.0kV
. . -28 to -62V -43 to -92V
. . 29V/cm 57V/cm

. . 17,5V/cm 3'5V/cm

(The green medium persistence phosphor used by E.T.L. has now been designated 1331.
It is exactly the same as the E.T.L. phosphor previously called Pl.)

Cathode
Ray Tubes
ELECTRONIC TUBES
LIMITED
Kingsmead Works
High Wycombe. Bucks
Tel: High Wycombe 2020

ETL22a
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DESIGN FOR

RELIA
A new generation of

AIRADIO EQUIPMENT

LI Transistor Reliability

- Component Reliability

Environmental Reliability

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED CHELMSFORD ESSEX ENGLAND
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AD 160
V.H.F. communication system.
V.H.F. Transmitter type 6400
(short f ATR. 14 lbs.).

B
AD 260
V.H.F. Navigation system.
V.H.F. Receiver type 6401
(short 4 ART. 8 lbs.).

AD 260
V.H.F. Navigation system.
Navigation unit type 6402
(short t ATR. 9 lbs.).

AD 360
Automatic Direction Finder
ADF Receiver type 6407
(short I ATR. 181 lbs.).

AD 160
V.H.F. communication system.
V.H.F. Receiver type 6401
(short 4 ATR. 8 lbs.).

AD 260
V.H.F. Navigation system.
Glide Slope Receiver type
6404 (short i ATR. 6 lbs.).

AD 260
V.H.F. Navigation system.
Marker Receiver type 6403
(dwarf short 4 ATR. 3 lbs.)

AD 308
Radio Teleprinter Receiver.
Receiver type 4486
(short 4 ATR. 9 lbs.).

660
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by

of course

" The ' Hi-Fi' fans in Great Britain, but not in America,
have hitherto set their faces against record changers; Per-
haps this will cause them to look round a little."

Vide Percy Wilson, Gramophone, Sept. 1960

THE GARRARD ENGINEERING
AND MANUFACTURING CO LTD
SWINDON WILTSHIRE

Ond Now/
theTonscription un*ri-

with Oulochonge

LABORATORY SERIES
AUTO TURNTABLE TYPE
A designed specially to meet
the demand for a Transcrip-
tion Record Player with
provision for automatic use
if desired. The heavy turn-
table incorporates a mag-
netic shield and sufficient
thickness of non-magnetic
materials to provide ideal
operating conditions for the
most sensitive pick-ups. A
unit for those who want
perfect playing for both
stereo and monophonic
records.

701
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41-ttalf4 71411"5T4 FM TUNER 19gns
A high fidelity VHF tuner of attractive appear-
ance and superb design. Incorporating features
normally found only in the most expensive tuners
it represents outstanding value at its price. It
is completely stable with no trace of drift and
A.F.C. provides broad easy tuning. A polished
wood cabinet (£2116/-) is available for those who
require a separately mounted tuner.
 Self -powered.
 Full VHF band (87-108 Mc/s.).
 Automatic frequency control.
 Cathode follower output.
 Variable output 0-500m V.
 Multiplex output for stereo radio adapter.
 Separate 75 ohm and 300 ohm aerial inputs.

are designed to match any
ST3 Mk2 AMIFM TUNER . . 27gns
This new tuner is the successor to the well -tried
and successful ST3. Improvements in design
and a considerable reduction in size make the
new tuner even more attractive than its prede-es-
sor. It includes all the features of the T4 tuner
and the A.M. section covers the long and medium
wavebands. The ferrite aerial and unique 2nd
I.F. stage ensure good continental reception and
there is a miniature bright -line indicator for easy
tuning.
 Self -powered.
 Automatic frequency control.
 Cathode follower stage with variable output.
 Multiplex output for stereo radio adapter.
 Ferrite rod aerial on AM and separate aerial inputs on FM.

amplifier or tape recorder
RF125T AM TUNER . £29 . 14 . 4
A reliable high performance tuner with
medium and long bands and three short wave-
bands. Coverage is: 13-37.5 metres, 30-90
metres, 85-250 metres, 200-550 metres, 600-
2,000 metres. A tuned high gain RF stage and
two I.F. stages ensure outstanding sensitivity
and selectivity. The RF125T incorporates an
audio pre -amplifier with separate bass, treble
and gain controls for use with existing power
amplifiers. It is also available as a complete
receiver (RF125R, price £44/14/4) including
a high fidelity power amplifier giving 10 watts
push-pull output.

 The name ARMSTRONG is our registered trade mark

Although Armstrong tuners are suitable for
use with any amplifier, we recommend, for
the enthusiast who wants the best, the
Armstrong PCU27 Stereo Pre -Amplifier
(£26.10.0d.) together with AlO.Mk2 Power
Amplifier (£21.10.0d.) Use one AIO.Mk2
for mono or two for stereo.

Post thin coupon for free catalogue or call at your High Fidelity dealer or ow
Holloway showroom for demonstration. Open 9-5 including Saturdays

NAME WDT

ADDRESS

ARMSTRONG bIERLE MON/ CO. LTD, WARLTERS RD., LONDON, N.7 Telephone: NORth 3213
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LONDON'S LEADING STOCKISTS OF
EQUIPMENT  ACCESSORIES  MATERIALS

PARTS OF THE WORLD
LARGE STOCKISTS OF

COMPONENTS & EQUIPMENT
by well-known Manufacturers mcludmg:-
 A.B. METAL PRODUCTS  AVO 
BELLING -LEE  EULGIN  COLVERN
 DUSILIER  ERIE  MORGANITE 
MULLARD PAINTON T.C.C.
 WELWYN  WESTINGHOUSE.

GOODS SENT TO ALL
JASON CONSTRUCTIONAL KITS
"EVEREST" PORTABLE RADIO. Super
model. 7 transistors with 3 gang tuning and
RF stage, effi.ient speaker and attractive case.
Kit Eli/l8/9.
"MERCURY." Switched FM/BBC/ITV TV
tuner of simple design with AFC lor cabinet
mounting. Price of complete kit with valves
less power pack, L11/14,6. (Power Pack kit
E2/14/.. extra.)

MASTERLINK TAPE UNIT M2A
AND COLLARO "STUDIO" DECK
Build your own Hi-Fi Tape Equipment using
our tape pre -amp and the new Collaro deck.
INC. PRICE 41 gns. Carr. extra.
Complete with instructions.
The M2A is complete with external power -
pack and is also .uitable for use with Wearite
and Brenell decks. C.C.I.R. Characteristic.

AUDIO GENERATOR AG.I0. Capacity
tuned Wien bridge gives good stability from STEEL METER CASES

PRICE 27 Gns. Plus P. & P. 4/-. Leaflet on 10 c.o.s. to 103 kc/s. sine/square wave output. 4 x 4 x 9in. Sloping I- ront 9 5
request. Kit E15119/.. 5 x 5 x 8in. S.oping Front 14 II

OSCILLOSCOPE HG.10. Push-pul' scan on 6 x 6 x I2in. Sloping Front El 4 9
X and Y plates with an X bandwidth of 10 c.p.s. 4 x 4 x 2iin. Rectangular 6 8PNEUMATIC LID STAY w,th pressure to 1.5 Mc/so ± IdE. Kit E22/10/.. 6 x 4 x Sin. Rectangular 8 10

adiuster. Heavy duty, 10/- complete. P. & P. 116. ATTENUATOR AA.I0. Calibrated in dB
giving any reading between 1dB and 113dB.

8 x 6 x Sin. Rectangular__ ............ . II 0
0 x 6 x 2.4in. Rectangular 13 3

SPECIAL OFFERS!
I. Rola 7" x 4" Elliptical Speaker 3-50 13/6.

Uses 1..0 resistors. Kit 0/151-.
CRYSTAL CALIBRATOR CC.10. Com-
plete with crystal oscillator and audio output,
so chat signal generators in the range of 130

0 x 7 x lin. Alum. Panel El 4 9
2 x 7 x 7in. with Alum Panel El II 5
4 x 7 x 7in. with Alum. Panel El IS 9
4 x 9 x 8in. with Alum. Panel £2 5 8

P. & P. 1/6. kc/s.-2)0 Mt/s. may be accurately checked. 6 x 9 x 8in. with Alum. Panel 9 6

2. Mains Transformer. Drop through.
Primary 0-200-10-23-30-50. Secondary
303-3-300 v. at 70 mA., 6.3 v. 2.4 A.
15/6. P. & P. 2/3.

3. Choke 10H 250 mA. Potted " C" Core,
25/,

4. Choke 20H 50 mA. Potted, 15/-.

Kit 119119/,
VALVE VOLTMETER EM.I0. A four
valve bridge circuit. May be used as a general
purpose meter since there are 23 ranges
including D.C. current ranges. Kit E111131-.
W.I I WOBBULATOR KIT. Produces a
frequency modulated signal for alignment of
F.M./A.M. including 465 kc/s. I.F. and T.V.
Sound and Picture channels, C14/191-.

6x II x 8in. with Alum. Panel E2 16 8
9 x II x 10in. with Alum. Panel E3 3 10

ALSO FULL RANGE OF CHASSIS
Chassis and Case List Free on request.

ROTARY WAFER SWITCHES
A.B. Metal and N.S.F. Made to order. Price List
tree on request.

5. Choke I6H 120 mA. Potted " C " Core,
20/-.

6. Choke 5H 103 mA. Potted, 5/6.

immediate dispatch
of goods available TELE-RADIO (1943) LTD

7. Choke 5H 300 mA. Potted. 12/6. from stock. Car-189 EDGWARE ROAD, LONDON, W.2
8. Rectifier 300 v. 300 mA. 13/6. riage charged extra

Phone: PAD 445516
9. R.F. Chokes 4MH Pot cored 7/6. at cost. Our only address.  Few mins. from Marb e Arch  Open all day Sat.

Superb equipment by

for stereo or
mostaural

2 speed transcriptioi
motor

331 r.p.m. and 45 r.p.m
Full I2in. turntable is
lathe turned. New
nylon graphite bearings.
Synchronous motor
dynamically balanced
Neon indicator on/oft
warning light.

E16/13/1 (incl. tax)

11, NIP =museums

a.

Stereo Pickup Mark III.

Designed to accept both monaural
and stereo heads Admustable for
heights of various turntables. Pick-up
head specification identical with the
Type CSI.

Arm only E3/I9/1 I (incl. tax)

A. R. SUGDEN & Co. (Engineers) Ltd.
Market Street, Brighouse, Yorkshire.

I

I

X

11

I

Stereo Amp' Mar and Coatr31

Twin channel, delivering 7.5 wattr
per channel with ultra lineat
output stage. Inputs for P.U.
Tape and Radio. sensitivity being
6mV Separate treble and basr
controls.

Pre -amp 116/10/- (No tax)
Amp E24/10/- (No tax)

Unit Tape S66.

Ian wassommogis

I

a

Variable 3 speed motor.

For 331. 45 and 78 r.p.m.
Stroboscope fitted with in-
ternal light source. Syn-
chronous motor dynamically
balanced, resiliently
mounted. Mechanical speed
change giving 4./0 variation
on all speeds.

E27/16/1 (incl. tax)

Stereo Pickup Type CS1.
Pick-up arm fitted with
integral lifting device. The
pick-up head employs minia-
ture ceramic units, frenuency
range 20.16,000 c.p.s. Output
23 mV. with channel seoara-
Lion of 20-25 dbs. Down-
ward pressure 3 grams.
Diamond stylus. Will accept
Mark II monaural heads.

Complete 112/19/10 (incl. tax)
Arm only E4/19/11
Head only E7/19/II
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The big
performance

micro -miniature
SILICON

RECTIFIER

COMPONENTS GROUP Semimetals Division:

THE PLESSEY COMPANY LTD
WOOD BURCOTE WAY, TOWCESTER, NORTHANTS

Telephone: TOWCESTER 312
Telegrams: PLESSEY, TELEX, TOWCESTER

Overseas Sales Organisation:

PLESSEY INTERNATIONAL LIMITED
ILFORD, ESSEX, ENGLAND

Telephone : ILFORD 3040
Overseas Telegrams: PLESSINTER, TELEX, ILFORD

SIMET
`IVI Series
Rectifiers

 High reverse resistance-typical value 5,000 MS2

 High forward conductance

 High temperature operation - (up to 150 C)

 All -glass tubular case

 Conforming to CV -7013, 7045 and 7046

 Diameter 12", length 3"

Plessey
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MAX
TRANSISTORIZED F.M. RATIO

RECD.

DISCRIMINATOR & I.F. TRANSFORMERS

FOR THE HOME CONSTRUCTOR . . .

I.F. TRANSFORMER, IFT.15
A 10.7 Mc/s double -tuned trans-
former with tapped secondary and
primary windings. Wound on poly-
styrene former complete with iron -
dust tuning cores and sub -miniature
polystyrene foil capacitors. Com-
pletely enclosed in an aluminium
screening can measuring 7/8in. high
by 17/32in. square with two fixing
dips. Termination is made to base
mounted silver plated pins which are
ideal for either printed circuit board
or normal metal chassis mounting.
Bandwidth of single transformer at
-6 dbs is approx. 250 kc/s. Unloaded
`Q' of winding 70. Price 10/6

ACTUAL SIZE

RATIO DISCRIMINATOR
TRANSFORMER, RDT.2
A sub -miniature 10.7 Mc/s trans-
former for use in ratio discriminator
type circuits. Secondary winding is
of bifilar construction. Dimensions
as IFT.15.
Peak Separation approximately 220
kc/s.
Connection diagram supplied with
each coil. Price 10/6

GENERAL CATALOGUE covering
full range of components send 1/4 in
stamps.

PLEASE SEND S.A.E. WITH ALL ENQUIRIES

DENCO (CLACTON) LTD. (Dept. W.W.), 357/9 Old Road, Clacton -on -Sea, Essex

TRANSFORMERS CHOKES .7=7-. PLUGS

ARDENTE

POTENTIOMETERS

gessoilU

SOCKETS

RESISTORS

Miniature
Electronic Components

= FULL TECHNICAL DATA UPON REQUEST
AMPLIFIERS

ARDENTE ACOUSTIC LABORATORIES LTD
8-12 MINERVA ROAD : LONDON : NWIO Phone: ELGAR 3923(6 nneo Telegrams: HAILER, LONDON
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A simple and
logical system

of control
The Quad 22 Control Unit
incorporates every practical

refinement for the full
appreciation and enjoyment

of the discriminating
listener. For instance . . .

PICK-UP MATCHING

The system of plug-in adaptor units
pioneered in the QUAD II Control
Unit has been extended in the
QUAD zz to provide for all stereo
and monaural pick-ups. Thus any
pick-up may be accurately matched
independently for stereo and mono,
merely by plugging in, during
installation, the correct adaptor as
shown on the chart provided.
Once this adaptor is fitted, all
switching is carried out by the
push -buttons on the front panel and
there is no need to change con-
nections or adaptor units at the
rear of the equipment.

Send a postcard to Dept. W.W.
for Illustrated leaflet

ACOUSTICAL MANUFACTURING CO. LTD. HUNTINGDON, HUNTS. HUNTINGDON 361



56 WIRELESS WORLD DECEMBER, 1960

by

IN AUDIO

RA BOOK

WITH
(1 VA.i.VMPAr

R. E. COOKE, B.Sc. (Eng) as Technical Editor

224 Pages. 160 Illustrations (of which 110 are original)

Fine art paper. Cloth hound. Price 15/6 (16;6 po:t free)

About 400 technical words and subjects relating directly
or indirectly to Audio are explained and commented
upon in non -technical terms and occasionally in lighter
vein. Many facts and figures about loudspeakers,
pickups, sound recording and reproduction, record
players, tape recorders, television, transistors, etc.,
are included, thus providing a handy book of reference.

OTHER BOOKS BY G. A. BRIGGS INCLUDE

Loudspeakers
Price 19/6
(20/9 Post paid)

Stereo
Handbook
Price 10/6
(11/6 Post paid)

Sold by radio dealers
and bookshops.

Tel: Idle 1235/6
Grams:
"Wharfdel"
Idle, Bradford

Sound
Reproduction
Price 17/6
(18/6 Post Paid)

Pianos, Pianists
and Sonics
Price 10/6
(11/6 Post paid)

Published by

Wharfedale
WIRELESS WORKS LTD
IDLE BRADFORD YORKS

designed for

Type AS.7012*, Solent series Audio Output Trans-
former, has been designed especially for the Mullard
5 Valve 10 Watt High Quality Amplifier, and is capable
of the highest quality reproduction. The static fre-
quency response (without feedback) is within 0.5 db.
from 20 - to 25,000-, and there is appreciable response
at 50kc/s. and above. Primary tappings for feedback
are provided at 43",, and 20% of the windings, and the
secondary windings are suitable for 3.7552 and 150,
with identical characteristics on both outputs. A
response curve, panel layout and loudspeaker connec-
tion chart are included with each transformer. Priced
at 49/3, it can be obtained through your local radio
dealer, or direct from us, post free.
* This is one of twenty-two Audio Transformers in the
Solent and Minford series described. in Gardners new
leaflet " S/M," which includes over a hundred standard
Mains Transformers and Chokes. We shall be pleased
to post you a copy upon request.

RESPONSE CURVE :-

no 11111111111 111 11111111111111

lIiiIInAiIoniuui imum

h 111 11 11 1111 1111111

i

GARDNERS RADIO LTD
CHRISTCHURCH, HANTS. Tel.: Christchurch 1734
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Model PKG5 Radio-
gram, in natural
sycamore

T22. L.M.S. & V.H.F.
Portable

123. 4 S.W. (inc.
Trawler) & M.W.

T24. S.M. & L.W.

Loudspeaker LI, match-
ing Atelier I

Model SK5 Table
Radiogram, in syca-
more and white with
plastic lid

Model TPI Transistor-
ised Battery Portable
Radiogram

contemporary radios and radiograms

Model Atelier I. Table radio-
gram. with two LI Loudspeakers for
monophonic or stereophonic repro-
duction of radio and record.

OTYLED in beauty to delight your eyes
and ears.

Providing the most critical listener with concert -
hall mono or stereophonic reproduction of radio
and record in the comfort of his own home, in
cabinets of undating charm and beauty ... a range
of moderately priced radio receivers and radio-
grams that will satisfy the taste of the most
fastidious, in keeping with modern furnishingtrends.

Available from leading Departmental Stores and Radio Dealers

Sole Concesslonnasres for United Kingdom

WINTER TRADING CO. LTD.
95 99 Ladbroke Grove, London, W.I I.
Telephone: Park 1341 (13 lines)
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In chess the
major pieces
exercise
REMOTE CONTROL

For the same flexibility of
manoeuvre in design use

C9>c;%,,,XleSHAFTING
The knowledge and experience of
our advisory department is always
at your disposal. Ask for an
engineer representative to call.

THE S. S. WHITE DENTAL MFG. CO. (G.S.) LTD.

Britannia Works, St. Pancras Way,
London, N.W.1.

Invaluable technical
handbook available

on request to Dept. W.

R.C.12

accuracy and
stability for vision

circuit testing
For the really effective testing of vision circuits the
Video Oscillator Type 022B provides an input signal
that is exceptionally accurate and stable.

The accuracy of calibration is, in fact, 1%
over the frequency band 10 kc/s to 10 Mc/s,
whilst the amplitude remains constant to
within ± dB throughout this frequency
range and is independent of variations in
mains voltage and range setting. Thus the
necessity for resetting the reference level no
longer exists, and instead a means of measur-
ing the load impedance by the reading on the
output voltmeter is provided.
The total harmonic content of the output
waveform of this high quality oscillator is
less than I %. These standards of perform-
ance in a compact, portable item of equip-
ment explain why the Wayne Kerr Video
Oscillator Type 022B is so widely used by
the G.P.O., B.B.C. and throughout the
television industry.
The Wayne Kerr Video Oscillator is fully
described in Information Service Leaflet
DO 22B, copies of which are available on
request.

THE WAYNE KERR
LABORATORIES LTD.,

Sales and Service,
44 Coombe Road,

New Malden, Surrey.
Tel: M A Lden 2202

mma tuRa
Video
Oscillator 022B

WK8a
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Noise power excluding image

frequency contribution 15.25db

Operating Current 35mA

Overall Length 6H"
Base Diameter 0.64"

Discharge Tube Diameter 0.185"

FERRANTI LTD  KINGS CROSS ROAD DUNDEE
Telephone DUNDEE 87141

raerranti
DSIT73
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There was a designer from Wigan

Who said "there's no room for a big 'un,

It's got to be small

Or it's no use at all ..."

Search as you will, you'll find no better line in the end; we've been making
miniature transformers for long enough to know when they're good. Can we tell

you about them in detail?

FORTIPHONE LTD. TRANSFORMER DIVIS'ON
DEPT. 5 124-126 DENMARK HILL LONDON S.E.5

GOOD COMPANIONS!
MINIATURE TRANSISTORIZED

SIGNAL GENERATOR TYPE 49
* Up to 20 MO on fundamentals.
* R.F. and Audio Output, Attenuated.
* Accuracy better than 2%.
* Miniature size only 4fin. x 3'-fin.

Battery
PRICE NET £5 .15 .0. 2/6 extra
Post (C.O.D. or C.W.O.), 2/6.

EST

R

tJL'.:Trfti''"
LTD'

0

MINIATURE TRANSISTORIZED
R.C. BRIDGE TYPE 41

* Capacitance 5 ,,LuF to 20 'If.
* Resistance 5 S2 to 20 M/O.
* Magic Eye Balance Indicator.
* Calibrated Power Factor Check.
* Miniature Size-Light Weight.

PRICE NET £5.10. O.
Post (C.O.D. or C.W.O.), 2/6.
EXPORT ENQUIRIES INVITED.

FOR LEAFLETS, OR ORDER TODAY, FROM

CHANNEL ELECTRONIC INDUSTRIES LTD. DEPTURN

HAM-ON-SEA , SO
P., DUNSTAN RD.BM.

Battery
3/3 extra.

SEND S.A.E.
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A FULL RANGE OF A.C.& D.C.

SOLENOIDS.
PROMPT DELIVERY

Illustrated technical data sent on request:

ELECTRO METHODS LTD., General Products Division, CAXTON WAY, STEVENAGE, HERTS

Telephone : Stevenage 2110.7
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UNUSUAL
SINGLE SPEAKER SYSTEM

column speaker
constructed A CONCRETE COLUMN

An inexpensive

from a con-
crete pipe and

fitted with a Complete kits of wooden fixtures are available including
good Bin or e.Mabsorbent wadding and diffusing cone.

Join. unit has
attracted

much interest
and admiration

because of its
clean open

sound.

Price3 15 o for 8in. model.
Recommended 8in. unit -8/145, ig it including purchase tax.
Price Z4 18 o for loin. model.
Recommended loin. units-Wto/FSB, 12 9 io. Golden/FSK
£8 6 7. loin. Bronze/FSB, L5 5 Ir. Prices include purchase tax.

Suitable concrete pipes can be purchased from builders' merchants
at about 12/6 and 1716.

Descriptive leaflet on request from:

V0harkdale
WIRELESS WORKS LTD
IDLE BRADFORD YORKS

Telephone: Idle 1235/6 Telegrams: Wharfdel Idle, Bradford

7°
your press tool costs

7/,/ /ar -
/0/A /7/, HUNTON

//// //F*°'' UNIVERSAL BOLSTER OUTFIT

In addition to the range of Punches and Dies
4in. to 3i -in. dia. available from stock, some of the
tools usually required in the Radio and Electronic
Industries have been standardised for use with
the Hunton Universal Bolster Outfit. Illustrated
here are a few which can be supplied quickly or
from stock.
In London and Home Counties, ask for a practical
demonstration in your own works.

Write for illustrated brochure W.W.I

HUNTON LTD.
Phoenix Works,

114-116, Euston Road, London, N.W.1
TELEPHONE: Telegrams:

EUSton 1477 (3 lines) Unotonexh, London

MAIN DISTRIBUTORS FOR LANCASHIRE,
YORKSHIRE AND CHESHIRE

JAS. H. VICKERY & CO. LTD.
21 Bradshaw Street, Manchester, 4

telephone: Blackfriars 3221. Telegrams: Vickery, Manchester
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 'SAY VOLSTAT
VOL STAT is the one simple word you need to
remember when you are up against any mains voltage
fluctuation problem.

VOL STAT stands for a range of Constant Voltage
Transformers produced by " Advance "-the leading
authority on voltage stabilization.

VOL STAT is backed by exclusive design, develop-
ment and manufacturing skills which over many years
have so often provided the only solution to mains
voltage stabilization problems.

Full details in Folder W63 available on request.

4eiwasa COMPONENTS LIMITED

MAINS STABILIZATION DIVISION IT/GD82

ROERUCE ROAD  HAINAULT  ILPORD  ESSEX  TELEPHONE HAINAULT 4444
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FOR BERYLLIUM COPPER PRESSINGS
TO THE CLOSEST TOLERANCES

CONSULT

r
RANDAUER
OF BIRMINGHAM

TOLERANCES NOW + 00025" :
By pi me xi ag the use of b Tyllitan copper and precious

metals, Brandauer have achieved many manufacturing
sites uses which an be of great value to you.

Tod Ay we are among the largest most sought-after fabricators of beryllium copper pressings in Bri lain-thanks to
a hundred years of heat treatment experience, specialised plant, and len years of research. Being craft EMI n. experts
and Indeed the outs anding special's. s In beryllium cat per, we work with extreme preen'. n in mirth lure and sub
miniature prelswora: in certain circumstances. we regal, rly maintain an accuracy of plus or minus .00025in.

All components are made to customers' own requirements. It is signiEcant that several million Brandauer untie
are in daily use In the radio, telex talon and aircraft indus.ries, in radar installations, record players, switch gear.
electronic computers and a wide range of other equipment.

EARLY DELIVERIES OF FOUR SLIDE WORK :
This is :Into helpful. So arc our I ale stocks of material. They enable us to quote early deliveries far most pressings

and campetitive prices for all. Therefore-for .1me and tolerance, quality and price, choose Brandauer. Further
informal ion and samples gladly sent on request.

BRANDAUER
Brandauer also 'peel discs in precision pressings manufactured from all ferrous and non-ferrous materials
including the cupro-nickel alloys.

C. BRANDAUER & CO. LTD., 401 NEW JOHN STREET WEST, BIRMINGHAM 19
Telephone: ASTON CROSS 3818

Small, neat and
easy to fit

The
HATFIELD

Packaged

j / POWER UNIT
Write for details of this
and other equipment in
the range to:

 Preset output voltage from 2 to I8 volts.
 Output current I A. max.
 Source impedance less than 0.02 ohms.
 High stabilization ratio 400-I.
 Small size 5 x x 5in.
 Ripple I mV.

INSTRUMENTS LTD.

CRAWLEY ROAD, HORSHAM, SUSSEX. Horsham 3232/5

Thinking of

Transformers ?

Considerable research
aid a unime, patented construction
are behind the standard Balun
range. For an aperiodic system of
mite -Ling, without the necessity
for tuning devices or resonant
circuits.

... think of

 Three basic frequency ranges:
25 cls.-2 Mc/s.
100 kc/s.-100

3 Mc/s.-300
 Other types up to 1,000 Mc/s.

available.
 Choice of six balanced output

impedances from 50 to 600
ohms.

 Insertion loss never greater
than 3 db.

 Palince ratio always better
than 20 db.

LIMITED First with Wide Band
Transformers.

CRAWLEY ROAD, HORSHAM, SUSSEX, Horsham 32321a
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'ENGLISH ELECTRIC'

TRIGGER

TUBES
QT1251 was developed by the

ENGLISH ELECTRIC VALVE COMPANY LTD.

from the well known 5823 with the
object of reducing the tolerance on
trigger breakdown voltage. Flying

leads have been incorporated for direct
wiring -in. The improved character-
istics find particular application in
electronic telephone exchanges.

A B7G version of the QT1251 is
available with the type number
QT125o.

Characteristics QT12.5o & QT1251 5823

Peak Cathode Current max. (mA) roo roo

Mean Cathode Current max. (mA) 25 25

Operating Voltage max. (V) 68 85

Trigger Breakdown Voltage max. (V) 8o 105

*Transfer Current nom. (I1A) 140 135

*at Va= looV

AGENTS THROUGHOUT THE WORLD

ENGLISH ELECTRIC VALVE COMPANY LTD.
CHELMSFORD  ENGLAND Telephone: CHELMSFORD 3491

AP 163
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utters CERAMICS

FOR INDUSTRY

We specialise in the manufacture of- Po RCELAIN
for general insulation

REFRACTORIES
for high -temperature insulation

High quality material and dimen-
sional precision are attributes of
Bullers die -pressed products.
Prompt delivery at competitive
prices.

FREQUELEX
for high -frequency insulation

PERMALEX & TEMPLEX
for capacitors

BULLERS LIMITED
MILTON  STOKE-ON-TRENT  STAFFS

Phone: Stoke-on-Trent 54321 (5 lines)  Telegrams & Cables: Bullers, Stoke-on-Trent
Ironworks TIPTON. STAFFS London Office 6 LAURENCE POUNTNEY HILL, E.C.4

Phone: Tipton 1691 Phone MANsion House 9971

POTENTIOMETERS  POTENZIOM" I  POTENTIOMETER
POTENTIOMETRES  F" NCIOMETROS

Choose from hundreds
of factory models

World renowned reliability
HE S. P. - VIA E.3-IRGnIVIO, IVIILANO (ITALY)

LESA OF AMERICA WEST 2NO STREET - NEW YORK, 36 N.Y.U. S. A.
RARTRAM CLAPKE LTD 121-123 EDGWARE ROAD. MARBLE ARCH LONDON, VV. 2'

Custom made to your
specifications
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TRANSFORMERS
5V 80A
4 V 100 A

II V 15 A
60V 7A

110-120 V 4 A
18V 30A
6 V 100 A

24 V 30 A
30 V 25 A
55 V 15 A
5 V 150 A

110-120 V 10 A
40 V 25 A
5 V 300 A

6-12 V 50 A
12 V 60 A
12 V 100 A
50 V 60 A

10-15-25 V 100 A
10-20-30 V 100 A

110 V centre tapped 25 A
6-12-18-24-30 V 12 A

... 610

... 610
64

... 68

... E9

... E9

... L12

... F12
L12
L12

.- L14

.- LIS

.- L17

... E20
LIO

... L12

... L16

... £29

... E28

.- L33

... E29

... 611

TRANSDUCTORS
SATURABLE REACTORS

Saturable Reactors for con-
trolling AC loads from .5kVA
to 300kVA. Available for
all standard AC supply volt-
ages, single-phase and 3 -

phase. Standard DC control
volts: 12, 24, 36, 110 and
240 V.

All for 240 V Input. Other Supply Voltages as Required
CONTINUOUS RATING. Short Rating Transformers also available

5 V 5,000 A El 10
2.5 V 5,000 A £64

4 V 5,000 A E94
2 V 10,000 A E98

3.5 V 20,000 A L127
2 V 30,000 A E130

10 V 700 A 659
10 V 2,000 A ' E103
10 V 1,000 A E66
10 V 900 A 662
10 V 500 A 638
10 V 300 A L28

20 V 800 A 680
20 V 3,000 A £150

5 V 1,000 A 639
22 V 1,000 A E75
28 V 1,000 A 690

THREE-PHASE
TRANSFORMERS
Input 400/440 V.
40 V 50 A 3 -phase £40

230 V 50 A 3 -phase 678

110 V 100 A 3 -phase £90
4 V 5,000 A 3 -phase E130

These and other Trans-
formers can be supplied for
3 -phase, 6 -phase and 12 -

phase Rectifiers.

VOLTMOBILE VOLTAGE SELECTOR
AUTO -TRANSFORMERS

Range: From 1.6% to 100% of Supply Volts in 64 steps of 1.6%.
ON LOAD SWITCHING.

VOLTMOBILES can be used Single Phase Units
by themselves or in the prim-
ary of another transformer to
give very fine changes of
output Overvoltage avail-
able as extra.

15 A
30 A
60 A

100 A

240 V
£28

E39

E69

£99

440 V
f37
E50

£81

EI21

D-CMOBILE RECTIFIER SETS
For 240 V AC. The larger outputs are available for 3 -phase supply.

Full load DC Volts and Amps are stated.
Prices are without Meters and Regulators.

6 V 15 A L14 36V 10 A f26
6 V 50 A ......... ...... 647 36 V 20 A 632
6 V 100 A L66 36 V 40 A E42

2 V 10 A L15 36 V 60 A 655
2 V 20 A E22 110 V 5 A E32

2 V 30 A 628 110 V 10 A L42
2 V 60 A E45 110 V 15 A L53
2 V 105 A 662 110 V 20 A f67
2 V 210 A E83 110 V 25 A E84
2 V 1,000 A 6185 220 V 130 mA L15

24 V 12 A 623 250 V 6 A L49
24 V 20 A 627 250 V 10 A L70
24 V 30 A 633 250 V 15 A L89
24 V 60 A E41 250 V 20 A E110
24 V 105 A E70 1,200 V 225 mA E30

24 V 200 A 686 Built in
24 V 750 A 6262 Stabilising Circuits-Chokes-Variacs.

to order-Ammeters-Voltmeters-Rheostats-

EXTRA on units
SPECIFICCARRIAGEENQUIRIES areall Invited for HARMSWORTH, TOWNLEY & CO.
Trana3rmers and Rectifiers. We coecialize
in HEAVY CURRENT EQUIPMENT. 2 JORDAN STREET, MANCHESTER 15. CENTRAL 5069
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ADCOLI
(Rego' Trade Mark)

SOLDERING INSTRUMENTS
AND EQUIPMENT

PRODUCTS FOR PRODUCTION

SUPPLIED IN ALL
VOLT RANGES

ALL BRITISH
MAN UFACTURE

ILLUSTRATED

SOLDERING INSTRU-
MENT, LIST No. 70
WITH COMBINED
PROTECTIVE UNIT,
LIST No. 700 SHOW-
ING WIPER/ABRA-
SION PAD AND
SOLDER REEL.

BRITISH AND FOREIGN PATS.
REG. DESIGNS ETC.

APPLY
FULL PARTICULARS

ADCOLA PRODUCTS LTD.
HEAD OFFICE

GAUDEN ROAD, CLAPHAM HIGH ST.,
LONDON, S.W.4

Telephones: Telegrams:
MACaulay 4272 & 3101 "SOLIJOINT," LONDON

INCREASE YOUR SALES
AND PROFITS WITH...

Rechargeable
"Blue Battery"
for Transistor Radio
using 9 -Volt Battery.

This revolutionary
miniature "BLUE
BATTERY" is designed
as a perfect
companion for your
Transistor Radio.
"BLUE BATTERY" is

continuously
rechargeable for
more than 100
times.

ExcellentTeatures
Magnificent tone

* Most economical
Reliable power
Easy to charge

SPECIFICATION
BATTERY CHARGER

Dimension 25,16,49nnn 31,22,66nm 38,24,80nm

Weight TR-9 37g. T RC -9-2A I 23g.

TRC-9-21 I 335.
TRC-9-2124 40g.
TRC-9-2823 421.
TRC-9 -381 43g.

Voltage A-Typo
A.C. 100-130V A.C.  200-240V

KIND OF PLUGS TRC-9 -2824 2 round pins i4mm)
TRC-9-2825 2 round pins '5mm)
TPC-9-38I 3 Pot pins

TRC-9 -2AI 2 flat pins
TRC-9 -251 2 Rot pin:

MANUFACTURERS & EXPORTERS

TORE! INDUSTRIAL CORPORATION
No. 150, KUGAHARA-CHO, OHTA-KU, TOKYO, JAPAN

Cable "TOREINDUST" TOKYO
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TRADE MARK

* Trade Mark of
AMP Incorporated. U.S.A.

REDIFFUSION

uses

*A

A iv\ 19

solderless wiring devices

Close-up showing application
of AMPin to wire.

Auto/Machine applying AMPin
and Miniature Faston terminals.

Miniature Faston

AMPin for permanent connection of
leads to Time Base circuit.

Miniature Factor
for quick connect/
disconnect of leads to board.

A SPEEDY APPLICATION A LOWER APPLIED COSTS

A UNIFORM HIGH QUALITY A HIGH ELECTRICAL AND MECHANICAL STABILITY

WRITE NOW ABOUT THE CREATIVE APPROACH TO BETTER WIRING
AIRCRAFT -MARINE PRODUCTS (GT. BRITAIN) LTD

Head Office: Dept. 15, AMPLO HOUSE, 87/89 SAFFRON HILL, LONDON E.C.I.
Tel: CHAncery 2902 (7 lines) Telex. 23513 Cables: AMPLO LONDON TELEX.
SOUTH AFRICA: DISTRIBUTOR: E. S. MOWAT & SONS (PTY) LTD., 51-57, MILNE STREET, P.O. BOX 437,
DURBAN, NATAL, SOUTH AFRICA.
AUSTRALIA: MANUFACTURING COMPANY: AIRCRAFT -MARINE PRODUCTS: (AUSTRALIA) PTY. LTD.,
BOX 78, P.O. AUBURN, N.S.W. AUSTRALIA. DISTRIBUTOR: GREENDALE ENGINEERING AND CABLES PTY.
LTD., 43-51 NELSON STREET, ANNANDALE, N.S.W. AUSTRALIA.
ASSOCIATED COMPANIES IN: U.S.A., CANADA, HOLLAND, FRANCE, GERMANY, ITALY, JAPAN, PUERTO
RICO AND MEXICO.

AP 137
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Leadraferix Atak

ii

TRANSISTORISED AERIAL AMPLIFIER
TELENG again leads in the full use of the latest H.F.
Transistors in revolutionary amplifier equipment, operat-
ing in Bands I, 2, & 3, for general use in Communal Aerial
and Wired T/V Systems.

TRANSISTOR AMPLIFIER
Type U4000

Three amplifiers with power unit in case
overall size I3in. z 641n. a 2in.
Gain 40db any Channel to order in

Bands 1 and 3.
Gain 37db all V.H.F. Channels in Band 2.
0/P 130 m/V of each channel with Xmod-

43db.
For AC Mains, consumption 1-5 watts.

Send for fully descriptive list to :-
TELENG LIMITED, TELENG WORKS, CHURCH ROAD, HAROLD WOOD, ROMFORD, ESSEX

Ingrebourne 42976-7-8

SIZE - PRICE -
PERFORMANCE -
RELIABILITY -
are all truly astounding
and the workmanship
and finish are fully in

line with the usual Teleng
high standards.

k.

at.

RELAYS

ELECTRONIC CONTROLS

TIMERS

FLUID & GAS CONTROL

The 1960 Edition of our Cata Book is now
available, it contains 44 pages of
illustrated descriptions of our products.
If you are interested in Automatic
Electrical Control Apparatus a copy
No. I44/WW will be sent free on request.

LONDEX LTD.
ANERLEY WORKS, LONDON, S.E.20
Telephone: Sydenham 3111
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UNDER ONE ROOF

INSTRUMENTS FROM A SELECTION OF

THE WORLD'S BEST MANUFACTURERS

IN BOTH GREAT BRITAIN AND OVERSEAS

VARIAN associates
PALO ALTO I, C ALIFORNIA

VARIAN'S

Vac -Ion
HIGH CAPACITY

HIGH VACUUM

In the field of instrumentation, Livingston Laboratories offer
a unique service in the form of expert advice in the choosing
of test equipment to meet your needs.
The relevant factors are not who makes it or where it is made,
but will it do the job? At Retcar Street you can discuss the
technical problems of instrumentation and the new techniques

developed both in this country and abroad. If it is impossible

to call-write or telephone about your particular problem
or requirement and our representatives will supply you with
full information.

NEWTOOL FOR HIGH VACUUM SPECIALISTS
Introducing a whole new series of ion pumps
that will develop absolutely clean vacuum,
better than 10-9 mm Hg. They are available in
pumping capacities of 100 and 250 litres/second.
Larger sizes can be supplied on special order.
They offer tremendous advantages in such
applications as particle accelerators, space
research chambers, fusion processes, mass
spectrometers, electron microscopes, vacuum
tube processing-whenever uncontaminated
ultra -high vacuums are required.

KLYSTRONS, TRAVELLING WAVE
TUBES, BACKWARD WAVE OSCILLA-
TORS, HIGH VACUUM PUMPS.

Some of the manufacturers outside Great Britain whom we
represent and for whose products we offer full service facilities:

BIRD ELECTRONIC CORP.  BOONTON RADIO CORP. 
BRUSH INSTRUMENTS  DYMEC INC.  E. H. RESEARCH
LABORATORIES  ELECTRO SCIENTIFIC INDUSTRIES INC. 
EMPIRE DEVICES PROD. CORP.  JOHN FLUKE MANUFAC-
TURING  GERTSCH PROD. INC.  HEWLETT-PACKARD
CO.  KAY ELECTRIC CO.  KEITHLEY INSTRUMENTS
INC.  ARTHUR KLEMT  MAGNETIC A.B.  F. L MOSELEY
CO.  RADIO FREQUENCY LABORATORIES INC.  RADIO-
METER  S.I.D.E.R.  TEKTRONIX INC.  TELECHROME
MANUFACTURING CORP.  VARIAN ASSOCIATES (Micro-
wave Tube Division).

LIVINGSTON LABORATORIES LTD.
RETCAR STREET LONDON N.19
Telephone: Archway 6251
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every
electrical
engineer
should
have....
THE NEW SALFORD

SELECTEST
MODEL SUPER K
1 mA movement.'

39 self-contained ranges for
measuring A.C., D.C. voltages
and currents and resistance.

MODEL SUPER 50
50µA movement

Send for leaflet No. SK.50/6002/WW

SALFORD ELECTRICAL INSTRUMENTS LTD.
PEEL WORKS. SILK STREET. SALFORD 3. LANCASHIRE. Tel: Blackfriars 6688

London Sales Office Magnet House. KIngsway. W.C.2. Tel : Temple Bar 4668
A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND

/ UR POCK
Our wide range of capacitors, incorporating all the latest

developments, are described fully in these new leaflets ...
SEND NOW for COPIES

DALY has succeeded in maintaining full capacity
values and working voltages in more compact

designs, specially suited to ultra modern
equipment :-

PHOTO -FLASH EQUIPMENT  DEAF AIDS
PRIVATE TELEPHONE INSTALLATIONS

AMPLIFIERS  D.C. POWER UNITS
TRANSISTOR EQUIPMENT

MAGNETISATION
EQUIPMENT

TEST GEAR

DALY
ELECTROLYTIC
CAPACITORS
Condenser Specialists for over 20 years.

DALY (Condensers) LTD., WEST LODGE WORKS,
THE GREEN, EALING, LONDON, W.5. Phone: Ealing 3127-8-9. Cables: Dalcyon, London-
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We can get you
out of an

Audio -Valve problem

Here is a brilliant newcomer to the much

celebrated KT series of beam tetrodes-the

KT 77. We have been getting people out of

valve problems for over 40 years and now

we've put all that experience into this valve,

which joins our KT 55, 66 and 88 range.

P
outt

(W)

Distortiont

(%)

V
supply

(V)

DIMENSIONS
Seated
height
(mm)

Max
diameter

(mm)

KT 55 25 1.5 * 128 53

66 50 3 525 120 53KT

KT 77 70 1 600 98 33

KT 88 100 1.5 500 110 53

t Class ABI, ultra -linear connection
* 190-260 V, AC or DC mains

A comprehensive range of audio valves is available,
to give outputs up to at least 50 kW.

For full details, write to:-

THE M -O VALVE CO LTD
BROOK GREEN  HAMMERSMITH  LONDON W6
A subsidiary of The General Electric Co Ltd
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JUST RELEASED!
GARRARD

AUTO -TURNTABLE
TYPE "A"

TRANSCRIPTION rsk
AUTO -CHANGER '

(with G.C.8 cartridge)
A transcription Record Player with
provision for automatic use, if
desired. Perfect playing from both
Stereo and Mono records.

PYE MOZART
FM

TUNER

Incorporating a push-button on -off
control and built-in power pack. It
gives good reception up to 30 miles
(indoor aerial) and 80 miles (outdoor
aerial). Features include: Automatic
Frequency Control: Twin Limiters.
Frequency response: 20-20,000 c.p.s.
In expanded metal case or chassis
form. Model 1-IFTIO8M E24.
Model HFT108 (Chassis) E22.
PYE
MOZART
STEREO
AMPLI-
FIER
IOW. Per
Channel
Output.
Model FIFS20 (Chassis) E35. Or in
expanded metal case E36/15/0.

SOLE
LONDON

DISTRIBUTORS
OF

ELCOM
MINIATURE
MULTI -WAY

PLUGS & SOCKETS

LARGE STOCKS ALWAYS AVAILABLE OF
 BELLING -LEE  BULGIN  COSMOCORD  GILSON
 GOODMANS  " LAB "  T.C.C.  WELWYN, etc., etc.

Full Range of

HI -FL
MONAURAL
& STEREO

ON
DEMONSTRATION 25 HIGH HOLBORN, LONDON, W.C.1.

Tel.: HOLborn 6231/2

Fully
Illustrated

CATALOGUE
of HI -Fl and
ELECTRONIC
EQUIPMENT

6d. Post Free

"Q -MAX"
SHEET METAL PUNCHES

Patent No. 619178 and Patents
pending

Round, Square and Rectangular
NEW SIZES:
II/16in. SQUARE 25 /-
2I/32in. x 15/16in.
RECTANGULAR 32/6

1

"0 -MAX" MODEL G D.O.-2

GRID DIP OSCILLATOR
An ideal instrument for the deter-
mination of tuned circuit resonant
frequency, tuning transmitters with-
out application of power, for the
determination of coil mutual and
stray inductances and both fixed and
stray capacitances. Built-in mains pack.
Covers 1.5 to 300 Mc/s. in eight ranges.
PRICE 15 GNS. Complete.

re'r\W'NvIIIIRIVI` IMP f /VT 'Our 'ffriir41114

IF

i

1111EE

.....

Wm:a ACII4g...6*4 4,, JA, ..uralk ,,...wit.Ah.v.A. 41

I
MODEL LI0 HIGH FIDELITY 10 WATT

AMPLIFIER
WITH SEPARATE PRE -AMPLIFIER

Supplied complete
only (i.e Main

Amplifier and Pre -amp )

Retail
Price
GNS.

Size of main amplifier 9in. x 7in. x 5in.,
Pre -amp. I lin. x 4/in. x 2/in. Front
Plate I2in. x 31in. Stoved Gold ham-
mered finished chassis. Front Plate
Polychromatic Gold. Weight of main
amplifier 10Ib. Pre -amp. 31b. For 50/60
c.p.s. A.G. mains 200-230-250 v. or to
order for export.
The Following Outstanding Test Figures
include Pre -amplifier.
Sensitivity (for 10 watts)
L.P. 25 m.v.
78 r.p.m. 20 m.v.
Radio, 35 m.v.
Microphone, 2.5 m.v.
Input Impedance
All inputs 500k. Plus l0pfd.
Frequency Response

2 d.b. 30-25,000 c.o.s.
Power Consumption
90 watts.
Maximum Power Output
In excess of 12 watts.
Negative Feedback
Total 32 d.b.

For HIGH SENSITIVITY!
HIGHEST FIDELITY!
MAXIMUM RELIABILITY!
REASONABLE COST!

HARMONIC
DISTORTION
(Inc. Pre -amplifier)
0.09''' measured at 10 watts.
Damping Factor 35
Bass Control

9 d.b. to -9 d.b.
at 50 c.p.s.
Treble Control
+9 d.b. to -9 d.b.
at 12,000 c.p.s.
Hum Level
-70 d.b.
Filter
-7 d.b. at 9 Kc/s.
-10 d.b. at 5 Kc/s.

TRADE AND EXPORT ENQUIRIES TO:

LINEAR PRODUCTS

MULLARD VALVES:
EF86 (I); ECC83(2); EL84 (2);
EZ8I(1).

OUTPUT MATCHINGS
For 3 ohm and 15 ohm L(Speak-
ers from high grade sectionally
wound output transformer.

RESERVE POWER SUP-
PLY (for Radio Tuner) 300 v.
30 m.a. smoothed and 6.3 v.
1.5 a. at 4 -pin socket.

Also Available

The L45. A Compact High
Quality 4-5 watt amplifier.
Size approx. 7-5-51in. high. Sensitivity
is 28 millivolts so that the input socket
can be used for either microphone or
gram., tape, radio tuner, etc. B.V.A.
valves used are: ECC83, EL84, EZ80.
Controls are: Vol., Treble and Bass with
mains switch. The Tone controls
provide full compensation for long
playing records. Output matching for 3
ohm loudspeaker. Retail price ES/19/6.
THE LT45 TAPE DECK AMPLI-
FIER. A complete unit (power pack
and oscillator incorporated) ready for
connection to A.G. mains. 3 ohm loud-
speaker and practically any make of
deck. Negative feedback equalization
adjustment by multi -position switch
for 3,i, 71 and 15in. per sec. Retail
price 12 gns.
DIATONIC 10.14 WATT. High
Fidelity amplifier with integral pre-
amplifier. Retail 12 gns.
CONCHORD 30 WATT. Hi-Fi
amplifier with two separately con -
Trolled inputs. Retail 16 gns.
L50 50 WATT AMPLIFIER. Size
approx. 13 x 9 x 7in. Sensitivity 25 m.v.
Outputs for 3 and 15 ohm speakers.
Retail price 19 gns.
L3/3 STEREOPHONIC AMPLI-
FIER. Sensitivity 150 m.v. Output 3
watts on each channel. Retail 7 gns.

ELECTRON WORKS,
LTD. ARMLEY, LEEDS.

Tel.: Leeds 63-0126
(3 lines)
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RELAYS

TELECOMMUNICATIONS
PLUGS LEVER KEYS CABLES

FUSE MOUNTINGS  AMPLIFIERS

CONTROL PANELS  MOULDINGS

COUNTERS  PLUNGER SWITCHES

MAGNETIC AMPLIFIERS RELAYS

SATURABLE REACTORS  JACKS

TRANSFORMERS  INSTRUMENTS

CORDS INTERNAL TELEPHONES

TRANSISTOR INVERTERS BELLS

PROTECTORS  WIRES  BUZZERS

te4

Type 3000, available with a wide range of contact,
combinations, coil resistances and slugs.
Tropical finish type approved to RCS 161.
Standard finish for telecommunications applications
in temperate climates.

Type 600, available with a wide range of contact
combinations and coil resistances.
Tropical finish type approved to RCS 161.
Standard finish for telecommunications applications
in temperate climates.

Remanent (magnetic latching) versions of type 300G
and type 600 are also available.

Cubic Inch, combining high speed and sensitivity
in a new miniature design with twin contacts
of the well -proven form used
on the type 3000 relay.

THE PHOENIX TELEPHONE AND ELECTRIC WORKS LIMITED,

THE HYDE, LONDON, N.W.9. Telephone COLINDALE 7243
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TELEVISION AERIAL
COMPONENTS

DESIGNED FOR CONSTRUCTING

BAND I & BAND III T.V. AERIALS

ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS
Selecting at random from our new multi -page catalogue:

 Band Ill Folded Dipoles (As illustrated).

 Reflector and director rod holders.

 Masthead Fittings for i", I", li"
and 2" Masts.

 Mast Coupling Units for 2" Masts.
 Insulators, Both Rubber and Plastic

(As illustrated).

 Alloy Tubing for Elements, Cross -
boom and Masting.

Send II- P.O. for the revised, fully illustrated catalogue to

.
211/1471/. Wil LtdLI MARLBOROUGH, WILTS. Phone : 657/8

LOW FREQUENCY
NO MN IN= =MI

QUARTZ CRYSTALS
c/s

-to

100 /4cI

Full technical details

forwarded on request.

G.E.C. low frequency quartz crystal units are available

for fundamental frequencies from 200 c/s to 100 kc/s.

Ideal as a source of stable frequency for ultrasonic equip-

ment, electronic counters, computors, timing devices and

synchronous motor operation.

111111 SALFORD ELECTRICAL INSTRUMENTS LTD
TIMES MILL HEYWOOD LANCASHIRE Tel : HEYWOOD 6868

London Sales Office: Magnet House, Kingsway, W.C.2. Tel: Temple Bar 4668
A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND
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. . . and 200 miles away a telephone rings!
Eight hours ago, an expanse of barren mountain-
ous country made communication impossible.
Tonight, 60 telephone channels and teletype
span the wilderness.
Transportable MICROSCATTER is a super
high frequency radio system for long-range
communication. Developed by Canadian
Westinghouse, MICROSCATTER beams sig-
nals high above the earth sending two-way
voice and teletype messages up to 200 miles over
land and water . . . without costly relay stations.
The compact MICROSCATTER radio system
fits in a standard 30 ft. truck trailer. Now,
whenever men and equipment move, MICRO -
SCATTER moves right along with them. It is
particularly suited to military and government
projects in remote locations. Units designed for
self-contained field operations are set down by
helicopter.

CANADIAN

Westinghouse

A Westinghouse communications specialist will
be pleased to explain fully the MICRO -
SCATTER operation and relate it to your
problem. Contact your nearest Westinghouse
office, or write to Canadian Westinghouse
Company Limited, Electronics Division,
Hamilton, Canada. YOU CAN BE SURE . . .

IF IT'S WESTINGHOUSE.

MICROSCATTER APPLICATIONS

COMMERCIAL
Fixed Station -120 telephone

channels
-television and

sound
Transportable -60 telephone

channels
-teletype

MILITARY
Wide Band -radar

-data
-120 telephone

channels
Tactical and -60 voice channels
Transportable-teletype

-data
FEATURES

Frequency -4400-5000 me
Antennas -10 to 28 ft. diameter

 Power -2 KW
Range -100 to 200 miles

Icroscatter
60-A-745
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Makers of High Voltage Test
Sets and other Electronic Equip-
ment for H.M. Government.

HETERODYNE FREQUENCY
METERS

Sole Manufacturers

BRITISH MANUFACTURED
Designed and built to rigid services specifications.
TYPE T75.
Frequency Range: 85 to 1,000 megacycles.
TYPE T74.
Frequency Range: 20 to 250 megacycles.
Frequency calibration accuracy: .002% at 25° C. (or .01% be-
tween -20° C. to +70° C.).
Crystal -controlled, portable heterodyne -type Frequency Meters used
for Field testing and measurement of puked. modulated, or C.W.R.F.
transmitters, receivers and signal -generators.
Mains Operated Power Unit available as optional extra and designed
to fit into the battery compartment.
Reconditioned and calibration -checked B.C.221 Frequency Meters,
range 125 KO to 20 Mc/s, atill available.
Provisional specifications on a new wide -range, very high
accuracy Frequency Meter and also an instrument covering the
range 100 Kc/s to 1,000 Mc/s (higher under favourable condi-
tions) available on request.

A

INSTRUMENT
Complete Specifications on application to:-

TELEMECHANICS LTD
(Instrument Division Dept. W.W.8)

TELEMAX WORKS, BROKENFORD LANE, TOTTON, HANTS, ENGLAND.
Telephone: Totton, Southampton 3666 Cables : 'Teleset," Totton, Southampton

As,,mts: Some overspas r-rriories still available.

If it's Electronic
and you want it

Designed and Developed or produced *
to your specification

Compact Stabilised High Voltage Supply. Safe
and reliable supply for photo -multiplier cells
and cathode ray tubes. Variable output between
0-1250V D.C. at 250 micro amps. Size 6" x 4" x

Consult
TYE R

T YER &

(formerly P.A.M. Ltd.)
R.F., E.H.T. Unit. A safe, D.C. high voltage
unit specially designed to meet the need for a
reliable source of supply for television C.R.
tubes. Also satisfactory for flash testing where
a D.C. supply is necessary.

Tyer & Co. Ltd. Electronics division combines the technique of
several companies, long-established in the Electronic field, with
the extensive modern production resources of Tyer & Co. Ltd.
Examples of recent work are illustrated.

 Whichever stage of the struggle you've reached, we can
save you time and trouble-maybe money too-write or
'phone without delay.

C O M P AN Y L TD
PERRAM WORKS, MERROW SIDING, GUILDFORD, SURREY Telephone Guildford 2211
A member of the Southern Areas Electric Corporation Group
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For Precision F.M. Measurement

AMERICANS
select

MARCONI TEST EQUIPMENT

MARCONI FM
SIGNAL

GENERATOR

TF 1066A

Sets the standard of
ease and accuracy in

bandwidth measurement.
More than four hundred

of this series of signal
generator are in use in the

U.S.A., and world sales
exceed a thousand.

AMERICAN USERS INCLUDE:
A.E.0 AVCO MFG. CO BELL TELEPHONE BENDIX

RADIO COLLINS RADIO COLORADO STATE PATROL

CONVAIR DOUGLAS AIRCRAFT F.C.0 GENERAL

ELECTRIC  GLENN L. MARTIN CO  HUGHES AIRCRAFT
LOCKHEED AIRCRAFT CO. M.I.T. MOTOROLA
PACKARD-BELL PAGE COMMUNICATIONS PHILCO
RAMO-WOOLRIDGE R.C.A  SANDIA CORP SPERRY-

PIEDMONT STAMFORD UNIVERSITY STROMBERG-

CARLSON TEXAS INSTRUMENTS U.S. AIR FORCE
U.S. ARMY U.S. NAVY  WESTERN ELECTRIC

BRIEF SPECIFICATION

Frequency range: to to 470 Mc/s in five
bands. Stability : 0.0025%. Stepped as
well as continuously -variable incremental
tuning. Internal modulation at t and
5 kc/s. Amplitude Mod : Use with
Marconi TF 1102 for A.M. without
spurious F.M. For full technical details
send for Leaflet G186.

MARCONI
INSTRUMENTS

THE INTERNATIONAL CHOICE FOR ELECTRONIC MEASUREMENT

AM & FM SIGNAL GENERATORS' AUDIO & VIDEO OSCILLATORS  FREQUENCY METERS  VOLTMETERS  POWER METERS  DISTORTION METERS
TRANSMISSION MONITORS  DEVIATION METERS  OSCILLOSCOPES, SPECTRUM & RESPONSE ANALYSERS' Q METERS & BRIDGES

London and the South:
English Electric House. Strand, London,

W.C.2. Telephone: COVent Garden 1234.

Midlands:
Marconi House, 24 The Parade, Leamington Spa.

Telephone:1408

North:
23/25 Station Square, Harrogate.

Telephone: 67455.

Export Department: Marconi Instruments Ltd., Sc. Albans, Herts, England. Telephone: St. Albans 56161.

REPRESENTATION IN 68 COUNTRIES
TC 186
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"SERVICE AFTER SALES"

21111111111111111111111111

ET:

RIGHT, but to this end
we give patient, pains-
taking attention to
customers' troubles

5111111111111111111111111111111H1111111111111111111111111

3
Recommendations are the mainstay of our
business, hence the importance we attach to
fully effective after -sales policy. We spend
quite a deal of money on our Service Depart-
ment, which is well equipped and staffed
with skilled men who specialise in maintaining
the high-grade Communications and Hi-Fi
apparatus we sell. We know our apparatus

WE MAY BE OLD
FASHIONED . . .

in still believing THE
CUSTOMER IS ALWAYS

words ...
so easy to say . . . so easy to promise.

:-2
inside and out, and take pride in being one
of the few dealers who not only repair but also
instrument measure audio and radio perform-
ance to a maker's specification.
Our Service Department with its many
instruments, benches and gadgets occupies
a floor to itself, but does not operate as a
separate entity. Instead it has constant liaison
with our sales movements, and our Service
Manager personally supervises customers'
installations.

words ...
said, promised and fulfilled

WEBB'S RADIO 14 Soho St., Oxford St., London, W.I.

Tel: GERrard 20897308. Shop Hours: 9-5.30 (Thurs. 7 p.m.) Saturdays: 9-I p.m.
1111

M. R. SUPPLIES, LTD.
For over a quarter of a century have held the highest reputation for the best quality
material at keenest possible prices. Prompt despatch --careful packing. Satisfaction
assured.
FREQUENCY METERS (Crompton Parkinson). Calibrated 45 to 55 cycles per sec.
gin. dial, panel mounting. Brand new iu maker', boxer., E10/15/- (despatch 316).
STUD SWITCHES (Mnirhead Precision) 1 bank, single pole, 25 position, the Icisal
instrument switch. Brand new, 1218 (despatch 1/-).
BATTERY TESTING DUAL VOLTMETER, 3-0-3 volts D.C. and 30.0.30 volts D.C.,
3 in. scale length, 12/6 (des. V..)
SMALL GEARED MOTORS. In addition to our well-known range we can now offer
smaller open type B.P. units, 200/250 v. A.C., final speed either 6 or 12 r.p.m. (torque
approx. 6 lbs/ins.). Size: Sin. long by Olin. by llin. with lin. shaft pro). Suitable for
display work and many industrial purposes. Either speed, only 60/6 (despatch '2/).
MINIATURE COOLING FANS (200/250 v. A.C.) with open type Induction motor'
3in. by Olin. by Ilin. and 41n. 4 -bladed metal Impeller. Ideal for projector lamp
cooling and convector heater., etc., 28/6 (despatch 2!-).
HIGH DUTY RECTIFIERS (S.T.C.) D.C. output 36 volts 15 amps, full -wave,57/6
(des. 3/-). Also 240 volts 5 amps, 26/14/6 Ides. 4/8).
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS. 200/250 v. 50 c/s. Fitted with
epindles for hours, minute. and seconds hand,. Self-starting, central bole fixing.
Dia. 2}in., depth behind dial only lin. Very latest model. With dust cover, 29/6
(despatch 1/6). Sets of three hands to fit, in good style for 15/71n. dial. 2/6 set, or
8/10in. dial, 3/6 set.
SYNCHRONOUS TIMER MOTORS (filangamo). 200/250 v. 50 c/s Self-starting.
21n. dia. by Ilin. deep, 1 r.p.m., I r.p.h. and 12 r.p.h.. any one 37/0 (des. 1/-I. Also
high torque model (0.E.C. 6 r.p.m., 57/6 (des. 11-). These are suitable for display
turntables.
SYNCHRONOUS TIME SWITCHES. (Sangarno) for accurate pre-set switching opera-
tions on 200/250 v. 50 cis. Providing up to 3 on -off operations per 24 hours at any
chosen times, with daromitting device (use optional). Capacity 20 amps Com-
pactly homed 41n. dia., 3lin. deep. With full Instructions. £51816 (despatch 2,6).
Also Smith'. Relyon Twin -circuit model. 20 -amp. switching £7/8r- (des. 2/6).
EXTRACTOR FANS. A very popular line. Well -made units at much lower than
normal price.. 2001250 v. A.C.. induction motor, silent running, no Interference.
With mounting frame and back grille, ready for easy installation. With gin. impeller
(10in. overall din.), 200 C.F.51., 85/5,, 10in. impeller (12in. overall). 240 C.F.M..
£5.12.6. Also minor model, (lin. overall din., 75 C.F.M., 24/12/6 (despatch any
oue

COMPLETE SEWING MACHINE MOTOR OUTFITS. No better fob obtainable at
any price. 200/250 v. A.C./D.C. Fitted latest radio/1'.V. eupreesors. Comprising
motor with axing bracket, foot control and switch, needle light with switch, belt,
etc., and Instructions for easy fixing to ANY machine The complete outfit still
£61151- (despatch 3/-).
SYNCHRONOUS TIMERS (by well.known British maker-brand new). Good news
for those who applied too late for find supply-a limited new delivery uow available.
200/250 v. 50 c. Providing any " on " period between 5 none. and 8 hours, switching
" on " at the end of the set period Made for electric cookers and anitable for many
other purposes-tape recorders, immersion heaters. etc Capacity 25 amps.. fitted
neon Indicator. Housing gin. sq. by (despatch Cl').

M. R. SUPPLIES, Ltd., 68 flew Oxford Street, London, W.C.1
(Telephone: MUSeum 2958)

SUPREME AMONG SOLDERS
Grey & Marten make solders
specifically for the Radio, Tele-
vision and Electronic industries.
Amalgam 'Resinact' Cored
Solder with specially activated
resin flux, to specification DTD
599, and B.S.441.
Amalgam P.C. Alloys for dip -
tinning printed circuits (free
service for checking analyses of
metal in customers' baths).
Amalgam Fusible Alloys made
in all forms, for all uses. Fully
approvedA.I.D.,C.I.A.,G.P.O.,
I.R.C.S.C. and M.O.S.

GREY & MARTEN
ESTABLISHED 1833

LTD,

CITY LEAD WORKS, SOUTHWARK BRIDGE, S.E.I
Telephone: HOP 0414 Telegrams: Amalgam, Sedist, London

and at Birmingham, Manchester and Ipswich
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CAPACITORS
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REGISTERED TRADE MARK
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CAPACITORS

THE TRADE MARK OF RELIABILITY
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for all applications
TYPES

DRY ELECTROLYTIC  METALLISED PAPER (HUNTS PATENTS)
METALLISED PLASTIC FILM (HUNTS PATENTS)

PLASTIC FILM  FOIL & PAPER  SILVERED MICA
STACKED MICA  CERAMIC  POWER CERAMIC

TRANSMITTING AND SPECIAL R.F. TYPES

APPLICATIONS
RADIO AND TELEVISION EQUIPMENT  ELECTRONIC EQUIPMENT

POWER FACTOR IMPROVEMENT  CAPACITOR MOTORS
FLUORESCENT LIGHTING  PHASE SPLITTING

H.F. AND R.F. HEATING  IGNITION AND INTERFERENCE SUPPRESSION
TELEPHONE INSTALLATIONS

A. H. HUNT (Capacitors) LTD., WANDSWORTH, LONDON, S.W.18. Tel : VANdyke 6454

Factories also in Essex, Surrey, Sussex and North Wales
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Write for full
information to:

NEW from S. G. Brown . . . .

SUP HEADPHONES
The " Super K " Headphones are the newest product
of S. G. Brown Ltd., and are designed especially for High
Fidelity Stereo requirements. They are attractive in
appearance, extremely comfortable to wear and incorporate
plastic head band and earpieces.
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Spans 9 Octaves
These Frequency Response curves were produced
under the following conditions:

BEAT FREQUENCY OSCILLATOR Type 1014
producing a signal of 2.5V. (modulated to 32 c/s
with a swing of 30 c,$) to SUPER K EARPIECE,
close coupled to ARTIFICIAL EAR Type 4109
with 6 c.c. coupler, measured signal being ampli-
fied by MICROPHONE AMPLIFIER Type 2603
and recorded on a Type 2304 LEVEL RECORDER
Recorded Medium shows Response flat + 1 dB
20 cis -6,000 c,s; 6 dB reduction to 12,000 c/s.
With continued reduction to 20,000 c/s. Nine
octaves pianoforte coverage from 24 c/s to 7,800 c/s.

LTD. SHAKESPEARE STREET WATFORD HERTS
Telephone: Watford 27241

EDDYSTONE COMMUNICATION RECEIVERS

Model 840A ilium. ted

HIRE PURCHASE TERMS
Model Cash Deposit 12 Monthly 24 Monthly

No. Price Payments Payments
870 £33 £6/12/- £2/6/8 £1514
840 £55 £11/-/- £3/18/10 12/2/2
888A £110 £221-I- £7/17/8 £4/4/4
680X £140 £28/-/- 1101-M £5/7/4

Carriage paid per passenger train.
The fabulous Model 880. Probably the world's most powerful production
model receiver, 21 valves, complete coverage, 500 lies to 30.3 Mcs.
30 ranges. Price on application.
these sets are the choice of the discerning professional and amateur

users. Descriptive literature gladly forwarded.

Mb
The

Eddystone

Specialists

amaRAM SERVICES LTD.
4 9/5 1 COUNTY ROAD, LIVERPOOL, 4
Telephone: AINTREE 1445 ES FAB. 1935

eno

TRANSISTORISED
/C

CONVERTERS
 High efficiency-over 80%
 One to 400 watts from 12 v. battery.
 50 or 400 cycles output  Small and compact

Existing or planned AC Mains equipment can be
operated from low voltage input. In many cases
Valradio Converters are small enough for
immediate adaption into existing instruments.

For run details contact:
VALRADIO LIMITED

Dept. WWiC ' Browelle Lane ' Feltham
Middlesex Tel: Feltham 4242



DECEMBER, 1960 WIRELESS WORLD 83

AIRMEC VOLTMETERS
This Valve Voltmeter is an accurate general purpose instrument suitable for measuring
a.c. balanced, unbalanced and differential voltages, positive and negative d.c. voltages
and resistances.

VALVE
VOLTMETER

TYPE 217

 Exceptional Stability obtained by
balanced circuitry

 Very low input capacity
 Balanced, unbalanced or differential

inputs
 A.C. Voltages from 0-150 volts in 5 ranges

 D.C. Voltages from 0-500 volts in 3

ranges
 Resistance measurement from 100 ohm

-100 Megohm in 6 ranges
 Frequency Range 20 cis -200 Mc/s
 Immediate Delivery0- 0_ 0- 0_ 0_ 0- 0 - 0_ 0 _0 0-0

This instrument consists of a stable negative feed -back wide -band amplifier terminated
in a rectifier circuit and indicating meter. The input is taken either to a high -impedance
low -capacity probe or to a 75 ohm socket. A low impedance output is also provided
to enable it to be used as an amplifier up to 20 Mc/s.

MILLIVOLTMETER

TYPE 264
(Wide band Pre -amplifier)

 300 UV-I00 V in 8 ranges
 High -impedance low -capacity probe in-

put
 Low impedance input -75 ohms

Airmec

 Frequency range 20 c/s-10 Mc/s
 High Stability
 Accuracy + 3% up to 3 Mc/s
 Can be used as an amplifier up to 20 Mc/s

ELECTRICAL & ELECTRONIC INSTRUMENTATION
AIRMEC LIMITED HIGH WYCOMBE BUCKS.

Telephone: HIGH WYCOMBE 2501/7
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A WAVE GUIDED

. . . a radar wave directed through
a complex layout often in restricted
space, call in Waveflex'-a unique
advance in waveguide technique. In the
Waveflex' range of Flexible Waveguides
are the answers to a hundred -and -one
problems of complicated waveguide
plumbing.

The three types of WAVEFLEX Flexible Waveguides-
Twistable-flexible in E and H planes,
and twistable about the longitudinal
axis.
Non-twistable-flexible in E and H
planes.
Premoulded Twisted-flexible in E
and H planes, with a built-in longi-
tudinal twist. Premoulding relieves the
end connections of all twisting stresses,
and the angle of twist can be much
greater than with ordinary twistable
guides.
Manufactured under exacting scru-
tiny and tested to strict Government
specifications.
Ideally suited for use in pressurised
systems, remain stable when bent
or twisted, unaffected by extremes
of temperature.
Performance covers a broad band.
`Type approval' has been given by
the Royal Radar Establishment
and the Admiralty.

Waveflex guides are available in a range of lengths 3" to 36"
fitted with standard flanges. Special lengths and flanges cars
be made to order. An additional range of short guides, under
6", are particularly useful as malalignment units and
vibration decouplers.

Write for full technical details to:-

GABRIEL MANUFACTURING CO. LTD.
Newton Road, Torquay, Devon. Telephone: Kingskerswell 3333

A MEMBER OF THE TECALEMIT GROUP OF COMPANIES

W2:17L.tY12
FLEXIBLE AND TWISTABLE WAVEGUIDES

BROOKES CtycaeS

mean
 Illustrated above
are
Left:
Type G.2 Crystal
Unit. Frequency
62 kc/s.
Right:
Type G.1 Cmist -71
Uni,. Frequency
100 kc 's.

(2)
 BROOKES

DEPENDABLE
frequency control
ALL Brookes Crystals are made to
exacting standards and close tolerances.
They are available with a variety of bases
and in a wide range of frequencies.
There is a Brookes Crystal to suit your
purpose-let us have your enquiry now.

Brookes Crystals Ltd
Suppliers to Ministry of Supply, Home Office, B.B.C., etc.

LASSELL STREET, GREENWICH, S.E.IO
Phone: Greenwich 1828

Groms: Xtals, London, S.E.10 Cables: Xtals, London

Mechanical Relay Latch
FOR

P.O. TYPE

3000
This latching device
enables the P.O.
3330 type relay to be
held in the closed
position when the
coil is de -energised
and until manually
released.

Does not impair the
versatility of the
contact arrange-
ments, nor affect the
normal mounting
position.

WILL TRIP
AND HOLD

ON A.C.
IMPULSE

Illustrations
show 3000 Type Relay
fitted with " Remote " or
" Local " release latch.

EITHER TYPE CAN BE FITTED TO YOUR
EXISTING 3000 TYPE RELAYS IN AMATTER OF MINUTES.

Please send for illustrated ,e,sflet

RELAYS. UNISELECTORS KEY SWITCHES TO SPECIFICATION.

jack -Oa/&( (*Ida ),a.
(DEPT* TUDOR PLACE , LONDON,
TELEPHONES:MUSEUM 7960 LANGHAM 4621
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RESSINGS

Anti> Corona Tags, Battery Plugs and
Sockets, Cavity Cap Connectors, Co -Axial
Plugs and Sockets, Contacts, Fuseholders,

Croup Boards, Lampholders, Metal
Stampings, Phono Plugs and Sockets,
Plugs, Printed Circuit Connector
Sockets, Solder Tags, Speaker Connectors,

Switched Phono Sockets, Tag Strips,
Terminal Assemblies, Transformer Panel
Valve Pins, Valveholders and Cathode
Ray Tubeholders, Vibrator Sockets and
Retainers, Voltage Selectors.

ARIEL PRESSINGS LTD.,
WO LLATO N ROAD,

EESTON, NOTTI NGHANI
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Arcolectric
SWITCHES & SIGNAL LAMPS

T.225: Miniature Slide Switch
D.P. change -over switch

S.L.I66: Very small low cost
mains neon indicator

T.280: Sensitive Snap Action Switch
Popular switch for tape recorders

T.626: Double pole 3 -AMP switch
with tags to fit printed circuit boards

Write for Catalogue No. 132

T.626

CENTRAL AVENUE, WEST MOLESEY, SURREY. TEL.: MOLESEY 3232

ks1 1 S,,p l;ER ,T11 l_gcS

1

GILSON TRANSFORMERS
Provide a first-class service to manufac-

turers in prototype design and small or
medium scale production of transformers
and chokes for use in electronic valve or
transistor operated equipment for

AUTOMATION
INSTRUMENTATION

COMMUNICATIONS

*

*

are
and

OUR AUDIO
TRANSFORMERS
used for RECORDING
BROADCASTING F.M.
and TELEVISION

PROGRAMMES

Their use in receiving
equipment will complete
the chain to the satis-
faction of the most dis-
criminating listeners.

High Fidelity Enthusiasts please write for
Set Makers' List.

R. F. GILSON LTD WIMBLEDON
ST. GEORGE'S ROA1,

, &WAS. WIM 5695

AUTOMATIC CABLE TESTER

TYPE
LM.

104

Multicore Cables and Harnesses such as are used
extensively in aircraft, marine and similar installa-
tions can be easily checked for correctness of wiring
and conductor resistance by means of the Automatic
Cable Tester. With electrically operated special
switches automatic checking of Multicore Cables
up to 69 cores may be carried out at a rate much
faster than is normally possible by manual means.
Coupled to this is the absolute certainty that no
conductor is accidentally left out of the test. " SELF
TEST " means are included.

KENURE, HOLT ELECTRONICS LTD.
BOYN VALLEY ROAD, MAIDENHEAD

BERKSHIRE
Telephone Maidenhead 5331-2-3
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packaged circuits

If your problem is the handling of information by means
of digital techniques, Venner packaged circuits can help.

They combine the benefits of standardised
production of well -tried circuit elements with

plug-in flexibility of operation. Instruments
built up from these circuits will drive

reperforators, present an in -line display
of 1" figures, or print at high speeds on

paper tape. Development and
test -set projects are simplified; control

equipment can be quickly modified
as need arises.

Now available from stock. Also from our Sales Counter at Venner House,

Ebury Street, Victoria, London, S.W.I.

For full details of our circuit blocks, send for a copy of leaflet VE 104.

VENNER

4

Electronics I

Venner Electronics Limited

Kingston By -Pass, New Malden, Surrey. MALden 2442

London Office: Venner House, Ebury Street, S.W.I. SLOane 5692

0



88 WIRELESS WORLD DECEMBER, 1960

The
Supers c2it
Soldering Iran
heats up from cold

in Q seconds
Designed on an entirely

new principle, this light-

weight, versatile iron is

eminently suitable for

soldering operations in the

radio, television, electronic

and telecommunication

industries. For test bench

and maintenance work it is

by far the most efficient and

economical soldering

iron ever designed.

*Activated by light thumb pressure on
the switch ring. When pressure is
released, current is automatically
switched off-thus greatly reducing
electricity consumption, wear on
copper bit and carbon element.

*Can be used on 2.5 to 6.3 volt
supply (4 volt transformer
normally supplied) or from a
car battery.

More powerful than conventional
150 -watt irons; equally suitable
for light wiring work or
heavy soldering on
chassis.

Simple to operate; ideal for
precision work.

Requires minimum main-
tenance-at negligible cost;
shows lowest operating
coats over a period.

LIST PRICES

IRON 39/6

TRANSFORMER 35/6

All prices and trade dis-
counts subject to revision

ENTHOVEN SOLDERS LTD.
(Industrial Equipment Division)
Sales Office & Works :
Upper Ordnance Wharf, Rotherhithe Street,
London, S E.16. Tel.: BERmondsey 2014
Head Office :
Dominion Buildings, South Place, London, E.C.2. Tel.: MONarch 0391

Length, 10";
weight, .3i ozs.

For best results
with this iron

use ENTHOVEN

SUPERSPEED

CORED SOLDER

and ALUMINIUM
CORED SOLDER

BELLING& LEE LTD
GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX., ENGLAND

TERMINALS PLUGS & SOCKETS GLASS SEALS

CIRCUIT PROTECTION DEVICES
INTERFERENCE FILTERS RECEIVING AERIALS

An essential book for
research workers and
designers

MICROWAVE
DATA TABLES
A. E. Booth, M.I.R.E., Graduate I.E.E.

An accurate and labour-saving aid for computations in-
volving basic microwave quantities which occur continually
in design and development work on waveguides and similar
transmission lines, such as decibel relationships, guide and
free -space wavelengths, voltage standing -wave ratio, and
voltage or power reflection coefficients. Contains 26 tables
comprising over 23,000 separate computations. The
figures in the tables have been computed on a Pegasus
elertro -de digital computer to the limit of practical mea-
suri ig accuracy.

27s 6d net by post 28s 8d 61 pp

from leading booksellers

Published for WIRELESS WORLD by
Iliffe & Sons Limited

DORSET HOUSE STAMFORD ST. LONDON S.E.1
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very

small ...

... but that's not all

This is the smallest 'spindle operated' moulded
carbon track potentiometer in production. Although it
measures only 1" diameter, it is rated at 41A/ and
the range of values is from ik S2 to 2.5 M SI.
These factors will commend the Type L to all those
design engineers who strive for greater miniaturisation
in electronic equipment.
Further constructional details and parameters are
contained in Plessey Publication No. 313.
Please write for a copy.

type L potentiometer

by Plessey

THE PLESSEY COMPANY LIMITED
CAPACITORS & RESISTORS DIVISION  SWINDON GROUP

Kembrey Street  Swindon  Wiltshire
Tel: Swindon 6211  Telex: 44-355  Telegrams: Plessey Telex Swindon

Overseas Sales Organisation

PLESSEY INTERNATIONAL LIMITED Overseas Telegrams: Plessinter Telex Ilford

Head Office: Ilford  Essex  England
Tel: Ilford 3040 Telex: 23166 Plessey Ilford  Telegrams: Plessey Telex Ilford

TCR7B
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WEYRAD P.50 TRANSISTOR COILS
AND I.F. TRANSFORMERS

FOR 2 -WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL
P50/IAC M.W. OSCILLATOR COILS. For
I76pF TUNING CONDENSER

P50/2CC 1st and 2nd I.F. TRANSFORMER
470 Kc/s. OPERATION. " Q " = 150

(2 REQUIRED)
P50/3CC 3rd I.F. TRANSFORMER. 470 Kc/s
OPERATION. " Q " = 170

RA2W L.W. and M.W. ROD AERIAL 6in. long,
flying -lead connections. For 208pF TUNING
CONDENSER

LFTD2 DRIVER TRANSFORMER. Spit Secon-
dary Type, semi -shrouded. With 6 connecting
tags

PCAI PRINTED CIRCUIT PANEL, 2,1 x akin. ready drilled with component positions and references printed
on rear

BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6 -TRANSISTOR
LONG AND MEDIUM WAVE SUPERH ET

ALL IN BULK PRODUCTION-TRADE ENQUIRIES INVITED

PRICE 5/4d.

PRICE 5'7d.

PRICE 6/0d.

PRICE 12/6d.

PRICE 9'6d.

PRICE 9'6d.

PRICE 2/0d.

WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET
WEYMOUTH, DORSET

MINIATURE ELECTRIC BULBS

FROM 1V to 50V
IN SIZES FROM 4.5mm to 18mm DIAMETER
After nearly 30 years of specialising solely
in the production of Miniature Electric
Lamps, we have accumulated a store of
information that is freely available to the
Electronics Industry. You are invited to
write or phone us for any information you
may require about Miniature or Sub Mini-
ature Filament Lamps for use in existing

or new projects.
VITALITY BULBS LTD.

Neville Place, Wood Grden, London. N.22. 'Phone: BOWes Park 0016

TRANSFORMERS
COILS

CHOKES

LARGE OR SMALL QUANTITIES

TRADE ENQUIRIES WELCOMED

SPECIALISTS IN

FINE WIRE WINDINGS
MINIATURE TRANSFORMERS, PICK-UP,

CLOCK AND INSTRUMENT COILS, ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.
CONTRACTORS TO G.P.O., M.0.5., L E.B., ETC.

123-5-7 PARCHMORE ROAD, THORNTON HEATH. SURREY
LIVINGSTONE 2261 EST 1933

LOUDSPEAKER UNITS
Model 151 15" HD UNIT
Diameter over lugs 15Iin.; overall depth 7lin.;
Power handling 35 watts R.M.S.; Voice coil
diameter 3in.; Flux density 12,000 gauss; Total
flux 310,000 lines; Main resonance 20-25 c.o.s.;
Frequency response 20-3,500 c.o.s.; Input
impedance 15 ohms; Nett weight 17Ibs.
This 15in. unit is fitted with a curvilinear cone
loam plastic surround and an extra long voice
coil winding which permits large amplitude
movements without introducd on of harmonic
distort on. The very large sore coil diameter
and special construct on result in a very large
power handling capacity and this unit may be
used for any heavy duty requirement such as
cinema or p.iblic address or as the bass unit in
a high fidelity multi -speaker system. It is
suitaole for all types of relies enclosure horn
loading or open bathe mounting.

Price £18.

Nct subject to Purchase Tax (Carriage paid in U.K.) Illustrated leaflet available

Model 301 H.F. UNIT
Overall dia. Iin.; Overall depth Power
handling 15 watts; Instantaneous Peak; Voice
coil dia. in.; Flux d nsity 17,000 gauss; Fre-
quency response 1,500-15,000 c.p.s.; Input im-
pedance 8-15 ohms.
A pressure type high frequency loudspeaker.
Handles high note portion of 15 watts of music.
Response is level over range 2,000 to 14,000
c.o.s. beyond which there is gradual roll -off
giving useful range of 1,500 to 18,000 c.o.s.
The special hardened aluminium diaphragm with
unique loading system gives clean distortionless
output at all frequencies in its range which is
completely tree of resonances or colorations.
Will extend range of any existing speaker system
and greatly increase transient response and
"realism." £311.5'-.

Not subject to Purchase Tax
(Carriage paid in U.K.)

Illustrated leaflet available

FANE ACOUSTICS LIMITED
BATLEY YORKSHIRE
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for mains or low voltage operation

FINGERTIP CONTROL
with sharp, controlled heat for transistor

and other small assemblies. Location

of element under soldering tip

produces 30 watt capacity for

only 15 watts consumption.

Available for 230/240v.

220, 200, 100 and low

voltages 6, 12, 24,28, 50v.

List prices range

from 25/- to 29/6

(subject)

040'

AN T E X

miniature
soldering

iron

INTERCHANGEABILITY
The 5 sizes of bits shown can be easily changed by sliding on and off

the shaft. Heavily plated. split right through to facilitate changing. special

hard wearing alloy.

send for detailed catalogue to LIST OF WHOLESALE STOCKISTS
SENT UPON REQUEST

LIMITED 7-8 IDOL LANE, LONDON EC 3
Telephone: MANsion House 2 7 1 6
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cwaxviazi
are making

under licence
the famous

AMERICAN
INTERNATIONAL T.R. SERIES WHICH ARE ALREADY

BEING USED IN VAST QUANTITIES IN
AMERICA AND OTHER COUNTRIES

 International T.R. Series Shields
reduce bare -bulb temperatures by
15% to 25%.

 International T.R. Series Shields
eliminate vibration.

 International T.R. Series Shields
fit standard sockets.

 International
T.R. Series
Shields are
available in
various
sizes.

Full Technical information
is available on request.

Joint service numbers
have been allocated.

ARRARD
ENGINEERING AND MANUFACTURING CO. LTD.

Special Products Division,
23, Westminster Palace Gdns., Artillery Row, London, S.W.1

goo

ruse

dlak
ltadiooptires
quality

components

for design

development
and

prototype
V4Otk

. . . _ .

Reocaideit --Radiospares components
delivered absolutely "by return'',

are

Send us your enquiries for all types of

QUARTZ CRYSTALS
for :

RADIO FREQUENCY CONTROL
FILTER PURPOSES

ULTRASONIC PURPOSES
METALLIZED TO SUIT REQUIREMENTS

ANY SHAPE AND SIZE CUT TO SPECIFICATION

PIEZO LIMITED
26 St. Albans Rd., Watford, Herts. Tel : Watford 27808

KNOBS

BETTER BETTER
STYLES RANGE

SUPPLIERS OF MOULDED CONTROL KNOBS, TERMINALS, ETC.
OVER SIXTY STOCK PATTERNS. ENGRAVING TO INDIVIDUAL

REQUIREMENTS

UNCLES BLISS & CO., LTD.
CHERRY ORCHARD RD, EAST CROYDON, SURREY

TELEPHONE: CROYDON 3379/6390

3.
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TOP RELIABILITY
A narrow -band FM radiotelephone equipment for the 450 - 470 Mc [5 band with 50 kc/s channel
spacing
Designed and tested to the exacting specifications of an important oil company for unattended oper-
ation during extended periods and under adverse climatic conditions

STORNO CQF 63

A product from STORNO of COPENHAGEN, Ved Amagerbanen

21, Copenhagen, Denmark

Enquiries also to: STORNO-SOUTHERN LIMITED, Frimley

Road, Camberley, Surrey

Full tropicalization

24 teleprinter or telecontrol channels

Receiver sensitivity 0.514V, noise figure

8 d13

Frequency stability better than ±5 x 10-6

Attenuation of undesired frequencies better

than 80 dB

Modular construction

For 19" rack mounting

Ideal for

Data transmission
Telemetering
Telecontrol
Teleprinter links
Radio link to isolated telephone
subscribers et cetera.

series built and for
quick delivery

Storm
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WE SEND THE BEST OF BRITAINS 111-F1 EVERYWHERE
 PROMPT DESPATCH SERVICE

r-.61
 HOME AND EXPORT ENQUIRIES

Microphones by Lustraphone, Reslo, Acos,
Simon Sound, Geloso, etc.

ieC WELCOME AT ALL TIMES  TAPES BY ALL LEADING MAKERS

 110 VOLT ITEMS AVAILABLE * SPEAKER SYSTEMS
Quad Electrostatic £52 0 0 $149

CBS * RECORDERS Wharfedale SFB/3 E39 10 0 $113
Vortexion W.V.A. f93 13 0 $267 Wharfedale Coaxial 12 f25 0 0 $156

=1 Vortexion W.V.B. E110 3 0 $315 Wharfedale Golden 10 E8 14 II $18
1:4 Brenell Mk. V 64 gns. $192 Tannoy I2in. Monitor f30 15 0
A=, Brenell 3 Star Stereo 89 gns. $267 Tannoy ISin. Monitor E37 10 0
4.7 Clarion Transistor 25 gns. $75 WB. 1016 LT 12 3 $16
raa Cossor 1601 4 Tr. 37 gns. $111 Goodmans AL.120 £29 10 0 $84
CC Cossor 1602 4 Tr. 3 spd. 59 gns. $127 Goodmans AL.I00 f23 10 0 $67

Simon Minstrelle 39 gns. $117 Goodmans Triaxiom £25 0 0 $72
ci"' Ferrograph 4AN

Ferrograph 4AH
81 gns.
86 gns.

$243
$258

Goodmans 300 Ell
Goodmans 400 E16

5
17

9
0

$32
$46

Ferrograph 808 Stereo 105 gns. $315 Kelly Ribbon Mk. II LIO 10 0 $30
Grundig TK60 Stereo 128 gns. $384 B. 1. Tweeter complete E5 5 0 $11

pc Grundig TK5S Stereo
Grundig TK20 with Mic.

92 gns.
52 gns.

$276
$156 * MOTORS AND PICK-UPS

cc Grundig TK24
Grundig TK30

62 gns.
72 gns.

$186
$216

Decca Stereo P.U. E21
Lenco GL60 Trans. Unit E28

0
19

0
2

$45
$62

4= Philips 4 Track 59 gns. $117 Lenco GL513/R, Stereo P.U. E29 3 10 $62
1114 Philips 4 Track Stereo 92 gns. $276 Garrard 301 E22 7 3 $54

Philips 4 Track 34 gns. $102 Garrard 41-IF/Stereo P.U. ... E19 17 7 $41
fiX Reflectograph ' A ' i Tr. 95 gns. $285 Garrard TA/Mk. II E9 IS 8 $22
= Reflectograph ' B ' 4 Tr. 105 gns. $315 Connoisseur Motor Type 'B' £27 16 I $63
= Stuzzi Magnette 69 gns. $207 Connoisseur, 2 sp. Motor ... £16 3 I $36

Stuzzi Tri-corder 75 gns. $225 Goldring 700 E9 14 9 $21

* DECKS
Ronette DC284 E4 3 5 $9

CZ Wearite 4A £36 10 0 $105 * AMPLIFIERS & TUNERS
Lel Wearite 4B f41 10 0 $119 Quad 22 -Control Unit E25 0 0 $73

iii Brenell Mk. V 28 gns. $84 Quad II Amplifier E22 10 0 $65
16.1 Brenell Stereo Deck f33 16 0 $101 Leak Stereo 20 Amp. f30 9 0 $87

Brenell Pre -Amp. and Amp. £24 0 0 $69 Leak Point One Pre -Amp £21 0 0 $60

MODERN flECTRICS,7

Rogers Junior Stereo £28 10 0 $81
Rogers Master Stereo Unit E35 0 0 $100
Quad FM Tuner E28 17 6 $60
Chapman AM/FM f29 8 0 $60

Enquiries for all items by firms mentioned
in this advertisement invited.

BINSON "ECHOREC"
Distributed exclusively by Modern Electrics
Ltd. (see W.W. Feb. page 92). For super-
imposing controlled echo on to any audio
signal. Compact, fully portable instrument,
with three working channels, echo interval is
variable, swell and other effects are
obtainable.
ABRIDGED DESCRIPTION
 Three inputs and outputs.
 Push-button channel selection for I, 2

or 3 channels.
 Controls for echo intervals, volume of

echo, swell effect, volume level on input
channels, etc.

 Complete with fitted carrying case,
leads, plugs. A.C. mains.

Professional Discounts

140 gns. $420 atergurierLaseinvited.

BINSON "BABY ECHOREC"
Similar to above but for

single channel working 80 gns. $240
ATTENTION !

Ecrivez nous en francais S.V.P.
Schreiben Ste uns bitte oaf Deutsch.
Escrivanos en espafiol por favor.

We carry extensive up-to-date stocks of equipment, compo-
nents and accessories by Britain's leading makers. Enquiries
dealt with by return

164 CHARING CROSS ROAD, LONDON, W.C.2
(3 shops from Tottenham Court Road Station Underground)
Tel.: TEN 7587 & COV 1703 Cables: MODCHAREX, LONDON

A.C. SOLENOID TYPE SCM
9/10ths

FULL SIZE

Continuous 3 ozs. at 1"
Instantaneous to 2lbs.
Larger sizes available.

Also-Transformers to
7kVA 3 phase.

R. A. WEBBER LTD.
18 FOREST ROAD, KINGSWOOD, BRISTOL. Phone: 67-4065

STABILIZE YOUR AC MAINS with the finest
equipment, at a fraction of the normal cost:-

FERRANTI 71-KVA MOVING COIL
AUTOMATIC VOLTAGE REGULATORS

Any stabilized output voltage in the range 200-250 v.
can be selected by plug -board tappings. The selected
output voltage is automatically maintained constant
within ±-k%, at all loads 0 to 30/372 amps., when the
supply voltage is varying over the range +8% to
-12%.
 Frequency compensated 45-55 and 54-66 c/s.
 Excellent output wave -form.
 Can also be used as a variable transformer.
 Unused. Complete with spares and instruction

book.
P. B. CRAWS HAY

94 Pixmore Way, Letchworth, Herts. 'Phone 1851

Trigger -Action
Spring -Loaded Clips

PRESS TRIGGER
TO OPEN

RELEASE TO GRIP

For Safety's Sake
use AVO Prodclips

Patent No. 748811

Safety first every time with these patented spring -
loaded AVO Proiclips.
Cleverly designed for use as 'nsulated prods, they are
invaluable for reaching and holding test points which are
difficult of access.
Suitable rot use with AvoMeter, Multiminor and Avo Electronic
Test Meter Leads.

Post Free 15/- per pair

AVOCET HOUSE . 92-96 VAUXHALL
BRIDGE ROAD, LONDON, 8.W.I.

VICtorio 3404 (12 lines)
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES
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CERAM:C DISC & TUBULAR TRIMMERS
miniature and standard.
Sizes 7.5, 10. 12. 16 and 25 mm. dia.
Eminently suitable for Transistor
Radios and Printed Circuit applica-
tion. High quality and reliability-
low prices.

CERAM:C CAPACITORS
A very wide and comprehensive selec-
tion of CERAMIC CAPACITORS,
tubular and disc. LOW VOLTAGE
ceramic Capacitors for transistorised
c rcuits.

GANG

CONDENSERS
Available patterns: AM, AM/FM,
FM, 2- and 3 -gang. Miniature Con-
densers for Transistor Radios Strong
and reliable construction of best
materials.

SPEC:AL TRIMMERS
Tubular -screw adjustment, mica di-
electric. Wide capacitance sweep,
e.g. 2/20 pF, 3/30 pF, 3/40 pF, 3150
pF. AIR TRIMMER 2/20 pF mounted
on ceramic base.

" NEUBERGER "
SUB -MIN ATURE

LOW VOLTAGE
ELECTROLYTIC CAPACITORS

for D.C. applications, transistor circuitry
and printed circuit applica.ions. 4.5 mm. dia.
MINIATURE ELECTROLYTIC CAP-
ACITORS for all the above applications
plus photo -flash equipment. D.C. range
from 3 v. to 385 v. Etched foil construction,
hermetically sealed in aluminium tubes,
hilly tropical and compact. Temperature

range: standard -20° to +70°C, for more
stringent requirements, special
models for -40° to +85°C.
P.V.C. insulated or non -insulated

PAPER

CAPACITORS
hermetically sealed in aluminium
tubes CAPACITORS for discharge
lighting applications.
CAPACITORS for Motor Starting.
BOTH TYPES ARE SUITABLE FOR
OPERATING IN TEMPERATURES
OF UP TO +90°C WITH PEAK OF
+ 100°C.

STEATITE INSULATIONS LTD
31, GEORGE STREET, LOZELLS, BIRMINGHAM, 19
Telephone: NORthern 8357.8 Telegraphic Address: "Steatite -Birmingham, 19"
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Westminster Bank uses
Pye Television
The Pye Industrial TV Division, a member of the Pye Instrument Group, has
supplied all the television equipment to the Westminster Bank for the first
inter -branch TV network. The new system which makes centralised book-
keeping possible has been brought about by the closest co-operation with the
GPO who have supplied Post Office lines to carry the signals. The illustration
shows a customer checking his banking account.

The Pye Instrument Group consists of. Pye Atomics Division, Pye Industrial Television Division, Faraday Electronic Instruments Ltd.,
Labgear Ltd., W. G. Pye & Co. Ltd., Pye Telecommunications Ltd., Unicam Instruments Ltd., W. Bryan Savage Ltd., W. Watson & Sons Ltd.
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REFERENCE MANUAL OF TRANSISTOR CIRCUITS

This new manual of transistor circuitry has been prepared by Mullard engineers, as

an up-to-date and readable volume which will be of use and interest to technicians,

service engineers, junior designers and electronics students.

It has a page size of 81" x 51" and describes more than 60 circuits-over 30

are made generally available for the first time-including both domestic and industrial

applications.

308 PAGES ' 241 DIAGRAMS ' U1K. PRICE 12s, 6d1
PUBLISHED BY MULLARD LTD.

Get your copy of the Mullard "Reference Manual of Transistor Circuits" today from your radio
dealer, or order direct from Mullard Ltd. (postage and packing is. Od. extra in U.K.).

MULLARD LIMITED  MULLARD HOUSE  TORRINGTON PLACE  LONDON 
Overseas readers should enquire of their local Mullard Agents.

MVM 10
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THE MARK IV CAMERA CHAIN
Marconi's pioneered the use of the 4i inch Image
Orthicon Camera using the tube developed by their
associates, the English Electric Valve Company.
Marconi's have amassed more 'know-how' on the use of
the 4i inch Image Orthicon than any other manufacturer.

OVER 500 MARCONI IMAGE

ORTHICON CAMERA CHAINS

HAVE BEEN SOLD

THROUGHOUT THE WORLD

MARCONI
COMPLETE SOUND AND TELEVISION SYSTEMS

BD 863 MARK IV
IMAGE

ORTHICON
CAMERA

EXTREME STABILITY
Novel circuit design and careful choice of
components give such a high degree of stability
that operational controls have been removed
from the camera.

FIRST CLASS PICTURE QUALITY
The 41 inch Image Orthicon tube gives a picture
quality substantially better than any other type
or size.

LIGHT AND COMPACT
By reducing and simplifying the camera
electronics its weight has been held below
too lb. and its size made correspondingly small.

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED  CHELMSFORD  ESSEX  ENGLAND
M4D
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HEAR

THE

HARMO

ON

THE

ACOS

HI -LIGHT

O

The new Acos Hi -Light
pick-up achieves the most
superb sound reproduction
of the day. The frequency
range is from 20-20,000 c/s

3 dB. Tracking weight
is less than r gramme on
mono, 2 grammes on
stereo, which virtually
eliminates record wear.
U.K. Retail Price 18 gns.
including mono and stereo
heads and P.T.

DECEMBER, 1960

Contraltos can be most con-

trary, sopranos can sound

quite surprising. If repro-

duction is to be good, it

must be very, very good;

without harmonics, it can be

horrid.

At the heart of sound repro-

duction lies the pick-up;

for the most exacting ear,

Acos have evolved what is

undoubtedly one of the finest

mono and stereo pick-up

arms in the world: the Acos

Hi -Light.

ARE DOING THINGS IN STYLI

COSMOCORD LTD WALTHAM CROSS HEATS TEL : WALTHAM CROSS 25206 (London subscribers please dial WS 25206)
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"BELLING -LEE " NOTES
No. 23 of a Series

Fusing, part 7
A convenient way of expressing

the degree of protection afforded
by a fuse is by stating the " Fusing
Factor "; this is the ratio of the
minimum value of current which
will blow it to the current rating.
Thus a 2 amp, fuse having a fusing
factor of 2:1 will not operate nor-
mally at any current below 4 amp.,
although it should be appreciated
that if it is subjected to currents
between 2 and 4 amp there will
be an excessive temperature rise
(possibly beyond what is permitted)
and, depending on the material of
which its element is made, em-
brittlement may result, followed
ultimately by failure as we have
seen earlier.

Now fuselinks having different
types of construction and perform-
ance can have similar fusing factors,
and so, useful as this characteristic
is, it gives no indication of the
mode of operation, which is a func-
tion of current and time. The readiest
way of expressing this is pictorially,
in the form of graph. In its con-

form, this is a curve

4

current (r.m.s. value) would give
the same result as D.C.

A typical set of characteristic
curves is shown for four different
types of fuses having the same rating
and fusing factor. The usefulness
of these curves can be considerably
extended by plotting them as enve-
lopes containing the spread of results
obtained in practice due to random
variations between different speci-
mens, as we indicated in part 3 of
this series. The upper boundary
then provides information on the
absolute protection given by that
particular type of fuse, while the
lower boundary defines the maximum
isolated surge that the fuse will
withstand.

Curves of this type are indispen-
sable when considering problems of
discrimination. In any system which
includes two or more circuit pro-
tection devices arranged in series, it
is obviously undesirable that a fault
should operate more than one of
them. For instance, in an ordinary
domestic electrical installation there
are a number of individually fused
outlets (sub -circuits) fed through a
main circuit fuse, and it would be
most inconvenient if a fault arising
in one of -circuits blew the

COMPARISON OF FUSE CHARACTERISTICS

FF

0.1
0.001  004 01

TT

 04 0I 04
SECONDS

FF VERY FAST

I, FAST

T TIME LAG

TT EXTRA TIME LAG

4 10 40 1

PRE -ARCING TIME

drawn through a minimum of six
points plotted on Cartesian co-
ordinates whose axes are prospective
current, and pre -arcing time, shown
on logarithmic scales. The current
source which is used to obtain the
results so plotted is usually D.C.,
since an alternating supply would
give misleading results at very short
pre -arcing times because they would
depend on the instantaneous value
of the current at the time of applying
the overload; at fairly long pre -
arcing times, of course an alternating

4 10 40 100 400 1000
MINUTES

main fuse thus putting all the other
sub -circuits out of action; in some
situations it could even be dangerous.
The characteristics of the main fuse
must therefore be such that it is

able to discriminate between a

main circuit fault and an overload
in a sub -circuit and the simplest way
of ensuring this is by seeing that
its performance curve nowhere inter-
cepts those of the sub -circuit fuses.

Advertisement of
BELLING & LEE LTD.

Great Cambridge Road, Enfield, Middx

"BeiliKeti-Lee"

TECHNICAL
KNOW- HOW

To any manufacturer of electronic
components electro-plating is one of
the fundamental techniques for it
governs the efficient life of most con-
tact surfaces, as well as overall
appearance. "Belling -Lee" have
always taken a special pride in the
quality of their electro-plated
finishes, and the Sulphur Dioxide
Corrosion Test, which is carried out
by means illus-
trated, is the latest procedure used
in our type testing laboratories for
monitoring these essential standards.
The process is used for detecting
undesirable discontinuities in plated
surfaces (not silver). Briefly, it con-
sists in exposing the articles to be
tested to a dilute concentration (z%)
of sulphur dioxide in moist air (95%
relative humidity) at a controlled
temperature (25°C.) for a specified
period of anything up to 24 hours.
The specimens are then allowed to
dry without wiping, and examined
for any corrosion products of the
sub -surface; these will only have
been formed if the surface has any
holes or cracks in it.
The method is also useful for testing
for discontinuities in joints, e.g.
crimped joints, in conjunction with
continuity resistance measurements
made before and after exposure. It
is complementary to normal salt
spray tests, and somewhat easier to
evaluate.

Most "Bellinglee" products are
covered by patents or registered
designs or applications.

BELLING & LEE LTD
GREAT CAMBRIDGE ROAD. ENFIELD, MIDDX., ENGLAND

Telephone: Enfield 5393  Telegrams: Ralljohel, Mehl
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Just two examples from the ever-growing
list of successful uses of E.M.I.'s Colour
Camera Channel Type 204. Smaller, easier
to use and less expensive than existing
equipment, E.M.I.'s Colour Channel uses
a novel optical system and three vidi-
con tubes to provide extremely faithful

T.V.

Colour TV makes its
first appearance on any
European race -course,
and 3,000 people in
special marquees at
Redcar see two days'
racing in brilliant,
accurate colour ...

An operation takes
place in Hammersmith
Hospital, and a large
audience many miles
away sees every detail
faithfully reproduced
in colour ...

rendering of colour, even under difficult
lighting conditions. E.M.I.-holders of
original patents for the world's first high -
definition TV system-has already demon-
strated the suitability of this new Channel
for many applications in industry, medi-
cine and science.

A demonstration will gladly be arranged for you. Write or telephone:

E.M.I. ELECTRONICS LIMITED
BROADCAST EQUIPMENT DIVISION, HAYES, MIDDLESEX
TELEPHONE: SOUTHALL 2468, EXT. 2011 EEI33
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Aspects of design 1 29
This is No. 29 in the series of articles dealing with advanced problems in circuit design
published by The Ediswan Mazda Applications Laboratory. No. 30 will appear next
month. We shall be pleased to answer queries arising from this or other articles.
Reprints of the first twenty-four articles, in booklet form, are available on request.

The operation of line deflection output stages of television
receivers was dealt with in " Aspects of Design " numbers 8 and
26. It was pointed out in " Aspects of Design " number 26
that an output stage can be operated more efficiently if the ratio
of the number of turns on the efficiency diode winding of the
transformer to the number of turns on the pentode winding is
kept as high as possible. This results in a high value of boosted
HT voltage which, although assisting in producing good
efficiency, subjects the pentode and efficiency diode to higher peak
voltages during the line flyback interval. The Maximum Peak
Voltage ratings of diode and pentode often set a limit to which
this course can be pursued. By suitable proportioning of trans-
former leakage inductance and self -capacitance a condition of tun-
ing can be achieved which allows these peak voltages to be con-
siderably reduced. This process is often termed 3rd Harmonic
Tuning.

This technique can best be understood by considering the
equivalent circuit of a line output stage.

Fig. 1 shows the equivalent circuit of a typical line output stage
in which a winding or " overwind " is included to step up the peak
voltages during flyback for the purpose of generating the cathode
ray tube extra high voltage supply. The various elements of the
circuit are shown as referred to the primary of the transformer.
Li represents the parallel combination of deflector coil load induct-
ance and primary inductance. La represents the leakage induct-
ance between pentode anode connection and EHT rectifier
connection

Cs and Cs are the small capacitances associated with this
inductance. Cr which is large provides most of the tuning of the
inductance load. The switch represents the combination of
pentode and efficiency diode. At the end of the deflection stroke
Li carries a high current which is rising linearly at a rate slow
compared with the natural resonance periods of the circuit.
The switch is opened and the circuit commences a free oscillation.
At the end of the flyback interval the current in Li has reversed
and has reached a maximum in the opposite direction. Very
shortly after this time there comes a moment when the rate of
change of current in Li and therefore the voltage across Cr
have the same value as they had during the previous deflection
stroke. The switch is now closed once more and this current is
constrained to collapse linearly to zero at a rate Li

dt
- VB.

This linearly decaying current flows into the battery returning
energy in doing so.

If there is current in L2 or charge on Ca at the moment of clos-
ing the switch the circuit La Cs Cs will continue to oscillate during
the next stroke. In any practical circuit the switch comprising
the pentode and efficiency diode has finite resistance which
serves to couple oscillations of LS Cs Cs into the load inductance
Li where they produce velocity modulation of the trace. In
addition the energy of this circuit Ls Ca Ca will be dissipated
in its losses and will not be available for recovery by the energy
recovery process. The aim of third harmonic tuning is that at
the end of the flyback interval there shall be no current in La
and no charge on Ca. This implies that at the end of the flyback
interval the current in Ls is zero and the rate of change of current
is also zero. During the free flyback oscillation La can be sup-
posed to carry components of current at the two natural fre-
quencies of the circuit. These frequencies are fi, a low frequency
mainly governed by Li Cr and f2 a higher frequency governed
mainly by L2 in parallel with C2 and Cs, Ci appearing as a very
low impedance.

TUNING OF
TELEVISION
LINE OUTPUT
TRANSFORMERS

Fig. 2(a) shows a plot against time of these two components of
current 'n L2 during the flyback interval with the circuit constants
critically adjusted for the " 3rd Harmonic " tuning condition.
This occurs when f2 is slightly less than 3 ft. The total current in
Lz is the sum of these components and this is shown in Fig. 2(b).
It is seen that this condition achieves the requirement of current
in L2 and rate of change of current being simultaneously zero
at the beginning and end of the flyback interval. The voltage
waveform across L2 is shown by the dotted curve in Fig. 2(b)
(voltage of point P with respect to point Q). The effect of this is
to depress the voltage peak at P, the pentode anode, and increase
the voltage peak at Q, the EHT rectifier point.
These waveforms are
shown in Fig. 3. (c)
The waveform at Q,
of course, is of greater
amplitude than that at
P by the step up action
of the transformer ratio
which, for simplicity,
has been omitted from
the equivalent circuit.

F/G.2 /I6 EXAGGERATED GIVING f2- tint

F/G.3 Vs3

Vsi

In practice Lz C2 and Cs are governed by the transformer
winding configuration and only Ci is under control by adding
capacity across the transformer primary. The procedure in
design is to adjust Ci for the tuning condition by observing
cancellation of ringing on say the pentode anode waveform and
then measuring flyback time. If, for instance, flyback time is too
short then the winding must be redesigned for greater leakage
inductance Ls or greater self capacitance of the EHT overwind
to reduce fa and the transformer re -tuned for the " 3rd Harmonic"
condition.

The Ediswan Mazda 30P4 and 30P19 are processed to have
good high voltage performance to give the engineer scope for
achieving very efficient designs using this procedure.

Associated Electrical Industries Ltd
Radio and Electronic Components Division

Technical Service Department
155 Charing Cross Road, London. W.C.2

Tel: GERrard 8660. Grams: Sleswan. Westcent. London
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NEW HIGH POWER TRIODE BEAM TETRODE
EDISWAN MAZDA 30PL14

The 30PL14 Triode Beam Tetrode is intended principally
for use in frame deflection circuits of television receivers using
110° and 114° cathode ray tubes. The tetrode section has been
designed to operate with a low ratio of screen to anode current
whilst the available peak anode current and anode dissipation
are higher than in the 30PL13. The higher available peak
anode current will, in many cases permit economies in output
transformer design. The triode section is a general purpose triode
with identical characteristics to the 6/30L2, and that of the
30PL13, for use as a deflection drive voltage oscillator, frame
sync. pulse separator etc.

Heater Current (amps) Ih 0.3
Heater Voltage (volts) vb 16

TENTATIVE RATINGS AND DATA
Maximum Design Centre Ratings

Triode Tetrode
Anode Dissipation (watts) pa(max) 1 8
Screen Dissipation (watts) Pg21 max) - 2
Peak Anode Voltage (Pulse positive) (kV) - 2*
Peak Anode Voltage (Pulse negative) (kV) - 0.5*
Anode Voltage (volts) V.(..x) 250 250
Screen Voltage (volts) V52(max) - 250
Heater to Cathode

Voltage (volts rms) Vh-k( max)rmg 150f 150t
Mean Cathode Current (mA) Ik( m.,,) - 75
Resistance Grid 1 to Cathode

Self Bias (M El) - 2
Fixed Bias (MO) - 1

*Maximum pulse duration 5% of one cycle with a maximum
of 1 msec.

1 -Measured with respect to the higher potential heater pin.

TRIODE CHARACTERISTICS
Anode Voltage (volts) V. 200
Anode Current (mA) I. 10
Grid Voltage (volts) V51 -7.7
Mutual Conductance (mA/V) g m 3.4
Amplification Factor A 18

Tentative Characteristic Curves of Ediswan Mazda Transistors Type 30PL14
g2300
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Associated Electrical Industries Ltd
Radio and Electronic Components Division

Technical Service Department
155 Charing Cross Road, London, W.C.2

Tel: GERrard 8660. Grams: Sieswan, Westcsrit, London

200 250

k bq

TETRODE OPERATION IN FRAME TIME BASE
Allowance must be made in circuit design, not only for com-

ponent variation, but for valve spread and deterioration during
life. Values of total tetrode peak anode current, for an average
valve when new and at the assumed end of life point for any
valve, are as follows:-

V.
(V)

V52
(V)

V51
(V)

1.
(mA)

Average New Valve 55 170 - 1 210
Assumed End of Life Condition 50 170 - 1 135
Average New Valve 55 185 - 1 235
Assumed End of Life Condition 50 185 - 1 151

Mounting Position : Unrestricted
Base : B9A (Noval)

aQ

91 92

0
O 0

9 at

VIEW OF FREE END

Maximum Dimensions (mm)
Overall Length 78.5
Seated Height 71.5
Diameter 22.2

EDISWAN
MAZDA CRC 15/93
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Some of the actual equipment supplied with our
courses.

NE114PRACIICAL WAY
of UNDERSTAND/NO
RADIO TELEVISION U ELECTRONICS
Including: Transistors ; VHF/FM ; Hi - Fi equipment ; Computers ; Servo - meths ; Test Instruments ;
Photo - electrics ; Nucleonics ; etc.

fOR... Your Career.... Your Own Business ... An Absorbing Hobby ...
Radiostructor-an organisation specialising in electronic training systems-offers a new self -instructional
method using specially designed equipment on a " do-it-yourself " basis.
You learn by building actual equipment with the big kits of components which we send you. You advance
by simple steps, performing a whole series of interesting and instructive experiments-with no complicated
mathematics! Instructional manuals employ the latest techniques for showing the full story of electronics
in a practical and interesting way-in fact, you really have fun whilst learning!
Fill in the coupon below, for full particulars:-

RAD1OSTRUCTOR
LEADS THE WORLD
IN ELECTRONICS TRAINING

POST NOW
To RADIOSTRUCTOR (Dept. G66),

READING, BERKS. I
Please send brochure, without obligation, :o:-

Name

Address

I...... . .

12/60

.11MI NMI 1.11 111111 MIN Mill MN

 BLOCK CAPITALS PLEASE

(W2 do not employ representa'ives)
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People of importance...
... use G.E.C. Semiconductors. Because they can't stand mediocrity,

they prefer to take the best and think no more about it.
This is why, when semiconductors are to be used, they look first to G.E.C.

Here is the most versatile range of semiconductor devices in the country;
sub -miniature signal diodes to Q -band mixers, low -power

zener diodes to high -power controlled rectifiers and low -noise
audio preamplifier transistors to high-speed switching transistors!
All these devices are backed by the G.E.C. standard of reliability
ensured by continuous and extensive life -testing of the product.

Write now for details of this remarkable range!

SEMICONDUCTORS
THE GENERAL ELECTRIC CO LTD  SEMICONDUCTOR DIVISION  SCHOOL STREET  HAZEL GROVE  STOCKPORT  CHESHIRE
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HO m

0 OM

SCOTC
TRADE MARK

BRAND
recording tape

H
WORLD'S LARGEST SALES OF MAGNETIC TAPE

99
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Plessey

Power transformers
* Generous rating

* Optimum performance

* Standard, semi -tropical or
tropical finish

Audio frequency
transformers

* Interstage and output types

* Special mountings for printed
circuits

* Low distortion

More information on Plessey Transformers

and the Plessey service will gladly be sent

to designers and engineers.

DECEMBER, 1960

transformers
for extra
reliability
Plessey resources bring many skills and new

techniques to support a big production capacity

making transformers for industry.

A special service offers early delivery based on a

standard range plus facilities for winding trans-

formers exactly tailored to individual specifications.

At every stage of manufacture rigorous quality

control and stringent test schedules ensure con-

trolled characteristics and outstanding reliability.

Let Plessey know your requirements at an early

stage-their advice can often mean important

economies.

Plessey
COMPONENTS GROUP

HAVANT COMPONENTS DIVISION
THE PLESSEY COMPANY LIMITED

New Lane  Havant  Hants Telephone Havant 1701

Overseas Sales Organisation :
PLESSEY INTERNATIONAL LIMITED ILPORD ESSEX ILPORD 3040

HC9b
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Voitaion,
treell'mot

The W.V.B. recorder has an additional amplifier
and head with provision for " before " and
" after " record monitoring while the recording
is in progress, and this also has echo facilities.

The W.V.A. recorder has provision for a plug in
stereo head and can be supplied with this and
stereo playback pre -amplifiers with equalisation
each having an output of I volt from a cathode
follower. This is type W.V.A/S.

A heavy mumetal shielded microphone transfor-
mer is built in for 15-30 ohms balanced and
screened line, and requires only 7 micro -volts
approximately to fully load. This is equivalent
to 20ft. from a ribbon microphone and the cable
may be extended to 440 yds. without appreciable
loss.

The 0.5 megohm input is fully loaded by 18 milli-
volts and is suitable for crystal P.U.'s, microphone
or radio inputs.

The playback amplifier may be used as a micro-

phone or gramophone amplifier separately or
whilst recording is being made.

The meter fitted for reading signal level will also
read bias voltage to enable a level response to be
obtained under all circumstances. A control is

provided for bias adjustment to compensate low
mains or ageing valves.

The power output is 4 watts heavily damped by
negative feedback and an oval internal speaker is
built in for monitoring purposes.

THE VORTEXION W.V.B. or W.V.AIS
are eminently suitable for making a high quality
recording almost indistinguishable from the
original since these models have facilities for
monitoring the recording actually put on the tape
with only a fraction of a second delay.

By this means, when for any reason the signal is

distorted or not as required, the result of the
recording on the tape can be heard almost in-
stantly, and adjustments can be made until the
results are as required.

Many types of music today have the treble boosted
considerably, and may result in greater power
being recorded at high frequencies than at

middle frequencies, an overload of the tape at high
frequencies gives a mushy quality with lots of hiss
and background noise.

Adjustment to the bias level while listening to the
result is useful in this connection especially where
the brand of tape and the bias setting for it are
not exactly known.

Again if clean treble recordings at 31in. are of
prime importance it is now recognised that no
other method is quite so effective in achieving
this as reducing the bias slightly while listening
to the results. The meter reading of the new
bias setting for the particular tape used may be
noted for future use.

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19
Telephones: LiBerty 2814 and 6242-3. Telegrams: " Vortexion, Wimple, London."
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tvitidon,
rta4 letuipnums

Will deliver 120 watts continuous signal and over 200 watts peak
Audio. It is completely stable with any type of load and may be
used to drive motors or other devices to over 120 watts at fre-
quencies from 20,000 down to 30 cps in standard form or other
frequencies to order. The distortion is less than 0.2% and the
noise level -95 dB. A floating series parallel output is provided
for 100-120 V. or 200-250 V. and this cool running amplifier occupies
12+ inches of standard rack space by II inches deep. Weight 601b.

30/50 WATT AMPLIFIER
Gives 30 watts continuous signal and 50 watts peak Audio. With
voice coil feedback dis-
tortion is under 0.1",
and when arranged for
tertiary feedback and

100 volt line it is under
0.15%. The hum and
noise is better than
-85 dB referred to
30 watt.
It is available in our
standard steel case with
Baxendale tone controls
and up to 4 mixed inputs, which may be
microphones or equalised P.U.s to choice.

balanced line 30

The 12 -way electronic mixer has facilities for mixing
12 balanced line microphones. Each of the 12 lines
has its own potted mumetal shielded microphone
transformer and input valve, each control is

hermetically sealed. Muting switches are normally
fitted on each channel and the unit is fed from its
own mumetal shielded mains transformer and
metal rectifier.

Also 3 -way mixers and Peak Programme Meters.
4 -way mixers and 2 x 5 -way stereo mixers with
outputs for echo chambers, etc. Details on
request.

ohm

120/200 WATT AMPLIFIER

ELECTRONIC MIXER/AMPLIFIER

This high fidelity 10/15 watt Ultra Linear Amplifier
has a built-in mixer and Baxendale tone controls.
The standard model has 4 inputs, two for balanced
30 ohm microphones, one for pick-up C.C.I.R.
compensated and one for tape or radio input.
Alternative or additional inputs are available to
special order. A feed direct out from the mixer is
standard and output impedances of 4-8-16 ohms or
100 volt line are to choice. All inputs and outputs
are at the rear and it has been designed for cool
continuous operation either on 19 x 7in. rack panel
form or in standard ventilated steel case.

Size 18 x 71 x nin. deep.

Price of standard model E49.

12 -WAY ELECTRONIC MIXER

Full details and prices of the above on request

VORTEXICN LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19
Telephones: LIBerty 2814 and 6242-3 Telegrams : " Vortexion, Wimble, London."
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Television history was made at night, at 10 p.m. to
be exact, when a 45 -second " live " Commercial was
flashed across Europe from race -track to the screens
of Britain's TV network within four hours of Stirling
Moss winning the Monaco Grand Prix.

A telephone interview with the winning driver was
recorded over land lines from Monte Carlo to the
A.B.C. Studios, while photographs were wired to Fleet
Street and rushed by motor -cycle to Teddington.

For permission to reproduce this picture of the editing
of the interview we are indebted to The Dunlop Rubber
Company Limited and Charles F. Higham Limited,
their Advertising Agents, and to A.B.C. Television
Limited, in whose Teddington Studios the photograph
was taken.

Evidence in Camera
Of interest not only for its story, this picture has provided (quite unintentionally) striking evidence of the reputation
enjoyed by LEAK. It is a typical incident of the use of LEAK equipment by professional audio engineers in broad-
casting and recording studios throughout the world, who choose LEAK for quality of performance and reliability
Does your installation measure up to these standards? If it does not, your LEAK Dealer can help you. The prices
of LEAK studio quality equipment are made possible only by world-wide sales.

The new LEAK Varislope Stereo pre -amplifier (illustrated above) incorporates
facilities which make it the most comprehensive pre -amplifier presently
available. PRICE £25
We shall be pleased to send you a copy of Thomas l-leinitz' review of this
"kemarkable new control unit for stereo" reprinted from "Records and
Recording."
Whether you are for Monaural or Stereo, LEAK equipment offers you the best
of either. These suggestions may help you.

IL IE A IK

Monaural Stereo
Varislope 111 Pm -Amplifier

TI../12 Plus Power Amplifier
Southdown Cabinet.

Total £55 13 0

Point One Stereo Pre -Amplifier
Stereo 2) Power Amplifier
Southdown Cabinet
Total £72 9 0

Ask your Dealer or write to us for brochures

the first name in High Fidelity

H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, LONDON, W.3

Telephone: SHEpherds Bush 1173. Telegrams: SINUSOIDAL, EALUX, LONDON
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Television
Noise

Limiting

The current November issue of ELEC-
TRONIC TECHNOLOGY includes among
other interesting articles one in which methods
of noise limiting in the sound channel of tele-
vision receivers are discussed. The author
considers various well-known noise -limiting
circuits, draws attention to some of their
defects, and shows how they may be over-
come to provide improved performance.

Design criteria and practical circuit details
are given for a number of noise -limiting cir-
cuits and it is shown that a considerable im-
provement in noise suppression of an in-
different receiver can often be made without
resorting to expensive and complicated
circuitry.

POST THIS COUPON TODAY

MEAN LEVEL AT 8 -

EP_

MEAN LEVEL AT A-

( b )

ARTICLES

IN THE DECEMBER ISSUE

INCLUDE:

SWITCHING TRANSISTORS
Various methods used for predicting the performance of
switching transistors are described in this article and their
validity under conditions of large collector current is
discussed. Different types of transistor are included and
it is shown that, at high levels, evaluation of switching
times in terms of the charge control is to be recommended
with certain reservations.

TWO -SIGNAL BRIDGES
In this article the author shows that by a simple modifica-
tion to the usual bridge -circuit arrangement it is possible
for the input and output of the bridge to have a common
terminal. This arrangement can also be used to reduce
stray admittances and some arrangements enable the
bridge to be remotely situated.

ELECTRONIC TECHNOLOGY retains all the familiar features of
ELECTRONIC & RADIO ENGINEER including the well-known
Abstracts and References section. Regular readership will
keep you in constant touch with progress in the entire field.

7"i 7'/3 7// 17/, :,27'

Electronic
technology

/ // /3/ // /2/4/ / ./ /

TO ASSOCIATED ILIFFE PRESS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.I ENGLAND

Please enter my name as a subscriber to: NAME

ELECTRONIC TECHNOLOGY for 12 months

commencing with the December issue.

I enclose remittance £3.7.0d.

(U.S.A. and CANADA $9.50) (THREE YEARS $19.00) DATE

ADDRESS

ORDERS CAN ALSO BE PLACED THROUGH ANY NEWSAGENT
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Crystal Mike by Acos

Model 39/1. this Is ideal for tape or general
amplifier., complete with screened lead
39/6. plus 1/. post.

Speaker Bargain

121n. HI -fidelity loudspeaker. High flux.
Permanent magnet type with standard
3 ohm speech coil. Will handle up to 12
watts. Brand new by famous maker. Price
32/6, plus 3/6 poet and Insurance.

TV Workshop Aids
E.R.T. SEALER. Apply with soldering
iron, Stops corona discharge. etc. 2/6
per stick.
POLYTHENE TAPE. Sin x 10 thou. for
E.H.T. insulation up to 25 kV. 5/- per 12ft.
roll.
SPONGE STRIP. /in. x fin. For sealing
or cushioning, 9d. per foot.
ANTI -STATIC SCREEN CLEANER. For
TV tubes and screens. Perspex or glass.
Delay. accumulation of dust, 3/- per tube.
CELLULOSE CEMENT. Specially prepared
for radio gluing of metal, glass, ceramic
wood, fabrics, 4/6 per tin.

Component Storage
Stout board eon- Drawers
stmction these
drawers are ideal
for small parts.
Supplied com-
plete with simple
erection instruc-
tions. 1/6 each
or 12 drawers
each 6x25065
in, 1316. Post

Morganite Potentiometers
Single and 2 - gang
types available,
standard size with
good length
spindle, all
new andboxed.
Single types, 11- each,
values available: 5K,
10K, 25K. 50K, 100K,
250K, 1 meg.. 2 meg.
Gang type, 3/-, each, values available:
SK ± 5K, 100K +100K, f meg. f t meg.,
2 meg. ± 2 meg.

Hi-Fi Snip Infinite Wall Baffle

Nicely
veneered
and pol-
ished. Corner
fitting (at-
taches to pk-tore rail),
Takes up no
floor'411'17
Givesfantastic re-
sults with only
low -price 8 in.
speaker Fitting
for tweeter. Only 451- each.
insurance 3/6.

carriage and

* THIS MONTH'S ** SNIP *
if CAR CHARGER RECTIFIER. Suit- IS
W able for 6 or 12 volts up to 6 ampe. W
* 11/- post free. ******************

TRANSISTOR LOUDSPEAKER
RESULTS GUARANTEED. Bottom
can be more disappointing than to
find that despite care .0 makmg up
your little radio rust well not work.
This is indikely to happen with ,an
set, but 11 it doe.. you may send it in
for service, we guarantee good results

TWO MODELS
Pocket 4 usee three transistors and one
diode and has refinements for receiving
weak stations. price 42 6.
Every net complete to last nut and
bolt, with proper case, tuning amdenser and miniature loudspeaker.
Our sets do not need aerials, also they may be built in stages to car radio
output. Poet and insurance 216.
Pocket 5 uses 4 transistor. approx. 3 times outout with better tone, price 55/...

PHILIPS
TRANSCRIPTION
UNIT
Philips AG 2009 Record Player,
4 speed, ideal for the enthir
cleat. Pick-up arm wired for
stereo fine adjustment on all
four speeds. Continuously variable
pick-up weight (2.12 gnu.) Sup-
plied with Philips RI-Fi crystal tyre
A WM / 9 for micro -groove and 78 r.p.m.
Frequency response 30-15.000 c/s Pick ut
lifting and -lowering device. Individually
balanced heavy turntable. Muting switch. Can
be used with any amplifier or radio set. Complete
with monaural pick-up 210/10/0 or 2 Gni. deposit and 20 fortnightly payments
of 10/, Available also with stereo head, diamond or sapphire stylus. Prices
on request.

RADIOS

THE TAYLOR METER
MODEL I27A

A pocket sae meter but with a big scale and a
sensitivity of 20,000 Ohme per voll D.C., there-
fore an ideal unit for television seri icing -ro-
bustly inade and complete with leads and prods -
20 ranges as follows:
D.C. current 50 micro -amps, to I amp.
D.C. voltages --0-1,0110 volt in seven ranges
(23 K V with external probe, optional extra).
Volts A.C.-0.2.500 in six ranges.
Ohms -0 20 meg. Ohm in three ranges (self -
controlled) Self-contained 3 in. movement.
Price 210 or 10/- deposit and 23 fortnightly
payments of 10/-. Non -callers add 5/- carriage
and insurance.

COMPONENTS FOR TRANSISTOR SETS
Parts for "Practical Wireless " Pocket Transistor Radios available. Send
for lists.
Sub -miniature Fieotrolyties. 1 mid. 18v., 2.5 mid. tiv., 4 mid. 0v., 8 m'd.
6v., 5 mid. 12f v., 10 mid. 6v., 25 mid. 6v., 30 mid. 3v., 50 mid 3v.,
200 mid. All 1/9 each.
Transistor Ferrite Rod Aerial with medium and long wave coils with circuit.
Price 7/6.
Osoillator Coil and set of 3 I.F.transformers for transietor set with circuit.
Price 23/6.
Midget Sin. P.M. Loudspeaker for transistor set. 3 ohm or 80 ohm coll.
Price 18/6.
Midget 208 pF + 176 pF two -gang Tuning Condenser with trimmers,
f spindle drilled and tapped. Price 9/, plus 1/- poet.
Push-pull Output Transformers, for transistors 0078, etc. Sub -miniature.
Price 8/6, plus 1/- poet.
Posh -poll Input Transformer to match the above Output Transformer,
8/6-
0.0005 mid. Single Tuning Condenser. Solid di -electric fin. spindle for
transistor or crystal set. 3/9; ditto with spindle tapped 6 BA. 41,
Transistors tested. Set of six for Superket includes matched pair. Mullard
2311010. ditto unbranded. 45/-; suitable as mixers, 9/6 each. Suitable
as LF. amebae., 8/6; suitable for R.F. and Hagen. circuits, 6/6: matched
pairs for Push-pull Output. 16/- per pair. High gain for single ended
output, 7/8. Ordinary white spot. 3/3; red spot, 3/6 -
Resistors, miniature quarter watt type for transistor sets. All popular
valves, 3d. each.
Miniature ceramic condensers 6d. each.

Transistor Set Cabinet
Very modern cream cabinet, size
51 x 3 x If in. with chrome handle
tuning knob and scale. Price 7/6.
plus 1/6 postage and packing.

P.V.C. covered in 100ft. coils -2/9 a coil
or four coils different colotirs, 101- poet tree.

Rectifier Bargains

Selenium rectifier type 12, 500 v. ¢ A.
half -wave, easily rebuilt into full wave or
multiple type, contains 30 35 mm. discs.
Price 8/6, plus 1/6 post. Type 13. 36 volt
9 amp. easily rebuilt into six full wave
charger rectifiers suitable for 6 or 12 volt
batteries. 3 amps, contains 24 84 mm. discs.
Real bargains at 18/6, glue 1/6 poet.

Band III Converters
Suitable
Wales. Lou-
don. Midland,
North Scot-
land, etc.. All
the parte, in-
cluding 2 EF80

alves, coils,
floe tuner. con -
treat control, condensers and resistors.
(Metal ease available as an extra). Price
only 14/4, plus 2/6 post and insurance. Data
free with parte or available separately, 1/6.
Please send two more kits, the one yon sent
last week is performing magnificently.
We receive this sari of letter every day of the
week, so if you have hesitated because you
thought our kits too cheap you need hesitate
no longer.

Miniature
Microphone

American made. Dynamic
type, real bargain at 2/6.
plus gd. postage.

Building A Scope?

Sin. oscilloscope tube. American made
type No. 3FP7, octal base 6.3 v. .6 amp.
heater, electrostatic deflection, brand
new and guaranteed, with circuit diagram
of scope. 15/- each, plus 1/6 poet and
insurance.

411111k
1. -

TOP!
0141111ler FREEZE

.44..
Wrap our heater wire (blanket wire) around
the pipes in your loft, to prevent freeze -ups
Complete blanket wire suitable for up to 56ft.
of pipe, 101- post free. With instructions.

1

1

V

1

a

a

a

U

a

ELECTRONIC PRECISION EQUIPMENT, LTD
post orders are dealt with from Eastbourne, so for prompt attention please post your orders to 68 Grove Road,

Eastbourne, marked Department 2. Callers may use any one of the Companies below.

Electronics (Croydon) Ltd.,
266 London Road,

Croydon.
Phone: CRO 6558.

Half day, Wednesday

Electronics (Finsbury
Park), Ltd.,

29 Stroud Green Road,
Finsbury Park, N.4.

Phone: ARChway 1049
Half day, Thursday

Electronics (Manor Park) Ltd.
520 High Street North,

Manor Park, E.I2.
Phone: ILFord 1011

Half day, Thursday

Electronics (Ruislip) Ltd.,
42-46 Windmill Hill,

Ruislip, Middx.
Phone: RUISLIP 5780
Half day, Wednesday
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24 WAY
CONNECTOR

* Gold plated Contacts

* Nylon loaded P.F. mouldings

 Easy insertion and withdrawal

Precision Wire -Wound Resistors

If you are a designer or engineer in computer circuitry,
instrumentation or any other field of electronics you
will find this McMurdohm Resistor technical catalogue
invaluable. Send for your copy.

THE McMURDO

INSTRUMENT

CO. LTD.
ASHTEAD  SURREY  ENGLAND

Telephone: ASHTEAD 3401

CMURDO
Red Range

Connectors

8 WAY

16 WAY

24 WAY

32 WAY

Send for full technical information to

THE McMURDO INSTRUMENT CO. LTD., ASHTEAD, SURREY Telephone: ASHTEAD 3401
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"The 545" has set a new standard in wide band measuring Oscilloscopes.

FOUR MORE FROM THE TEKTRONIX RANGE

Dual Beam Oscilloscope,
Type 502

True dual Beam differen-
tial display at 200,aV to
20V/cm from D.C. to
100 kc/s. Band width
increases as sensitivity
is reduced.
Full sensitivity X-Y
facility.
Specially suitable for
electro - medical and
similar work.

Dual Beam Oscilloscope,
Type 551

True dual Beam
D.C.-25Mc/s.
Signal Delay 0.21.Lsec.
both channels.
Linear sweep 20mpsec.
to 5 sec/cm calibrated.
Single sweep lock out
reset circuitry.
4 Channels, D.C.-22
Mc/s with two 53/54C
units. 10Kv E.H.T.
enables single shot

recording.

"X - Y" Oscilloscope,
Type 536

Identical X & Y axes
D.C.-10Mc/s, 0.03µsec.
risetime.
Relative phase shift less
than I° to I5Mc/s.
Linear sweep with type
T time base plug-in
unit.

Transistor Curve
Tracer, Type 575

C.R.T. Display of families
of N.P.N. or P.N.P.
Characteristic curves.
Collector sweep 200 volts
at IA, 20 volts at 10A
positive or negative.
Base or Emitter Step
Generator 4-12 steps at
IAA to 0.2A per step. 5
constant voltage/step
divisions. Polarity nega-
tive or positive.
X and Y axes calibrated
± 3%.

OUR FIRST

CONSIDERATION-.

the right instrument
for your application

IN THE FIELD OF OSCILLOSCOPES, Livingston

Laboratories offer a unique service in the

form of expert advice in the choosing of

equipment to meet your needs. The rele-

vant factors are not who makes it or

where it is made, but will it do the job?

Livingston Laboratories are sole repre-

sentatives in Great Britain of Tektronix.

When top performance oscilloscopes are

required, the range of Tektronix instru-

ments can satisfy the most rigorous

demands.

Extend your
osci I loscope
facilities
with these
new Tektro-
nix Plug-in
Units

TYPE S-Converts Types 540 and 550 Series
to display semi -conductor diode switching charac-
teristics and to measure:-
Effective lifetimes to 2 nanoseconds
Stored charge to 10 picocoulombs
Junction capacitance to 2 picofarads
Base resistance to 0.25 ohm.

TYPE Q-Plugs into any Tektronix Plug-in
Oscilloscope to provide information from strain
gauges and many resistive, capacitive and inductive
transducers plotted against time.

Full details of Tektronix Equipment from sole distributors
LIVINGSTON LABORATORIES LTD
RETCAR STREET  LONDON N.I9 Telephone: Archway 6251
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DERRITROV,&= ---LIZROUP
BEME TELECOMMUNICATIONS LTD  CHAPMAN ULTRASONICS LTD

DORAN INSTRUMENT CO. LTD L.S.B. COMPONENTS LTD RESLOSOUND LTD

PRECISION VERNIER POTENTIOMETER

S

Cat. No.: E.4240

Ranges: 10 'microvolts to 1.89999 volts &
I microvolt to 0.189999 volt.

Accuracy: I part in 100.000 of the I volt
setting.

Weight: 381bs.

Dimensions: 23 x 131 x 8 -bin.

THERMO-COUPLE POTENTIOMETERS

D.C. POTENTIOMETERS UNIVERSAL SHUNTS

STANDARD CELLS GALVANOMETERS

WHEATSTONE BRIDGES

CONDUCTIVITY BRIDGES
pH METERS and TITRATORS

RESISTANCE BOXES

I pH ELECTRODES, etc., etc.

I I

DORAN INSTRUMENT COMPANY LTD.

FM/AM CONSOL RECEIVER
The Commander is a pure marine radio
receiver which not only gives high quality
drift -free F.M. reception, and excellent re-
ception of the more powerful continental
stations on the Medium and Long wave-
bands, but also incorporates a transistorised
Beat Frequency Oscillator for the reception
of Consol signals.
Operating from the ships I2V. or 24v. supply,
no converters or other bulky units are re-
quired, as the Commander is completely
self-contained, with a built-in transistorised
" Power -pack " for trouble -free reception.

Circuit employs 7 valves and 4 transistors

3 wavebands give following coverage:

L.W. Band: I50kO-4001(0 (200-750m)

M.W. Band: 550kc/s-I,560kc/s (545.5m- I 92.3m)

V.H.F. Band: 87.5mc/s-100kcis

"COMMANDER"

Power Supply: 12/24v. D.C. at
2.85A.

Finished in grey dimple stove
enamel.

Dimensions: I2in. wide, Slin.
high.

BEME TELECOMMUNICATIONS LTD.

Transistorised.

RADIO TELEPHONES

Dr EQUIPMENT

SHIPS P.A. SYSTEMS

sales enquiries for all companies 24 UPPER BROOK ST MAYFAIR LONDON  WI PHONE HYDE PARK 2291

Da1260VVW
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SO YOU THINK

COSSOR SPECIAL

ONLY IN OSCII.

E

OSCOP

-then study this s of -on ossor LCR bridge
This Cossor L C R Bridge

enables you to measure
inductance and capacitance

more easily, quickly and
accurately than any other

bridge of comparable cost.
Its unique feature is a special

miniature cathode-ray tube
that provides obvious

discrimination between phase
and amplitude out of balance,

ensuring unambiguous
readings. Just reduce the

ellipse on the screen to be
sure you're spot-on. Resistance

is measured under DC
conditions; this means you can

also obtain the resistance
of an inductance.

with phase balance.

Aimmumum.
.mr.PoPreirnersr.ui
im ur la VI I I I J1

im pi III I IN INSTRUMENTS

'11111111111111111ME11IMIII
""111111111111111P1'

Please send for full information and specifications

Cossor Instruments Ltd
COSSOR HOUSE. HIGHBURY GROVE, LONDON. N.5

Telephone: CANonbury 1234 (33
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BRITISH AND BEST
AWAY AHEAD OF THE REST-IN HEADS FOR

FOUR -TRACK RECORDERS
Sometimes the British do not speak up enough for themselves-so let us say quite emphatically
that it is a complete myth that certain European countries excel in the manufacture of heads.

* MARRIOTT HEADS have been used for many
years by G.P.O., Government Research Establishments,
H.M. Armed Forces, B.B.C., Cine Manufacturers,
T.V. Recording, in missile and space rocket research,
in Automation, in Talking Books, in Telephone answer-
ing machines and of course by the majority of Tape
Recorder manufacturers in this Country as well as
many others overseas. In fact wherever Recording
Heads are used.

* MARRIOTT HEADS are backed by 14 years of ex-
perience-by unique and specialised machinery and
by some of the most highly skilled instrument engineers
in the world.

* MARRIOTT 4 -TRACK HEADS have a better per-
formance and consistency than most heads at several
times the price. They represent the best value in the
World for quality at a quantity price.

PRIVATE AND MANUFACTURERS

ENQUIRIES INVITED

* MARRIOTT 4 -TRACK HEADS have accurately
controlled gaps of .0001in. giving as high or better top
response than any other head available. Engineer
lapped and honed surfaces of all metal low friction
coefficient material ensure very minimum wear. Com-
plete mumetal screening ensures perfect results.

* MARRIOTT HEADS, STOP PRESS! Latest specials
just passed test are for space research and record 12
tracks on kin. tape with a ¢ micron gap. They have
been made by the same skilled instrument makers
assembling our current 4 -track production.

ARRIOTT
MAGNETIC RECORDING HEADS

P. A. MARRIOTT CO. LTD., WATER ROAD
WEMBLEY, MIDDLESEX. TEL.: WEM 7493

19 61 DIARY for the radio man

everything that is needed in
the day-to-day work
The 80 pp. reference section of this week -to -an opening diary
includes in tabloid form, the kind of technical and general
information so often needed by radio men but seldom readily
available. It is a veritable mine of information and will be
much appreciated by everyone interested in radio and television.

Wireless World

Diary 1961
Leather 6s 9d (Postage 4d) Overseas 6s 9d
Rexine 4s 9d (Postage 4d) Overseas 4s

from booksellers and photographic dealers

ILIFFE & SONS LIMITED DORSET HOUSE

Circuit diagrams (including a transistor
a.f. oscillator and a transistor mixer
circuit)

Coil winding data.

Aerial dimensions and aerial sharing
circuits.

Licensing regulations.

World television standards.

Radar frequency bands

Lists of U.K. television and v.h.f. sound
broadcasting stations.

Tabulated base connections for over 700
valves.

Published by T. J. & J. Smith, Ltd.
in con, unction with

STAMFORD STREET LONDON S.E.I
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Hewlett-Packard
Oscillators
for frequencies 0.008 cps to 10 MC

-hp- 650 A Test Oscillator
One of the most popular -hp- oscillators
is Model 650 A, 10 cps to 10 MC, a highly stable
instrument for audio, supersonic, video and
RF measurements. Output is flat within 1 db full
range, voltage range 0.00003 to 3 V. Distortion
less than 1 0/o to 100 KC.

Hewlett-Packard offers you 13 high -quality,
very accurate oscillators. Each uses
the resistance -capacity circuit pioneered by
Hewlett-Packard - the circuit that makes
possible high stability, wide range, compact
and rugged instruments. These dependable
oscillators are simple to operate and require
no tiresome resetting or adjustment during
operation.
Many world-famous Hewlett-Packard laboratory
instruments are now made in the new
Hewlett-Packard GmbH plant at Boblingen,
near Stuttgart. Here quality engineering and
latest manufacturing techniques bring
you instruments of exceptional performance at
moderate price.

650 A Test Oscillator

Instrument Primary Uses Frequency Range Output Price

-hp- 200 AB Audio tests 20 cps to 40 KC 1 watt / 24.5 V 62

-hp- 200 CD Subsonic through super-
sonic audio and ultra-
sonic tests

5 cps to 600 KC 160 mW or 10 V /
600 ohms;
20 V open circuit

£ 69

-hp- 200 J Interpolation, frequency
measurements

6 cps to 6 KC 160 mW / 10 V 123

-hp 200 SR Driving hp- 739AR
Frequency
Response Test Set

5 cps to 600 KC 3 V rms into 50 ohms £ 78

-hp- 200 T Telemetry, carrier
current tests

250 cps to 100 KC 160 mW or 10 V /
600 ohms;
20 V open circuit

£ 185

-hp- 201 C High quality audio tests 20 cps to 20 KC 3 W or 42.5 V / 600 ohms 93

-hp- 202 A Low frequency
measurements

0.008 to 1200 cps 28 mW or 30 V p -p /
4000 ohms

£ 216

-hp- 202 C Servo equipment tests,
measurements

1 cps to 100 KC 160 mW or 10 V/
600 ohms

it 119

-hp- 205 AG High power audio tests,
gain measurements

20 cps to 20 KC 5 watts 205

-hp- 206 A High quality, high ac-
curacy audio tests

20 cps to 20 KC + 15 dbm E 308

-hp- 207 A Audio sweep generation 20 cps to 20 KC 160 mW or 10 V /
600 ohms

£ 134

-hp- 233 A Carrier oscillator -
current tests

50 cps to 500 KC 3 W / 600 ohms 205

-hp- 650 A Wide range video tests 10 cps to 10 MC 15 mW / 3 V E 201

Prices delivered U. K. exclusive of duty where payable.
Continuous progress in design may affect the above specifi-
cations which are therefore subject to change without notice.

For information, technical sales and engineering help, or a
demonstration please write or call

Hewlett-Packard S.A.
Geneva (Switzerland) Rue du Vieux-Billard 1, Tel. (022) 26 43 36

Exclusive Distributor for United Kingdom:

LIVINGSTON LABORATORIES LTD.
RETCAR STREET, LONDON, N. 19
Telephone: ARChway 6251 HSPA 1  412
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Now made in Great Britain

DEAC
P E R MA - S MAL

SEALED RECHARGEABLE
NICKEL CADMIUM CELLS & BATTERIES

* No corrosion.
* No gassing.
* No maintenance.
* Unlimited Shelf life.
* Robust and compact.
* From 20 mAh to 23 Ah.
For Radios, Hearing -aids, Tape Recorders, Shavers,
Torches, Electric Toys, Portable Measuring Instruments.

All enquiries to the sole Distributors
G. A. STANLEY PALMER LTD.
Maxwell House, Arundel St, London, W.C.2.
Tern. 3721.

Manufactured in Gt. Britain by DEAC (GT. BRITAIN) LTD., Altona Way, BuckinglIam Ave., Trading Estate, Slough, Bucks. Slough 24539

There's a quarter of a centur.9's

experievice built into every one

PLUG-IN QUARTZ CRYSTAL
CONTROLLED TRANSISTOR
OSCILLATORS 100 KC/S
A range of units is now available covering a frequency range
from I kc. to 15 Me/s. Typical data for Q.C. 925-100 kc/s. unit.
Frequency tolerance is + .015% over temperature range 1J°C-
60°C. Stability less than 5 parts in a million change with a 10%
change in supply vo tage. Output 3 volts on open circuit con-
ditions. 1i volts across a 20,000 ohm load. Power supply
6 volts D.C. Power consumption 5 milliwatts.

Write for full technical specification.

OARTZ CRystO

-ONTROLLED

1STOR OSCla

TYPE Q0035

FREQWO KO
nE IN ENGEft

BY

Et EC.IN$P

SALFORD ELECTRICAL INSTRUMENTS LTD
TIMES MILL  HEYWOOD  LANCASHIRE Tel: HEYWOOD 6868

London Sales Off ce: Magnet House, Kingsway, W.C.2. Tel: Temple Bar 4668
A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND
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FROM EIMAC:
Breakthrough in tube technology
opens up new range of reliability

You are looking at a major advance in tube design.
This ceramic envelope is made with beryllium oxide
-an amazing insulating material now introduced
by Eimac for electron tubes. It offers thermal con-
ductivity ten times greater than any other material
in use today. It provides low losses, high breakdown
strength and a comparatively low dielectric constant
for improved bandwidth in critical applications such
as output windows.

With the introduction of beryllium oxide, Eimac
breaks through the problem of dissipating ever
larger amounts of heat in dielectrics. And opens a

new chapter in power -output capabilities of high
power microwave and certain negative grid tubes.
The result: a whole new spectrum of tube reliability
and performance. Beryllium oxide is now being
used in several Eimac production tube types gener-
ating ten kilowatts and above.
This significant advance in the state of the art of
manufacturing electron tubes has been pioneered
by an Eimac sponsored research program. Eimac
sponsored research has also resulted in the recent
introduction of the first practical quartz -to -metal
seal. Contact your nearest representative.

Eitel McCullough, Inc., San Carlos, California
European Subsidiary, Eitel-McCullough, SA., Geneva, Switzerland

United Kingdom Representatives: WALMORE ELECTRONICS LTD. Phoenix House 19/23 Oxfsrd Street, London, W I G
Write or phone for immediate technical Information, data and (potations

d 0522
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3 pF Full Scale

3 pH Full Scale

DIRECT READING INDUCTANCE AND

CAPACITANCE METER MM 906

The Solartron L -C Meter MM 906 is the ideal instrument fo,
quick, accurate component checks and in situ measure-
ments of L and C, including 'strays'. Valve interelectrode
capacitances are measured with ease.

Circuit -development and service engineers will appre-
ciate the usefulness of the MM 906 in optimising component
and wiring layouts; it provides a continuous monitor of
inductance or capacitance, down to very low values, whilst
circuit changes are being made.

Accurate in situ measurements.
 0- 3 pF and 0- 3µH F.S.D. ranges.

'Guard Voltage' to eliminate effects
of unwanted capacitances.

Instant readings on a 4" scale.
Portable.

brief specification
Inductance Ranges: 0- 3,10, 30, 100 and 300 uH
Capacitance Ranges: 0 -3,10, 30,100 and 300 pf
Accuracy: ±3%
Voltage (120 -140 kcls) across unknown

L: 0.25 V max.
C: 1 V max.

Load Resistance Limits. The accuracy is
maintained with the following loads:
Inductance: 20 kS2 shunt, IOU series
Capacitance: 0.1 M0 shunt
'Guard Voltage' sufficient to drive 200 IA
(Zout = 2500.
Mains Input: 110/220 V f 20 V, 50 - 60 cls.
Size and weight: 1 x 61" x 10#". 10 lbs.

Write now for full details to: SOLARTRON LABORATORY INSTRUM:NTS LIMITED
Cox Lane, Lhussington, Surrey.

Tel: LOWer Hook 2150 Cables: SOLARTRON CHESSING TON Telex: 23842 SOLARTRON T. D/T A member of the Firth Cleveland Group
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The 0C123 is a ferrite core driver transistor
similar to the 0C23, but scaled down into a
small metal can for those applications where
space saving is of cardinal importance-such
as in closely packed printed circuit boards-
and where the dissipation rating need not be
so high as with the 0C23.

The total dissipation rating of the compara-
tively small 0C123 is, in fact, 200 mW at an
ambient temperature of 45°C. The peak
current is 1 amp, and the voltage rating and
current gain are also high. Even at a collector
current of 1 amp a' is 50 minimum:

The 0C123 is particularly suitable for gating
current pulses generated by its larger com-
panion type 0C23 for driving ferrite cores. In
such an application, a 350mA 2 microsecond
pulse with a leading edge rise time of 0.4
microsecond can be passed by the transistor
when it is fully bottomed.

Abridged details are given below-for full data
please write to Mullard House.

Mullard
industrial

semiconductors

Vcb max. (le = 0) . . -50 V
Vce max. (Vbe> +0.5V) . -50 V

Vce max. (lc = 0.5A) . . -25 V
is (pk) max. . . . 1.0 A
Ic (av) max. (averaging time 20 ms) . 0.5 A
Ptot at 45-C ambient . . 200 mW
Ti max. . . . . 90°C
Junction temp. rise above
ambient in free air . . 0.22°C/W
Junction temp. rise above case . 0.06°C/W
Vc (knee) (lc = 400 mA) . . . -350mV

(Vc = -2V, lc = 100 mA, Ti = 25°C) 1.5Mc/s

MULLARD LIMITED Semiconductor Division Mullard House Torrington Place London W.C.1 Telephone LANgham 6633
V MIS 25a
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laSAVE POUNDS I ORDER BY POST IF YOU CANNOT CALL

3-SPD. TAPE RECORDER 29
G N S .

SPECIAL OFFER
OF TAPE

Famous make. P.V.C.
base on latest type
plastic spools. Brand
new, boxed and guar-
anteed. 1,200ft. on
7in. spool, 20/-
1,800ft. on 7in. spool 32/6
1,200ft. on 53 in. spool 21/-
850 ft. on 5/in. spool 16/6

SCOTCH PLASTIC TAPE
1,200ft. on 7in. spool 251-

M.S.S. LONG PLAY TAPE
1,800ft. on 7in. spool 39/6
1,200ft. on 54in spool 29/6

850ft. on 5in. spool 25/6
220ft. on 3M. spool 7/11

Post: 1 spool 1/6
Orders over 60/- post free.

ALL MAKES OF TAPE. Long
Play, Double Play and American
" MYLAR."

HIGH FIDELITY TAPE
RECORDER HEADS

Leading make,
new and un-
used. Upper BC
or lower track.
RECORD/'
high hoped -
PLAYBACK,

ance. Double
wound and will reproduce up to
12,000 c.p.s. at 71 i.p.s. Azimuth
adjustments. Output 5 millivolts
at 1 Kc. at 71 i.p.s. ERASE, low
impedance. Lasky's Price
Post free. Per pair 40
Please specify upper or lower track.

MICROPHONE
BARGAINS

The " Diana,"
High impedance
moving coil mike
with unique
magnetised table
base. Response
30-15,000 c.p.s.
Ideal for tape recorders. List 4 Gns.

Post free.
Lasky's Price 55i_

ACOS CRYSTAL STICK MIKE,
type M.C.39/1, complete with
cable. Listed at £5/5/...

Lasky's Price 39/6
Post free.

MINIATURE moving coil dynamic
microphone, incorporating switch
and complete with pocket clip. As
used for the " Fr -Cord," 35/.

Post 1/6.

ALL TYPES OF CHASSIS
We hold the largest selection of
leading makes: ARMSTRONG,
DULCI, EMPRESS, etc. A.M.
chassis (1, m., s.) from 7 ens.
A.M./F.M. chassis from 14 Gns.
A.M./F.M. STEREO from 22 Gns.

EXPORT ORDERS
Our Export Dept. ships goods to
all parts of the world. We also
operate the " Personal Export
Service " (free of purchase tax) for
visitors to Great Britain.

Complete with Microphone, Tape & Spool
Carr. & Ins., 25 -

Saville HI-FI
EQUIPMENT

(STEREO & MONAURAL)

AT GREAT REDUCTIONS
For mains 200-250 v., 50-60 cis. New and fully guaranteed,

only slightly soiled. Very limited quantity.

SAVILLE STEREO SEVEN
Pre -Amplifier and Control Unit.
Uses two EF86 and two ECC81
valves. Separate controls, bass
and treble, balance and switched
selector for various inputs.
List
Post

£3/6.15. Lasky's Priess9/19/6

POWER UNIT. Twin push-pull
Amplifiers of 7 watts each. Freq.
range 45 c/s to 28,000 c/s f 1 dB.
Distortion at 1,000 c/s and 7 watts
<0.2%. Extra power supplies
for Tuner. Five valves: four
ECL82, one GZ34. List £33.

Lasky's Price
Post 7/6. £13/19/6

SPECIAL COMBINED OFFER
The Saville Stereo Seven Pre -
Amp. and Power Unit, if pur-
chased at the same time, 123

Carr. 10/-.

SAVILLE TWENTY
Main Amplifier and Power Unit.
Constructed to finest laboratory
standards, silver-grey hammer
finish. 20 watts nominal, 30 watts
peak from " C " core distributed
load stage. Freq. range: 34 c/s
to 30,000 c/s ±1 dB at 20 watts.
Distortion at 1,000 c/s and
20 watts <0.1%. Maim trans-
former will sustain 100% over-
load continuously. Power sup-
plies for Tuner: 300 v. 50 mA.
6.3 v. 2.5 amp. 4 valves: 2 EL34
push-pull, ECC81, GZ34. List £27

Lasky's
Price

Carr. 9/6. £14/19/6
SPECIAL COMBINED OFFER

Two Saville Twenty Amplifiers
and one Saville Pre -Amplifier (as
illustrated), if purchased at same
time. Lasky's Price E36
Carr. 12/6.

SAVILLE STEREO PRE -AMPLI-
FIER AND CONTROL UNIT.

Full provision for stereo disc or
tape. Controls: volume, treble,
bass, balance for stereo and 6 -
position selector switch (for various
inputs). Two ECC81 valves.
List £13/10/-. Lasky's
Post 3/6. Price 0 GNS.

LAST FEW! AVANTIC
STEREOPHONIC HI -

For 200-250 v A.G. mains.
8P21/2. Stereo Pre -Amplifier Con-
trol Unit, twin channel. List
£28/10/-. Lasky's Price 516/19/6.

Carr. & Ins. 7/6.

DL7-35. Power Amplifier. 64 w.
peak output. Two of these can be
used with SP21/2 Pre -Amp. Control
Unit for stereophonic reproduction.
List £31/10/-. Lasky's Price
Carr. & Iies. 12/6. 516/19/6

SPECIAL COMBINED OFFER
One SP21/2 Stereo Pre -Amp.
Control Unit and two DL7-35
Power Amplifiers if bought at the
same time, 47 Gns. Carr. 21/,

Full details of any of th

FIDELITY EQUIPMENT
New and fully guaranteed.

SPAll. Stereo Amplifier and Pre -
Amplifier, two 10 watts output.
List £29/8/-. Lasky's Price 19 ens.

Carr. & Ins. 7/6.
PL6/21. 20 watt Monaural Ampli
fier and combined Con,(rol Unit.
List £20/8/-. Lasky's Price 19 Gns.

Carr. & Ins. 7/6.
STEP11. Stereo Pick-up Pre -
Amplifier Unit, two identical low -
noise voltage amplifiers. List
£6/16/6. Lasky's Price 84/-.

Carr. & Ins. 7/6.
STEP21. Stereo Tape Pre -Ampli-
fier provides full equalisation and
gain to operate any Amplifier direct
from high or medium impedance
Tape Deck.

Lasky's Price 84/ -
Carr. & Ins. 7/6.

e above post free on request.

GET THIS BARGAIN
FOR CHRISTMAS!

A complete Tape Recorder using
Collaro Studio 3 -speed Deck, 11,
3i, 7/ i.p.s. Twin track, with
pause control, rev. counter, latest
type electronic recording indi-
cator. Superimposing switch,
volume and tone controls, 7 x 4
loudspeaker, 4 watts output.
Takes 7in. spools. In contem-
porary design carrying case,
91  x 16 x 16in. Brand new,
fully assembled ready for use.
Limited number.

TAPE DECK OFFERS

COLLARO STUDIO TAPE TRANS-
CRIPTOR. 3 motors, 3 speed,
14, 31, 74 i.p.s., takes 7in. spools.
Push - button controls. Lasky's
Price complete with Tape and Spool
£12/19/6. Carr. & Ins. 12/6.

COLLARO TAPE TRANSCRIP-
TOR Mk. IV, fitted digital counter.
List £25. Lasky's Price £17/16/6
Carr. & Ins. 12/6. Tape extra.

n,n
:-Irgrosammumsemage-

B.S.R. " MONARDECK " single
speed, 34 i.p.s., uses 5in. spools,
Lasky's Price including 850ft. Tape
£8/19/6. Carr. free.

TAPE RECORDER AMPLIFIER
for use with Collaro Studio Transcript°,
Uses 3 valves, magic eye, contact cooled
metal rectifier. Incorporates mike/
gram/radio inputs, ext. I.s. Jack, superim-
posing switch. Complete with gold/black
knobs. 12 Gns. Post 3/6

PLASTIC TAPE SPOOLS
310. ein. Skin. 7in. 8Mn,
2/9 2/9 2/9 /9 5/8

71n. Metal Spools, 1/9 each.
Post extra.

" INSTANT " BULK TAPE
ERASER

and Head Demagnetiser. Erases a
complete reel of magnetic Tape In few
seconds, 27/6. Post free.

ASKY'S RADIO FOR COURTEOUS SERVICE & TECHNICAL ADVICE
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RADIO TELEVISION HI-FI ELECTRONICS RECORDERS

London's Finest Selections of
the Latest Hi-Fi Equipment

Visit either of our addresses for
AMPLIFIERS

QUAD, ROGERS, LEAK, RCA,
JASON, LINEAR,

PAMPHONIC, DULCI,
W.B., ARMSTRONG, etc.

TAPE RECORDERS
Largest stocks in London.

BRENELL, CLARION, COSSOR,
ELIZABETHAN, ELEKTRON,

FIDELITY, FI-CORD,
FERGUSON, FERROGRAPH,

GRUNDIG, HARTING,
KORTING, MINIVOX,

PHILIPS, REFLECTOGRAPH,
SOUND, SIMON, STEELMAN,

STUZZI, TANDBERG,
TELEFUNKEN, TRUVOX,
TRIX, STELLA, WALTER

4-SPD. AUTO -CHANGERS
New and
Unused
in Maker's
Cartons

B.S.R. type UA8 £6 19 6
B.S.R. UA8, stereo £7 19 6
B.S.R. UA12, stereo £819 6
B.S.R. type UA14 £7 19 6
COLLARD Conquest, wired for
stereo, with monaural p.n. £6 19 6
As above, Stereo £7 19 6

Post on all above 5/-.

GARRARD
Model 120 £8 8 0
Model 121 ......... 29 9 0
Model 209 £919 6
Mdl. 210, Stereo £11 11 0
Mdl. 210 with monaural and

stereo heads 812 10 0
RC.88 19 6
RC.88 STEREO . £13 6

SING L LAY S
Auto start d stop. Complete
with pick -u and crystal cartridge.
GARRARD 4SP 2.6 19 6

GARRARD TA Mk. II, wired for
STERE , plug-in head £8 9 0
E.M.I. -spd., wired for STEREO
and fit ed Acos stereo
T.O. tridge £6 19 6

ost on all above 5/-.
B.S.R. TU9, non -auto Turntable
and se crate Pick-up £3 19 6

Post free.
COLLAR NIOR 4 -speed motor
and separate k up £3 15 0

PICK-UP CARTRIDGES
ACOS HGP.59 or HGP.37 turnover
crystal cartridge with L.P. and
standard styli. List 39/7.
Lasky's Price 18/- post free.

ACOS 73-1A STEREO. List 52/6.
Lasky's Price 29/6 post free.

Selective Demonstrations.

TRANSCRIPTION
TURNTABLES

COLLARO, GARRARD,
LENCO, CONNOISSEUR.

STEREO
ADAPTOR

CONVERTS ANY RADIOGRAM
TO GIVE STEREOPHONIC

REPRODUCTION

2 -valve Amplifier using EF8OX
and EL84 metal rectifier (full -wave
bridge). Mains voltage 195-250,
50/60 c.p.s. Ganged volume con-
trol and ganged tone control.
CAN ALSO BE USED AS A
SINGLE -END AMPLIFIER.
LASKY'S PRICE complete with
printed circuit, circuit diagram,
full service data and 2 new En
valves. Post & Pkg. 3/6. 0G/21

SPECIAL OFFER. The above,
plus Acos 73 -la Stereo Cartridge
and 6in. or 8in. Loudspeaker,
95/-. Post 5/-.

RA

Famo
Outpi
speak
EABC
tuning
and
7 In ,
LIS

7 -valve
M/FM
IOGRAM
ASSIS

make. For 200-250 v. A.C.
4 watts matched to 3 ohms
7 valves: E.,;C85, ECH81. EF80,

0, EL84. EZ80, EM81, magic eye
indicator. Covers medium, long

bands. Length I2in., height
ront to back Min.

Y'S PRICE £16/19/6D AT 22 GN8.

Carr. and Ins. 12/6.
Available on H.P. terms.

TRANSCRIPTION MOTORS
GARRARD 4HF, stereo and
monaural, complete with two plug-
in heads £18 9 0

Can. & Ins. 12/6.
GARRARD 301 £22 7 3

GARRARD 301 (Strobe) £23 18 4
PHILIPS £10 10 0

Lenco, Connoisseur, etc. also in
stock

Nothing like it has ever before been offered. Over
100 large pages, 114 x 8tin. in photogravure and
colour. It is a COMPARATOR -CATALOGUE to
enable you to choose from all the latest and most
advanced equipment. Send for a copy today.

Price 3s. 6d. part post 6d.

Fully refunded on making your first hi-fi purchase.

PICK-UPS
COLLARO, GARRARD,
CONNOISSEUR, LEAK,

B/ J, ORTOFON,
GOLDRING, etc.

TRANSISTOR
RECORD PLAYER

CAN
BE

BUILT
FOR

£9.19.6
Carr. free

6 v. operation. For all L.P. and
standard records. All components
available separately.

AMPLIFIER
300 milliwatts push-pull output,
using two 0071 and two 0072
transistors. Fully assembled,
79/6. Knobs, 3/6 extra.

LOUDSPEAKER
30 ohms, 7 x 4in. elhptical, matched
to Amplifier, 25/-.

3-SPD. TURNTABLE
6 v., with rubber mat and speed
adjustment, complete with to.
crystal cartridge and two sapphire
styli. 79/6.

CARRYING CASE
As illustrated, handsome two-tone
finish. 17in. deep, 14in. wide,
4595}in./6. high. Well made and finished.

Batteries extra.

THE 'VANCOUVER'
3 -TRANSISTOR POCKET RADIO
Employs 3 transis-
tors plus german-
ium diode, on
printed circuit size
3/ x 4 x Dn. Tun-
able over medium
and long waves.
Built-in Ferrite rod
aerial.

ov
CAN BE en
BUILT FOR /s

Post 1/6.
Circuit diagram and step-by-step
instructions, 1/6 (free with parcel).

LASKYS.
RADIO

SEND FOR OUR FABULOUS

HI-FI CATALOGUE
I

--------j
F.M. TUNERS

DULCI, QUAD, LEAK, JASON,
ROGERS, etc.
SPEAKERS

WHARFEDALE, GOODMANS,
LOWTHER, G.E.C., LORENZ,

PHILIPS, TANNOY, etc.
CABINETS

W/B, PRELUDE, G -PLAN,
NORDYK, CAPRIOL, etc.

" LINEAR " AMPLIFIERS
" DIATONIC " 10-14 watts 12Gns.
" CONCHORD " 30 watt 15 Gns.
L45 4-5 watt Amplifier £5j1916
LT45 Tape Deck Amplifier 12 Gns.
L50 50 watt Amplifier 19 Gns.
L10 10-12 watt with pre -amplifier

15 Gns.
L3/3 Stereo Amplifier 7 Gns.

All other types in stock.

PRINTED CIRCUIT

GRAM AMPLIFIER
Uses two valves, ECL82 and EZ80
and separate mains transformer to
minimise hum. Incorporates
Elac 8 x 5in. loudspeaker with
output transformer mounted. Con-
centric volume and tone controls.
Size of printed circuit: 4 x 3 x 2iin.
Lasky's Price 69/6 complete.

Post 2/6. Less Speaker, 55/-.

P.M. SPEAKERS
ROUND

3iin. 4in. 5in. 6iin. 8in. 10in.
17/6 19/6 14/6 16/- 16/6 25/ -

ELLIPTICAL
7x4 9x6 10x 10x6 10
14/6 22/6 25/- 25/- 25/ -

Post extra.

'EASY -SIX' 6 -TRANSISTOR
PORTABLE RADIO
CAN BE BUILT FOR

£9/15/- Post 3/-.

500 milliwatts p.p. output. Full
medium and long wave coverage.
Uses six first -grade Mullard trans-
istors, 5in. loudspeaker, internal
ferrite rod aerial with provision
for car radio aerial. The printed
circuit with component positions
clearly shown, plus pre -assembled
dial makes construction very simple.
Smart blue/cream Vynide covered
cabinet six x 3in. Uses PP7
battery (3/3 extra).
CIRCUIT DIAGRAM and full
step-by-step instructions, 1/6 (free
with parcel).

SEE OVERLEAF FOR MORE NEWS FROM LASKY S RADIO lillr
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LASKY'S MIDGET T.R.F.

CAN BE BUILT FOR
E4.19.6 Post

5
& Pkg.

For A.C. mains, 200-250 v. Med.
and Long wave. Uses 2 double -
purpose valves EBF89 and ECLSO
contact -cooled rectifier. 5in. P.M.
Speaker. Plastic cabinet, 8* x 5 x
41in. deep.
FULL DATA, instructions, circuit
diagram, shopping list, 1/8.

LASKY'S

CAR RADIO
CAN BE BUILT

ABSOLUTELY COMPLETE

FOR £11.19.6
Post 3/6.

* Small size. Will fit any car.
*, 12 volt operation.
* New Hybrid circuit.
* Transistor output.
* New Type Brimar valves.
* No Vibrator, 12 volt H.T. & L.T.
* T.C.C. Printed Circuit and Con-

densers.
* Tuned R.F. stage.
* Medium and long waves.
* Permeability tuning.
* 7in. x 4in. elliptical speaker.
Instruction Booklet giving full de-
tails, illustrations, dimensions, cir-
cuit diagram and shopping list
2/8 (returned if you order).

1111111111111111111111111111111111111111111111111

12 -CHANNEL
TURRET TUNERS

Large selection, many by famous
makers such as Cyldon, Brayhead,
Plessey, Cossor, etc., all I.F.s.
New and unused. Let us quote you
for the model required. Examples:
33-38 me/s., 37/6, 6-9 me/s., 59/6,
9-14 me/s., 59/6, 14-25 me/s., 59/6.

1111111111111B11111111111111111111111111111111111

EVERYTHING FOR HOME CONSTRUCTOR & SERVICEMAN

* The largest and
most comprehensive
stocks of all compo-
nents, test gear, etc.,

and the finest value
in Great Britain.

C.R. TUBE BARGAINS
NEW AND UNUSED

FERRANTI, 121n. types T12/44 or Sin.
type T9/3 and 4 v. heater.

LASKY'S PRICE 49/6Carr. & Issue. 12/6.

FERRANTI 17in. type TR17/10, 6.3 v.
.3 amp. heater. Brand new and unused.

LASKY'S PRICE
Carr. and Insur. 12 £6.19.6

16in. METAL CONE, famous make, type
T901 /A, 6.3 v., 0.3 amp. heater. 16.9.6
Carr. & Insur. 21/-.

17in. 90 degrees C.R. TUBES
Seconds but in perfect working order
and guaranteed.

Carr. and Mau. 12/6. 79/6

RE -GUNNED C.R. TUBES
GUARANTEED FOR 12 MONTHS

Carr.
Type Pries &

12in. round £6 10 0 ....12/6
14in. rect. £6 10 0 ....12/6
15in. & 16 round £6 19 6 ....12/6
17in. rect. £6 19 6 .. 12/6
tun. rect. £7 19 6 .... 21/..

TAPE
RECORDER

' KITS
Look at these star features:-
* Very latest Printed Circuit.
* T.C.C. condensers.
* Amplifiers can be supplied fully

assembled and connected to
Deck.

* New Mullard valves; EF86,
ECC83, EL84, EM34, magic
eye, EZ80 rect.

* Choice of speaker: 7 x 4, 8 x 5,
9 x 4, 6*in., Bin. etc.

* Collaro Studio or B.S.R. Monar-
deck Tape Deck.

* Complete with Acos 39/1 Mike,
Tape and Spool.

PRICES FROM

20 GNS. 25 QNS.
(B.S.R. deck) (Collaro deck)
All components available separately.
Full details and shopping list post
free on request.

Send for the Finest
Components Catalogue
ever produced for the " ham " or
service man.
OVER 100 PAGES, SIZE x
5)in. COPIOUSLY ILLUSTRATED.

Price 2/- Post 6d.
Our latest 12 -page " BARGAIN
BULLETIN " free with each copy or
available separately by post, price 6d.

11111111111111111111111111111111111111111111111111

SPECIAL OFFER!

Handsome contemporary
style cabinet, polished
veneer, dark walnut finish,
complete with modern de-
tachable legs with brass

ferrules. Ideal for housing single or auto
record player, tape deck and associated
equipment. Overall dimensions. Height,
including legs, 27in. Width 20in., Depth
lain. Length of legs, 15in. Motor board
size, 15k1n. x 1405.
Today's value at least 68.

LASKY'S PRICE an/6
Carr. & 1ns. 15/-. Wai

IIIIIIIIIII1111111111111111111111111111111111111111

LASKY'S F.M. TUNER
PRINTED CIRCUIT VERSION OF
G.E.C. 912 " F.M. PLUS " TUNER

FOR HOME CONSTRUCTION
Uses 5 valves, 2 germanium diodes
and brand new T.C.C. condensers.
The PRINTED CIRCUIT ensures
that the I.F. and R.F.-amplifiers
are extremely stable at maximum
gain and results are consistent on
all tuners.
CAN BE BUILT FOR

(including valves) 7 GNS.Post free.
Circuit diagram and clear step-by-
step instructions supplied. All
parts available separately.
ALIGNMENT SERVICE available.

20,000 VALVES IN STOCK
Mullard, Brimar, G.E.C., Mazda,
Cossor, E.M.I., Philips, Pin.
nacle, Telefunken, etc. Send
for our latest Valve List.

CONDENSERS, RESISTANCES. High
stability Resistances, Electrolytics. All
values and sizes stocked.

SPEAKER COVERINGS. Large stocks of
Tygan and " Sorneweave." Any size
piece cat. Samples and prices post free.

OPEN ALL DAY
SATURDAY

Early Closing
Thurs., I p.m.

(Both addresses)

TWO ADDRESSES FOR PERSONAL SHOPPERS

207 EDGWARE ROAD, W.2
PADd ington 3271/2. Few yards from Pr aed Street

42 TOTTENHAM COURT ROAD, W.1
Nearest Stn.: Goodge Street. MOSeum 2605

Please address Mail Orders and Enquiries to Lasky's Radio,
Dept. W, 207 Edgware Road, London, W.2.

TRANSISTORS
P.N.P. Junction types.

AUDIO, suitable for high gain and
low freq. amplifiers, and for output
stages up to 250 milliwatts. Double
spot -yellow and green.

Each 5/-
R.F. suitable for medium and low
freq. oscillators, freq. changers and
I.F. amplifiers (1.5 to 8 Mc/s).
Double spot -yellow and
red Each 7/6
Type TS1. Suitable for all audio
applications. Each 3/6

Post 6d.
One dozen 35/- post free.

Special prices quoted for large
quantities.

0044 15/-; 0045 151-; 0070 818; 0071

0 07
8/6;3 14/-; 0

0078 15/-6
541
(Matched Pair 30/-);01,

ZDISMAN MAZDA TRANSISTORS. The
very latest types. KB/102 10/-; KB/103

K10/-;
X17C//6.10 12/6; XA/ 101 15/-;

A/102
1

SPECIAL OFFER. Set of 7 Ediswan
Transistors: X. A/101, XA/102, 2 11B/102,
X13/103, 2 matched XC/101. Price 79/6.

CRYSTAL DIODES. General Purpose
GEX00, each Per dos. 9/-. All
other types in stock.

"GOLDTOP " POWER
TRANSISTORS

All types in stock. Example:-
V15/10P. Ideal for output stage of car
radio, will give approx. 3 watts operating
from 12 v. Each 15/- post free.
Suitable Output Transformer for above,
correct ratio, matched to 3 ohms, 9/6.

Post 1/-.
Driver Transformer, 9/6. Poet

RESISTORS. The largest stocks of
all types, high stability, wire wound,
carbon, vitreous enamel, minia-
ture and sub -min. Millions in stock.
Why buy unwanted assortments?
We will send you the types and
values you actually want.

SUB -MIN RESISTORS, Oh watt,
most values available. Each 34.
Per doz. 2/6.

5 milliamp METER RECTIFIERS. Special
offer of limited number at only Q /6

Post 9d. 0./

TRANSFORMERS
Complete ranges in stock, mains
and output, by Partridge, Gilson,
Parmeko, Ellison, Elstone, Douglas,
etc., etc.

1111111 SEE OVERLEAF FOR MORE NEWS FROM LASKY'S RADIO
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Portable/Mobile

V.H.F RADIO TELEPHONE
TYPE W.S B44 MK2.

VOLUME

CHECK T.5

LOUDSPEAKER

OFF/ST,A. 11RtgY/0

LOUD NAILER

HOOK _---------

CARRYING

BATTERY CORRECTOR

EXPORT ONLY

METER

DESICCATOR

ROD AERIAL

SPARE

PUSS

AERIAL

FUSE (io Am.)

REMOTE AE

PHONES

MICROPHONE

12 vOltS

MICROPHONE SAND

RECEIVERS READGEIJI

TRIPOD

TWO BATTERIES

ADAISTiNG SCRIMS

CRYSTAL CONTROLLED 60-95mc/s.
A modern 14 -valve superhet receiver and AM transmitter using current series of

B7g valves. Valve line-up: 2-CV136/7D9, 1-CV137/EAC91, 7-CV138/EF91, 4-CV416/
6F17. Robust cast aluminium case includes 5in. loudpseaker. Internal vibrator pack (synchronous type)
provides operation from 12 -volt accumulators or vehicle or boat 12 -volt supply, in fixed or mobile use. Available,
less crystals and accessories, but with connecting plugs, ex -stock. Accessories and crystals for specified
frequencies in the range 60-95 Mc /s can be supplied to order at extra cost.

Each unit is fully tested and in good condition. Price (including packing FOB London), £20 each.

Special quotation for quantities up to 500 sets.
1111.111liii=

50 MICRO AMP MOVING COIL METERS
Brand New & Boxed-Large Stocks available

Made on Government Contract by Famous British Maker
.%in. Square -800 ohms resistance. 4 Scales operated by lever " Set -zero "-
" 0-3 "-" 0-30 "-" 0-300." Easily coupled
to rotary range switch by cord or lever.
Ideally suitable for transistor tester, output
meter, volt-milliameter. Adjustable to work
as centre -zero 25-0-25 /LA.

A RANGE OF METER BOXES
Useful for all kinds of testgear, a quality job
in welded steel, finished in grey hammer stoved
enamel. Standard panel size 4k" x 7f", avail-
able in depths 2", 3", 4" and 6".

UNDRILLED: 2" 12/6: 3" 13/-: 4" 13/6:
6" 15/-. With panel punched to take one 50µA
meter, add 1/6, or to take two meters 2/6.

M111111111111101

Complete with data
ONE

METER

TWO
METERS

19'6 (6fIl:n pjlt(

35'- (lp_h:sn post
)

SPECIAL PRICES FOR 100 LOTS

TEST GEAR COMPONENTS (LONDON) LTD
15 ARCANY ROAD, SOUTH OCKENDON, ESSEX TEL: SOUTH OCKENDON 2610
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SELENIUM L.T. RECTIFIERS. Full
wave, bridge connected. 12/18 v. 1.5 A. 4/3;
12/18 v. 21 A. 6/9; 12/18 v. 4 A. 9/9; 12/18 v.
5 A. 12/6; 12/18 v. 6 A. 1316; 24/36 v. I A.
12/6; 24/36 v. 4 A. 22/6; 24/36 v. 15 A. 62/6.
Please add postage.

L.T. TRANSFORMERS. For charging or
models. All 200/250 v. primaries. 3.5, 9 or 17.

I A. 9/9; 3.5, 9 or 17 v. 2 A. 14/3; 3.5, 9 or 17 v.
4 A. 16/6; 9 or 17 v. 6 A. 26/-; 3, 4, 5, 6, 8, 10, 12,
15, 18, 20, 24 or 30 v. 2 A. 18/6. 3, 4, 5, 6, 8, 10, 12,
15, 18, 20, 24 or 30 v. 4 A. 30/-. P/P 1/3.

1 Megohm I% WIREWOUND RESISTORS.
10/- per doz.

6 VOLT AC/DC BUZZERS. 316 ea. P/P 6d.

CV. 320. lin. G.R.T. 4 v. heater, 600-1 kv.
anode. Boxed, 19/6 ea. P/P 1/6.

MARCONI TF. 340 OUTPUT METERS.
Reconditioned, perfect order. E9/19/6 ea.
P/r' 7/6.

MARCONI TF. 373 UNIVERSAL IMPED-
ANCE BRIDGES. Reconditioned to maker's
spec. 0-100H., 0-100 mfd., 0-I megohm, 0-
100 Q. each on 5 ranges at 1,000 c/s., E35 ea.

MARCONI TF. 329 " " METERS. Range
0 to 500 Q. Frequency 50 kc/s to 50 me/s. Re-
conditioned to maker'n spec., E65 ea.

CERAMIC SWITCHES. I pole 6 way, 2/6;
2 pole 3 way, 2/6; 4 pole 3 way, 2/6; 2 pole 12 way,
2B., 5/6; 3 pole 12 way, 3B., 7/6; B pole 5 way,
4B., 7/6. P/P extra.

DEAF -AID EARPIECES. ER.I 00, 250 ohm
imp. 4/6; ER.250, 1,000 ohm imp. 7/6. P/P 6d.

PAINTON MINIATURE JONES PLUGS
AND SOCKETS. All new. 2 pin 2/6 pr.;
4 pin 3/6 pr.; 6 pin 4/- pr.; 8 pin 416 pr.; 12 pin
5/6 pr.; 18 pin 7/6 pr.; 24 pin 8/6 pr.; 33 pin
10/6 pr.

MINIATURE PYE COAXIAL PLUGS AND
SOCKETS. Available male or female cable, per
2/6 pr.

7.5 K.V.A. AUTO TRANSFORMERS.
115/230 volts. Brand new, boxed, ex-U.S.A.
LIS ea. Plus carr.

POST OFFICE TELEPHONE HANDSETS.
Standard type, 12/6 ea. P/P 1/6.

A.R. 88 WAVECHANGE SWITCHES. 8

banks, 6 positions, complete with all screens.
New, boxed, 17/6 ea. P/P 2/6.

AMERICAN HS -30 LIGHTWEIGHT HEAD-
SETS. Res. 50 ohms. Extremely high quality.
Brand new, 15/- pair. P/P 1/3.

AMERICAN SPRAGUE/MICAMOULD
CONDENSERS. Highest quality, .1 mfd, 500 v.
.01 mfd. 1,000 v. 6/- per doz. P/P 9d.

AMERICAN H.T. BATTERIES. Brand new.
Tapped 90 v., 67+ v., 45 v., 22+ v., 5/- ea. P/P 1/6.

24 VOLT D.C. PUMPS

Self lubricating, capacity 60 g.p.h. at 30 lb./sq.
in. Will operate O.K. on 12 v. BSP inlet/
outlet union. Only 15/6 ea. P/P 2/6.

0,(RADIO) LIMITED
Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

It LISLE STREET, LONDON, W.C.2

FIELD TELEPHONES TYPE F.
Ideal for all
intercom.
systems,
house,office,
building
sites, etc.
Generator
bell ring-
ing, 2 line con-
nection. Sup-
plied complete Al -At.
with batteries
and wooden carrying !.:"k,' ..., 411111.11111.... eir
case, fully tested. 59/6 ..' '1' '1',',',''''':,,','"f*v
ea. per telephone. 3/6
P/P.

1,000 WATT MAINS ISOLATION
TRANSFORMERS

230 v. primary, 230 v. secondary. Ex -Ad-
miralty heavy-duty type. New boxed, E5 ea.
P/P I0/-.

R.1155 COMMUNICATION RECEIVERS
Standard Model B. Frequency coverage
75 kcls to 1,500 kc/s and 3 mc/s to 18 mc/s
on 5 bands. New improved geared slow-
motion drive fitted. All receivers over-
hauled, aligned and tested. L8/19/6 ea.
P/P 7/6. Combined A.G. mains power pack
and audio output stage supplied 85/- extra.

BRAND NEW MEDRESCO HEARING
AIDS

Supplied fully tested and complete with ear-
piece, leads and battery pouch. Incorporates
3 sub -miniature valves and sensitive crystal
mit. Only 32/6 each. Batteries 5/- extra.
P/P I/,-.

BC.221 HETERODYNE FREQUENCY
METERS

125 kc/s -to 20 me/s. As new condition.
Supplied complete with valves and crystal
but no calibration charts. Only E14/10/- ea.
P/P 7/6.

FIELD TELEPHONES TYPE H. Ideal
for all intercom. systems. Generator bell
ringing, two line connection. Supplied com-
plete with batteries, ready to operate, 62/6
each, P/P 3/6.

SPARES KIT FOR CR.I00 RECEIVERS
Contains 15 valves: 2-U50, 2-DH63; 2-KT63;
2-X66; 7-KTW61. Condenser and resistor packs
pots, toggle switch, output transformer, etc. Al
brand new, 59/6. P/P 3/6.

R.C.A. LOUDSPEAKERS
High -quality 3 ohm speaker housed in black
crackle metal case to match AR -88 or H.R.O.
receivers. Supplied brand new and boxed,
451- ea. P/P 316.

COLLARO STUDIO TAPE TRANS-
SCRIPTORS

Latest 1960 model. 3 speeds, Ig, 31 or 71.
Fitted with 3 separate motors, digital counter,
press -button switching, provision for fitting
extra stereo head. Supplied brand new and
guaranteed complete with spare 7in. spool,
E12/10/- ea. P/P 3/6.

DON Mk. 5 FIELD TELEPHONES
Ideal for all intercom. systems. Buzzer
calling, 2 line connection. Housed in metal
carrying case. Supplied complete with
batteries, fully tested, 39/6 ea. P/P 3/6.

R.C.A. PLATE TRANSFORMERS
Primary 200/250 v. 50 cycles. Secondary
2,000/1,500/0/1,500/2,000 v. 500 milliamps.
Supplied brand new and boxed, E6/10/- ea.
P/P I0/-.

PARMEKO TABLE TOP TRANSFOR-
MERS. Input 230 v. 50 c/s. Output 620/550/
375/0/375/550/620 v. 250 mA, 5 v. 3 amp,
5 v. 3 amp. Size 61 x 6+ x 5+ in. Brand new,
boxed, 45/- ea. PIP 5/-.

12/24 V. D.C. MODEL MOTORS. Reversible,
Brand new, 8/6 ea. P/P 1/-.

200/230 V. A.C. MAINS MOTORS. Made for
hair dryers. New, 12/6 ea. P/P 1/3.

E.M.I. 50 : I MICROPHONE TRANSFOR-
MERS, 4/6 ea. P/P 1/-.

GERMANIUM DIODES. General purpose
type, 6d. ea. High quality type equivalent to
OM!, 2/- ea.

TRANSISTORS. Red spot, 4/6 ea. White
spot, 4/6 ea. Yellow/green, 4/6 ea. Red/yellow,
7/6 ea. P/P 3d.

SPEAKER BARGAINS
nin. Perdio
2+in. Perdio
Sin. Plessey
3in. Rola
41in. Plessey
5in Goodmans
fiiin. Plessey
8in. Elac

10in. R.A.
6 x 4in. Plessey wa'er
7 x 4in. Plessey
8 x 6in. Rola

10 x 7in. Plessey
12 x 8in. Plessey
8 x 21in. Goodmans

3 ohm
15 ohm
5 ohm
3 ohm
3 ohm
3 ohm
3 ohm
3 ohm
3 ohm
3 ohm
3 ohm
3 ohm
3 ohm
3 ohm
3 ohm

All brand new. Please add postage.

17/6
17/6
15/6
17/6
15/6
15/6
17/6
19/6
27/6
12/6
15/6
17/6
27/6
49/6
17/6

AMPHENAL 15 PIN UNITERS. Brand new
3/6 pr., ditto 18 pin, 3/6 pr. P/P 6d.

4 POLE II -WAY METER SWITCHES, 4
bank, 6/6 ea. P/P 9d.

LEACH 12 V. DOUBLE POLE AERIAL
CHANGEOVER RELAYS. 7/6 ea. P/P 1/-.

SOUND -POWERED TELEPHONE HAND-
SETS. lust connect with twin flex 'or complete
telephone system. No batteries required, I5/ -ea.
P/P 1/6.

INSTRUMENT TRANSFORMERS. 0/210/
240 v. primary. Secondary 220 v. 85 mA and 6.3 v.
3.5 amps. New, 9/6 ea. P/P 1/3.

CONTACT -COOLED RECTIFIERS. 125 v.
85 mA 3/9; 250 v. 50 mA 5/6; 250 v. 85 mA 9/-;
250 v. 75 mA, full -wave bridge. 12/6. P/P 6d. ea.

HOOVCR ROTARY TRANSFORMERS.
Input 12 v. D.C.; output 310/360 v. 30 mA. New,
boxed, 12/6 ea. P/P 1/3.

PORTABLE PRECISION VOLTMETERS.
Brand new moving
iron instruments by
famous manufa,
curer. Housed
polished teak case,
8in. mirror scale.
2 ranges, A.G.
or D.C. 0 to 160
v. or 0 to 320 v.
Accuracy with-
in 2%, E5/19/6
ea. P/P 3/6.

E.M.I. LOW VOLTAGE POWER SUPPLIES.
200/250 volt input. Output 6 volt 3 amp. D.C.
Fully smoothed. Compact chassis contains potted
transformer and choke, 2 electrolytics and metal
rectifier. Brand new, 35/- each. P/P 3/6.

HOURS OF BUSINESS: 9 a.m.-6 p.m. Thursday I p.m. Open all day Saturday. Please print name and address clearly.
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LOOK,THOUSANDS OF BARGAINS AVAILABLE WHICH WE ARE UNALE TO
ADVERTISE IT IS WORTH YOUR WHILE TO PAY US AB VISIT

BRAND NEW Boxed
100 MICROAMP
METERS. Standard
2fin. flush panel mount-
ing. Scale calibrated
0-100 microamps. 42/6
each. P/P. 1/3.

Also available 31in. panel
mounting 62/6 each.

MAINS PANEL NEON INDICATORS.
Chrome escutcheon, flying lead connections.
Available red, green or clear, 3/6 each. P/P. 6d.

ALUMINIUM CHASSIS. 18 swg. four sided,
reinforced corners. All sizes 21in. deep. 6 x 4in
3/6; 71 x 51in. 4/6; 10 x 71in. 5/3; 114 x 71in. 6/-
131 x 9in. 6/9. Post extra.
PARMEKO MAINS TRANSFORMER. Fine
heavy duty job. Primary 0/110/230 volts. Sec.
350/0/350 volts 150 ma. 6.3v. 4 amps, 5 volts 4
amps. New, boxed, 32/6. P/P 2/-.
PRECISION WIREWOUND POTENTIO-
METERS. Linear crack, 31in. dia. Available,
100 ohm, 500 ohm; lk, 2.5k; 5k; 10k; 25k; 50k and
100k ohms. All 10/6 ea. P/P 1/-.

750 WATT AUTO TRANSFORMERS.
Fine heavy Admiralty type. Tapped from
110 to 230 volts to give any spot voltage.
69/6 each. P/P. 5/-.

POTTED  C " CORE CHOKES. 16 H.
150 ma.; 20 H. 100 ma.; 16 H. 120 ma.; 20 H. 80
ma.; 100 H. 30 ma. All 10/6 ea. 5 H. 500 ma. 17/6
10 H. 500 ma. not potted, 25/- ea. Post extra
FERRANTI POTTED FILAMENT TRANS
FORMERS. Primaries tapped 200/250 volts
I. 6.3v. ct. 5.6 amp; 6.3v. ct. 4.8 amp; 6 3v. ct

1 amp; 19/6 ea. 2. 6.3v. ct. 3.3 amp; 6.3v. ct. I

amp; 6.3v. ct. .9 amp; 6.3v. ct. 6 amp; 15/6 ea
P/P 2/ -
POST OFFICE JUMPER LEADS. Screened
twin lead fitted with two standard jack plugs,
3/- ea. P/P. 9d.

MUIRHEAD PRECISION STUD
SWITCHES. 4 banks. Each bank I pole 24
position. Heavy contacts. Only 17/6 ea.
P/P. 1/3.

ROTARY TRANSFORMERS. 12 volt DC.
'spat. Output 250 volts 80ma. 22/6 ea. Ditto
6 volt input, 22/6. P/P 2/6.
CHOKE BARGAINS. 4H. 22.5ma. 2/6; 5H.
60ma. 3/6; 5H. 200ma. 5/6; Collins 8H. 100ma.
8/6; Rich & Bundy 50H. 120ma. 12/6. Post extra.
HEAVY " C " CORE TRANSFORMERS.
230 volt primary. 725/700/675/0/675/700/725 volt
500ma. 6.3v. 6 amp, 6.3v. 1 amp, 5v. 6 amp. New
boxed, 72/6 ea. P/P 5/-.
FERRITE CORED LOOP AERIALS. Opera-
tive up to 2 mc/s. New boxed, 22/6 ea. P/P. 2/6.
ADMIRALTY SLOW MOTION DRIVES.
180', scaled 0 to 100. Fast and slow knob with
ock and also flick mechanism for setting to fixed
frequencies, new 7/6 ea. P/P. 1/3.

24 AMP. VARIAC TRANSFORMERS.
Primary 230 volts. Adjustable sec. from 185
to 250 volts. 24 amps. f12/10/0 each. P/P. 10/-.

" C " CORE POTTED L.T. TRANSFOR
MERS. Primaries all 230 volts.
I. 6.3v. 3 amp. 6.3v. 3 amp., 6.3v. 3 amp., 6.3v.
1.5 amp. 2I/- ea. P/P. 2/-.
2. 6.3v. 5 amp., 6.3v. 4 amp., 2 x 6 6.3v. 3 amp,
6.3v. 2 amp., 6.3v. 1.5 amp, 6.3v. I amp, 35/- ea.
P/P. 2/6.

VALVE VOLTMETERS No. 2. A labora-
tory instrument at a fraction of cost. Five
ranges A.G. and D.C. 1.5 v., 5 v., 15 v., 50 v.
and 150 volts. Operation 200/250 volts
A.G. Supplied as new, fully tested and com-
plete with internally mounted H.F. probe.
£17/I0/- each. P/P. 10/-.

MINE DETECTORS NO. 4A.
Complete equipment comprises search head,
amplifier, headset, control box, telescopic
rods for search head, search head test unit,
test measure and haversack.
Operation is from standard 671/11v. battery.
The unit will detect ferrous or non ferrous
metals to a depth of 24 ins. giving maximum
signal but can be used at greater depths
giving lower output. Ideal for tracing under-
ground pipes or cables and any hidden metal
objects. Fully waterproof.
Complete equipment supplied brand new in
original transit cases complete with operating
instructions. Price 39/6 ea. Carriage 10/ -
extra.

HALLICRAFTER 6 VOLT VIBRATOR
POWER SUPPLIES. Magnificent units
housed in grey metal case and supplied with
all necessary connectors, etc. Made for
SX28, S27, S36 receivers etc. Output 300
volts 170 ma., fully smoothed. Supplied new
boxed, 29/6 each. P/P 3/6.

AVO SIGNAL GENERATORS. Fre-
quency coverage 95 kc/s. to 40 mc/s. Ideal for
all general radio work. Supplied fully tested
and checked. £7/I9/6 each. Operation is
from 2 v. and 60 v. batteries but original
Avo mains units can be supplied at 19/6 ea.
P/P 3/6.

FIELD TELEPHONES TYPES L.
Ideal for all intercom systems. House, office
or building site. Generator bell ringing. Two
line connection. Supplied complete with
batteries, fully tested. As new, 59/6 ea.
P/P. 3/6.

8 RANGE SUB -STANDARD D.C.
AMMETERS

Ranges 1.5, 3, 7.5, 15, 30, 60, 300 and 450
amps. 8in. mirror scale. Housed in polished
teak case. Supplied complete with all shunts
and leather carrying case, £15 each. P/P. 7/6.

PHOTO VOLTAGE AMPLIFIERS
These special units contain a I microamp.
Tinsley mirror galvonometer and a double
selenium photo electric cell. Brand new,
£9/19/6 ea., P/P. 7/6.

HIGH FIDELITY RECORDING TAPES
BARGAIN PRICES

3in. spool 225 ft. L.P. 6/-
5in. spool 600 ft. std. I2/-
5in. spool 900ft. L.P. 17/-
5tin. spool 1200ft. L.P. 19/6
7in. spool 1200ft. std. 19/-
7in. spool 1800ft. L.P. 29/ -
SPARE PLASTIC SPOOLS, 5iin. 2/3; 7in. 3/6.
New, Boxed, Guaranteed. Post extra.

COSSOR 339 DOUBLE BEAM
OSCILLOSCOPES.

Operation
110 / 200 / 250
volts A.C.
Time base fre-
quency sweep
6 cps. to
250,000 cp.s.
Amplifier
bandwidth 10cps. to
2,000,000
cps. Supplied
in perfect
working order
fully tested,
EIS ea., P/P.
10/-.

HALLICRAFTER S -36A U.H.F. COM-
MUNICATION RECEIVERS. This is
the later version of the S-27. Frequency
coverage 27 to 143 mc/s split on 3 bands,
capable of receiving F.M. or A.M. signals.
Circuit incorporates calibrated S meter,
B.F.O., noise limiter, etc. Operation 110/
230 v. A.C. Output for phone or speaker.
Supplied reconditioned and in superb con-
dition. Price £27/10/- each. P/P. LI.

NEW BLOCK PAPER CONDENSERS.
Nitrogol, Visconol types. .25mfd. 4kv 3/6,
25mfd. 7.5kv. 10/6; .25mfd. 10kv. 15/-; I mfd.
600v. 1/9; I mfd. Ikv. 3/6; I mfd. 2.5kv. 6/6
1 mfd. 5kv. 15/-; 2 mfd. 400v. 2/6; 2 mfd. 600v. 4/6
4 mfd. 400v. 3/6; 4 mfd. 600v. 4/6; 4 mfd. 1,000v
6/6; 4 mfd. 1.5k. 8/6; 8 mfd. 400v. 6/6; 8 mfd
800v. 8/6; 8 mfd. I.5kv. 15/-; 10 mfd. I.5kv. 17/6
32 mfd. 500v. 17/6. Post extra.

CRYSTAL MICROPHONES
Brand new and guaranteed

Type I. Hand or desk type with screened
lead. ONLY 15/6 each. P/P. 1/--.
Type 2. High fidelity stick type, metal cased
and fitted with switch.
Supplied with screened lead
and screened 2 -pin con-
nector. ONLY 37/6 each.
P/P. 1/-.

Type I

POTTED TRANSFORMERS. 230v. primary.
Secondary 350/310/0/310/350v. 220ma. Total o
6.3v. 13 amps.; 5v. 4 amps. 49/6 ea. P/P.
110/230 VOLT AUTO TRANSFORMERS.
20 watt, 9/-; 50 w. 12/6; 150 w. 18/6. Post extra.
100 AMP. A.G. MOVING IRON METERS.

6in. scale. Moden type, flush mounting ideal for
switchboards etc., new, boxed, 65/-. P/P 3/6.
" C " CORE E.H.T. TRANSFORMER. 230v.
primary. Secondary 3,850v 5.5ma. 4v. 2.5 amp,
4v. I amp. New boxed, 52/6 each. P/P. 2/6.
JOHNSON VARIABLE INDUCTANCES.
Large type 8in. x 21in. Supplied brand new boxed,
22/6 each. P/P 2/-.

METER BARGAINS
20 microamp D.C. M/C flush rd. 21in. 69/6
25 microamp D.C. M/C proj. rd. 21in. 59/6
50 microamp. D.C. M/C proj. rd. 21in. 49/6
100 microamp D.C. M/C flush rd. 2/in. 42/6
100 microamp D.C. M/C flush rd. 31in. 62/6
200 microamp D.C. M/C proj. rd. 21in. 29/6
300 microamp D.C. M/C flush rd. 21in. 29/6

I milliamp. D.C. M/C flush sq. 2in 22/6
I milliamp. D.C. M/C flush rd. 2.1in. 25/-
I milliamp. D.C. M/C. flush sq. 4in 69/6
30/0/30 milliamp. D.C. M/C flush 21in

rd. 9/6
15 amp. D.C. M/C proj. rd. 2in 8/6
120 volts D.C. M/C flush rd. 31in 32/6
300 volt A.C. M/C rectifier flush rd. 21in. 25/-
300 volt A.C. M/I flush rd. 21in 25/-
500 volt A.G. M/I flush rd. 21in 25/-
1,500 volts electrostatic. proj. rd. 21in 25/ -

Postage extra.

(RADIO) LIMITED
Phone: GERRARD 82041 15.5
Cables SMITHEX LESQ ARE

3-34 LISLE STREET, LONDON,
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Open: Tottenham Court Rd., and

CLYNE RADIO LTD,
Cheapside: 9 a.m. to 6 p.m. Mon.
to Fri., Sat. I p.m. Holloway Road:
9 a.m. to 6 p.m. daily. Thurs. I

p.m., Sat. 5.30 p.m.

..

rIf not stated, please add postage
---------"------------ on orders under LI. Cash with

18 TOTTENHAM COURT RD., LONDON, W.1
order or (charges extra),

MUSeum 5929/0095 Our advantageous H.P. and Credit
ALSO AT: 162 HOLLOWAY ROAD, LONDON, N.7 Sale Terms are available on any single

NORth 6295/6/7 item over C5. Your enquiries invited.
99 CHEAPSIDE, E.C.2. MON 6860 Please print your name and address ! !

All post orders and correspondence to 162 HOLLOWAY RD., LONDON, N.7

CLYNE CATHODE RAY OSCILLOSCOPE
for Home Construction (37)

A recent addition to our comprehensive stocks
of quality equipment for the con-
structor. This is an exceptionally
sound and robust instrument
of the most versatile type,
that will be a boon to the z,,

seriously minded amateur, ser- 'are"
viceman or constructor. Speci-
fications: 8 -Range Time Base, a

switched from 20 c/s to 160 t

Kc/s. Y -Plate Amplifier
has a sensitivity of 50 mV.
and frequency response of
20 c/s to 600 Kc/s with a
gain of 150. A calibrating
voltage of 6.3 v. 50 c/s.

a

:I

;
:,

construction
cal diagrams
and bolt,
plus 5/-
available
E5/5/-,
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with
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p. Instruction
plastic
& p.

NEW

t

-....-"i

(3
guaranteed
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LOOK

I

&

necessary
a SPECIAL

ECONOMY FOUR
Our very popular three -valve plus
rectifier mains T.R.F. receiver is now
available with a new De Luxe cabinet
with polished Walnut finish and Cream
trimming (as illustrated). Brief Spec.:
Valve line-up 6K7, 6.17, 6V6 and contact
cooled rectifier. Ready drilled chassis,
good quality Sin, loudspeaker, Special
Denco Coils Covers Medium and Long

As Wavebands. Overall dimensions: I2in. x'' 6in. x Sin. high A.C. 200/250 v. Simple
results. Easy to follow practical and theoreti-

components, down to the last nut
INCLUSIVE PRICE OF E5/10/-,

book available separately 1/6, post free. Also
in IVORY or BROWN if preferred at ONLY

is provided. Employs ECR30 ,

21in. Cathode Ray Tube and 4
valves: 2/ECF80, I/EF91, I/6X5. Con-
trols: X -shift, Y -shift, Focus, Width, Brilliance. ON/OFF. Time Base
Frequency (Fine), Time Base Frequency (Coarse). Sync. Selector. Sync.
Amplitude. If -input Selector. X -input Selector. Amplifier Gain. Operates
from 200/250 v. A.C. Mains. All required components for the construction
of this wonderful instrument, including comprehensive assembly instruc-
tions, available at a SPECIAL INCLUSIVE PRICE OF ONLY E12/19/6,
plus 5/- c. and p. Attractive engraved ivorine Front panel, optional extra
at only 10/6. Just arrived ! Portable carrying case at 45/- extra.

THE R.C. 3/4 WATT AMPLIFIER (14)
Compare the advantages. Treble bass AND
middle controls. For crystal or magnetic pick-
up. A.C. Mains 200/250 v. Vegas line
6V6GT, 6SG7 metal, 6X5GT. Negative feed -
back. Built on stove enamelled steel chassis,
measuring only 8in. x 4in. x Ilin. Four en -
graved cream knobs are included in the price
of the complete kit with all necessary practical
and theoretical diagrams at f4/5/- only, plus
2/6 p. & p. or Instruction Book fully illustrated for

CLYNE RAD 10 1/- post free. This amplifier can be supplied assem-
bled, tested and ready for use at ES/Sh, plus p. & p

ELECTRONIC
.r-......_ ORGAN

-.iironv.itivIsiiin.s._,----- Readers will no doubt be
y.-..;;Z:-:440.0'' pleased to know that our

working model of this
amazing organ for home
construction, may now be
heard and seen at our Hi -
Fi Showroom in Totten -
ham Court Road, W.I.

(42)
4."..

44f-
, f. Al
'Of 'Cr ,Of
'eSdp ,.

---
e,a..
W All

with full assembly
p. & p. Send 2/- for

SUPER I -VALVE SHORT-WAVE
RADIO

World-wide coverage at most reasonable
cost. Covers 40-100 metres with the
coil supplied. Can be extended to cover
10-100 metres. Provision is also made
for the addition of two extra valve stages.
Employs the famous Acorn -type 954 valve.

necessary components can be supplied complete
instructions at ONLY 35/- plus 2/-

point-to-point wiring diagram arid price list.
For the benefit of construc-
tors all components, key-
boards, chokes, etc., are
available ready made. Full
constructional details are

available in book form
at 15/ -Plus 1/6 p. and p.
We shall be happy to
forward a complete
price list on receipt of
a stamp. Please address
all organ enquiries 'or

the attention of Mr. L. Roche.

The 6(
CRY 09/1 n r
BABY

ALARM -9
This highly ...

efficient unit
is simple to assemble,
sensitive and may be installed

Completely

-.....--

.

_s

extremely

-

in a

THE "SUPERIOR
0 U r
superior
four - valve
receiver
A.C. mains
200/250 v.
m . and
L o n g
waves. As
with our
very silt
cessfu

FOUR
,rarz.7-0. rZ,::ti ,p1
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NEW LOOK RAMBLER PORTABLE
This wonderful little Medium and Long
wave battery superhet incorporates
1125, IT4, 155, 3V4 miniature valves, .,7.r_
Sin. speaker and frame aerial. Housed _.

in smart two-tone Red/Grey cabinet.
All required components at the NEW
LOW PRICE of E6/19/6, plus 2/6 p. & p.;
or with the latest low consumption
" 96 range " valves at the NEW LOW
PRICE of 0/7/-, plus p. & p. Uses (I) .
all -dry batteries AD35 (1/6), B126 -
(9/-). Full descriptive instruction

'

matter of minutes.
SAFE employing a double wound
mains transformer. Attractively
finished in Red and Grey (wash -
able) " Lionide " with cream
plastic escutcheon. Size only 71in
x Sin. x 61 -in. Supplied in
kit form complete with mike at
ONLY 72/6 plus 2/6 P. & P. or
assembled and tested 89/6 P. & P.
2/6. Suitable mike flex available at
3d. a yard. Instruction book and
price list separately 1/- post free.
A.C. 200-250 v. ---....,

., at.az. ,Econo-THE

my Four" (6)
all required components are
supplied. Valve line-up: 2-6SG7's,
6X5GT and 6V6GT. Chassis
ready drilled. Cabinet size 101 -in. x
10in. wide. Maximum depth at
base Sin. tapering to 3fin. at top.
Sloping front. Very attractively
finished in light walnut and peach.
Each component brand new and
tested prior to packing. Complete
instruction booklet with practical
and theoretical diagrams is pro -

book, itemised price list, diagrams, etc.,
available separately at 1/6 post free. " 41..,

,

(2) MAINS UNIT FOR ABOVE j WQ
Fits into battery compartment. A.C.

I

-,-,

vided. Booklet available at 1/6
post free. Our price complete
E5/15/-. Please add 2/6 P. & C.
If preferred, we can supply Cabinet
Assembly only, comprising Cabinet

200/250 v. All required components at $'

ONLY 47/6 plus 1/6 p. & p. or assembled , ..t Vtested at E3/5/- plus p. & p. (Also

tarand?. la
bracket, wave -change switch;

dial pointer, drum, pulleys, nobs,
spindle, drive spring and knobs,

suitable for many other portables.)suitable W at 45/, plus 2/6 P. & C.

VISIT OUR FULLY EQUIPPED We stock equipment of Quality by all leading makers:
HI-FI SHOWROOM i.e., Leak, Quad, Armstrong, Dulci, Ferrograph, Reflectograph, Vortexion, 

AT TOTTEN HAM COURT ROAD FOR Linear, Wharfedale, Grundig, Good mans, W.B. Rogers, Garrard, Lento,
DEMONSTRATIONS OF THE LATEST B.T.H., Pamphonic, Simon, Brenell, Col laro, Telefunken, Fi-Cord, etc., etc. 

HI -FIDELITY EQUIPMENT "RECORD HOUSING," "W.B." " A.D.," etc. Enquire about our
BY ALL LEADING MANUFACTURERS

A full range of high quality cabinets to suit all purposes is on show, i.e.,
Ak

interesting part -exchange scheme for personal callers. H.P. Available. W
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"FAMILY FOUR"
Our supersensitive
T.R.F. Receiver for
home construction.
Covers Long and
Medium Wavebands,
is housed in very
smart plastic table
cabinet in Brown or

(5)

Black. For A.C. mains 200/250 v. Compre-
hensive assembly instructions provided, in-
cluding practical and theoretical diagrams,
which are easy to follow and will enable you
to complete this receiver which will be the
envy of your friends. ALL NECESSARY COM-
PONENTS ARE BEING OFFERED FOR LIMIT-
ED PERIOD ONLY AT THE REMARKABLE
PRICE OF ONLY 79/6, plus 2/6 P. & P. In-
struction book available separately if you wish
to study before purchase at 1/6 post free.

THE CLYNE RADIO " DE LUXE"
PRINTED CIRCUIT SUPERHET

A new two -wave
band (L and M)
Superhet using the
latest miniature
valves: ECH8 1,
EF85 and ECL80,
plus contact cooled
Rectifier. Incorpora-

tes Ferrite Rod Aerial
and is of unit construction. Ex-

ceptional sensitivity and selectivity. Out-
standing performance and quality T.C.C.
condensers throughout. Easily constructed
in one evening. Brown or ivory Bakelite or
wooden Walnut finish cabinet. A.C. mains
200/250 v. All necessary components at special
inclusive price of £7/19/6 plus 3/6 P. & P.
Instruction Book with itemised price list
available separately at 1/6 post free. Also
available in De Luxe Cabinet (as " Economy
Four " at 5/- extra).
SUPER PERSONAL POR-
TABLE. A wonderful
little set that you can take
anywhere. Ideal for camping,
picnics, etc. Detachable
aerial rod supplied. Covers
Medium waveband 200-500
metres. Can be built in
approx. I hour. All necessary
components available at the
following SPECIAL INCLUS-
IVE PRICES: I -valve version
ONLY 35/- plus 2/- P. & P.
Super 2 -valve version ONLY
41/-. Plus 2/- P. & P. Send
for point-to-point wiring diagram and parts
price list 2/- post free. Extra for use with the
above DLR5 balanced armature headphones,
7/6 pair.

(32)

(33)

NEW ! "PAGEBOY " 2 -TRANSISTOR
POCKET PORTABLE

Completely portable-NO EXTERNAL AERIAL
OR EARTH REQUIRED. This is an amazing
little receiver with built-in aerial and small
enough to be held in the
palm of the hand. Medium
wave reception at wonderful
volume. No fiddley tuning!
-condenser tuned! Sup- 11111

plied with drilled chassis
and colour coded 111

components. Easily
assembled with the
aid of the easy -to -
follow assembly in-
structions provided. (45)
Total cost of all
necessary componen s, including transistors,
wiring wire and even solder ONLY 32/6 plus
1/6 P. & P. Battery 3/- extra. Ardente type
deaf -aid earpiece complete with cord and plugs
extra at 12/6. Parts price list and Easy Lay -out
Plans 2/- post free. Callers welcome to hear this
set demonstrated at any of our branches. Our
reputation is your guarantee.

THE "WAVEMASTER" 7 -TRANSISTOR
LUXURY PORTABLE
400 MILLIWATTS OUTPUT

To build yourself Medium and Long waves-Push-Pull Super -
het A.V.C. Perfect Car Radio reception. Size 10in. x x
4iin. at base tapering to 4in. at top.
Very attractive two-tone grey Vynide covered cabinet with
black and gold printed escutcheon plate, cream and gold
knobs, handle and cabinet fittings. * Weight-complete
with long -life 7} volt battery-4/lb. * Mazda high-grade
transistors throughout. * High -Flux 7in. x 4in. Elliptical
Speaker. * Slow motion tuning. * Co -axial socket at rear
for direct connection to Car Radio Aerial. * Improved
reception by use of seven -section plated telescopic aerial
disappearing into Cabinet when cicsed, 34in. above Cabinet
when fully extended.
Construction simplified by Bakelite chassis board with the following components already mounted:
I.F. Transformers (3). Oscillator Coil, Trimmer Bank, Output Transformer, Interstage Trans-
former, Aerial Brackets and Earth Bar. SPECIAL INCLUSIVE PRICE for all required components,
full assembly instructions-nothing more to buy-is E10/19/6 plus 3/6 P. & P. Alignment service
available. Full assembly instructions and individually priced parts list, all of which are available
separately, 2/6, post free.

TO BUILD YOURSELF
ALL PARTS AVAILABLE SEPARATELY

"PRACTICAL WIRELESS " POCKET SUPERHET
All required Components for the Pocket Superhet as described
in November issue of " Practical Wireless " now available at
special inclusive price of £9/15/6 complete, including Printed
Circuit. All items available separately, send stamp for list.

(I) New

(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

Look " RAMBLER all dry s het portable

(43)

All
required

components
at special,
inclusive

price
NEW LOW

PRICE 46 19
" RAMBLER " Mains Unit (suits most portables)
" ECONOMY FOUR " T.R.F. Mains Receiver
" ECONOMY FOUR " with New Look Cabinet
" FAMILY FOUR " (our new T.R.F. Receiver)
" SUPERIOR FOUR " (four valve mains receiver)
Standard JASON F.M. Tuner FMT I
Fringe area JASON F.M. Tuner FMF
JASON " MERCURY 2 " Switched F.M. Tuner plus ITA/B.B.C
Sound

(10) OSRAM 912 Printed circuit F.M. Tuner. NEW LOW
PRICE

JASON " ARGONAUT " AM/FM Chassis
JASON " ARGONAUT " AM/FM Tuner
F.M. Power Pack (suitable for most tuners)
R.C. 3/4 watt Amplifier (with Bass, Middle and Treble controls)
2 -amp. Battery Charger
R.C. Transistor/Crystal Receiver ('phones extra)
R.C. Super Transistor/Crystal Rec. (ditto)
R.E.P. I -valve Battery Receiver
" CRY-BABY " ALARM (Baby Alarm)
MULLARD 510 Amplifier (printed circuit) Ultra Linear Version
MULLARD 510 as above plus input selector and spare power
supplies
" DE -LUXE " Printed Circuit Superhet
" DE -LUXE " with New Look Cabinet
JASON J.T.V. 2 Tuner
RADIO JACK
MULLARD TYPE " C " Tape pre -amp.
JASON WII Wobbulator -
JASON Valve Voltmeter EMIO (23 ranges)
NEW JASON F.M. TUNER FMT2 with built-in power supplies
and cabinet
NEW JASON FRINGE F.M. TUNER FMT3, as above
PULLIN Series 90 TEST METER
R.C. Super Personal Portable I -valve (phone extra)
R.C. Super Personal Portable 2 -valve (phone extra)
R.C. TRANSETTE 2 -Transistor Personal Portable
JASON EVEREST 6 -Transistor 2 -wave Portable
JASON EVEREST 7 -Transistor 2 -wave Portable
CLYNE Cathode Ray Oscilloscope
Compact Multi -range Test Meter
CAR RADIO, Printed Circuit, 5 -valve S'het. NEW LOW

PRICE Ell 19 6 3/6 2/6
(40) JASON Audio Generator AGIO 414 5 0 3/6 2/6
(41) JASON Oscilloscope OGIO E22 10 0 5/- 3/6
(42) Super SHORT WAVE RADIO, I valve El 15 0 2/- 2/-
(43) " WAVEMASTER " 7 -Transistor Luxury Portable 410 19 6 3/6 2/6
(44) " GOLD STAR" De -Luxe I -valve Portable El 17 6 2/6 1/6
(45) " PAGEBOY " 2 -Transistor Pocket Portable ('phone extra) El 12 6 1/6 2/ -
Instruction Books which contain full description, easy -to -follow practical wiring diagrams theoretical diagrams item-
ised price lists, etc., are free of charge with all parcels but may be purchased separately as shown above.
PLEASE NOTE:-A selection of the above items are described more fully in this advertisement!!

E2 7
£5 5

£5 10
£3 19
£5 15
E6 15
E7 IS

410 10

P.

P.

6 2/6
6 1/6
O 2/6
O 2/6
6 2/6
0 2/6

O 2/6
0 2/6

0 2/6

Instruction
Book and
itemised

price list
available
separately

1/6
9d.
1/6
1/6
1/6
1/6

2/-
2/-

3/6

(I I)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)
(21)

(22)
(23)
(24)
(25)
(26)
(27)
(28)
(29)

(30)
(31)
(32)
(33)
(34)
(35)
(36)
(37)
(38)
(39)

f5 19
EIS 5

£13 19
LI 17
£4 5
LI 16
41 I

LI 7
£2 2
£3 12
O 9

ill 10
E7 19
£8 4

£13 19
19

£12 9
£14 19
£18 10

£8 19
£10 19
45 19
LI 15

E2 I

O 9
413 19
EIS 18
£12 19

£2 19

6 2/6
O 2/6
6 3/6
6 1/6
O 2/6
6 2/6
O 1/3
6 1/3
0 2/-
6 2/6
O 3/6

O 3/6
6 3/6
6 3/6
6 3/6
6 1/6
6 3/6
0 3/6
O 3/6

6
6
6
0
0

6
9
9
6
6

36
3/6
2/6
26
2/6
2/-
316
3/6
5/-
1/6

2/6
2/-
2/-
1/-
1/-
3d.
3d.
3d.
9d.
1/-
1/6

2/6
1/6
1/6

2/6
6d.
26
3/6
2/6

2/6
26
1/

/6

2/-
2/-2-
3//6
3/6
10/-
1/6

PRINTED CIRCUIT CAR RADIO
(for Home Construction). We are proud
to be able to offer this New type Car
Radio employing up-to-the-minute cir-
cuitry, special 12 volt valves and trans-
istorised out -put stage. The highest
degree of sensitivity is assured by the
incorporation of Permeability Tuning and a tuned
R.F. Stage. Covers Medium and Long Wavebands.
NO VIBRATOR PACK IS REQUIRED. This is a really compact receiver
that will fit any car. Comprehensive assembly Instructions are provided
with all necessary components, including valves and transistor at a Special
New Low inclusive Price of Only E11/19/6 plus 3/6 P. & P. Instruction
booklet with itemised price list, full description dimensions, etc., avail-
able separately at 3/6 post free.

 TURN OVER FOR MORE CLYNE BARGAINS..

CLYNE RADIO LTD. THE

- tw IP COMPONENT

18 Tottenham Court Road, London, W.I. SPECIALISTS

162 Holloway Road, London, N.7.
99 Cheapside, London, E.C.2.
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* MORE CLYNE RADIO BARGAINS *
CABY UNIVERSAL

TEST METERS
These pocket-size multi -range
test meters are of excellent
quality and cover all the most use-
ful ranges (A.C. Volts, D.C. Volts,
resistance and current). Supplied
complete with test prods, in-
struction book and batteries.
Model A.I0 (2,000 ohms per volt)

£4/17/6
Model B.20 (10,000 ohms per
volt) f6/10/..
Plus P. & P. 3/6 on each.
Fully detailed and illustrated
leaflet available on request

RECORD PLAYERS
Full range at usual competitive
prices. Interesting H.P. facilities
E.M.I. 4 -SPEED STEREO/MON-
AURAL SINGLE RECORD,'
UNIT. Complete with Stereo Heald
and Sapphire Styli. Brand New an
Fully Guaranteed. ONLY f6/19/6\
plus 3/6 P. & P.

JUST ARRIVED!
LATEST GARRARD MODEL
210. Four -speed manual or auto-
matic. 10in. and I2in. records of
same speed can be mixed in any
order, wired for stereo, attractive
white colour scheme. Price 10i gns.
plus 3/6 P. & P.
LATEST B.S.R. UA14. 4 -speed.
Attractive appearance. Wired for
stereo. Fully guaranteed. £7/19/6.
plus 3/6 P. & P.
B.S.R. UA8 STEREO/MON-
AURAL. Few only at 0/19/6, plus
3/6 P. & P. Brand new Guaranteed.
COLLARO CONQUEST. 4 -
speed. Wired for stereo. Brand
new. E7/19/6, plus 3/6 .P. & P
No. 38 AFV WALKIE-TALKIE.
A wonderful offer. This famous
trans -receiver unit, with relay
operated SEND/RECEIVE switch
covering 7.4-9
approx. 5 miles. Good condition.
ONLY 22/6 plus 2/6 P. & P. per
unit (less accessories). Quantity
export inquiries welcomed.

AERIAL TUNING UNIT
ZA.0841. This well made ex-W.D.
unit contains a host of useful com-
ponents including: I mA. 2in. flush
round M/C meter, I mA. Westing-
house full -wave meter rectifier,
5 -pole 5 -way heavy-duty silver
plated wavechange switch. Sin.
dia. silver plated rotary tuning in-
dicator. 350 pF tuning condenser
with insulated coupler and 3fin.
calibrated dial (0-180 deg) etc.
etc. Contained in strong metal
carrying case 9in. x 9in. x Bin.
with hinged lid. ONLY 27/6 plus
5/- C. & P.
A CONSTRUCTOR'S MUST
The latest " Pifco " Instrument

Bit Soldering Iron
With integral Stand and built-in
Spot -light for illuminating work
200/250 v. ONLY 2216. P. & P. 1/6.
SOLDER. New boxed 1 lb reels,
16 S.W.G. 50/50 at 8/6 only, plus
1/- P. & P.

VIBRATOR PACKS. Limited
quantity of both 6 volt and 12 volt
types available. Output 300 volt.
100 m/a. Fully smoothed. Brand
new ex -Govt. surplus. Price 35/ -
ea., plus 2/6 P. & P. Please specify
input voltage required.
12 VOLT VIBRATOR PACK.
(Mallory). Output 150 v. 16/1 40 mA.
Complete with synchronous vi-
brator. Brand new. ONLY 12/6,
plus 2/- P. & P.
I 2in. BAKERS SELHURST
LOUDSPEAKER. 15 ohms, 15
watt 30-14,000 cps. Brand new,
44/10/.. P. & P.3/6.
I 2in. RICHARD ALLAN P.M.
LOUDSPEAKER. 3 ohm speech
coil. Brand new. Only 32/6 plus
2/6 P. & P.
DEAF AID TYPE EARPIECES.
Ardente Standard magnetic type
complete with lead and plug.
Only 12/6. P. & P. 1/-.

SUPER MAGNETIC RECORDING TAPE SPECIAL!!!
Famous American Ferrodynamics "BRAND FIVE"

Ili/7in. 2,400ft. 60/, Each on plastic spool. P. free.
Mylar Dupont. Sin. 1,200ft. 37/6. 7in. 1,800ft. 44/,
7in. 1,200ft. 25/-, 7in. 1,800ft. 35/-. Extra quality
5in. 600ft. 16/-, 5in. 900ft. 18/6, 5,1in.1,200ft. 23/6,
SUB -STANDARD) High grade Acetate Base,
An enthusiast's " must." Brand new (NOT

Trade enquiries invited.

EXTRA SPECIAL OFFER!!
A small three -valve PORTABLE RE-
CORD PLAYER AMPLIFIER mounted
on baffle 12 x 7in., with High Flux 6fin.
Loudspeaker. Valve line-up ECC83, EL84,
EZ80. Incorporates separate bass and
treble controls. Max. output 3 watts.
Will match all types of high impedance
pick-up. Ready to use, £5/12/6. P. & P. 3/6.
NEW STYLE CABINET finished in
two-tone Leatherette. Will accom-
modate above Amplifier and Baffle
without modification, also most types
of Ancillary Equipment. Overall size
18 x 13f x 8fin. Fitted with carrying
handle, £3/9/6 plus 5/- P. & P.
NOTE. If both items purchased
together they will be supplied at
a special inclusive price £8/7/6
plus 616 P. & P.

* TAPE RECORDER CONSTRUCTORS *
* FOR THE CONNOISSEUR *

COLLARO TAPE TRANSCRIPTOR Mk. 4. 3 -speeds, fitted with
digital counter. List price £25. Our Price E17/101-. P. & P. 5/,
COLLARO TAPE PRE -AMPLIFIER AND BIAS OSCILLATOR.
Complete with power pack for use with the above deck. 4 valve plus
EM8I magic eye. 110-240 v. A.C. Input sensitivity: microphone socket
5 m/v., auxiliary socket 500 m/v. Speed equalisation switch gives com-
pensation at all 3 speeds. Full wiring instructions included. List price £21.
Limited quantity only at E15/19/6. P. & P. 5/-.
LATEST COLLARO STUDIO TAPE TRANSCRIPTOR. 3 motors,
3 speeds, If, 31, 7} i.p.s. takes 7in. spools. Push-button controls, £12/19/6
plus 5/- P. & P. Usual H.P. facilities.
LATEST B.S.R. " MONARDECK." Single speed Tape Deck. Takes
5*in. spools -31 i.p.s. At only £8/19/6 plus 5/- P. & P.
TAPE RECORDER AMPLIFIER -MAN UFACTURER'S SUR-
PLUS: Suitable for use with either of the above Tape Decks, and most
other types. For A.C. mains, 4 watts output. 40-12,000 CPS at 71 i.p.s.
a: 3 db. Facilities for superimpose. Valves: ECL82, I2AX7, EM84,
and contact cooled metal rectifier. Radiogram input, microphone input,
volume control and separate treble and bass controls. Chassis measure-
ment I x 3 x 4fin. Supplied complete with attractive grey/blue
escutcheon plate finished in black and gold. Circuit diagram and con-
necting instructions included. Price E10/10/- only, plus 3/6 P. & P. Limited
quantity. If purchased with either of the above decks, both items post
free!
ATTRACTIVE TWO-TONE PORTABLE CARRYING CASE
Suitable for above amplifier and Collaro, Studio deck. Limited quantity
only at 72/6 plus 3/6 P. & P.
MIC 45-1 Acos latest flat pistol -grip crystal microphone. Attractive
black and gold finish. OUR PRICE 29/6 plus 1)- P. & P.
ACOS MIC 39-1. Crystal stick microphone. List price S gns. Our
price 39/6 plus 1/6 P. & P.
MIC 40. General purpose crystal microphone with desk stand. Our
price 25/- only plus 1/6 P. & P.
M.C.24. Imported, crystal, attractive streamlined polished metal case,
incorporates muting switch. List price 64/.. OUR PRICE 42/- only.
1/- P. & P.
ANOTHER HAND MIKE BARGAIN! Lightweight crystal with
built-in desk stand at only 19/6. P. & P. 1/-.

LIMITED IMPORT QUOTA ONLY!
OUTSTANDING BUY!

MODEL U.1 MULTI -RANGE TEST -
METER. Ideal for amateurs and service
engineers. Incorporates 3 inch rectangular
meter. Ranges: A.G. and D.C. voltage.
0-10-50-250-500-1,000 v. D.C. current 0-100-
500 mia. 0-I rola. (used at 0-10 v. range).
Resistance 1-2,000 ohms (centre 24 ohms).
100-200,000 ohms (centre 2.4 k.). Sensitivity
1,000 ohms per volt A.G. and D.C. Size:
5in. x 3in. x 2fin. Weight 22 ozs. only. Fully
guaranteed. Supplied complete, and ready to
use with test leads, at the 79 in P. & P.
very low price of only 3/6.
(Bona fide trade enquiries invited).

18 Tottenham Court Road, London, W.I.
162 Holloway Road, London, N.7.
99 Cheapside, London, E.C.2.

THE
COMPONENT
SPECIALISTS

ALSO
SEE

PREVIOUS
PAGES

BERNARDS Latest Manual No.
167, " Eleven Tested Transistor

Circuits, using Pre -Fabricated Circuit
Units." Price 216, post free. Covers
the use of the new items listed below.
TSL LP45F MINIATURE LOUD-
SPEAKER, diameter Ifin., depth
fin. High flux 9,500 guass, 150-15,000
cycles, 25/-, plus 1/6 P. & P.
TOROTOR TRANSISTORISED
FM FRONT END (80-100 mics.).
Completed with 2-0C171 VHF
Transistors. Ready assembled, 79/6.
Plus 26/9 P.T.
Suitable set of 10.7 me/s. sub -minia-
ture IF TRANSISTOR Transformers
(2 IF -I RDT) 27/6 per set, plus 1/6
P. & P.
SUB -MINIATURE DRIVER and
Output Transistor Transformer 12/6
per pair, plus 9d. P. & P.
MINIATURE TRANSISTOR
Twin Gangs 196/87 pF. size approx.
lin. x lin. x fin. 17/6, plus 9d. P. & P.
Set of Miniature Transistor IF and
OSC Coils (455 kc/s.). (3 IF and I

OSC), 21/-, plus 1/- P. & P.
3 WAVEBAND CONVERTER
TA -12401. With 0C170 transistor
in emitter injected autodyne con-
verter circuit. S.W., 5.9-13 Mc/s.;
M.W., 510-1,620 kc/s.; L.W., 150-
275 kc/s. Wavechange and on -off
by four pushbuttons. Overall size
3.4 x 2.1 x I.8in. 67/6. Plus 22/9
P.T.

TRANSISTORS!!!
SURPLUS P.N.P.
RED SPOT (Audio/Experimental
Application) 3/6 ea.
WHITE SPOT,

R.F. up to 2.5 M/cs. 5/- ea.
0C169 VHF PNP JUNCTION
TRANSISTOR. Drift -type, Alpha
cut-off frequency 80 Mc/s. 18/- ea.
Attractive discounts for bulk pur-
chases. The above is a selection only.
Full range in stock by all leading
manufacturers. Let us have your
enquiries. (ALL POST FREE).
FRUSTRATED EXPORT. Not
repeatable! L., M. and S.W. SUPER -
HET RECEIVER. Manufactured by
McCarthy for export. At present for
operation on 6 volts, but conversion
details supplied free.

Valve line-up: 6K8G, 6K7G, 6Q7C
6F6G, 6X5G and 6 volt 4 -pin non -
synchronous vibrator. 8in. P.M.
Speaker, 4 watts output, P.U. socket
Ext. L.S. socket, etc. Tone control.
Fitted in polished wood cabinet,
size 2Ifin. x 10fin. x 10fin. These
cabinets are slightly soiled owing to
storage, but each is guaranteed un-
used, in serviceable condition, tested
prior to despatch. Price E5/I9/6 only
plus P. & P. 7/6, plus 27/6 for A.C.
Mains Conversion Components if
required. OUTSTANDING BUY!'
ACOS GP73-2A: Turnover cart-
ridge for Stereo and Monaural Standard
and L.P. Few only at 29/6, also GP67-3
Mono at 18/-. Both plus 9d. P. & P.
LOUDSPEAKERS. EX. CHASSIS.
As new guaranteed perfect, by leading
manufacturers. 5in. 9/6; 6fin. 10/6;
8in. 1316; also 10in. with 0/P trans-
former (5,000 ohms), 17/6.
All 3 ohm speech coil, also 8in. avail-
able, in attractive cloth covered cab-
inet, ideal for extension speaker, 22/6.
Each item plus 1/6 P. & P. Complete
list of new speakers on request.
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AVOMETER MODEL D
£8.19.6 (P. & P. 3/6)

D.C. Volts A.C. Volts D.C. Current A.C. Current
101 mV. 7.5 V. 15 (MA. 75 m/A.
300 mV. 30 mlA. 150 en/A.
1.5 V. 76 V. 150 ot/A. 760 su/A.
3 V. 150 V. 300 m/A. 1.5 Amps.
15 V. 300 V. 1.5 Amps. 7.5 Amps.
30 V. 600 V. 3 Amps. 15 Amps.
150 V. 750 V. 15 Amps.
300 V. 1.6 KV. 30 Amps. Resistance
750 V. 0.1000 ohms
1.5 KV. 0-10 K ohms
Thoroughly overhauled. Complete with batteries and
instructions. As extremely robust meter at a
very reasonable price.

MOVING COIL PHONES. Finest
quality Canadian with chamois ear -muffs
and leather -covered headband. With
lead and jack plug. Noise excluding and
supremely comfortable. 19/6. Post 1/6.
MATCHING TRANSFORMER (for
Hi impedance). i.e. for HRO, CRI00, etc.,
with standard jack plug, 4/6.

SELENIUM BRIDGE RECTIFIERS.
unnel cooled. A.C. input 45 v. RMS.

D.C., output 30 v. 10 amps. BRAND
NEW. Boxed. 45/-. Post 3/6.

MARCONI IMPEDANCE BRIDGE.
Type TF373. Measures, L, C & R at
1,000 Cycles. Accuracy 1%. 0-100H;
0-100uF; 0-1M0 each in 5 ranges. Power
Factor and "Q." First-class condition.
E35. Carr. paid.

HALLICRAFTER VIBRAPACK. Input
6 v. output 300 v. at 170 mA. Designed
for SX28 or S27. Size 64 x 7 x 7in. BRAND
NEW, BOXED. A real bargain at 29/6.
Carr. 3/6.

ADMIRALTY HT TRANSFORMERS
Pri. 230 v. 50 c/s. Secs. 620-550-375-0-
375-550-620 v. (620 and 550 v. 200
mjamps., 375 v. 250 m/amps.), plus
two 5 v. 3 amp. rectifier windings.
Total rating 278 VA. Upright mtg.
Wt. 251b. Made 1953. BRAND NEW.
Original boxes. 45/, Carr. 5/-.

NSTRUMENT TRANSFORMERS
230 v. A.G. input. Outputs 0-65-130-195 v
85 mlamps., 6.3 v. 5 amps., 6.3 v. 0.3 amps
Shrouded. Size 34 x 34 x 34in. high. IS/ -
Post FREE.

AR88D MAINS TRANSFORMERS.
Input 110-240 v. Output 345-0-345 v.
125 miamps., 6.4 v., 4.5 amps., 5 v. 2 amps.
44 x 44 x 5 -/in. high. Wt. 1216. Potted.
Tag ends. RCA BRAND NEW. Boxed.
29/6, post 3/6.

TRIPLETT
METER

MOVEMENT
This article consists of
a basic 400 microamp
meter movement
mounted on a Bakelite
panel 54 x 24. The dial
is scaled as a 15 range
Testmeter. A circuit
and parts list of the
original instrument is

supplied.
BRAND NEW. Boxed.
35/-, post paid.

QQVO6-40 37/6
PV1-35 32/6, 2D2I 7/6, 0C3 6/-, PTI5 12/6, CV5 I (Y65) 5/-,
6F33 5/-. BRAND NEW in individual cartons. Bulk enquiries
invited.

RECEIVERS R -1155B
A first-class 10 -valve Communications receiver, covering
75 Kc/s. to 18 Mc/s. (16.2-4,000 m.) in 5 bands. The large
scale and superior dual ratio slow-motion drive make tuning
easy and the R.F. stage and 2 I.F. stages ensure world-wide
reception. All the receivers we sell have been thoroughly
overhauled, completely realigned and are in first-class
working order. ONLY E9/19/6.
A.C. MAINS POWER PACK OUTPUT STAGE.
In handsome black crackled steel cabinet to match the R-1155.
Fitted with RCA 8in. speaker. lust PLUG IN and switch on!
Only the finest quality components are used and we guaran-
tee OUR power packs for 6 months. ONLY 46/10/, Deduct
10/- when purchasing receiver and power unit together.
Send S.A.E. for further details or 1/3 for 10 -page illustrated
booklet giving technical data and circuits etc. (FREE with each
receiver). Add 10/6 carriage for receiver, 5/- for power unit.

RCA AR -88 SPEAKERS
A high quality 3 ohm unit fitted into heavy gauge black
crackled steel cabinet, size 104 x 11I a 6in. Fitted with rub-
ber feet and 6ft. lead. Ideal for extension speaker. CR 100,
etc. In original cartons. BRAND NEW. 45/, Post 3/6.

MINIATURE 373 IF STRIPS. For FM tuner described in
" Practical Wireless." Complete with 3 of EF91, 2 of EF92
and 1 of EB9I. A iresh release enables us to offer these once
again. BRAND NEW. Complete reprint of conversion
instructions and circuit supplied free. 35/-. OR less valves,
12/6. Post, either, 2/6.

HRO SENIOR RECEIVERS

Complete with ALL NINE general coverage plug-in coilsets
for 50 Kc/s. to 30 Mt/s. Instruction booklet, and circuit,
but less external power supply unit. Table models, as new
condition, 21 GNS. Packing and carriage 22/- extra. Send
S.A.E. for further details.
HRO POWER PACKS. 115/230 v. A.C. mains input.
Tested, and in good condition. 59/6. Post 3/6.

LOUD -HAILER EQUIPMENT
IDEAL FOR CROWD CONTROL, FACTORIES, FETES, ETC. CON-
SISTS OF 4 SPEAKER UNITS AND CONTROL UNIT. COMPLETE
WITH MICROPHONE, HEADPHONES AND SPARES. OPERATES
FROM 10 VOLTS D.C. (OR 6 VOLTS A.C. WITH SLIGHTLY REDUCED
OUTPUT) CONSUMING ONLY 3 AMPS. OUTPUT POWER 8 WATTS.
ALL TESTED AND WORKING, BUT SLIGHTLY SOILED. A GENUINE
BARGAIN. £4 19/8. CARRIAGE 2616.

T.C.C. VISCONOL CONDENSERS. 8 mfd. 800 v.
D.C. wkg. at 71 deg. C. CPI52V. Size 3 x If x Sin. high.
BRAND NEW. Boxed. 816 each, post paid.
4 mfd. 600 v. wkg. CP 130T. 4/6 each. post paid.

MINIATURE RELAYS (ALL BRAND NEW and BOXED)
G.E.C., sealed, wire ends, 670 2M2B H/D M1095 8/6
G.E.C., sealed, wire ends, 67051, 2 H/D makes, MI099 15f-
G.E.C., sealed, wire ends, 6700, 4 c/overs, platinum, M 1092 19/6
G.E.C., sealed, wire ends, 5,0000, 2 clovers, platinum,

M1052 17/6
Siemens High Speed, 1K + I K0, 1 c/over 10/6

GIANT COMPONENT PARCEL
Contains 100 and 1 watt resistors. 50 Hi Stab resistors. wire wound
resistors, carbon and Wi W pots. 100 capacitors (mica, paper. Sprague.
bias, variable. etc.), valveholders, tag strips, metal rectifiers, sleeving,
eta. All components are umtsed. GUARANTEED VALUE, 25/- plus
2/6 past.

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. (9.1 p.m. Thursdays). Open all day Saturday.

CRYSTAL CALIBRATOR No. 10
A crystal controlled heterodyne wave -
meter covering 500 Kc/s. to 10 Mc/s.
(Harmonics up to 30 Mc/s.) Requires 300 V.
15 mA. and 12 V. 0.3 a. D.C., but can be
easily modified for 120 V. and 1.4 V. work-
ing. Size 7 x 74 x 4in. Good condition,
complete with valves, crystal, instruction
manual and circuit. ONLY 59/6. Post 3/6.
This item available complete as above.
BRAND NEW and with spare set of
valves. £4/101-, post 3/6.

CANADIAN CRYSTAL CALIBRA-
TOR. Uses double crystal and multi -
vibrator circuit to give " pips " at I

Mc/s., 100 Kc/s. and 10 Kc/s. Incorporates
Modulator. Handbook supplied, 79/6.
Post 2/6.

ELECTROSTATIC METER. D.a. 64in.
reads 5-18.5 Kv. Manufactured 1953.
Contained in wooden case 10 x 10 x 9in.
high. E9/19/6. Post paid.

SANGAMO WESTON ANALYSER
E772. A useful multi -range meter. Thor
oughly overhauled and in perfect working
order. For full details see previous adverts.
0/10/-. Carr. 4/6.

MARCONI TF987/I NOISE GENE-
RATORS. Range 100 Kc/s. to 200 Mc/s.
Determines noise factor of AM and FM
receivers. Fully stabilised ELT. supply
A.C. mains operation. Brand new and
in original boxes. E15. Carr. 7/6.

HEAVY DUTY SLIDER RESISTORS.
1.2551 20 A., 12/6, post 3/6. 10 12 A., 8/6.
PRECISION RESISTORS. I Megohrn.
1% I watt wire wound Ex-U.S.A. BRAND
NEW. 1016 per dozen.

D.C./A.C. CONVERTERS. Input 12 v.
D.C. Output 230 v. 50 c/s. A.C. at
135 watts. Fitted with 0-300 v. A.G.
24in. meter and slider resistor for voltage
adjustment. In stout wooden carrying
case with lid. Perfect working order.
E9/19/6. Carr. 10/6.
24 v. Input 230 v. A.C. 50 c/s. 100 watts
output. In grey metal case. BRAND
NEW. 92/6. Carr. 7/6.

RADIATION METERS Portable dose
rate meter, containing modern ty p
rectangular 50 micro -amp. meter, CVX494
electrometer valve, etc. BRAND NEW.
In canvas carrying case, £3/I9/6. Post 2/6
For details of other equipment, see our previous
adverts.

MICROAMM ETERS
R.C.A. 0-500 microamps. 24in. circular
flush panel mounting. Dials are engraved
0-15, 0-600 volts. As used in the American
version of the No. 19 set. BRAND
NEW. Boxed. 15/-.
American 0-100 microamps, 24in. square
flush panel mounting. BRAND NEW.
Boxed. 42/6.

FERRANTI
VOLTMETERS

N S.
0-300 volts, 25-
100 c/s. Moving
iron, 6in. scale.
Fl. mtg. Her-
metically sealed,
grade IN. Made
1955. BRAND
NEW. Boxed.
79/6. Post 3/6.
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1

Each Model incorpor-
ates the highly success-
ful HF,TR3 Amplifier
(described opposite),
thus ensuring truly
" Hi-Fi " record and
playback facilities.
9,11W914.90%/Wk0
9410WW(09960W
All prices quoted pro-
vide for the COM-
PLETE RECORDER
including CRYSTAL
MICROPHONE and
l-200ft. Spool of Tape.

There are no " better
value for money" Tape
Recorders on the
market-if you can't
call and hear them
send S.A.E. for fully
descriptive leaflets.
WielfsiisWirsiosof

BEFORE YOU BUY -YOU SHOULD
HEAR THESE RECORDERS -THEY
ARE COMPARABLE TO THE MUCH

HIGHER PRICED MODELS
MODEL CR2/S. Incorporates the new COLLARD " STUDIO' £39.10.0TWIN TRACK 3 -speed Deck
H.P. Terms: Deposit 87/181- and 12 MOIltil9 of22/17/1.1.
MODEL CR3/T. Incorporates the very popular 3 -speed COLLAR()
Mk- IV " TRANSCRIPTOR" Deck, which has both upper and lower Vt7.10.13tape tracks.
M.P. Terms: Deposit £91101- and 12 months of £31918.
MODEL TR3/Mk. VI. Incorporates the New TRU VOX Mk. VI 9.10.0TWIN TRACK 2-epeed Tape Deck
H.P. Terms: De= a18/- and 12 months of £311217 nil

TAPE AMPLIFIERS and PREAMPLIFIERS 'resented from MULLARD DESIGNS
MODEL H F/G2A-D

A complete self-contained Tape Recorder
chassis incorporating Loudspeaker and com-
prising the Model HF/G2A Amplifier connected
to the Garrard Tape Deck. Operates at 3fin./
sec. speed and supplied fully tested and ready
for immediate operation, designed for easy
fixing into a portable case or cabinet, only four
fixing screws being required.

Price £25.0.0
Complete working unit containing din. spool of
Long Playing Tape.
H.P. TERMS: Deposit £5 and 12 monthly pay-
ments of 21/18/8.
Alternatively we offer-Complete Kit of Parts to build the
HF/G2A Amplifier with the ASSEMBLED AND £22.0.0TESTED GARRARD TAPE DECK for
H.P.Depositt fArg'- and 12 months of £1/12,3
The Amplifier, Model HP OSA is available separately for:

(a) Complete kit of parts El 1 140
lb) Assembled £12.15.0

MODEL HF/G2P-D
THE IDEAL" LINK " TO ADD FULL TAPE
RECORDING FACILITIES TO HIGH
QUALITY HOME INSTALLATIONS.
RADIOGRAMS, etc. Comprises the HF/G2P
Tape Pre -amplifier fitted to the Garrard Tape
Deck, operates at Maj.. speed, connects
into the tape input or pick-up sockets of existing
amplifier or Radio Chassis.
COMPLETE WORKING UNIT, containing
4in. spool of Long Play Tape. £23.15.0
Hire Purchase Terms: Deposit £41151- and 12
monthly payments of e1/14/10.

Alternatively we offer-Complete Kit of Parts to build the
HF/G2P Pre -amplifier with the TESTED £20.15.0GARRARD DECK for
Deposit, 24.131- and 12 months at £1/10/5
The Preamplifier Model EF/G2P is available separately for:

la, Complete kit of parts £9.10.0
(IP Assembled £11.5.0

MULLARD TYPE " C "
TAPE -PREAMPLIFIER
ERASE UNIT
The " " link to add full tape
recording facilities to High Fidelity
home Installations. Incorporates
FERROXCUBE POT CORE PUSH-PULL OSCILLATOR and 3 -speed treble equalisation
by FERROXCUBE POT CORE INDUCTOR. FOR WEARITE - COLLAR() -
TRUVOX - BRENELL or MOTEK TAPE DECKS. Includes separate Power Supply
Unit.
KIT OF PARTS £14.0.0 or ASSEMBLED £17.0.0

H.P. 23/8/- Deposit and 12 months at 21/4/11.
(Excluding Power Unit £111151- and £1.4,101- sonnet Icely).

MODEL H;GR2
Contains the

Model HF/G2A-D UNIT (described
opposite). A small robust recorder with
outstanding performance. Truly portable,
weighs only 22Ibs. Twin Track operates
on Made.. speed. £29.15.0Price
H.P. Terms. Deposit £6 and 12 months at
£213/7.

FOR THE HOME CONSTRUCTOR SPE
(a)

(b)

The COLLARO " STUDIO " TAPE DECK and our
Mullard Type " C " PRE -AMPLIFIER and Power Unit
assembled and tested £29.10.0
H.P. Terms: Deposit L5/181- and 12 months at E2/313
As above but Type " C " PRE -AMPLIFIER supplied as
complete Kit of Parts £26.10.0

(c) The COLLARO Mk. IV TAPE DECK and the
MULLARD Type " C " PRE -AMPLIFIER and Power

Unit assembled and tested £35.0.0
H.P. Deposit E7 and 12 months L2/I 1/4.
As above but the Type " C " supplied as complete
Kit of Parts £32.0.0
The TRUVOX Mk. VI TAPE DECK and the assembled
Type " C " PRE -AMPLIFIER and Power Unit
H.P. Deposit ai and 12 months E2/1818.
As above but the Type " C " supplied as complete
Kit of Parts £36.10.0
The BRENELL Mk. V Deck and the assembled Type
" C " PRE -AMPLIFIER and Power Unit
H.P. Deposit L9/4/.. and 12 months at L3/716.
As above, but the Type " C " supplied as complete
Kit of Parts
The WEARITE 4A DECK with Type " C " assembled
and tested £56.0.0
H.P. Deposit E11/41- and 12 months L4/2/I.

(Carriage and Insurance on above quotes 10/- extra)
THE ABOVE SUPPLIED IN PORTABLE CASE FOR LS/10/0 extra, THUS
FORMING A COMPLETE PORTABLE PRE -AMPLIFIER.

(d)

(e)

(f)

(g)

(h)

(t)

£40.0.0

£46.0.0

£43.0.0

MODEL HF/TR3 TAPE
AMPLIFIER
(Mallard Type " A " des.gn'
A very high quality Amplitm: incorporat-
ing 3 -speed treble equalisation, using the
latest FERROXCUBE POT CORE INDUC-
TOR. FOR COLLARO-TRUVOX-BRE-
NELL WEARITE or MOTEK Tape Decks,
has WIZEN Output Transformer. In-
cludes sepal ate Power Supply Unit.

KIT OF PARTS £12.15.0 or ASSEMBLED £16.10.0
U.P. £3/6/6 Deposit and I2 months at £1/4/2

CIAL "COMBINED ORDER" PRICES

STERN RADIO LTD.
W 109 FLEET ST.,
LONDON, E.C.4

Telephone: FLEET STREET 5812/3/4

(a)

(b)

(c)

(d)

(e)

(f)

(g)

(h)

(I)

COMPLETE KIT to build the HF/TR3 Amplifier,
together with the COLLARO " STUDIO " DECK...
As above but HF/TR3 ASSEMBLED and TESTED
H.P. TERMS: Deposit LS/16/0, 12 months of E21216
COMPLETE KIT to build the HF/TR3 together with
the Mk. IV COLLARD " TRANSCRIPTOR " DECK
(LI extra if we are required to wire up Deck Banks)
As above but HF/TR3 ASSEMBLED and TESTED
H.P. Terms: Deposit E7, 12 months at £2110/5
(El extra is we are to wire up Deck Switch Banks)
COMPLETE KIT to build the HF/TR3 together with
the NEW TRUVOX Mk. VI TAPE DECK
As above but HF/TR3 ASSEMBLED and TESTED
H.P. Terms: Deposit £7118/-, 12 months of E2/17/I I
COMPLETE KIT to build the HF/TR3 AMPLIFIER with
the BRENELL Mk. V TAPE DECK
As above but HF/TR3 ASSEMBLED and TESTED
H.P. Terms: Deposit E9, 12 months of E.3161-.
THE ASSEMBLED and TESTED HF/TR3 AMPLIFIER
with the WEARITE MODEL 4A DECK, incorporates
Wearite Head Lift Transformer, etc
H.P. TERMS: Deposit LI I, 12 months of L4/0/8
(Carriage and Insurance on each above is 101- extra)

Attractive PORTABLE CASE is available to accommodate the TRUVOX
or COLLARO TAPE DECKS and we offer it together with ROLA/ CELE-
STION 10 x 6M. LOUDSPEAKER-ACOS CRYSTAL MICROPHONE
-and 1,200ft. SPOOL E.M.I. TAPE-ALL FOR

(Carriage and Insurance 5/- extra)

1

.......-..-..........m....,,,,,,,,,..-...
117ULLY DESCRIPTIVE 7ATLETS ON ALL OF ABOVE!
IIARE AVAILABLE-BUT PLEASE ENCLOSE S.A.E. AND:
ISTATE WHICH LEAFLET IS REQUIRED.

I

£25.10.0
£29.0.0

£30.15.0

£34.10.0

£36.0.0
£39.10.0
£41.10.0

£45.0.0

£55.0.0

£9.10.0
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STERN'S MULLARD DESIGNS
COMPLETE KIT OF PARTS Designed by MULLARD-presented by

STERNS strictly to specification
MULLARD " 5-10 " MAIN AMPLIFIER

For use with the MULLARD 2 -stage pre -amplifier with which an undistorted
power output of up to 10 watts is obtained. We supply SPECIFIED COM-
PONENTS AND NEW MULLARD VALVES including PARMEKO MAINS
TRANSFORMER and choice of the latest Ultralinear PARMEKO or the
PARTRIDGE Output Transformer.
Price: COMPLETE KIT (Parmeko 0/put Trans.) £10.0.0

Alternatively we supply ASSEMBLED AND TESTED £11.10.0
A liCVE INCORPORATING PARTRIDGE OUTPUT TRANSFORMER

M U LLARD'S 2 -VALVE
PRE -AMPLIFIER TONE CONTROL UNIT
Employing two EN`88 valves and designed to operate with the Milliard
MAIN AMPLIFIER, but also pert ectly suitable for other makes.
Supplied strictly to MULLARD SPECIFICATION and incorporating:
 Equalisation for the latest R.I.A.A. characteristics.
 Input for Crystal Pick-ups and variable reluctance magnetic types.
 Input (a) Direct from High Imp. Tape Head. (b) From Tape Amplifier or Pre -Amplifier
 Sensitive Microphone Channel  Wide range BABB and TREBLE Controls.

OF PARTS E 6 .6.0 ASSEMBLED AND TESTED E8.0.0Price: COMPLETE KIT

COMPLETE MULLARD 5-10 AMPLIFIER
The popular and very successful complete " 5-10 " incorporating Control Unit
providing up to II) watts high quality reproduction.
Specified components and new MULLARD VALVES are supplied including
PARMEKO MAINS TRANSFORMERS and choice of the latent PARMEKO
or PARTRIDGE ULTRA Linear Output Transformer..
Price: COMPLETE KIT. Parmeko Transformer 10.0
Alternatively we supply ASSEMBLED AND TESTED. £13.10.0
Hire Purchase (Assembled Amp. only). Deposit £9/14/., 12 months at 19/10.
ABOVE incorporating PARTRIDGE OUTPUT TRANSFORMER 21/8/- esti.

COMPLETE MULLARD 3-3
A VERY HIGH QUALITY AMPLIFIER DEVEL-
OPED FROM THE VERY POPULAR 3 -VALVE
3 -WATT AMPLIFIER DESIGNED IN THE

MULLARD LABORATORIES.

Price for COMPLETE KIT 17.10.0OF PARTS
(Plus 8/6 carriage and insurance).
Alternatively supplied ASSEMBLED AND
FULLY TESTED (Plus 8/13 £8.19.6carriage and insurance)....

H.P. TERMS: Deposit nand 8 monthly payments of £1.

Our kit is complete to the MULLARD specification Including supply of specified com-
ponents, calves and PARMEKO OUTPUT TRANSFORMER. We also include switched
inputs for 78 and L.P records plus a Radio position. Extra power to drive a Radio Tuning
Unit Is also available.- - - - - -

STEREO " 3-3 " MAIN AMPLIFIER
Comprises two MULLARD 3.3 Main Amplifiers on one chasm. Operates with MULLARD
STEREO PRE -AMPLIFIER. Output power 8 watts. Inputs for Crystal Pick -nn and
Radio Tamer. 210.0.0 £11.15.0KIT OF PARTS or ASSEMBLED

Mk. II " Fidelity " FM TUNING UNIT
An attractively presented Unit incorporating MULLAH!) PERMEABILITY TUNING
HEART and corresponding Mullard valve line-up. Very suitable to operate with our
Mallard Amplifiers.

FOR THE CONSTRUCTOR .... £10.10.0 or£14.5.0ASSEMBLED....

SPECIAL CASH ONLY OFFER ! !
This very attractive PORTABLE AMPLIFIER CASE
together with a good quality GRAM AMPLIFIER and a
matched P.M. SPEAKER. ALL FOR ONLY E8.7.6
(plus 7r6 cars. and ins.). The Amplifier
consists of a 2 -stage design incorporating
the 3 modern BVA valves and has separate
BASS and TREBLE - CONTROLS. The
Portable Case wilt also accommodate almost
any make of Autochanger and is attractively
finished in Grey Colour Rexine--WE-X230
SUPPLY SEPARATELY:-
a) The 2 -stage (plus Rectifier) AMPLIFIER

£4 2 6
(b) The PORTABLE CARRYING CASE

Ed 17 6
(e) aiin. P.M. SPEAKER.... 18 9

"Hi -Fl" LOUDSPEAKERS SgriEWEINR,TNOGE" ABY

GOODMANS-WHARFEDALE-W.B.
ILLUSTRATED AND PRICED LEAFLETS ON REQUEST

THE " ADD -A - DECK " NEW'"-"Br.atS.i". Ike

"MONARDECK " & MATCHED PRE -AMPLIFIER
Thus providing full tape' Recording facilities.

Carriage and Insurance 10/-.
Deposit 23/1E/-
12 mths. 21/6/2
Designed to operate through the Pick-up Rockers
of the standard RADIO RECEIVER or Small Ampli-
fier which fleet -class results are obtained. It consists
of a Twin Track Tape Deck, incorporating matched
Pre -amplifier, and operates at 3i in./sec. speed.
Supplied folly tested and only requires conrections
to the mains suply and the Pick-up Sockets, for
which purposes "floating" leads are incorporated.

£17.17.0

- ---_--____
H.P. TERMS ARE AVAILABLE ON ALL EQUIPMENT OVER 29.
FULLY DESCRIPTIVE LEAFLETS ARE AVAILABLE FOR ALL

EQUIPMENT, BUT PLEASE SEND S.A.E.

extra

PRICE REDUCTIONS
re) The VOMPLE'YE 0.1, PAM'S to build
both the " 5-10" Main Ampliter and the 2-

115.15.0Stage Pre -Amplifies Control Unit

I b) The .11-10 " and the mtage Pre-Amphfier Lim"
both Assembled and Tested
11P TERMS: Delman 23/16/- and 12 months 05 £117/I.
tcl The COMPLETE Ell OF PARTS to build
the Dual Channel "3-9" Amplifier and the Dual
Channel Pre-Ampliter Control Unit
Id) The Deal Channel 9-3 " Amplifier and the
Dual Channel Pre -Amplifier Control Coil both

125.0.0Assembled and acted
11.1' TERMS Deposit £5 and 12 months ot 21/16/8.
le) The COMPLE'l E KIT OF PARTS to build
One "6-10" Main Amplifier (Par nieko Trans-
former) and the Dual Channel Pre -Amplifier
Control Unit

(f) One 5-10 " Amplifier (Parmeko Trans-
fbothormer)

Assembled and Teel
and the Dual

st
Channel Pre -Amplifier £25.0.0ed

H.P. TERMS: Deposit £5 and 12 months of 21/16/S.
1g) COMPLETE KIT OF PARTS to build Two
"6-10" Main Amplifiers (incorporating Parmeko
Output Transformers) and the Dual Channel
Pre -Amplifier Control Unit

(h) Two "5-10" Amplifiers (Parmeko Output
Transformers) and the Dual Channel Pre -
Amplifier Control Unit both Assembled and
Tested
H.P. TERMS: Deposit 27/4/- and 12 months of 22/12/-.

Carriage and Insurance 7/6 extra.

Prices quoted are subject to 21/6!- extra for Partridge Trans.

£21.10.0

£21.10.0

£31.0.0

MULLARD FOUR CHANNEL
MIXING UNIT

Self powered wth Cathode follower output ^-
Incorporates Two inputs for CRYSTAL MICRO - 
PHONES, one for CRYSTAL PICK-UPS arm
a Fourth for Radio or Tam.

PARTS s8.8.0 ACEptgightl 0.0.0
Terms Deposit £2 and 12 mouths at 15/..
Model I.L. one microphone input matched
for moving col/ or ribbon mike 81.17.0 extra.-a-- -

COMPLETE STEREOSTEREO AMPLIFIER
Meets the many requests for a row priced but good quality atereephonle Amplifier. Out-
put power le 4 watts. Inputs for Crystal Pick-ups and Radio Tuner.

KIT OF PARTS £8.10.0 or ASSEMBLED.... £10.10.0
STEREO DUAL CHANNEL PRE -AMPLIFIER

This model incorporates two 2 -salve Pre -Amplifiers
(described above) combined into a Single Unit
enabling it to be used for both STEREOPHONIC
and MONAURAL operation. It is designed primarily
to operate with our range of MULLARD MAIN
AMPLIFIERS but will also operate emmily well
with any make of Amplifiers requiring as. input
of 250 m/v.

Price: COMPLETE si2.10.0 A !tern a tiv ely ASSEMBLED Ei5.0.0
KIT OF PARTS and TESTED
H.P. Terms on assembled unit: Deposit ord 12 months of £1121-.

! RECORD PLAYERS ! !

The LATEST MODELS are in Stock.
Many at REDUCED PRICES I!:
Send S.A.E. for ILLUSTRATED LEAFLET

B.S.R. MONARCH UA8 4 -std. Mixer ca.1
Autochanger with Crystal Pick-up win.  i`i "
The COLLARO "CONQUEST" 4-spd. 17 10 0Autochanger, Studio " 0 " Pick up
The NEW COLLARO Model RP504, 4 speed Bnigle lo .

Studio Cartridge
The COLLAR() 4 -speed Single Record Player. incorporating the Studio
" 0 " Pick-up
THE NEW B.S.R. Model UA12 la in stock. A 4, SPEED" MIXER
A TOCHA N GER
UA12 Is also available incorporating the BAIA. STEREO Pick-up.
plays L.P. and 78 records.
GARRARD RC210 4 -speed Autochanger fitted with latest Crystal
Pick-up
The latest GARRARD TRANSCRIPTION MOTOR "801 " with
Stroboscopically marked turntable.
The new GARRARD Model 41IF High Quality Single Record Player
fitted with the latest T. P.A. 12 Pick-up arm and G.C.S. Crystal Cartridge
GARRARD Model TA/M1. II Single Record Player fitted with high
outputrye Pick-up, detachable head

HIRE PURCHASE TERMS available on all units £8119/S and over
Carriage and insurance on each above 5, extra.

£9.18.9
£6. 9.6
£8. 7.6

£10.10.0
110.10.0
£23.18.4
£18.7.6
£8.10.0

! ! HOME CONSTRUCTORS ! !
A RANGE OF "EASY TO ASSEMBLE" PREFABRICATED CABINETS
Designed by the W.B. " STENTORIAN "COMPANY fur " " Loudspeaker systems
or to accommodate high quality equipment. The acoustically designed Bass Reties
Cabinets containing the very successful " Stentorian " speakers give really first-class
reproduction and are well recommended. Models are ales available to accommodate
high -quality Amplifiers, Pre -amplifiers. Tuning Units, Record Players, etc. All models
are very easily assembled, in fact only a screwdriver is required.
Fully illustrated leaflets are available, including complete specifications of the various
STENTORIAN LOUDSPEAKERS. Please enclose S.A.E.

^'T
STERN RADIO LTD.

109 FLEET ST.,
LONDON, E.C.4

Telephone: FLEET STREET 5812/314
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PROOPS alk around Store
and MAIL ORDER SERVICE

52 Tottenham Court Rd., London, W.1  Open 9-6, including Sats., Thurs. 9-1  LANgham 0141

r.

-

A F. & S. PROOPS send

ftil
SINCERE XMAS GREETINGS to the hundreds of customers
they never meet-and promise them that Proops advertising will stay

V reliable and Proops guarantees will hold good throughout 1061.

5WCW(W(MMWO-WtMMM5WAWf

RECEIVER TYPE 88 (R1475)
Highly stable, specially accurately calibrated, Marconi design, RAF
communications receiver covering 2-20 Mc/s in 4 bands with built-in
600 kcs Xtal reference oscillator for checking dial which can be
reset by special panel trimmer control. 11 Valves: 3x6K7, 6K8,
6J5, 3x6Q7, 6H6, Y63 tuning indicator and VR150-30 voltage
regulator. Two stage IF with 8 tuned circuits, Xtal controlled
B.F.O. Four position selectivity with audio filters for narrow band-
width C.W. Fast and slow AVC, high and low noise suppression.
A plug-in unit with additional mixer provides a " listening through "
guard channel of either 2-4 or 4-71 Mc/s. Receiver 161 x 9 x llin.
Power pack 8 x 9 x llin. Complete with 200-250 volt AC (or 12v.
DC) power pack type 360, and operating and alignment instructions.
Used, but in very good condition. Guaranteed serviceable. A sound
buy indeed at £1 3.10.0 carriage paid

HIGH QUALITY POWER PACK
Admiralty Rectifier Unit Design 95, totally enclosed in heavy gauge
attractive light grey case size Min. high x 6in. wide x 14in. deep.
Admiralty ratings: transformer 400 0 400 at 50mA, 6.3v at 1 Amp,
5v at 3 Amp for 5U4G. Insulation tested to 3 kV. Two 350 ohm
20 henry 80 mA chokes; Two 4µF at 600v. ceramic terminal square
canned paper smoothing capacitors. Double pole mains switch, two
2A fuses and two spares all in screw -in holders on front panel. 3 pin
250v. 50 c/s mains input, and 3 pin output with matching plug on short
screened cable providing 650 volt D.C. and 6.3 AC with common earth.
An unusuall -1,-a, attractive, high quality unit, Brand New, still boxed

for only 5 0 /- carriage paid.

Twin tube CRT indicator
Attractive, lightweight, black crackle box 11 x 7 x 131in. deep
with 4 x 21m. and 31 x 3M. square windows on front panel for
twin 5FP7 tubes. Neat arrangement of appropriate (independent)
controls and variable scale illumination. Totally enclosed detachable
magnetic focussing coils. All connections to rear sockets. Ideal TV
monitoring unit as used by many amateurs. Used, but in very good
condition, tubes guaranteed O.K. L1/10/0 carriage paid.

POST FREE SNIPS
Double pole knife changeover switch on porcelain base. 2 for 5/-
G.P.O. 230 volt mains, twin six inch gong, outdoor bells 33/6
Siemens high-speed relays. 1,000-0-1,000 ohm coils 8/6
Pyrex Aerial Insulators. Four 3in. OR two 8in 7/6
U.S.A./British co -ax adaptors. Four for 5/-
Neons. Ten 115 volt for 12/6; Six 80 volt for 7/6
G.P.O. mechanical counters. 0-9999 7/6

This is the attractive
lightweight American
Radio Altimeter that
superseded the British
version. A complete 14 -
valve radar set cover-
ing 420-460 Mc/s it is
ideal for conversion to
radio control of models
or 70 cm. work. It
embodies three self-
contained sub -units in
separate detachable
aluminium cases, as
follows:
TRANSMITTER
A push-pull feed -back oscillator tuneable either side of 445 AL- ...
frequency modulated at 100 c/s by a particularly robust moving coil
transducer. Two 955 high frequency acron valves. Case size only
31 x 61 x 2in. plus 2 x 2lin. dia. for transducer.
RECEIVER
Tuneable to transmitter frequency. Size 31 x 61 x 2in. Two 9004
acorn valves.
AUDIO AMPLIFIER
Self-contained RC coupled I2SH7, 12SH7 and 12SJ7. Size 3 x 5 x
1/in. Amplifies the received signal which is passed to detector circuit
giving a D.C. voltage proportional to the difference between the trans-
mitted and received. (reflected) signal to operate internal relays which
pass appropriate correction signals to autopilot and supply external
indicator (5 mA meter).
MAIN CHASSIS
The main chassis carries the 3 sub -units and has a further three 12SH7
one 12SJ7, two 12H6 and one VR150 regulator, three 1% wire -wound
resistors, one 4 -pole changeover relay, two SPCO relays, three twin -
ganged pre-set potentiometers, trimmers, fuses, etc.
Power supply is derived from a 27 -volt dynamotor (charging rate for
24 v supply) delivering 285 volts at 75 mA.
BRAND NEW, a very useful buy indeed at only £2 plus 7/6 carriage.

TRANSMITTER/RECEIVER
APN-I

MEG:STORS 125, 1,000 or 10,000 MEGohms
Glass encapsulated 10% tolerance high value resistors for minute
grid current applications. Ideal for extending the range of sensitive
meters or using in probes to provide a really high impedance input
for VTVM's or 'Scopes. One of each value plus any chosen two,
the 5 for 10/- post free by return.

ANTENNA INDICATOR
Remote indicat'on to within
1° on precision instrument
type flush fitting black
crackle indicator with 3M.
dial calibrated in 2° steps
plus the four cardinals.
Simple D.C. wiring (6-30
volt) from wound
potentiometer in sealed die-
cast housing with 1 -inch

drilled spindle transmits accurate signs' of ho..-izon:al of vertical bearing.

5' -Brand New, Post Free,

SCR.522 RECEIVER & TRANSMITTER CHASSIS
Receiver chassis 10/-. Transmitter chassis (with modulation trans
former) 15/-. Post paid.

41 41 41 41 41 I, 41 41 41 41 6 41 11 41 41 41 El 41 41

These relatively small but really heavy duty genera-
tors were designed for a continuous output of 200
amps at 29 volts and are very successfully employed as
a portable welding plant when driven from at ractor
take -off pulley or separate engine as required.

E6..b paid.
Guaranteed fully carriage
serviceable. Only

66 41 4141 41 6 41 41 IP 41 41 41 6 Eh 41 41

LOW INERTIA

INTEGRATING MOTORS
Linear Voltage/Speed Curve

Precision servo system tool com-
prising Electro Methods high efficiency
24 volt D.C. motor unit mounted to
robust aluminium face plate. Light-
weight fibre and brass reduction gear to

double ball bearing spindle terminating in miniature bevel
gear. Adjustment for varying speed. A
Jewelled bearings. Gold brushes. Brand ' INew, post paid.

200 AMP D.C. GENERATORS 
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PRECISION SIGNAL GENERATOR CT53. A modern laboratory standard instrument still
in current use

FEATURES
 Vernier tuned, Triple screened, 6 -Band coil turret covering 8.9 to 300 Mcis with

72 ohm output from 100 mV down to laV.
 Precision decade ladder and silver slide wire attenuator calibrated in voltage and

0-90db.
 Variable carrier level monitored by cathode follower and VTVM.
 CW or modulated 30% by 1,000 c/s Sine or Square wave (variable mark/space ratio).
 External mod. by sine wave from 50c/s to 10 kc/s. or pulses down to fa Sec.
 Seven B7G Valves, Potted " C " core transformers, Paper capacitors, Stabilised HT.
 Selected spare oscillator, pre -aged spare monitor, 100pA meter.
 Mains, HT, Bias and Filament supplies fully RF filtered.
 Combined cabinet/rack mounting case, Pressure sealed, Desicator, Panel Mains

voltage adjustment, Triple fused, in fact, " the lot " !
Offered straight from Service use, complete with calibration book, cables, circuit
diagram and principal technical information, checked serviceable

and fully guaranteed (17.10.0
Plus 1.5/- for careful packing and carriage

I -30A SIGNAL GENERATOR 100-156 Mcis
Modern, portable, battery operated, 5 valve Signal Generator with
alternative crystal or master oscillator, either optionally modulated by
1,000 c/s Hartley oscillator. Large directly calibrated dial with precision
slow motion drive. Five step and variable attentuator. Supplied with
matching black crackle carrying case for 6 and 135 volt batteries with 10ft.
supply cable, and metal cased 1 mA. test meter for checking crystal
resonance, etc. Brand new. £2/17/6 plus 7/6 packing and carnage.
I -95-A FIELD STRENGTH METER 100-156 Mc/s
Self-contained, tunable -input, valve -voltmeter with telescopic aerial and
battery -fed diode rectifier and pentode amplifier for measuring field
strength, presence of modulation, and approximate frequency of trans-
mitter. Compensating circuit for state of 11 and 45 volt batteries. In
attractive black crackle case. Brand new.

£2/5/- plus 5/- packing and carriage.

D.C. GYRO & SERVO MOTOR
Beautifully engineered Minneapolis -Honeywell precision gyro, totally
enclosed m sealed light -alloy housing about 81in. cube. Automatic
erection and precession correction. Large diameter Dessyn type trans-
mitting potentiometers provide signals corresponding to the magnitude
of the deviation of gimbal arms. Powerful D.C. motor coupled through
a differential reduction gear to a 4in. spur driving gear integral with a
3in. dia. spiral groove cable driving drum. Two powerful solenoid
clutches and corresponding brakes hold drum rigidly in position or
set free for " neutral." Nominally for 26 -volt operation, but operates
at 12 volts. Size 10 x 6 x 8in.

£10 each unit or £17/10/- pair, carriage paid.

610 GEIGER COUNTER
Circuit embodes U.K.A.E.A. patent. Specially moulded case. Cur-
rently being supplied throughout the world. Three ranges-highly
sensitive-light-portable-visual and audible response-plus output
socket. Ideal for introduction to radiation measurement and nucleonic
circuitry. Specially written 40 -page instruction manual supplied.
Batteries £2/15/3 extra.

ROTARY RELAY. Superb, fast acting, brand new precision unit
made by Price for RCA. Nominally 12 volt, but mighty lively on 6 -volt
supply. Two heavy duty single pole changeover contacts and one
low current for external circuits, plus one break set that extends coil
winding to reduce initial energising current to 50 mA. (at 6 v.) for
holding. Solid milled armature, laminated steel frame, 21 x 21in.

in. thick, moulded inset dielectric block.
A highly recommended spares box buy at 7/6 each, post free.

CHROMEL/ALUMEL THERMOCOUPLE LEADS
7, 10 and 21 foot lengths of fiat twin lead -90% nickel, 10% chrome
and 95% nickel, 5% aluminium. Total resistance 0.875 ohms. For
use with millivoltmeter to read 0 to 1,000°C. Sheathed in heat resist-
ing silicon rubber that will stand 200°C. Price, post paid, 7/6, 10/6
and 21/- respectively.

VARIABLE SPEED HYDRAULIC GEARBOX
This specially made oil -filled caseing houses a hydraulic torque con-
version unit originally precision made by Westinghouse from high
quality materials for the U.S. Government at an acquisition cost
exceeding £150 each. Highly suitable for lathe head drive, workshop
variable speed power take -off, etc.
Basically the unit is a back-to-back mounted, oil submerged, variable
displacement hydraulic pump (input shaft) feeding a reversible hydraulic
motor (output shaft) so that variation of the pump displacement by
manual control gives very fine selection of output speed from zero
up to 6% below input speed while a changeover valve in the supply
lines to the motor provides instantaneous reverse at any speed. Recom-
mended intput speed 500-1,000 r.p.m., maximum power 11 h.p. Both
shafts fin. dia. with Woodruff key.
Tested and fully guaranteed, supplied complete with technical data
and performance curves for the remarkable price of £16 only, carriage
paid.

(IT OF PARTS 14117/6

Identical parts. Guaranteed performance.
Manual and printed circuit plates for
battery pack supplied (assembled pack
£2/15/3 extra). Fully illustrated assembly
instructions. Spares and service per-
manently available.

NOMOTRON DECADE COUNTER TUBES
STC Type G10/241 latest type cold cathode, gas -filled, single pulse,
uni-directional decade counter which illuminates numerals on tube
face. Operating range -20 kc/s. Cathode output 40 volts, 3.7 mA.
HT supply 310 v. plus. Applications include: tachometers, counting
and batching, frequency and time measurement, direct operation of
electro-magnetic relays, sequential monitoring of up to 10 different
waveforms, etc. Brand New, complete in
with special base and instructions. 32/6 post paid.

BC.929 SCOPE UNIT
Neat, modern indicator unit especially
suitable for quick conversion to attractive
general servicing scope. (Suitable
circuit diagram and all component
values supplied.) Contains fully mu -
metal screened 3BP1 tube, intensity and
focus controls, 3 -position rotary switch
and 8 pre-set, potentiometers, plus
2 x 6SH7, 2 x 6H6, 6G6, 6X5 and 2X2
valves. Designed for 24 v. D.C. or
400 c/s A.C. input. Size 14 x 81in.
square. Well known and deservedly
popular buy. Offered new, less (un-
wanted) motor driven aerial
switching unit, for post paid. 50/-

2001220Y D.C. to 200/250v. A.C. SO c/s.

New 200 -watt D.C. to A.C. rotary
inverters in sound -proof cabinet. £9/10/ -
carriage paid.

EVERETT EDGCUMBE SYNCLOCKS
Grade 1 industrial process timer with 3 inch dial covering to 10 minutes in
one tenth divisions. Driven by a 16 volt 50 c/s synchronous clock. A metal
rectifier provides D.C. to pull in a relay that engages the drive until the time
set on the dial elapses. As it reaches zero heavy duty contacts snap shut to
close the external circuit (at the same time other contacts break to arrest the
clock). Swi:ching off the power trips the relay and the spring loaded dial
returns to the time set ready for the next cycle. Whole totally enclosed in a
heavy cast wall mounting case, stove enamelled black, size 61 x 7 x 4
inches. Brand new in original packings 55/_ post paid.

VENNER TIME SWITCHES
Type T.S.2, first grade precision time switches as supplied to G.P.O.
Comprises absolutely silent self starting 250 volt 50 c/s synchronous clock,
mechanism totally enclosed in heavy gauge brass case. Central drive takes
detachable dial that revolves to operate sensitive on and off trips for external
mains operated circuit. Self contained clock is easily detachable from rear
mounting panel (self starting down to 80 v. and keeps running down to
15 v.).
Brand new, in original packings, and with dial and adjustable stops, Q7/6

post paid. 1.1P I

PROOFS BROTHERS
HeadLTODwiceSan2 dTmoatitleonrhdearmengCuioruierstLARNogahadm, 01-mordon, W.I.

Shop hours 9 a.m. to 6 p.m. Thurs. 9 a.m. to I p.m. OPEN ALL DAY SATURDAY
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BRAND NEW VARIABLE VOLTAGE
TRANSFORMER. 233 volt A.C. input.
Fitted in steel hammer finish case complete
with 0-300 volt M.C. A.C. Meter, fuse and neon
indicator light. Output constantly variaLle
from 0-270 volt A.C. Type I. 2.2 amp. Price
E8/10/-, carriage I0/-. Type 2. 5 amp. Price
L12, carriage 10/-.

BRAND NEW VARIABLE VOLTAGE
TRANSFORMER. For 230 volt A.G.
input. In cases exactly as above with meter,
fuse and indicator ligot. Output constantly
variable from 0-230 volt A.C. Type 15.
15 amp. Price E22/10/.. Carr. 15/-.

W. W. RHEOSTAT. New. 3.5K or 5K. 25
watts. Price 7/6. P. & P. 1/6.

NEW WIRE WOUND RHEOSTAT ON
CERAMIC. 58 ohm. 50 watt, complete with
instrument knob. Price 8/6. P. & P. 1/6.

EX P.O. MAGNETIC COUNTER. 500 ohm
type for 24 volt also 3 ohm type for 6 volt
D.C. operation. Price 6/6 each. P. & P. 1/-.

AUTO TRANSFORMERS. Step up, step
down. 110-200-220-240 v. Fully shrouded.
New. 300 watt type E2/2/- each. P. & P. 2/6.
500 watt type E3/3/. each. P. & P. 3/9. 1,000
watt type E4/4/- each. P. & P. 6/6.

HEAVY DUTY L.T. TRANSFORMER.
Very conservatively rated for continuous duty.
New. In manufacturer's cases. Input 110-260
volt multi -tapped. 50 cycles, single phase.
Output 28-29-30-31 volts at 21 ampere. Price
E6/15/-, carriage 10/-.

NEW GALVA-
NOMETERS.
Solid brass, Sin. dial,
in polished wooden
case. 70 degree
scale, 35 mA either
side. 100 ohm coil.
Price 12/6 each. P. &
P. 116.

EX R.A.F. AIR
POSITION IN-
DICATOR, con-
taining 3 ball and
plate infinitely varia-
ble resolving gears, miniature spur bevel and
worm gear drives, also toggle, push button and
rotary switches, repeater motor, 4 mechanical
counters, miniature lamp holders and lamps
etc. As new. Illustration below. Price 22/6.
P. & P. 3/6.

ROTARY
SWITCH REGU-
LA rola. 25 ohms,
very conservative-
ly rated at 4 amp.,
will handle 8 amp.
Overall size 7 x 8 x
6in. Price 15/..
P. & P. 2/6.

EVERSHED AND VIGNOLES "WEE
MEGGER." 503 volt in brand new leather
case. Guaranteed perfect. Price L13/15/-.
P. & P. 2/6.

A.R.B. U.S.A. RECEIVERS. 24 volt. Covering
195-9,050 k/c. in 4 bands. As new, suitable

for use on boats, etc. Price E6 including car-
riage.

HIGH SPEED RELAY. Siemens. Two bob-
bins 1,000 ohms each. New, 10/6 each. P. &

I8 -WAY P.V.C. COVERED 14/36 WIRE,
screened overall, covered with P.V.C., all
colour coded. 3/6 per'yd.; EIS reel of 100 yds.
Carriage paid.

BRAND NEW FREQUENCY
METERS manufactured by
Nalder & Thompson Ltd.
Calibrated 45 cycles to 55
cycles per second. 6in. dial.
Panel mounting type. In
original manuiacturer's boxes.
PRICE C13/15/- ea. Postage 3/6.

lehrtAPA1.II.R.lanilAthql.11.1

fill11111110impli e,ustim um
tagi-444.2":4;2104441

20 WA ( 6 rrtie con.aming standard Post
O,fice telephone Jack Sockets, overall size II x
3f x fin. New. Price 15/- each. P. & P. 1/6.

10 WAY STRI? standard Post Office tele-
phone lack Sockets, spacing allowing Igranic
Jack Plugs. New. Price 101-. P. & P. 1/6.

19 -INCH RACK MOUNTING 20 -WAY
P.O. JACK STRIPS won It) terminals at rear.
Price 25,-. P. & P. 3/6.

19 -INCH RACK MOUNTING 20 -WAY
P.O. LAMP STRIPS. Price 25/, P. & P. 2/6.
LATEST MOST MODERN TYPE OF EX
W. D. M IN IAT U RE
HEADPHONES.
As illustrated. Brand
new, low impedance.
Price: 10/6 plus P. &
P. I/b.

NEW MOVING
COIL HEAD-
SETS. Complete
with Tannoy carbon
hand microphone, with plug suitable for No. 19
set. Price: 12/6 each, plus P. & P. 2/,

12 v. D.C. AMP-
LIFIER, as new,
for operation on (.=.0
12 v. car battery,
10 watts undis- :l y
torted output,
with 6L6 valves in
push-pull. Mike/ 1 0
Gram. input, tap-
ped output 71, 15, 62, 100, 250 or 500 ohms.
E9/I7/6 each. Carr. 15/-.
PYE LEVER OPERATING MICRO
SWITCHES. Single pole change over. Brand
new. 4/- each or 42/- dozen, p. paid.

r

VARIABLE VOL-
TAGE TRANS-FORMER.
" BERCO." Brand
new in manufactur-
er's boxes. For
110 volt A.C. Input.
Constantly variable
from 0.135 volts.
2.2 amp. type. E4.
P. & P. 3/-. 5 amp.
type E6/10/.. P. & P.
3/6.

ELLIOTT
SWITCH BOARDMOUNTING
PEN RECORDER.
2,tin. chart. I mA.
movement. 2 speed
mechanism. Com-
plete with pen, and
charts. Recondi-
tioned as new and
guaranteed. Limited
quantity. Price ESS,
carriage I0/-.

PLATE TRANS-
FORMER of very
best U.S.A. make,
brand new, origi-
nal manufacturer's
cases. Input tapped
at 190/210/230/250
v. Output 2250-0-
2250. centre tap-
ped 400 mA. Nett
weight 761b., size
I3in. x 9in. x 6fin.
Price E6/10/. each,
plus carr. 10/,

NEW UNCHARGED UNFILLED 12
VOLT ACCUMULATOR 9 ampere in
unspillable plastic
cases. Comprises
6 x 2 v. separate
cells connected by
terminal strips. 6
x 51 x 4fin. over
terminals. Price
19/-, plus P. & P.
2/9.

245 AMP. 2 VOLT ACCUMULATOR.
Admiralty type in wooden casing. Size 15 x
7f x Tito. Weight 60Ib. Unfilled, uncharged.
New. Price E4. Carriage 10/-.

MINIATURE
P.M. MOTOR.
12/24 volt, re-
versible. Qin.
dia. New. Price
10/6 each. P. &
P.

AIRCRAFT CINE CAMERA G4SB Mk. III.
Fully modified, fitted
with 113.5 triple an-
astigmatic lens, takes
25ft. of 16 mm. film,
fitted with 24 v.
motor. 16 exposures

per sec. Brand new, original packing, E4/10/ -
each. P. & P. paid.

SERVICE TRADING COMPANY...*
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SLIDER RESIST-
ANCES. 2 amp.
500 ohms, size I4in.
x 6in., plus handle
6in., 27/6. P. & P
3/6.

SOLENOID OPE-
RATED MAG-
NETIC RELAY.
Type 5CW/3945, 4
pole changeover,
10 A contacts 24 v.
operation. Brand
new 13/6. P. & P. 1/6.

CARPENTER'S TYPE
POLARISED RELAYS. 2 x
9,500 turns at 1,685 ohms.
Price 22/6 each. P. & P. 1/-.

Carpenter's similar to above,
but type 5A48. Coils I x 3200
turns at 100 ohms and I x 2000
turns at 145 ohms, 22/6 each.
P. & P. I,- Bases for same 2/6.

SIEMENS H.S. RELAY. Very
latest type, sealed. H96E. 1,700
ohms plus 1,700 ohms, single
C.O. contacts. Brand new with
fixing clip.. In maker's cartons.
Price 16/6 each, plus If- P. & P.

Siemens sealed similar relay to
above, but 2.2 ohms plus 2.2
ohms. Minus clips, 12/6 each.
Plus 1/- P. & P.

SUPERIOR BRAND NEW RELAY. 7,000
ohms coil. Will pull in at 750 microamp, and
out at 450 microamp. Change -over, platinum
contacts. Vacuum sealed, will therefore not be
affected by oil, moisture or water and never
needs adjusting. Weight 24 oz. Price 18/6.
P. & P. If-.

MINIATURE MOVING COIL DIFFER-
ENTIAL RELAY. Two coils 350 ohms each.

Operating current
minimum 140 micro -
amp., nominal 400
microamp, maximum
8 milliamp. One
pole two way, or,
centre stable. Two

way contact current 100 mA at 50 V. A.C. or
D.C. Size If x e x lin. Price 22/6 each.

G.E.C. SEALED RELAY. Type M.1090.
180 ohms coil. 6/12 volt. 4 C/O. Brand new.
18/-. P. & P. 1/-.

G.E.C. SEALED RELAY. Type M.I092.
670 ohms coil, 12/24 volt. 4 C/O. Ex new
equipment. Unused. I0/-. P. & P. 1/-.

G.P.O. 600 TYPE RELAY. 400 ohms coil.
24 volt. 2 C/O plus 2 M. New 7/6. P. & P. 1/-.

MINIATURE OPEN TYPE RELAY. 700
ohms coil. 24 volt. 2 C/O. Ex new equipment.
Unused. 7/6. P. & P.

ROTARY RELAY. 12 volt. Heavy duty
change -over contacts and one low current for
external circuit, plus one break set. Price 7/6.
P. & P. 1/6.

MINIATURE
UNISELECTOR
SWITCH. Two
banks of ten plus
home contacts one
bank continuous of
normal. 30 ohm
coil for 24 volt
operation. Brand
new, manufac-
turer's packing.
Price 22/6 each.
P. & P. 2/6. As
it I ustrated.

SOLAR OIL -
FILLED CON-
DENSER. 240 mfd.
for 230 V.A.C. or 600
volt D.C.
Overall size I4in x
9in. x Sfin. plus feet.
Weight 46 lb. Brand
new. Guaranteed
perfect. Manufac-
turer's packing.
Price E7/I0/-, car-
riage 10/-.

PRECISION
MADE GEAREDMOTOR BYDRAYTON
REGULATOR
CO., for 230 volt
50 cycles A.G.
TYPE R.Q.R., re-
versible. 37 r.p.m.,
overall size Sin. x
4in. x 51 in. Weight
4f lb. Ex brand
new equipment. Un-
used. Price E3/17/6.
P. & P. 3/-.

DIAL THERMO-
METER. Made by
Short & Mason. Cali-
brated 0-160 degrees
Fahrenheit. 41in.
dial. 6in. rim for
flush mounting with
6in. long rod pro-
truding at the back.
Brand new. Manu-
facturer's packing.
Price 22/6. P. & P. 3/,

SPECIAL OFFER. LIMITED QUANTITY.
GENERAL PURPOSE

CATHODE RAY OSCILLOSCOPE
The famous model 160-B C.R. 'Scope,. manu-
factured by R.C.A. of U.S.A. Best general
purpose instrument of its kind, complete
with 6in. cathode ray tube. Unused, guaran-
teed perfect. For operation on 110 v. A.G.
Price E22/10/-. Carr. 10/-.
Step-down transformer to enable the above
to operate on 230 v. Price 19/6.

BRAND NEW SOUND
POWER OPERATED EX -
ADMIRALTY HEAD
AND BREAST SETS. Two
such sets connected up will
provide perfect intercom.,
no batteries required. Will
operate up to f mile.
Original manufacturer's
boxes. Price 17/6 each, plus
P. & P. 2/-: or 32/6 per pair.
P. & P. 3/-.

MUIRHEAD
PRECISION,
I bank, I pole,
25 position Stud
Switch. Brand new.
Price 12/6. P. &
P. 1/-.

MIDGET
ROTARY
TRANS-

FORMERS
2fin. dia. x
Input 11.5 volt.

Output 310/365 volts at 30 mA. Brand new.
12/6 each. P. & P. 1/6.

MINIATURE INSTRUMENT RECTI-
FIERS. Bridge Type I milliamp. Guaranteed
perfect, 7/6 each.
S.T.C. RECTIFIER. 36 plates by 120 mm.
Bridge connected. Maximum A.G. input
60 volt, D.C. output 15 amp. New, perfect.
Price 60/, P. & P. 3/6.

8 -day clockwork
Time Switch.
Contacts 24 amp.,
230 volt, 24 hour
phase, 1 hour divi-
sions, allow setting
for one make and
one break to be
made every 24
hours, complete
with key. Used
but guaranteed
perfect. Price 27/6
each. P. & P. 1/6.

METERS GUARANTEED PERFECT
Charging Types
21 amp. D.C. M.I. 2in. fl. rnd 7/6
5 amp. D.C. M.I. 21in. fl. rnd 11/6
7+ amp. D.C. M.I. 31in. proj. rnd 12/6
9 amp. D.C. Hot Wire W.R. 21in. fl. rnd 6/6
15 amp. D.C. M.C. 2in. rnd 10/6
30 amp. D.C. M.G. 2in. fl. sq 12/6
100 amp. A.C. M.I. 4fin. fl. rnd 32/6

Voltmeters
12 v. D.C. M.C. 21in. proj. rnd 8/6
20 v. D.C. M.C. 2in. fl. sq 10/6
25 v. D.C. M.G. 2in. fl. rnd. 7/6
30 v. M.I. 3in proj. rnd 10/6
40 v. M.C. 2in. fl. sq 10/6
300 v. A.C. M.C. 21in. fl. rnd 27/6
300 v. A.C. M.I. 2fin. fl. rnd 22/-
400 v. A.C. M.I. 41in. rnd 35/-
Milliammeters
I mA. M.G. 2# in. fl. rnd 25/-
200 mA. M.G. 21in. ft. rnd 12/6
500 mA. M.C. 21in. fl. rnd 12/6

Microamp
50 microamp., scaled 0-100, M.C.

21in. fl. rnd 42/6
50 microA. 2fin. square, side fitting

scales 35/-
500 microamp., M.C. 2in. rnd. F.L

scaled 15/600 volt. NEW 16/6

Postage on all meters If- each.

Miniature latest type mov-
ing coil 0-5 milliamp meter,
!fin. diameter, flush fitting,
complete with fixing clip.
Price 17/6. P. & P.

CRYSTAL CALIBRATOR No. 10. A
crystal control led
4 -valve high-grade
instrument in the
same category as the
famous B.C. 221.
Directly cal i braced,
does not require
cross reference or
charts - functions
as follows: ( 1 ) A
crystal control led
oscillator which
provides fixed fre-
quency signals of 500

KC and all harmonics of 500 KC to beyond 10
Meg. and up to 30 Meg.
(2) A variable oscillator from 250 KC to 500
KC, this enables all intermediate frequencies
between 250 Kc/s. and 30 Meg. to be produced
and modulated.
Supplied complete with 3 spare valves, all leads
and maker's instruction book in carrying
haversack. The complete outfit is brand new -
repeat NEW. Price: £4/19/6. Carr. 3/-.

TWELVE PLATE F.W.
BRIDGE CONNECTED

RECTIFIER mounted on 200/250
volt A.G. input transformer.
Output 36/40 volt D.C. at 1.2

amps. New, perfect. Price

16/6. P. & P. 3/6.

WE ARE EXPERTS AT OVERSEAS PACKING & SHIPPING!

SERVICE TRADING Co.

PERSONAL CALLERS ONLY: 9 Little Newport
Street, London, W.C.2 TEL: GER 0576

ALL MAIL ORDERS (Early Closing Thursday)
47-49 High Street, Kingston -on -Thames

Telephone: KINgston 4585
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Rd., London. W.1. Tel: MUSeurn 345]/2
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THE EASY SIX
6 -Transistor Battery Portable
MAY BE
BUILT FOR E915.0 plus3/-p.p.
Ever Ready PP7 Battery Extra 3/3
STAR FEATURES: * Six let grade Mull
Transistors * Internal Ferrite Rod Aerial
* Provision for Car Radio Aerial * 51n. Lou
speaker * Printed circuit. with componen
positions indicated * Preassembled Dial Assembly
* 500 milliwatts Push Pull output * Full
medium and long waveband coverage*Attractive
two-tone Blue/Cream Vynide covered Cabinet,
dimensions 841n. x 131in. x 31n. * Full point-to-
point instructions Supplied. * Weight 31b. with
battery.

Assemble it yourself and

SAVE £ £'s
COMPACT GRAM. AMPLIFIER

2 -valve printed circuit type for use on A.C. or
D.C. 200/250 v. mains incorporating modern
miniature valves. Output 2 watts, overall dimen-
sions 61 x 2 x
Price 59/6, plus P. & P. 2/8.
Amplifier Cabinet, £211916, plus 5/- P

n. Elliptical
Speaker, s 1/6 P. & P.

Latee nquest 4-spd. Changer
£711916, Plus 5/- P. & P.
If all the above Item, are purchased at the same
time they can be supplied at £131151-. plus
10/- P. & P.

f4,M4Q,341ItiM ApraAnyMAtelgra Agilyt) TAKE ADVANTAGE OF THESE OliftlInAgejen,lettnArilenAgnIMM5MaegitUR

DRAMATIC PRICE
AVANTIC DL7/35 Power Amplifier. Specifications: power output
54 watts peak; L.S. impedance 4, 8 or 16 ohms, power inputs 105-250 v.
Valve line-up GZ34, 2-EL34, ECC83, EF86. Dimensions 144 x 9 x
Original price 30 gns. P. & P. 12/6. OUR PRICE E16/19/6.

AVANTIC SP2I. Stereophonic Pre -amp. Control Unit. Brief specifica-
tions, 6 inputs for each channel, bass, treble, volume control, on/off
stereo/3D/reverse stereo switch, stereo phase switch, low pass filter.
Power requirements 6.3 v. at 1.3 A., A.C. 350 v. at 5 mA. D.C. Dimen-
sions 141 x 9 x 4in. Original price C28/10/-. P. & P.7/6. OUR PRICE
f16/19/6.

REDUCTIONS
AVANTIC SPAI I Stereophonic Amplifier. Technical details: power
output (each channel) 10 watts peak, L.S. impedance, 4, 8 and 16 ohms
6 -position input selector, bass, treble, volume on/off controls, stereo
reverse switch, phase reverse switch, stereo balance control, P.U.
balance control. Dimensions 14f x (if x 4in. Original price 28 Gns.
P. & P. 7/6. OUR PRICE 19 Gns.

AVANTIC PL62I 20 -watt monaural Amplifier, frequency response
10 c/s-30 Kc/s. IdB. L.S. impedance 4, 8 or 16 ohms. Dimensions 14in. x
8fin. x 7iin. Original price 29 Gns. P. & P. 7/6. OUR PRICE
19 Gns.

AVANTIC STEP II. Stereophonic Magnetic Pick-up Amplifier Unit. Price E4/41-.

All this equipment is Brand New and in manufacturer's original sealed cartons. Full descriptive literature available.rrraUasaei SI WHY NOT TAKE ADVANTAGE ultitg m1215 u"46 44174"3"315PREMIER BATTERY ELIMINATOR
THE Petite 0 OF THIS WONDERFUL OFFER! S Housed in two containers which are to replace
PORTABLE

AD 35 and BI26 batteries.
KIT 37/6 plus 2/- post and packing. OnlyTwo DL7/35 POWER AMPLIFIERS :ombined Price
suitable for use with DK 96 Series valves.

BUILT FOR dill so
p. &MAY BE 07 7 n p. SP21/2 STEREO CONTROL UNIT 47 Gns. TUNERS FOR THE HOME CONSTRUCTOR

Batteries extra. BiA0-160UXIAnatAnsttlAMA29gUASt5 BY 'JASON'
H.T. 10'- (Type B126) or
equivalent.
L.T. 16 (Type AD 35; or
equivalent.
 High Q frame aerials.
 High sensitivity on both

wavebands.
 Medium and long wave superhet circuit.
 Instruction book 1 6.
 Size only 8 x 8 x 44M.
 Weight including batteries sblb.  4 valves of the

economy type.

THE MODEL FMA/1
FERGUSON
FM TUNER
13 5ns plus 31- p. & p.
For use with Radio Re-
ceivers or 111-Fi equip-
ment. Zornpletely self 
contained. self -powered
and housed in a hammered metal
finished steel case, 10 x 71 x Shin. Fre-
quency coverage 87.6.100 Mc/s. (continuously). Valve line-
up: 2-EF80, ECF80, 2 germanium diodes and metal rectifier,
for operation on A.C. mains 2001250 v. 50-60 cycles.

JASON ITV2. T.V. SOUND & F.M. complete with Turret
Tuner and Case less Valves, £1411910. Pius 3/6 P. & p.
Valves £1/1210. Instruction Book available separately
3/6d.
JASON FMT3. F.M. Tuner with Twin Limiters, sensitivity
6 microvolts, complete with Case and Power Supply,
69119/0 Less Valves, plus 3I6d. p. & p. Valves £2/13/0.
Instruction Book available separately 2/6d.
JASON MERCURY 2. Switched Tuner for F.M. and T.V.
Sound, less Valves and Power Supply, £10/1410. plus 2/6d.
p. & p. Valves £114/6. Instruction Book available separ-
ately 3/6d.
Power Supply Kit, suitable for above £2/1410. Plus 2/-
p. & p.

SUPERH ET
may be built for

T.R.F. may
be built for

WHY NOT

DO IT

YOURSELF!

27 . 7 . 0

£5 . 10 . 0

Plus 3/-
P. & P.

Plus 3/-
p. & P.

These two receivers use the latest type circuitry
and are fitted. into attractive cabinets 12 x 64 x
Nin., in either walnut or ivory Bakelite or wood
1/- extra. Individual instruction books 1/ -
each, post free.

THE CLARION'
Transistorised miniature battery -operated

TAPE RECORDER
* Completely transistorised circuit.
* Constant governed speed of 31 I.P.S.
* Recordings interchangeable with other recorders.

THE MID-FI '
A NEW DESIGN 41
WATT AMPLIFIER
KIT
MAY BE
BUILT FOR 95j -

Plus 3/- p. & p.
A new circuit for the home constructor requiring a good
quality medium -powered Amplifier for reproduction of
Records or F.M. Broadcasts. Technical Specifications:
separate bass and treble controls. Valve line-up EF86,
EL84, EZ80, Voltage adjustment for A.C. mains from
200.250 volt, 3 or 16 ohms impedance. Negative feedback,
Size 7 x 5 x 2in., overall height Sin. Silver -hammered
finished Chassis.

)11111111111)'

* Remarkable reproduction en both speech and music, quality crystal Microphone for the dis-
gooa-

cerning
Price complete with Microphone 25 ORM plus 5/- enthusiast, finished in polished steel with Mutingand tape- P. & P' Switch and detachable lead. Price 42/-, P.P. 1/6.

THE VICEROY
QUALITY CRYSTAL
M

FOR THE BEGINNER'
A three -transistor, medium wave, receiver,
ideally suited for the young enthusiast or
the beginner. Incorporating two transis-
tors and one diode and operating on two
pen torch batteries.
Simple to construct, with full instructions
supplied. No headphones required.
Complete set of components. including
plastic case,

27I
plus I/6 P. & P.

w Batteries extra. PRICE 3

THE MODEL VT41 VALVE
FILAMENT TESTER

Will instantly cheek the
filaments of all Radio and
T.V. Valves, Fuses and Dial
Bulbs. Will also give an
accurate circuit continuity
teat and also has built.in
7 and 9 valve straighteners.

.:ifteh51 x 11in.
Battery, post paid.

CAM' MODEL B20 MULTI -METER
DON 0-0.5 v. 0-2.5 v. (21C.ohnas/V)
DON 10-50-250-500-1000 v. (4K-obrns,V).
AC/V 10-50-250-1000 v. (4K ohms/V).
DCMA 0-100 microamps (500mV)
DC/mA 0-2.5-25-250mA (250mV)
OHMS. 2E-20 meg.
COMPLETE WITH TEST LEADS -
PRICE 16/10/0 plus 2/- P. & P.

CABY MULTI -METER A-10
DC/V 10-50-250.500 lkfl (2k0 /V)
AC/V 10-50-250-500-1k0 (2kfl /V)
Ranges: DC/mA 0.5-26-250 (250mV)
OHM 0-10 ki-1-1MD

CP.

&
omplete

2/6.
with test leads £411 7/6P.

UHAtallAAVTA.960MAteiltItAAMitkAlerAMOIMMAIesnte0110115M1AntASOURIFOURIFK5eaTtittenta
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E4gware 1!1 Lora.

RADI
D

MARBLE
ARCH

Visit our large and comprehensive showrooms

PRICE including Microphone, Tape and

Spare 13P'" 19 Gns. Plus 15/-
P P.

First Again !!
"THE PREMIER TR/2"
Once again, Premier is first, with another
magnificent offer. Introducing the "PR/2"
the latest and cheapest addition to our
range of popular Recorders.
Star features:
*Latest BSR Tape Deck, with inter-

locking device to prevent accidental
erasure.

*Single speed 39n. per see.
*Playing time 5/in. std tape -1t hours.

L.P. tape -2 hrs. 8 mine.
*Volume on/off and tone control.
*Power output 3 watts.
*Input sockets for Microphone, Radio;

Gram.
*Extension speaker socket.
Rise: 134 x 94 x Sin., weight 17 lb.

TAPE DECKS
LATEST BSR MONARDELR. Single speed
31 i.p.s. Will take 51in. spools. £8/19/6-
P. Si P. li/-.
COLLARO STUDIO TAPE TRANSCRIPTOR.
3 speeds 11 31, 74 i.p.s. 3 motors. Push-
button controls. Will take 7in. spools.
£12/19/6. F. & "-
COLLAR() MR. 4 TAPE TRANSCRIPTOR.
Twin track operation, 3 speeds, 31, 74, 15
i.p.s. Will take 7in. spools. 217/19/6.
P. & P. 7/6.
TAPE RECORDER AMPLIFIER. specially
designed to match the
Deck. 210/19/6. P. & P. 4/, Sim 111 x
5 x 31n., uses 3 valves, magic 'eye, contact
cooled metal rectifier. Incorporates mike/
gram/radio inputs, ext. I.e. jack, superim-
posing switch with matching knobs.

RECORDING TAPE
By well-known manufacture., brand new.
boxed and fully guaranteed.
1.800ft. on 7in. spool 32/6
Lzpott. on 52in. spool 22/n
P. & P. 1/- Per spool.

AMERICAN C.B.S.
RECORDING TAPE

Brand new, fully guaranteed and with
Leader Tape:-

600ft. on Sim Spool 17/6
1,200ft. on 511n. Spool 25/-
1,800ft. on 51in. Spool D.P. 47/-
1,200ft. on 71n. Spool 25/-
1,800ft. on 7in. Spool L.P. 351 -
plus 1/. per Spool. P. & P.

SINGLE PLAYERS
Collaro Junior 4 -speed Player complete with
Pick-up £3 15 0
Garrard 4SP 4 -speed Player, complete with
Pick-up and automatic stop £6 19 6
Garrard TA Mk. 2 4 -speed Player, wired for
stereo, with plug-in Head £8 10 0
Philips A02009, 4 -speed Player, with dlecast
turntable and Microlift wired for stereo

210 10 0
P. A P. 3/6 on above units.

RECORD CHANGERS
BSA U A8, 4 -speed £6 19 6
ItSR UA8 4 -speed with stereo cartridge

£719 6
BSR UA12, 4-speed, wired for stereo and
complete with Stereo cartridge £8 19 6
Collaro Conquest, 4 -speed Changer

£7 19 6
Collars RC457, latest type 4 -speed changer

£8 10 0
Garrard RC11I 3 -speed Changes £7 19 6
Garrard RC120 Mk. 2, 4 -speed £8 19
(a orard RC121/4D, 4 -speed £9 19 6
,alrard RC121 Mk. 2, 4 -speed, wired for
..ereo and with plug-in Head £10 19 6
P. & P. 5/. on above units.

TRANSCRIPTION UNITS
Garrard 301 £22 7
Garrard 301 (Strobe turntable) £23 18
Garrard 4HF (Stereo) £19 4
Garrard 4HF (GCS) £18 9

& P. 7/6 on above units.

3
4
8
9

TAPE RECORDER RADIO JACK
May be built for 29/8 Phis 1/6 p. and p. Tape Recorder Plug
Extra.
Improve the quality of your recordings with the most inexpensive
Radio Jack available, suitable for any type of Tape Recorder.
only a short external Aerial required for full medium waveband
coverage. Phone Plugs -9d., Jack Plugs -3/-.

INSTANT BULK TAPE ERASURE
Erase complete Reels of Tape in a matter of seconds. PRICE 27/6 poet paid.

MODEL 379 AM/FM RADIO-
GRAM CHASSIS BY FAMOUS
MANUFACTURER
PRICE 212.12.0 plus 7/6 p. & p.

Due to .. fortunate bulk purchase we are
able to offer these exceptionally good
quality Radiogram Chassis at this ridiculous.
ly low figure. Gram.:on/off Star features
of this Chassis are: piano key wavechange
Internal Ferrite Rod Aerial for AM and

coverage: Long Wave 1098-2027 metres. Medium
Magic Eye Tuning Indicator waveband

Wave 188-547 metres VHF/FM 87-101 Mc/s. Valve line-up:
ECC83, ECH81, EF89, EMS], EABC80, EL84, suitable for use on 200/250 v. A.C. mains.
Dimensions 151 wide, 12in. high, 41in. deep.

The
Magnaphon'

A truly top quality and versatile Tape
Recorder at a price well below the original
cost. Incorporating the latest Collarc
3-epeed Studio Tape Deck.
* Volume and Tone Control for record-

ings.
* Volume and separate Bass and Treble

Controls for replay.
* Facilities for monitoring.
* Output 4 watts.
* Separate Output Sockets for Amplifier

and Extension Speaker.
* Mixing Facilities.
* Housed In attractive red and beige

two-tone Cabinet with detachable lid.
* Fully guaranteed and supplied complete with the following accessories:-

Good quality Crystal Microphone with Lead and Jack Plug
fitted, 51' Reel of Standard Tape and Spare Reel spare Lead
fitted with Jack Plug and Wander Plugs for recording from

Plus Ell- P. & P. Radio.

Price £32.0.0

STEREO ADAPTOR
Why not convert yew Record Player or Radiogram to stereo with
this easy to install Stereo Conversion Unit,
complete and ready to install giving an
output of 3 watts.

STEREOPHONIC PICK-UP CARTRIDGES

AVAILABLE. 35/- post paid.

PRICE

£2.19.6
Plus 2/- P. & P.

The 'Vogue'
A quality tape recorder, at a popular price ncluding
microphone, tape and spare spool.

Price 29 gns.
Pins 21/- P. & P.

* Collaro 3 -speed Tape Deck.
* Separate Input for Microphone and

Gram Recording.
* Separate Volume Controls for recording.
* Volume On/Off and Tone Control for

replay.
*3 watts output.
* Housed in smart two-tone Blue/Beige

Cabinet with detachable Lid.

THE PREMIER TRANSISTORISED

BABY ALARM
Plus 3/- P, & P. Battery extra 2/979/6 (Ever -Ready PPI 6 volt or equiv.)

The answer to the modern Parente' problem for " Baby
Sitting ", this extremely efficient Unit is completely safe

being battery operated, Its portability enables you to place the Master Unit in
any part of the house. Extra Microphones may be used in different rooms without impairing
the efficiency of the Unit. It is the most economical Unit of its kind and will run on one
Battery for approximately two months of continuous day and night use. It is housed
In an attractive bakelite Cabinet in either ivory or pastel blue. The price includes one
Microphone, extra Microphones can be supplied at 12/6 and Microphone Lead at 5d.
per yard.

3 -WAVEBAND RADIOGRAM
CHASSIS

By Famous Manufacturer

£10.19.6 plus 5/- p. & p.
A special offer for a limited period only
of this Continental style Radiogram chassis.
Brief details: Long, Medium and Short wavebands covering 1007-1960 metres, 185-555
metres. 16-32 metres. Valve line-up: ECH81, EBF80, ECL82. Mains voltage 200/250 v.
A.C. Gramophone Pick-up Input Gmensions 172in long, Sin. high fiin. deep

Utitia0WMWAlgUltWntStMaNt'AnOtAtCUStnneitintIMURMOARVKIVOlinilltiliftigtVeatt/anall
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R.S.C. HI-FI TAPE RECORDER KIT
Build a high quality recorder 2 5 7!in the £70 class for only
Can be assembled in hour.
INCORPORATING THE LATEST COLLARO STUDIO TAPE TRANSCRIPTOR.
THE LINEAR LT45X HIGH QUALITY TAPE AMPLIFIER. A HIGH FLUX
7 x 4in. LOUDSPEAKER, Reel of Best Quality TAPE, Spare Tape Spool, a Port-
able Cabinet, size approx. 16 x 13 x 9in., finished in durable and attractive
duo -tone Polierome. and connection diagram for wiring amplifier to ttamcriPter.

FEATURES INCLUDE
* 3 SPEEDS * FREQUENCY RESPONSE 50-11,000 c.o.s. * SWITCHED
NEGATIVE FEEDBACK EQUALIZING FOR EACH SPEED. * OUTPUT
4 WATTS * MAGIC EYE RECORDING LEVEL INDICATOR * 3 MOTORS.
Fast rewind. * TAPE MEASURING AND CALIBRATING DEVICE. * TAKES
FULL 7in. DIAMETER REELS OF TAPE. * NEGLIGIBLE HUM. * EN-
TIRELY EFFECTIVE AUTOMATIC ERASURE.
Full descriptive leaflet supplied on receipt of S.A.E.

OR DEPOSIT £5.7'6 and 12
monthly payments 01 42 -.
Cash price it settled in 3 months. HI-FI 10 WATT AMPLIFIERS

BRAND NEW CARTONED
MANUFACTURERS DISCONTINUED £619.9
MODEL. Carr. 716.

A REMARKABLE OPPORTUNITY
Push-pull output. Latest high efficiency Mullard valves
Dual separately controlled inputs, for mike and gram.
Separate bass and treble controls. High sensitivity. Output
for 3 ohm or 15 ohm loitipseaker. Guaranteed, tested and
in perfect working order. Please state speaker matching
required when ordering.

SUPERHET RADIO FEEDER UNIT
Design of a high quality Radio Tuner Unit (specially suitable
for use with any of our Amplifiers). A Triode Heptode
F/changer is used. Pentode I.F. and double Diode Second
Detector. delayed A.V.C. is arranged so that A.V.C. dis-
tortion is avoided. The W. Ch. Sw. incorporates Gram -
position. Controls are Tuning, W. Ch. and Vol. Output
will load most Amplifiers requiring 500 mV. input depending
on Ae location. Only 250 v. 15 mA. H.T. and L.T. of
6.3 v. 1 amp. required from amplifier. Blue of unit approx.
9-6-7in. high. Send S.A.E. for Illustrated leaflet. Total
building cost is 14115/-. Point -to -Point wiring diagrams
and instructions 216.

R.S.C. JUNIOR TAPE RECORDER KIT. Incorporates
B.B.R. Monardeck Tapedeck, as used by most leading manu-
facturers of Recorders, our TR1 3 watt amplifier ready
wired provides excellent quality at up to rated output,
portable cabinet, Sin. reel Scotch Type BM1. An all -dry battery eliminator, Size 51 x 4} x 2in. approx. Cora -
tape, empty spool, and gin. x
speaker. Carr. 15/..

RE-ENTRANT
LOUDSPEAKERS

For factory or outdoor use.
Tammy 7.5 ohms 8 watts
2519.
Parmeko horn type, highly
efficient. Handles up to
10 watts. 15 ohm 200 ohm
and 600 ohm matching 59/6.
R C.A. 20 watt rating, 3
ohm, 15 ohm. arid 200 ohm
600 ohm matching 6 gns.

ACOS HI-FI
CRYSTAL 'MIKES'
Mic 30 hand or

Disk type
27/9

(245/ d)
39-1 Stick dtype

39/6 (MO
Limited number.

R.S.C. BATTERY TO MAINS CONVERSION

2- Gns. pletely replaces batteries supply 1.4 v. and 90 v. where A.C. mains 200.250 v.
50 c/s. is available. Suitable for all battery portable receivers requiring L4 v.
and 90 v. This includes latest low consumption types. Complete kit with dia-
gram 3919 or ready for use 46/9.

Type BM2. Size 8 x 5} x 21in. Supplies 120 v. 90 v. and 60 v,, 40 mA. and
2 v. 0.4 a. to 1 amp., fully smoothed. THEREBY COMPLETELY REPLACING
BOTH XT. BATTERIES AND H.T. 2 v. ACCUMULATORS when connected
to A.C. mains supply ?00-250 v. 50 cis. SUITABLE FOR ALL BATTERY
RECEIVERS normally using 2 v accumulator

Complete kit with diagrams and Instructions. 49/9 or ready for use 59/8.

UNITS

VALVES! Full range at really competitive prices.

THE SKY FOUR T.R.F. RECEIVER
A design of a 3
valve 200-250 v.
A.C. maim L. and
M. wave T.R.F.
receiver with selen-
ium rectifier. For
inclusion in cabinet
illustrated or wal-
nut veneered type.
It employs valves
6K7, SP61, 6F6
and is specially

designed for simplicity in wiring. Sensitivity and quality
are well up to standard. Point -to -Point wiring diagram,
instructions and parts list 1/9. This receiver can be built
for a maximum of £411916 including cabinet. Available
in brown or cream bakellte or veneered walnut.

EXTENSION SPEAKERS. Handsome walnut veneered
cabinets. All standard 2.3 ohms. 61in. 29/9; Sin. 35/9.

SPECIAL OFFER. of R.C.A.
replacement stylii for Col-
laro Studio " 0 ' and " P "
Ronette and other pick-up
heads. Sapphire type stan-
dard of L.-0. 3/11 each.
Diamond type normally
83/5. Only 29/11.

HEAVY DUTY
CHARGER KIT

8/12 v. variable charge
rate up to 6 amps.
Consisting of Mains
Trans., F.W. (Bridge)
Selenium Rectifier, 0-7
amp. meter, multi -
position switch with
knob, fuses, fuse -
holders, panels, plugs,
and circuit. Only 59/6.
Post 4/8.

0-9-15 v. 11 a.
0-9-15 v. 21 a.
0-9-15 v. 3 a.
0-9-15 v. 5 a.
0-9-15 v. 6 a.

R.S.C. All STEREO
AMPLIFIER KIT

A cunnlete kit of parts to
construct a good quality
3 -I- 3 watt (total 6 watt)
stereo amplifier providing Carr. and packing 7 6.
really life -like reproduction. Suitable for use with all
stereo pick-up heads at present available. Ganged volume
and tone controls. Preset balance control. Outputs for
matched 2 3 ohm speakers. For 200-250 v. A.C. mains.
Astonishing value.

4 GNS.

R.S.C. STEREO TEN HIGH QUALITY
AMPLIFIER KIT

Valves EZ8I, ECC83, ECC83, EL04, EL84. Separate Bass
and treble controls, giving " cut " and " boost.' Sen-
sitivity 50 mV. 5 watts high quality output on each channel.
Can be used as straight 10 watt amplifier. Controls: Stereo/
Monaural switch, ganged volume, ganged treble, ganged
bass, and balance. Outputs for 3 ohm
speakers. Point -to -Point wiring diagrams 8 Gns.and inatructiona. Carr. 7/9.
Illustration full constructional details and priced parts list
1)9.

SELENIUM RECTIFIERS
We can quote special prices for quantities of 12 to 10,000
of moat types. Special types made to order.
L.T. Types
2/6 v. i a. h.w. .... 1/9
6/12 v. 1 a. h.w. .. 2/9
Following F.W. (Bridge)
6/12 e. 1 a. 3111
6/12 v. 2 a. 8/11
6/12 v. 3 a. 919
6/12 v. 4 a. 12/3
6/12 v. 5 a. 14/6
6/12 v. 6 a. 15/6
6/12 v. 10 a. 25/9
6/12 v. 15 a. 35/9

H.T. Types H.W.
120 v:40
250 v. 59 mA.
250 v. 60 mA.
280 v. 80 mA. ....
250 v. 250 mA.

3/11
4111
6111
12/9

Costa°. Cooled

2250
v.

75 A80 mm A : : : 1081/11150 v.1
F.W. (Bridge)

JUNCTION TRANSISTORS. R.F. Type 11/6. Audio type.
54 Power type Goltop V15/10P 2 watts, 17/9. 0071
10/, 0072 16/9. X.B102 101-. XBIO4 10/, XA101,
XCIOI, 0C44 17/6. XA102, XA103, XA104 12/9 and
many other type.

RECORDING HEADS. Baird Record Playback and Erase
(housed in one container) 9/6 pair.

Battery Chargers and Kits for 200-230-250 v.
ASSEMBLED
CHARGERS

6 v. 1 a. 19/9
6 v. 2 a. 29/9
6/12 v. 1 a. 29/9
6/12 v. 2 a. 38/9
Above ready for use with
mains and output leads.
Cases well ventilated and
finished in stoved blue
hammer. Carr. & Pkg.
3/6.

CHARGER
TRANSFORMERS

200-230-250 v. 50 c/s.
12/9
15/9
16/9
19/9
23/9

BATTERY CHARGER KITS
Consisting of Mains Transformer,
F.W. Bridge, Metal Rectifier,
well ventilated steel case. Fuses,
fuse -holders, grommets, panels
and circuit. Carr. 2/9 extra.
6 v. or 12 v. 1 amp. 24/9
As above, with ammeter 32/9
6 V. 2 amps. 25/9
6 v. or 12 v. 2 amps. 31/6
6 v. or 12 v. 2 amps. 42/9
(inclusive of ammeter)
8 v. or 12 v. 4 amps. 53/9
8 v. or 12 v. 4 amps. with
variable charge rate selector
and ammeter 59/9

CHARGER AMMETERS
0-1.5 amp., 0-3 amp., 0-4 amp.,
0-7 amp., 0-25 amp., 0-60 amp. 8/9

ASSEMBLED
CHARGER

6 v. or 12 v. 2 amps.
Fitted Ammeter
and selector plug
for 6 v. or 12 v.
Louvred metal
case, finished at-
tractive hammer
blue. Ready for
use with mains
and output leads.
Double Fused.
Only
Carr. 3/9. 49/9
As above, but for
3 amp. charging.
Only 59/6. Carr.3/9

69/9
output leads. Carr. 5/-.
Or Deposit 13/3 and

5 monthly payments of 13/3.
As above, but for 6 amp. charging 4
GNS. Carr. 5/-. Or Deposit 16/- and
5 monthly payments of 18/-. The 6 amp.
model only is slightly store soiled and
is being offered at well below usual price

50 c/s. A/C. Mains
ASSEMBLED 6 v. or 12 v.

4 amps.
Fitted Ammeter and
variable charge selector.
Also selector plug for 6 v.
or 12 v. charging Double
fused. Well ventilated
steel case with blue
hammer finish. Ready
for use with
mains and

LINEAR L45 MINIATURE 9/5 W. QUALITY AMPLIFIER.
Suitable for use with any record playing unit and most
microphones. Negative feedback 12 D.B. Bass and Treble
controls. For A.C. mains input of 200-250 v. 50 c.o.s. Out-
put for 2/3 ohm speaker. Three miniature Mullard valves.
Size only 6 x 5 x Hin. high. Chassis fully isolated from
mains. Guaranteed 12 months. Only
Deposit 22/- and 5 monthly payments. Es5.19.6 Or
of 221, Bend S.A.E. for leaflet.

W.B. "STENTORIAN" HIGH FIDELITY P.M.
SPEAKERS

HF1012, 10 watts, 15 ohm (or 3 ohm) speech
co L Where a really good quality speaker at a
17w price is required, we highly recommend this
unit with an amazing performance. 84/10/9.
Please state whether 3 ohm or 15 ohm required.

D.C. SUPPLY KITS. Suitable for electric trains. Consist
of mains tram. 200-250 v. 50 c.o.s.: 12 v. 1 amp. selenium
rect. (F.W. Bridge); 2 fuseholders, 2 fuses, change direction
switch, variable speed regulator. partially drilled steel case
and circuit. Very limited number, 33/9.

=PARC° TWINETTE TRANSISTOR PORTABLE RADIO
DESIGN. Constructional Envelope and parts list 1/3.
Built-in Ferrite Aerial, 7in. x 41n. speaker, Long and
Medium waves. Size approx. 7 x 4 x 31n. Total cost of all
parts 5 gnu,

LINEAR TAPE PRE -AMPLIFIER Type TP/1. Switched
negative feedback equalisation. Positions for Record
1 fin., 31in., nin. and Playback. EM84. Recording level
indicator. Designed primarily as the link between Collar()
Tape Transcriptor and high fidelity amplifier but suitable
almost any Tape Deck. 8 Gns.

POWER PACK KITS. Only 18/11. Fully smoothed
H.T'. output of 230 v. 60 ma. and L.T. supply of 6.3
v. 1.5 amp. Consisting of Double Wound Mains
Transformer 230/250 v. 50 c.p.s. A.C. primary. Sele-
nium Rectifier, Smoothing Choke, Double Electro-
lytle Condenser. Aluminium Chassis and Circuit.

P.M. SPEAKERS. 2-3 ohms Shin. Perdio 21/9. Sin. Good -
mans 17/9. 7 x 4in. R.A. Elliptical 19/9. Ont. Rola 19/9.
8in. Rola 19/9. Bin. Goodmans 26/9. 8 x 431n. Elec. with
high flux magnet 25/9. 10in. R.A. NA 10 x 61n. Elliptical
9oodmans 29/9. 12in. R.A. 29/11. 12in, T.A. 3 or 15
ohms. 10 watts, 12,000 lines, 69/6.

TWEETERS, 4M. Plessey, 3 ohms. 18/9. R.A. 15 ohms 25/9.
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R.S.C. A10 ULTRA LINEAR
30 WATT AMPLIFIER

HIGH FIDELITY
PUSH-PULL UNIT
EMPLOYING SIX
VALVES. EF86,
EF86, ECC38, 807,
807, GZ34. Tone
Control Pre -Amp.
stages are incorpor-
ated. Sensftivity is
extremely high.
Only 12 millivolt
minimum input is
required for full
output. THIS EN-
SURES THE SUIT-
ABILITY OF ANY
TYPE OR MAKE
OR MICROPHONE
OR PICK-UP. Separate
Bass and Treble controls
give both "lift" and "cut"
with ample tone correction
for long playing records. An extra
input with associated vol. control
is provided so that two separate
inputs such as " mike " and
gram., etc., can be simultaneously applied for mixing purposes. AN OUTPUT SOCKET
WITH PLUG IS INCLUDED FOR SUPPLY OF 300 v. 20 mA. and 8.3 v. 1.5 A. FOR A
RADIO FEEDER UNIT. Price in kit form with easy -to -follow wiring diagrams.
ONLY Or Factory built with 12 months' guarantee 113/19/0. TERMS

11 Gns. ON ASSEMBLED UNITS. DEPOSIT 31/9 and 9 monthly pay -
Carr. 10/, ments of 31/9.
Cover as illustrated Type 807 output valves are used with High Quality Sectionally
18/9 extra. wound output transformer specially designed for Ultra Linear
operation. Negative feedback of 20 D.B. in main loop. CERTIFIED PERFORMANCE
FIGURES ARE EQUAL TO MOST EXPENSIVE UNITS AVAILABLE. Frequency response
± 3 D.B. 30-20,000 c/s. Tone Controls 12 D.B. at 60 c/cs. ± 12 D.B. to - 6 D.E.
at 12,000 c/cs., hum and noise 70 D.B. down. Good quality reliable components used.
Chassis finish blue hammer. Overall size 12 x 9 x 9in. approx. Power consumption 150
watts. For A.C. mains 200-250 v. 50 cis. Outputs for 3 and 15 ohm speakers. EQUALLY
SUITABLE FOR THE CONNOISSEUR OR FOR LARGE HALLS, CLUBS OR OUTSIDE
FUNCTIONS, IDEAL FOR USE WITH MUSICAL INSTRUMENTS SUCH AS STRING BASS.
ELECTRONIC ORGAN, GUITAR, etc. FOR DANCE BANDS, GARRISON THEATRES,
etc., etc. We can supply Microphones, Speakers, etc., at keen cash prices or on terms with
amplifiers. EXPORT ENQUIRIES INVITED.

FULL RANGE OF LINEAR HIGH FIDELITY AMPLIFIERS ALWAYS IN STOCK.
GL3A MINIATURE 3 WATT GRAM AMPLIFIER

For 200.250 v. 60 c.p.s. A.C. mains. Overall size only 111 x 2t x 24in. Fitted Vol. and Tone
Control with mains switch. Designed for use with any kind of single player or record chang-
ing unit. Output for 2-3 ohm speaker. Guaranteed 12 months. Only 5912.

R.S.C. A7 8-4 WATT QUALITY AMPLIFIER. Spec. exactly as A5 below with exception
of output voltage. Complete kit of parts, diagrams and instructions 23/151-. cart. 3/6.

R.S.C. A5 4-5 WATT HIGH GAIN AMPLIFIER
A highly sensitive 4 -valve quality amplifier for the home, small club, etc. Only 20 milli-
volts input is required for full output so that it is suitable for use with the latest high
fidelity pick-up heads in addition to all other types of pick-ups and practically all makes.
Separate Bass and Treble controls are provided. Theee give full long playing record
equalisation. Hum -level is negligible being 71 D.B.
down. 15 D.B. of negative feedback is used. H.T.
of 300 v. 26 mA. and L.T. of 5.3 v. 1.5 a. is available
for the supply of a Radio Feeder Unit or Tape Deck
pre -amplifier. For A.C. mains input of 200-250 v.
50 c/s. Output for 2-3 ohm speaker. Chassis is not
alive. Kit is complete in every detail and includes
fully punched chassis (with baseplate) with the blue
hammer finish, and point-to-point wiring diagrams
and instructions. Exceptional value at only 2445/ -
or assembled ready for use 25/- extra, plus 3/6 car-
riage. Or Deposit 22/- and five monthly payments of 221- for assembled unit.

R.S.C. TRANSFORMERS. Fully Guaranteed. Interleaved & impregnated
WE CAN QUOTE FOR SPECIAL OR STANDARD TYPES IN ANY QUANTITY. OUR
FACTORY HAS SUPPLIED LEADING EQUIPMENT MANUFACTURERS AND GOVT.
DEPTS. FOR 15 YEARS.
MAINS TRANSFORMERS. Primaries 200-230-250 v. 50 c/s.
FULLY SHROUDED UPRIGHT MOUNTING.
250-0-250 v. 60 mA., 6.3 v. 2 a., 6 v. 2 a. 21-3.3ins. 17/11
250-0-250 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a.
300-0-300 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a.
350-0.350 v. 100 mt., 6.3 v. 4 a., 5 v. 3 a.
350-0-350 v. 150 mA., 6.3 v. 4 a., 5 v. 3 a.
435-0-426 v. 200 mA., 6.3 v. 4 a., c.t. 5 v. 3 a
TOP SHROUDED DROP -THROUGH TYPE
260-0-260 v. 70 met., 6.3 v. 2 a., 5 v. 2 a.
250-0-2150 v. 100 mA., 6.3 v. 3.6 a.
250-0-250 v. 100 mA., 6.3 v. 2 a., 6.3 v. 1 a
350-0-350 v. 80 mA., 6.3 v. 2 a., 5 v. 2 a.
250.0-250 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a.
300-0-300 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a.
300-0-300 v. 130 mA., 6.3 v. 4 a.. c.t.. 0.3

suitable for Mullard 510 Amplifier
350-0-350 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a.
350-0-350 v. 150 mA., 6.3 v. 4 a., 5 v. 3 a.
ELIMINATOR TRANSFORMERS.
120 v. 40 mA., 5-0-5 v. 1 a.
90 v. 15 mA., 6-0-6 v. 250 mA.
FILAMENT TRANSFORMERS
6.3 v. 1.5 a 5/9 12 v. 1 a. 7/9
6.3 v. 2 a.
0-4-6.3 v. 2 a. .... 7/2

7/6 5.3 v. 3 a. 8/11
17/9

12 v. 3 a. or 24 v. 1.6a. 17/9
AUTO (Step UP/Step Down) TRANSFORMERS
50-80 watts.110-120 v./230-250 v. 11/9
150 watts 110-120 v./200-230-250 v. 27/9

27/9
27/9
27/9
83/9.... 49/9

1 a.,

OUTPUT TRANSFORMERS
Midget Battery Pentode
66:1 for 354. etc. .. 3/9
Small Pentode 5,00011 to
30 3/9
Standard Pentode 5.0000
to 30 5/9

HIGH FIDELITY 12 -14 WATT
AMPLIFIER TYPE All

PUSH-PULL
ULTRA LINEAR

OUTPUT
" BUILT-IN "

TONE CONTROL
PRE -AMP
STAGES

Two input sockets with associa-
ted controls allow mixing

of " mike " and gram. es in
A.10 High sensitivity. Includes
5 valves: ECC83, ECC83,
EL84, EL84, 5Y3. High Quality sectionally wound output transformer specially designed
for Ultra Linear operation and reliable small condensers of current manufacture. IN-
DIVIDUAL CONTROLS FOR BASS AND TREBLE " Lift " and "Cut." Frequency
response ± 3 D.B. 30-30,000 c/cs. Six negative feedback loops. Hum level 60 D.B. down,
ONLY 23 millivolts INPUT required for FULL OUTPUT. Suitable for use with all
makes and types of pick-ups and microphones. Comparable with the very best designs.
For STANDARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as
STRING BASS. GUITARS, ete. OUTPUT SOCKET with plug provides 300 v. 30 mA. and
6.3 v. 1.5 a. For supply of a RADIO FEEDER UNIT. Size approx.: 12.9-7in. For A.C,
mains 200.250 v. 60 c/cs. Output for 3 and 15 ohm speakers. Kit is complete to last nut.
Chassis is fully punched. Full instructions and point-to-point wiring 2 (Ina Carr.
diagrams supplied. (Or factory built 45i- extra). ONLY thassoi 10/.
If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS
ON ASSEMBLED UNITS. DEPOSIT 24/3 and 9 monthly payments of 24/3. Send S.A.E.
for illustrated leaflet detailing Ready -to -assemble Cabinets. Speakers, Microphones, etc.,
with cash and credit terms.

R.S.C. PORTABLE GUITAR AMPLIFIERS
JUNIOR 5 WATT. High Quality Output. Separate
Bass and Treble " cut " and " boost " controls
Sensitivity 15 mv. High Flux Stn. I/speaker. Input
sockets for RadluiTape or Gram Pick-up and Mike
/Instrument Pick-up. Handsome strongly made
cabinet (size approx. 14 x 14 x 7in.). Finished in
satin walnut and fitted carrying handle.

E8/19/6 .C.Mh7ly/6. paOr Deelosittf1 and nine

Send S.A.E. for leaflet.

SENIOR 10 WATTS. High -Fidelity Push -Pull
output. Separate Bass and Treble " cut " and
' boost " controls. Twin separately controlled
high gain inputs so that two instruments such as
Guitar and String Bass can be used at the same
time. Two Loudspeakers are incorporated a 12in.
P.M. for Bass notes. and 1 7 x 4in. elliptical for
Treble. Cabinet is well made and finished satin

walnut. Size approx. 18 x 18 x 81n. 15 Gm. Plus 10/- earn H.P. TERMS. DEPOSIT
34/9 and 9 monthly payments 34/9. Both models for 200-250 v. A.C. maim.

COLLARO CONTINENTAL 4 SPEED DE LUXE MIXER AUTO -CHANGERS with TX88
Transcription Cartridge for standard and L.P. records. For normal 200.250 v. A.C. mains.
Few only at unrepeatable price of 210/19/8. Cart. 4/6.
COLLAR() CONQUEST 4 -SPEED AUTO -CHAN-
GERS. With studio pick-up with turnover head.
Latest model for 200-250 v. A.C. mains, 86/19/6
Cart. 4/6.
B.S.E. MONARCH AUTO -CHANGERS. Type
UA8. 4 speed T/O Pick-up with sapphire stylus

4p16P lied with T/O stereo/mon-
aural26y11.09f/t3h.e shove

Car .
supplied

head for £1 extra.
COLLARO JUNIOR. 4 -speed Single Players with
Hi -91 T/0 crystal pick-up head, 23/19/6.

LOUDSPEAKER IN POLISHED WALNUT
FINISHED CABINET. Gauss 12,000 lines.
Speech coil 3 ohms or 15 ohms. Only 24'19/6.
Carr. 5/, TERMS: DEPOSIT 111- and 9 monthly
payments of 11/-.
12in. 80 WATT 15,000 line I/speakers 15 ohms in Cabinet finished as above. Size 18 x
18 x Bin. 27/19/6 or Deposit 17/9 and 9 monthly payments of 17/9.

Standard Pentode 8,0000 to 30
16/11 Push-pull 8 watts 6V6 to 3 ohms
19/9 Push-pull 8 watts EL843 to 16 ohms
21/9 Push -pa 10-12 watts 6V13 to 30 or 150
18/9 Push -mill 10.12 watts to match 6V6 to 3-5-8 or 150
25/9 Push-pull EL84 to 3 or 15 ohms 10-12 watts
25/9 Push-pull Ultra Linear for Mul lard 510

Push -Pull 15-18 watts, sectionally wound, 618,
29/9 KT66, etc., for 3 or 15 ohms
25/9 Push-pull 20 watt high-qua.ity sectionally wound,
29/9 61.6, KT66, etc., to 3 or 150

MICROPHONE TRANSFORMERS
14/9 120:1 High quality, clamped
9111 120:1 High quality Mu metal screened

18/9
17/9
17/9
27/9

23/9

4719

6/9
8/9

SMOOTHING CHOKES
250 mA.. 5 H., 1000 11/9 80 mA., 10 H., 3500 5/8
150 mA., 7-10 H., 2500 11/9 60 mA., 10 H., 4000 4/11
100 mA., 10 H., 3000 8/2 1 amp. 0.60 L.T. tYlw 616
PARMEKO MAINS TRANSFORMERS. Fully shrouded.
450-0-450 v. 100 mA. 6.3 v. 1.5 a., 4 v. 3 a., 4 v. 2 a. 19/9
500-0-500 v. 120 mA., 6.3 v. 4 a., 5 v. 3a 31/9

(LEEDS) LTD.
. MANCHESTER,

LEEDS & BRADFORD
RSC

Open to callers at the following branches: -
5 -7 County (Mecca) Arcade, Leeds, I.
54-56 Morley Street (above Alhambra), Bradford.
8-10 Brown Street (Market St.), Manchester, 2.

TERMS: C.W.O. or C.O.D. No C.O.D.
under {I. Postage 1/9 extra on all orders
under L2, 2/9 extra under L5 unless carri-
nage stated. Trade supplied. Post orders
to: Mail Order Dept.

29-31 Moorfield Road, Leeds, 12.

5/9_ ACOS HGP59 Hi-Fi Crystal Cartridges. (Turnover type
8/9 with sapphire stylus). Standard replacement for Garrard
8/9 and Collaro. Only 19/9. B.S.R. Ful-Fi 19/9. Garrard

GC2 19/9. Acos Stereo/monaural 49/9.
ACOS HIGH FIDELITY PICKUPS. GP54 with HGP59/52
Cartridge. Turnover sapphire styli, cream finish. Limited
number at approx. half price. Only 35/9,
R.C.A. TRANSCRIPTION PICK-UPS. Variable Reluctance
type for standard and L.P. Records. Normal price approx
£14. Limited number brand new perfect at 23/19/6.

PLESSEY
DUAL

CONCENTRIC
I2in. P.M.

SPEAKERS
(15 ohms), consisting of a
high quality 12In. speaker
of orthodox design support-
ing a small elliptical speak
er ready wired with choke
and condensers to act as
tweeter. This high fidelity
unit is highly recommended
for use wih our All or any
similar amplifier. Rating is
10 watts. Gauss 12,000
lines. Price only 25/19/6.
Or Deposit 13/9 and 9
monthly payments of 13/9



144 WIRELESS WORLD DECEMBER, 1960

HEAVY DUTY EX GOVT.
SELENIUM RECTIFIERS

With large square aluminium cooling tins. 12 v..
15 amp. F.W. (Bridge). Limited number. 19/9.

VIBRATORS
Oak and Wearite, synchronous 7 -pin, 2 v. 7/9. 6 y. 8/3.
12 v. 4.pin non -synchronous 7/9.

EX. GOVT. MAINS TRANSFORMERS
All 200.250 v. 50 els. Input.
Pr. 0.110.200.230-250 v. 275-0-275 v. 100 mA., 6.3 v.
7 a. 5 v. 3 a 22/9
250 v. 60 mA. 6.3 v. 2 a. 10111
6.3 v. 5.2 a., 6.3 v. 1 .5 a., 6.3 v. 0.5 a., 5 v. 3 a., 5 v.
3 a., 5 v. 2 a., High Insulation, Potted 27/9
6.3 v. 2 a., 6.3 v. 1 a., 6.3. v. 2 a., 6.3 v. 0.5 a., 5 v. 3 a.,
6.3 v. 5 a., 5 v. 6 a., Potted 27/9
340-0-340 v. 90 ma., 700-0-700 v. 100 m.a , Potted

27/9
AUTO 500 watts 0-215-220-225-230-235-240 v. Carr.
7/6 29/9
50 watts, 0-110/120-230/250 v. 8/11

EX. GOVT. SMOOTHING CHOKES
60 mA.10 h. 400 ohms 3111 150 mA. 10 h. 100 ohms

10/11
80 mA. 20 h. 900 ohms 5111 120 mA. 12 b. 100 ohms 919
100 mA. 5 h. 100 ohms 3/11 200 mA. 5-10 h. 100 ohms

100 mA. 10 h. 100 ohms 6/9 250 mA. 5 h. 50 ohms 10/9

GARRARD RECORD PLAYING UNITS
Dry battery operated. Consisting of motor, turnable
and pick-up. For standard 45 r.p.m. records. Only
23119/6.

1

EX. GOVT. CASES
Well ventilated, black crackle finished, undrilled
cover. Size 14 x 10 x 81in. high. IDEAL FOR
BATTERY CHARGER OR INSTRUMENT
CASE. COVER COULD BE USED FOR AMPLI
FIER. Only 9/9, plus 2/9 post.

WAYNE, KERR SIGNAL
GENERATORS, TYPE CT53

8.9 to 300 megacycles. Output 1 micro -volt to 10 milli-
volts. Five position switched attetmator. Variable
multiplier 1 to DX calibrated 0-40 db. C.W. square wave
and slue wave outputs. Vernier tuned, 6 Band Coil
Turret, Potted " C " core Trannformere. Stabilised H.T.
All voltage supplies including mains, R.F. filtered.
External mod. by sine leave from 50 c.o.s. to 10 kola.
or pulses down to base°. Complete with all valves and
charts.
SUITABLE FOR ALIGNING T.V. and V.H.F. RADIO.
For soo-eso v. A.C. mains. Beautifully made to very
high standards. Worth over £100. Very 17 Carr. 15/-
limited number available at only BNB.

MICRO -AMMETERS
500 Mime -amp. saanni in Decibels. Diameter

31in. Flash mounting 59/8
0-50 odors -amp. Diameter 24 in. approx. Scaled

0-100. Flush mounting 39/6
METRE RECTIFIERS 0-5 mA 15/6

VOLTMETERS
0-300 v. A.C., 50 c.o.s. Diameter 21 in. approx.

NU Only 16/9

MULTI -METERS
CAGY A10 Basic meter, sensitivity 155 micro -amps.
A.C. and D.C. Ranges. 24/101,
CABY B20. Sensitivity up to 10,000 ohms per volt
A.C. and D.C. VI 10
TAYLOR MODEL 127A. 20,000 ohms per volt. 20
Mega. 20 Ranges. £10. S.A.E. will bring leaflet on
any of above.

R.S.C.

(Leeds) LEEDS, BRADFORD
Ltd. and MANCHESTER

Mail Orders to 29/31 Moorfield Road, Leeds, 12.
For Terms see double page advert., pages 142 & 143.

V.H.F./F.M. A.M. 4 WAVEBAND
RADIO RECEIVERS

Complete in beauutui veneered Walnut Cabinet. Covers
normal Short, Medium and Long wavebands, phis
V.H.F. Brand new and covered by usual
12 months' guarantee. 1 2+ Csre. 10/-For 200-250 v. 50 c.p.s. A.C. mains

RADIOGRAM CABINETS
For callers only. Console type Was. Beautiful traditional
design. Worth £25 at least. Only 12 gns. Suitable
AM/ FM 3 waveband chassis £12119/6. Table model
type. Polished walnut finish 39/6. SPECIAL OFFER
OF ABOVE CONSOLE CABINET and CHASSIS,
4-SPRED A IJTOCHANG ER and Mn. SPEAKER.
A really exceptional opportunity. 1

Only2 OBS.

RELAYS
Carpenters Type Polarised 2 x 9.500 turn at 1,685 ohms.
1916.
Miniature Moving Coil Differential Type. Single pole
2 -way, or centre stable. Two coils each 360 ohms. Mini-
mum operating current 140 micro -amps, nominal 400
micro amps., maximum 8 milliamps. Two-way contact
current 100 m.a. at 5 v. A.C. or D.C. Size approx.
If Kix in. 19/8.
Miniature type G.E.C. 670 M1092 sealed, wire ends, 4
clovers, platinum. 18(9.

FIELD TELEPHONES
Complete including bell.
Suitable for office, ware-
house, factory or outdoor
communication. Operate
with small dry battery
lasting many months.
Supplied complete in
wooden carrying case.
Only

each.
5COR Carr. 5/-

.7*.

VARLEY 2 v. 14 A.H. EX GOVT.
ACCUMULATORS

New Boxed. Only 5/9 each, 3 for 15/-, plus are carr.

Open to callers at following branches:

5.7 County (Mecca) Arcade, Briggate, Leeds, I.
54-56 Morley Street (above Alhambra Theatre), Bradford.
8-10 Brown Street (Market St.), Manchester, 2.

A SHORT LIST FROM
OUR VAST STOCK

COSSOR "TRAVELLER'S FRIEND"
4 TRANSISTOR POCKET RADIO

Complete kit of parts to build this wonder-
ful set. Size 6 x 31 x Ilins. Weight
17 ozs. Printed circuit, ferrite aerial,
2in. speaker. Original price 18 gns.
27-19-6 Complete P. & P. 2/6

"EASY SIX" PORTABLE TRANSISTOR
RADIO

Printed circuit, ferrite aerial, 5in. speaker,
push-pull output. Long and Medium
waves. Complete kit of parts.
29-15-0 P. & P. 1/6

LABGEAR AUDIO POWER OUTPUT
METER

Build this wonderful meter in an evening.
Two ranges: 25 mW-1 W and 1 W to 10 W.
Accuracy 5%. Complete kit.
£2-19-6 P. & P. 2/ -

TAPE DECKS
COLLARO STUDIO TAPE TRANSCRIPTOR
3 motors, 3 speeds 1/, 3/, 7). Push button
controls. LIST PRICE 16 GNS.
£12-19-6 P. & P. 3/6

TRANSISTORS
P.N.P. Junction types.

AUDIO, suitable for high gain and low freq.
amplifiers, and for output stages up to
250 milliwatts. Double spot -yellow and
green.

Each 5/-
R.F. suitable for medium and low freq.
oscillators, freq. changers and I.F. ampli-
fiers (1.5 to 8 Mc/s.). Double spot -yellow
and red.

Each 7/6
Type TS1. Suitable for all audio applications.

Post 6d. Each 3/6
One dozen 36/. post free

Special prices quoted for large quantities.

AVANT IC STEREOPHONIC HI-FI AMPLIFIERS -
AT ALMOST HALF LIST PRICE WHILE EXISTING STOCKS LAST. BRAND NEW

IN MAKER'S CARTONS -I00-250 VOLTS -SMALL DEPOSIT SECURES.
PL6/21 10 WATT MONAURAL AMPLIFIER AND
COMBINED PRE -AMPLIFIER CONTROL UNIT
5 Inputs. Size 141in. wide, sin, deep, 4in. high.
19 GNS. CARRL.

!SI IPNRSI.CE7/6.229-8-0

SPA11 STEREO AMPLIFIER AND PRE-
AMPLIFIER

Twin 10 watts output, 3 -dimensional Monaural
reproduction by combining both channels, 3
inputs for each clannnel. Size 14/in. wide, 4in.
high, 81in. deep. LIST PRICE £29-8-0
19 GNS. CARR. & INS. 7/6

STEP 11 STEREO PICK-UP PRE -AMPLIFIER
UNIT

Size 71 x x 21), in. LIST PRICE £6-16-6
£4-19-6 CARR. & INS. 7/6

RECORD CHANGERS
B.S.R. U.A.8 complete with latest 26-19-6"ful-fi" cartridge
Stereo 27-19-6

27-19-6
9 GNS.
23-15-0

COLLARO CONQUEST 4 Speed auto

GARRARD RC120 4 Speed auto
COLLARO JUNIOR 4 Speed Single
Play Complete with Arm and P.U.

P. & P. 3/6.

CRYSTAL DIODES
General Purpose GEX00, each 1/-, per doz. 9/-.
All other types in stock. All types of Sub min.
Condensors and Resistors. Send S.A.E. for our
List of All Components.

DL7-35
POWER

AMPLIFIER
64watt peak out-
put. Freq. re-
sponse 5 c/s-30
Ec/s f OdB. Two
of these can be
used in conjunc-
tion with SP21/2
Pre -Amp. Con-

trol Unit for stereophonic reproduction. Size
144 in. long, 9in. wide, 8/in. high.

£6-19-6 CARR.
LIST PRICE12/6831-10-0

& INS.

SPECIAL OFFER TO ALL OUR CUSTOMERS
Two DL7-85 Power Amplifiers and one SP21/2
Stereo Control Unit at a special 47 GNS.price of
Ideal for use in clubs, halls, public performances, etc.

SP21/2

STEREO PRE -AMPLIFIER CONTROL UNIT
Twin channel. Designed primarily for use with
two DL7 35 Power Amplifiers. Six inputs for
each channel. LIST PRICE £28-10-0

£16-19-6 CARR. & INS. 7/6

WIRECOMP ELECTRONICS
378 HARROW ROAD LONDON, W.9. TEL.: CUNNINGHAM 95 30

Hours of business: 9 a.m. to 6 p.m. Open all daySaturday
Opposite Paddington General Hospital. Buses 18B & 36 passthe door.
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RCA AR88 RECEIVERS.
One of the most renowned American Communications Receivers ever
manufactured. Widely used by all the Armed Services to maintain
World-wide Communications and Monitoring Posts under all con-
ditions. Employs 14 valves, and has 6 switched overlapping wave
bands for complete coverage. Refinements include Mechanical
Band Spread with Logging Scale, Automatic or Manual Volume
Control. Automatic or Manual Noise Limiter, BFO with pitch control,
RF and AF Gain Controls, Variable HF Tone Control, Variable
Selectivity with Crystal Filter, Aerial Trimmer, Choice of Head-
phones or Speaker. Has internal mains power pack for nominal
115-230 volts A.C. In Black Crackled Case,size W. x llin. H. x
lain. D. Thoroughly reconditioned, immaculate in appearance, and
in perfect working order. " D " Model covers 500 kcis-32 Mc/s, price
£45. " LF " Model covers 75-550 kc/s. and 1.5-30.5 Mc/s. Price ,005
(add carriage 30/- and 50/- deposit on returnable transit case). #0,0
S.A.E. brings illustrated descriptive leaflet.

R1155 RECEIVERS.
The famous Bomber Command Receiver known the world over
to be supreme in its class. Covers 5 wave ranges: 18.5-7.5 M cis 7.5
-3.0 Me/s. 1,500-600 kc/s., 500-200 kc/s., 200-75 kc/s. and is easily and
simply adapted for normal mains use, full details being supplied. All
sets thoroughly tested and in perfect working order before despatch,
and on demonstration to callers. Fitted with latest type Super
Slow Motion tuning assembly. Have had some use, but are in
excellent condition. ONLY E9/19/6.
A.C. MAINS POWER PACK OUTPUT STAGE in black metal
case to match receiver, enabling it to be operated immediately
by just plugging in, without any modification. Fitted with 8in.
P.M. speaker E6/10/-. DEDUCT 10/- IF PURCHASING RE-,
CEIVER AND POWER PACK TOGETHER.
Send S.A.E. for illustrated leaflet, or 1/6 for 14 -page booklet which
gives technical information, circuits, etc., and is supplied free with
each receiver. Add carriage 10/6 for Receiver, 5/- for Power Unit.

RCA Sin. P.M. SPEAKER In heavy black crackled metal
case, size 115in. x 101in. x Bin. Designed for use
with AR88 Receiver or any set with 3 ohms output.
BRAND NEW IN MAKER'S CARTONS. ONLY
45/, (Post 3/6).

CANADIAN MOVING COIL PHONES. Low resistance,
fitted noise excluding chamois ear muffs, and leather
covered head -band. Lead terminates to jack plug.
BRAND NEW. ONLY 1918 (Post 1/6).

OSCILLOSCOPE No. 11 by Cossor. A First Grade L.F.
Oscilloscope incorporating a Hard Valve Time Base with
speeds of 1-5-40 milliseconds but easily converted for a
few shillings to produce 3 c.p.s. to 30 ke/s. Has High
Class Amplifier with Fine and Coarse Gain controls,
Brightness and Focus controls, X and Y shifts. A.C. mains
pack for 115 v. -230 v. nominal, fully fuse protected.
Employs 2} in. Tube ACR 10, Front panel 19in. x 71n.
for sack mounting, depth 12in., or can be used In Steel
Transit Case on bench. Complete with suggested Modi-
fication data. BRAND NEW AND UNUSED. ONLY
£12/10/- (carriage 15/-).

CARRYING CASES, solid leather. SLIGHTLY USED.
Internal dimensions 81in. H. x 81in. W. x 4lin. D.
Fitted lock and key, and shoulder strap. Ideal for Test
Instrument, Camera and accessories, eta ONLY 25/ -
(postage 2/-).

BC 342 RECEIVERS. A few only of these famous Ameri-
can sets covering 1.15-18.0 Mo/s. in six bands. Internal
115 v. A.C. Mame pack. A super receiver in first-class
condition and perfect working order. ONLY £25
(carriage 15/-).

HRO MAINS POWER UNITS. A.C. Input 115/230 volts,
Output D.C. (fully smoothed) 230 volts 75 mA., and
6.3 volts 3.5 amps. Complete in black crackled case
ONLY 59/6.

12 -WAY SCREENED CABLE. In 10ft. lengths, fitted
with plugs, originally made for No. 19 Wireless Set.
UNUSED. ONLY 15/- per lead.

P.R. SPEAKERS. 3h9. 19/6. 611n. 17/6. Sim 21/-.
12m. 2916.

SPRAGUE CONDENSERS. Metal cased wire ends. New.
.01 mid. 1,000 v. and .1 mfd. 500 v. 7/6 per dozen.
Special quotes for quantities.

HETERODYNE FREQUENCY
METERS TYPE LMI4

Frequency range 123-20,000 ke/s. in 2 bands. This is the
United States Navy Model of the well-known BC.221
Frequency Meter, but has many additional features
which increase Its usefulness. Voltage stabilisation cir-
cuits and Crystal control ensure extreme accuracy, and in
addition it is fitted with an Internal Modulation switch
to allow use as a Signal Generator. Size only 8}1n. x
Bin. x Olin. Full information on request.

10,000 0 HMS PER VOLT
TESTM ETER

This latest Caby model is a
handy pocket sized tester
51 x 31 x 2/in. Reads low
D.C. voltages at 10,000
ohms per volt, up to 1,000
v. A.O. and D.C. at 4,000
o.p.v. Resistance to 20
mega. D.C. current to 250
milliamps and also Deci-
bels. Complete with Test
Leads, Batteries and In-
struction Book. ONLY

2.61101-.

DOUBLE BEAM
OSCILLOSCOPE

TUBES
Type CV 1596 equivalent to Cossor
09D as used in oscilloscopes by
Cossor (339 series). Hartley and
Erskine (13 series). Listed at
E12/10/-.

Our price £211916 (carriage 5/6)
Brand new in makers' crates

W 119IA WAVEMETER'
Crystal controlled heterodyne frequency meter covering
100 Ws to 20 Mc/s. in 8 switched bands and Is virtually
the British BC221. Power requirements 2 v. L.T. and
40-60 volts H.T. Complete with Calibration Book,
Crystal, Operating Valves and full set of spares. BRAND
NEW IN ORIGINAL TRANSIT CASES. ONLY
£9119/6 (carriage 15/-).

METERS
F.S.D. SIZE AND TYPE PRICE

25 mioroamps D.C. 21in. Proj. circular 59/8
50 microamps D.C. 21in. Flush circular 59/6
50 tnicroamps D.C. 35in. Flush circular 60/-

100 microamps D.C. 25in. Flush circular 39/6
1 milliamp D.C. 2in. Flush square 22/6
1 milliamp D.C. 211n. Flush circular 301-
1 D.C. 2I10. Flush circular - 25/-
1 milliamp D.C. 3lin. Flush circular 50/-

200 milliamp D.C. 2*In. Flush circular 12/8
20 amps D.C. 2In. Proj. circular 7/6
40 amps. D.C. Sin. Proj. circular 7/6

5 amps D.O. Sin. Flush square 12/6
300 volts A.C. 2*in. Flush circular 25/-
500 volts A.C. 211n. Flush circular 25/.

V.H.F. RECEIVER TYPE R.1192. A superb 15 -valve
superhet receiver covering 95-100 Me/s. (2-3 Metres),
being fully tunable over that range, with provision for
Crystal Control. Has 2 stages of R.F., 3 of I.F. BFO.
ACC, etc. Fitted with 2m. square meter for Oscillator
and Audio Signal checking. Size 19in. x 10in. x 10in.
Used but in very good order, thoroughly air tested before
despatch. Power supply required: 240-250 volts at 80
mA., and 6.3 volts at 4 amps. Complete with valves
and circuit diagram. ONLY 79/6 (carriage, etc., 10/6).

HIGH FREQUENCY A.C. VOLTMETER. A first -grade
moving iron instrument with Sin. Mirror Scale reading
up to 150 volts A.C. at 400 and 1,200-2,400 cycles. In
substantial oak case with removable bd, overall size

x 8fin. x 511n. Recently made for the Air Min-
istry by Everett Edgcumbe Ltd., and in. perfect order.
Brand new and unused. ONLY 17/101-. Can also be
supplied for 50 cycles use, either 0-150 volts or 0.300
volts, same price.

POWER UNIT TYPE 8. Primary 200/250 volts A.C.,
50 cycles. Outputs of 250 volts 100 mA., and 6.3 volts
4 amps. Fitted double smoothing and 2 meters to read
H.T. current and voltage. For normal rack mounting (or
bench use) having grey front panel. Size x 7in.
BRAND NEW. ONLY 79/6 (carriage 7/6).

INTERCOM. TELEPHONE SET. Two pairs of Brand
New Headphones connected to Breast Microphones,
with leads, etc., in fitted carrying cases. Supplied with
45 volt battery, 10 yards twin flex, and full instructions
for connecting to make super intercom. ONLY 27/6.
(Post 3/6). Extra flex 3d. per yard.

RECEIVER 8307. A few more of these fine receivers.
9 valves, 3 wavebands covering 1.2-17.0
metres), incorporating built-in speaker and 2 power
packs for use on 100-250 volts A.C. or 12 volts D.C.
In magnificent condition, the finest we have yet had
ONLY £15 (carriage 91). A few soiled sets at lesser
prices to callers only.

12 VOLTS AMERICAN DYNAMOTOR. Delivers 220 volts
at 100 mills. Size 51 x 3/in. diameter. Ideal for running
Radio and Electric Shaver, etc., from car batter.
ONLY 32/6.

MARCONI SIGNAL GENERATOR TF 1440/7. Coverage
85 kcis.-2.5 Mc/s. and 8 Mc/s.-70 Mc/s. Complete, and
in AS NEW CONDITION. ONLY £95.

AMPLIFIER N24

Utilises 4 valves, 1 each 5Z4G, 6V60, 6.77G, 615G
and high quality components such as "C" Core Trans-
formers and Block Paper Smoothing Condensers. A.C.
Mains Pack for nominal 110 x 230 volts. Provision for
600 ohms or High Impedance input. Output to 600
ohm Line. For normal use only requires changing Output
Transformer. Output approximately 4 watts. Designed
for Standard Rack Mounting, having grey front panel
size 19In. x 7in. All connections to rear panel, front
having " On/Off " Switch. Gain Control, Indicator
Light. Fuses and Valves Inspection Panel. BRAND
NEW IN MAKER'S PACKING. ONLY f41916 (car-
riage 10/0).

Cash with order please, and print name and address clearly
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS

HARRIS ELECTRONICS
(LONDON) LTD.

Radio Corner, 138 Gray's Inn Road, London, W.C.1. Phone: TERMINUS 7937
peen until I p.m. Saturdays. We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King's Cross.
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HARVERSON SURPLUS CO. LTD.
83 HIGH STREET, MERTON, S.W.I 9. CHERRYWOOD 3985;6/7

Special

Offer
Mullard OC. 76
-10/6.
Matched Pair-
LI .0.0
Don't miss this
-P. & P. 6d.

MINIATURE
AMPLIFIER

Miniature amplifier, size
3f x x 4fins. Ideal for
record player, etc. Con-
trols, volume/on-off, bass
and treble. Supplied
ready built, less valves
(UY85, UF89, UL84),
and mains transformer,
at the give away price of
14/- P.& P. 2/6.

A medium and long wave superhet, incorporat-
ing two I.F. stages, modern B9 valves (UCH81,
UBF89, UCL83, U785), built-in ferrite rod
aerial. All you need supplied from theoretical
wiring diagram to last nut and bolt (main
components ready mounted), including an
attractive contemporary styled cream plastic
cabinet with gold trimmings. Size 1I} x 4}
x 6fin.

PRICE £6.12.6 Post 3/6.

HARVERSON SUPERHET 4 KIT 12 Wire wound Colvern Pots -all differ-
ent values. 10/6 P. & P. 9d.

THE FAMOUS E.M.I. ANGEL
TRANSCRIPTION P.U. (Model 17A)
A Pick-up for the connoisseur originally priced
at £17.10.0. The last remaining few offered at
E4.10.0 Plus P. & P. 5/-.

500-500 Twin gang condensers with geared slow
motion drive. 3/6 each. 36/- per doz. P. & P. 6d.

A few only -Transistor record player cases in
light grey cloth -complete with motor board.
Size -12" x 8" x 6"-18/6 each. P. & P. 1/9.

MIDGET GRAM AMPLIFIER
READY -BUILT with Speaker

A 21 watt gram amplifier, fitted with
bass, treble, and vol./on-off controls.
Supplied complete with 6 x 4in. 30
speaker, valves (UY85, UF89, UL84),
knobs, etc., all mounted on an attractive
baffle board, size 10f x 7fins.

OUR PRICE 49/_
ONLY / P. & P. 31 -

EXTENSION
SPEAKER

An attractive cabinet
8 x 6 x 2in. fitted with
3 ohm 5in. speaker
complete with lead, a
few only.

19/6 P. & P. 2/6.

This Month's Bargain
Complete and ready for your cabinet, 4 valve superhet
chassis, complete with valves, ferrite aerial, dial and knobs.
Valve line up-UCH81; UBF89; UCL83; UY85. L and M

wave. Price E4/19/6 P. & P. 3/6.

TRANSISTOR BARGAINS
ALL MULLARD FIRST GRADE

0071
0072
0072 Matched Pair ..........................
0C45 Green Spot ...... ....... ............. ....... ...
0C45 Blue Spot
0C44.... .. ......... ........ .

SB305 Semi Conductor
0A41 Diode

Postage on all the above 6d.

8/-
12/-
25/-
15/-
15/-
15/6
10/6
3/6

SPEAKER FRET
Super quality heavily woven fret. 54
inches wide. Usual price 50/- per yard.
P. & P. 1/-.
OUR PRICE, I 1 per yard

MIDGET I.F. TRANS & COILS
A pair of midget 465 kc/s. I.F. trans-

formers, plus LW and MW coils.
OUR PRICE 10* per set. P.-& P. 1/9.

CYLDON 12 CHANNEL
TURRET TUNERS

New purchase offered at still lower
price. I.F. 33-38 Mcjs. Complete
with PCC84 and PCF80 valves and
8 sets of Coils for 5 Band I channels
and 8, 9, 10 Band III. New and
unused. Value over £7
OUR PRICE, Post paid. 32/6

--- RECORD CHANGERS ---
GARRARD RC 98 Mk. 4H. 4 -speed autochange

RC 120/D Mk. 2 ,,
RC 120 Mk. 4D
RC 120 Mk. 4H
RC 121 Mk. I
RC 121 Mk. 4H
RC 121/40 Mk. 2

E16.10.0
E9. 0. 0
£9. 0. 0
E9. 0. 0
£11.0. 6
E11.0. 6
E11.0. 6

COLLARO RC 54 4 -speed autochanger £6.19. 6
RC 594 £7.19. 6
Conquest E6.12. 6
Challenger " _. 0.19. 6

B.S.R. Monarch UA8 4 speed autochange E6.19. 6
TUB 4 -speed single player less pick-up £2.10. 0

Carriage and ins. on each of above 5/- extra.
NOTE: Any of the above with Stereo Cartridge and Fittings, 16/- extra.

MONAURAL AMPLIFIER
This amplifier as illustrated, made by a

leading manufacturer. Mullard valves-
ECC83, EL84 x EL84, EZ80. Bass, Treble
and Volume on remote panel. Elegant
Knobs. OUR PRICE one month only
E4.16.6 plus P. & P. 3/6.

RECTIFIERS FOR
BATTERY CHARGERS
12 v. I amp. 4/3 12 v. 4 amp. 12/6
12 v. 2 amp. 7/- 12 v. 5 amp. 14/6
12 v. 3 amp. I0/- P. & P. 6d.

PICK-UP CARTRIDGE
BARGAINS

STUDIO P 17/6
ACOS HIGH G 17/6
E.U. POWER POINT 12/6
RONETTE 18/6
G.C.Z. 16/6

P. & P. 1/ -

TAPE DECKS --
LATEST B.S.R. MONARDECK (single speed) 3Iin. per sec., simple
co trol, uses 5fin. spools £9.19.6
pl s 5/6 carriage and insurance (tapes extra).
COLLARO STUDIO DECK piano key controls, pause control, space
lb, additional head, uses 7in. spools, with counter .....................£14
pl s 6(- carriage and insurance (tapes extra).

CONDENSER / RESISTOR
PARCEL

50 mixed P.F. Condensers and 50 mixed
Resistors. An assortment of useful
values. All popular sizes -all new -
a must for the serviceman and con-
structor. ONLY 10!-. P. & P. 1/-.

GUARANTEED VALVES *
NEW and BOXED *

PROMPT DISPATCH *
POST 6d. per Valve extra *

ATP4 3/3
AZ1 9/3
AZ31 11/2
B36 14/-
CBL31 22'9
CCH35 2219
CIA 11/9
c1,33 18/
C Y31 15/9
DAF96 8/8
0F94 8/6
01163 11/8
1)1(94 8/6
0196 8/8
EAS0 1/3
EA B('80 8/6
EA1/42 9/6

EB34 1/9
EB41 8/-
EBC33 6/8
EBC41 8/9
EBF80 91-
EBF89 9/-
ECC81 7/6
ECC82 7/-
ECC83 8/6
ECC84 9/8
ECC85 9/-
ECF80 11/3
ECF82 12/3
ECH21 23/.
ECH42 9/-
ECH81 . 8/6
ECL80 9/3

YOU ARE INVITED !
Spend a day browsing around our premises at
83 HIGH ST., MERTON, S.W.19 (one minute
South Wimbledon Tube.)
We have a wealth of components, valves, chassis, tape decks,
autochangers, amplifiers, F.M. tuners, record players, tape
recorders, cabinets, and a whole host of other things we just
don't have the space to describe. Please come and look for
yourself. We will be pleased to see you, and there's no
obligation to buy.

COSSOR C.R.T. SNIP
108K 10 -inch. New and boxed,

15/-, plus 6/- P. & P.
75K 10 -inch. New and boxed.

15/-, plus 6/- P. & P.

ION TRAP MAGNETS
To suit the above, 2/9 each.
P. & P. 3d.

STEREO AMPLIFIER
Complete with 2 Loudspeakers.
A compact amplifier combining latest
features with good reproduction, and
ample volume. Complete with valves
(ECL82, ECL82, EZ80), panel, knobs,
etc. and 2 matched 30 loudspeakers.
Few only -Order Now.

5.10.0Plus 4/6 P. & P.

ECL82 9/9 EY51 9/3 KTZ41 3/3 PY80 7/- 1350 7/6 UL41 9/6 SCOOT 11/9 5S4
9/3 EY86 9/3 N37 18/6 PY81 8/- 076 7/6 UL44 25/- 11)5 11/9 3V4

EF42 10/3 EZ40 7/- N78 18/6 PY82 6/6 U801 98/. 0146 25/- 106 11/9 5114GY
EF50 3/9 EZ80 6/6 N339 28/- PY83 8/- UABC80 9/6 UL84 8/6 1115GT 10/- 51140
EF80 7/. EMI 6/6 @Z4 5/- PZ30 18/6 UAF42 8/9 111,16 18/6 1L4 6/- 5V4
EF85 7/- EZ90 7/- P61 3/8 PEN4501) UBC41 8/6 UU8 25/- 1105 8/- 5Y3G
EF86 11/6 GZ32 11/- PCC84 8/6 245/- UBF80 8/9 UYIN 11/9 1N5 9/9 6Y3GT
EF89 81- KT32 9/3 PCF80 9/- 81'41 2/9 UCC84 10/- UY21 11/9 1115 7/- 5Z4G
EF91 5/6 KT33C 8/- PCF82 11/9 8P61 2/9 UCC85 10/6 UY41 7/- 184 9/9 5Z4114
EL38 24/6 KT36 28/- PCL82 11/6 SF4/5 9/9 1101(80 15/6 UY85 6/6 185 6/- 6A7
EL41 9/6 KT55 10/1 PC1,83 13/6 SP4/7 9/9 UCH42 9/9 VP41- 8/- 1T4 5/6 6A8G
EL42 9/6 KT61 9/6 PL38 16/6 T41 22/- UCH81 9/9 VP133 14/- 2%2 4/. 6AC7
EL81 15/6 KT63 7/. PL36 14/6 U22 7/6 UCL82 15/6 X22 16/9 3A4 6/6 6AG5
EL84 8/6 KT66 16/- PL81 11/9 U25 18/- UCL83 11/6 1A3 8/- 3A8GT 5/6 6A115
EM84 8/9 KT88 21/- PL82 8/- U26 11/9 U1'41 8/6 1A5GT 5/6 306 4/6 6AL5
EM80 9/8 KTW61 6/- PL83 . 11/- U37 25/. UM 8/6 1A7GT 11/9 3Q4 7/6 64015
EM81 9/6 KTW63 7/- PX25 11/9 1145 14/- UF89 816 102 11/- 3050T 9/- 6A1816

7/-
8/-
9/-
6/3

10/9
7'6
7/8

6AQ5 '71-
6AT6 8/-
6AU6 9/9
6BSG 8/9
6BA6 7/-
6B116 7/6
6BG6G 22/-

6116
60116
6F6G
6F6M
6F1
6F13
6F15

4/6
9/9
71-
7/-

18/-
13/-
18/-

61171/1
6K80
6K6GT

T66K87GGT
6K8GT
6K25
6L1

7/-
6/b
5;t

181
14/4

8/66BH6 8/6 6F17 11/9 6160 7A
9/6 613.16 8/6 6F33 16/6 616M 9 

10/6 6BR7 11/9 6116 2/3 6L7G
8/6 6BW6 8/6 6H6GT 2/3 6118 13 1
61-
5/8

6BW7
6C4

8/-
3/9

6J5GT
6J5M

4/6
6/-

661,K179 17,4:

6/- SCOOT 6/- 6J6 5/6
6/- 6C6 4/6 6J7G 6/- 6Q7G 7/-

11/9 6C31 7/- 6,17M 8/6 6Q7GT 9/-
4/6 60060 281- 61(76 8/9 68A7GT '7/6
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SPECIFICATION

 425mW Push -Pull Output

 6 '' Top grade " Ediswan Transistors

 New Type Printed Circuit
with all Components Marked

 Full Medium and Long Wave Tuning

 High " Q " Internal Ferrite Aerial

 Car Radio Adaptation and AVC

 Slow Motion Fingertip Tuning

 " Hi-Fi " Quality Speaker

 Size 93 x 73 x 3fin. Weight 4316.

ALL COMPONENTS
AVAILABLE SEPARATELY

Wherever
you are

" First Class
in every
way "

COMBINED PORTABLE/CAR RADIO
EQUALLY SENSATIVE ON MEDIUM AND LONG WAVE BANDS

ALL THE CONTINENTAL
AND LOCAL STATIONS AT

YOUR FINGERTIPS
CALL FOR DEMONSTRATION

* STEP BY STEP FULLY ILLUS-
TRATED INSTRUCTIONS

*ALL COMPONENTS GUARANTEED
* AFTER SALES SERVICE

Total Cost of all Components
£1 1.10.0 P.P. 3/6

including Cabinet, Battery
Transistors, Car Radio, AVC

and all necessary items.

* SIMPLE TO CONSTRUCT
* NO TECHNICAL KNOWLEDGE

REQUIRED
* WORTH DOUBLE WHEN BUILT
* EXCELLENT RESULTS ANYWHERE

DESCRIPTIVE LEAFLET FREE I
ON REQUEST

RANGER -3
PERSONAL

rk POCKET RADIO

FULL TUNING OF MEDIUM WAVEBAND AND
AMATEUR TOP BAND (120 metres to 500 metres)

 LUXEMBOURG GUARANTEED
(where normally receivable)

* Full Station Separation
*Calibrated Dial
* Fingertip Control
*6 Months' Battery Life
* Fitted Volume Control
*3 High Gain Transistors
* Size 4* x 3 x
TOTAL COST with

Personal Earphone,
Battery Transistors, etc.

79/6 P.P'1/6.
All parts sold separately

and guaranteed
 NO EXTERNAL

AERIAL OR EARTH
 AFTER SALES SERVICE

Full Instructions and Prices FREE On Request
Continental as well as local sta ions-GUARANTEED!

MEDIUM
LONG AND

SHORT WAVE

SEVEN TRANSISTOR
SUPERHET

* PRE -BUILT UNITS *
-THE NEW EASY WAY TO BUILD A RADIO -
 Press Button Short, Medium and Long Wave Coil Pack

0C170 OSC/Mixer stage. Printed Circuit. Pre -aligned and
Tested. 67/6 P.P. 1/6. Plus 22/9 P.T.

 Printed Circuit IF Strip, 2-0C169, Pre -aligned and Tested
92/6 P.P. 1/6.

 One Watt 4 -Transistor Hi-Fi Amplifier. Printed Circuit,
92/6 P.P. 1/6.

 8 inch Ferrite aerial with coils, 12/6. 176pF-176pF Tuner
for above, 9/6.

FULLY ILLUSTRATED BOOKLET SHOWING
INTERCONNECTION OF ABOVE 2/6

 SPECIAL OFFER  SPECIAL OFFER 
6 EDISWAN 6 MULLARD
TRANSISTORS TRANSISTORS
AND TWO DIODES I AND TWO DIODES
I-XA102 I-OC44
2-XAI01 ONLY 2-0C45 ONLY
I-X8103 57/6 1--0

C72
007 I 62/62-XCIO1 2

and PER SET and PER SET
2 Diodes P.P. If- 2-0A81 PP. 1/ -

CRYSTAL MICROPHONE INSERTS
Fully Guaranteed

* ACOS, 43-1, 2+in. round 12/6, P.P. 6d.
* ACOS, 14-9, 13in. round 7/6, P.P. 6d.
* ACOS, Sin x 7/6, P.P. 6d.
*'-,in. square (ex -units) 3/6, P.P. 6d.

"STEREO
3-D"

STEREO RECORD PLAYER
AMPLIFIER

New high -gain circuit with full tone,
balance and volume controls. Can be
used with all types of records as well as
stereo.

*2 WATTS PEAK PER CHANNEL
* ECC83; 2-ECL82 VALVES
* MAINS 110/250V A.C.

Complete with speaker t5.7.6
sockets, calibrated dials, etc. cu
BUILT and TESTED P.P. 2/-.
** COLLARO 4 -SPEED STEREO

AUTO -CHANGER, ideal for use
with above amplifier E7/10/0, P.P. 3/6.
** 9 x 6in. large magnet Elac speaker,

for use with STEREO 3-D, 37/- pair.
P.P. 1/6.

PRACTICAL
TRANSISTOR CIRCUITS

No 2.
GADGETS
AMPLIFIERS
TRANSMITTERS

Now contains 40 Easy to
Build Transistor Circuits for
the home constructor with
diagrams and prices.

RECEIVERS
TEST UNITS

All transistor

3'6
POST
FREE

TRANSMITTER/RECEIVER
Army Type 17 Mk. II

Complete with Valves, High Resistance Head-
phones. Handmike and
Instru,ion Book and
circuit. Frequency range
44.0 to 61 Mc/s. Range
approximately 3 to 8

miles. Power require-
ments: Standard 120 v.
H.P. and 2 v. L.T. Ideal
for Civil Defence and
communications.
BRAND NEW

45/-

931A (27M1)
PHOTO - MULTIPLIER
BRAND NEW, ORIGINAL CARTONS

80- P.P. 1,'-. BASE 2 -

QUARTZ
CRYSTALS
FOR
TRANSMITTING
RADIO
CONTROL,
OSCILLATORS,
ETC.
Free List on
Request
ALL TYPES FOR
ALL PURPOSES

0
FREO-KC

CHANNEL

11011@i-11111

TRANSISTORS
From

3'6
EACH

SEND FOR NEW FREE LIST
WITH DATA AND USES
FULLY GUARANTEED
We can Supply a Trans-
sistor for Every Need!

VALVES
TRANSMITTING
RADIO AND TV
VALVES, TUBES

AND
INDUSTRIAL
TYPES.

NEW FREE LIST
ON REQUEST.

STANDARD AND
MINIATURE COMPONENTS

We stock the large t range of
components in the country for
the home constructor.

We Have
Your Item

in Stock

FREE LIST AND DATA ON
REQUEST.

HENRY'S RADIO LTD.
5 HARROW ROAD, EDGWARE ROAD, PADDINGTON, LONDON W.2

Opposite Edgware Road Tube Station, PADdington 1008/9. OPEN MONDAY to SAT. 9-6 .THURS. I o'clock

TRADE ENQUIRIES
INVITED ON
ALL ITEMS

QUOTATIONSBYRETURN
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Willi/mons
METERS GUARANTEED

F.S.D. Size
100 Microamp 3*in.
50 Microamp

250 Microamp 2 in.
2500 Microamp21

in.

in.
1 Milliamp 2iin.
2 Milliamp 2*in.

30 Milliamp 2fin.
100 Milliamp 2fin.
200 Milliamp 2}in.

1 Ampere 2*in.
3 Ampere Etin.
6 Ampere 2}in.

10 Ampere Ellin.
20 Volts Erin.
30 Volts 2*in.
40 Volts 2*in.

500 Microamp 2in.
1 Milliamp 2'n.
5 Milliamp 2in.

10 Milliamps 2in.
20 Volts En.
30 Volts 2in.
40 Volts En.
15 Amps Tn.
3 Amps 2in.
5 Amps 2in.

30-0-30 Amps. En.
50-0-50 Amps 2in.
500 Milliamps A.C. 3*in.
25 Amps D.C. 2*in. MI/FR
50 Amps A.C. 4in. MI/F or PR

300 Volts A.C. 2*in. MI/FR

Type Price
MC/ FR 801-
MC/FR 701-
MC/PR 40/-
MC/FR 37/6
MC/FR 351-
MC/FR 25/-
MC/FR 15/-
MC/FR 15, -
MC/FR 15/ -
MC/FR 35, -
MC/FR 351-
MC/FR 35/-
MC/FR 35/-
MC/FR 35/-
MC/FR 35/-
MC/FR 35/-
MC/FR 25/-
MC/FR 27/6
MC/FR 27/6
MC/FR 27/6
MC/FR 27/6
MC/FR 27/6
MC/FR 27/6
MC/FR 12/6
MC/FS 27/6
MC/FS 27/6
MC/FR 16/6
MC/FS 12/6

. MI/FR 30/-
7/6

65/-
25/-

EST.
1921

Postage on meters 1/6

Complete list of meter.
available Including the
new Taylor pocket -eke
Multimeter Model 127A.
20,000 ohms per volt.
20 megoluna, 20 range.
A.C. and D.C. 210.
poet 216.

METER RECTIFIERS 250nA 1 MA., 5 M.A., F.W. bridge, 11,1, post 6d.
CROSS POINTER METERS. 2 separate 100 microamp movements, 22/6.
MICROAMMETER. 250 F.S.D. 31in. F.R. Sangamo Mod. S37. Scaled
for valve voltmeter. Circuit available free, 55/-, post 1/6.
UNI-PIVOT GALVANOMETER, by Cambridge Instruments, 50-0-50
microamps, dia. 4in. Knife pointer, mirror scale. Complete with
leather carrying case. Ideal for laboratory use, 910, carriage 3/-.
PORTABLE VOLTMETER. 0-160 volts A.C./D.C. accuracy within 2%,
8in. mirror scale, knife pointer, in polished case. A precision moving iron
instrument at a very low price, 14/19/6, post 3/6.
WHEATSTONE BRIDGE 1 to 10,000 ohms, plug type, 25, carriage 7/6.
AVO TEST BRIDGES. 220/240 volt A.C. Measure capacities from 5 pf. to
50 mfd. and resistances from 5 ohms to 50 megohms. Valve voltmeter
range 0.1 to 15 volts and condenser leakage test. Full working instruc-
tions supplied with instrument. 89/19/6, post 3/-.
SLOW MOTION VERNIER DRIVE. Scaled 0-180°. Ratio 38:1, diam.
3in. 15/6, post 1/6.
FREQUENCY METERS. 45-55 cycles per second 230 volts, Bin. dia.,
Flush Round. Brand new in maker's box, 810/10/-, post 3/6.

MINIATURE PRECISION
MOTOR, 12 v. D.C. Size
11 x l*in. diem. Latest
development. Extremely
powerful with low con-
sumption. Weighs as little
as two ounces and totally
enclosed in polythene
protective case. Three
position switch; forward,

reverse and stop. 7,000 r.p.m., self lubricating and long life sintered
bronze bearing; 16/6, post 9d. Ask for free length of polythene
flexible drive.

AMAZING OFFER!'
POWERFUL 6-I2v.DC

f - ---MINIATUREMOTORSAto)

OFFERED AT A FRAC77ON OF MAKERS PRICE

RELAYS P.O. TYPE 3000
Built to your own
specification

Keen Prices

Quick Delivery

Contacts up to
8 -Changeover

MINIATURE RELAYS:
Siemens High Speed Sealed.
2.20 + 2.20 H96A 15/6
1450+1450 H96C 19/6
5000 +5000 H96D 22/6

mon +17000 H96E 25/ -
Siemens High Speed Open
1000 + 1000 H85N 15/-

S.T.C. and G.E.C. Sealed.
211 2 C.O. 4184GA 18/6

7000 2 C.O. 4184GD 19/6
25000 1 makeHD 4186EE 22/6
27000 2 CO. 4184GE 21/6

18011 2 m 2 b M1087 19/6
6700 4 C.O. M1092 21/6

8500+8500 H85W 15/- 25000 1 C.O. M1022 22/6
10000+10000 H95A 17/6 50000 2 C.O M1052 26/-
ERICSSON SEALED. Highly sensitive. 70000 1 C 0 24 v. 25/-.

Comprehensive range available from stock.
SWITCHES. 1 hole fixing, 3 amp. 250 volt.
1/6 each, 12/- doz.
RACKS --POST OFFICE STANDARD. Oft. high
with U -channel sides drilled for 19in. panels,
heavy angle base, 4ft. 10in. in stock.

TELePrIONE SET TYPE " A." Ringing and speaking both ways on a
four -core cable. Carries the voice loudly and clearly over any distance. Two
handsets are supplied as illustrated and the set is complete with Pushes,
Buzzers, Battery, Plugs and Sockets. We can supply 4 -core PVC cable at
10d. per yard or 2 -core at 3d. per yard extra. Price 75J- set, post 3/6.
TELEPHONE SET " TELE-F." This is the best known portable telephone
ever made, it has a built-in generator for ringing the other instrument and
requires only twin wire between the sets. The set of two instruments and
batteries in carrying case, 87/10/-, post 7/6. Twin flat P.V.C. wire 3d. yard.
TELEPHONE SET TYPE "K." The most compact telephone set available
as the 4* v. flat battery and buzzer is built-in to the hand instrument. Ring-
ing and speaking both ways on twin wire, instrument is complete with 5ft.
flex. Easily hangs on the wall. Set of two instruments, 815/10/-, post 3/6.
JACK PLUGS. Cylindrical bakelite screw -on cover,
2 contact 2/6, post 6d. CJ-"1SOCKETS.

One hole fixing for above, 3/6, post 6d.

RESISTORS EX STOCK, IN QUANTITY WIRE WOUND, HIGH
STABILITY CARBON ETC., BEST MAKES AT LOWEST PRICE.

MAGNETIC
COUNTERS

Counting to 9999.
2-6 v. D.C., 15/- each, post 1/6,
75-230 v. D.C., 15/. each, post 1/6.
HIGH SPEED TYPE No. 100c.
35/-, post 1/6.

VEEDER-ROOT MAGNETIC COUNTER. General purpose type with zero
reset. 800 counts per minute up to 999,999. 48 volt D.C. 55/-, post 2/6.
SATCHWELL THERMOSTATS adjustable between 70°-190° fahrenheit.
Operates 0-440 A.C., 20 amps., llin. stem. Fitted cover. 25/-, post 2/6.
ROOM THERMOSTAT. Adjustable between 45 and 75 deg. Fahr., 250 v.
10 amp. A.C. Ideal for greenhouses, etc., 35/-, post 2/-.

THIS MONTH'S SPECIAL OFFER: H.P. CAPACITOR MOTORS.
230/240 volts, 50 cycles, 1,420 r.p.m. fin. shaft, resilient mounting.
Or with fin. shaft on standard foot mounting.

Either type gs . 10 . 0. carriage 10/-.

ROTARY CONVERTERS. Input 12 D.C. Output 230 A.C. 60 cy. 135
watts. In fitted case with variable resistance, 0/300 voltmeter. The ideal
job for T.V. and tape recorders where A.C. mains are not available. S10,
carr. 15/-. Special connectors, one fitted with Eft. heavy duty flex and clips
for D.C. side, 10/. set, post 1/-. ROTARY CONVERTER, input 12 v. or 24 v.
D.C., output 230 v. A.C., 135 watts, 511/10/-, catriage 7/6.
ROTARY CONVERTER. Input 24 v. D.C. Output 220 v. A.G. 250 watts.
Pedestal typewith D.P. Ironclad switch. BRAND NEW. 517/10/, Cge.16/-.
BATTERIES. Portable Lead Acid type, 6 volts 125 ampere hours. In metal
case 16in. x 8in. x llin. (Two will make an ideal power supply for our 12 volt
Rotary Converters.) Uncharged 86/10/- each, carriage 15/-. 24 volts 85
amperes, 214 each, carriage 15/-.
15 AMP. BATTERY CHARGER (Westinghouse Type B.C.3) will charge
three lead acid cells at 15 amps. Input 200/250 volts, 50 cycles A.C. Charg-
ing current is regulated by four -position switch and variable resistance for
fine control. Fitted with 0/20 ammeter, rotary on/off switch and rewirable
fuses. This first-class instrument at the bargain price of 815/0/0, cge. 15/-.
GEARED CAPACITOR MOTORS. 220-240 v. 50 cy., 30 watts, 300 r.p.m.
also spindle for 1425 r.p.m. A powerful and useful motor 75/-, post 3/6.
TERMINAL BLOCKS. 2 -way 4/. doz., or box of
50 for 15/-, 3 -way 6/- doz., 50 for 22/6, post 1/6.
T.C.C. CONDENSERS. 0.1 Mfd. 31 kV. 75/- each, 1
Mfd. 10 kV. 45/- each.
SOLENOIDS suitable for remote control, mechanical
indicators, etc. 12 v. D.C., 400 M.A., 300, 3*in. arm,
}in. movement, each, post 1/6.
WIFE BATTERIES, Nickel Cadmium 12 volt 18 ampere hours crated and
connected alkaline filled Brand New 14 each, carriage 10/-. Also available
2.4 volt 10 ampere hours, 20/- each, post 3/6.
TRANSFORMER. Single Phase 250-115 volts 50 cycles 5 KVA double
wound, 830, carriage extra.
PUMP Electrically Driven by a 24v. D.C. motor. Works efficiently on 12v
Totally enclosed, self lubricating driven through 4 to 1 reduction gearbox
delivering 60 g.p.h./301b./sq. in. Inlet and outlet unions f BSP 37/6, post 2/6.
OSCILLOSCOPE No.11 with high-class amplifier, 230 volts 812/10/-, cge. 15/-

ELAC LOUDSPEAKERS P.M.
Sin. Round, 3 ohms, 12/6, post 1/6.

L. WILKINSON (CROYDON) LTD.
19 LANSDOWNE RD. CROYDON SURREY
Phone: CRO 0939 Grams: WILCO CROYDON
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Get Finest Value from IRONGATE-England's Leading Equipment Wholesalers
Bulk Buying means LOWEST PRICES. All Equipment is in TIP-TOP condition

SUPPLIED
COMPLETE
WITH CRYSTALS.
Accessories can be
supplied to order at
extra cost.

£7-10-0

LATEST miniature
EXPORT °P4t-1

WALKIE TALKIE
" 88 " sets -just released by Ministry of
Supply. Produced to exacting specifications rir,ToEurg

by leading manufacturers E. K. Cole & Co. this
Transmitter/Receiver weighs only 5+-1b. (approx.)
and measures 31in. x 5+in. x 9+in. It is a 4 frequency
channel set, crystal controlled, 38-40/40-42 Mc/s.,

and operates from a Standard Dry Battery-HT/LT. 94/I.
3 v. (i.e. Ruben Mallory Type 1 ). 14 of the current series

Only CIO of B7G valves are employed: 1-3A4, 6-1 L4, 4-IT4, 1-IS5.
each. 2-IA3. Each set is in first class condition.

Special quotations for quantities up to 3000 sets. "22" SETS AL.O-300 available only. New condition E10 each.

is AERIAL

UNIQUE
OFFER!

World Famous
TELEPHONES

"F" TYPE
in Attractive Case

carr.

per pair 9/ -
The best portable telephone ever
made. Original cost E40! Range
up to 5 miles. Ideal for FACTORIES,
BUILDING SITES, FARMS,
OFFICES, 2 perfect case sets with
batteries, 1001t. cable, etc.

D3 STRANDED TELEPHONE
New Mile Drum 85/-. Carr. 17/6.

CABLE.

HEAVY DUTY
20 AMP. L.T. SUPPLY UNIT

by
S.T.C.

Normal
cost over

E100

Essentialequipment
for Electronic

Engineering. research
laboratories, schoo!s.

Ideal for battery charging etc.
Guaranteed for 20 amps.

Output: D.C. Variable up to 20 amps. and
24 v. or trickle charge 125/3501700
ampere hours.

Input: A.C. 100;260 volts 45/65 cycles.
Size: 16 x 24 x 32in. high.
In attractive
Grey Cabinet. £22-10-0

ex Warehouse
(Circ. dings. and instru. loaned for 10)- deposit.)

750,000 YARDS ! !

SCREENED WIRE FLEX
FOR ONLY 2d. per yd.
For Immediate Delivery -lac below cost.
Specification: Close braided 14/.00481n. Covered

p.v.c. Tinned Copper. Screened. Assorted
colours. Applications: Microphone leads, pick-up
heads, etc. ON MAKER'S REELS.
220 yd. REELS (min. quantity) on /12 P. P.
TEN REELS £17. Carr. Paid. %Mi.,. 5/..

VARIABLE TRANSFORMERS
BRAND
NEW

OUTPUT (1.3KVA.) Completely Variable 0 to
260 volts. 5 amps. INPUT 230 volts, 50/60-
A SHROUDED FULLY VARIABLE TRANSFORMER

FOR BENCH OR PANEL MOUNTING.
SIZE: Approximately 210 inches Cube.
WEIGHT: Approximately 131b. £9.0.0
PRICE: RIDICULOUS, ONLY

Plus 12/6 carr., supplied and boxed new.
Also available 10 amps. Transformers 618151 -
and 20 amps. 632/10/,

'CONSTANT VOLTAGE
TRANSFORMERS

FERRANTI 71-KVA MOVING COIL
Stabilized output voltage in the range 200.250 v.
Plug -board tappings. The selected output voltage is
constant with +I% at all loads 0 to 30/37I amps.
when the supply voltage in varying over the range
+8% to -12%.
* Frequency compensated 45-55 and 54-66e/s.
* Excellent output wave-fortn.
* Can be used as a variable transformer.
* Unused. Complete with spares and Instruction
book at a fraction of the normal cost.
* A.C. MAINS STABILIZER. ONLY 165

AUTO TRANSFORMERS
SICVA Air Cooled (100% under -rated).
GUARANTEED 230/250 tapped, 12 amps.
6 KVA 103/120 tapped 28.5 amps
Made by well-known manufacturer and homed
in strong metal case. Weight: 2 cwt.

Brand new, in original maker's case.

PRICE £15 . 0 . 0 Carr. 25/-.

TELEPHONEgi

1041

SET

--x,
...... ,,,,,.,

-- sAVE '""A

'''l limn .,"- ft

A r.4101.E(Ekk, sm. ..,... 1

Ex Govt '%...»..... tj

/PUBLIC ADDRESS!
SYSTEM in

f, FOR OFFICES, FACTORIES M lioGNS1
li
ft WAREHOUSES i cm au 30t j

11!1.11i

Set by TRUVOX,
etc. Comprises :
Amplifier, four
Loudspeakers,
Heavy duty mic.,
Leads etc. 6 or
12 v. D.C.

AERIAL

)(

MASTS
IMPROVED TYPE 50 MK.II

36ft HIGH
Kilt comprise -six akin. dia.
Tubular Steel Sections of 6ft.
length, top -section and bare
Pickets, Guys and Fittings.

thisYOUcan purchase this
normally expensive MAST
far a traction of Its coat.
Please add £1 for (return-
able) wooden carrying care.
The MAST is particu-
larly suitable to lake
aerials for Tx., Rx.
F.M. and TV (especially
COMMERCIAL) and has
many other uses. Extra
6ft. sections can be sup-
plied at 11/6 per section.

£8.10.0 only 15/6.

U.S.A. Type 45ft. TELECOM AERIAL
MAST. (7 sections, 6ft. Bin. x 2/in., guys,
etc.). This entirely complete set in carrying
case 124 Gns. Carr. 17/6. Or 2 sets for £25.
Carr. extra. British Manufacture only.
ARMY TYPE 32FT. MASTS similar to
above but 10 lin. screw -sections, suitable for
permanent lightweight installation. Kit in
canvas bag, ES/15/-. Carr. 7/6.

Limited Quantity
36ft. TELESCOPE MASTS

Finest quality brass. Non -rusting. Base
diameter 24 -in. Complete with hand -winding
winch for easy, rapid extension; and cable -
wire bracing stays. One of the best masts
ever produced. I M each
Winds down to 9ft. I, Carr. L1/10.

Dept.(WWI3), 2, IRONGATE WHARF ROAD, PRAED STREET, LONDON W.2
PADDINGTON 22311213
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FAMOUS TAPE RECORDER
LISTED
29 gns.

.---
-;,----

' NOW.....)
--1,--- 18

'

gns.
1 UNREPEATABLE

VALUE

Famous manufacturer. Huge purchase
allows us to offer at tliis amazing price.
Beautifully styled, resale covered cabi-
nets. Colours: Red, Grey, Black. Storage
space for 4 tapes, mike and lead. In-
corporating the latest B.S.R. Deck.
LOOK AT THESE EXPENSIVE FEA-
TURES. Controls: Record/Playback
switch and rewind with interlocking device
to prevent accidental erasure. Tone
and volume controls. Superimpose and
electronic eye. Small overall size 141 x
141 x 71in. Lightweight, only 211b. 51in.
standard tape. Terms: Cam. & Ins. 12/6.
Microphone 27/6 extra. Tapes 19/9.

PLESSEY T.V. CHASSIS
FOR SPARES 9'6
56 resistances. 54 condensers. 13 valve
holders. 4 transformers. Chokes 250 ma.
Metal rectifiers 300 volts Q 250 ma.
Fuse panel. Focus magnets. Plugs.
Sockets. Cam. 7/6.

REPLACEMENT, REBUILT

T.V. TUBES 12 guaranteemonths

Carr. & Ins. 15/6.
2lin. tube £8/10/-. 17in. tube
£7/10/-. 22 allowed on old tube.
12, 14, 15in., tubes 65/10/, £1
allowed on old tube. Terms
available over 20 weeks.

CONTEMPORARY
EXTENSION
SPEAKERS 19/9
Ideal for extra stereophonic speaker.
covered in smart two-tone leatherette.
Beautifully made. Including 8in.
speaker. P. & P. 3/9.

EXTENSION
SPEAKERS

19/9
8in. P.M. Speakers fitted into polished
cabinets. Standard matching to any
receiver. (Complete.) Switch and flex
included. P. & P. 3/9.

BARGAIN SPEAKER 5/9
8in. P.M. Repaired cone defect not
affecting reproduction quality.
Sin. P.M. SPEAKER 5/9
As above but with output transformer.
Sin. P.M. SPEAKER 9/9
Perfect quality. Fitted output trans-
former.
ELLIPTICAL SPEAKERS 15/9
8 x 3in. and 7 x 4in. Brand new
Also 9 x 4in. @ 19/9.
P. & P. on each 2/9.

TELEPHONE SETS 7/9
X.W.D. Wireless remote control unit.
E.M.K.II (ZA11954). Including morse
tapper, switched, jack plugs, etc. Less
phone. Ins. and carr. 3/6.

DELUXE I "STUDIO TWIN
TAPE I

RECORDER I

ff

Quality Twin Speaker Tape 4
our price Recorder at this amazing

LISTED I NOW 29 gns.
31 gns.

22 I

reduced price. 7in. 1,200ft.
Standard reels. Latest Studio
3 -speed Deck, 11, 3L 71 I.P.S.

gns. I Includes Twin Tracks, Reverse
counter, Pause control and
magic eye recording indicator.

in Red/Beige with carrying handle. speakers. 3 watts output. Attractive design cabinet in beige.
Beautifully styled rexine covered cabinet I Volume and tone control, superimpose switch. Two matched

Size: 141 x 13 x 91in. Storage comp. Size 19in. x 13in. x 8in. Ins. & Carr. 12/6.
in lid for tapes and mike. Speed 31in. per I

second. Compact set using latest 5 valve EXTRAS: Microphone 27/6. Tape 25/-.
amplifier with 4 -stage amplification and
separate valve for Bias osc. 2 controls.
Contatns 7 X 4in. elliptical speaker and
incorporating B.S.R. Tape deck. 51in.
standard tape. 3 months' guarantee.
Ins. & Carr. 12/6. Deposit SS plus Ins.
Carr. and 20 payments of 17/-.

DELUXE
TAPE

RECORDER

CABINET

ONLY

29/9

Beautifully made
Tape Recording

Cabinet. Size: 13 x 101 x 7in. Covered
in two-tone coloured rexine cloth. Stylish
design. Carrying handle with detachable
lid. Easily adapted to Record Player
Cabinet. Exceptional value at this very
low price. P. & P. 4/6.

17" T.V.'s 171 gns.2
Modern CHASSIS, modified
Complete 17in. TUBE. VALVES -
SPEAKER - KNOBS. Tuned ITV/BBC.
Ready to use, fully guaranteed, TUBE
12 months, CHASSIS and VALVES 3
months. Cabinet to fit 11/11/6 if ordered
with set. Salvage. Set -tube ---cabinet
despatched separately. Carr. & Ins. on
set C1/5/-; on Cabinet 8/6.

SOLO

SOLDERING

TOOL 1216
110 v., 6 v. or 12 v. (special adaptor for
200/250 v., 10/- extra). Automatic solder
feed including 20ft. reel of Ersin 60/40
solder and spare parts. It is a tool for
electronic soldering or car wiring. Re-
volutionary in design. Instantly ready for
use and cannot bum. In light metal case
with full instructions for use. Post 3/6.

RECORD PLAYER
CABINET R.P.9 19/6
Exceptional offer. A lightweight portable
player Cabinet in two-tone Rust and Cream.
Famous manufacturer. Size: 141 x 114 x
6in. Complete with moulded deck board of
attractive design. Takes B.S.R. TU9 single
player; 2 control Amplifier; 5in. round
Speaker. Post, Packing & Ins., 4/6.

B.S.R. TAPE " MONARDECK " £9.9.6
Single speed. 31in. per sec. Uses 51in. spools. Complete with
Record -Playback and erase heads. Simple control for R/P.B.
and fast rewind with safety switch for record. Size: 13 x 8g x
21in. Colours: two-tone grey. P. & P. 4/6. Deposit 60/ -
plus P. & P. and 20 weeks at 8/-.

TAPE RECORDER AMPLIFIER £7.19.6
Compact, well designed 5 valve amplifier. Output 3.5 watt,.
Valve line up-ECC83, double triode first audio amplifiers,
ECL82 triode pentode further audio amplifier and output valve,
6BW6 bias and erase oscillator, EM84 record level indicator.
EZ80 H.T. rectifier. Input for mike, radio and gram. Controls:
record playback volume and on/off playback tone. Dia.
84 x 3 x 41in. ins. and carr. 4/6. Terms.
EXTRAS: Knobs2/6 per set. Beautiful Perspex dial plate, Com-
plete with sockets for mike, radio and superimposed switch 3/6.

AMPLIFIERS. All portable. 12 months guarantee
MK. D5. 39/6
Simple circuit employing ECL80 triode pentode output valve
giving 3 watts output. A.C. only. Mains isolated. Single
control for volume and on/off switch with knob. P. & P. 3/6.
MK. D2A. 79/6
Latest design incorporating negative feedback, giving 4 watts
undistorted output. Valves: ECL82, triode pentode and contact
cooled metal rectifier. Tone and volume control panel on
flying leads with compact amplifier chassis suitable to mount
under modern autochangers to give easy mounting in small
cabinet. A.C. only. Mains isolated. Output for 2-3 ohms.
MK. D3A. 89/6
As above de luxe model, with separate tone controls for treble
and bass.
PORTABLE. AMPLIFIER (Salvage) 69/7
3 valves. 4-5 watts output. Size 7 x 5 x 4in. An ideal
amplifier for stereo record players, Tape Recorders, Micro-
phone, Baby Alarm, etc. Volume and tone controls. 200-
250 v. A.C./D.C. P. & P. 4/6.

NEW LOOK AMPLIFIER 99/6
Ideal stereo attachment. Brown/Ivory cabinet, carrying
handle. Contains high flux 8in. speaker. A.C. mains. 3
valves -10F3, 10P14, U404. Max. output 4.5 watts. 14 x11 x 61in. Completely converted. Ideal stereo, Mike, Guitar,
Records. 2 units give world of amusement and special stereo
effects. 12 months' guarantee. P. & P. 5/6. Deposit 30/ -plus P. & P., 10 weeks at 8/-.

RECORD PLAYER
CABINET R.P.2
FOR ONLY 59'6
Made by famous manufac-
turer. In polka dot cloth
with clipped lid and carrying
handle. Size: 16 x 141 x
81in. deep. Carr. & Ins. 4/6
Will take B.S.R. Monarch
Autochanger, 46/19/6; 7in. x
4in. Elliptical Speaker 15/9;
Our Mk. D2A Portable
Amplifier 79/6.

DUKE co. (LONDON) 621Romford Rd., Manor Send for a FR
LTD. Park, E.12 ILF 6001/3 CATALOGUEEE

SURPLUS STOCKS BY FAMOUS MANUFACTURERS ARE OUR SPECIALITY
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C.R.T. ISOLATION TRANSFORMERS
For Cathode Itly 'rubes ha: log beater/Cathode shay
circuit and for C.R. Tubes with falling emission. Full
instructions supplied.
Type A. Low Leakage windings. Optional Boost 26%
and 50%. Tapped mains primaries:

2 volt 12/6 each
4 volt 12/6 each
6.3 volt 12 8 each
10.8 volt 12/6 each
133 volt 12/6 each

OUR LATEST SUPERIOR PRODUCT. Type Al.
High Quality. Low capacity, 10/15 pf. 16/6Optional boost 25%, 50%, 75%. each
Type B. Mains input. Low capacity. Multi Output
2, 4, 6.3, 10 and 13 volts. Optional boost 25% and
.50%. Suitable for all Cathode Ray Tubes 21/-.

RE3LtTuloi. All preteoed values. 00% lu ohms to 10
meg., 5 w 4d.; 44.: 1 w. 6d.; 15 w., 8d. 2
HIGH STABILITY. w., 1%. 2/-. Preferred values
10 ohms to 10 meg.. Ditto 5% 9d., 10013 to 5 urea.

5 watt WIRE -WOUND RESISTORS { 1/3
10 watt 1:62o ohms -10,000 ohms.15 watt 2)-
12,500 ohms. -50,000 ohms. 10 w. 3/3
WIRE -WOUND POTS, 3 w WIRE -WOUND POTS 4 tr.
Pre-set Min. T.V. type Stan/la/Li sloe Pols. long
Knurled Plotted knob Spindle High Grans. All
All values 95 ohms to 23K. values 100 ohms to K
3:- ea., 30 K. 5U K., 41.. 6/8: loll H. 7/6.
Ditto w. Cal bon Track WM EXT. SPEAKER
30 K. to 2 Meg., 3/, CONPROL 10 0, 3/,
0/P TRANSFORMERS. Heavy duty 50 utA. 4/6. Multi -
ratio push-pull 7/6. Mimi. Ire 3V4 etc. 4/6. Hygiade
Push -Pull 10 wefts, 15/6. Push -pull 20w. 6k. or 8k. 30/-.
L.F. CHOKES Cv loll 110/65 mA.. 5/-. 10H 85 ma 10/8.
10 H 120 m.A., 12/6. 10H 150 mA.. 14/-.

MAINS TRANSFORMERS 100,230 v. A.C.
STANDARD 250-0-250, 80 mA. 6.3 v. 3.5 a.

tapped 4 v. 4 a. Rectifier 6.3 v. 1 a., tapped 5 v.
or 4 v. 2 a. Ditto 350-0-350 22/6

MINIATURE 220 v. 20 mA., 6.3 v. 1 s. 10/6
MIDGET, 220 v. 45 mA., 6.3 v. 2 a. 1516
SMALL, 200-0-200 50 mA 6.3 v. 2 1.. 17/6
STANDARD, 250-0-350, 65 mA.. 6.3 v. 3.5 a. .. 17/t
BEATER TRANS., 6.3 v. 11 a., 7/6; 3 11.0. 10/C
GENERAL PURPOSE LOW VOLTAGE. Outputs 3, 4, 5,
6. 8 9, 10, 12. /5. 18 24 and 00 v. at 2 A. 22/I

ALADDIN FORMEsts and corev, 5d.: Dn., 10d.
.3in. FORMERS 5937 or 8 and Cans TVI or 2, fin sq. x

%in or jot. ny. x 1.01. 2/- with cores.
LOW MOTION DRIVES. Epicyclic ratio 6: 1, 2/3.
JLON. Midget Soldering Iron, 330/40 v. 25 w., 24/-.

REMPLOY INSTRUMENT IRON. 220140 v. 25 re., 17/6.
MAINS DROPPERS. 3 x If in. AdJ. Sliders .3 amp.
.000 ohms 4/3. .2 amps. 4/3. .1 tap. 2,(/00 ohms, 5/-.

LINE CORD. .3 amp. 60 ohms per foot J2 amp. 100 ohms
per foot, 2 -way, 8d. per toot, 3 way 7d. per foot.

CRYSTAL MIKE INSERT by Acos 6/6
Precision engineered. time only 1 x 1 in.

ACOS CRYSTAL STICK MIKE 39-1. Bargain 36/-,
MIKE TRANSF. 50:1, 3/9 ea.; 100 / 1 Potted 10/6.
LOUDSPEAKERS PM. 3 OHM. Sin. Rola, 17,6,

7in. x 410. N.A., 21/,610. x 4in. Rola, 18/-
10in. x bin. Rola 27/6. 810. Fies0eY, 19/6.
61in. Rola 18:6. 8in. Rola, 211, 10in. R.A 30/-.

TWEETERS, 41n. 261.. 12in. Plessey, 30/-.
12in. Baker 15 wt. 3 ohm. and 15 ohm models, 90/-.
Ilin. Baker foam suspension 16 w. 15 ohm. £8.
12in. 15 ohm Plessey 10 wt., 45/-. E.M.1. 14 x 8I0. 45/-.

I.F. TRANSFORMERS 7/6 pair
485 kale. slug tuning miniature can 25 x 1 x lin. High
Q and good bandwith. By Pye Radio. Data sheet supplied.

Wearite M809 I.F. Miniature 465 keit., 12/6 pair.
Weymouth 1.F. Standard site 485 Ws., 12/6 pair.

CRYSTAL DIODE G.E.C., 2/-. GEX 34, 4/-, 40 Circuits 3/-.
H.R. HEADPHONES. 4,000 ohms, brand new, 15/- Pair.
WITCH CLEANER Mid, squirt spout, 4/3 tin.

TWIN GANG CONDENSERS. 365 pf. Miniature, ilia.
kiln. x 1110., 101-. .0005 Standard with trimmers,

9/-; less trimmers 5/-. Midget 7/6; Single 50 pf. 2/6;
100 pf., 150 pt., 7/-. Solid dielectric 100, 300, 600 pt., 3/6.
VALVE HOLDERS. Pax. int. Oct. 4d. EF50, EA50 6d.
1412A, CRT, 1/3. Eng. and Amer. 4, 6, 6, 7 pin, 1/-.
MOULDED Mazda or Int. Oct. 65. B7G, BOA, BOG, BOA,
9d. 147(1 with can, 1/6; B12A, 1/3. BOA with can. 1/9.
CERAMIC, EF50, H70, BOA, Oct., 1/-. B711, BOA Cans, 1/-.
SPEAKER FRET. Gold Cloth 17In. x 25in.. 6,-, 251n. x
35in., 101-. Tygan 5410. wide. 10/- ft. 271n. wide. 5/- ft.
Samples, S.A.E.
WAVECHANGE SWITCHES

p. 2 -way, or 3 p. 2 -way: short spindle 2/6
5 p. 4 -way, 2 wafer, or 3 p. 11-w. 3 wafer. long spindle 6/6
2 p. 6 -way, or 4 p. 2 -way, or 4 p. 3 -way, long spindle 3/6
3 p. 4 -way or 1 p. 12 -way, long spindle 3/6
Wave change " MAKITS " 1 wafer. 8/6; 2 wafer, 12/6:
3 wafer 161.; 4 wafer 19/6: 5 wafer 23/-; 6 water 26/6.
TOGGLE SWITCHES. S.P., 2/-; O.P., 3/6; D.P.D.T., 4/-;
MORSE KEYS, good quality. 2/6.
SUB -MINIATURE ELECTROLYTICS (15 v.), 1, 2, 4, 5, 8.
25, 50 mfd.. 100 mfd. 3)- each.

THE HI -GAIN BAND 3 PRE -AMP
Cascode circuit using Vave ECC84. 17db
gain. Kit 2916 less power; or 49/6 with
power pack. Plans only 6d.
Also Band I version same prices.

(PCC84 Valve if preferred)

1960 RADIOGRAM CHASSIS

THREE WAVEBANDS FIVE VALVES
S.W. 16 m.--50 m. LATEST MULLARD
M W. 200 m.-500 m, EC1181, EF e3, EirLni,
n.W. 800 m.-2,010 m. Kat E280
12 -month Guarantee. A.C. 200/250 v., 4 -way switch.

rt Med ium-Lons-Gram. A.C.C. and Negativi
Feedback, 4.2 watts. Chasals 13115. x 51in. x 2Iin.
Glass Dial Size 10 x 41in. horizontal or vertical. Two Pilot
Lamps. Four Knobs. Walnut or Ivory. Aligned and
calibrated. Chassis isolated from mains.

BRAND NEW 19.10.0 car, 416
MATCHED SPEAKERS Sin. 17'6: 10in 25/-; Illn. 30/-.

MONARCH RECORD PLAYER

SAVE

POUNDS

BUILD IT YOURSELF using
BSR MONACH AUTOCHANGER
READY BUILT 3W. AMPLIFIER
HANDSOME PORTABLE CASE
HIGH FLUX 6" LOUDSPEAKER

FULL INSTRUCTIONS supplied
Total

aPordice 5/- £12 . 10 . 0C

RECORD PLAYER BARGAINS

wsais. rasa

4 Speed Autochangers, BSR, U.A.8 E6 15

Stereo U.A.8 17 10
E7 19

£10 10
E6 19
E8 8

Collaro Conquest
Garrard Model 210

4 speed Single Players, EMI
Garrard TA Mk. II
Garrard 4 HF Transcription ... E17 19 6

Garrard Stereo Heads E2 extra.

0

6
0

0

AUTOCHANGER ACCESSORIES
Suitable player cabinets (uncut boards) 49/6
Amplifier player cabinets with cut boards 631-
2 -valve amplifier and 6110. speaker for above 79/6-
3 -valve amplifier and 6110. speaker for above 95/ -

Wired and tested ready for use.

CYLDON TURRET TELETUNER
Li 33/38 mega, complete with frame -grid valves. With
coils for channels I to 5 & 8 to 11. Brand new. price 45/,
operating data & cin on supplied.

VOLUME CONTROLS
Midget size:

Long spindle Guaranteed
1 year. All values.
5 K. ohms up to 2 Meg.
No switch. D.P. Bw.

3/- 4/6
Linear or Log Tracks.

Ohm
80 La ie Coaxial
Semi an spaced, lin dia.
Ideal Band 111 ad
Losses cut 50% And yd.
Post Id. per yard extra.
FRINGE QUALITY
AIRSPACED 11- yd.

COAXIAL PLUGS.... 1/- LEAD SOCKETS.. 2/ -
PANEL SOCKETS .... 1/- OUTLET BOXES .. 4/6
BALANCED TWIN FEEDER per yd. 6d., 800 or 300.
TWIN SCREENED BALANCED FEEDER 1/6 pd., 80 ohm.

ALUMINIUM CHASSIS. IS e.a.g. Piam, tendrilled,
with 4 sides, riveted corners and lattice fixing holes,
with 218:. sides 7 x 4in. 4/6; 9 x 7/11/, 5/9; 11 011h-

a60,9d 1183 00 196111x.,3t80./,61;81/46.01110.. 10/6; 15 x 14in., 12/6

BLACK CRACKLE PAINT. Air drying, 3/. tin.
a'. v.v. IONS, WIRE, coloured, single or stranded 2d. yd.
NEO.' MAINS TESTER SCREWDRIVERS. 5/-.
CORED SOLDER RADIOGRADE, 4d, yd. I I b. 2/6.
rAXOLIN Ii16111. x 810. x lOin., 1/6. ION TRAPS 51-.

AMERICAN MAGNETIC RECORDING TAPE
FERRODYNAMICS 'BRAND FIVE "

5in. 600 feet .... 16/- MYLAR DUPONT
5in. 900 feet .... 18/6 Super High Fidelity
Spin. 1200 feet .. 23/6 Double Play
710. 1200 feet .... 25/- Sm. 1200 feet .... 37/6
710. 1800 feet .... 35/- 7in. 2400 feet .. 60/ -

illustrated leaflet B.A.E.

RECTIFIERS, RIM 5/-; K512, 6/-; RM3, 8i-; RM4, 16/-
10.15, 20/-; 1:t31 27/6; I4A86, 17/6; 14A100, 21/-.
MINIATURE CONTACT COOLED RECTIFIERS. 250 v.
50 nrA.. 7/6; 60 mA., 8/6; 85 mA., 9/6; 200 mA., 21/-
300 Ina. 27/8; Full Wave 250 v 120 mA.,
COILS. Wearite " P " type 3/- each. Osmor Midget " Q'
type adj. dust core from 41- each. All ranges.
TELETHON. L. and M. T.R.F. with reaction, 3/8.
FERRITE ROD AERIALS. M.W., 8/9; bl. & L., 12/6.
2.5..5. COILS. A/IIF, 7/- pair. H.F. MORES. 2/6.

JASON F.M. TUNER COIL SET, 19'-. H.F. cell aerial
coil. Oscillator coil two I.F. transformers, 1)1.7 Mc/a.,
°erector transformer and heater chokes. Circuit and
component book using four 6AM6 2)6. Complete kit
F51T1 with Jason Calibrated dial and 4 valves. g9/3/..
With new Jason Cal Met. PPIT2, £2 extra.

CONDENSERS. New Stock. .001 mfd. 7kV. T.C.C. 5/6.
20 kV., 9/6. .1 mfd. 7kV. 9/6. 100pf. to 500 pf. Micas, 6d
Tubular 500 v. 0.001 to 0.05 mfd., 95.; 0.1, 1/-; 0.25,
1.13; 0.5, 1/9: 0.1/350 v., 95.; 0.1/1,000 v., 1/9: 0.1 mfd.
2,000 v., 3/6; 0.001 mfd., 2.000 v.. 1/9.
CERAMIC CONDS. 200 v. 0.3 pf. to 0.01 mfd., 95,
SILVER MICA CONDENSERS. 10% 5 pf. to 100 p1., 1/,
600 pf. to 3,000 of., 1/3.
CLOSE TOLERANCE (1 0141.5 pf. to 47 pt., 1/6. DITTO
1% 60 pf. to 815 p1., 1/9: 1,000 pt. to 2,000 pf., 2/-.
TRIMMERS. Ceramic 30, 60, 70 pf., 9d., 100 pf., 150 pt
1/3. 250 pf., 1/8. 600 pf. 750 pf., 1/9. Phillips, 1/.. sax

NEW ELECTROLYTICS. FAMOUS MAKES
TUBULAR TUBULAR CAN0v. TYPES

2/- 50/360 v. 5/6
21350 v. 2/3 100/25 V. 3/- 16/500 V. 4/-

250/25 v. 31- 32/350 v. 4/-
8/450 v. 2/3 500112 v. 3/- 100/270 v. 5/6
8/500 v. 2/9 8+81450 v. 3/6 2,600/3 v. 4/-
161450 v. 3/- 8-1-8/500 v. 6/- 5,000/6 v. 5/-
16/500 v. 4/- 8+16/450 v. 3/9 8+16/600 v. 7/-
32/450 v. 3/8 8 +16/500 v. 5/8 32+32/450 v. 6/-
25/25 v. 1/9 16+16/450 v. 4/3 50 +60/350 v. 7/-
50/25 v. 2/- 16 +16/500 6/- 64 +120/350 v.11/6
50/50 v. 2/- 32+32/350 v.4/6 100 +200/271v.12/6
FULL WAVE BRIDGE SELENIUM RECTIFIERS. 2.6 or
13 v 11 amp., 8 9; 2 a., 11/3; 4 a. 17/6: 6 a. 22/6.
CHARGER TRANSFORMERS. Tapped input 2110/250 v
for charging at 2, 6 or 12 v., 11 a., 15/6;2 a., 17/6; 4... 22/6
Charger circuit free. AMPMETERS. 4 a., and 5 a., 13/6.

NEW and boxed VALVES 90 day guarantee
IRS .. 7/6 61.60 10/6 EA50 1/6'EY5I .. 9/6

EABC80 8/6
1T4 6/.6
SXS .. 3/6
384 .. 7/6
3V4 7/6
5U4 .. 7/6
5Y3 .. 7/6
514 .. 9/6
6A316 5/-
613E6 7/6
6.13H6 9/8
6BW6 9/6
6D6 6/-
6FG8 7/6
6HOGT 3/6

.15 .. 5/6
/6

6J70 /6
..

65

6K6GT 6/6
6K71.1 5/-
6E86 7;6

6N7M 6/6
6Q7G 7/6
68A7M 61-
6837M 6/6
60N7 6/6
6V60 6/6
6X4 .. 7/6
6X5 6/6
12A6.. 7/6
I2AT7 8,-
ISAU7 8/-
12AX7 8/-
12BA6 8/6
12BE6 8/6
12117.. 6/6
13Q7 6/6
351,6 9/6
3524.. 7/6
807
80 . ..

9. /6/6.. 5
954 . 1/6

EB91 6/.
EBC33 .. 8/6
EBC41 .. 816
EBF80 10/-
ECC84 . . 9/6
ECF80 .. 916
ECH42 10/6
ECL80 10/6
ECL82 10/8
EF39 5/6
EF41 .. 9/6
EF50 5/6
EF80 8/.
EF86 -14/6
EF92 .. 5/6
EL32 5/-
EL41 .. 9/6
EL84 8/6
EZ40 .. 7/6
EZ80 .. 7/8 L5- .... 743

RADIO COMPONENT SPECIALISTS
POSTAL SERVICE I'-, OVER E2 FREE. C.O.D. 16. (EXPORT C.W.O. POST EXTRA.) Wed. I p.m. THO 1665 Buses 133 or 69

EY86 10/-
DARDS° 12/6
HVR2A 8/6
MII14

.. 3
9/.P61 ../6

PCC84 .. 9 6
PCF80 .. 9/6
PCL82 11/6
PEN25.. 6/6
P1,82 ..10/6
PY193 7/6
PY81 9/6
FY82 7/6
BP61 3/6
UBC41 .. 9/6
ITC1142 .. 916
UF41 9/6
UL41 9/6
TfY41 8/-

JerY474502:itC.,000Q A MERRY CHRISTMAS TO ALL READERS OF " WIRELESS WORLD"5 ?2
48 -HOUR MAIL ORDER

337 WHITEHORSE RD.
WEST CROYDON
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BEULAH
ELECTRONICS

L
331.3EICTNILCAMTXCIEN

offer a highly competitive Range of

TEST EQUIPMENT!
MODEI 0-12U/F Laboratory 5"

OSCILLOSCOPE

Here's an instrument to
give laboratory service at
less than utility 'scope
price! The large flat

screen ensures great accuracy and facilitates
observation. An outstanding feature is
the use of a patented sweep circuit of
exceptional range which covers 10 c/s.
to over 500 Kc/s. in five steps, many times
the sweep range of other 'scopes. Gold-
plated printed -circuit. Large 5in. Flat
Screen. Wide Band Amplifier for TV and
F.M. Servicing. Vertical Band -width 3 cis.
to over 5 Mc/s. Electronically stabilised
power supply.

£44 complete with 48 -page Handbook
plus carriage.

MODEL 0-12U (in Kit Form)
£34 15s.

THIS
Will
Save You

Time &
Money!
The most efficient lowest priced
time base component shorting turn
tester.Test-
Line Output Transformers,
Deflector Coils, Blocking Oscillator
Transformers.For-
Shorting Turns
Open Circuit.
E7. 10. 0.

(Nett Trade)
Subject to quantity discount to
wholesalers.

MODEL V-7A/F

VALVE VOLTMETER
Some of the other top -grade BEULAH
ELECTRONICS instruments available.
FACTORY ASSEMBLED, WIRED AND
TESTED.
Capacitance Decade Box
DC -11.1/F E9 0 0
Model DC -Ill (in Kit Form) LS 18 6
Resistance/capacitance Bridge
C-3U/F E13 2 6
MODEL C -3U (in Kit Form) E7 19 6
Audio Valve Milliyoltmeter
AV-3U/F El9 19 0
MODEL AV -3U (in Kit Form) E13 18 6
Audio Wattmeter AW-IU/F £19 19 0
MODEL AVV-IU (in Kit Form) E13 18 6
Electronic Switch S-3U/F £15 0 0
MODEL S -3U (in Kit Form) E9 18 6

Deferred term; available on most
items. Please ask for details.

See the range at our London
Showroom, 138 Lewisham Way,

New Cross, S.E.14.

See an exciting
NEW TV DEVELOPMENT

on our STAND No. 8
Industrial Photographic & TV Exhibition
loyal Albert Hall 21st -25th November

,S7rANTEST

Internationally famous.

Performance and professional appearance
equal to many higher priced instruments.
Gold-plated printed -circuit.
High Input impedance (11 megohms).
The V -7A measures A.G. volts (0-1.5,
5, 15, 50, 150, 500, 1,500) R.M.S. and A.C.
volts (0-4, 14, 40, 140, 400, 1,400 and
4,000) pk.-to-pk. D.C. volts (0-1.5, 5,
15, 50, 150, 500, 1,500). Ohms (with 10
ohms centre) Xl, X10, X100, X1,000,
X1OK, X100K, and Xl megohm.

El9 complete with 32 -page Handbook.

MODEL V -7A (in kit form)
£13

Beulah Electronics Research has pro-
duced this revolutionary instrument for

the D900
a new, compact,
dynamic
TRANSISTOR TESTER/

POWER SUPPLY
 Makes possible dynamic tran-

sistor testing in situ.
 Tests CURRENT GAIN (AC)

ALPHA GAIN.
 Tests CURRENT GAIN (under

D.C. conditions) BETA GAIN.
 Measures leakage Currents be-

tween Collector/Base and Collec-
tor/Emitter, at any voltage
between 0-25 v.

Tests transistors while
in circuit. Has its
own self-contained
power supply providing
smoothed D.C. 0-25 v.
Size 51 x 3 x 21in.
Price E10. Order or
send for full details
TODAY.

PLEASE SEND CASH WITH ORDER NOW

SOLE DISTRIBUTORS for

TIDeway 6666

OR ASK FOR ILLUSTRATED LEAFLETS TODAY stating instruments in which you are interested.

Adh.
BEULAH DIRECT TV REPLACEMENTS LTD.

(The Largest Stockists of specialised TV Replacements in
Great Britain)
Note new business hours : Monday to Friday 9 a.m. to 12.30
1.30 p.m. to 6 p.m. Closed Saturday.

Dept. WW/I1/60 138 Lewisham Way, New Cross, London, S.E.14 Day and Night Service: TIDeway 6661

sor..zacx-me.coacrzcses
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PRECISION WIDE RANGE SIGNAL GENERATOR
MODEL SWO-300 150 KO -300 Mc/s

The Model SWO-300 is an outstanding instrument specially designed to cover the wide fre-
quency range from 150 kris -300 Mc/s, which covers all the requirements of equipment in general
use.

SPECIFICATION:-
 FREQUENCY RANGE: 150 kc/s-I50 Mc/s on funda-

mentals (6 bands). 150 Mc/s-300 Mc/s on harmonics.
 CALIBRATION ACCURACY: within I per cent.
 MODULATION: Internal and external.

ATTENUATION: To -40 db.
 OUTPUT: Facilities for high and low.
 POWER SUPPLY: Internal 230 v. A.C.

ONLY
£14.19.6

P. & P. 5/6
FULLY GUARANTEED

lr

1
Size: 7"x 10" x 5"

.'"'FVrrs.

El MI a
.0_ f tt

COMMUNICATION
RECEIVER 1392
15 VALVE SUPERHET

Frequency Range 95-150 Mc/s. (2 to 3 metres)
Gives reception of Police, Aircraft and Amateur transmissions.
Valve line up: 1st and 2nd R.F. Amp. VR.I36 (EF.54), 1st Local Oscil-
lator; VR.65 (SP.61), 2 Oscillator Multipliers; VR.I36 (EF.54); 3 I.F.
Amp.; VR.5 3 (EF.39); A.G.C. 6Q7; Output 615; Muting VR.92 (EA.50);
Noise Limiter VR.92 (EA.50); B.F.O. 617; Mixer VR.136 (EF.54);
De Mod. 6Q7. Slow motion tuning, normally crystal controlled,
or tunable over 95-150 Mc/s. Power supply required: 240-250 volts CARRIAGE
at 80 mA., 6.3 volts at 4 amps. Size I9in. x 10in. x 10in. Standard
Rack Mounting.

ONLY

£6.5.0
I5/-

R.F/4
R.F.25

R.F/7

R.F. UNITS
Undoubtedly the most
useful Govt. surplus units
ever released. The R.F.
units will extend the
frequency range of your
receiver to enable you to
receive, amateur, TV
and VHF stations.

20-30 Mc/s.
Switched tuning 22/6

40-50 Mc/s.
Switched tuning 8i 6

Variable tuning29/6
65-85 Mc/s.

Circuits supplied. P. & P. 3/6 on each.

NEW ! TRANSISTOR RADIOS With
Miniature Speaker

Gives reception over
the entire broadcast
band. Each kit is

- supplied with all lat-
est miniature parts
including * two tran-
sistors * ferrite rod
* speaker * coloured

s plastic case * step by
step illustrated in-
structions. 4 x 3 x

ONLY 27/6 P. & P. 1 8. Battery li- ex.

NEW!
SUPER

MINIATURE
EARPHONE

FOR
TRANSISTOR

CIRCUITS

Here is a really sensitive dynamic ear-
phone of exceptionally fine quality.
This lightweight miniature earpiece is
convenient and comfortable to wear. The
practically invisible core is connected
to the earphone. Provides clear repro-
duction of music as well as speech.
Fully Guaranteed and complete with
transparent ear insert, 3 feet cord, sub-
miniature plug and socket.
Model CR.5 Crystal Earpiece, high
imp., 12/6. Post If-.
Model MR -4 Magnetic Earpiece, low
imp. 10)6. Post 1/-.

R.C.A. COMMUNICATION
RECEIVER AR -88D

Undoubtedly the finest

communication receiver
ever produced for ser-
vice and laboratory use.
Now Relda's exclusive
purchase enables you to
obtain this Rolls-Royce

of communication re-

ceivers at the lowest
price ever offered.

SPECIFICATION:
Range: 540 kc/s to 32 Mc/s in 6 bands.
Power Supply: 110/260 v. A.C.
Power Output: 2.5 W into 2.5 or 600
ohm line or H.I. Headphones.
Sensitivity: From 15 to 2.5 uv per 500
mVV.
Image Ratio: From 1,000,000 at 60 kc/s
to 200 at 28 Mc/s.
Circuit: Two R.F. stages (6SG7); Os-
cillator (615); Frequency Changer (6SA7);
Three I.F. stages (6S.17); A.V.C./Detector
(6H6); Noise Limiter (6H6); Audio
Amplifier (6517); Power Output (6K6);
B.F.O. (615); Voltage Regulator (VR-
150); Rectifier (5Y3); I.F. -455 kc/s.
Size: 191 x 11 x 19+in.

PRICE
FULLY

GUARANTEED
ONLY

£39.10.0
Carriage 50/,

Model AR -88 L.F.
73-550 kc/s and 1.48-
30.5 Mc/s. ONLY
E37/10/-. Carriage
50/-.

OSCILLOSCOPE
MODEL 74

This basic scope repre-
sents one of the finest
buys we have ever made!
Contains Brilliance, Focus,
Gain and 2 -speed time
base controls. Separate X
plate terminals. Signal
generator modulated at 2
freqs. over 150-255 Mc/s.
Complete with 12 valves,

VCR 139A tube, internal A.G. power pack and
complete circuit and technical details.

ONLY 97'6 Carr. 12/6

VARIABLE TRANSFORMERS
 Input Voltage 230 v. continuously variable output from 0-260 v.  GOOD REGULATION.
Output voltage is substantially independent of load.  SMOOTH CONTROL. Can be set closely
to any output voltage within its range.  HIGH EFFICIENCY. Very low losses under all load con-
ditions.  LONG LIFE. The same as that of any standard fixed -ratio power transformer when
operated at rated loads.  SMALL SIZE. Smaller than any other type of control of equal power
rating.  LINEAR OUTPUT VOLTAGE. Continuously adjustable from zero to 30",'",, above line
voltage by a 320 -degree rotation of the knob. The dial is calibrated to read directly in output voltage
at rated line voltge.  DIRECT -READING DIALS. All models are supplied with reversible direct -
reading dials. Large white figures, easy to read at a distance.  MODERATE TEMPERATURE
RISE. Less than 50 degrees C. for continuous use.  ADVANCED MECHANICAL DESIGN. Rugged
construction-no delicate parts-protected with a strong, iron cover.

ALL FULLY GUARANTEED. DELIVERY EX -STOCK.

MODEL B.IO
Current rating

10 amps.

£18.5.0
MODEL B.20

Current rating
20 amps.

£32.10.0

Callers: 87 TOTTENHAM COURT ROAD, LONDON, W.I
Mail Orders: (DEPT. W.) 32a COPTIC ST., LONDON, W.C.I. MUS. 9606

Shop at RELDA for EVERYTHING IN ELECTRONICS
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BARGAIN OFFERS for
TAPE RECORDER
Manufacturers' brand new, current production offer. Latest
5 -valve circuit based on Mallard's famous design. Magic eye

level indicator. Volume and tone controls. T.C.C. printed
circuit already wired. Only power pack and controls
to assemble and wire. Valves EF86, ECC83, EL84,
EM84 & EZ80. A sensitive quality recorder at Special
Unit Prices.
Wired printed circuit, power pack com-
ponents, controls and knobs, etc. P. & P.
2/6. £5 15 0

P. & P. 4/6 £8 19 6B.S.R. Monardeck Tape Unit.
£2 5 0Set of 5 valves, as above. P. & P. 1./..

Bargain reduction for complete kit. Carr. 5/. £16 10 0
Attractive two-tone Cabinet and 9in. x Sin, speaker to house above at special
discount price. P. & P. 416 £3 5 0
Illustrated Handbook with full details. Post free 2 6
Conran Studio Tape Deck can be supplied with modified circuit as alternative
for approx. (extra) £5 10 0

RECORD PLAYER BARGAINS Latest 4 -speed models
NEW RELEASE by E.M.L-4 speed Single Player Unit fitted with latest stereo and
monaural xtal cartridge and dual sapphire styli. Auto stop and start. A fidelity unit
and bargain buy at only £611916. care. & ins, 3/6.
SINGLE PLAYERS. B.B.R. (TU9) 901-.COLLARO JUNIOR studio P.C. 24/10/,
AUTOCHANGERS. B.S.R. (UA8), £611918; UAS STEREO £7/198. B.B.R. (17A14)
latest model, £711916. COLLARO CONQUEST, £7119/6. COLLAR() CONTIN-
ENTAL £3.19 6.

BARGAINS PL
GARRARD
AYER UNITS

SINGLE PLAYERS
Model 4SP £611718. Carr. 3/6.
Model TA Mk. 2, £7/1916. Carr. 3/6.
Model 41IF, £18. Carr. 3/6.
AUTOCHANGERS. Model RC 210, With

GC8 Head. lOgns. Carr. 4(6.
Transcription Auto Cha ,ger Model "A"
just realeased £18'19'6. Care.

AUTO CHANGER RECORD
PLAYER KIT

A.C. Supply
200v. -250v.

Attractive 2 -tone
cabinet -famous
B.S.R. Monarch 4.
speed, full rnixer,
10 -record gram
emit. Ful41
xtal pick-up
with dual styli
for Std. L.P.
recordings. 2 -
valve amplifier
with quality
neg. feedback
circuit, volume
and tone con-
trols. Fully
isolated from mains by double -wound trans-
former, NOT the line chassis type as often
offered in cheap commercial models.
A recommended buy while stocks last:
Ready wired 2 -valve Amplifier, complete with
riln. high flux speaker.

£311916. P. & P. 2/6
Two-tone Cabinet 181n. x I3in. x 8in.

£3131-, E. & E. 3/6
B.S.R. Monarch U.A.8 (160 v, model),

25/19/6. P. & P. 4/8
Complete 3 unit kit at special Autumn
Bargain price. 212/1216. Carr. 7/6
Simple assembly, a screwdriver only required.

TRANSISTORS BVA-lst Grade
New Reduced Prices

DIULLARD
OCiii 9/6
0071 12/6
OCT72 15/-
0C44 23/6
0015 21/-

XA101 14/6
XA102 16/6
XA103 15/-
XA104 18/-
x2102 10/-
xci01 10/6
Germanium Diodes 0A70 2/9; 0A81 316;
GEX34 41-.

G.E.C.
GET114 9/6
GET15 12/6
Newmarket
"Goldtop"
V15/10P

15/

MD VALVES ALL
GUARANTEED

1T9 6/-
1115, 1657/6
384,3V4 7/6
5Z4 9/-
610 5/ -
6K8 7/6
6Q7 7/6
6V6 6/6
DAF96 9/-
DP96 9/-
DK96 9/-
DL95 9/-

EABC808/6
ECC84 9/6

FrE) 1.090i
EF80 8/ -
BEN 12/6
EF91 5/-
EL41 9/6
EL84 8/6
EY51 9/6
EY86 10'

EZ8I 7/6
MU14 9/-
P0084 9/6
PCF80 9/6
PCL83 12/8
PL81 12/6
PL82 9/6
PL83 10/6
PY80 7/6
PY8I 9/6
PY82 718
U25 12/6

SPECIAL PRICE PER SET
1R5, 1T4, 165 or 364 or 3V9, 25/-
01296, DF96, DAF96, DL96, 35/-
6K8, 6K7, 8Q7, 6V6, 5Z4 or 6X5, 32%8.

JASON FM TUNER UNITS
(87-105 Mcs)

Designer -approved kits of parts for these
quality and highly popular tuner. available
as follows. --
STANDARD MODEL (FMT)-as pre-
viously extensively advertised. COM-
PLETE KIT, 5 gns., p. & p. 2/6. Set of
4 spec. valves, 20/-.
LATEST MODEL (FMT2)-attractively
presented shelf mounting unit in enclosed
Metal Cabinet with Built-in Power Supply.
COMPLETE KIT, £7, p. & p. 318.
Set of 5 spec. valves, 3796.
MODEL JTV2. Belt -powered Switch
Tuned BI -B2 -B3 AM/FM Unit. 5 pre-
set stations, AFC and AGC circuits.
Complete Kit incl. ready-bullt and
valved Turret Tuner, £12/19/6. p. & 0.
3/6. 4 spec. valves, 32/6 extra.
MERCURY 2 similar to JTV2 less power
pack. Complete Kit Inc. ready -built
urret it 10 gns. p. Ss p. 2/0. 4 spec.un

valves 25
NEW JASON COMPREHENSIVE P.M.
HANDBOOK, 2'6 post free. 48hr. Align-
ment Service, 7/6, p. & p. 3/6.

MAINS TRANS. AND QUALITY
OUTPUT TRANS. Mfd. in our own
workshops to top grade spec. Fully
interleaved and impregnated. Enquir-
ies welcomed for small production
runs. prototypes or individual jobs,

RECORDING TAPE BARGAINS
EMI Oat grade. Brand new sealed boxes.

Standard
3in., 175ft. 7/- 250ft 91-
bin., 600ft. 19/- 850ft 25/-
51 in., 850ft. 25/- 1,200ft, 31/6
71n., 1,200ft. 31//5 1,800ft. 45/ -

SPARE REELS: Emitape, new, boxed. 31n. 3/-, 51n. 3/8. 52 in. 4/-. 71ll. 4/6.
SPECIAL PURCHASE. Famous manufacturers, lit grade tape, in sealed white

boxes.
Standard

5in., 600ft. 15/- 850ft 19/6
51 in., 850ft. 16/6 1,200ft. 22/6
7in., 1,200ft. 21/-- 1,800ft. 32/6

Plastic Tape Reels, special offer. Manufacturers' surplus. 3tn. 2/9. 5In 31-, 551n.
3/3. 7in, 316.

Long Play

Long Play

the Constructor!
TRANSISTOR PORTABLE
Famous manufacturer's 6 x 1 design based on Mullard
and G.E.C. developments, Printed circuit, 6BVA lot
grade transistors, XAI02 XAI01 (2), 0A70, XB103,
XC101 (2) or equivalents. Quality components only
supplied to ensure best results at attractive price.
Set of 6 BVA Transistors and Diode. P. & P. 6d. 70' -
Printed Circuit, I.F,'a (3), 050. coil, Driver Trans. and Ferrite rod aerial. P. & P. 1/0 51/6
Resistors, Condensers, Twin Gang and Volume control. P. & P. 1/6
7in. x din, Quality 35 ohm matching Speaker. P. & P. 1/6

Or
Complete Kit at special offer ONLY (post free)
Handbook and Circuit details, poet free

KNOBS. Modern Continental types, walnut and Ivory.
1 lin, dia. with GOLD RING D- ea. Ditto with GOLD CENTRE 113 ea.
lin, dia. with GOLD RING 9d. ea. Ditto with GOLD CENTRE 101, ea.
LARGE STOCKS -SEND YOUR ENQUIRIES.

CRT HTR ISOLATION TRANSFORMERS
New Improved types, low capacity, small size and tag terminated, A.C. 200/250 v. See-
ondaries Nil, +25%, +50% BOOST for 2 v., 4 v., 6.3 v., 10.5 v., 12 v. or 13 v. tubes.
12/8 each. P. & P. 1/6.

37/6
251-

16/1916.
2/ -

COAX 80 ohm CABLE
Now only 6d. a yard.

High grade low loss Cellular Air
Spaced Polythene -fin. diam.-
Famous mfr.

BARGAIN PRICES -SPECIAL
LENGTHS,

20 yds. 9/- P. & P. 1/6
40 yds 17/6 P. & P. 2/-
60 yds. 25/- P. & P. 3/ 
Coax Plugs, 1/-; Coax Sockets, 1/-)
Couplers, 1/3; Cable End Sockets, 1/8
Outlet Boxes, 416.

RE -GUNNED TV TUBES
NEW REDUCED PRICES
. .. and now 12 months'
guarantee!
All tubes rebuilt with
new heater, cathode
and gun assembly -
reconditioned virtually
as new.
I 2in. ES, I 4in. E5/I0/-,
I 7in. E6, etc.

10/- part exchange
allowance on old tube

Carr. and ins. 10/, Compre-
hensive stocks -quick delivery.

7 VALVE AM/FM
Valve Line-up: ECC85,
ECHE!, EF89, EABCEO,
EL84, EM8I, EZ80.
Three Waveband and Switched
Gram positions. Med. 216)-
500 in., Long 1,000-2,000 m.,
VHF/FM 88-95 Mc/s. Philips
Cont nental Tuning Insert
with permeability tuning on
FM and combined AM/FM
IF transformers, 960 Kc/s.
and 10.7 Mc/s. Dust core
tuning all coils. Latest
circuitry including AVC and
Neg. Feedback. Three watt output.
Sensitivity and reproduction of a very high
standard. Chassis size 13f x 61, in. Height 7 in. Edge
Illuminated glass dial 1 lf x 311n. Vertical pointer.
Horizontal station names. Gold on brown background. A.C. 200/250 v. operation.
Magic -eye tau& g.
Aligned and tested ready for use. El3 . 10 . 0 Carr. & Ins. 5/-.
Complete with 4 Knobs -walnut or ivory to choice. Indoor PM aerial 3/6 extra
Three ohm P.M. speaker only required. Recommended quality speakers.
10in. Rola (Heavy Duty) 30;-8in. Goodman special cone 21/6Post & Pkg, 1/8.
As previously announced fresh supplies are now being received, but we regret some slight
delay may be experienced in fulfilling orders for this popular item.
ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHEN-
SIVE STOCK. WRITE NOW FOR FULL BARGAIN LISTS, 3d.

Terms: C.W.O. or C.O.D., post and packing up to 11b. 7d.;
Ilb. I/I; 31b. 1/6; 51b. 2/-; 10Ib. 2/9.

CONDENSERS -Silver Mica, All pref.
values, 2 pt. to 1,000 pt., 6d. each. Ditto
ceramics 9d. each. Tabulate 450 v. T.C.C.
etc., .001. mid, -01 and .1 350v., 9d. each.
.02-.1 500v., 1,- each. .26 Hunts 1/6. .5
T.C.C. 1:9. .001 (My. 5/6. .001 20 by. 9'6
RESISTORS -FULL RANGE 10 ohms -
10 20%, f w. and f w. 3d., t w. 5d.
(Midget type modern rating), 1 w. 6d., 2 w.
9d 10% III -Stab, 5 w., 5d., f w., 7d., 5%
I w., 9d., 1% HI -STAB, f or.. 1/6 (10-100
ohms 2/-I.
PRE-SET W/W POTS. T/V type, 25 ohms -
50 K ohms 3/-, 50K-2 Meg. (Carbon 3/-i.
SPEAKER FRET -Expanded Bronze ano-
dised metal 8 x 8in., 2/3; 12 x Sin., 3/-;
12 x 12In., 4/6; 12 x 16in.. 8/-; 24 x 12's,.
9/-; 36 x 12in., 13/6, etc., etc.
TYGAN FRET (Contemporary pat.), 12 x
12in. 2i-; 12 x I8in., 3/-;1.2 x 24in. 4/-; etc.
LOUDSPEAKERS -P.M. 3 ohms, 2f in.,
Elm, 17/6; 3iin. Goodman 18/6; Sin.
Rola, 17/8; 61n. Elac, 18/6:7 x 41n. Good -
mans Elliptical, 18/6; Sin. Rola, 20/-; 10119
R. and A., 25/-; 10in. W.B.-FIF1012, 95'-;

i2 Cross OverGrer Filter,ey'12'h 9V/6
with 6/4in. Tweeter

and

Electrolytics All Types New Stock
TUBULAR CAN TYPES

25/25 v. 50,12 v. 1/9
5650 v. 100/25v. 2/-
8/450 v. 4/350 v. 2/3
10+16/450 v. 516
32+32:450 v. 6/6

8+8/450 v. 4/8
32+32/275 v. 416
50 ,-501350 v. 6/f
60+250/275 v. 12/6

100+200/275 v. 12/6
Comprebeosive range in stook.

VOLUME CONTROLS -5K-2 Megohma.
ALL LONG SPINDLES, MIDGET TYPE.
limn. thorn. Guar. 1 -yr. LOG or LIN.
Ratios less Sw., 3/, D.P. Sw., 416. Twin
gang storoo enntrol. lee. Sw.. 6/6. D.P. Sw.
8/-.

RADIOGRAM CHASSIS

2 WAVEBAND CAR RADIO KIT
12e. operation Med. & Long Waves

Modern development of the famous Brim, -
Hybrid vibratorless car radio circuit. Fire
latest type Brimar low voltage valves and pow,
transistor. R.F. stage and permeability pre -
aligned Cyldon Tuner Unit provide extremely
good sensitivity and signal noise ratio. Printed
circuit for easy construction and 7 x 4in. elliptical speaker for fidelity output. Complete Wit
Self-contained in neat metal cabinet 8 x 7 x 21 in., with attractive calibrated dial, Bargain Price
Speaker and power transistor stage mounted separately approx. 8 x 5 x 31= 112.19.6 P&P

/Instruction booklet and parts list available. 316 post free.

Recommended Buy

RADIO COMPONENT

SPECIALISTS
70 BRIGSTOCK RD., THORNTON HEATH, SURREY

Established 1946.
Tel.: THO 2188. Hours. 9 a.m.-6 p.m. I p.m. Wednesday.
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SAMSON'S
LONDON'S GREATEST

SURPLUS
DEALERS IN RADIO

STORES
AND ELECTRONIC EQUIPMENT

HEAVY DUTY " "1'3'4
L.r: t'' 7 . -'"\-.

TRANSFORMERS( iittAlif
LONDON.,:f \

LARGEST SELECTION r, a
,,i
!Illil

,'

E.D.C. LTD. ROTARY CONVERTOR.
D.C. input, 230 v. A.C. putput 230 v. 8.7 amps.
Complete with starter switch and fuse box.
Reconditioned as new £45. Ex -warehouse.
CROMPTON PARKINSON. D.C. -input,
240 v. A.C. output 230 v. 6.5 amps. Complete
with 6 inch 0-300 volt meter. Starter switch
and fuse box, E40. Ex -warehouse.

SANGAMO SYNCHRONOUS MOTORS
A.G. 200-250 v. I/in. dia., 7/6, p.p. 1/6.

S.T.C. F.W. RECTIFIERS. Brand new
18 amps.Max. A.C. input 75 volts.

inE7/10/-. Carr. 5/-. Max. A.C. input 80 v. Output
3 amps., £3/2/6, carr. 41..
SPECIAL OFFER LATEST A.M. RELEASE
Isolation Transformers. Pri. tapped 100, 200,
220, 240 v. Sec. 225 v. 1.1. Amps. Tropically

All ratings tropical and in perfect con-
dition.

rated. Guaranteed £3/5/-. Carr. 7/6.

11.5, 12,
AM.41/2" ACNo. I. Fri. 230 v. Sec. tapped 11,

12.6 v. 100 amps. L9/15/-. Carr. 10/,
No. 2. Pri. 230 v. Sec. tapped 28, 29, 30,31 v.
21 amps., L4/19/6. Carr. 7/6.
No. 3. Pri. 240 v. Sec 6-12 v. 10 amps. 45/,
Carr. 4/-.
No. 4. Pri. 100-240 v. Sec. two separate
windings. Tapped IS, 16, 17 v. 4 amps. 37/6.
Carr. 4/-.
No. 5. Pri. 200-240 v. Sec. 6.3 v. 15 amps.,
25/-. P.P. 3/6.
No. 6. Pri. 220-240 v. Sec. four separate
windings 3 x 5 v. C.T. 4 amps., 4 v. 4 amps.
Potted type, 32/6. P.P. 3/6.
No. 7. Pri 220-240 v. Sec. three separate
windings. 6.3 v. 4 amps. C.T., 6.3 v. 4 amps. C.T.,
6.3 v. 4 amps., 29/6. P.P. 3/6.
No. 8. Pri. 230 v. Sec. 6.3 v. 5 amps., 6.3 v.
I amp. and tapped H.T. winding, 65 v., 130 v.,
195 v., 85 mA., I5/-. P.P. 2/6.
No. 9. Pri. 220-240 v. Sec. tapped 9 v. 15 v.

__

OAT l
ttEr

90-180.V.
Manufactured by Crompton Parkinson MI 50
cycles, supplied new and guaranteed, 32/6.
p.p. 3/6.
BRAND NEW A.M. A.C. VOLTMETERS
M.I. 21in. flush (-300 volts, 50 cycles, 32/6,
p.p 2/6. Rectifier Type 2,000 ohms per volt.
24in. flush 0-2 volts, A.C. 50-10,000 cycles.,
30/-, p.p. 2/6.
M.G. 21 in, flush, 0-20 microamps, scaled minus
15-plus I decibels, 57/6. Rectifier unit suitable
for audio, 3/6.
RECTANGULAR 500 MICROAMMETERS.
5 x 4 in. Panel mounting. Scaled 0-250, 59/6,
P.p. 2/6.

_ :,_
. '''tz.z---- - .------

k6k - ---1

ENORMOUS 5111E0701W!
G.P.O. 3000 Type 22,0000
ICO IHD.B, 15]-. 6,0000
2M 2B, 12/6. 6,5000 ICO
IHDB, 10/6. 5000 6CO3
10/6. 5000 ICO 2B, 10/6.
2,00001M, 7/6. 2,0000
4B, 10/6. 2000 3CO, 10/6.
10/6. 1000 3M, 8/6. 500
AMERICAN SEALED
ICO 1M, 12/6. 9,0000
WINSTON SEMI -DECADE
TOR. Fre. 10 C.S. 70, 100
Amplitude stability plus
frequency. A.G. 100-250

RELAY
BARGAINS

2M, 15/-. 10,0000
4M 28, 12/6. 6,0000

IB, 12/6. 5,0000
15/, 5000 2C0 1B,

2,0000 IB, 7/6.
5CO, 15/-. 2500 4M

1200 3M IHDM,
2 HDM, 8/6.

RELAYS. 7,5000
ICO, 10/6. P.P. 1/6.

OSCILLA-
kc/s. in four ranges.

or minus I% at any
v., £48/l0/-.

4 amps., 22/6. P.P. 3/6.
No. 10. Pri. 220-240 v. Sec. tapped, 12, 20,
24 v. 2 amps., 22/6. P.P. 3/6.

WESTINGHOUSE HEAVY DUTY L.T.
SUPPLY UNITS

115. A.0 input .

DECADE CAPACITOR BOX. Range .001
to 1.11 mfd. Zero capacitance 50 pF. Max.

750 v. D.C., LI I/11/-.
No. II. Pri. 200-240 v. Sec tapped 48, 56,
60 I 27/6. P.P. 3/6.

TYPE
200-250 volts. D.C. .._ "--,1-:-,'-,-,7'-k...,,, DECADE RESISTOR BOX. 100 ohms -

v. amp.,
No. 12. Pri. 200-240 v. Sec. tapped 3, 5, 12,
20, 30 v. 2 amps., 25/-. P.P. 3/6.

No. 13. Pri. 230 Sec. 10 C.T. 10

output. 26 amps.
into a 24 volt (nominal)
battery. Rating con-

Max. °
11 1 1

11 100 ohms, zero res., 0.006 ohms, L13/13/-.
Further information on the above instruments
will be sent on application

v. v. amps.
4 7 32/6. P.P. 36/.

tinuous. ambient
35 deg. C.

0
and v. amps.,
No. 14. Pri. 200-240 v. Sec. tapped 30, 32, 34,
36 v. 5 amps., 57/6. Carr. 4/-.

temp.
Completely smoothed
and stabilised. Built in

/;
HEAVY DUTY AUTO TRANSFORMERS.
Tropically rated at 5 kVA. Tapped 250, 240,
230, 220, 120, 115, 110, 105 volts. Completely

No. IS. Pri. 200-240 v. Sec. tapped 10, 17,

18 v. 10 amps., 57/6. Carr. 4/-.

metal case approx. size
17 x 21 x 19 inches.
With fitted fuses. On//

(3 enclosed in metal case. Size 23 x 14 x I tins.
Weight approx. 2 cwt. Brand new, E15. Ex-

No. 16. Pri. 230 v. 50 v. 2 a., 6.3 v. 5 a., 6.3 v.
2 a., 6.3 v. I a., 6.3 v. 0.6 a., 5 v. 3 a., 5 v. 5.6 a.
Potted type, 39/6. Carr. 5/-.

Off switch. Recondi-
tioned as new. L32/10/- ex. warehouse. Original
makers price over £100.

warehouse.

We have London's largest selection of
Auto Transformers from 60 watts to
IS kVA. Available from stock. Let us

No. 17. Pri. 240 v. Sec. tapped 6 v. -I2 v.,
20 amps., 69/6. Carr. 4/-.
No. 18. Pri. 240 v. Sec. tapped 12 v. -I8 v.,
10 amps. 52/6.

ADMIRALTY THREE-PHASE TRANS-
FORMERS. Pri. 400-440 v. 50 cycles. Sec.
50 v. 6 amps. Completely tropicalised. Size
74 x 14 x Sin., weight approx. 601b. Brand
new in maker's cases. Price 85/-. Carr. 7/6.

SPECIAL OFFER OF H.T. TRANSFORM-
ERS. Oil filled potted. By London Sperry.
PH. tapped 100-250 v. Sec. 450-0-450 v. 106A.M.L.T.mA 5 v. 3 A., 6.3 v. 2 A., 6.3 v. 1.5 A. Brandsistancenew 35/-, p.p. 5/-.D.C.
SPECIAL OFFER! AMERICAN POTTED

AM
' CAPACITORS.

';43- TROPICALLY RATED
AND

- GUARANTEED
BRITISH TYPES. 30 mfd., 400 v. wk g.
26 mfd., 500 v. wkg. 20 mfd., 500 v. wkg., 15/.
each. 8 mfd., 1,500 v. wkg 12/6. 10 mfd.,
450 v. wkg., 8/6. 8 mfd., 500 V.. wkg. sub chassis
mounting, 8/6. 8 mfd., 250 v. wkg., 5/6. 4 mfd.,
1,000 v. wkg., 5/, 4 mfd., 800 v. wkg., 4/6.

know your requirements.
AMERICAN HEAVY DUTY AUTO
TRANSFORMERS. 71 kVA, 115-230 v.
" C " core winding. Completely enclosed
L12/10/-, ex -warehouse.
A.M. D.C. SUPPLY UNITS. A.C. input
200-240 v. D.C. output 160-200 v. 0.25 amp.,
E2/716, carr. 7/6.
A.C. ELECTRIC CHECK METERS. 200 -
250 v. 20 amp., 22/6. 10 amp., 1916, carr. 3/6.
Reconditioned and guaranteed

SMOOTHING CHOKES. Re -
1 ohm. Ideal for smoothing 12-24 v.

5 amps. Tropically rated. Brand new,
17)6, pp. 41 -

OIL FILLED LF CHOKES. 8 H. 800 mA.
2000 7,000 v. Rms test 45/-, carr. 7/6. 18 H.
200 mA. 1750, 41,000 v. RMS test 45/- carr.
7/6.- 8 H. 300 mA. 900, 7,000 v. RMS test 15/-,
carr. 4/-. 10 H. 250 mA. 1350, 2,000 v. RMS
test 12/6, p.p. 3/6.

2 mfd., 1,000 v. wkg., 3/9. 0-5 mfd., 2,000 v.
wkg. 4/6.
AMERICAN TYPES. 45 mfd., 200 v. wkg.,
10/6. 16 mfd., 400 v. wkg., 8/6. 10 mfd., 1,500 v.
wkg., 15/6. 10 mfd., 600 v. wkg., 10/6. 8 mfd.,
1,500 v. wkg. 6 mfd., 330 v. wkg. A.C., 7/6.
Please add 2/- postage on all capacitors.

1RAND NEW
,, ir
e' AIR MINISTRY
,i:

' :: *POCKET
"' VO LTSPECIAL OFFER: PARMEKO L.T.

TRANSFORMERS. Pri. 230 v. Sec.
24 v. 2 amps. Tropically rated, completely
enclosed in metal cases with fitted fuses
and neon indicator. Brand new in maker's
cartons.- Fraction of cost. 25/, P.P. 3/6.

HEAVY DUTY AMERICAN OHMITE
RHEOSTATS. 6in. dia. 1600
1.95 A./0.56, 35/, P.P. 3/6. 3in. e' rr
dia. 150 2.24 A., 12/6. P.P. 2/,
nin. dia. 150 1.83 A., 3012 44.)I

DOUBLE
0-3
at

METERS
READING, MOVING COIL.

v. and 0-30 v. D.C. Centre zero. Offered
a fraction of maker's price, 12/6, p.p. 2/-.

MINIATURE L.T. TRANSFORMERS. Pri.
230 v. Sec. 30 v. 0.75 A. 11 x 14 x Ilins. 7/6,
p.p. 1/6,

1.9/0.67 A., 8/6. P.P. 1/6. Ilin. $
dia. 250 0.75 A., 516. 3500 25
watt, 5/6, P.P. 1/6. Twin gang
250 each section 0.75A., 7/6. P.P. 1/6.

HOOVER HEAVY DUTY BLOWERS.
A.G. 220-240 v. Inlet 6in. dia. Outlet 71 x
61in. Motor spec. I/6th h.p. Cap. start, 950
r.p.m., L8/15/-, carr, 15/,

169-171 EDGWARE RD., LONDON, W.2. Telephone PAD 7851, AMB 5125
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BRAND NEW AM/FM (V.H.F.) CHASSIS

AT £13.6.8. (P. & P. 10/-)
A00 ,.

...-.............,....

\ "I''"l'' '``m:111'_
Tapped input 220-225 v. and 226.250 v. A.C. ONLY.
Chassis size 15 x 61 x 555s. high. New. manufacture. Dial 145 x 41,,. in gold and black.
Pick-up. Extension Speaker, Ae., E., and Dipole sockets. Five "piano" muth buttons-
OFF, LW., M.W., F.M. and Gram. Aligned and tested.
With all valves A O.P. Transformer, Tone -control fitted.
Covers 1,000-1,900 M., 200-500 M.; 88-99 Mc/s.
Valves EZ90 rect., ECH81, EF89, EAB080, EL84, ECC85. Speaker and Cabinet
to fit chassis, 57/6.
10 x 61n. ELLIPTICAL SPEAKER, 20/- to purchasers of this chassis.
TERMS:- (Chassis) E5/618 down Inc. carr.-end 6 Monthly Payments of 30/-.
or with Cabinet and Speaker E5/0/2 down and 7 monthly Payments of 32/-.
Some tarnished but fully working unused chassis at £10 (10/- carr.).

3 -VALVE AMPLIFIER (INCL RECT.)
Capable of giving 4 watts. Mains and output
transformer. Valves ECC83, EL84, EZ80, 3 Con-
trols, volume, bass and treble. On/Off switch.
Fully guaranteed. Chassis size fii x 3 x 21in.;
with 7 x 4in. elliptical speaker or Wm round

1 (Goodmans); state which.
N-,-...._-__ ONLY 67/-. (3/- P. & P.),

,,

`,

,...- 0

STUPENDOUS OFFER!
13 -CHANNEL TUNER

,

I.F. 34-38 Me/s. complete with ii
valves PCF80 and PCC84.

of-^enur 1;r1.
°Tat butworking order. 9lit

-A, t,.. ,/,
1 5 j. (2/6 P. & P.) Knobs .-,

i
/ El8 extra. Some e.-,,tuners less valves 7/6.

50 SILVERED MICA AND CERAMIC CONDENSERS, 10/-. 50 RESISTORS. 5/-.
ALL NEW

NEW WAXED TIIBULARS, 350 v. or above, 3 of each. .001, .002, .005, .01, .02,
.05, .1 mF. Total 21 for 4/6. post paid.

11

NEW ITA AND BBC TUNER
By well-known manufacturer for superhet
TVs with 35-38 Mc/s. I.F. For all areas: covers

4Iti I all 13 channels. Switch gives BBC and two ITA
1-selections. Suits G.E.C. sets BT45-43, 4544

OIL \111"..... 5146, 5147, 5543 5642 and 6641 without altera-
tion. Easily adapted as aerial convertor, and instructions can be provided free.
Has ITA and BBC co -axial sockets and separate gain controls.
WITH VALVES PCF80 and PCC84, 22/6 (P. & P. 3/..).
Some without valves at only 12/6 (P. & P. 3/-).

GRAMOPHONE AMPLIFIER i.c
with Sin. SPEAKER. On Fabric- -- ...1V÷ b, .,1,--,,,,i,...-.01
covered Baffle 125 x Sin. Mains
and Output Transformers. EZ40
and EL41 Valves. Tone and
Volume Controls. On/Off switch
Plenty- of Volume. Fully Guaranteed. Two Knobs supplied. Ready to play. Useful
for Stereo. ONLY ST-, poet 3/-.

PUSH-PULL AMPLIFIER 24/19/- aisf ,
3/-P. & P. 111 i d-Ill- ' .1' T

Brand new 200-240 A.C. maim. Bass, /14411111
I. treble and vol. controls flying panel. With I Nirdlirr- --,=,1'

valves EZSO, ECC83 and 2-EL84 giving full
8 w Chassis 12 x 35 x 3tin. With op. ' vrs.,
trans. for 2-3 ohm speaker.

,P.' A A
A Quality Tape Recorder. Valves EZ80, ECC83, ECL82, D5170 Record Level In-
dicator. Acos Crystal Mike. 850ft. Emitape. Extra spool. 31:a./ sec. B.S.R. Monar-
deck (1) Vol. (2) On/Off Tone. (3) Ext. L.8. (4) Monitor. (5) Radio Input. (61 Mike
input. Fast forward and reverse controls. Cabinet size 14 x Ili x Tin. Today's
Best Value at 22 gns. (10/- P. & P.). Low Interest Terms: £6 down and 6 monthly
payment nr E3. Write for descriptive leaflet. Cheaper mode at 220 carr. pd.

LISTEN WITHOUT INTERFERENCE.

:-__-". Fully built V.H.F./F.M. Set. Mallard permeability___-, ____;_._-_. ..,
I---. tuner. FOUR Mallard valves. 88-98 Mc/s. Metal (Blue--,_---and Pei) cabinet 12 x 75 a gin. ONLY 18/81- (4l ----, earn). Cheap room dipole 10/-, 300 ohm twin feeder.

Ct 6d. Yd. With 12 months' guarantee.

Delivery by return. C.O.D. 2/- extra. Terms: Cash with order or one-third down and
balance plus 7/6 (up to 87/10/-) in equal four monthly. payments. Balance over
£f,!10/- add 1/- in LI and pay in not more than 6 monthly payments. See special
terms for A.M..F.M. chassis. All new goods unless stated. Send 6d. for 16 -page
catalogue. SATISFACTION GUARANTEED. Posted orders to Camberley.

GLADSTONE RADIO SSA HIGH
YST.,

CAMBERLEY,
SURRE. Tel. 22791

3 Church Road, Bristol 5. Tel 51207 (Camberley closed Sat.)0 247, New Road, Copnor, Portsmouth, Hants.
(Portsmouth and Bristol closed Wednesday afternoon)

,Tus-F out, -L
NEW

%7

STANELCO

An ideal
general
purpose
iron

 Perfectly balanced
 Flat copper bit shaped for any

application
 New stainless steel side plates

eliminate corrosion
 Strong robust element with

large surface ensures good
heat transfer and long life

 Improved shock resisting moulded
handle.

A really professional, high wattage iron at
an economical price.
Suitable for operation at 12 v, 50 v., 100/
110 v., and 230/250 v.
Please state voltage required when ordering.

Send for leaflet or order direct from:

Standard Telephones and Cables Limited
Industrial Supplies Division

Stanelco Process Heating, Footscray, Sidcup,
Kent. Footscray 3333

100 WATT
SOLDERING IRON

costs only 29'"
including post and packing.
Trade quantity discounts on
request.

All elements flash
tested at 1000 volts
to earth to ensure
RELIABILITY,
QUALITY AND

SAFETY

High Torque!
15 grm. cm.

6" Contact -Making Indicator
This exceptionally high torque instrument can be supplied for
D.C. and A.C. rectifier operation, with high and low contacts
(100mA, 50 volts D.C. or non -inductive A.C.).

Full details from:- Electrical Measurement Division
Elliott Brothers (London) Ltd
Century Works, Lewisham, London SE13,
Tel: TIDeway 1271

LEILiorri
EMD6
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S.T.C. SELENIUM METAL RECTIFIERS.
F/B, FOR BATTERY CHARGERS, ETC.
6 or 12 v. I amp. 5/-; 24 v. I amp. 10/-;

12 v. 2 amp. 7/6; 24 v. 2 amp. I5/-;
12 v. 24 amp. 12/6; 24 v. 3 amp. 25/-;
12 v. 4 amp. 15/-; 24 v. 4 amp. 30/-;
12 v. 6 amp. 20/-; 24 v. 6 amp. 32/6;
12 v. 10 amp. 35/-; 24 v. 10 amp. 70/-,

NEW AND UNUSED ACCUMULATORS
12 v. 25 A.H. (as
illus.) 45/-. Carr.
7/6. (Ideal for use
with our Amplifier
in centre column).
2 v. 100 A.H. 75
actual (ex -Govt.)
with carrying handle.
Size 64 x 64 x
15/- each. Carr. 3/6.
2 v. 16 A.H., as

above. 74 x 4 x 2in.,
5/- each. P. & P. 2/-.

6 for 24/-. P. & P. 10/-.
2 v. 14 A.H., as above (less handle). 7 x x 24in.,
5/- each. P. & P. 2/-.

TRANSFORMERS
POTTED C CORE

Pri. 230 v. 50 c/s.
Sec.: 450-0-450 v. 220 mA. 5 v. 3 amps., 6.3 v.
5 amps., 6.3 v. 3 amps. £2/10/-. Carr. 5/-.
Pri.: 230 v. 50 c/s. E.S.
Sec.: 500-0-500 v. 500 mA. 6.3 v. 500 mA., 6.3 v.
5 amps., 5 v. 6 amps. £3/I0/-. Carr. 5/-.
Pri.: 230 v. SO c/s.
Sec.: 6.8 v. 5 amps., 6.3 v. I amp., 6.3 v. 3 amps.,
6.3 v. 1.5 amps., 6.3 v. 2 amps., 6.3 v. 3 amps.,
6.3 v. 4 amps. EI/12/6. Carr. 5/,
MAINS ISOLATING TRANSFORMER
(Gresham). Pri. 230/250 v. Secs. 240-0-240 v.
1.5 amps., 5 v. 12.5 amps. Potted. Size 7in. x
74in. x 104in. Weight 50 lb. Ideal for obtaining
TWO ISOLATED 240 v. lines at 360 watts each.
Perfect condition. 80/-. Carr. 10/-.
L.T. TRANSFORMERS for Battery Chargers
etc. All Pri.: 200/250 v. Tapped 50 cycles.
Type 04813. Sec. 24, 30, 36 v. 6 amps. 4x 4 x 4in.
62/9/6. Carr. 3/6.
Type 066A. Sec. 18, 24, 30 ,36 v. 8 amps. 4 x 4 x
5in. £3/19/6. Carr. 3/6.
Type 053A. Sec. 12, 24, 30 v. 10 amps. 4 x 5 x
5in. £4/4/-. Carr. 3/6.
AUTO TRANSFORMERS. 0-110, 205,
225, 245 v. Fully shrouded. Terminal block
connectors.
Type 063A. 500 w., 4 x 5 x Sin. £3/7/6. Carr. 3/6.
Type 064A. 750 w. 4 x 6 x Sin. E3/17/6. Carr. 3/6.
Type 065A. 1000 w. 4 x 7 x Sin. f4/17/6. Carr. 5/-.
3 kV/A. AUTO TRANSFORMER. 250/110 v.
50 cycles (fully tapped primary and secondary).
Capable of 25% over actual rating. Brand new
and unused, E12/10/.. Carr. 20/-. Also 6 kV/A.
as above. £18. Carr. 20/-.
20 kV/A. AUTO -TRANSFORMER. 230/115
v. 50-60 cycles, by Jefferies Transformer Co.,
U.S.A. Perfect condition, £20. Carr. 20/-.
CONSTANT VOLTAGE TRANSFORMER
190-260 v. primary, sec. 115 v. at I a kV/A. (listed
at 2 kV/A). Brand new and unused. £25 or E45
per pair. Carr. 10/- each.
E.H.T. TRANSFORMER. 8,000-0-8,000 at
400 mA. Primary 230 v. 50 cycles. Oil filled.
New and in original crates. £25. Carr. 10/-.

E.H.T. TRANSFORMER. 1,800-0-1,800 at
I kV/A. 230 v 50 cycles primary. Fully tropical-
ised. New and boxed. f6/101-. Carr. 113/...

E.H.T. TRANSFORMER. 1,100-0-1,100 at
250 mA. plus 4 v. L.T. Pri. 200/250 v. at 50 cycles.
EL Carr. 10/,

CONDENSER, oil filled. 240 mfd. 230 v. A.0
or 600 v. D.C. Made in U.S.A. Size 2lin. x 54in. x
9in. Brand new in original cases. L7/10/-. Carr, 5/ -

ROTARY CONVERTER. 24 v. D.C. input.
230 v. A.G. output at 250 watts. Complete
with starting switch. New and unused. E15.
Carr. 7/6.
ROTARY CONVERTER. 24 v. D.C. to
230 v. A.C. 50 cycles, 150 watts. Brand new
and unused. 03/10/.. Carr. 7/6. Ditto, 100

watts £6/9/6. Carr. 7/6.
ROTARY CONVERTER. Ex -Govt. 12 v.
D.C. input, 230 v. A.C. output 50 cycles at
135 watts. Complete in carrying case with
lid. Voltage control, sliding resistance, mains
switch and 0-300 v. A.C. flush meter. In good
condition. £10. Carr. 10/-.
Motor only, without case, etc. Brand new
and unused. E8/10/.. Carr. 5/-.

GEE BROS. (RADIO) LTD.
15 LITTLE NEWPORT STREET, LONDON, W.C.2. GER. 6794/1453
ADJOINING LEICESTER SQ. TUBE STATION -Open 9-6 Weekdays. 9-I Sat.

BAKERS SELNURST' SPEAKERS

ALL BRAND NEW

SPECIAL NEW
ARRIVAL!

" 15in.
VISCOUNT

AUDITORIUM "
15 ohms at 400 c.o.s.,
35 watts. Flux den-
sity 18,000.
OUR PRICE £15.

"12in. P.M.," 15 ohms, 15 watts, 30-14,000
c.p.s. Our price E4/10/-.

"AUDITORIUM " 12in., 15 ohms, 12 watts.
35-16,000 c.p.s. Flux density 14,500. OUR
PRICE 67/101-.
" SUPER HI-FI 25 " 12in., 15 ohms, 25 watts
25-20,000 c.p.s. Flux density 17,600. OUR
PRICE E9/9/,
Full descriptive specification is available.

12 VOLT D.C. AMPLIFIER (Parmeko, Ardente).
As new, 15 watt output with 2-EL35's in push-pull.
Mike and gram. inputs, tapped output trans-
former, £9/19/6. Carr. 10/6.
(Suitable microphone for above 30/- extra.)

EXPONENTIAL
HORNS by famous manu-
facturer of P.A. systems,
IS watt, 25
in.long,20in.
square flare
15 ohms
speech coil.
(Tannoy)
Good con-
dition,

E7/ I OF.
Carr. 10/-.

NEW P.M. HEAVY
DUTY SPEAKERS

Complete with O.P.
trans., in all steel
blue -grey double gril-
led cabinet. 6in. 30/-.
8in. 32/6. Carr. 3/6 each.
10in. SPEAKER in wooden cabinet, size approx.
14 x 16 x 8in. with padded interior and volume
control, 50/-. Carr. 3/6.

RE-ENTRANT
LOUD

HAILERS
(Ex -Govt.)

Heavy duty
20 watts all -
metal 15
ohms. Dia-
meter 15in.,
length I5in.
(approx.)
good cond.

f6/10/-
Carr. 10/,

Ditto. Brand new,
£8. Carr. 10/..

HEAVY DUTY ALL STEEL TRIPOD
STANDS (as illus. Sept. issue). Adjustable every
6in. to approx. 9ft. 6in. when fully extended.
(Folds up to only 4ft. 6in. for storage.) Suitable
for outdoor speakers, public address systems,
flood -lighting, etc. OUR PRICE E3/10/-. Carr. 5/-.
(Ideal stand for the above loud hailer.)
TRUVOX/TANNOY
LOUD -HAILERS

With 180 ohm line
transformer and con-
denser. Impedance
74 ohms, handling
capacity 8 watts.
Complete in slope -
front wooden case.
Brand new 25/-.
Carr. 4/6.

G.P.O. RACKS
I9in. Heavy duty all steel Standard drilling.
5ft. 6in. angle uprights. E3/10/-. Carr. I5/-.
6ft. channel uprights. O. Carr. 15/-.
7ft. channel uprights. f6. Carr. 15/-.

AR88-D RECEIVER.
Frequency 540 kc/s-32 Mc/s E50 carr. 20/-,
also model L.F. available 75/550 kc/s, 15/30
Mc/s E45, carr. 20/-, both mint condition
and overhauled for the Ministry to the
highest specifications. Limited quantity only.

QUALITY TEST EQUIPMENT
RECORD MEGGERS. 500 v. insulation tester,
0-20 megohms. In leather case. Perfect order.

10.
EVERSHED AND VIGNOLES MEGGER
CIRCUIT TESTER (low reading ohm meter).
2 ranges 0-3, 0-30 ohms. The perfect meter
for continuity and polarity testing,c omplete
with test leads and ready to use. Brand new.
Only E4/17/6. P. & P. 3/-.
BRIDGE MEGGERS. Evershed and Vignoles.
Series 2 in perfect condition. 250 v. E22. Carr.
paid. Leather case available at 20/- extra.
MARCONI SIGNAL GENERATOR. TYPE
TF517-F/1. Covering 10-18 Mc/s. 33-58 Mc/s.
150-300 Mc/s. In very good condition. Com-
plete with full technical data and instructions.
Unrepeatable at only f12/10/-. Carr. 20/,
BRAND NEW CRYSTAL CALIBRATOR
No. 10. (Battery powered 1.4 v. valves.) Com-
plete with full working instructions, circuit
diagram, carrying haversack, connecting lead
and spare valves. Frequency range: 1.5 to
10 Mc/s. (nominal) but can actually be used up
to 30 Mc/s. Weight 51b. Size 7 x 74 x 4in. A
miniature B.C.22I in every respect. A must
for every laboratory, etc. ONLY E4/19/6.
P. & P. 2/6.
MULLARD BRIDGE. Type GM. 4140/I.
Mains operated from 100-250 v. A.C. Will test
resistances from 0.1 ohm to 10 megohms and
condensers from l0pf. to l0mfd. Good con-
dition and complete with instruction booklet.
66/19/6. P. & P. 2/6.
TAYLOR VALVE TESTER Model 47A.
Input 200-250 v. A.G. Will test all types of
English and American valves with filaments from
1.1 v. to 117 v. Perfect condition. Complete
with full instruction manual, f12/10/-. Carr.paid.
Also MODEL 45A available at 610/10/-.

10 -LINE TELEPHONE SWITCH-o0/4..LoS.
For the complete control of 10 extensions (Tele.
" F " etc.). Complete with jacks, leads and
operator's hand set. Good condition. £9/19/6.
Carr. 10/6.
TELEPHONE SETS (TELE " F ")
Housed in Bakelite cases, complete with built-in
ringing generators and batteries. Ideal between
two or more positions up to practically any
distance. Tested before despatched. ONLY
70/, P. & P. 3/6. 2 sent for E6/10/-. Carr. paid.
TELEPHONE CABLE. Twin one -mile drums
(Don 8), LS. Carr. 20/- Single one -mile drums
(Don 3), 50/-. Carr. 7/6.
COLLARO " STUDIO " TAPE TRANS-
CRIPTORS. Brand new in original cartons
3 speeds. IC 34, 74 i.p.s. 3 motors, digital
counter, etc. Complete with 7in. spool
instructions and fixings. A.G. 200/250 v.
operation. SPECIAL PRICE E12/10/- only.
RECORDING TAPES. Super quality P.V.C.
1,800ft. L.P. 7in. spools, 30/-; 1,200ft. Std. 7in.
19/-; Empty 7in. spools 3/9 each.
Send S.A.E. for current Tape Bargain List.

A.C.-D.C. RECTIFIER POWER SUPPLY
UNITS

110/230 v. A.G. 50 cycles input, 100/110 v. D.C.
output max. 24 amp. Brand new and unused.
£4/10/.. Carr. 7/6.
230 v. A.C. 50 cycles input, 200/220 v. D.C.
output at 3/4 amps. approx. Good condition.
£10. Carr. 10/-.
200/250 v. pri., 110 v. sec. at 4 amps. max. Brand
new and unused. £8/10/.. Carr. 10/-.
Type 67. 200/230 v. A.C. 50 cycles input,
240-0-240 v. D.C.output at 14 amps. (Valve
rectification.) With overload controls. Brand
new in maker's original crates. E10. Carr. 10/,
AIRBORNE TRANSMITTER RECEIVER
TYPE 1986. A mobile 10 -channel crystal con-
trolled V.H.F. Tx/Rx. covering 124.5/156 Mc/s.
I.F. band width 23 kc/s. Complete (less external
attachments) in metal case, with all valves and
24 v. rotary power unit. Used but in first-class
condition. ONLY E8/10/.. Carr. paid Also,
complete with control box and all necessary
connecting leads 612, carr. paid.

HEAVY DUTY REGULATING RESISTOR.
0.25 ohm, 200 amps. Wheel control f4/15/..
Carr. 10/
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TRANSISTORISED
POWER SUPPLIES

INPUT

VOLTAGE

TYPE A

OUTPUT

VOLTAGE FROEITUPEUNTGYI opuzEuI-1

12VDC 50c/s 1 75VA
or 24VDC 200-250V squarewave to 750VA

For use where a squarewave output waveform is acceptable.

TYPE B

24VDC
or 28VDC

200-250V 50c/s sinewave
115V 400c/s sinewave

75VA
to 750VA

For use where a strictly sinusoidal output waveform is essential;
total harmonic content less than 5%.

TYPE C

2 4 V D C 240V 2,000c/s 10W or 40W

For battery operated fluorescent lighting; no starters or ballasts
required.

Elliott type A
150va inverter

TYPE D

12VDC or
24VDC As required DC Up to 600W

For H.T. DC supplies.

TYPE E (1)

12VDC 275V DC 30W

For receiver power supply; price £15 . 0 . Od.

TYPE E (2)

12VDC I 310V I DC BOW

For transmitter power supply; price £17 . 10 Od.

Types E (1) and E (2) have been specially designed to replace the rotary
generators or vibrator packs used in mobile VHF transmitter -receivers.
They are compact, cheap, require no maintenance and effectively reduce
battery drain. Other voltages are available, as required.

Full particulars from

ELLIOTT BROTHERS (LONDON) LTD
TELECOMMUNICATIONS DIVISION

Elstree Way, Borehamwood. Hertfordshire. Telephone: Elstree 2040

A member of the Elliott -Automation Group

EXPORT ONLY

The Reception Set R 209

A 10 valve High -Grade Super Heterodyne Receiver
with facilities for Receiving R/T (A.M. or F.M.) and
C.W.
Hermetically sealed. Built on miniature valves and in-
corporating its own vibrator power supply unit driven
by a 6 v. battery (2 point connector included).
The set provides for Reception from rod, open -wire
or dipole aerial, with loudspeaker or phone output.
Overall measurements:-Length 12in., width 8in.,
depth 9in. Weight 23 lbs.

FULLY GUARANTEED AND TESTED
Al' enquiries:

P. C. RADIO LTD.
170, GOLDHAWK ROAD, W.I2

Telephone: SHEpherds Bush 4946

EXPORT ONLY
PROMPT deliveries Mobile V.H.F. Radio Telephones. Frequency ranges
on rive bands ,1) 36-44 Mc/s, (2) 65-78 Mc/s, (3) 78-100 Mc/s, (4) 118-
132 Mc/s, (S) 156-174 Mc/s. R.F. output 10 watts. A.M. Single Channel,
crystal controlleu. To operate from 6 v. ,12 v. or Mains supply sources.
Reconditionad with same as new guarantee. Prices from E55 per complete
station FOB U.K. For:, as illustrated.

GENERALLY AVAILABLE
H.F. Radio Transmitters 300 watts Modulated R.F. Output.
H.F. Radio Telephones 14-12 Mc/s, 25 watts R.F. Output.
Military Wireless Sets of very many types including Handy -Talkies.
Spares of all types for military equipment.
Field Telephones of all types, Switchboards and line components of British
Post Office types.
Carrier Telephony Systems-Terminals and Repeaters-Components of
all types.
V.F. Telegraphy Systems -Terminals and Repeaters -Components of all types.
Aircraft Radio Compasses, Distance Measuring Equipment and also 10.
Channel V.H.F. Radio Telephones.

R. GILFILLAN & CO. LTD.
NATIONAL PROVINCIAL BANK CHAMBERS

29 SOUTH STREET, WORTHING, SUSSEX
Tel.: Worthing 8719 & 30181
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FOR VALVES, TUBES AND COMPONENTS -BY RETURN POST SERVICE
METAL RECTIFIERo

ATP4 3/6
AZI I0/-
AZ3I 10/-
636 10/-
CV73 4/-
D42 5/-
DAF96 8/-
DF96 8/-
DH101 10/-
DK96 81-
DL63 9/-
DL82 10/6
DL96 8/-
DM70 7/6
DN41 12/6
EA50 1/6
EABC80 9/-
EAF42 9/6
EB34
EB41 8/6
EB91 4/-
EBC33 6/9
EBC4I 8/9
EBF80 9/9
EBF89 9/6
ECC8I 716
ECC82 8/-
ECC83 8/-
ECC84 10/-
ECC85 9/6
ECF80 12/-
ECF82 10/6
ECH42 9/6
ECH8I 9/-
ECL80 9/6
ECL82 10/6
ECL83 19/3
EF22 8/6
EF36 4/-
EF37A 15/-
EF39 5/9
EF40 13/6
EF4I 9/6
EF42 11/-
EF50
EFSOSYL 7/-
EF54 6/-
EF55 101-
EF80 7/-
EF85 7/-
EF86 12/6
EF89
EF9I
EF92
EK32
EL32
EL33
EL34
EL4I
EL42
EL84
EL91
EM34
EMBO
EM8I
EY5I
EY8 I
EY86
EZ40
EZ4I
EZ80
E Z81
EZ90 7/6
E638 26/6
E 1148 2-
FVV4/500 10//-
GZ32 11/6
H30 5/-
H63 8/6
HL23DD 8/6
KF35 8/6
KT2 5/-
KT24 5/-
KT32 141-IUL84

KT33C
KT6 I
KT63
KT66
KT74
KT76
KTIOI
KTW6I
KTW63
KTZ4 I
MH4I
MHL4
MSP4/5
MSP4/7
MSP41
MX40
OZ4
P61
PCC84
PCC85
PCF80
PCF82
PCL82
PCLB3
PL36
PLO I
PL82
PL83
PL84
PL820
PX25
PY80
PY81
PY82
PY83
PEN4VA
PEN25
PEN45
PEN46 71-
PEN220A 4/-
PENA4 12/6
PM I 2M 8/-

5/-
SP41QP21 3/-
SP61 3/-
SP4/5 10/6
SP4/7 10/6
TP25 10/-
U10 9/6
U14 8/6
ML4 8/6

10/-
12/6
8/-

13/6
10/-

8/9 MS4B
4/- U16

17/3 U22
7/- U25
4/6 U26

14/- U37 2616 6AQ5
15/- U45 15/- 6AT6
9/- U50 el- 6AU6

10/6 U76 7/- 6B8G
9/- U81 8/- 613A6
4/- U82 8/- 6BE6
9/6 U101 al- 66H6
9/6 U191 16/7 6616

10/6 U329 23/3 6BR7
9/6 U403 16/7 6BW6

13/3 U404 11/4 6BW7
10/- UABC80 9/- 6C4
7/6 LIAF42 9/6 6C5GT
7/6 UB41 9/- 6C6
7/- UBC4I 8/6 6D6
7/- UBF80 9/- 6CH6

UCC84 10/11 6F6G
UCC85 9/6 6F6M
UCH42 9/6 6F33
UCH81 9/6 6H6
UCL82 11/6 6H6GT
UCL83 13/6 6.15G
UF4I 9/- 6.15GT
UF80 10/6 615M
UF85 9/- 616
UF89
UL4 I

UYIN 12/6 6K8G 6/6 78
UY4I 7/6 6K6GT 71-,80
U Y85 7/ -
VP I 3C 3/6
VP23 6/6
VR22

(PM2A) 3-
VP41 8/6

19/3 VR105/30 8/-
7/- VR I 16 4/-

23/3 VRI 50/30 7/6
6/6 VU120A 3/6
6j6 VU39 (MU

10/- 12/14) 8/9
6/6 VU I I 1 2/6
7/6 W21/7 10/-
3/6 W76 6/6
7/9 W77 8/6
7/6 WI01 10/-
7/6 W729 10/6
7/6 W6I 6/-
6/- W6I (M) 8/-

12/6 X22 CI 2417
5/6 X4I M 12/6
3/6 X 101 M 8/-
8/6 Y63 7/6

11/6 Z21 (4 pin) 5/-
819 Z309 26/6

11/6 Z359 9/6
12/- I A7GT 12/6
13/6 1C2 11/6
I5/- I C5GT 12/6
11/- I H5GT 9/-
8/6 IL4 4/-
8/6 !LD 36

12/7 INSS 10/6
18/7 IRS 7/6
12/6 154 10/6
7/6155 6/6
816 1T4 5/6
7/- 3A5 12/6
816 3A8GT 6/-

10/- 3D6 5/-
6/- 3Q4 7/6

26/6 3Q5GT 9/6
354 7/6
3V4 8/-
4D1 3/-
5R4GY 9/6
5U4G 6/-
5V4G 11/6
5Y3G 8/-
5Y3GT 7/6
5Z4G 9/-
5Z4M 101-
6A7 10/-
6A8G 9/-
6AC7 4/-
6AG5 5/6
6AK5 5/-
6AL5 4/-
6AM5 41-
6AM6 4/-

7/6
8/6

10/6
4/-
7/6
7/6
9/-
9/-

12/6
9/6
7-
4//6

16/7
5/-
5/-
8/6
77-
7/6
7/6
2/6
2/6
3/6
5/-
6/6
5/6

9/- 617G 6/6
9/- 6K7G 3/6
9/-.6K7M 6/9

6K7GT 5/914267
6K8GT 10/- 2100DT6K25 19/11
6L6G 8/_ 210VPT
6L6M 9/6 85A2
6L7 7/6 807
6L18 11/6 954
6L19 23/3
6N7GT 7/6
6P28 26j6
6Q7G 7/6
6Q7GT 9/-
65A7GT 81-
65G7 7/6
65H7 4/6
6S17 8/6
6SK7 6/-
6SL7GT 6/-
65N7GT 7/6
6SQ7 9/3
6U4GT 12)-
6USG 8)6
6U7G 8/6
6V6G 6/-
6V6GT 7/6

6XSG V9
6X4

/-
6X5GT 7/-
6/30L2 12/6
7B6 10/6
7B7 816
7B8 6/-
7C5 8/-
7C6 8/-
7D6 13/6
7H7 8/-
7Q7 9/-
7S7 9/6
7Y4 8/-
8D2 2/9
9D2 3/6
10D2 12/-
10F1 15/-
12A6 5/-
12AH8 12/-
12AT6 9/-
1 2AT7 7/6
I2AU6 8/-
12AU7 13/-
12AX7 81-
12BA6 9/-
126E6 9/-
12C8GT 7/-
12H6 3/6
I 215GT 3/-
12.17GT 10/6
I2K7GT 6/6
I2K8GT 13/6
I2Q7GT 6/6
125G7 7/6
12SH7 6/-
12S17 6/-
12SK7 6/-
12SL7GT IV-
12SN7GT 10/-

I714S7 -
I5D2 7//9
25A6G 10/6
25L6GT lot -
25Z40 9/6
25Z5 81-
25Z6 101-
30C1 8/9
30F5 10/6
3OFLI 10/6
30P4 15/-
30P12 12/6
30P I 6 8/6
30PLI 12/6
35L6GT 10/-
25Y5 9/9
35W4 7/6
35Z4GT 7/-
42 81-
35Z5GT 9/-
5005 11/6
50L6GT 8/6
75 10/6
77 6/-

7/6
8)6
3/6
4/6
3/a

I0/ -
6/t.
2/ -

Acos Mic 39/1, crystal stick microphones lor use
as a hand, desk or floor stand unit, listed at 3 gns,
our price 39/6. Table stand 7/6 extra, floor stand
adaptor 12/6 extra.
Acos Mic 40, as supplied with modern tape
recorders, with a folding rest and Oft. lead,
listed at E1/15/-, our price 19/6.
G.B.S. Microphone, pencil stick type, fitted with
muting switch, 42/-.
T.S.L. Crystal " stick " microphone, model MX3,
for general purpose use, complete with table
stand, 45/-.
T.S.L. Moving Coil Microphone, for high or low
impedance, brown and cream plastic case with a
fold -in table rest, 6ft. cable and a standard 3 -way
connecting continental plug, (4/4/-.

LOUDSPEAKER UNITS
PERMANENT MAGNET

All Brand New
2.fin. Square Rola C25 26/10
21in. Square Celescion 18/6
Sin. Square Celescion 18/6
4in. Square Elac 19/6
5in Round Plessey with 0.P T 16/6
61in. Round Celestion 17/6
Bin. Round Richard Allen 18/6
10in. Round Philips type, with Tweeter 27/6
10in, Round :lac 25/-
I2in. Round Plessey 29/6
I2in. Round Plessey, 15 ohms speech coil 52/6
6in. x 41n. Plessey 19/6
7in. x 4in. Plessey 19/6
8in. x Sin. Celescion and Richard Allen 25/6
10in. x 6in. Celestion and Plessey 25/6

SPECIAL MAINS DROPPER RESISTORS

SMDI
SMD2
SMD3
SMD4
SMD5

SMD6
SMD7
SMD8
SMD9
SMDIO

SMDI I
SMDI2
SMDI3
SMDI4
SMDIS
SMDI6
SMDI7
SMD18
SMDI9
SMD20
SMD21
SMD22
SMD23
SMD24
SMD25
SMD26

SMD27
SMD28
SMD29
SMD30
SMD3I
SMD32
SMD33
SMD34
SMD35

As used in
Philips 209U
Bush DAC81, DAC90 and DAC12
Philips 2000, 205U and Stella ST101
Philips 290U and Stella ST100
Bush DAC90A, DAC I 0 and DAC I I,
Ekco U76, U109
Ultra Twin 50
Ultra Twin 50
Ferguson 983 and 988
Ekco T205, T164 and TI74
Ferguson 983T, Philco BT 1 412 and
BTI551
KB FPI51
Post-war Double Decca
Marconi TWA
Philips 121U, 210U
Philips 141U and Stella STIO5U
Ferguson 989
Ekco MBP 183
Invicta 118T -119T -120T PAM958
Ultra 814, VT8I4
Pye V4 and C, V7 and T and 126T
Invicta 112
Ekco U122 and U159
Champion Model 825
Ferguson 998
Ferguson 992T, 994T, 996T
Pye VT I7CDL, VTI7, VT I7CD,
VT2IC, VT2I CD, PAM752, 753
Pye Piper
Regentone Double 2 Portable
Regentone Double 2 Portable
KB Rhapsody, MPI 51/1
Pye CWI7 Series
Pye CTM175/21S, CW175/2IS
Pye CW I 7F
Pye CWI75, LBI7NF
Cossor 937, 938, 938A, 938F, 939,
939A, 939F, 942, 9428, 944, 946,
947, R I7A

1--qr4A00--41-~-11.
103 LEEDS TERRACE,

WINTOUN STREET

LEEDS 7

Price
6/3

11/3
5/3
5/3

5/3
5/3
5/3
9/-
2/6

9/-
5/3
5/3
7/6
6/-
5/3
9/-
4/9
9/-
4/9
6/-
7/6
6/6
5/3
9/-
9/-

9/-
6/9
6/-
6/-
7/6
6/9
69
6/9
6/9

6/9

Alpha Range of Guaranteed Bridge
Rectifiers suitable ior Battery
Chargers 6 and 12 volt output:
2 amp. 7/-
4 amp. 12/6

3 amp. (0/-
5 amp 14/6

AUToMA1 It; RECORD
CHANGER UNITS

B.S.R. Monarch UA8, 4 -speed unit
with a BSR monaural ful-fi cartridge,
L6/19/6.
B.S.R. Monarch UA8, 4 -speed unit
with a BSR stereo ful-fi cartridge,
66/19/6.
B.S.R. Monarch UA14, 4 -speed
unit in two-tone grey, (8/19/6.
Collaro Conquest, 4 -speed fully
mixing changer, complete with studio
cartridge, (6/19/6.
Collaro RC457, 4 -speed record
changer, fitted with transcription
cartridge TX88, 66/19/6.
Garrard RCI20, Mark II, 4 speed
unit with manual control, to enable
records to be played singly, fitted
with GC2 Cartridge, 68/19/6.

SINGLE RECORD PLAYER
UNITS

Garrard, Model TA, Mark II, 4 -speed
single player, die-cast aluminium
pick-up with a GC2 cartridge,
automatic stop, 91in. diameter turn-
table, (8/10/-.
Collaro Junior, 4 -speed turntable and
pick-up, complete with a crystal
cartridge and sapphire styli, finished
cream with a maroon turntable mat
and speed control, L3/15/-, or turn-
table and motor only at L2/12/6,
pick-up only (1/7/6.

AMPLIFIERS
Deccamatic, fitted with valve ECL82,
contact cooled rectifier, tone and
volume on/off, chassis size Elfin. x 3in.,
complete with Celestion speaker
8in. x 6in., 44/5/..

TELEPHONE ADAPTOR
Geloso type 9010, 45/,

TRANSFORMERS FOR
BATTERY CHARGERS

Standard primary connections. 200/
250 v.
Type MT3 secondary tapper. 0-12-15-
20-24-30 v., 2 amps., 21/9 ea.
Type MT5 secondary tapper. 0-5-11-
17 v., 4 amps., 21/- ea.
Type MTSA secondary tapper. 0-5-
11-17 v., 11 amps., 15/- ea.

SOLDERING IRONS -SOLON
Instrument type. 220/240 v., 25
watts. Model 625 24/-.
Standard type. 220/240 v., 65 watts.
Model 964 29/-.
Spare elements, bits and bit holders
available.

CARTRIDGES - STYLI ETC.
Acos Stereo Cartridge. 73-I. Dual
purpose for mono and stereo use.
32/6 ea.
Garrard GC2/PA, white moulding.
increased frequency response to
GC2. 15/6 ea.
BSR, TC8M, " Ful Fi " Cartridge.
15/6 ea.
Styli for BSR Collaro, Garrard, Acos,
etc., from 6/- each.

RECORDING TAPES
Plastic Reel 7in. 1,200ft. Tape. Top
quality. 23j- ea.

TERMS: Cash with order or C.O.D. Postage
and Packing charges extra, as follows: Orders
value 10j- add II.; 20/- add 1/6; 401- add 2/-;
add 3/- unless otherwise stated. Minimum
C.O.D. fee and postage 3/-.
For full terms of business see inside cover
of our catalogue.
Personal shoppers 9 a.m. to 5 p.m. Mon. to
Friday. Saturday 10 a.m. to I p.m.
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TURNS OF ADJUSTING CORE

In Grade P. Gecolite, nominal
initial Permeability 1200/1800

Write for Data Sheet 592

Full details of assemblies with
non-adjustable cores, ask for
Data Sheet 591.

SALFORD ELECTRICAL INSTRUMENTS LTD
TIMES MILL HEYWOOD LANCASHIRE Tel: HEYWOOD 6868

London Sales Office: Magnet House, Kingsway, W.C.2. Tel: Temple Bar 4668

A Subfichary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND

BENSON'S IBARGAINS
MORSE KEY with buzzer, on board, wired for 41 v. battery, 8/6 (p.p.
1/6). Keys, morse, small, brass, 8 A., 3/-; covered with plug, 4/6;
large 7/6. TELE " F " intercom. sets, good condition, pair 65/-, post
free Gt. B. METERS (10Q/4) with two centre -zero movements, 600
and 400 uA, 8/6. TRANSFORMERS. Open, upright, input 200/250 v.
Outputs: -250-0-250 v., 150 mA., 5 v. 3 A. and 6.3 v. 5 A., 25/-. In-
put 110/230 v. Otitputs:-6 v., 2 A. twice, shrouded, 10/6. Potted,
' C " core: Input 230 v. Outputs: -6.3 v., 0.3 A. (1A. actual), twice,

8/6; Outputs: 510-0-510 v. 275 mA., 375-0-375 v. 83 mA., 5 v. 3 A.,
6.3 v. 7 times (17 A.), 45/-. CONDENSERS, block, paper, 8 mfd. 250
Vw. 4/-; 600 Vw. 6/-; 4 mid. 2 kWV. 7/6; 600 Vw. 3/6. SWITCH fuse
splitter, DP 15 A. 15/-. MONITOR 56, triggered oscilloscope, comprising
Indicator 548 and Power Unit 675, 230 v. A.C. input, with cables and
circuit. Cathode probe unit extra, 17/6. 68/10/- (Rail 15/-). HEAD-
PHONES, CLR, 7/6. CR100 Noise Limiter assembles with valve, 3/6.
NEW M.C. METERS, 3lin. round flush, 50µA, 70/-; 200 µA centre
zero, 50/-; 1 mA., centre zero, 45/-; 1 mA., 55/-; Elin. 1 mA., 22/6;
100 mA., 8/6; 2in. 300 mA., each 8/6; 21 in. M.I. 20 v. A.C., 8/6; 300 v.

2iin., 15/-; 100 v. AC., 3iin., 45/-; 150 v. AC., M.I., 6in., in
case, 45/-. VIBRATORS Mallory G634C 12 v. 4 -pin,7/6; 6 v. 5 -pin
reversible, 7/6. R1155B, good condition, tested, with handbook, £8
(Rail 10/-). DRIVES: slow-motion Admiralty 200:1 ratio, scaled 0-100
6/6. R1155 S.M. " N " type, new, 10/6. VIBRAPAK, 6 v. D.C. to 250 v.
60 mA., smoothed case, 22/6 (p.p. 3/6). DYNAMOTORS (post 3/6).
12 v. to 230 v. 60 mA., 11/6, 6 v. to 250 v. 60 mA., 11/6. CHOKES.
LF 10 it, 200 mA., 8/6; 100H, 60 mA., 8/6; 9H, 100 mA., 5/6; Potted
10H, 100 mA., 7/6; C " 10 H., 250 mA., 12/6; 5H, 400 mA., 10/6.
R.F.27, good cond., 18/- (p.p. 3/6). HEATERS: Strips, enclosed, 220 v.,
100 watts, 3/6; finned, 115 v., 200 w., 2/-; 230 v. 475 w., 5/-. RELAYS,
co -axial, small, 12/24 v., with plugs, 10/6. SWITCHES: Wafer: 2 pole,
4 way, 4 bank, 1P6W6B, 2P5W4B, 4P2W2B, 1P7W3B, 1P11W2B,
4P2W5B, 3/6 each. Ceramic 2P4W1B, 1P5W3B, 1P11W, 3P3W2B,
3/6. STUD, 1P24W2B, 1P8W2B, 3/6; 1P19W2B, 5/6; 1P4OW3B in
brass case, 12/6. VALVES: QQV08/40(5894), 50/-; QQV04/20 (815), 30/-;
6BM6 60/-; VLS389 20/-; VLS631 10/-. BENDIX RA-10/DB, 4 wave-
bands, new 90/-, MN26C MIL bands 70/- (carr. 10/- each). Rx78 2.4-
13 mcs. with 100 kcs. Xtal 35/- (p.p. 3/6). SLYDLOCK 5 amp. fuses,
10/6 doz. Box with 6 GPO keyswitches and 12 lampholders, 151- (p.p.
3/6).
LIST AND ENQUIRIES S.A.E. please. Terms, C.W.O. Postage extra.
Immediate despatch.
Callers and post: W. A. BENSON (W.W.), 136 Rathbone Road, Liverpool,
15. SEF 6853.
Callers: SUPERADIO (Whitechapel), Ltd., 116 Whitechapel, Liverpool, 1.
ROY 1130.

AUTOMATIC CONTINUITY
& INSULATOR TESTER

(A.C.I.T.)

for the
FASTEST
-EVER
TESTING OF MULTI -CORE CABLES
Example of testing speed 25 pc cable tested: -

625 insulation tests, 25 leakage to screen, 25 continuity tests-
all in 25 seconds.

Insulation faults are shown and faulty circuits indicated by lamps.
Cross connected circuit leakage to screen are discovered also involved
circuits indicated.
Continuity tests are carried out with low voltage, insulation tests
500 v. A.C.I.T. stops automatically after discovering any fault or when
the test is finished.
Brass type Plessy Mk. IV sockets and flags are used, also an aluminium
version Mk. IV is available if required.
A.C.I.T. is built for 25, 50 or to order for more circuits..
Fully descriptive leaflet on request.
P.C.A. RADIO. BEAVOR NEAL, HAMMERSMITH, LONDON, W.6.

Riverside 8006
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TRADE
ENQUIRIES

INVITED

RADIO CLEARANCE LTD.
27 TOTTENHAM COURT RD., LONDON, W.I
The oldest Component Specialists in the Trade

Telephone:
MUSEUM 9188
EST. 30 YRS.

The Management would like to wish all our customers throughout the world
a Very Happy Christmas and Good Health and Prosperity in 1961.

Give a present that will really be appreciated
THE MIRACLE SUPER SIX PLUS 2 TRANSISTOR KIT -THE GREATEST OF THEM ALL

ANY PART SOLD SEPARATELY
Makes up to a portable transistor superhet embodying all the latest design developments including a self -oscillating mixer, two
double -tuned IF stages, audio amplifier and a matched push-pull output stage. Also two germanium diodes are incorporated,
additional to the six Mazda transistors, one as detector and the other to assist the AGC as a variable damping element.

12 Good Reasons why the Miracle has no equal
* Printed Board engraved with

component locations
* Special provision for use as a

CAR RADIO
* Double -tuned IF Transformers
*6 First Grade Mazda transistors

plus 2 Mazda hi -efficiency diodes
* Hi -flux Sin. (12000 lines) 25 -ohm

loudspeaker

* Full coverage Medium and Long
wavebands

* 3+in. tuning dial with 5 : I slow
motion

* Long life dry battery. 150/200
hours

* Internal high -Q Ferrite Aerial
* Push -Pull matched output stage

400 -milli -watts
*34in. x 7fin. x 10in, attractive

two-tone case - total weight
approx. 4 lb.

* Comprehensive Manual supplied
-so easy to build

Ifusfernmee,se.devande.se,de*
Our inclusive price for all

Icomponents, cabinet and bat-
tery complete in every detail:

Ell . 10 . 0
4

plus 3;6, Regd. p.p.

or any associated component
parts supplied separately at
the published prices.

*m.s...e...p.dedniprie.dedeve-*

INSTRUCTION MANUAL AND CIRCUIT BOOK containing itemised list of all component prices, 3/6 post free. See and hear
a complete working model in the shop.

ACCLAIMED BY OVER 10,000 PEOPLE THE FINEST TRANSISTOR KIT OBTAINABLE

MOULDED TROPICAL PAPER CONDENSERS

Small, non -inductive, insulated, high-grade Capacitors.
150 v. Wkg., Mfd. 5% 10d. .22 Mid. 10% 9d. 2 Mfd.
10% 1/10. 250 v. Wkg., .068 Mid. 9d..1 Mfd. 1/1. .22 Mfd.
2% 1/4. 1 Mfd. 10% 1)7. 500v. Wkg., 680 pF., 1,000 pF.,
1,500 pF., 2,200 pF., 7d. each. 3,300 pF., 8d. 5,000 pF.,
6,800 pF., .01 Mfd. 9d. each. 8,200 ph'., 1/, .022
.03 Mfd. Md. each. .047 Mfd. 2%..05 Mfd. lid, each.
.1 Mfd. lid. .25 Mid. 1/7. .5 Mfd. 1/3. 750 v. Wkg.,
470 pF., 10%, 820 pF., 1,500 pF., 2,000 pF. 8d. each. 5,000
ff., 6,800 pF., 9d. each. .022 Mfd. 10d. 1,000 v. Wkg.,
1,500 pF. 9d. 6,800 pF. 10d. .01 Mfd., 1,500 v. 1/-. .12
Mid., .15 Mfd. 1/1 each.

VALVE HOLDERS

4 pin UX, 7d. 7 pin Brit. Pax. 3d. 7 pin Brit. Pore 4d.
Int. Octal Pax. 3d. Internat. Octal McMurdo 6d, Mazda
Octal Pax. 3d. Loctals Amp. 6d. B7G Pax. 6d. B7G
P.T.F.E. 8d. B7G Cer. with saddle and valve retaining
spring 11-. BOA Pax. 4d. BOA Amp. 6d. BOA Cer. 8d.
BOA Pax. 6d. BOA Cer. 106. BOA Cer. with saddle and
valve retaining spring 1/-. BOA Cer. skirted Lk BOA
printed circuit DN. B7G Valve Cans 6d. EY88 High
Voltage holders 1/3.

VARIABLE GANG CONDENSERS

Twin Gang .0005 MFD. 20n. x tin. x llin. Spindle -kin.
4/-.

Min. Twin Gang .0005 MFD. 2Dn. x llin. x Mo. Spindle
,in. 5/6 with Trimmers 616 and Dust cover 7/6.

AM/FM 2 -Gang Condensers. 500+20 pF., 316.

TRANSISTOR COMPONENTS
SUB MINIATURE ELECTROLYTIC CONDENSERS
Most with sleeves, all at 2/3 each.
.1 mfd. 50 v., .25 mfd. 15 v., .5 mfd., 50 v., 1 mfd., 10
v. 25 v., 2 mfd., 6 v. 15 v. 70 v., 4 mfd., 12 v. 5 mfd.
25 v., mfd. 3 v. 6 v., 8 mfd. 3 v. 6 v. 15 v. 30 v., 10 mfd.
6 v. 25 v., 18 mfd. 3 v. 6 v. 30 v., 20 mfd. 15 v., 25 mid.
12 v., 30 mfd. 3 v. 6 v. 12 v., 50 mfd. 6 v.

SUB MINIATURE TRANSISTOR COILS
Set of 3 I.F. Transformers 470 Kele plus Oscillator
coil.
As specified for Mazda Circuits 23/6 complete.
As specified for Mullard Circuits 23/6 complete.
WTC oscillator Coils for Jackson or Plessey Gang 4/6
each. WTC 470 kc/s. I.F. Transformers 4/.. each, 7/6
pair.

SUB MINIATURE CARBON POTS
5K., 50K., 220K., 330K., 1M, 2/-. 5 M with switch.
4/6. 5 E.. 1/6, 500K preset 1/, 14.1 Transistor Pots 2/,
5K Transistor Pots 1/8.

FULLY MOULDED TRACK POTS
(Diameter fin. SHORT SPINDLES) 2/8 each.

1000, 2500, 400 f/ , 5000, lk., 2k., 2.5k., 5k., 10k., 25k.,
50k., 100k., 250k., 500k., 111.

SUB MINIATURE METALLISED PAPER CON-
DENSERS din. x din. 100 v. working.

.005 MED., .0022 MFD., .002 MFD., .001 MFD., 84.
each. .02 MFD., .04 MFD. Price 9d. each.

MIN. POLYSTYRENE CONDENSERS
10 pF., 50 pF., 59 pF., 75 pF., 82 pF., 100 pF., 125 v.
wkg., 6d. each. 300 pF., 350 pF., 3110 pF., 470 pF., 560
pF., 1,000 pF., 1,200 pF., 4,000 pF., 9d. each.

SWITCHES ROTARY
Size lAin. dia. 2in. spindles. Price 2/11 each.
1 pole 10 way. 1 pole 12 way. 2 pole 2 way. 2 pole 3 way.

pole 4 way. 2 pole 5 way. 2 pole 6 way. 3 pole 3 way.
3 pole 4 way. 4 pole 3 way.

POTMETERS CARBON -HI -GRADE
Moulded Tracks. Diam. l5in., 2d in., spindles. 5K., 10K.,
25K. Linear only. 50K., 100K., 250K., 500K., 1M, 2M, Log
or Linear, less switch, 2/6 each, With switch 4/6.

TRANSFORMERS
Audio Output Types. 50000 3/9. to saa 3/6. 30,0000 4/6.
to 30 3/9.
Universal CRT Boosters with tapped primar es 2 v. 6.3 V.
13 v. 25% boost all taps, 10/6. Filament transformers.
centre tapped, 6.3 v. output, 1.5 amps.. 5/9; 3 amps. 9)6.
Charging Transformers. Tapped all voltages 2 amp., 14/3.
4 amid. 16/6.

MODERN TV COMPONENTS
Ferox Line 0/P Transformers, 16 kV. 1125 10/6. (90° Types
12/61. Frame 0/P transformers to match 4/8. Scanning
Coils to match 10/6. 90° types 12/8. Panel containing
6 preset pots 5)-. Smoothing Chokes: 2 Hy. 250 mA. 3/11.
1.9 Hy. 250 mA 2/11. 1.3 Hy. 250 mA. 2/6.
G.E.C. Metal Rectifier 250 v. 250 mA. 10/-. 34 Meg. I.F.T.
1/8 ea. 38 Meg. I.F.T. (link) 2/- ea. Masks 14in., 17in.
and 21in. 2/6. 3/6, 4/6 (plus 2/6 p.p.).

MISCELLANEOUS
Crocodile clips 4.1. Coax, Plugs and Sockets 2/2 per pair.
Condenser clips lin,, ldin., 1 din, and ldin. 6d, ea. Parmeko
Smoothing Choke 8/9 Hy. 100 mA. 6/6. 500 pF. 15 Kv.
moulded Condensers 2/6. WX2s Westector 6d. Transistor
Twin gang condensers 387+166 pF., ex equip., 4/6. Vib-
rator Hash Chokes 1/-. Ext. Loudspeaker panel with
switch 1/-.

DISC CERAMIC CONDENSERS 500 v. with. TV PRESET CONTROLS We have an extensive range of Waxed Paper Condensers
Knurled knob and 6Ba fixing holes. Diam. lin. 100 0 5K., (average price 5d. each). Metallised Paper Condensers

8.2 pF., 470 pF., 500 pF , .001 Mid., .002 Mfd.. .0025 10K., 25K., 50K., 100K., 200K, 250K., 500K., 1.5M., 211., (average price lid. each) and Wirewound resistors 5/6/7 -
Mid., .003 Mfd., .005 Mfd. 6d. each. .01 Mfd. 9d. 1/3 each. 25K. w!rewound, 1/6. watt types (average price 1/- each).

All Electrolytic Condensers as advertised in May issue still available.

STAMPED AND ADDRESSED ENVELOPE with any enquiry please PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES

TERMS OF BUSINESS: CASH WITH ORDER OR C.O.D. ON ORDERS OVER 10/-
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BENTLEY ACOUSTIC CORPOR
The Valve Specialists 38 CHALCO
Telephone: PRIMROSE 9090

ATION LIMITED
T ROAD, LONDON, N.W.1

Nearest Underground: Chalk Farm
EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAM

TELEPHONE AND TELEGRAM ORDERS FOR CASH ON DELIVERY SERV
E DAY AS RECEIVED.
ICE ACCEPTED UP TO 3.30 P.M.

04.2 ..17/6
OB2 ..17/6
OZ4GT 5/-
1A5 6/-
1A7GT 12/-
105 -12/6
105 9/-
3G6 .17/6
3350T 10/6
11.4 .. 3/6
1LD5 5/-
11E5 5/-
1N5GT 10/6
1R5 .. 6/6
184 .. 9/-
184 .. 3/6
1174 ..12/6
1175 .. 6/-
2X% .. 4/6
3A4 6/-
3A5 -10,13
3B7 -12/6
31)13 5/-
3Q4 .. 7/6
3Q5GT 9/6
384 .. 7/-
374 .. 7/6
311,407 1716
51740 6/6
5040 10/-
673GT 6/6
533 ..12/6
4Z43 9/-
2680 9/-
41A07 4/-
11A05 5/8
8A1113 8/-
8AL5 4/-
6AM6 4/6
6.005 7/6
6AT6
64.1)6 10/-
6AVG 12/8
63813 4/6

634.6 7/6
613E8 6/-
6E060 23/8
6336 8/-
63.16 (V-
1313Q7A 15/-
6BR7 15/-
611W6 8/8
6BW7 61-
613X6 6/-
604 .. 5/-
6C50 6/6
60060 36/6
6CH6 9/-
6E5 ..12/6
6F1 -26/6
6F6G 7/-
6E12 .. 4/6
6F13 ..11/6
6F23 10/6
6F33 7/6
668 .. 6/6
61160T 3/-
625G 5/-
6J6 .. 5/6
8J70 6/-
6K6GT 8/-
6K7G 5/-
61180 6/6
6K25 19/11
6L1 -23/8
6L613
6L7GT 7/6
61.18 13/-
6L19 23/3
6LD2015/11
6N7 8/-
6P25 12/6
6P28 26/6
6Q765 8/6
6370 10/-
684.70T 8/6
6807. 7/67/6
661.70T 6/6
681970T 516

68Q7GT 9/-
61.74G'T 12/6
61250 7/6
6760 7/-
6V6OTO 8/-
6X4 5/-
6X50T 6/-
6/3012 10/-
7136 ..21/3
7B7 .. 8/6
705 .. 8/-
706 .. 8/-
706 -10/6
737 .. 8/-
787 .. 9/6
7Y4 7/6
803 4/6
9BW6 15/3
1001 -13/-
1003 -28/13
10F1 ..26/6
10E9 -11/6
10L03 8/6
1OLD11

15/U
10P13 15/-
101'14 19/3
124.6 5/-
12A06 15/3
124.06 17/3
12AE613/11
12AH8 12/6
12AT6 7/6
12AT7 61-
12A06 23/8
124.127 6/6
12A76 12/8
12AX7 716
12BA6 8/-
12B38 9/-
1231E7 21/3
12J7GT 9/6
12K5 17/11
12K7GT 5/6
121180T14/-

12Q7OT 5/-
128A7 8/6
128%7 61-
128Q7 11/6
1487 27/10
12Y4 10/8
19AQ5 10/6
19306023/3
1931 10/-
30D1. -15/3
20F2 ..26/6
201.1 ..26/6
201.1. -26/6
20P3 . -23/3
20P4 ..26/6
201'5 .23/3
254.60 10/6
25L6GT10/-
253413 9/6
2535 .. 9/6
25360 10/-
27SC 19/11
28D7 71-
3001 .. 8/-
30E5 6/-
30FL1 10/-
301.1 .. 8/-
301'12 7/6
30P1.1 10/6
35A5 21/3
35L60T 9/6
35W4 7/6
35Z3 10/6
33Z40T 6/-
35350T 9/-
43 ... .10/-
5005 -10/-
500060

36/6
601613T 9/6
53KU 19/11
72 .... 4/6
78 .... 6/6
80 ....

....15/-

85A% ..15/- DM70 7/6 EF9 .23/3
150B2 15/- EA50 2/- EV22 -14/-
1853T 33/2 EAU 916 EF36 41-
1.85BTA EABC80 9/- EF37A 8/-

33/2 EA091 4/6 EF39 .. 5/6
305 -10/6 EAF42 9/- EF40 -15/-
807 .. 7/8 3334 2/6 EF41 91-
40335. 12/6 2841 8/6 EF42 _10/6
3763 ..12/6 31391 4/- EF50(A.1.7/-
A013PEN 7/6 EBC33 5/- BP50(E) 5/-
ATP4 5/- EBC41 8/6 38'34 5/-
AZ31 10/- EBC81 8/- EF73 10/8
A241 13/11 313E80 9/- EF80 . 6/-
/336 .15/- EBF83 EF85 13/-
BI.63 ... 7/6 13/11 EF86 -10/6
CBL31 23/3 El3F89 9/8 EF89 9/-
CCH35 23/3 EBL21 23/3 EF91 .. 4/6
CL33 19/3 EBL31 23/3 EF92 4/6
CV63 -.10/6 EC52 .. 5/8 EF97 ..13/3
CY1 ..18/7 3054 6/- BK32 8/8
0731 -16/7 EC70 ..12/6 EL32 5/ -
DI .. 3/- E092 ..13/3 EL33 12/6
D16 -10/6 501131 15/- 21,34 15/-

.17/350082 5/8 EL38 26/6
1:311 : 4/- 50033 816 2141 9/-
DAM 8/- 50034 24/7 E1A2 10/6
DAP96 8/6 80C39 8/6 EL81 12/8
11:3114.146 1 ret 23/3/- EL84 7/6

151- L35 13/11
mem 3/6 ECC82 8/6 L91 IV'

DP;17
8/6/- Eoql Eli931 9/6

10/6

00063 6/6 ECM 8/8 33171 23/3
15376 5/- 20088 18/- 23180 9/-
01177 7/- ECF80 10/6 EM81 9/-
DE40 21/3 ECF82 1016 EM84 10/6
01191 6/6 20321 23/3 5231 87/-
131192 9/- ECH35 8/6 2931 9/-
DE96 8/6 20342 9/- 2783 16/7
DIM 17/8 E0381 9/- 5986 91-
01.68 15/- ECH83
131.32 7/-

2240.. 7/-
13/11 5341 7/-

DL94 7/8 ECL80 91- E280 . 7/-
01.96 8/6 BOLOS 10/8 2281 .. 7/-
D1.610 10/6 ECL83 19/3 FC4 15/-

13.2.30 9/-
0332 ..10/-
0333 19/11
0Z34 14/-
/IA.130430

13/8
104 .. 7/6
HVR2 20/-
117R2A 6/-
KT2 5/-
KT33C 10/-
KT36 29/10
KT41 12,6
KT44 12/6
KT61 12/6
KT63 71-
KT66 15/-
KTW61 6/6
KTW62 7/8
KTW63 8/8
KTZ41 8/-
K17,63 7/6
1.63 6/-

1311714 8/-
N37 19/11
N78 19;11
N108 19/11
N308 20/7
N339 151-
PABC80

13,11
PC084 8/-
P0085 9/8
POC88 18/-
PC089 11/6
PCF80 8/-
PCF82 10/8
PCF86 15/-
PCL82 10/-
PCL83 10/8
PCL84 12/6
PEN25 4/8
PEN43 19/6
PEN46 7/6
P1.33 _19'3

P1.36 _12/- 1350 .. 8/8 ITYIN 18/7 Transistors
P1.39 ..26/6 U52 .. 6/6 U721 13/11 and Diodes
P1.81 10/6 U76 .. 6/- 17741 7/8 GD3, 4, 5, 6,
P1.82 .. 7/6 U107 ..16/7 17Y85 7/-
P1,83 9/- 17191 ..16/7 VM64B 15/-
P1.94 12/9 17251 ..14/- VP4 -151- 0.078 .. 41-
PL820 1E1/7 U381 19/11 VP4B 23/3 0.073 4/-
P312436 21/3 17282 22/7 VP23 6/8 0.079 4/-
P3.4 -10/6 U301 23/3 VP41 6/- 0.081 4/-
PY31 16/7 U329 34/- VR105 8/- 0A86 8/-
p732 11/6 U339 18/7 V1t130 716 0.091 5/-
PY80 7/6 17404.. 8/8 VT501 5/- 0A95 5/-
P781 8/6 17801 29/10 VT61A 5/- 04.210 251-
PY82 7/- 174020 18/7 71739 13!-. 0A211 40/-
P783 8/6 UABC80 9/ - W76 .. 5/8 0016 54/-
PZ30 19/11 UAF42 9/6 W77-. 4/6 0019..54/-
QP21 7/- UB41 121- W81M 6/- 0026 ..44/-
QP25 14/6 103C41 8/6 X31 -26/8 0028..25/-
Q8150/15 17130.81 11/4 X41 ..15/- 0035..48/-

10/6 UBFRO 9/- X61 -12/6 0044..28/-
R12 9/- 1.713F89 9/8 X63 .. 0C45..23/-
318 ..14/- UBL21 23/3 X65 -1218 0065..29/8
R19 19/11 UCC84 14/7 X66 ..12/8 0068 251-
RK34 7/8 110085 9/- X7611 14/- 0070 -14/-
131'41 .. 3/8 170F80 16/7 X78 .21/3 0071 -14/-
81'61 .. 3/6 170321 23/3 X79 -21/ 3 0072 .17/-
8U25 -28/8 UCH42 9/6 X0(1.5) 816 0073 . 20/-
741 ..23/3 001181 9/13 XFG1 18/- 0075 -1.5/-
TDD4 12/8 UCL82 11/8 XF712 9/8 0076 - .15/-
TP22 ..15/- UCL83 19/8 XF734 17/6 0077 -21/-
TP25 ..15/- UF41 . 9/- X131.5) 8/6 0078 .17/-
TY86F 13/3 UF42 12/6 Y63 .. 7/6 0078D 17/-
1712/14 8/8 11080 10/8 Z63 .. 7/8 0081 18/-
1116 .10/- UF85 9/- Z66 .. 17/7 00170 35/-
018/20 8/8 17E86 17/11 Z77 .. 4/6 00200 54/-
119 813/- 17F89 9/ 00203 58/-
U22 8/- UL41 9/- SPECIAL OCP71 25/-
U24 29/10 17E44 26/8 OFFER! %ADD. 23/-
1733 17/11 LTI46 14/8 3 PCL83 XA102 28/-
1726 -10/- UL84 8/6 3 P0084 XA103 15/-
U31 .. 9/8 1734 17/3 1 PL81 XA104 18/-
1733 -28/6 173180 15/3 2 EF80 X13102 10/-
1735 ..26/6 URIC 9/- All nine X11103 14/-
1137 -26/6 17178 -26/6 valves 23 X3104 10/-
1145 .. 9/- 15139 .. 7/6 post free. X0101 16/ -

Terms of tinsinesig---Cash with order or C.O.D. only.
Post/Packing charges 6d. per item. Orders over 63. post
free. C.O.D. 216 ext.. Any parcel insured against
damage in transit for 6d. extra. We are open for personal
shoppers. Mon -Fri. 8.30-5.30. Sots. 8.30-1 p.m.

Latest catsJogne of over 1.000 different valves, also
metal rectifiers. volume controls, electrolytic condensers,
translators, germanium diodes. valve holders, and Hivac
miniature valves, with full terms of business, price 6d.

All valves boxed. fully guaranteed, and new manu-
facturers' stock or government stores surplus.
First -grade goods only, no secones or rejects. Please
enquire for any type not listed. S.A.E. please.

MORE BARGAINS FROM OUR EXTENSIVE STOCK
POTENTIOMETERS

6 ohm, small Colvern w/w
100 ohm, Burco w/w

400 ohm, 4 watt w/w
400 ohm, small Colvern w/w
IK miniature pre-set ......... ..............,
2K w/w, for CR.100 ............. ............. ....
2.5K Colvern large precision w/w
3Kminiature pre-set ..... ....... ...... . ........
3K American w/w, with switch
3K Burco w/w, instrument
3K + 50 ohm Colvern tandem
5K transistor pre-set
10K Colvern w/w

(Yaxley)
2p. 2w. Type A
21Ii 2w. Type ..... ...... .......... .........
2p. 4w.
3p. 4w.
3p. 3w. with on/off switch
4p. 3w.
D.P. c/o., intercom.
Ceramic)
2 bank 2p. 3w.
2 bank 2p. 2w.

..... ......... ..... ......

1/6 Each 10K + 10K American, ganged type 1 2/6 Each
3/6 10K + 10K Morganite, ganged, carbon 2/-
1J6 20K T.V. pre-set 2/-

1/6 ,
20K Colvern w/w 1/6

1/3 * meg. log. with s.p. switch 2/-
2/6 50K Colvern w/w 1/9

4/6 75K Colvern precision, new and boxed 4/6
1/3 200K Instrument, new and boxed . 6/6
2/6 500K miniature pre-set 1/9
1/6 500K carbon 1/6
3/- I meg. lin. with d.p. switch 2/6
6d. 2M miniature slides  ......  .............. 6d.
1/3 2M miniature Deaf Aid . ... .. 113

2/6
1/6
2/9
116
1/9
1/9
1/6

2/6
2/6

SWITCHES
Each (Key)

Ex. equipment
2 way, new
(Micro)
Press to make or press to break
Sensitive press to make
Press to make with reset
Press to make roller type
B. & L. miniature protective:
0.2A and 0.4A with cut-out on overload 1/6

.............  ............  ......
Each

9d.
1/9

2/6
2/6
2/6
2/6

Battery charger Croc. clips 1/- Each
Clarostat mains droppers 250-110V. 2/6
Small inspection lamps with on/off switch, lead and plug

for dashboard 2/6
GPO Jack plugs 1/9 ,,

Bulgin Jack plugs 1/6
Meter 500 microamp., 2in. round 12/6
I.F. Transformers, [CMOs, new ... ...... ....... ..... ... 6d.

Hand Mic., Canadian No. 3 3/6 Each
Morse Keys, Canadian ...... ...... .....,, ,.., 1/-
Ringing Generators 3/6
Mic. Transformers 11/ -

American Jack Sockets 11/-

5A. Mains Plugs and Sockets II -
Wheatstone Bridges 27/6
Ferrite Rod Aerials, medium wave .., ............... 2/ -

POSTAGE AND PACKING on all the above -6d. except for Wheatstone Bridges 3/6 each.

super RADI ()TECH limited
38 MONMOUTH ST., UPPER ST. MARTIN'S LANE, LONDON, W.C.2
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DOUBLE BEAM
'SCOPE'

For D.C. & A.C.
APPLICATIONS

Engineered to precision standards, this high-grade
instrument is made available at the lowest
possible price, incorporating the essential femur,.s
usually associated with luxury Instruments.
This "SCOPE" will appeal particularly to Ben ice
Engineers mad Amateurs. A high gain. extremely
stable differential Y -Amplifier 130 mV/C.M.).
Provides ample sensitivity with A.C. or D.C.

inputs. Especially suitable for measurement of transistor operating conditions where
maintenance of D.O. levels Is of paramount importance. Push -Pull X amplifier: Flyback
suppression; Internal Time base Sean Waveform available for external use: pulse/
output available for checking T.V. Line 0/P Transformers, etc.; Provision for external
X 1/P and CRT. Brightness Modulation. A.C. maths 200/250 v £191191- pins P. &
P. 7/6 or 501- deposit, plus P. & P. 7/6 and 12 monthly payments of 3314.

FULL 12 MONTHS' GUARANTEE INCLUDING VALVES AND TUBE

ALIGNMENT ANALYSER TYPE MC12
A.C. MAINS, 200/250 volts. Provides:-
"WOBBULATOR" (SWEPT FREQUENCY)
OPERATION, for FM/TV alignment linear
frequency sweep op to 12 Mn:.. From
400 Kc/s-80 Mc/s. CAPACITANCE
MEASUREMENT. Two ranges provided
0-60 pf. and 0.120 pf. SPECIAL FACIL-
ITY enables true resonant frequency of any
tuned circuit I.F. transformer, etc., to be
rapidly determined. Cash price 26/19/6 and
5/. P. & P. H.P. terms 251- deposit and 5/-
P. & P. and 6 monthly payments of 2116.

CHANNEL TUNER
Will tune to all Band I and Band ELI
stations. BRAND NEW by famous
manufacturer. Complete with P.C.C.
84 and P.C.F. 80 valves (in series)
I.F. 18-19 or 83-38. Also can be modi-
fied as an aerial converter (instructions
supplied).
Complete with knobs.

32/6 pi. 3'6 P. & P.

HEATER TRANSFORMER
To suit the above, 200-250 v. 6/- Pius 1/6 P. & P.

B.S.R. MONARCH UA8 with FUL-FI HEAD
4 -speed plays 10 records 12th. 10M.. or 71n. at 16. 33,
45 or 78 r.p.m. Intermixes lin., loin and 121n. records
of the same speed. Has manual play position: colour
brown. Dimeosleew 121in. a 101in. Space required
above baseboard SIM_ below baseboard 2110. Fitted
with Ful-Fiturnover crystal head. 261916. Plus SI-
P.  P.
STEREO HEAD 27/19(6 Plus 5/- P. & P.

LINE E.H.T. TRANSFORMER
With built -In line and width control. 14 KV. Scan coll. 90' deflection, on ferrite
yokes. Frame O.P. transformer 500 pf. 18 KV. smoothing condenser. Can be used
for 1410., 171n. or 21in. tubes.

Complete with circuit diagram. 2916 147'-"P. & P.
As above, 10 Pls
but for 625 lines £2. 4/..u P. & P.

FOCUS MAGNET suitable for the above (state tube). 10/-. 2/6 P. & P.

MAINS TRANSFORMERS
All with tapped primaries 200-250 volts.

0.160, 180, 200 v.. 60 ma., 6.3 v. 2 amps., 10/6. 280.0-280, 80 ma., 6.3 v., 2 amp., 6.3
v., 1 amp., 1016. 350-0-350, 70 ma., 6.3 v. I amp., 6.3 v. 2 amp., 10/6. 250-0-250, 70
ma., 6.3 v., 2 amp., 10/6. Postage and parking on the above 3/,

SURFACE BARRIER TRANSISTORS
type SB 305, 15 Mc/s. 7/6 each.

100% AUDIO TRANSISTORS
5/- each.

BATTERY RECORD PLAYER AND AMPLIFIER
Incorporating 95 r.p.m. " Starr " motor, " Acos " crystal pick-up, 3 transistor push-pull
amplifier complete with transistors. Output 600 milliwatts, 49/6 Pl. 3/6 P. & P.

SIGNAL GENERATOR

£6/19/6

SIGNAL GENERATOR

Covering 100 Kc/s.-100 Mc/s. on fundamentals
and 100 Mc/s. to 200 Mc/s. on harmonics.
Metal ease 10in. x 81in. x 51in, grey ham-
mer finish. Incorporating three minature
valves and Metal Rectifier. A.C. Mains 200/
250 v. Internal Modulation of 900 c.o.s.
to a depth of 30%. Modulated or unmodu-
lated R.F., output continuously variable
100 millivolts C.W. and mod. switch, vari-
able A.F. output. Incorporating magic -eye
as output Indicator. Accuracy plus or minus
2,.
Or 25/- deposit and 6 monthly payments of
21/6. Poet & Packing 5/- extra.

Coverage 120 Kois.--.23i) Lots., 360 Kc/s.-
900 KC/B. 900 Kra/s.-2.75 Mats., 2.75 Mc/s.-
8.5 51c/a.,  Me a.-28 Mc/e., 18 Mc01.--56
Mc/s., 24 Eels.. 84 Moo. Metal erase 10in. x

x Olin. Size of scale Olin. x 31in 2
valves and rectifier A.C. mains 230-250 V.
Internal modulation of 900 op... to a depth of
30 per cent. modulated or immodulated R.F..
Output continuously variable, 100 millivolts
C.W. and mod switch variable A.F. output
and moving mil output meter. Grey hammer
finish case and white panel. Eitii9la Or 26/. deposit and monthly
Accuracy pl. or minus 2%. Iv payments 21/6. P. & P. 5/- extra.

SIGNAL & PATTERN
GENERATOR
£6/19/6 f,."

Or 25/- deposit. P.  P. 5/ and 8 monthly
payments 01 2116.
Coverage 7/6 Mols.-210 Mc/s. In five bands,
all on fundamentals slow motion tuning audio
output.. 8 vertical and horizontal bars. log-
ging scale. In grey hammer finished case with
carrying handle. Accuracy ±1% A.C. mains
200-250 v.

CYLDON TURRET TELETUNER
I F 34/38 Mcs. Brand new complete with biscuit for channels 2, 4, 8 & 9

less valves 10/- plus 2/6 P. & P.
(Valves required P.C.C., 84 & P.C.F. 80.)

Pair of knobs to suit above, 3/6.

3 -TRANSISTOR POCKET RADIO
INCORPORATING MINIATURE

SPEAKER
Plus GERMANIUM DIODE and

PRINTED CIRCUIT
Size 3f x 4 x fin.

Incorporating Ferrite Rod Aerial. Two
Surface Barrier Transistors and one
Audio. Tunable over medium and long
waves.

To build 3 9'6 Plus 1/6 P. & P.
yourself

ALL PARTS SOLD SEPARATELY.
Circuit diagram 1/6, free with kit.

All transistors
guaranteed I00",,

8 WATT PUSH- AMPLIFIERPULL
COMPLETE WITH CRYSTAL MIKE AND

8in. LOUDSPEAKER
A.C. mains 200/250 v. Size 10/in. x 61in. x
21in. Incorporating 6 valves. H.F. pen,
2 triodes, 2 output pens., and rectifier.
For use with all makes and types of pick-up
and mike. Negative feed -back. Two inputs,
mike and gram.. and controls for same.
Separate controls for Bass and Treble lift.
Response flat from 40 cycles to 15 Kc/a.
±2 db.; 4 db down to 20 Kee. Output
8 watts at 5% total distortion. Noise level
40 db down. all bum. Output transformer
tapped for 3 and 15 ohm speech coils. For
use with Std. or L.P. records, mucsial
instruments such as Guitars. etc.

£4.19.6 Plus P. & P 7/6.

Or £1 deposit, plus P. & P. 7/6 and 4 monthly payments of 23/-.

PORTABLE AMPLIFIER
On printed circuit for A.C. Mains 200/250 v. Size 4in. x Sin. with
tone and volume control. Valves: ECL82 and EZ80, 39/6. P & P. 2/6

RADIO AND T.V. COMPONENTS (ACTON) LTD.
23A, ACTON HIGH STREET, LONDON, W.3
GOODS NOT DESPATCHED OUTSIDE U.K. ALL ENQUIRIES S.A.E.

TERMS OF BUSINESS C.W.O.

I1
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Please quote Dept. M.O.W.W.

36 WINCANTON RD., HAROLD HILL, ROMFORD
MINIATURE ROTARY TRANSFORMER:
H.T. 11 watts. 11 volts input, 310 volts 30 m.a.
Output: will give approx. 120 volts at 30 m.a.
from a 6v. input. 4in. long x 2in. dia. Weight
I f lb. Current consumption under load approx.
2 amps. 17/6 each.

ROTARY TRANSFORMERS TYPE HT.31.
Input: 11.5 volt.
Output: 250 volt
at 120 mA. Type
HT.32 Input :

11.5 volt. Output:
490 volt at 65 mA.
HT.31. Ex -Units
but tested, 35/- ea.
HT.32. New, in
cartons, 20/. ea.

HYSTERESIS MOTORS. By Smith's Aircraft
Instruments. Type: HM2/I/D. Drag Cup. 2 volt
400 cycles. 40/- each. New. Type HM/I4/1.
115 volt 400 cycles. 50/- each. New. Type:
HM/I2/10. 115 volt 400 cycles. 50/. each. New.
8 FOOT WHIP AERIALS. Supplied in
2 sections. No. I and 2. ZA/26800 and 26286.
Each section collapsible down to 1ft., with
retaining wire through each section. Ideal also
for Radio Control, fishing rod or pennant
mast. 7/6 complete. New.

AMERICAN SEALED RELAYS. Brand new and in maker's original
packings. Type A. SIGMA Type 5RI-761 SPTD. 5,000 ohms. Solder
lug connections. Size: if x If x If in. 22/6 each. Type B. HUGHES
Pt. No. ME -5002. DPDT. 10,000 ohms. Solder lug connections. Size:
2 x If x !fin. 21/, Type C. R.C.A. MHX-I 10, 250 ohms. 4 pole DT.

x lin. dia. 26.5 v. D.C. 10/6. R.C.A. MHX-84. 300 ohms. 4 pole
D.T. If x I in. dia. 26.5 v. D.C. 10/6 each. COMAR C-519. 400 ohms.
26.5 v. D.C. SPDT. 3 amps. Size: 2x If x !fin. Solder lug connections.
15/- each.

SENSITIVE RELAY: Miniature type. 250 ohms. D.P.D.T. 12 v.
D.C. 2 oz. Overall size I x x lin. Has adjustable armature tension
spring. Will operate on less than I m/a. Suitable for all model
radio control. Brand New. 15/6 each.

MINIATURE
DYNAMIC SPEAKERS

A must for all build -it -your-
self hams. As supplied with
all current transistor kits.
Can also be adapted for home
phones or inter. com.
2in. diameter, resistance 70
ohms. ONLY 5/. each.
New and unused.

CAMERA MOTORS :
Fractional horse power.
24 volts. Beautifully con-
structed throughout and
fully governed. Ratio 24 to
I. Size 3x lix Ifin. Brand
new and in new original
sealed cartons. ONLY 12/6
each.

PLESSEY E.H.T. CONCENTRIC CONNECTORS
Types available. Plugs: CZ 64662/
64658/64646. Sockets: CZ
64647/64659/64661. New and
unused. For Radar
Stations, TV Link-
ups and Atomic
research appli-
cations.

8/6 pair
or 5/. each

OPERATORS or
INSPECTION

LAMPS

Type No. 6A. ZA 12645. Takes
M.E.S. bulb. Ideal for Aircraft,
Car dash, Map or T/X inspection.
3/9 each. New and unused.

AMPLIFIER FIELD TELEPHONE No. I.
Single stage amplifier designed to extend the
working range of Telephone Type " F " & " L."
Complete.with working instructions, spare valve
and canvas carrying case. New. 27/6 each.

DRAYTON COMPACT
CAPACITOR START
AND RUN MOTOR.
Type RQG. Beautifully
constructed to strin-
gent Ministry spec.
Fully reversible, and
made to operate on
200/250 v. A.C. 50
cycles, I.75in. oz. torque at 2.250 r.p.m. Con-
denser req.: 5 mfd. 350 v. D.C. Size: nin. dia.,
2fin. wth., fin. x fin. spindle. Only 35/-:

TERMS: C.W.O. or 7 days approved accounts. All our goods are guaranteed new or in working order. Money refunded in full if no t
absolutely satisfied. Orders despatched same day. No postal or packing charges.

(C.O.D 1;9 extra. Carriage extra Ireland and countries outside U.K.)

indberg SERIES 6
Stereo Tape Deck
3 speeds 4 tracks .3 heads
The Tandberg Series 6 is a "no compromise" in-
strument capable of delivering consistently fine
"professional" quality when used with comparable
amplifier and speaker systems.

FEATURES INCLUDE:-
 Free -Standing or Build -in Teak Cabinet
 Flawless Technical Specification
 High and low level mixer inputs & cathode follower

outputs
 Two Recording and Two Playback Amplifiers
 "On and Off the tape" monitoring
 Sound -on -Sound Simultaneous record and playback

RETAIL PRICE 110 gns.
From Specialist Tape Recorder and Hi-Fi Dealers

Tandberg GB
ELSTONE ELECTRONICS LTD  EDWARD STREET TEMPLAR STREET LEEDS 2 Tel : Leeds 3-5111 (7 lines)
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Brand new, indi-
VALvEs vidually checked

and guaranteed
AC/DD 2/6
ACP 416
AC/PI - 2/6
AC5PENDD 4/-
AC6/PEN 5/-
AC/SP3 4/6
AL60 6/-
A R8 5/-
A RDD5 2/-
ARP3 3/-
ARP4 3/6
ARPI2 2/9
ARP2 I 5/6
ARP24 3/6
ARP34
A RTH2

416
7/-

ATP4 2/9
ATP7 5/6
AU I 5/-
A U4 5/-
AW3 4/-
BL63 6/-
13145 40/-
BT9B 40/-
D4I 3/3
D42 4/-
D77 4/3
DA30 12/6
DAF86 8/-
DET5 I5/-
DET I9 2/6
DET20 2/6
DF70 9/-
D F72 7/6
D F96 8/-
DH76 4/9
D K96 8/-
D L72 7/6
DL7 I 8/-
D L96 8/-
E1232 5/6
E1323 25,-
E1524 6/6
EA50 1/6

'X4 I 9/-
PY8 I 7/-
PY82 8/-
QP2 I 6-
QP25 5/3
QQVO 6-40 45/ -

E 4C91 4/6 H63 3/6 Q575/20 6/9
EB34 1/6 HL23 6/- QS95/10 6/9
EB91 4/3 KBC32 5'- QS108/45 6/S
EBC33 6/- KF35 5/- QSI50/15 6/9
EBC9 I 4/6 K12 4/- RIO 12/6
EC52 3/- KT3 I 8/- REL2 I 25/-
ECC32 4/- KT32 8/- RK34 2/6
ECC8 I 6/6 KT33C 7/- RL37 3/6
ECC82 6/9 K744 7/- SP2 4/-
ECC83 7/- K T63 6/- SP48 7/6
ECC84 7/9 KT66 I1/- SP13C 4/6
ECC9 I ... 4/- K7241 9/- SP4 I 2/6
ECL80 9/6 KTW62 7/6 SP6 I 2/-
E F22 7/3 KTW63 6/6 SP2 10 4/-
EF32 5/- L30 4/- STV280/40 12/-
EF36 3/6 LP2 3/6 SU2 1 50A ... 4/9
EF37A 8/- M H4 3/6 T41 7/-
EF39 4/6 M L4 41- TP25 I5/-
EF50 2/6 M L6 6/- TT I I 3/-
EF52 5/- MPT42 5/3 U17 5/-
EF54 3/6 MS/PEN . 6/- U18 6/6
EF55 6/- N34 13/- U27 8/-
E F70 4/- NRI5A /- U52 5/-
EF80 6/9 NT37 UL84 8/6
EF85 6/10 (4033A)...10/- UL85 71-
E F86 9/- OD3 5/- UU9 5/6
EF89 8/9 P2 4/- V2D33B ... IV -
E F9 I 4/10 P61 2/6 V226 5/-
EF92 51- PCC84 8/- V248A 4/-
EF9S 7/6 PC C85 8,- VMP4G ... 6/-
EL32 3/9 PC F80 ill- VP23 3/6
EL35 9/- P E N25 4/6 VR78 4/-
EL4 1 8/3 PEN46 5/6 VR99 8/-
E L42 9/- PEN65 6/6 VR I 05/30 ... 7/6
EL84 8/3 PEN220A . 3/- VR 150/30 ... 7/3
EL85 10/- PENDD/ VS 110 4/-
EL9 I 7/6 1360 . 9/6 VT25 8/-
ESU208 8/- PG7/5 15/- VU111 3/3
EY51 8/3 PL8 1 II/- VU 120 3/-
EY9 I 3/6 PL82 8/- VU I 33A ... 3/-
EZ40 7/- PL83 9/- W21 4 pin 7/-
EZ80 7/6 PM4DX 3/- W31 7/-
FW4/500 6/6 PM24A 4/- Y63 5/-
H30 PT25H 7/6 Y66 8/-

Z31 6;-,
IA3 3/6
iA5GT S/-

5GT 7/6
D8GT 6/-
E7GT 71.:
L4 3/9
LDS 3/6
R5 6/9
S5 6/-
T4 4/-

2.A3 8/-
2A5 8/-
2A6 7/-
2C34 2/6
2D4A 4/-
2X2 41-
3A4 6/-
3B24 3/-
3E29

(8298 . . /-
3Q5GT)

60
9/-

3V4 7/3
9AI 4/6
4D1 2/6
5U4G 5/-
5Y3GT 6/9
5Z3 8/6
5Z4G 8/-
6A6 5/-
6AB7 51-
6AC7 4/3
6AG5 4/6
6AG7 8/-
6A.17 4/3
6AK6 7/6
6A K7 8/-
6AM5 5/-
6AM6 6/3
6AT6 7/-
688 5/6
6B8G 2/6
6C4 4/-
6C5 6/-
6C6G 4/6
6C8G 5/-
6E5 5/-
6F5G 5/6
6F6 7/-
6F8G 6/6

6F12 40.
6G6G 3,-
6HA7 413
6H6M 2/-
6H6GT 1/:
6J5 3/6
617 7/6
6J 5G 3/3
616 4/3
6K6GT 6/6
6K7G 2/3
6K7GT 5/3

6L5G 6/-
6L6 9/-
6.60 6/6
6L34 4/6
6N7G 6/6
6N7GT 7/-
6Q7G 6/3
6R7G 7/6
6R7GT 8/-
6SA7 6/-
6SC7G 5/6
6SC7GT 6/-
6507 S/ -
65H7 5/-
65.17 6/9
6SFS 8/-
6517G 6/6
6SK7 5/6
6SL7GT 6/9
6S NiGT 4/6
6SQ7 6/6
6S R7 6;6
6557 5/-
6VOG 5/6
6V6GT 6/-
6X4 5/6
6X5GT 6/6
6Z4 8/-
723A/B ... 45/-
707 71-
8D2 2/6
9D2 3/-
10Y 8/6
12A6 5/-
12AH7 7/-
12AT7 6/6
I 2AU7 6/9

1AX7 1.-
kCb 7;6

E1 22,1
2196 2.,
210101 .1/-
21DGT .3 1

2SC7 4/6
2507 6/6
2SH7 4/9
2517 6/-
2SK7 5/-
2SL7 7/-
2SR7 6/-
5D2 6/ -
SE 81 -
SR 7;1

3u 5/-
357 30/-
35Z4 5/-
3SZ4GT 7/-
39/44 6,-
53A 31-
58 6/-
59 6,-
71A 416
77 6/-
78 7,-
80 6/3
82 8/-
83V 12/-
64 8/-
84 12/6
85A1 12/-
89 6o-
210LF 3/-
210VPT 7 pin 2/6
217C 17/6
446A 14i -
705A 17/6
7158 97/6
717A 8/6
801 6/-
803 22/6
805 30/-
907 AMER 7V-

807BR 5/-
608 131-

813 67/6
215 80,-
816 30/-

..";:9A 30 -
L32 15/-
r43 7,1
961 15/-
6e6A IC,
cii.A 35/-
930 8/-
SS4 2/-
956 2/-
957 2/-
1619 5/-
1625 6/-
1626 4/6
1629 4, 6
412C 6/-
7193 1/9

8010AR 22/6
PO I 3A 10 -
8020 6/-
9001 s,-
9003 5/6
9004 41-
9006 41 -

Cathode Ray
Tubes:
3BP1 25/-
5BP1 35/-
5CP1 42/6
5f -P7 45/ -
VC RX258 (with
scanning coil)

45/ -

Photo Tubes:
GS16 12/6

Special Valves:
2131 45/-
3A/I481 -.451-
3.1/ 170/E .. OS
3.1192/E E37/10
723AB 52/6
'26A 27/6
ACT25 40/-
CV691 60/-
KR3 45/-
VX7 I 10 15/-
VVL417A 15/ -

AND MANY OTHERS IN STOCK including Cathode Ray Tubes and Special Valves.
All U.K. orders below 10/- P. & P. 1/-; over 10/- 1/6; orders over E3 P. & P. free. C.O.D. 2/- extra. Overseas Postage extra vi cost.

BRAND NEW ORIGINAL SPARE PARTS
FOR AR88 RECEIVERS.
Please write your requirements.

MOVING COIL ROUND HAND MICRO-
PHONE No. 13. 2fin. diam. with press
switch. 12/6. P. & P. 1/-.

COSSOR DOUBLE BEAM OSCILLO-
SCOPE 339A. Fully tested and working,
£15. Carriage 10/-.

HRO MAINS power pack, input 115/250 v.
A C. Output 250 v. 75 mA. and 6.3 v. 3.5 amps.
£3, inc. carr.

VARIOMETERS for W/S No. 19. Fully tested
and working 12/6. P. & P. 2/6.

TRANSMITTER CABINET with door at
back. 77in. high x 29in. wide. Rack fitting type.
E17/10/-. Carr. LI.
FERRANTI TRANSFORMER. Oil cooled.
20/19.5 KVA, 3 phase 50 cycles. Pri. 360-380-
400-420-440 volts. Sec. 2700-2900-3100-3300-
3500 volts. 2.1 amps. Voltage regulation by
simple switch. Pri. and sec. Weight 1,150 lb.
Price L125. Carr. at cost.

FILAMENT TRANSFORMERS. Primary
0-190-210-230-250 v., 50 cis. Sec. 1.2.5 v. CT
at 10 amps. 2. 2.5 v. CT at 10 amps. 3. 10.5 v.
CT at 1 I amps., 4,000 v. insulation. Price
E2/19/-. P. & P. 5/, Primary 0-190-210-230-
250 v. 50 c/s. Sec. I. 10 v. CT at 4.5 amps.
2. 10 v. CT at 4.5 amps., 4,000 v. insulation,
LI /16/-. P. & P. 5/-. Primary 230 v. 50/60 c/s.
67 v/amps. Sec. I. 6.3 v. 1-6 amps. 2. 6.3 v. CT
3 amps. 3. 6.3 v. CT 3 amps. 4. 6.3 v, CT 3
amps., E1/12/-. P. & P. 5/-.

LOW RESISTANCE HEADPHONES.
Brand new, balanced armature, DLR, 7/6.
P. & P. 1/-.

TELEPHONE HANDSET. Standard G.P.O.
type, new, 12/-. P. & P. 1/6.

B.C. 659 TRANSMITTER/RECEIVER, fre-
quency range 27-38.9 me/s. crystal controlled
two preset channels, together with power
unit for 6, 12 or 24 v. D.C. good condition,
E5/10/-. Carr. 15/-.

NEW PRODUCT OF TAYLOR
Model I27A Pocket
size meter. Sensi-
tivity 20,000 o.p.v.
D.C. 1,000 o.p.v.
A.G.
20 ranges.
D.C. current 50µA
to I amp.
D.C. volts 0.3 v.-
1,000 v. (25 kV. by
probe).
A.C. volts 10 v.-
1,000 v.
3 resistance ranges
from 0-20 meg-
ohms (self con-
tained). Metre
40pA 3fin. arc.
Accuracy D.C. 3%
A.C.4% s 5ohm%1
Dimensions Si x x !fin. Weight 14 oz.
Price £10 complete with instruction manual.
test prods and clips. Leather case LI /I2/- extra.

(f';#
)

13,"

OUTPUT TRANSFORMER, in screening
can giving 9 different ratios 10 : I up to 120 : I

for battery receivers or any high resistance
pentodes used as output valves, 6/6. P. & P. 1/6.
DRIVER TRANSFORMERS. Primary 500
ohms imp. Sec. to match two 805 in push-pull
EI17/6. P. & P. 5/-.
TRANSFORMERS. Relay supply Primary
230 v. Sec. 0-27/29/31 v. at 0.5 amps., 15/-
P. & P.

P. C. RADIO LTD.
170, GOLDHAWK RD.,
W.12 SHEpherds Bush 4946

ROTARY TRANSFORMERS. 171 watt,
12 v. input. 1,600 v. 110 mA. output, 30/,
P. & P. 7/6.
COMPLETE SET OF STRONG AERIAL
RODS (American). Screw -in type MP,r, 50
51, 52, 53, total length 15ft. 10in top diameter
0.615in., bottom diameter 0.185in., together
with matched aerial base. MP37 with ceramic
insulator, ideal for car or roof insulation
E2/10/-. Post free.
SCR 522 RECEIVERS (BC624), 100-156 Mc/s.,
including all valves, 25/-. P. & P 5/-.
H.T. CHOKES made by Bendix Radio
(U.S.A.) 3 henrys .600A D.C. 25 ohms D.0
resistance 18 volts R.M.S. 60 cycle test E1/12/6.
P. & P. 6/-.
Ditto 10 henrys 250 Amps. D.C. 90 ohms D.C.
resistance 1500 R.M.S. 60 cycle test 16/6. P. & P.
3/6.
THROAT MICROPHONES T30 U.S.A. 3/6.
P. & P. 1,6.
VIBRATOR UNIT. 12 v./I60 v. 35 mAmps.
Exceedingly well filtered and smoothed,
excellent for car radios. New, including one
6X5G valve and vibrator. 17/6. P. & P. 5/-.
CARBON INSET MICROPHONE. G.P.O.
type 2/6. P. & P. 1/...
INSULATION TEST METER. Testing
voltage adjustable up to 6,000 v. D.C. Mains
supply 180/250 v. In wooden case E25. Carr.
10/-.
TCS RECEIVERS made by Collins of U.S.A.,
in fully guaranteed working condition. 1.5-
12 Mc /s. line-up: 1257 (I), 125Q7 (I), 12A6
(2), 12SK7 (3), power requirements 12 volt
L.T., 225 volts H.T. £1 1/10/-, carriage 12/6.
SPECIAL BUILT POWER PACK for the
above. 230 volt A.G. mains, including 6XSgt
valve. 63/10/-. Carriage 5/-.
TRANS -RECEIVER No. 2Z. 2 mego-
cycles to 8 Mc's Built almost exactly as
Number 19. Set much more economical in
battery consumption. Complete in fully work-
ing condition with power pack for 12 volts,
head -gear and microphone. assembly key.
£9/I9/6. Carriage 15/.

PERSONAL CALLERS WELCOME
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T.C.C. " CATHODRAY " VISCONAL TYPES. 1 mfd., 2 kV. wkg., 7/6 each.
0.23µF., 4 kV. wag 6,- each. 0.05µF., 8 kV. wkg., 7'6 each. 5 kV. wkg.
6/6 each. 0.05AF., 5 kV. wkg., 6/6 each. 0.1p.F., 6 kV. wkg., 716 each. 0.5µF,
2.5 kV. wkg., 8/6 each. 0.23µF., 2.5 kV. wkg.. 61- each. 0.00254F., 6 kV. wkg.,

each, 0.001.3µF. 5kV. wag. 4/6 earn 0.00,41P.. 5k V. wkg., 5 - each.. 0.0025µF.
3 kV. wkg. 41- each. 0.023pF., 2.5 kV. mtg. 4/6 each. 0.0025p.F., 2.5 IV. wkg.
4'- each. 0.003µF., 2.5 kV. wkg. 41- each. 0.025µP.. S IV. wkg. 416 each. All
the above are tubular and mounting.
BLOCK PAPER TYPES. 10 mfd., 1,500 v. wkg. 15/- each, post 3/6. 8 mfd. 1,200 v.
wkg. 11/6 each. y mfd. 500 v. wkg. 51- each. 6 mfd. 500 v. wkg. 5/6 each. 4 mid. 500
and 730 v. who 4 6 each. 4 mid. 1 kV. 5/6 each. 4 mfd. 2 kV. wkg. 6/6 each.

POWER UNITS
100-250 v. A.C. Input, 24 v. D.C.
at 3 amps. or 12 v. twice at 3 amps.
each winding. Continuous tropical
rating switched and fused, eta. In
metal case that fits 19in. rack,
size 19 x 7 x 7in. Brand new
23/15/-. CWT. 7/6 (with circuit).

SMOOTHING UNIT
for the above power supply.
2 chokes and 0-1 mA meter
(grade 1), metal case, same as
the p.u. £2. Carr. 710.

RANGE CONVERTOR
(part of R20 6 Rec.), 115-600 ke/s, on three bands,
large dial with a Muirhead slow motion drive.
Valves EP39, ARTH2, the set can be used with
R107. R208 and many other types of receivers.
3216 each. Carr. 7/6.

GRAHAM GEARED MOTORS
115 v. LC., 1/6th H.P., variable speed
box 0-166. Size of unit 141 x 95 x
£81101- Carr. 10)-.

INDICATOR UNIT Type 11-152-c (U.S.A.) 31st. tube 3DP1, 1 rectifier 2 x 2 and 3 x
GAGS, with controls. etc. In a neat metal box 11 x 6 x 50/- each. Poet 2/6

RCTAX CONVERTORS Type SA, 24 v. D.C. input. 115 v. A.C. at 1.8 amps. 400 c.p.s.
3 -phase. Just the job for the laboratory or experimenting. f6110:- emu. Carr. 7'6 ea.
U.S.A. R-B/APN-4 RECEIVERS. designed for RDF. Valves 1-6SN7, 4-68K7
1-VR103, 1-51/411, 1-68L7. 3-6B4G, 2-879/2, 1-6037. all GT type. Complete unit
with transformers, condensera. etc. As new, first-class condition. Price 65/- each.
Packing and carriage 7,6.
MODULATOR UNITS. MD 7/ARCS. 2 x 1625. 1235. VR150, Modulation trans -
tamer, 5 Relay, etc. 32/6 each. Post 3/6.
MOVING IRON METERS. 0-100 amps. bin. scale, at £2; 90-180 v., 4in. scale at
35 -. Post 3/-.
AMERICAN L.T. TRANSFORMERS. Potted type, finished in black crackle and very
conservatively rated. (1) 230 v., input 2 x 6.3 volts CT. at 3 amps. and 6.3 volts
at 3 amps. output, 18/3 each. (2) 230 volt input. 2 x 6.3 volte at 3 amps. and
6.:1 volts CT, at 3 amps. output, 17/8 each. (3) 230 volts input. 28 volts at 2 amps.
and 2 volts at 1 amp.. 12/6 each. 54) 230 volte Input, 3 X 6.3 volts at 3 amps CT.
1, 6.3 volts 3 amp., 22/8 each. (All these transformers are new and boxed, please
include postage 3/6 each.)
CATHODRAY TUBES. CV 1526 (3EGI) 3 inch fll. 4 volts. Anode 1,300 volts.
Base same as 139A, U12. 35/- each. Carriage 2/6. CV 1525 (139a). Ideal tube
for the small scope, 35/- each. Packing and carriage 2/6. Brand new.
AMERICAN COMPUTERS AN -II -70A. Single parallax. Contains 8 relays 10 k.,

change -over plat. contacts, 8 relays 300 ohms, 2 change -over silver contacts (all
relays are small type), 9 x 6V6 small GT., 3 x 6X5 GT., and '2 65N7. Seven small
D.C. motors 27 v. 6 selsyn motors, it small micro switches. Plus gears, condensers,
ball bearings and pots, etc. This unrepeatable bargain. £10 each.
DOUBLE PARALLAX AN -II -70-9. Similar to the above but larger, etc.. weight
1.401b. Brand new. 612110/- each. Carr. El.
DESK TELEPHONES (standard type No. 1) complete with the handset and cord
ready to connect to line, £2/15/- each. Post 3/6, or £5 a pair.
DORMEYER GEARED MOTORS. 115 volts A.C. Output 95.8 R.P.M. As new.
Price 45/. each. Transformer to operate this motor 12/6 each. Poet 3/6.
MOTOR ASSEMBLY. Servo unit, C-1 11 A G1020. 26 volts D.C. Auto pilot. New
in cartons. Price £3/10/- each. Carriage 7/6. C-1 Auto pilot flight gyro unit.
Price 0/10/, each. Carriage 5/,
VARIABLE RESISTORS, 3 ohms 10 amps.. 18/6 each. Post 3/-.
25FT. AERIAL MASTS. Heavy galvanised steel tubes, four sections, tapered 21
to 1 inch. No guy ropes needed. £12/10/- each. Weight 2 cwt.
TRANSFORMERS (drop thro' type). 110 and 230 volts pn., 275-0-275 at 125 rids.,
6.35 v.. at 0.0 amps., 6.4 v. at 4 amps. She 4 x 4 x 45in.. 22/6 each. Poet 3/-.
ROTARY CONVERTORS. 24 volts D.C., input 11 amps., 230 volts LC., output at
80/100 watts D.C., regulated, voltmeter 0-300. starter and controls, also fuses on
the front of the panel. Finished in grey, size 24 x 15 x 10in. £171101- each.
TRANSMITTERS. Type CWS 52244. Model YG.1. 115 v. LC., 25 watts. Carrier
246 McIs. Beacon transmitter, £181101- each. (For export only.)
CANADIAN HIKES C3, with lead and plug, 7/6. Post 1/6.
INDICATOR UNIT, with two 5FP7 tubes, etc. £2. Post 3/6.

LIST AVAILABLE SEND 6d. IN STAMPS

PLEASE INCLUDE POSTAGE ON GOODS
TERMS C.W.O. All goods offered are ex-W.D. S.A.E. for enquiries.

W. MILLS
3-B TRULOCK ROAD, TOTTENHAM, N.17

Phone: Tottenham 9213 & 9330

TRANSISTORISED
POWER
AMPLIFIERS
PORTABLE, MOBILE, MAINS

FOR ALL RADIO, AMPLIFIER &
SOUND INSTALLATIONS

ENQU1R/ES:-

STANSTED, ESSEX. STANSTED 3132

VITREOUS ENAMELLED RESISTORS
FULLY R.C.S.C. TYPE APPROVED, 10/2 to 123KS2, our
RWV4-K and RWV4-L style resistors conform to Inter -
Services Spec. RCS III.
Other styles available. R.C.S.C. type approval pending

RCSC
Style

CGS
Style

Rating in watts

RangeRCSC Commer-
cial

-
RWV4-J
RWV4-K
RWV4-L

VPFI
VPF4
VPFIO
VPFI4

1.5
3
4.5
6

2
4

10
14

0.50 to SKSI
0.50 to ISKS2
I Cl to 691(f11
ISI to 100Ki2

THE C.G.S. RESISTANCE CO., LTD.
MARSH LANE, GOSPORT STREET, LYMINGTON, HANTS.

Tel. kmington 2811
London Office: 30 Clarendon Rd., Harrow, Middx. Tel. Harrow 4147

BARGAINS
Stock -taking Clearance. All new and unused. Prices post paid.
Collaro Tape Motors, clockwise or anti -clockwise rotation. 18/-.
40-40 mFd. 150 volts, size lie. dia. by tin. long. 1/-.
Contact Cooled Rectifiers, 250 v., 50 mA., 6/-.
R.F. Transistors, White Spot, 4/,
American Ferrodynamic Recording Tape, 7in. spools, 1,200 feet,
boxed, 22/6.
.1mFd., 350 volt, metal tubulars, Sprague or Dubilier, 3/6 doz.
Our standard range of instruments are available ex stock.
Send for details to:

GRAYSHAW INSTRUMENTS
126 Sandgate High Street, Folkestone, Kent.

Tel.: Folkestone 78618.

--HI-FI MAIL ORDER SPECIALISTS-^""
SPEAKERS AMPLIFIERS TUNERS MOTORS PICK-UPS

FREE Carriage, Packing & Insurance (U.K.)
WORLD WIDE EXPORTERS

OVERSEAS ORDERS SENT FREE OF PURCHASE TAX
AND SHIPPED PROMPTLY AT MINIMUM COST

Typical Eaton Examples: NEW YORK SYDNEYLEAK Stereo 20 amp. with MONTREAL MELBOURNEVarislope Stereo Pre -
Amplifier £62 14 0 $176.20 £64 19 6

Two WHARFEDALE W3
Speakers

GARRARD 301 motor with
Strobo

DECCA Des Stereo P.U. with
arm £17 6 0 $48.60 £17 10 0
All the above prices include Carriage, Packing and Insurance ! I

£91 17 6 5258.50

£20 5 0 $56.80

£93 5 0

£21 1 0

C. C. GOODWIN (SALES) LTD.
(Dept.W.13) 7, TH E BROADWAY, WOOD GREEN,
LONDON, N.22 c"°',,Tel. BOWes Park 0077/8,
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Electronics REET.111

DEPT. B
152/3 FLEET ST., LONDON, E.C.4

Telephone: FLE 2833

Business hours: Weekdays 9-6. Saturdays 9-I

STOCKISTS FOR THE FOLLOWING
AMPLIFIERS, STEREO AND

MONAURAL, BY:
VERDIK QUAD
ARMSTRONG LEAK
ROGERS W.B.
DULCI etc.

V.H.F. TUNERS BY:
ARMSTRONG
LEAK
QUAD

T.S.L.
DULCI
ROGERS, etc.

HI-FI SPEAKERS BY:
GOODMAN W.B.
PLESSEY T.S.L.
WHARFEDALE G.E.C.
LORENZ etc.

***********************
** ** ** ** ** ** ** ** *

__...--,----* *
-''....--- ** ..---i::::7.;;:-:. *
..10.:-.--...ig....::;... *

*
* ** ** *
4C:,_ Following the success of our recent Cossor
7 transistor receiver, we are now introducing
7r the new ** *
*,.. *MIGHTY SIX TRANSISTOR PORTABLE ** NEW RECEIVER. *
lir Build this six transistor superhet battery. *
..,.." Circuit description 6 Mallard transistors,
1 0C44, 2-0C45, 1-0081D, 2 matched 0081,
y." 1 -XI diode, printed circuit, internal ferrite
_,_" aerial, Sin. loudspeaker. Assembled dial

* assembly, medium and long wave coverage, iv*
_,.. 500 M/W output, attractive blue/cream
,_,..' two tone cabinet, size 131in. x 61in. x Sin.

*Weight approx. 3 lb. Detailed point to point
and theoretical diagram, including all corn-

onents for easy construction. Only E9/15/-,* P,_,_, plus 3/- post and pkg. E/ready PP7 battery ..,..*
1" 3/3. Instructions and circuit 1/6 post free.
..,_,' As a complete receiver E14/19/6 plus battery ,,Tr

,_''' 3/3. Post and pkg. 4/-.
Ilr ************************

THE NEW JASON range 1

for CONSTRUCTORS
JTV2 Tuner completely assembled ready
for use £251710.
FMTI FM Tuner. In kit form for cabinet
mounting. One of the most popular tuners.
Up to 60 miles normal range. Less valves
ES/19/-. Power pack kit E2/14/9.
FMT2. In kit form with free standing case
with power pack. Less valves E8/15/..

k5 FMT3. Variable tuner 88-108 me/s. Variable
AFC control dual limiters, approx. 80 mile
range, less valves E9/19/..
JTV2 Tuner self powered switched tuner
for FM and TV sound. Both BBC and ITA
as required, less valves E14/19/-.

{ MERCURY II switched FM/TV sound tuner
in kit form for building into cabinet, less
valves, £10/14/.. Power pack kit, E2/14/9.
EVEREST 6 s/het transistor portable, p/pull
output, high quality speaker, matched tran-
sistors, neatly designed case, aerial input for
use in car, complete kit E13/19/9.
EVEREST 7 transistor s/het portable, p/pull
output, high quality speaker, extra RF stage,
neatly designed cabinet, aerial input for use
in car, all components complete E15/18/9.
2/6 post and pkg. on all the above, S.A.E.
for details.

,"....-Arir"....W\......"...,"...44.r

BUY NOW!!!
Definitely the last of the remaining

stocks of the

AVANTIC BEAM -ECHO
HI-FI EQUIPMENT

SP2I STEREO PRE -AMP
CONTROL UNIT
A twin channel pre -amp control unit, has 6
inputs for each channel INPUT SENSI-
TIVITY for 250 M/V or I.5V output TUNER
100 and 250 M/V. Tape 100 M/V flats 250 M/V.
PICK-UP 5 and 50 M/V. Frequency response:
40 c/s. to 15 Kc/s. TAPE OUTPUT 50 M/V.,
continuously variable bass and treble controls,
loudness control and stereo balance control.
Power required 6.3 V. at 1.3 amp. A.C. 350 v.
at 5 M/A D.C. Will match any hi -fl amplifier.
Manufacturer's price 08/10/-. OUR PRICE
now E16/19/6. Carr. and packing 7/6.

AVANTIC PL6-21
High quality monaural power amplifier and
pre -amp compactly housed and suitable for
shelf mounting or cabinet. Two EL84, three
EF86, one ECC83, one EZ81. 30 watts peak;
speaker impedance, 4. 8 or 16 ohms. Sensitivity:
4M/V on pickup, 3M/V on tape, 100M/V on tuner.
Intermod. distortion 1% at IOW equivalent
Sinewave output. Maker's price £28/10/-.
OUR PRICE 19 gns. Post and packing 7/6.

AVANTIC SPAII Stereo
Amplifier
A twin channel amplifier and pre -amp., push-
pull output, IOW peak each channel, rumble
filter speaker impedance 4, 8 and 16 ohms.
Tape output: 100M/V. Continuously variable
treble and bass, stereo balance control. Input
sensitivity: for 7W, 100M/V radio; 100M/V tape;
650M/V pickup. Manufacturer's price 28 gns.
OUR PRICE I9 gns. Post and packing 7/6.

STEP II stereo pick up pre -amp. unit E4/14/6.
P. & P. 2/6.

STEP 21 stereo tape pre -amp., E4/14/6. P. & P.
2/6.

A few only, Avantic Hi-Fi speaker cabinets,
slight blemish. Dimensions: height 401in.,
width 201in., depth I 41in., baffle cut to house
I-15in., 2-5in. and 1-7 x 4 speaker, can be used
with alternative speakers and porthole at base
of cabinet. Nicely fininished and well made.
OUR PRICE E9/19/6. Carr. & pkg. 20/-.

TAPE DECK OFFERS
B.S.R. MONARDECK, uses 51 cape spools,
twin track. Single speed, 31 I.P.S. at E8/19/6.
Post & Pkg. 5/,
Suitable tape amplifier for B.S.R. deck. Com-
pletely assembled, 3 watt o/put, valve line up
ECC83, ECL82, EL84, metal rectifier, magic eye
level indicator, frequency response 60 c/s-9000
cis, inputs for radio, gram, mic., superimpose, ideal
for monitoring impedance, tone control, volume
control. Dimensions I I4in. x 4in. deep x 6}in.
high. OUR PRICE E9/15/0. P. & P. 3/6.

FOR TAPE RECORDER
CONSTRUCTORS

The new Collaro studio tape deck, using 3 motors,
3 speeds at 11, 31 and 71 I.P.S., will take 7in.
spools, push button controls, E12/19/6, 5/- post
and pkg. Well designed tape recorder amplifier
(not a kit) for the studio deck, incorporating
Mic/ Gram /Radio inputs, ext. loudspeaker,
superimposing switch, with matching knobs,
separately mounted mains transformer. Frequency
response 60-10K/c 3DB at.7.5 I.P.S., magic eye
level indicator. Using ECC83, ECL82 and EM85
and metal rectifier. Assembly instructions. The
2 units, £25/I0/- complete. Crating and insurance,
17/6. Suitable Acos mic. 40 for above, 25/-.
A repeat of our previous popular offer. The
Collaro Mk. IV tape transcriptor tape deck,
E17/10/-, Crating and carr. 11/6.

The new ARMSTRONG TAPE PRE -AMPLI-
FIER PABO-3, high quality unit, can be used
with any Hi-Fi equipment, will operate most tape
decks, equalisation for tape speeds 31, 74, 15 I.P.S.,
can play prerecorded tapes. Valve line up, EF86,
ECC82, EMBI and 0A81 diode, freq. response,
30-17000 C.P.S., at 15 I.P.S. 40-13000 C.P.S. at
71 I.P.S. Mic/radio/gram inputs. 20 watts maximum
power required, attractive control panel. Com-
plete 16 gns. 3/6 post & pkg. Power pack
E2/19/6 extra.

Limited number of this stereo offer
Compact stereo
amplifier, 3 watts
each channel,
using 2-ECL82,
l-EZ80, separate
balance and tone
controls, volume
and on/offswitch,
channel reverse

s: switch, designed
for crystal p/up, separate power pack, including
2-61 P.M. speakers in cabinets, finished imitation
Rexine. Complete and ready for use, E8/19/6.
P. & P. 10/-.

**********************
* DECCA PORTABLE AMPLIFIER. As *
* supplied in famous DECCAMATIC III. *
* Complete with small cream knobs. Full *
* range tone and volume controls. Employs *
* ECL82 valve, Metal Rectifier. Size 3 x 31 x *
*Elfin. Only 59/6 plus 2/6 P. & P.

THE VERDIK
* SPECIAL CELESTION 8 x 6in. elliptical *
* high flux loudspeaker to fit. 30/- plus 1/- *

QUALITY TEN " *P. & P.
I **********************

10 watt push-pull ultra linear hi-fi amplifier
with hi gain pre -amp. Mic., radio, gram r----FOR STEREO ENTHUSIASTS 1

and tape inputs, bass and treble controls. I The new Eagle Stereo balancer audio watt
Beautifully finished. Control panel in gold meter will balance your stereo speaker I
lettering on grey green. Fully guaranteed.
Original price 23 gns. Our price E14/19/6.

system, compensating for variation of acous-
tics and unmatched speakers. Ideal for

I

P. & P. 7/6.
i

monitoring audio outputs, suitable as a-.-- -"------- recording level indicator for your tape
PORTABLE BATTERY ELIMINATOR I recorder, an improved advantage over

MADE BY COSSOR " magic eyes." The AUDIO WATT METER I
Housed in two containers which are to replace I assists in aligning AM & FM receiver, meter

I
AD35 and B126 Batteries. 37/6, plus 2/- P. & P.

is calibrated for 0-30 wattsfor both 3 and 15
! impedances. Cabinet in grey. 7 Gns. P.& P. 2/Li

only suitable for use with Dk96 Series valves.



168 WIRELESS WORLD DECEMBER, 1960

No. Ohms Build Ups
Z530005 2 2 C/O
Z530008 670 2 C/O
Z530010 40 2 C/O 2K
Z530014 2 I C/O
1530015 40 I C/O
Z530016 180 I C/O
Z530018 2,500 I C/O
2530019 2 2 C/O 2K
Z530020 2 4 C/O
Z530021 2 2M
Z530022 2 IM 18
2530023 2 2B 2M
Z530024 40 2M
Z530025 40 1M 18
2530026 40 2B 2M
Z530027 180 2M
Z530028 180 IM 18
2530030 670 2M
Z53003I 670 IM I B

Z530034 2,500 I M IB
Z530480 670 28 2M
Z530430 5,000 2 C/O
Z530429 2,500 2 C/O

DEPENDABLE RADIO
SUPPLIES LTD.

I 2a TOTTEN HAM STREET, LONDON, W.I.
(2 minutes Goodge Street Street. Opp. Heals in Tottenham Court Road.)
Phone LANgham 7391/2 Hours of Business 9-6 (Mon. to Fri.)
Callers welcome. Terms: Cash with order or C.O.D.

POST OFFICE
RELAYS

TYPE 3,000
BUILT UP TO YOUR

REQUIREMENTS

Large Stocks always
available

COMPONENT PARTS ALL PLATED
Yokes, 4/- each. Top plates, 3d. each. Fixing Screws (with
Armatures, 13 each. Bottom Plates, 3d. insulators), 2d. each.
Adjustable, III each. each. Buffer Blocks, 6d.
Spindles, 19 each. Armature Screws, each.

adjustable, 4d. each.
BUILD UPS CONTACTS CO IL VALUES

Silver Platinum Single Twin
I. C/O
2. C/0
3. C/O

1/3
2/6
3/6

4/-
9/-

I2/-

Up to
., ..

4. C/0 4/6 I6/-
6. C/O 6/6 24/-
8.C/O 8/6 32/-
Other build ups to order; all
types of relays built to your

100 Ohms 3/- 5/-
500 4/- 6/-

1,000 5/- 7/-
5,000 6/6 8/6
10,000 9/- -

20.000 14/- -
40,000 16/- -
80,000 .-0 order

specification. *Slugged :oils extra
SIEMENS HIGH SPEED C/O RELAYS

250+250 ohms Twin Coils 7/6 1,000+1,000 ohms Twin Coils 10/6
1,700+1,700 ohms -Twin Coils 17/6
1/6 Post and Packing on all relays.

G.E.C. MINIATURE SEALED RELAYS
Voltage

1.3 v.
24 v.

7 v.
1.3 v.
6 v.

12 v.
48 v. El

1.3 v.
1.3 v.
1.3 v.
1.3 v.
1.3 v.
6 v.
6 v.
6 v.

12 v.
12 v.
24 v.
24 v.
48 v. El
24 v.
48 v. El
48 v. El

Price
2 6
9 6
7 6
O 6
2 6
9 6
2 6
4 6

6 6
O 6
2 6
2 6
2 6
2 6
5 0
7 6
7 6
7 6
7 6
2 6
9 6
9 6
2 6

S.T.C. MINIATURE SEALED RELAY
4184GD 700 2C 24 19 6

4190HC 170 2C 12 17 6
1/6 Post & Packing on all relays. SEND FOR LISTS

ROTARY
TRANSFORMERS

Delivery ex cock. Quotations on
application.

H.T. 31
Input 11.5 v.
Output 250
v. at 120 mA.

H.T. 32
Input 11.5 v.
Output 490
v. at 65 mA.

AS SUPPLIED TO GOVERNMENT DEPARTMENTS
AND LEADING MANUFACTURERS. NEW AND BOXED.

ROTARY TRANSFORMERS
Made by DELCO

TYPE I, 27/6. P. & P. 3/6.
TYPE 2, 37/6. P. & P. 3/6.
Type I. Dual voltage 12 or
24 v., input 265 v., 120 mA,
output; 500 v., 26 mA. out-
put.
Type 2. 12 v., input 275 v.
110 mA. output; 500 v., 50
mA. output.
Both types dual output. Made in U.S.A.
OTHER BARGAINS IN ELECTRONIC EQUIPMENT

Send for list
AVAILABLE

TubesHIGHEST

MOST MULLARD,
MAZDA, COSSOR,
EM1TR, EMI -
SCOPE,

ONBRIMAR,

FERRANTI TYPES
PROCESSED IN
OUR OWN FAC-
TORY.
New Mullard, Mazda
& U.S.A. guns used,
NEW 108Klo /
(Equiv. --/ -

QUAL1TY-NEW

ti,,,,,.,, -.,,,,6 GUARANTEED
6 Mouths 12 Months

REVACG CD REGUNNED

9/10in. £2
COED

- 0-0 £3-10-0
in .. ..,
I LIII. £2-10-0 £4-10-0
14in. £3- 0-0 £5- 0-0
15/I7in. £3-10-0 £5-15-0i £4-10-0 £6-15-021 ..

LOW PRICES

1') Months
NEW TYPES

51w 31 74

£5-0-0

Mw 36/24
£6.15-0

M w 43/64

£7-15-0

4 -SPEED RECORD PLAYERS
Latest Turntable, together with light-
weight Staar Galaxy dual sapphire crystal
turnover pick-up head. Amazing value
(Pick-up only 19/-). 23/10/, Carr. 3/..
B.S.R. Monarch (WAS) £6 15 0
TOLLARO CONQUEST £6 19 0
B.S.R. Latest UA14 £7 19 0

13 CHANNEL TV's
TABLE MODELS, FAMOUS MAKES.

Absolutely complete
These sets are unequalled in value due to
huge purchase direct from source. They
are untested and are not guaranteed to be
in working order. CARR. ETC. 15/,

12" -£3.19
14" -£6.19
17" - £9.19

ALSO 12" 5 CH. TV's 55/ -

STEREO OUTFITS
Consisting of two 3 valve it0F3,
10P14, UU9i 3 -watt mains ampli-
fiers each complete with 8in.
loudspeaker in neat bakelite
cases with independent controls,
together with UA8 Stereo changer

REDTRANSISTORS SPOT 4/6
and screened leads. Unrepeatable 43:- li, WHITE SPOT 6'6, 69i- doz.

El 1 1 0 -! PM SPEAKERS Te 17, rat ke ::i
AMPLIFIERS ONLY 49:- EACH.
UA8 STEREO CHANGERS

Sin. 8/- a-11/- Ni."'e 13/-gin. 7x4

I.T.V. CONVERTERSB.S.R. Monarch Autochangers
fitted with quality Stereo Cartridge. with power pack. Very compact External
Truly amazing value at £6/1 9 /- /Internal titling. Band change qa / -switch. Manuf. cartons. Listed £7 0./

VALVES 100/, DISCOUNT TO
SPECIAL OFFER

PURCHASERS
of any SIX VALVES marked in black type (15%

BY RETURN OF POST in dozens). Post: 1 valve. 6d.: 2-11, 1/ --
FREE TRANSIT INSURANCE. All valves are new

GUARANTEED 3 MONTHS or of fully guaranteed ex -Government or ex -equip-
ment origin. Satisfaction or Money Back Guaran-

N EW LOW PRICES tee on goods if returned unused within 14 days.
OZ4 6/- 81(801 5/9 20P1 III EB34 1/6 EN31 16/- T41 7/6
IA7OT 11/9 6K8GT 11/- 201'3 1216 EB41 7/- EY51 9/- U14 8/-
1C5GT 10/8 8E25 7/6 20P4 17/- EB91 8/9 SMALL 9/- 018 8/6
111501 9/9 6L1 12/8 20P5 16/- E13633 5/- EY86 6/6 022 6/9
11.4 8/9 6L6 9/6 215A60 fil- EBC41 616 EZ40 6/9 U24 7/6
1N50T 9/9 61.601 8/9 2.51.60 8/9 EBC8I 7/9 EZ41 7/6 U25 18/6
1R5 6/8 61.7 9/- 251.641T 9/- EBF80 8/6 EZ80 6/9 U26 10/-
194 8/9 6L18 9/- 25Z40 8/- EBF89 8/8 EZ81 7/8 1731 8/8
193 5/9 6L19 11/6 2780 16/- EBL21 14/- GT10 7/- 033 11/-
114 4/9 6L1329 8I6 305'5 71- EBL31 16/- GZ32 8/9 U35 8/9
2D21 4/8 8P25 9/- 30FLI 9/6 EC62 8/9 0Z34 12/6 1737 28/8
3A4 518 6P28 9)- 30P4 12/6 ECC31 9/8 HABC80 9/6 050 6/-
3Q1 7/8 8Q761 6/9 311112 8/- ECC32 9j- HIAIDD9/13 052 5/6
384 6/6 6Q7GT 9/8 30PL1 10/6 ECM 9/- HVR2 7/6 U191 9/6
3V4 6/6 68A7 5/9 35L6GT 9/- ECC35 6/9 H1330 6/6 U281 8/6
5R4G 11/- MK 4/9 36W4 6/6 ECC81 5/8 %TN 91- U282 151-
51740 5/13 6887 4/8 2IZ4GT 6/- EC0621 6/6 KT44 6/8 U301 14/-
5V40 9/9 6927 6/- 10006018/- ECC83 7/6 KT45 8/6 17309 12/6
1Y30 6/- 681(7 5/8 60L6GT 9/8 ECC64 8/9 KT61 9/- U329 12/6
5Y3GT 8/8 681.70T 8/6 61SPT 11/- ECC85 8/8 KT66 12/6 U339 111--
5540 8/6 68N7GT 4/9 90 6/6 ECF80 10/8 KT81 14/- U403 9/6
5Z4GT 11/- 60Q7 8/3 90AV 4/6 ECF82 9/9 KTW61 5/6 U801 29/-
6A80 9/6 6887 6/8 1651ST 16/- ECH21 14,- KTW88 4/9 CABOT° 9/9
6AC7 4/3 6U4GT 10/6 907A 5/- ECH35 7/d HTZ83 6/8 TJAF42 9/-
6A05 418 6V63 5/6 807E 8/9 ECH42 8/9 MU14 81- UB41 8/-
6A07 8/6 6V6GT 8/6 956 3/9 E01181 8/8 N37 11/- UBC41 8/8
tiAK5 619 6X4 5/- 956 2/9 EOLSO 8/3 N78 15/- UBC81 10/-
6AL5 3/9 6X5G 5/6 2050 816 ECLS2 10/- P41 4/6 UBF80 8/9
CAMS 3/9 631.50T 6/6 9001 4/- ECL83 14/8 P81 2/3 103E89 8/6
6AQ5 8/- 7B6 9/6 9003 4/- EF22 12/- PABC8011/- UBL21 14/6
6AT6 71- 7B7 7/8 ATP4 2/9 EF36 3/3 PC084 7/9 UCH21 14/6
6au6 8/6 706 7/6 AZ31 9/- EF39 4/8 PC085 9/3 UCH42 8/6
6B80 3/8 708 7/8 B36 8/6 EF40 13/6 PCC89 18/9 UCE181 9/-
6BA6 8/- 7117 7/6 1385 4/9 EF41 8/9 PCF80 7/6 UCL82 1113
6BE6 6/- 797 9/6 CBL31 23/8 EF48 7/8 PCF82 9/- UCL83 13/6
601160 1216 7Y4 7/8 CY31 9/9 EF50-BR2/- 1'01.82 9/8 UF41 8/6
6BW6 8/- 10C1 11/- 063 1/8EF50-AN2/8 PC1.133 11/6 0142 7/9
6BW7 6/9 1002 13/6 DA90 2/6 EF54 3/8 PCI.84 9/9 UF80 9/-
604 3/8 10F1 6/9 DAC32 9/9 EF83 5/9 PEN25 4/6 UF85 9/-
608 4/3 10F9 10/8 DAF91 13/- EF85 7/- PEN45 7/3 UF86 14/6
609 11/6 10P13 9/6 DAF96 9/3 EF86 11/- PEN48 5/3 UF89 7/3
60/)6018/8 10P14 9/6 DF33 9/9 EF89 8/- PL33 9/- UL41 7/6
60116 8/8 12AH8 9/9 DF91 Si- 8F91 3/9 P1,36 11/- UL44 12/6
606 4/9 12AT6 7/9 DF96 8/8 EF92 4/9 PL38 14/6 UL46 9/9
gin 6/9 12AT7 6/8 DH77 7/- EL32 4/8 PL8I 9/9 UL84 8/-
6F60 6/8 12AU7 6/6 DK32 11/9 EL33 9/- PL82 7/9 UM80 9/6
6P13 6/9 12AX7 7/6 DK91 6/9 EL35 818 PL83 8/- UU6 12/6
6F14 1116 12J5GT 8/6 DK92 8/6 EL37 11/6 PL84 11/- 0177 9/6
65'11 11/8 12K70T 6/- DK98 8/8 EL88 12/8 P111 8/3 UYIN 11/-
686 9/- 12K80T12/- DL33 8/9 EL4I 8/8 PY32 11/- UY41 6/6
6350 2/9 12Q7GT 6/- DL35 10/6 EL42 9/6 PY80 7/- UY86 7/-
6J5GT 3/6 1261(7 5/8 DL91 8/8 EL84 7/9 PY81 7/- VR150/305/6
676 41- 126N7GT 8/8 01.92 6/6 EL91 4/9 PY82 7/- X65 11/-
6170 5/- 1487 14/9 DL94 7/6 EM34 8/8 PY83 8/- X66 11/-
6J7GT 7/9 18B08016/- DL98 8/8 EM80 6/9 PM 11/- X78 14/8
6K60T 6/8 20D1 9/6 EA50 9d. EM81 9/3 RI9 12/6 X79 16/6
61(70 2/3 205'2 8/6 EABC80 7/6 EM84 9/9 SP41 2/6 Y63 6/3
OK7GT 4/9 201,1 9/6 EAF42 8/6 EM85 10/8 SP61 2/6 Z68 7/6

List of 1000 Special Offers 6d. Callers always welcome.

TECHNICAL TRADING CO.
350-352 FRATTON ROAD, PORTSMOUTH
POST: 2 lbs. 1/6, 4 lbs. 2/., 7 lbs. 2/9, 15 lbs. 3/6. No C.O.D.
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SOUTH SUPPLIES
(ELECTRICAL LTD.)

95, OLD KENT ROAD, LONDON, S.E.I.
90, HIGH STREET, EDGWARE, MIDDX.
124, JUNCTION ROAD, LONDON, N.19

72 BOROUGH HIGH STREET, S.E.I.

SMITH'S SECTRIC CLOCKS
all at 25% OFF maker's prices.
With full manufacturer's guarantee. 200-250 v.
50 cycles.

List Our
Price

BESWOOD 105/- 78/6
CROMER 95/- 71/-
DRAYTON 92/6 69/6
DEBENHAM 73/- 54/6

HAND WIND
SEAFM2ER 29/6 21/6

Plus Postage and Packing

AMPLIFIER & SPEAKER
in Cabinet

Ex -Rental. Tested and
in good working order.
Ideal Guitar Amplifier.
Complete with valves.

37/a Plus 3/- post
v and packing.

R.C.A. AUTO CHANGERS
4 speed, Ronette head. Brand new. A snip for
the specialist.

£7 . 19 . 6

OUR
PRICE

I2 -CHANNEL
TURRET TUNER
BRAND NEW. Fitted
with coils I to 5 and 8 to
9. 34/38 Mc/s. Complete
with P.C.F. 80 and P.C.C.
84 Valves.
Manufacturer's price

33/_ Carriage
paid.

LIMITED QUANTITY
BRAND NEW

BLACKS DECKER
4"14.11CTOLIC ORILLS

Fraction of Maker's price, complete with flex
and chuck key and in maker's sealed cartons.
Full instructions and full maker's guarantee. Drill
polishes and takes ALL B. & D. Home Workshop
Tools including Hedge Trimmer. TV suppressed.
A.C./D.C. 235/250 V. We can supply all B. & D.
home workshop tools to fit this drill.

ELECTRIC CLOCK, AUTO COOKER
TIMER & TIME

SWITCH
BRAND NEW. Modernise
and add pounds to the
value of your electric
cooker. Ideal for auto-
matic cooking, or any heat
or current control. Com-
plete with handsome elec-
tric clock. 200/250 v.
30 Amp. Full fitting instruc- OUR jog 7 a
tions. Plus 2/6 P. & P. PRICE &us

1
I %.

"AS -NU"
REGUNNED T.V. TUBES

Supplied from stock, and despatched
by British Railways same day.
COMPLETE NEW GUNS fitted in
every tube and fully guaranteed or
TWELVE MONTHS.

I2in.
I4in.
I5in.
I6in.
I7in.
21 in.

Plus

Mullard Mazda

£4 10 0 £4 10 0

£4 15 0 £5 10 0

£6 0 0

£6 10 0

L5 10 0 £5 17 6

E8 10 0 £8 10 0

10/- carr. and ins.

Other types available. Please contact:

J. P. WRIGHT
la Shotton Street,

Doncaster
Sole Distribution Agent

Phone: DON 2636 or 66252.

.-Sonic V Portable.
TAPE RECORDER

 Manufactured with finest British materials.
 All frequencies within the range of 40-

12,000 c/a.
 Can be used as a straight amplifier having

two speakers to which 5.3 watts are de-
livered (max. rating 9.5 watts).

 3 -speed recording on four track tape.
 Erase head can be switched off to enable

superimposing of recordings, etc.
Price of twin track, corntiete with crystal micro-
phone, tape, spare spool, telephone adaptor, 0,,d
lead with jack plugs for 47 GNS.recording radio or records.

FOUR TRACK MODEL 50 GNS.

GENERAL SONIC RADIOS
92, Caledonian Road, N.1-Ter. 0322

"RECO" TRANSISTOR KITS
' RECO " TRANSONA-3 (3 transistors)

M/L waves. Ferrite
rod aerial. Tuning
condenser Hom..:,
Light and Radio
Luxembourg too.
Complete kit with
easy -build plans and
" Sonotone " minia-
ture earpiece. 55/,
With "M i n. speaker,"
49/6. Post etc. 2/6.

NEW ! " RECO " F USH-PULL SIX.
KIT. (6 transistors
and 2 diodes). M/L
waves. Sensitivity
of a super -het (2 RF
stages). Tonal qual-
ity of a TRF. Per-
formance as True-

'
figreltl:Ab

sigen-3 but full loud-
speaker strength.
9,000 lines Sin. loud-

speaker with full -tone output. Without doubt
the finest value in transistor kits today.
Competitively priced at E6/19/6, post etc.
2/6. (Case 61 x 41 x !Fn. approx.)

"RECO" TRANSIGEN-3 (3 transistors).
M/L waves and T.B.
High -gain ferrite rod
aerial. XAI04 (Edis-
wan) RF stage. On
test (SO miles Lon-
don) tuned in Home,

Light, Third, AFN, Radio Luxembourg and
many others at good headphone strength. A
really fine transistor kit complete with easy -
build diagrams, and " Sonotone". min. ear-
piece 69/6. With super B.A. reproducer
(which may be mounted under red speaker
grille) 65j- (Case as P.P.6.).

"RECO" PUSH-PULL FOUR (4 tran-
sistors MIL waves
with 2 S/W coils free
upon request. Sin.
HIGH-GRADE speak-
er affording fine tonal
quality. Ferrite rod
aerial, Bias sensiti-
vity volume control.
Complete kit with
easy -build diagrams
E4/19/6. Post etc. 2/6. (Case as P.P.5.).

" RECO " PUSH-PULL FIVE (5 tran-
sistors). M/L waves and T.B. Indoors or
outdoors this brilliant radio brings Home
and Continental stations to your finger
tips. Sin. Golden - Tone Speaker. 6in.
Ferrite Rod Aerial. EDISWAN XCIOI's
(350 mw). Push-pull output stage. Gleaming
pale blue styrene case with speaker grille in
red. Complete kit with easy -build diagrams
E5/19/6. Post etc. 2/6. Dorset customer
writes:-" Makes fine car radio."

" RECO " SUPER TRANSIGE N-4 (4
transistors) as Transigen-3 but with Sin.
speaker. Complete kit E4/19/6. Post etc. 2/6.
(XAI04, XBI 13, XCI01, XC101).

" RECO " AMAZON -3 (3 Transistors).
Medium waves with 2 S/W coils upon request.
Tonal quality above average. Sensitive reflex
circuit. Complete kit with super B.A. repro-
ducer and attractive plastic case 55/-, post
etc. 2/6.
All transistors used in our kits are EDI-
SWAN FIRST GRADE.
Overseas customers please add 3/6 extra for
post.

Circuits only and parts price list 2/6 for 6.

AFTER SALES SERVICE

RADIO EXCHANGE COMPANY
27 HARP UR STREET, BEDFORD.
(Opposite Co-op). Phone 2367.

Closed Sat. I p.m.
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TRANSISTORISED MINIATURE
R.F., I.F., AUDIO AND F.M. UNITS

T THE SMALLEST YET
Sub -Miniature M/Coil Loud -

1 speaker, LP45F. 0/all dia. If x I
II

fin. deep. 9,500 gauss ferrite I
magnet, precision engineered gap.

I Max. loading 0.3 watts; min., 1 I

12.11W.
25!- (inc. purchase tax)]

3 WAVEBAND CONVERTER TA -
12401
With 0C170 transistor in emitter in-
jected autodyne converter circuit. S.W.
5.9-13 Mc/s; M.W., 510-1,620 kc/s;
L.W., 150-275 kcjs. Wavechange and
on -off by four push -buttons. Overall
size 3.4 x 2.1 x 1.8in. 6716 plus 22/9
purchase tax.
Set of aerial coils 9/-; 8 x tin. ferrite
od 5/-.

TSB

using the
very latest
transistors

Using the very latest transistors to provide new
standards of sensitivity and low noise level, these
units open up exciting new vistas in sub -miniature
equipment design. All components are to precision
standards and are mounted on printed circuits.
All Units are pre -aligned, factory checked
and guaranteed.
Obtainable from all stockists of good equipment.

460 kc s LF. AMPLIFIER 322-0001
2 x 0C169 transistors are used as very high
gain common emitter amplifiers. High cut-
off frequency makes neutralisation unneces-
sary; high gain provides for greatly increased
degree of A.G.C. High " Q " double -tuned
I.F. transformers give 5 kc's square wave
response. A signal separated from 460 kc/s
by 9 kc/s will be 57 dB down. Size 3.5 x 1.5
x lin. 92/6.
Inquiries invited from trade and manufacturing
houses for quantity deliveries.

TECHNICAL SUPPLIERS LIMITED
HUDSON HOUSE, 63 Goldhawk Road, London, W.12.

phone: SHE 2581/4794

1 WATT A.F. AMPLFIER GS -1200;
2 x 0071's direct coupled cascade drive
to 2 precision matched 0074's in Class
B push-pull provide up to 1 W. undis-
torted output from 5 mV. in at 1.5
K -ohm. Frequency response, 60-16,000
c/s ± 3 dB. Overall size 3 x 2.2 x 1.2in.
92/6.

Power requirements for this and other 2
units -6 volt battery.

 ALSO AVAILABLE
Transistorised FM Front Ends: 10.7
Me/s I.F. transformers, 0C169 tran-
sistors; Constructors' Manual No. 167.
2/6. Leaflets on request.

AT LAST, FOR ONLY El!
(PLUS 2/6 P. & P.)

A really efficient Fan for use in
Electronic Equipment

This is what the Electronics world has been
waiting for! At extremely low cost air -stirring
and extraction can be easily achieved.
Also in production we have Low -Speed Motors
from 8 r.p.m. to 40 r.p.m. Price and further
details on application to:

KENURE, HOLT & CO. LTD.
BOYN VALLEY RD., MAIDENHEAD, BERKSHIRE

Telephone: Maidenhead 5331-2

WE ALSO HAVE SUB -CONTRACT FACILITIES FOR ELECTRONIC
WAIN.; AND ARE FULLY A.I D AP?ROVED

SOUTHERN TECHNICAL SUPPLIES
TRANSFORMERS FOR ALL MULLARD AMPLIFIERS

OUTPUT TRANSFORMERS (Secondaries for 3.75 and 15 ohms)
T.44. 6-10 amp. ultra linear. 8,000 ohm. 43% tappings 30/-. P/P. 2/..
T.162. 5.10 amp. and Ceram 912, 6,600 ohm. 20% tappings, 30/-. l'/P. 2i..
T.100. 1-10 amp. LOW loading, 6,000 ohm., 28/-. P/P.
1.142. 7 watt stereo amp., 9,000 ohm. 20% tappings, 26/-. PIP. 2/-.
T.140. 3 watt amp., type A tape amp., 3 watt stereo. 5.000 ohm, 12/-. P/P. 1/6.

MAINS TRANSFORMERS (Primaries 240-220-200; 0-10 v. 50 c/s,
1.55. 5.10 amp. and tuner, 300.0-300 v., 120 mA., 6.3 v. 2.5 a., 6T., 6.3 v. 2.5 a.,
6.3 v. 1 a., P/P. 2/6.
T.56. 5-10 amp. 300-0-300 v. 100 mA. 6.3 v. 2.5 a., CT. 6.3 v. 1 a.. 27/-. P/P. 2/6.
T.101, Two 5.10 amp. Low loading, 300-0.800 v, 150 mA 6.8 v. 4 a., cT., 6.3 v.
1 a.. 34/-. P/P. 2/9.
T.143. 7 watt stereo 250-0.250 v., 150 mA., 6.3 v. 4 a. cT., 6.3 v. 1 a., 33/.. P/P.
2/9.
T.141. 9 watt, 300-0.300 v., 60 mA., 6.3 v. 1 a., cT.. 6.9 v. 1 a., 22/-. P/P. 2/..
T.163. 2 watt stereo 250-0-250 v., 80 mA., 6.3 v. 2 a. cT., 6.3 v. 1 a.. P/P. 2/6.
T.A. Trans. and Rectifier. 270 v. D.C. 100 mA.. 6.3 v. cT., 3 a., 32/.. P/P. 2/..
T.B. Trans. and Rectifier. 270 v. D.C. 60 mA.; 6.3 v. cT.. 2 a., 25/-. P/P. 2/..
All transformers fully guaranteed, all shrouded fully except T140 and TB. Write
for our fully illustrated catalogue, with all data.
SPECIAL OFFERS T44 and T55. 59/-; T143 and two T142'8, 82/-. P/P. 5/6 on both.
!dullard's latest Publication detailing the complete range, "CIRCUITS FOR AUDIO
AMPLIFIERS," 818. P/P.
SOUTHERN TECHNICAL SUPPLIES. 83, Station Road, Portalade, Sussex

ELECTRICAL & WIRELESS SUPPLY CO.
60, CHURCH ROAD, MOSELEY, BIRMINGHAM 13

Cables: ELEWICO, BIRMINGHAM
Suppliers of American Wireless Communication Equipment for Aircraft
such as BENDIX VOR-ILS. Type MN -85 VHF 280 crystal -controlled
channels radio system incorporating both navigation and communication
facilities operating in the frequency range of 108, 0 to 135, 9 me/s.

RCA Type 710A Signal Generator. Fre-
quency range 370 to 560 me/s. Direct calibra-
tion. Accuracy }%. Output voltage luV to 90
mV. Output impedance 50 ohms.
TCS Remote Control Units Type 23270A.

Naval Aircraft Transmitter -Receiver
Type AN/ARC-2. 2000-9050 Kc/s; R.F.
output 30 watts. Input 26 v. D.C.
AMERICAN AIRCRAFT CAMERAS
FAIRCHILD Types K24, K22, K20, KI9B,
KI7B, K8A-B and GUN CAMERAS the
most recent type AN/N-9 and G.S.A.P.

AMERICAN FLIGHT INSTRUMENTS such as Air speed, Climb,
Fuel, Temperature, Pressure, Horizon, Turn & Slip Indicators, FUEL
FLOW AMPLIFIERS, CONTROL DIRECTIONAL GYROS, etc., etc.
AMERICAN AIRCRAFT RELAYS by Leach, Cutler -Hammer, also
DELCO FUEL PUMP MOTORS, etc., etc.
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UNITED KINGDOM ATOMIC ENERGY AUTHORITY

Vacancies at
A.E.R.E. HARWELL

for

ELECTRONIC MECHANICS
(training would be given to men with a good skilled electrical background who have
some knowledge of and aptitude for electronics and wish to further their experience
in this work).

ELECTRICIANS AND ELECTRICAL FITTERS
(Several of these vacancies are for men with experience in installation or maintenance
of heavy industrial or Power -station electrical plant or control systems).

ELECTRO/MECHANICAL INSTRUMENT MECHANICS
(to operate and maintain a wide range of recording instruments in Reactors and other
installations).

Several of these vacancies are with the new establishment being set up at Harwell
for the National Institute for Research in Nuclear Science and for another new estab-
lishment being built nearby at Culham to take over the thermo-nuclear programme of
work at present being carried out at Harwell.

Interesting and varied work where there are excellent opportunities for advancement.
Assistance is given towards further education.

The Authority has sick leave and superannuation schemes and is at present operating a
local assisted transport scheme.

HOUSING

Married men living outside the Harwell transport area will be housed or given assistance
with house purchase.

Please send for explanatory booklet and application forms to:-Industrial Recruitment
Office, A.E.R.E. Harwell, Didcot, Berkshire.
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UNITED COMPONENTS LIMITED
Design and Manufacturing Organisation for

R.G.D.- REGENTONE - ARGOSY
Invite applications from Electronics Engineers for Senior and
Junior positions in expanding design teams in new and wel !-
equipped laboratories. All the vacancies provide interesting
work and wide scope to men with enthusiasm and who
primarily desire to engage in development. Salary scales are
imaginative and the organisation is young with a record of
progressive expansion.

TELEVISION
Engineers with H.N.C. or equivalent and some experience in
TV Receiver Design.

RADIO
Engineers required with H.N.C. and experience of Transistor
Receiver Design.

DRAWING OFFICE
Mechanical Design Draughtsmen required with experience of
Radio and TV or electro-mechanical assemblies.

STYLING
Cabinet Draughtsmen required for interesting work on radio and
television stylings-knowledge of plastic mouldings and cabinet
design an advantage but not essential.

The company offers good working conditions with up-to-date
facilities; superannuation scheme; canteen facilities; and many
social activities. Applications should be in writing, and will
be treated in strictest confidence.

Write to: CHIEF ENGINEER
UNITED COMPONENTS LIMITED, EASTERN AVENUE

WEST, ROMFORD ESSEX
Tel: ROMFORD 45991

TECHNICALLY TRAINED by
IN RADIO, TELEVISION AND

ELECTRONIC ENGINEERINGICS
Opportunities In Radio Engineering and allied professions await
the I.C.S. trained man. 1 C S Courses open a new world to the
keen student

RADIO AND TELEVISION ENGINEERING;
RADIO AND TV SERVICING;
ELECTRONICS, COMPUTERS &

DATA PROCESSING, etc.

I C S Courses give very real help to the man setting up his own
business or facing a technical career in the radio industry.
Examination Courses for:-British Institution of Radio Engineers,
City & Guilds TELECOMMUNICATION TECHNICIANS, C. & G.
Radio & TV Servicing (R.T.E.B.) and C. & G. Radio Amateurs.

LEARN -AS -YOU -BUILD PRACTICAL RADIO COURSE
Build your own 4 -valve TRF and 5 -valve superhet radio receiver
Signal Generator and High -quality Multimeter.

FILL IN AND POST THIS I C S COUPON TODAY
It brings the FREE I C S Prospectus containing full particulars
of I C S courses in Radio, Television and Electronics.

INTERNATIONAL

CORRESPONDENCE

SCHOOLS

...A WHOLE WORLD
OF KNOWLEDGE for
the KEEN STUDENT

I International Correspondence School
(Dept. 222P), Intertext House, Parkgace

Road, London, S.W.I I

NAME

ADDRESS
Block Capitals Please

12.60

MARCONI
IF YOU ARE AN EXPERIENCED

ELECTRONIC TECHNICIAN

whether you have gained your experience
in the Forces or in industry, we may be
able to offer you an interesting and well -
paid position as a Service Engineer. The
work is varied and is concerned with a
very wide range of telecommunications
and industrial measuring instruments. The
Posts are pensionable and offer stability
of employment and good prospects of
advancement in a progressive and expand-
ing Company.

Please apply to:

Marconi Instruments Ltd.,
Longacres, Hatfield Road, St. Albans,

Herts.

Telephone: St. Albans 56161

ENGLISH ELECTRIC VALVE CO. LTD.

Chelmsford, Essex

SALES ENGINEER
An interesting and progressive career in the com-
mercial field of an expanding industry is offered
to an engineer with a sound knowledge of valves
as used in radar and telecommunications, and who
also possesses sales engineering experience in
electronic valves or equipment.
The successful applicant will be required to pro-
mote the sales of the Company's products which
cover a wide range of specialised valves, by corres-
pondence and direct customer contact.

Preferred age group -30 to 40.
Qualifications: Degree in physics or Electrical

Engineering; alternatively Higher National
Certificate in Electrical Engineering with
endorsements.

Salary will be dependent on experience but we
expect applicants to be earning a four figure salary
in their present employment.

Replies to:-
Group Personnel Services,

English Electric House,
Strand, London, W.C.2.

quoting reference WW 1597K
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YOU can further your career
with

CREI ADVANCED
ELECTRONICS

EDUCATION
C.R.E.I. home study courses in Electronics are the culmination of 33 years of working closely
with leading private companies and Government agencies in the United States. The result is a
modern advanced programme of education comparable in technological content to that offered
by technical colleges.

C.R.E.I. (London) as the European Division of The Capitol Radio Engineering Institute of Washing-
ton, D.C., are now able to offer these courses to you, with the same individual tuition methods
which have made our courses outstanding in the United States.

The demand for C.R.E.I.-trained men is shown by the fact that more than fifty corporations and
Government agencies in the U.S.A. have agreements with C.R.E.I. for enrolment of employees
under company sponsorship.

Specialised Courses are available in:-

Automation, Radar and Servo.Mathematics for Electronic Engineers,

C.R.E.I. have recently compiled a complete course in Nuclear Engineering Technology.

(C.R.E.I. courses have beer officially approved the United Kingdom for the purpose of part refund of fees to
members of all three Services.)

If you have had at least two years practical experience in electronics or the equivalent please

write for full particulars and detailed programmes to: Dept. W.12

C.R.E.I. (LONDON), 132/5, SLOANE STREET, LONDON, S.W.1

Telephone: SLOane 8277/9
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Make Your ofbill4y PAY
UNLIMITED OPPORTUNITIES exist today for " getting on "
but only for the fully trained man. Let I.C.S. tuition develop your talents
and help you to success.
STUDY IS EASY with I.C.S. guidance. The courses are thorough.
Printed manuals, fully illustrated, make study simple and progress sure.
YOUR ROAD TO SUCCESS can start from here-today. Complete
this coupon and post it to us, for full particulars of the course which
interests you. MODERATE FEES INCLUDE ALL BOOKS.

Take the right course now. ..
ADVERTISING HORTICULTURE PHOTOGRAPHY
Gen. Advertising, Retail & Complete Gardening Practical Photography
Dept. Store, Copywriting Flower & Veg. Growing P.D.A. Examination
ART
Oil & Water Colour
Commercial Illustrating
BUILDING
Architecture, Clerk of Wks.
Building Construction
Bricklaying, Quantity Smv.
CIVIL ENGINEERING
Highway Eng., Struct. Eng.
Concrete Engineering
COMMERCE
Bookkeeping, Accountancy.
Office Training, Costing,
Secretaryship, Storekeeping
Shorthand & Typewriting
DRAUGHTSMANSHIP
Architectural, Mechanical,
Maths. & Machine Drawing
Drawing Office Practice
Structural Drawing
ELECTRONICS
Industrial Electronics
Computers & Maintenance
FARMING
Arable & Livestock
Farm Machinery Maint.
Pig & Poultry Keeping
Market Gardening
FIRE ENGINEERING
I.F.E. Examinations
Fire Service Promotion
GENERAL EDUCATION
Good Eng., Foreign Lange.
G.C.E. subjects at ordinary

or advanced level

MANAGEMENT POLICE
Business Management Police Entrance Exam.
Hotel Management
Office Management RADIO, T.V. & ELECTL.
Industrial Management Radio Servicing & Engrg.
Personnel Management T.V. Servicing & Engrg.
Work Study, Foremanship Radio Constrn. (with kits)
MECHANICAL & MOTOR SELLING

ENGINEERING Commercial Travellers'
Engineering Maths., Weld'g sales Mangnat., Ret. Selling
Diesel Engines and Locos.
Inspection, W'kshop Pract. WRITING FOR PROFIT
Refrigeration, Motor Mech. Short Story Writing
Running and Maintenance Free -Lance Journalism
(many other subjects) And many other subjects.
INTENSIVE COACHING for all principal exami-
nations, including C.I.S., A.C.C.A., I.C.W.A.,
B.I.M., A.M.I.Mech.E., Brit.I.R.E., I.Q.S., City &
Guilds of London Institute, R.H.S., etc.

'Dept. 222R)
I I ntertext House, Parkgate Rd., London, S.W.11

I Send FREE

IName
IAdd ress

Occupation 12.60

book on

INTERNATIONAL CORRESPONDENCE SCHOOLS

------ ----

SArallW01

NEW./
DO-IT-YOURSELF TRAINING TECHNIQUE

in RADIO 86 ELECTRONICS
YOU LEARN while you BUILD ...

Simple . . Practical ...
Fascinating ...

ANNOUNCING-after years of successful operation In other
countries-the latest system in home training in electronics
introduced by a new British training organisation. AT LAST-
a simple way of learning-by practical means-the " how and
why" of electronics with the minimum of theory and no
mathematics! YOU LEARN WHILST BUILDING actual
equipment with the components and parts which we send you-
and you really have fun whilst learning! And afterwards-
you have a first-rate piece of home equipment plus the
knowledge of how it works and how it can be serviced.
THIS NEW SYSTEM brings you an exciting new
opportunity at a very moderate cost-and them are
NO MATHEMATICS! Post the reply eoupon
TODAY for FREE Brochure, to Britaker Leading
Radio Training Organisation.

BUILD YOUR OWN :-
 RADIO EQUIPMENT

 HI-FI INSTALLATION
 TEST EQUIPMENT

AND LEARN AS YOU DO IT

LOTS OF INSTRUCTIVE

EXPERIMENTS AT HOME !

No iffenemafiasl
rT, o: RADIOSTRUCTOR (Dept. 106)
I 46 Market Place, Reading, Berks.

1

Please send Brochure without obligation to I

1212)
PLEASE

Name.. stoat
CAPSAddress

RADIOSTRUCTOR
BRITAIN'S LEADING ELECTRONIC TRAINING ORGANISATION

ELECTRONIC
ENGINEERS

We are seeking an engineer to assist
in the systems design of Radar Simula-
tors through to Production.

A sound background of engineering
practice in the electronics industry
covering design and production of sub
units and units and their integration
into composite systems is required.
Responsibilities will include the layout
of cabinets and control panels, inter -
cabling and installation.

H.N.C. or equivalent qualification
and a knowledge of D.C. Analogue
Computer techniques would be an
advantage.

Please apply quoting reference 356 to

A. E. Bull, Personnel Officer,

THE SOLARTRON ELECTRONIC
GROUP LIMITED,

Farnborough, Hants.

[EEL
DESIGNER

DRAUGHTSMAN
A Draughtsman with at least O.N.C.
in electrical or mechanical engineering
and some experience of professional
recording equipment is required by the
Development Laboratories of E.M.I.
Ltd. at Hayes, Middlesex, for general
work on units of sound recording
equipment systems.
He should have sufficient ability to
produce complete drawings for small
batch production and also have an
interest in styling and prototype layout.
This position involves a variety of
interests and will appeal to those wish-
ing to widen their experience.

Please apply giving full details, and
quoting reference GR/13/5, to :

Personnel Manager

E.M.I LTD.,

Blyth Road, Hayes, Middlesex.

agliggiNIMIEM sOLA3-vw 11=r"

At Solartron we believe that people are
important and consideration for the
individual is the number one priority.
If you feel that you have become just a
cog in an impersonal machine and if
you have experience in either of the
following jobs, we shall be pleased to
hear from you.
We can promise you plenty of hard work
but a great deal of satisfaction from work-
ing in our team. Our amenities and
conditions match our philosophy.

We have vacancies for:

ELECTRONIC
TEST ENGINEERS

for the Test Department.
Ref: 488/WW

ELECTRONIC
SERVICE ENGINEERS

for the Service Department at our
Cox Lane, Chessington location.

Ref: 489/WW

Please apply to:

B. B. Lynch, Personnel Officer,

SOLARTRON LABORATORY
INSTRUMENTS LTD.,

Queens Road, Thames Ditton, Surrey
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MICROWAVE ENGINEERS AND PHYSICISTS
For

KEY POSITIONS IN THE U.S.A.
Several desirable positions are available with a leading Electronics Research and Develop-
ment Laboratory for competent inventive microwave engineers and physicists, preferably
with at least 5 years experience and a higher degree, to direct and contribute to
advanced Research and Development work on existing long-range programs in:

 Solid -State Millimeter and Optical Masers
 Parametric Amplifiers
O Ferrite and Semiconductor Devices
 Microwave Radiometers

Although specific experience in one or more of these areas is desirable, those with an
applicable microwave or applied physics background will also be considered.

MINIMUM SALARY $10,000 (E3,500)
RELOCATION EXPENSES WILL BE PAID

The Laboratory, containing the most up-to-date facilities and equipment is located near
New York City, on Long Island.

Further particulars can be obtained by sending a detailed record of professional experence.
We will arrange a personal interview at your convenience in England.

WRITE JOHN N. DYER, Technica' Director

AIRBORNE INSTRUMENTS LABORATORY
A DIVISION OF CUTLE.1-HAMMER, tNC.

COMAC ROAD DEER PARK NEW YORK

CANADA
Canada's largest Electronics specialists have vacancies for radio and electronics

technicians for duties in remote areas of Canada. Salary $7,500 per annum. Qualifica-
tions three years or more experience in installation or maintenance of communications
type equipment with special emphasis on radio relay carrier radar and data transmission
systems. Academic qualifications to City and Guilds or Higher National Certificate
desirable but applicants with extensive practical experience considered. Suitably
qualified applicants should send a résumé of their qualifications and attach a recent
passport size photograph.

Interviews will be arranged in London during January 1961 for selected applicants.

Cost of transportation to Canada for personnel accepted will be borne by the
Company.

Apply to Box Number 2356 c/o " Wireless World."
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ASSOCIATED ELECTRICAL INDUSTRIES LIMITED

TELECOMMUNICATIONS DIVISION
Several established positions are available in S.E. London within the Transmission Depart-
ment carrying attractive salaries and conditions for applicants of a suitable calibre.
This Department is expanding and requires qualified engineers for its new Laboratories
on a wide range of new projects.

CIRCUIT DESIGNERS
for Transmission Systems, including V.H.F. Radio, Transistor Circuits, Networks and
Components.

MECHANICAL DESIGNERS
for new equipment constructions and compact miniature assemblies.

EQUIPMENT ENGINEERS
for contract specifications and preparation of manufacturing information.

TECHNICAL WRITERS
for preparation of operational instructions and handbooks.
There will be opportunities for wide scope and career progress for men with initiative.
Applications are invited for both Senior and Junior grades, and interviews may be arranged
confidentially and individually by telephone with Mr. K. Bulien, Ext. 736, WOO 2020
Written applications should be addressed to the Staff Officer, Ref. 736/39/VVW, Associated
Electrical Industries Limited, London, S.E.18.

UNICAM INSTRUMENTS

LIMITED
This Company specialises in the produc-
tion of high quality optical instruments
for use in spectrum analysis and has an
international reputation as a leader in
this field. At all stages of manufacture
the best standards of workmanship are
needed.

We have vacancies for men with
electronic experience for testing. Radar
and Radio Technicians with fault-find-
ing experience would be suitable.

If you have the kind of background
which you think would fit you for this
interesting work in a pleasant Univer-
sity City, please let us have full details
of your qualifications and experience.

Write to: The Works Manager,
Unlearn Instruments Ltd.,

Arbury Works, Cambridge,
quoting reference E.S.47

UNITED KINGDOM
ATOMIC ENERGY AUTHORITY

DOUNREAY EXPERIMENTAL. REACTOR
ESTABLISHMENT

Instrument Mechanics (Physical and Electronic) and Instrument Electricians
There are vacancies in the Instrument Department for men with experience in the
maintenance of instruments for the measurement of pressure, flow and temperature,
electronic instruments, radar and television and for electricians with experience in the
maintenance of temperature recorders and electromagnetic relays.
Applications are invited from men with experience of instruments in industry or with
appropriate experience in H.M. forces.
The rate of pay is £13.7.0d. for a 44 hour five day week and thzre is a superannuation
scheme. Housing will be made available to married men and there is accommodation
for single men and married men awaiting housing.
Facilities are available for further education and promotion prospects are good.
Application forms and further information can be obtained from Recruitment Officer,
Dounreay E.R.E., Thurso, Caithness, Scotland.

PLESSEY
NUCLEONICS

are extending their electronics labora-
tories at Northampton.
The Company is engaged in the deve-
lopment of an interesting variety of
nuclear electronic equipment, em-
ploying mainly transistor circuits.
Positions are available for senior and
junior circuit engineers, also for an
instrument engineer with experience
in light current electrical systems and
servo control.
Write in confidence for further details
to:

Personnel Manager,
Plessey Nucleonics Limited,
Weedon Road, Northampton.

SMITHS adiamoale.
BRITAIN'S CAR RADIO SPECIALISTS
INVITE APPLICATIONS FOR THESE POSTS

ASSISTANT FOREMAN
Experience of car radio application and maintenance
desirable but not absolutely essential. This progressive
appointment is in the Service Department.

EXPERIENCED SERVICE ENGINEERS
These appointments hold out very definite prospects
of advancement for the right individuals.

Applications giving full details of career to date should 63 addressed to:
THE STAFF MANAGER, S. SMITH & SONS (ENGLAND) LTD.,
CRICKLEWOOD, LONDON, N.W.2. quoting ref. SM245

COMPUTER

MAINTENANCE ENGINEER

BP has a vacancy for a Computer Main-
tenance Engineer at its Head Office in
the City of London. Age 25-30. Appli-
cants should have H.N.C. or equivalent
technical qualifications. Experience of
Electronic Equipment Maintenance and
the servicing of Computers is necessary.
Salary according to age, qualifications
and experience. Non-contributory
Pension Fund. Assisted House Pur-
chase Scheme. Removal expenses and
settling -in allowance payable in certain
cases. Luncheon Club. Write quot-
ing H.5158A, to Box 6441, cio
Hanway House, Clark's Place, E.C.2.
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FRE Hi /MITI= ENGINEERS
- THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy?
ENGINEERING OPPORTUNITIES
is a highly informative 156 -page guide to
the best paid engineering posts. It tells
you how you can quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book also gives
full details of the Practical Radio & Elec-
tronics Courses, administered by our
Specialist Electronics Training Division-
the B.I.E.T. School of Electronics, explains
the benefits of our Employment Dept. and
shows you how to qualify for five years
promotion in one year.

We definitely Guarantee
44 NO PASS -NO FEE"
Whatever your age or experience, you cannot afford
to miss reading this famous book. If you are
earning less than £zo a week, send for your
copy of "ENGINEERING OPPORTUNITIES"
today-FREE.

WHICH IS YOUR
PET SUBJECT ?

Mechanical Eng.,
Electrical Eng.,

Civil Engineering,
Radio Engineering,
Automobile Eng.,

Aeronautical Eng.,
Production Eng.,

Building, Plastics,
Draughtsmanship,

Television, etc.

GET SOME
LETTERS AFTER
YOUR NAME!

A.M.I.Mech.E.
A.M.I.C.E.

A.M.I.Prod.E.
A.M.I.M.I.

L.1.0. B.
A.F.R.Ae.S.

B.Sc.
A.M.Brit.I.R.E.
City & Guilds

Gen. Cert. of Education
Etc., etc.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Incorporating E.M.I. Institutes)
(Dept. SE/22 ), 29 Wright's Lane, London, W.8 

PRACTICAL
EQUIPMENT
Basic Practical and Theore-
tic Courses for beginners in
Radio, T.V., Electronics, Etc.,
A.M.Brit.l.R.E. City & Guilds

Radio Amateurs' Exam.
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio

Radio & Television Servicing
Practical Electronics

Electronics Engineering
Automation

INCLUDING
TOOLS!

The specialist Elec-
tronics Division of
B.I.E. T.( incorporat-
ing E.M.I. Institutes)
NOW offers you a
real laboratory train-
ing at home with
practical equipment.
Ask for details.

El  I  ET
SCHOOL OF
ELECTRONICS

POST COUPON NOW
U

U

Please send me your FREE 156 -page
"ENGINEERING OPPORTUNITIES"

(Write if you prefer not to cut page)

NAME

ADDRESS

SUBJECT OR EXAM
THAT INTERESTS ME

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD

THE

PEMBRIDGE

COLLEGE

OF ELECTRONICS

offers training in

RADIO

TELEVISION

AND ELECTRONICS

ATTENDING COURSE
Full-time One Year Course in Radio and Television.
College course in basic principles for prospective
servicing engineers.
Next course commences 3rd January, 1961.

This course is recognised by the Radio Trades Examina-
tion Board (R.T.E.B.) for the new Servicing Certificate
examinations.

HOME -STUDY COURSES
A. Radio and Television Servicing.

(1) Introductory course.
(2) Basic course covering R.T.E.B. Intermediate Radio
and Television Servicing Certificate examination.

B. Courses in Radio, Telecommunications and Mathe-
matics up to City and Guilds Telecommunication
Technicians' Final Certificate.
C. Constructional kits.

For details, write to:

The Principal, P11

THE PEMBRIDGE COLLEGE
OF ELECTRONICS

34a Hereford Road, London, W.2
PCI2
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UNITED KINGDOM ATOMIC ENERGY AUTHORITY

PRODUCTION GROUP

INSTRUMENT MECHANICS

Windscale and Calder Works, and Chapelcross Works require experi-
enced men with knowledge of electronic equipment andior industrial
instrumentation for fault diagnosis, repair and calibration of a wide
range of instruments used in nuclear reactors, radiation laboratories
and chemical plant. This interesting work involves the maintenance of
instruments using pulse techniques, wide band low noise amplifiers,
pulse amplitude analysers, counting circuits, television and industrial
instruments used for the measurement of pressure, temperature and flow.

Men with Services, Industrial or Commercial background of radar,
radio, television, industrial or aircraft instruments are invited to write
for further information. Training Courses in Specialised Techniques
are provided for successful applicants having suitable Instrumentation
background.

Married men living beyond daily travelling distance will be eligible
for housing. A lodging allowance is payable whilst waiting for housing.
Working conditions and promotion prospects are good.

Applications to:
Works Labour Manager, Windscale and Calder Works, Sellafield,

Seascale, Cumberland
or

Works Labour Manager, Chapelcross Works, Annan,
Dumfriesshire, Scotland.

ENGLISH ELECTRIC VALVE CO., LTD.
CHELMSFORD ESSEX

SEMICONDUCTOR RECTIFIERS
A well qualified engineer or physicist is required by the Company for a senior position
in the Semiconductor Department.
The position involves technical responsibility in development and production of germanium
and silicon power rectifiers.
Experience in research and development of semiconductor devices is essential and applicants
should also possess a good degree in physics or electrical engineering.
Preferred age range -30 to 40.
Applicants should reply to-

GROUP PERSONNEL SERVICES,
ENGLISH ELECTRIC HOUSE,
STRAND, LONDON, W.C.2.

quoting reference WW 1506J.

ELECTRONIC APPARATUS DIVISION

TEST ENGINEERS AND TESTERS
required for Ground Radar, Servo Control, and Computer Systems.
H.N.C. and O.N.C. or equivalent qualifications an advantage.

Excellent opportunities are available in this field for suitable
applicants.

If you have sufficient technical qualifications and experience,
then apply to:-

The -Employment Supervisor,
A.E.I. (Manchester), Ltd.,

Trafford Park, Manchester 17

ENNER

SENIOR ELECTRONIC

DEVELOPMENT ENGINEERS

Are you looking for the opporuniy to become
a member of a team working on transistorized
equipment with participation in original research
development work? If so, we invite your applica-
tion to till the above positions.

These positions are permanent and the Company
offers salaries in line with the requirements.
There Is an attractive Pension Scheme in opera-
tion which applicants may fain after having served
a probationary period, the scheme providing life
assurance cover also. Excellent working
cc...lotions. There are numerous welfare amenities.
d'afl canteen and good social facilities. The
Company is situated on the Kingston By -Pass
ana therefore is well served by train and bus
services. including Green Line services.

Applications in writing, please, marked
" Confidential " giving details of experience
and salary required, to:-

The Personnel Manager
VENNER ELECTRONICS LIMITED,

Kingston By -Pass.
New Malden, Surrey.

VACANCIES IN GOVERNMENT SERVICE
A number of vacancies, offering good career
prospects, exist tor:-
RADIO OPERATOP .. MALE
CYPHER OPERATORS 1 MALE AND
TELEPRINTER OPERATORS I FEMALE
Write. giving details of education, qualifications
and experience to:-
Personnel Officer, G.C.E.Q. (3IR.C.O.), Foreign
Office 53, Clarence Street, Cheltenham, Glos.

IMPERIAL COLLEGE

TECHNICAL ASSISTANT
required for chart plotting
and other duties In radar
research on storms at a base
near Ascot. Experience in
plotting or radar servicing
an advantage.

Apply Imperial College,
Silwood Farm, Cheapside,

Nr. Ascot, Berks.

TEST ENGINEERS
Required for varied and interesting work
(partly experimental) on high quality
television and communications equip-
ment.
Good experience in the use of measuring
instruments is essential. Starting salary
in the range of C750-£950 p.a. accord-
ing to qualifications and experience,
with excellent prospects of advancement.
The Company operates a Pension
Scheme and Sports,'Social Club.
Write, in confidence to:

The Manager,
Central Engineering Department,
BRITISH RELAY WIRELESS

LIMITED, 1-7 Croft Street,
Deptford, London, S.E.8.
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ENGINEERS
with H.N.C. or young Graduates, and
junior engineers above O.N.C. level,
are required to work under a Chartered
Engineer, on the Development of
electronic equipment. The projects
are d.c. amp!thers and stabilised power
units for industrial and electromedical
applications. Encouragement will be
given for initiative in design. Emphasis
will be given to Technical ability rather
than qualifications.

Apply the Personnel Officer,

ASSOCIATED ELECTRICAL
INDUSTRIES LIMITED

Brentwood Road, Tottenham, N.17

VACANCIES FOR RESEARCH AND DEVELOPMENT
CRAFTSMEN IN GOVERNMENT SERVICE AT

CHELTENHAM
Experience In one or more of the following:-
(1) Maintenance of radio communication receivers.
(5) Sub -assembly lay out, wiring and testing of radio

type chassis.
(3) Cabling, wiring and adjustment of telephone type

equipment.
(4) Fault finding in and maintenance of electronic

apparatus.
(5) Maintenance of teleprinter or cypher machines

and associated telegraph equipment.
Sago Pay 291918 per week plus merit pay, assessed
at, Interview and based on ability and experience as
under:-

ORDINARY RATE 10/- to 50/- per week.
SPECIAL RATE 60/ to 100/ per week.

Opportunities for permanent and pensionable posts
Five-day week; good working conditions; single
accommodation available.
Apply in writing to:-

Personnel Officer,
G.C.H.Q. (RDC13),

53, Clarence Street,
Cheltenham, Glos.

ILIOTT_J

Opportunities . . .

IN CONTROL ENGINEERING

The following personnel are required to join our teams of Engineers
engaged on the design and development of advanced projects:

1. ELECTRONIC CONTROL ENGINEERS. Degree standard with a
minimum of 5 years' design experience, especially of transistor and/or
magnetic amplifiers.
2. ELECTRONIC CONTROL ENGINEERS. Degree standard with at
least 2 years' experience in the design of transistor and/ or magnetic
amplifiers.

3. AERODYNAMICIST. Degree standard with at least 3 years' experience.
4. MATHEMATICIAN. Degree standard, with a genuine interest in
aerodynamics and control systems.
5. SERVO ENGINEER. Degree standard together with 2 years' ex-
perience.

6. FLIGHT CONTROL SYSTEMS ENGINEER. Degree standard and
having practical experience in Aircraft Control.
7. AIR DATA SYSTEMS ENGINEER.

In addition to a challenging and stimulating occupation, successful
applicants will be located in a growing engineering area offering reason-
able housing and travelling facilities, together with easy access to London
and the coast.

Applications, which will be dealt with in strict confidence, stating full
particulars of age, qualifications and experience, should be sent to the
Personnel Manager.

ELLIOTT BROTHERS (LONDON) LIMITED,
Airport Works, Rochester, Kent.

REBUILT TV TUBES
FULLY GUARANTEED 12 MONTHS
Complete New Gun fitted in every Tube
it. 117' E6.0.0
15 .. . £5.1C.0 28.0.11

Immediate Delivery
Carriage and Insurance 10/. extra

NU -GUN TELETUBES LIMITED
3 The Mews,ielfieuptentte:Ra.6 illatrInstaA0L3ondon, N.4.

A. K. & L. G. SMITH LIMITED
Wholesalers and Distributors of

Electrical and Electronic Appliances,
Household, Etc.

38. Nunhead Lane, Peckham, London, S.E.15

WALTRAH pocket audio oscillator, transistorised,
1,000 c.o.s., supplied complete with battery, probe,
etc. Excellent technical reviews, ideal for circuit
checking. etc. WM- subject.
WAL GAIN transistorised pre -amplifiers, many
applications supplied complete with battery, phono
plugs, screened lead, etc. Mono £5. Stereo 27/10/ -
subject.
Full technical literature.
WELLINGTON ACOUSTIC LABORATORIES LTD.
Farnham, Surrey Farnham 6401

DRAUGHTSMEN
We have a requirement for a large number of Designers and
Draughtsmen at all levels experienced in:

ELECTRONIC AND COMPUTER EQUIPMENT;
AIRFRAME STRUCTURES;
HYDRAULIC SYSTEMS;
RADIO OR SCIENTIFIC INSTRUMENTATION,
STRUCTURAL, MECHANICAL AND ELECTRO-
MECHANICAL DEVICES.
HOUSING ASSISTANCE MAY BE POSSIBLE.

Applications to be sent to: Technical Personnel Officer, c/o
Dept. G.P.S. English Electric House, Strand, London, W,C.2.
quoting reference W.W. I399U.

ENGLISH ELECTRIC AVIATION LTD.
Guided Weapons Division London-Luton-Stevenage

ELECTRONIC DEVELOPMENT
ENGINEER

required
to lead a small team engaged in the development of
commercial communication equipment. Applicants should
have a degree or equivalent qualification and some years
experience as Project Engineers. Preferred age range:
30/35 years.
NON CONTRIBUTORY PENSION SCHEME AND LIFE

INSURANCE.
5 DAY WEEK.
EVENING INTERVIEWS ARRANGED.
Write giving details of education, qualifications and past
experiences to :-

PERSO N N EL MANAGER
MULTITONE ELECTRIC CO. LTD.,
12/20 UNDERWOOD STREET, N.I.
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Associated Electrical Industries Limited
Are you aware of the challenging new opportunities available to

ELECTRONICS ENGINEERS
in SCIENTIFIC INSTRUMENTATION

A.E.I. Instrumentation Division are expanding their activities in
MASS SPECTROMETRY

RADIO -FREQUENCY SPECTROSCOPY
ELECTRON MICROSCOPY and allied techniques

and Electronics Engineers are required for a variety of new positions
in their development, design and engineering teams. Previous experience
of the equipments is not essential.
If you think you would be interested in a job in this new field of activity,
please write for an appointment, giving brief details of your career and
let us show you what we do. Please reply, quoting reference L.16 to:

Personnel Manager,
Associated Electrical Industries (Manchester) Ltd.,

Trafford Park, Manchester, 17.

BRADFORD INSTITUTE OF TECHNOLOGY
Department of Electrical Engineering

Applications are invited for the following posts in this rapidly
expanding department which offers exceptional opportunities
for teaching, consulting and research work:-
SENIOR LECTURER IN ELECTRICAL ENGINEERING
-Salary scale £1,550 to £1,750.
LECTURER IN ELECTRICAL ENGINEERING-Salary
scale £1,370 to £1,550.

Candidates should be suitably qualified to teach to final
degree standard in electrical power and machines or electronics
and telecommunications. Industrial and research experience
will be a recommendation.

The successful candidates will be encouraged to develop
industrial contacts and undertake research for which adequate
facilities will be available.

Previous industrial and research experience at a suitable level
will be taken into account in fixing the commencing salary.

Further particulars and forms of application may be obtained
from the Registrar, Bradford Institute of Technology, Bradford,
7.

HENRY PATTEN Clerk to the Governors

TECHNICAL REPRESENTATIVE

Required for Northern Counties area by
manufacturer of electrical and electronic
components. Applicants should possess
a degree in electrical engineering or have
experience to an equivalent standard.
Preference will be given to those under
35 years of age and resident in the North.
The job is specialised and offers consider-
able potential.
A Company car is provided and a Pension
Scheme is in operation.
Applications, giving details of age, quali-
fications and experience, quoting Ref. P6 to:
Morganite Resistors Limited, Bede Trading
Estate, Jarrow.

Senior and Junior Electronics Engineers required
by internationally known organisation. Candidates must
be single, medically fit, prepared to spend periods of up
to two years abroad and to be able to accept respon-
sibility for the success of projects.
Qualifications: Senior posts-11.N.C., B.Sc., or equiva-
lent, plus industrial experience. Junior posts-O.N.C.,
or experience as first-class skilled radio mechanics.
A knowledge of modern survey techniques is an
advantage.
Please reply to Box Number 2348, erg "Wireless World"

FOR THE FIRST TIME IN THIS COUNTRY

THE WORLD'S FAIRY TALES
DRAMATIZED ON TAPE

Told by MELANIE SCOTT
Complete Set of 4 Reels containing 16 different stories

Price: 29/6 per 5" Reel of Four Stories

Postage: 1/6 per tape

From: H. B. TRADING CO.
60-66 Wardour Street, W.1

PHILIPS ELECTRICAL INDUSTRIES

(NEW ZEALAND) LTD.

DEVELOPMENT ENGINEERS
Two radio and television Develop-

ment Engineers are required for
laboratory posts in the Company's
Electronics Centre, Nae Nae, Lower
Hutt, near Wellington, New Zealand.

They should be between 25 and 35
years of age, have a degree in electrical
engineering or similar qualifications and
some years experience of the design
and development for production of
domestic radio and television receivers.

Lower Hutt is one of the chief
manufacturing centres in New Zealand
and is about 14 miles from Wellington,
the seat of Government.

Applications, in the first instance,
should be sent to Miss M. Nlven,
Central Personnel Department.
Philips Electrical Industries Ltd.,
171 Shaftesbury Avenue, London,
W.C.2. quoting reference NZ/WW.

TAPE RECORDER
SOUND HEADS

Monaural.

2 Track Stereo.

4

R/P & Erase.

R1P & Erase.

R/P & Erase.

HOME & EXPORT

Full specifications, technical data,
with samples available to the
Trade on request :-

BRADMATIC PRODUCTIONS LTD
124, ALBERT ROAD
BIRMINGHAM, 21

ENGLAND

DESIGN

DRAUGHTSMAN
Man having experience of mech-
anical assemblies associated with
radio receivers and electronic
equipment. Ability to work on
own initiative. Excellent pros-
pects. Non-contributory Pension
Scheme.

Applications in writing to:

The Technical Director,
Stratton & Co. Ltd.,

Eddystone Works,
Alvechurch Road,

West Heath, Birmingham, 31.
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LYONS RADIO LTD.
MAINS POWER UNITS. Input 200/250 v. A.C. mains.
Output -11.T. 325 v. at 160 mA. smoothed D.C.,
L.T. 6.3 v. A.C. at 4 A. twice. Size: 101in. high x
13in. deep x Tin. Special features include double
filter unit ensuring negligible hum, Mansbridge smooth-
ing condensers throughout, separate switches and fuses
for mains and H.T. with pilot light indicator for each,
Everything of top quality, 5U4 rectifier included,
condition as new and unused. Truly remarkable value.
PRICE ONLY 59/6, carriage 7/6.
MAINS TRANSFORMERS (Manufacturer's surplus).
Pri. 200/250 v. 40160 cps. Sec. 350/0/350 v. at 150 mA.
6.3 v. at 4 A. twice and 5 v. at 3 A. Fully impregnated,
top grade, inverted mounting, approx. fibs x 31in.
As new. PRICE ONLY I9/6, post 3/6.
SMOOTHING CHOKES. Approx. 10 11. at 150 mA.,
D.C. resistance 200 ohms. Wt. 6 lb., impregnated.
size 4 x 4 x 30in., inverted mtg. Highest class make.
PRICE ONLY 7/8, post 2/9.
ELECTRIC MOTORS. Capacitor start type in used
condition but good working order. Operate from
200/250 v. A.C. Mains, 1,420 r.p.m., 1/6th H.P.
PRICE ONLY 47/6, carriage 7/6.
MODULATION INDICATORS (Ex -Govt.). These are
battery operated Test Sets designed to measure depth
of modulation of signals between 2.4 to 6.25 Mc/s.
Housed in neat metal cases 115 x 70 x 61in. Fitted
with 20in. dia.. 01500 micro -ammeter, I mA. meter
rectifier, triode valve, etc. These unite should also
serve as an excellent basis for a first-class valve volt-
meter. PRICE ONLY BS'-, post 3/6.

3 GOLDHAWK ROAD, SHEPHERDS BUSH,

LONDON, W.12
Telephone: SHEpherds Bush 1729

RADIO TECHNICIANS
IN

Cr/IL AVIATION
Men aged 19 or over for interesting work
providing and maintaining aeronautical
telecommunications and electronic naviga-
tional aids at aerodromes and radio stations in
the U.K. Fundamental knowledge of radio or
radar with some practical experience essential;
training provided on special types of equip-
ment. Salary according to age and station,
approx. £670 at age 25 rising to £795. Prospects
of permanent pensionable posts. Good oppor-
tunities for those who obtain O.N.C. in
Elec. Eng. or certain C. and G. Certificates
for promotion to posts with maximum
salaries of £950, £1,085, £1,335. Apply to the
Ministry of Aviation (Est.5(a)/RT), Berkeley
Square House, London, W.1, or to any
Employment Exchange (quoting Order No.
Westminster 3552).

ODDIE FASTENERS

THE FASTENER WITH ENDLESS
APPLICATIONS -SIMPLE - POSITIVE
SELF-LOCKING. MADE IN A
VARIETY OF TYPES AND SIZES.
SPECIAL FASTENERS TO SUIT
CUSTOMERS' REQUIREMENTS.
WIDELY USED IN THE RADIO
INDUSTRY.

Illustrated brochure and other information
will gladly be sent on request

DEPT. " W.W."

Oddie, Bradbury & Cull Ltd.,Southampton

Tel. 55883 Cables: Fasteners, Southampton

errand
Moston

MANCHESTER
have vacancies for

TEST ENGINEERS
for work on

(1) TRANSISTOR CIRCUITRY
(2) GYROSCOPES
(3) ACCELEROMETERS

Candidates should possess at least O.N.C. (Electrical or
Mechanical) and preferably experience in these or related

fields.

Brief details of age, education and experience should be sent to
T. J. Lunt, Staff Manager, Ferranti Limited, Holiinwood, Lancs.

Please quote reference AEBM.

FAIREY AVIATION LIMITED
HAYES, MIDDLESEX

VIBRATION TEST DEPT.

VIBRATION

ENGINEER

required for senior post to work on
practical investigations of vibration

and fatigue in helicopters. Candidates

should be graduates or hold HNC
with Endorsements and have several
years' experience in this field.

TECHNICAL

ASSISTANT

required for the maintenance and

development of strain gauge equipment
used in vibration testing of helicopters.
Candidates must hold C. & G. Tele-
communications Part IV or HNC or
have considerable practical experience
and " know how."

Applications for these interesting and rewarding positions should be sent

to the:

Personnel manager at Hayes, Middx.
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Z. & I. AERO SERVICES LTD.
Head Office: 14 South Wharf Road, London, W.2

Tel.: AMBassador 0151/2 Cables : ZAERO, LONDON
A.R.B. Approved Stockists

RETAIL BRANCH (personal callers only): 85 TOTTENHAM COURT ROAD, W.2 Tel.: LANgham 8403
Please send all enquiries, correspondence and Mail Orders to Head Office

AUDIO FREQUENCY EQUIPMENT
B.S.R. TYPE 10-50 Bea. Frequency Oscillators. Fre-
quency Range 0-16,000 ale; output .5 watt; ealibraton
accuracy 1%. Distortion better than 1%. Two -dud
differential tuning. Mains operation. Output Im-
pedance 6000. Output Voltage 20V. open circuit.
Fully overhauled and guaranteed P. & P. 15/-00 0 0

FURZEHILL R -C OSCILLATORS; four ranges 40 to
10,000 c/s; output 0.5 watts; output voltage 25V for
6000; Impedance 10,000 and 5,000Q. Maim operation

£25, P.P. 15/ -

FIIRZEHILL No. 1 BEAT FREQUENCY OSCILLATOR,
0-10,000 cis.; Output 2 watts into 10 or 6000. Maim
operation. Fully overhauled and guarantev% P.P. IN-.

222 10 0

HEWLETT PACKARD MODEL 200A. Resistance tuned
Oscillator with a frequency range of 35 to 35 000 .ia
in three ranges. Max. output 1 watt into 500 oh=
with distortion not exceeding 0.5%. Output n not
metered. Power Supplies 11.5V A.C. PRICE, new, fully
guaranteed .... 228 0 0
Packing and carriage

HEWLETT PACKARD MODEL 205AG.
Resistance Tuned Oscillator with a frequency range Of
20 Ms. to 20 kola. m three bands. Output 5 watts into
50, 200, 600 and 5,000 ohne with distortion not exceeding
1%. Output Meter; Input Meter. Calibrated Attenuator.
PRICE, fully overhauled and guaranteed £85 0 0
Packing and carriage . £1 0

MARCONI TF-885A VIDEO OSCILLATOR
Frequency 25 cis. to 5 Mcia sinewave and 50 c/a. to 150

squarewave output. Max. output 1W/1,0000
einewave, and 32V peak/1,0000 equarewave. 11 -step
atteuuator calibrated in Volts and dB 100/125 add
200/250V A.C. Mains operation. Fully overhauled and
guaranteed 2150 0 0

GENERAL RADIO TYPE 700A WIDE RANGE BEAk
FREQUENCY OSCILLATOR. Range 50 cis. to 5 me..
m two ranges: Increments, frequency control. Output
Impedance 3,5000. Fully overhauled and guaranteed,

270 0 0
Post and Parking 15 0

MARCONI TF-I42E DISTORTION
FACTOR METER

Fundamental Frequency Range 100-8,000 c/a; Distortion
Factor Range 5% and 50%. First reading at .05%.
Impedance 6000. Power Supplies 200-250V. Mains.
Fully overhauled and guaranteed 265 0
DAWE INSTRUMENT TYPE 700A DISTORTION FAO-
tOR METER. Frequency range 100 to 8,000 c/a. on
tundamentals; Distortion range .1 to 60% with an
accuracy or .10%. Input impedance 600Q. Sensitivity
1 ralthwatt. Marna operation. Fully overhauied end
guaranteed. P.P. 20/. £60 0 0
R.C.A. TYPE 69C NOISE AND DISTORTION METER.
Direct measurements of Rowe level from u to -75 dB.
and measurement. of Distortion from 0.3 to 100% when
used with a tow distortion Oecillator Frequency Range
from 0 to 40,000 c/e. Fully overhauled and guaranteed.
P. di P. 20/. .... £55 0 0

CT -49 ABSORPTION AUDIO
FREQUENCY METER

Variable Capacitor tuned L -C Resonant Circuit. Detector
and Valve Voltmeter Stage. Microammeter resonance
indicator. Range 450 els. to 22.0 m four directly
calibrated bands. Power required: dry batteries 1.5 V.
and 22.5 V.
PRICE fully overhauled and guaranteed £22 0 0
Packing and carriage 15 0

MARCONI TF-340 OUTPUT POWER
METER

Meter calibration:' 0-50 mW. and 0.17 dB. Impedance
settings: 25-30-40.50-6080100-125-150200 ohms. Im-
pedance multiplier: 0.1-1.0-10-100. Meter multiplier:
0.1-1.0-10.100. Total power range: 5 mW. to 5 W. F.8.13
PRICE 225 0 o
Packing and carriage 15 0

VARIABLE AUTO -TRANSFORMERS
115V input. 0.135V output at 7.5 amps. 26 0 0

HETERODYNE WAVEMETERS
TS -173 Heterodyne Crystal Controlled Frequency Meters,
.ange 90 to 450 M.O. Individual Catibi anon Books with
numerous crystal cheek points. Accuracy .005%
nominal and .01% mterpolation. Power required: dry
batteries 6V and 135V. PRICE, fully overhauled and

T3-175 Heterodyne Crystal Controlled Frequency Meters,
range 80 to 1,000 Mobs, otherwise as above. PRICE
sully overhauled and guaranteed .-....- £210 0 0

MARCONI TYPE TF-781 PRECISION HETERODYNE
WA VEMETER. Range 3 to 16 Hera. on fundamentals,
extendibte to at least 30 Mc/a. by =mg harmonica. Ac
curacy better than .005% Crystal Reference °"'""
giving check points every 20 and 200 ke/ a. Direct
calibration with linear interpolation. Power empties
210 V mains. PRICE, fully overhauled and guaranteed

£75 B G

ALSO BC -221 and L01-14 FREQUENCY METERS.
Prices and detail® on application.

PEN RECORDERS
EVERSHED PORTABLE RECORDING VOLT -
METRES
-50V .1).0. 3.1n. chart, clockwork chart drive, two -speed,
inn and 61n. per minute - 230 0 0
WW1. D.O., Mug £80 0 0
t5umV. D.C., ditto £30 0 0

EVERSIIED SWITCHBOARD PATTERN RECORD-
ING 511.1.1.i aMM PIERS

Jingle Pen c..-0-6.5mA. D.C. Centre zero, electric char,
drive 230V. A.C. at Sin. per minute bin. chart, Fully
overhauled and guaranteed £45 0 G
Single Pen amA. D.C. Electric chart drive 230V. A.C.,
12in. per minute, 6in, chart width; may rebuilt and
,uaranteed 250 0 0
kngie Pen 1 mA. D.C., otherwise as above £53 10 0

Sangle Pen imA or 5mA Range, tined with operation
pen to mark the beginning and and or an event, the
magnitude of which a recorded by other pen. Operation
pen at energised from an Interiml transformer by Lhorting
the external leads. Fully rebuilt and guaranteed.

Twin Pen fimA. D.G Electric chart drive 230V A.C.
Chart speed (m. per minute. gin. chart width fuuy
overhauled and guaranteed 265 0 0Ditto 1mA. D.O.. 272 0 0

ELLIOTT SINGLE PEN SWITCHBOARD PATTERN
RECORDING MILl.i A WHETEltii
Angle Pen omA. D.d, Electra: chart drive 230V A.C.,
Sin. chart width, speed Sin. pet minute, Fully over -
nettled and _maranteed £45 0 0
Ditto ........ » - 848 10 0

MARCONI TF-888 PORTABLE
RECEIVER TESTER

The instrument contains: wide range signal generator
70 kola to 70 Me/ii with output of IttV to 10mV at 52
and 800 and uncalibrated output up to 00 mV: 100 c/i
L.F., output tor external use or 30% modwation or the
agnak A.F. Power Meter with range ai 10, 100 and
L000 mW with impedance of 3. 33, 150 and 600Q: 500 kms
and 5 Edo crystal oscillator. Dry battery operated.
PRICE £75 0 0 (P.P. 61)

MARCONI CIRCUIT MAGNIFICATION
METERS

Type TF-8890/1; Frequency Range 50 Ws. to 50 me/a.:
ua four ranges, accuracy ±2%. Magnification range
10 to 500; Tuning Capacitor 5001.0).F: Vernier capacitor
±2µµY. Fully overhauled and guaranteed. P.P. 20,-.

285 0 0

Type 888A. Frequency Range 15 to 170 me/s. in four
ranges ±2%. Magnification Range 60 to 1,200 in three
ranges. Tuning Capacitor 12 to 85µµF with Vernier
Tuning Dial. Fully overhauled and guaranteed. P.P. 20/

2130 0 0

" MEAOUREMENTS CORPORATION "
TYPE 84 " riANDARD " SIGNAL

GENERATOR

Range: 300-1,000 Mole. Direct Calibration.

Accuracy: 0.5%.
Output Leven 0.1z.V.100 mV. continuously variable
tweaks! Mocimationt-

thnewave-30% Max. at 400, 1.000 and 2,500 c/a.
Pulse -1 to 50zisec , width delay variable trona 0 to
50,usee. p.r.r. 60 to 100,000 ale.

Output Impedance -50 ohsaa.
Peru:image Modwattoi. Meter,
PRICE, in as new condition, tested before despatch and

Packing as carnage LI 0 0

HEWLETT PACKARD TYPE MI -.b733
SIGNAL 4...ENLRATORS (Model LAE)
Frequency range: 520 to 1,300 Kea an 1 band.
Accu. soy: ± 1 %
output leipatimate. /ma.
Output Voltage: to 1 volt.
Yule. Modulen= 60 to 2,500 p.p.s., 9 to 30µsee. wide;
.3 to 3000see. delay. ;Square shape with .50sem rise and
all time.
Calibrated Attenuator within ±1dB.
PRICE, tally overhauted and guaranteed, with frequency
and attenuator calibration charts and correction charts.
P.P. 01 290 0 0

OSCILLOSCOPES
COSSOR DOUBLE BEAM Type 888 -- £30 0 0
DON0141 SINGLE BEAM Type 168, 51n. Tube, Time

Base up to 30 amt., 115 V. operation £25 0 0
DUMONT SINGLE BEAM Type 241, as above

£25 0 0
DUMONT SINGLE BEAN Type 208, Sin. tube Time

Base up to 50 luSs. £30 0 0
AIRMEC Type S30 SINGLE BEAM. Time Base range

.05 sec. to 1.60sec. triggered or iree-runriing. Fre
quency response 30 cia to lb mcia on bow gain and
up to 1 me/s. on high gain. Adjustable E.H.T. Voltage.
Mains operation. Fully overhauled and guaranteed.

290 0 0
Packing and carriage - Al 0 0

I P-149AjAPA-I I PULSE ANALYSER
The Anaiyaer ie seed for the measurement of pulse
width, and determination of pulse frequency by diet laying
the pulse on the screen 01 Cathode Ray tube and com
paring it with calibrated eawtooth sweep or with call
heated suiewave oscillator. Tune Base Range 50-
10,000 cis aavrtooth and sinewave. Pulse width measure
meat range .5 to 100/isec P.R.F. range 50.10,000 c/a.
Video Amplifier flat up to 4 Mc/s. Power supplies
115V 400 cy. Brand new 235 0 0

B.T.H. " X " BAND PERFORMANCE
TESTING RESONATOR (ECHO BOX)
Directly calibrated fre-
quency dial, graduated
from 9,170 to 9,470 Mc/a.
Graduated Attenuator;
Mieroammeter Ream -
am, Indicator; com-
plete with R.F Cable
and Wavegulde Adaptor.
PRICE .. £82 0 0
P. and earr. 15 0
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V.H.F. RECEIVER UNITS BC -624
(part Of SCR -522 Transmitter -Receiver)

4 Crystal controlled
Channel, 100.156 Mc/s.
(3.0-1.93 metres). Valves
9003 R.F. stage; 9003
Mixer; Three I.F. stages
128G7; Det/AVC/Audio
1208; Second Audio
12.75GT; Oscillator
2AH7GT, Harmonic
Generator 9002; Har-

monic Amplifier 9003; Audio Squelch -other motion of
12A11-7GT. High and Low Impedance output.
PRICE, complete with valves, with description and
circuit diagram, but without squelch relay 25/, P.P
5/-. PRICE, chassis only, less valves 7/6, p.p. 3/6.
ALSO LIMITED QUANTITY ONLY:

TRANSMITTER UNITS BC -625
(part of SCR -522 Radio Set)

Valves: Speech Amplifier 6807; Push -Pull Modulator
(two 12A6); Oscillator 6G6G; 1st Harmonic Ampl. 12A6;
2nd Harmonic Ampl. 832; Power Ampl. 832. Output
8 watts.
PRICE. complete with valves, description and circuit
diagram P.P. 5/-. 2216
Price, chassis only, less valves P.O. 3/6. 7/6
Descriptions and circuits available at 8d each.

RATCHET MOTORS, 12 v.

1 Amp. (Impulse Motors) 5.75

ohms 3/6 each

Packing and postage 1/6.

D.C. SOLENOIDS
Type 700-28 Push -Pull Type, 24-28V, 1 Amp. holding

force 12 lbs.; stroke 5/16in. Flange Mounting; Dimen-
sions: 2fin. high x 2in. x 2in 6/8. P.P. IF.

Type 137 Push -Pull Type; 26V. 12 Amps; Holding Force
approx. 90 lbs.; Stroke fin.; Dimensions 31in. high x
2fin. x 21in. 816. P.P. 2/-.

Type 768-2, Pull Type, 28V. 17.5 Amps; Holding Force
approx. 50lbs.; Stroke fin. Dimensions 3in, high x
21in. x 21in. Flange Mounted.... 816. p.p. 2/,

PORTABLE METERS
EX-A.M., 150 Volta D.C. M.C., in bakelite cases, with
side terminals. Dimensions: Qin. x 6fin. x Shin. deep.
PRICE 35/-, P.P. 3/9.

VENSER 8 -day clockwork time switches. 24 -hour
dial with one make and one break. 1 amp. 230V. con-
tacts. Second-hand, good condition, complete with
winding key RP 2/, 27/6

HIGH SPEED RELAYS
SIGMA 401 or ALLIED TYPE "G." 1B, 5,0000,
Current 4 mA +.5 mA; tlin. dia. x 2in. high. Second-
hand 516. P.P. 1/6

ROLLER -SMITH MOVING COIL
CURRENT RELAY

nominal setting 1.5A D.C. with adjustments of ±20%.
Coil Resistance approx. .90. One changeover contacts
200 mA. capacity. Switchboard mounting 35/-, p.p. 4/.

P.O. BUZZERS
Post Office Buzzers model T Mk. I. Minimum operating
voltage 3 volts. PRICE (p.p. 1/6) 4,6

WESTINGHOUSE RECTIFIER POWER SUPPLY UNIT
Input 115,230V; fully smoothed and fused. Output
adjustable from 80 to 140V. D.C. at 400mA contin-
uously. Dimensions: 17fin. wide x 101in. deep x
3fin. high P.P. 716. £2

3 -RANGE MICRO-MILLIAMMETER
Basic movements 50µA D.C. M.C.
Ranges of 50µ A. 250µA and IniA
switched by a trigger switch in the
back, geared with eliding scale
having separate graduations for
each range. Instrument is fitted
with leads for soldering to test
prods or crocodile clips (not
supplied) 50/ -

WESTINGHOUSE SELENIUM
RECTIFIER POWER UNITS

Input 115/230V., fully smoothed and fused. Output
adjustable from 80 to 190V. D.C. by means of fine and
coarse tap switches in the secondary winding. Maximum
current 400mA. continuous. Dimensions: 171in. x
10fin. deep x 31in. high P.P. 7/6. 49/-

AVO CR BRIDGES
Portable Mains Operated Serviceman's Component
Bridge. Ranges of measurements; Capacity from OrnnaF.
to 50 mF.; Resistance from 5 ohms to 50 megohms. Valve
Voltmeter from 0 to 15 V. EMS: Neon Leakage Indicator.
Power Factor measurement in %.
PRICE PP. 10/- £9

NEW FOREIGN MADE POCKET
MULTIMETERS

Basle Movement 300pA. Sensi-
tivity 1,0000/V. A.C. and D.C.
Ranges: 10.50-250.500-1,000V. D.C.
and A.C. 1-100-500mA. D.C.,
2K/200K ohms. Accuracy: 3%
FdD and D.C.. 5% FSD on A.C.
10% on. Resistance scale. Dimen-
sions: 5fin. x 3fin. x 251n. Com-
plete with test leads with prods
and 1.5V cell, fully guaranteed 80/-.

METERS
25-0-25pA D.C. MC 21in. Rd. Proj
50µA D.C. MC 2fin. Rd. Fl. Panel Mid
50pA D.C. MC 91in. Sq. FL Mtd. SIFAM
200µA D.C. MC 2m. Rd. Fl. Mtd
200pA D.C. MC Shin. Rd. Fl. Mtd
200µA D.C. MC 2fin. Sq. Fl. MW 35/-
500µA D.C. MC 211n. Rd. Fl. Panel Mtd 17/6
500-0-500µA D.C. MC 3Iin. Rd. FL Mt4., calibrated
50-0-50 yards per second:

Western Electric 22/ -
Weston 25/-lmA D.C. MC 2in. Rd. Fl. Mtd., mounted in a
2}m. square steel box with test lead

5 mA. D.C. MC 2in. Rd. Ft. Mtd.
5OmA D.C. MC 2fin. Rd. Fl. Mtd
200 mA D.C. MC 2in. Rd. Fl. Mtd., Black scale
500-0-500mA D.C. MC 2fin. Rd. Fl
2 Amps. D.C. MC 2in. Rd. Fl. Mtd.
5 Amps D.C. MC Shin. Rd. Fl. Mtd.
5-0-5 Amps. D.C. MC 21in. Rd. Fl. Mtd.
lOy D.C. MC 21n. Rd. FL Mtd
10V D.C. MC 2/ in. Rd. Fl. Mtd.

45/-
45/-
85/-
3216
35/-

20/-
17/6
15/-
12/6
2'6

15/-
17/6
16/6
15/-
17/6

30-0-30V D.C. MC Ifin. Rd. Fl. Mtd 15/-
150V A.C. MI 2f in. Rd. FL Mtd. Black Scale 20/-
300V A.C. MI 2fin. Rd. FL Mtd. 20/-
300V A.C. MI 6in. Rd. Fl. Mtd., Turner, calibrated to

BSI Grade I 85/ -
Please send S.A.E. for full list of meters. Please add
2/6 in £ for postage and packing.

REVERSIBLE 12 V. D.C. MINIATURE
MOTORS

Power approx. 5 watts at 7,000 R.P.M. Dimensions
I fin. long x llin. dia. Shaft .077in. dia. x 41n. long.
Centre of reversing switch integral with the motor.
Self-lubricating sintered bronze bearings. PRICE,
brand new, 15/6 post free.

2I -point JONES PLUGS and SOCKETS
(Standard Size), per pair 7/6, pp. 9d.

0A2 .. 6/-
OD3/VRI50

5/8
IA3 .. 31-
1A114 5/-
1L4 .. 3/6
1Q22 100/-
1E4 .. 7/-
1R5 .. 6/-
155 .. 6/-
1T4 5/-

5R4GY 9/-
5T4 .. 9/-
MAC 9/-
5V4G 9/-
5Y3GT 6/-
5Z3 .. 7/-
5.34M 9/.
6A6 .. 5/-
6A7 .. 8/-
8AB4 5/-
6AB7 4/-

6L504 6/-
6L6 .. 9/-
6160 7/-
6L7 .. K/-.:6L7G 4/0
6N7 .. 6/-
6N7G 51-
697a 6/,-6R7 .81-
6SA7 6/-
6SA7GTY

TESTED
1251(7 4/-
12SQ7 8/6
123117GT

8/-
14A7 6/-
240 30/-
2536GT 6/-
91 .. 5/-

AND
703A 30/-
705A 15/-
717A 4/-
801A/801

10/-
807(135) 6/6
807(UK)

5/6

GUARANTEED
12/8

811A 30/-
813 .. 70/-
815 . 40/-
829B. .u0/-
832 .. 15/-
832A 35/-
927 15/-

931A 60/-
955 4/-
956 .. 2/-
957 .. 5/-
1616 7/-
2050 7/6
4033A 15/-
4033L 30/-

DAISES
4043
4061A 10/-
9242A 35/-
4274A 15/-
5517 8/.
6678 71-
5687 10/-
5693 20/-

5718 8,,,
5725 ii_
5763 12/6
5786 2001-
5787 10/6
5814 9/-
5829 6/-

9003 6/-,EL38
/.

9006 2/6
AC HL 51-
ACT -19 81)/-
ARDD5 1/6

RP 4A 3 4/-
ARTH2 7/-
ATP4 5/-
AW3 4/6

15/-
EL84 7/.
EZ80 6/-
EY51 9/-
EY86 10/-
FW4/800

8/6
KT33C 6/.
KT63
KT66 12/8

U1.84 81-
VGTI28

10/-
VR21 2/6
VR35 5/-
VR53 4/-
VR54 1/8
VR66 4/8
VR65 4:-
VR92 1/...

1U6 .. 6/-
1V2 .. 4/-
2026 3/-

8AC7 3/-
SAGS 3/6
6AG7 8/-

5/6
6807 7/-
6507 8/-

CATHODE RAY TUBES
Type dia. Vh Vgi Val Vg Screen Del. Focus Price

ATR387
70/-

C3R14 10/-

KT81 17/6
KTZ63 9/-
L63 ..

VR-100 7/-
VR136 2/6
VR136 4,-

2C26A 3/8
2034 4/6
2C39A

100/.
2C40 40/-
2042 25/-
2C43 40/-
2046 30/-
2020 30/-
2D21 9/-
2)12 4/-

6AK5 5/-
6AL5 4/-
SANS 5/-
6AM6 4/6
8AQ5
6AQ6 7/-
6AR6 5/6
6AT6 5/-
6AU6 7/-
6AV6 6/-
6B4G 4/-

68H7 4,/-
6837 0,
6SK7 5/6
6SN7GT

A i

6SA7 681--
6887 3/6
6X4 . 5/-
6K5Gi/G,.,

. -,,,,I
6Ve D/o

3ACP2 3in, 6.3 545V 2,000V 60V Gr. ES ES 20/-
2AP1 2in. 6.3 250V 1,000V 60V Or. ES ES 25/-
5FP7 Sin. 6.3 50 7,000V45 Gr/Y EM EM 12/8
5811. Sin. 6.3 430V 1,500V 30 Gr/Y ES ES 140/-
7BP7 7in. 6.3 330 7,700V 45 Gr/ 1 ES EM
7BP7A 7in. 6.3 770 8,800V 70 Gr/Y EM BM 640511:

10UP21 10in. 6.3 770 13,000V 70 V/R EM E31 70/-
1201'7 12in. 6.3 9,000V 250 0/1( EM EM 40/-
CV961 7in. 4.0 450 500 70 Gr. ES ES 25/-
CV956.. 12in. 4.0 1,700 1,200 90 Gr. ES ES 15/-

CK522AX

DAF913101-DF96VT52
76//6-

716
DI163
DK96 8/-
DL94 6/6
DL95 7/-
DL96 7/6

MH4

MMA ..16

PEN44 20/-
Mpul:84- 9/-
EuE80 2/6
PL36 13/-pm]. 10/.
pL82 8/8

VR137 4:-

vvT86381 540/6-

4/8
"61 71-VT501 3/-
V1739 7/-
W111 41.
VX3208 5/6

3A4 .. 5/-
3A5 .. 5/-
31322 20/-
3B24 3/6
3B26

6B7 .. 6/-
6B8 8/-
6B8G 3/6
6BF6 5/-
6BN6 7/-

6Z4 . 61-
7A4 .. 4/-
7AG7 5/-
7C7 . 5/-
7E5 5/-

STEEL SCREENS FOR 31n. TUBES 5/- P.P. 9d.
'Twin Gun.
Complete with mu -metal screen.
Packing and carriage 2/- in g subject to a minimum of 2/6.

SL10 4/-
EABC80 6/-
EAC91 4/-
ECC81 OF

pL83 iv_
PT15
pysi
PY82 71'_

VX8190 8/6
VX81.42 5/8
Z21 .. 10/-
X66 10'-20/-

31329 30/-
3C45 30/-

604 .. 2/8
SOBS 4/-
6050 7/-

7F7 .. 6/-
7N7 .. 5/-
7W7 6/-

53A .. 3/-
54G(HK)

25/-

KLYSTRONS
Type Vh Vre. Pre. Output Freq. Price

5839 28/.
5852 10/-
5899A 10/-

61-
ECC83 7/-
ECC84 EC-

QQV06-40
60/-

Qy04-710/-

CV2i.15 m
°in 80/-
CV92 40/-3D6 .. 4/-

31)21 30/.
3Q4 7/-
384 .. 5/-
3TF7 7/6
4B32 48/..

6C8G 7/-
6D4 10/-
6F6 .. 5/-
6F8G 6/6
6G60 2/6
6116 1/6

11E2 20/-
11E3 20/-
12A6 3/-
12AH7GT

4/6
12AT7 8/-

78 .. 5/-
83V .. EV-
154 40/-
249E 25/-
267A 15/-
284B,D 20/-

417A 6.3 1,000 50W 25mW 9.1-11.3cm 40/-
723A/B 6.3 330 20mW 8,702-9,548mc 50/-
CV129 4.0 1,600 lOW 75mW 9,375mc mean 80/-
CV238 4.0 250 8W 100mW 3,030mc mean 40/-
CV35 4.0 1,250 lOW 100mW 3,033mc mean 100/-
CV217 4.0 1,350 lOW 15mW 9,738mc mean 40/-

5932 15/-
5963 7/-
5998 15/-
6064 10/-
6065 10/.
6073 7/6

Ecc85 8/-RK60
ECC91 3/6
EGF80 10/6
EOF82 10/6
ECL80 10/-

9/
RZI-150

15/-
8130P 5/-
8340 100/-

CV315 80/-
CV287 10/-
CVI029

30/-
OV2208 51.

4B28 15/-
4E27 80/-
5B2I 201-
513;502A

80/-

835 416
635G 3/-
636 3/6
6K7 .. 5/-
6K7G 4/.
6K8 9/-

12AU7 6/-
12AX7 7/-
1208 3/-
MI6 2/-
'MGT 3/6
120117 3/-

313C 30/-
323B 40/-
350A 15/-
357A 100/-
393A 20'-
559 3/-

MAGNETRONS
5330, Vh 2.2Va 2,500 peak, 1,500 gauss, output 150 Watst,
frequency 375mc mean, liquid cooled, 40/,
725A, Vh-6.9V; Va-16kV pk; 5,400 gauss; frequency
9,375 me's mean, 60'-.

6100 10/-
6213 15/'7193 2/-
8016 5/-
9001 4/6
9002 5/6

EF40 6/-
EF50 1/6
EF88 7/-
EF91 /4 6
EF92 4/6

TT11 3/-
TTR31 60/-
TZ40 401.
U19 .. 20/-
UF80 7/6

CV4014
10/-

CV4824 10:-
CV4025

101 -..
We have hundreds of other types in stock. Please send s.a.e. for current price list. Please add 2/6 in 1 for packing and postage.

WE URGENTLY REQUIRE AND PAY HIGHEST PRICES FOR MODERN TEST EQUIPMENT (e.g., Signal Generators, Oscillators, Microwave
Test Sets, etc.), COMMUNICATIONS RECEIVERS (especially U.H.F. and E.H.F. Ranges), AIRCRAFT RADIO COMMUNICATION AND RADIO
NAVIGATION EQUIPMENT, SPECIAL VALVES, MAGNETRONS, KLYSTRONS, ETC.
EX A.M. RECEIVERS TYPE R -I359, HALLICRAFTER S27C RECEIVERS (Range 130-210 Mc/s) AND UNMODIFIED BC -348 RECEIVERS REQUIRED

IMMEDIATELY.

Z. & I. AERO SERVICES LTD.
RETAIL BRANCH: 85 TOTTENHAM COURT ROAD, W.2. Tel: LANgham 8403

Head Office: 14 SOUTH WHARF ROAD, LONDON, W.2. Tel: AMBassador 0151,12

Please send all correspondence and Mail Order to the Head Office
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ON DON CENT -RA
RAD10 STORES

/TIME SWITCHES, VENNER. 8 -day clockwork,,
250 v. 1 A. Thoroughly reconditioned and guaranteed,
32/6 including post and packing.
10 -WAY PRESS BUTTON INTER-COM TELE-
PHONES, in Bakelite Case with junction box. Thor-
oughly overhauled. Guaranteed. 66/15/-.
DESK PHONES. Complete with Hand Set and Dial
0.9 in Bakelite Case. £311218.
PROJECTION LAMPS. Pre -focus 100 v. 300 w. in
nw condition, 8/8.
P.e25 V.H.F. RECEIVERS in metal ease. Weight
37 lbs. Size approx. 215 x 9 x 57/6.
AVO UNIVERSAL TEST METERS. Reconditioned,
as new. In perfect working order. Model Z, 99191,
C.R. VISION UNITS complete with VCR97. Size
approx. 21) x 9 x Blin, In metal case, 37/6.
HIGH-SPEED ELECTRO-MAGNETIC COUNTERS.
Ex -Govt. 0-9,999, 25/50 v. D.C. Size 4 x 1 x lin.
Single coil 2,3000 or single coil 5000, 1816.
VENNER TIME SWITCHES. For switching on/off
lighting and power. Reconditioned as new. In
ironclad cases, 10 amp., 75/-; 15 amp., 851-; 20 amp.,
£5151-.

TELEPHONE DIALS. 0-9. Suitable for Inter -office
and factory installation. 17/6.
3 -OHM P.M. SPEAKERS. In good working order,
10in. 27/6; Bin. 9/6; Gin. 9/6; 5in. 11/8.
Shin. P.M. SPEAKERS. 312. 17/6.
SYNCHRONOUS VIBRATORS. 2 v. 7 pin. 3/6.
ELECTRICITY SLOT METERS. in slot.) for A.C.
mains. Fixed tariff to your requirements. Suitable
for hotels, eto. 10 A., 84/-; 15 A., 94/-: 20 A., 1041-.
Other amperages available. Reconditioned as new.
QUARTERLY ELECTRIC CHECK METERS. Re-
conditioned as new. 10 A., 4216: 15 A., 5216; 20 A.,
57/6. Other amperages available.
HIGH RESISTANCE EARPIECES. Double with 3ft.
length of cord. 10/6 pair.
BALANCED ARMATURE HEADPHONES, with throat
mikes, 9/6.
ASSORTED RESISTANCES. Accuracy ±5%. 516
per 100.
TECHOMETERS. 0-3.500, 25/-, new and boxed.
THROAT MICROPHONES. 3!- each.
SOUND -POWERED HAND SETS. 17/6.

All prices include carriage

23 LISLE ST. (GER. 2969) LONDON, W.C.2

Closed Thursday 1 p.m. Open all day Saturday

HARRINGAY SUPPLIES
345 HORNSEY ROAD, N.I9

ARC 4107

RE-ENTRANT
LOUD HAILERS

Dia. 15in. Heavy Duty All
Metal, new and unused,
0/10/-. Carr. 10/-.

SMALL MODEL MAKERS
MOTORS 24v. AC/DC.

Reduction geared, new. Size llin.
x lin. x 22in. long, 12/6 each,

TELEPHONES
" F " TYPE

Complete in fitted case,
portable, range up to
5 miles, suitable for
factories, building
sites, offices, etc.,
2 complete sets-
86/101-. Carr. 5/-.

p/p 1/6. Other
types of small 12
or 24 v. motors
in stock.

TRANSFORMERS
210/250 v in, 275-
0-275 v. 50 mA
6.3 CT. 3 A. out,
1.7,6. 210/259 in.
300-0.300 v. 125mA
6.3 CT2A 6.3 CT.
2.5 A. 5 v. 2 A. out,
22/6. 220/290 v.
in, 4 v. 6.34 A.
Postage 3/- in the
£1 on all.

Pots 10K, 50k Wire, 2.5K 2 m. 25K Lin and Log, .05/.25M
3/- each, post 6d. Tygan Fret 2/- eq ft.
TRANSFORMERS -Step Down
200/250 v. in, 30 v.100 watt out 17/6. post 2/. 200/250 v. in,
110 v. 100 watt out 17/6. Post 2/-. 200/250 v, in, 110 v.
3.04 amps. out 84/10/-. post 5/..
AC/ TO DC RECTIFIER UNITS, 200/250 v. In, 100/120 v
DC out at 2.5 amp., £8/0/0.
`DISTRIBUTION BOARDS' 12' x 6' fitted with 200/300v. AC
volt meter, two 15 amp fuses, two 3 pin output sockets, 1
mains input socket 18/6, post 3/6. ungggmeim

RESISTANCE WIRES
EUREKA-CONSTANTAN

Most Gauges Available

NICKEL -CHROME MANGANIN

COPPER WIRE
ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED

SMALL ORDERS PROMPTLY DESPATCHED

B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets,
EBONITE and BAKELITE PANELS.

TUFNOL ROD, 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

BARGAIN OFFER
surplus

White Spot R.F. Transistors
at 4/6 each. POST FREE

Our Component Lists for 3d. Stamp
Money Back Guarantee on all Items

NEO MAIL ORDER SUPPLIES
2A MAXWELL RD., PORTSMOUTH

POST PAID -CUT PRICE TOOLS
WHIT. OPEN END SPANNERS, drop forged
and plated, set 6, tin. to in., 13/6. POCKET
NEON TESTER, with retractable screwdriver,
5/-. 5in. SIDE CUTTERS, 5/6. 5in. PLATED
ROUND NOSE TAPERED PLIERS, 5/6.
7in. FLAT NOSE BOX JOINT TAPERED
PLIERS, 8/6. 71:in, COMBINATION PLIERS,
6/-. TUB. HACKSAWS (Eclipse Type), 11/6.
H.S. TWIST DRILLS. Set 7, kin. to fin.,
4/, Full size in wallet, 6/-. Set of 13-9/6.
OUR FAMOUS TRANSFORMERS. Input
200/250. Output tapped 3 to 30 v. 2 a. or
tapped 5, 11, 17 v. 5 a Each 24/6. P.P.
F.W. METAL RECTIFIERS. 12/6 volt, 1 a.,
7/6; 3 a., 13/-; 4 a., 17/6; 6 a., 27/6; 24 v
2 a., 23/6.
TOGGLE SWITCHES DPDT 3/6. SP 1/9.
MICRO SWITCHES. Make and Break, 5/6.
MAINS TRANSFORMER AND RECTIFIER
giving 12 v. 1 a. D.C. Output 19/6. P.P.
And with Output 30 v. 2 a., 33/6. P.P
NICKEL NIFE BATTERIES. 1.2 volt 2.5
amp. Size 3 x 21 x lin. Practically ever-
lasting. 6/- or 3 for 16/-. 4 for 21/-.
Ex.W.D. MORSE KEYS. 316, 6/- and 8/6.
1,000 NEW S.T.C. FREQ. CRYSTALS. 10,555
k/c to 19,872 k/c 5/6 each. Lists available.
PAXOLIN TUBING. O.D. Ain. thick,
6ft. lengths. 17/6 P.P. Ideal for aerial masts.
Stronger than steel. PAXOLIN PANELS
12x 6 x 3/6 P.P.
W/W. RHEOSTATS. 1 a , 2/6.
AMERICAN P.V.C. ,TAPE. Finest quality.
800ft. reels, 19/-.
12 v. MINIATURE RELAYS. llxllxlin.
Wgt. 1 ozs. S.P.C.O. 9/3. S.P.C.O. & 3M. 10/6.
UNISELECTOR SWITCHES. 60 v. D.C.
6 bank 25 way and 3 bank 50 way, all tested
and guaranteed, 30/- each, in lots of 25 or
more plus carriage., Or 37/- each. P.P.
10,000 STROWGER RELAYS. Open to offers.
12 v. D.C. RELAYS. 2 make 6/-, 2 for 11/6.
Lists sent on request. All post paid.

THE

RADIO & ELECTRICAL MART
P.O. BOX 9 G.P.O., TUNBRIDGE WELLS,

KENT

The v
AL9r ELECTRICAL

METERS, we can supply and repair
within 7-14 days; to B.S.89: Moving
coil, moving iron, electrostatic, thermo-
couple, also multirange meters, meggers,
pyrometers, etc.

AUDIO EQUIPMENT, we supply
and repair: Tape recorders, amplifiers,
tuners, etc.

Write or phone:
311 EDGWARE ROAD, LONDON,W.2

Phone: PADdington 4515.

MORSE CODE TRAINING
Get your Radio Operator's

Licence the easy way!
111111111111 CANDLER has taught MORSE

CODE by correspondence for
50 years.
On Land, Sea and in the Air and
in every Continent, you will find
first-class Radio Operators who have
learnt their profession or excelled as
Amateurs the CANDLER WAY.
Write for the Candler " Book of
Facts " without obligation and see for
yourself how fascinating the Candler
Method of teaching the Morse Code
can prove. You may if you wish pay
as you learn.

CANDLER SYSTEM CO.
(55W) 52b ABINGDON RD., LONDON, W.8
Candler System Co., Denver, Colorada, U.S.A.

USERS FIND THAT A.A.
BENDERS HELP THEM
TO COMPETE . . .

SO WILL YOU

This UNIQUE BENDER
Quickly and Accurately Forms

Angles, Channels, Sections, Boxes, Lids,
Trays, Chassis Brackets, Clamps, Clips,

Shrouds, etc.

The RO-20 and RXX-26 are becoming
" essential equipment " for Electronics,
Radio, T.V. and General Research work.
Many now prefer the RZ-26.

The RO-20 is similar in general design
and finish to the RX-20 shown above,

but is lighter and less expensive.
Obtainable only direct or through leading

tool merchants.

For 6 -page Folder write to: -
A. A. TOOLS (w)
197a Whiteacre Rd., Ashton-u-Lyne
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Wireless World Classified
Rate 91- for 2 lines or less and 4 0 for every additional

one or part thereof. average lines 0 words. Box Numbers
2 words plus 1/-. (Address replies: Box 0000 c/o "Wireless
World," Dorset House, Stamford St., London, S,E,1.) Trade
Discount details available on application. Press Day January
196) Issue, Tuesday, November 29th, 1960. No responsibility
accepted for errors,

WARNING
Readers are warned that Government surplus

components and valves which may be offered
for sale through our displayed or classified
columns carry no manufacturers' guarantee:
Many of these items will have been designed
for special purposes making them unsuitable
for civilian use, or many have deteriorated as a
result of the conditions under which they have
been stored. We cannot undertake to deal with
any complaints regarding any such items pur-
chased.

NEW RECEIVERS & AMPLIFIERS
THE world-famous " Globe King " kit: new

and improved version; complete with all
parts, chassis, coils and valve, together with

Easy -Build ' charts and instructions; a
highly efficient one valve short wave radio with
band spread tuning; hundreds of testimonials.
79/6, postage paid.
W.?. RADIO SERVICES, Ltd., 49-51, County
xx Rd.. Liverpool, 4. Estab. 1935. [0203

RECEIVERS AND AMPLIFIERS-
SURPLUS AND SECONDHAND

ECEIVERS A.R.88, excellent; from 635.-
ter,1A.L. Solloman. Ltd., Beaufort St., Manches-

3, Tel. Bla. 4571. f9345
HRO Fix's, etc., AR8S, CR100, BRT400,

0209, 6640 etc., etc., In stock.-R. T. &
I. Service, Ashville Old Hall, Ashville Rd.,
London, E.11. Ley. 4986. [0053

FOR sale, Marconi CR 100 adapted for 230V
AC or 12V DC operation, complete and

in good working order; £16/10.-H. R Wilson,
18, Tower St.. West Hartlepool. [9351

NEW TEST EQUIPMENT
'EATFIKITS can now be seen in London andII purchased on easy terms; free brochure.-

Direct TV Replacements. Ltd., Dept. W.W.

6666
28/12, 138, Lewisham Way, S.E.14. Tideway

. f9240
HETERODYNE frequency meter, BC -22I,

125Kc/s-20Mc/s, TS -174, 20Mc/s-250Mc/s.
TS -175A, 85Mc./8-1,000Mc/s. Receiver -Indica-
tors, APN-9A. Receivers, 8-36A, 27Mc/s-
145Mc/s. 8-27CA, 125Mc/s-220Mc/s. AN/
APR -4, 38Mc/s-4,000Mc/s. AB -88S, Eddystone
358%, 40Kc/s-32Mc/s; £16/10, etc.-R. V.
Wright, 4a, Nepal Ave., Atherton, Manchester.

[0019
TEST EQUIPMENT-SURPLUS AND

SECONDHAND
HARMONIC generator, frequency sub -stand-

ard, 6 ranges. 100kc/s-50mcs.
SANGAMO Weston frequency meter. 200 micro.
amp., model S57, round flush mounting.
mirrored bin scale.
SANGAMO Weston sub -standard milliampmeter.
model 582.
EVERETT edgcumbe recording milliampmeter.
0-2 miliiamp. type MKR.-Box 2334. [9339

SIGNAL generators. oscilloscopes, output
meters, wave voltmeters, frequency meters.

multi -range meters. etc.. etc..in stock.-R. T.
& I. Service, Ashville Old all, Ashville Rd.,
London, E.11. Ley. 4986. [0056

T030 terminal repeater, £12; Taylor 46A valve
tester, Ea; Taylor 45B valve tester, £12;

H.M.V. 17in television, B.B.C., £4; R.C.A. scope
155A, £7; Taylor cattern generator, E5; all
carriage extra.-Hounslow Heath Electrical,
Ltd., 375. Staines Rd., Hounslow, Middx. [9338

TEST EQUIPMENT WANTED
WANTED, Mullard Cr other modern valve

tester, T.V./F.M. sweep generator, audio
generator; detailx-Gilbert, 62, Leybourne Ave..
Bournemouth. [9329

NEW COMPONENTS
PLUGS and sockets.
MORE than 1,000,000 in stook, covering over
50 different ranges, British and American;
stock list on application to-SASCO., Nutfield,
Surrey. Tel. Redhill 5050. [9223

LINE output transformers and scan coils for
most makes, exact replacements from 45/ -

new or 25/- used, send s.a.e. for imm. quote,
telephone orders sent same day c.o.d.-T.C.S.,
Ltd.. 28. Brockley Cross, S.E.4. Tideway 5394,
and at 1.12, Camberwell Rd.. S.E.5. Rodney
7917. 10334

COMPONENTS-SURPLUS AND
SECONDHAND

SEND for catalogue No. 14-500 illustrated
items: 2/6 post free.-Arthur Sallis Radio

Control, Ltd., 93 (c) North Rd., Brighton.

NEW GRAMOPHONE AND SOUND
[0193

EQUIPMENT
GLASGOW.-Recorders bought, sold, ex-

changed, cameras. etc.. exchanged for
recorders or vice versa.-Victor Morris. 343.Argyle St.. Glasgow. C.2.10201

Advertisements

STOP...

look

and hear the

difference!
A Partridge Transformer makes a world of
difference to any equipment-you'll have
noticed how many of the better designs
specify Partridge. Make sure you're not
missing anything. See your dealer today
or post the coupon today for full details
of the latest types.

Illustrated is a "C" Core
Transformer recently
developed for electronic
equipment. Transformers
of similar construction
are available for High
Fidelity reproduction.

: Partridge Transformers Ltd., I

I Roebuck Road, Chessington, Surrey. i

I I would like the latest Partridge Catalogue
information.

NAME

ADDRESS

NEW GRAMOPHONE AND SOUND
EQUIPMENT

THE cheapest in Britain.
COLLARO studio tape deck. £12.
TAPE amplifier, £10/10.
B.S.R. tape deck, £815.
COLLARO Junior four -speed turntable and
pick-up, £3.
COLLARO Conquest autochanger, £6/5.
B.S.R. UA8 autochanger, E6/10.
ACOS microphone 40, 24/-. Satisfaction guar-
anteed.
TRADE supplied.
S. BENJAMIN. 2, Prince Charles Avenue, Bury-

recorders; Ferrograph, Vortexion, (B93r3e5-

Edmunds. Suffolk.

Telefunken, Reflectograph, & Fi Cord.
TAPE Decks: Wearite, Brenell, Truvox, Brad-
matic. Amplifiers & Tuners: Quad, Leak.
R.C.A., Dynatron, Dulci & Chapman. Micro-
phones: Reslo. Lustraphone. Grampian & Tele-
funken. All tapes & accessories. Specialists
in Audio & Sound Recording.
HIRE purchase facilities available.
LAMBDA RECORD COMPANY,

r

Ltd., 95,
L 01ive2rpool Road, Liverpool, 23, Great Crosby

rA

DEMONSTRATIONS can be arranged in Lon -

9O4.
INE-VOX disc recording mechanisms for
L.P. or standard operation from 309ns.-

56gns.; also complete tape -disc or direct chan-
nels from 50gns.-112gns.

Lon-
don.-For full details write to K.T.S., Ltd..
" Coplow," Park Rd. Braunton, N. Devon.
Callers by appointment only. 10210
" VROICA " RECORDING STUDIOS (Est.

1949).-For the better class tape recorders
for industry, research, music and private use;
Ferrograph. Brenell, etc.; complete recording
service; music for industry, tape/disc.-31, Peel
St., Eccles, Manchester. Eccles 1624, Studio
Director Thurlow Smith, A.R.M.C.M, 10122

LEE ELECTRONICS, The Tape Recorder and
High -Fidelity Specialists, 400, Edgware

Rd., Paddington, W.2; have purchased the en-
tire Audiomaster range of tape and high
fidelity equipment, and these units are offered as
follows:-Monaural Power Amplifier complete
with pre -amplifier, chassis mounting, provision
for direct tape connection and all types of
pick-ups, 25watts output-one of the finest
amplifiers of its kind available; listed £59/10-
offered at £29/10, new and boxed; carriage 8/6.
AUDIOMASTER Monaural tape adaptor-self-
powered, separate record and playback ampli-
fiers for 3 head monitoring; listed at £26-
offered at £16, p. and p. 3/6.
AUDIOMASTER Stereo Recording Amplifiers-
self-powered, suitable for use with Telefunken.
Marriott, Miniflux, etc.. stereo heads; listed
at £33/15-offered at £19/10, p. and p. 3/6.
FULL descriptive leaflets available on all above
items.

SEND for free lists of other bargain offers:
TRADE and export enquiries invited.

19360
GRAMOPHONE AND SOUND EQUIPMENT-

SURPLUS AND SECONDHAND
FE11ROGRApil 4A/N, 6 months; £70; acces-

sories avail., London inspection.-Box 2463,
RECORDING tape; save up to 30%, send for

list; also 50 second-hand recorders in stock.
-E. 0. Kingsley & Co., 132, Tottenham Court
Rd., London, W 1. Eus. 6500. [0253

GGRAMPIANneg. feedb'k cutter head (std.
and L.P.). type B1/B. £25; M.S.S. led

disk recorder deck. 78 r.p.m. (without cutter
head), L15.-Carter, 50, Bagham Rd., Brist3ol,
4. [957
SURPLUS equipment: Collaro transcription

motor No. 2010; Goldring P.500 diamond
stylus Collaro arm' Leak pre -amp, 1 valve:
projection TN., picture 4ftX4ft; excellent con-
dition; reasonable offer.-R. S. Langford,
Bexley, Nr. Redditch, Worcs. [9349

PRE-RECORDED TAPES
PRE-RECORDED tapes, all makes, 7t,4 and

304 1.p.s., send for free lists or visit Tele-
tape (Dept. TR5), 33, Edgware Rd., W.2.

AK' Brand Five " recording tapes; the best
your dealer for American Ferrodynamics

TAPE RECORDING, ETC.
Pad. 1942.

tape value!
REN0EZVOUS RECORDS offer comprehen-

sive 78/LP tape to disc recording facilities.
-Leaflet from 19, Blackfriars St., Man -

BRAND new recording tape, 7in reels 1,[800882f9t

chester, 3.

Long Play 31/-, 5%in 1,200ft- L/P 22/6,
5in 900ft L/2' 17/6; other grades, 7in X1,200ft
16/6, 5%X850ft 13/3, 5in X600ft 12/-. Super
quality, 71n 19/3, 5541n 15/3, 51n 13/9; P. & P.
1/- per reel.
EMPTY plastic reels, 7in 2/10. 574in 2/8. 4in
2/- each; P. & P. paid.
GUARANTEED satisfaction.-A. Marshall &
Son, Ltd.,18, Cricklewood B'way, London,
N.W.2. Gladstone 8.161/2. [9253

TAPE to disc recording, microgroove LP,
from 27/6, 45 rpm EP 20/-, 78 rpm 11/-;

48 -hour return service: finest quality; s.a.e.
for comprehensive leaflet to-A. D. Marsh
("Deroy Sound Service), 52, Hest Bank
Lane, Hest Bank, Lancaster. Tel. HB. 2444.

[9281
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EXCLUSIVE OFFERS
* Philips Electronic) 5 digit Counters £22 10
* Erskine D.B. Osoilloscopes £35 0
* Murphy Pulse Amplitude Analyser £275 0
* E.M.I. Waveform Monitors £185 0
* Edwards Speedivac Pumps, 230 v. AC £18 10
* Muirhead 'pots £12 10
* 5ft. P.O. Reeks £3 10
* Dowty High Speed Registers £6 0
* Avo Geiger Counters £12 10
* American Teletype Tables £4 0
* 50watt Rack Mounting Power Amplifiers

200/250 v. AC £1 15
* Precision Mains Filters 10/-
* 15 kVA Constant Current Transformers £85 0
* Trylon Lattice Ladder Towers, 50ft. high £60 0
* 85ft. 2/in. dia. Steel Tubular Masts £50 0
* R.201 Triple Diversity Receivers £125 0
* Ferranti 7 kVA Automatic Voltage

Regulators £35 0
* T-1131 Transmitters £35 0
* Westinghouse 30 lfrVe61r il..inA , Cabinet

£750
* AM-8/TRA-1 250 watt Amplifiers £8 0
* DEG -20 Direction Finders £22 10
* TC7 Transmitters, 400 watts £30 0
* RCA 5 -element Yagi Arrays, 420 Mc/s £3 0
* 75ft. Plywood Masts, bin. dia. £35 0
* RCA 25 -watt Projector Speakers £14 0
* RCA Twin Channel Broadcasting Control £155 0
* E.H.T. Power Supply, 3 kV, 0.5 amp. in
hp cubicle £25 0
* Standard Bminess Machines, Video type

Tape Recorders, 3in. tape £250 0
* 12in. Bowl Deck Insulators £3 0
* Power Supply Units, 1,200 v. 200 m/a. 26 0
* E.H.T. Power Supply, 7,500 v, 3.5 amps ,

cubiclein £250 0
* E.E.T. Power Supply, 1,600 v. 5 amps ,

in cubicle £130 0
* Sola 2 kW Constant Voltage Trans-

formers £16 0
* 300 Amp Ironclad T.P. Switch Poses £10 0
* Airport Runway Floodlights 1 KW £10 0

AERIEL EQUIPMENT. Whips, Beams and Micro-
wave. Poles and Masts up to 150ft., 70 different
types in stock.
RECEIVERS from 15 Kc/a to 650 Mc/s, 60 kinds
available.

TRANSMITTERS, 50 types, Mobile and fixed, up to
2 kilowatts.

CABINETS and RACKS. American and British, open
and closed, 30 patterns from 12in.to 9ft.
POWER SUPPLIES. Over 100 varieties giving up to
30,000 volts from standard and off standard inputs.
TRANSFORMERS. 300 patterns in stock of all sizes
to 20 kVA for power and 5 kW for Radio, Audio and
Modulation up to 2 kW also, fists available.
TELEGRAPH and TELEPHONE APPARATUS of all
kinds include Printers and Perforators for Morse.
5, 6, 7 unit code also Transmitters and Converters and
Carrier and Channeling equipment. Filters, Repeaters
and Power supplies for all the above in British and
American versions.

40 -page List of over 1,000 items in stook available
-keep one by you.

RELAYS and CHOKES, 12 tons of American post-war
oat arrived-a, pleasure to use and look at-ask for
pedal list-others in stock include Miniature, Polar -
sad Post Office, aircraft, Control and Starting Relays,

Chokes, open and potted, vary from one inch mu -
metal to 100 -amp. power types-list available.
NUCLEAR GEAR-Includes Scalers, Counters, Regi-
sters, Ratemeters, Dosimeters, Probes, Monitors,
etc. Special list on request.
TEST EQUIPMENT. 200 different items of British
and American test gear and hundreds of types of
Meters available.

We have a large quantity 01 " bits and pieces " we
cannot list-please send us your requirements as
we can probably help-all enquiries answered,

P. HARRIS
ORGANFORD - DORSET

WESTBOURNE 85051

TAPE RECORDING. ETC.
TAPE/DISC/TAPE transfer editing; :Lining;

if quality and durability matter (especially
with L.P. from your precious tapes). consult
Britain's oldest transfer service; new tape
recorders supplied with a 2 -year free service
guarantee; latest American tape (25 to 35 per
cent saving), 1.800ft.. 35/-, now available.-
Sound News Productions, 10, Clifford St.. Lon-
don, W.I. Reg. 2745. 10192

VALVES
VALVE cartons by return at keen prices;

send 1/- for all samples and list.-J.
A., Boxmakers, 75a, Godwin St., Bradford 1.

[0172
RECLAIMED valves, tested and perfect, huge

stocks modern and obsolete, all one price,
5/- plus 6d postage each; delivery by return.-
Lewis, 48, Woodford Ave., Gants Hill, Ilford,
Essex. [9337

SPARES,
valves tubes, 1930-1960, guaranteed

perfect, set -tested, ex -working equipment.
Lots from El. FOTs, Osc. Tr. Def. coils,
etc., cheap. Tubes guaranteed 6 months, fitted
free. Picture shown to callers. 9in, 30/-;
12in, 40/- 14in 60/-; 17in, 70/-. Valves,
3,000 types stocked, EF50, SP61, 1/-, EF91.
EB91, 6H6, 2/-; EF80, UF42, 6F1, 20701, 3/-;
10F1, 6V8, 1336, KT61, 4/-; PCC84, PCF80,
PL81, PL82, PY81, ECL80, PCL83, 6K25, 5/-;
KT33c, 10P14, 1001, UCH42, 6/-; EL38, KT36,
U22, 1.735, U281, 7/6; PL38, PZ30, U24, 20P1,
U25, 185BT 10/-; U801, 20P4, 27S11, U37.
12/6. Pre-war 4-, 5- and 7 -pin, 5/- each.
Postage 6d. " Constructor's Parcel," 31b.
assorted res mild., etc., from modern TVs,
7/6; postage 2/6. Send s.a.e. for list or with
enquiries.-St. John's Radio. 156, St. John's
Hill S.W 11. Bat. 9838. [9301

VALVES WANTED
NEW valves wanted. any quantity, best cash

pee, by return.-Stan Willetts, 43, Soon
Lane, West Bromwich, Staffs. Tel. Wes. 2392-

[9180
typeLLA of valves, British or American,

transmitting and receiving.; keenest cash
prices paid. What have you to offer2-Write
or call Lowe Bros., 9a, Diana Place, Euston
Rd. Ter Euston 1636-7. [9124
WE purchase new valves old or modern

types for cash; full details please. includ-
ing price required, in your first letter.-Wal-
tons Wireless Stores, 15, Church St., Wolver-
hampton. Staffs. f0146

CABINETS

ABSOLUTE bargain; Vitavox Kupschorn
cabinet; £16.-Enf, 2839. [9353

WANTED, EXCHANGE. ETC

WANTED,
high quality low impedance mike,

S.T.C. ball mike preferred, good price
paid. -133. Station Rd., Cropston, Leicester.

[9358
APROMPT cash offer for your surplus brand

new valves, speakers, components. test
instruments. 155. Swan Arcade.
Bradford, 1. [0190
WANTED, all types of communications re-

ceivers and test equipment.-Details to
R. T. & I. Service, Ashville Ole Hall, Ashville
Rd., London, E.11. Ley. 4986. [0163
URGENTLY wanted, manuals or instruction

books, data, etc., on American or British
Army, Navy or Air Force radio and electrical
equipment.-Harris, 93, Wardour St.. W.1.
Gerrard 2504. [9171
WANTED. ex -Govt., surplus field telephone.

metal cable drums and portable reelers.
state diameter, type and price.-Civil Engineer-
ing Department (P.K.), University College.
London, Gower St.. W.C.1. [9340
WANTED, good quality communication RYS

tape recorders, teat equipment, domestic
radios, record players, amplifiers, valves, com-
ponents, etc., estab. 18 years.-Call, send or
'phone Ger. 4638, Miller's Radio, 38a, Newport
Court, Leicester Square. W.C.2. [9173
PROMPT cash for the purchase of surplus

stocks of televisions, tape recorders, radios,
amplifiers and domestic electrical appliances
of every description, substantial funds avail-
able.-Spears, 14, Watling St., Shudelaill.
Manchester. Blackfriars 9432 (5 lines).
Bankers: Midland Bank. Ltd. [0216

REPAIRS AND SERVICE
BOULTON'S OF BRADFORD.

LOUDSPEAKER, pressure unit, and microphone
repairs, D.C.B. cone assemblies and field coils
in cartons, service and satisfaction guaranteed.

D. C. Boulton, 134, Thornton Rd., Bradford,
1. Tel. 22838. 10171
MAINS transformers wound to any specifica-

tion.
MOTOR rewinds and complete overhauls: first-
class workmanship; fully guaranteed.
F.M. ELECTRIC Co., Ltd., Potters Bldg's..Warser Gate, Nottingham. Est. 1917. Tel.
54898. [0113

WE undertake the manufacture of trans-
formers singly or in quantities to any

specification; all work guaranteed for 12
months.
LADBROKE Transformer Co., Ltd., 820a,
Harrow Rd., London, N.W.10. Tel. Ladbroke
0914. [0222
'TRANSFORMERS.-Suppliers to 13.B.C.,1 I.T.A., and leading radio manufacturers,
single or long runs, prompt delivery, home and
egport. rewinds to all makes.
FORREST TRANSFORMERS, Ltd.,Shirley,
Solihull, Warwickshire. Telephone Shirley 2443.

10128

15,000+
TO 25-
FROM

DUODE

12E

UNITS
PLUS

EXTREME NATURALNESS
CRYSTAL CLEAR DETAIL
ABSOLUTE SMOOTHNESS

MINUS
UNDAMPED RESONANCES
WHISKERS OR BOOM
ADDED COLORATION
There's no mystery about all this! It's
just what you will get from the new
Duode 12E Sound Unit, which again
proves Duode to be THE BEST GOOD
SOUND INVESTMENT.

INSIST on hearing a DUODE
Details from :

DU ODE LTD.
24, Dingwall Rd., Croydon, Surrey

More than meets the eye

It books good but there is more in it than
meets the eye-enough to make the dis-
cerning purchaser feel that he must have
Savage Massicore regardless.
Generous design-no compromises on qual-
ity-conscientious workmanship-that is
what you get when you buy a Massicore
Transformer.

SAVAGE TRANSFORMERS
LIMITED

NURSTEED ROAD, DEVIZES, WILTS.
Telephone: Devizes 932
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LEWIS have the
CABINET for

YOU
EXTENSIVE RANGE OF
CABINETS FROM £4-7-6

THE CONTEMPORARY
Price V 1.11.0

This beautifully designed Contemporary Cabinet
can be supplied in Oak, Walnut or Mahogany
veneer and has a waxed semi -matt finish.
This cabinet can be fitted with any of the latest
1-li-Fi units.

THE GROSVENOR
Price £19.19.0

This elegant cabinet is available in veneered figired
walnut and polished to a high gloss in a medium
shade. Gold embellishments are an attractive
feature of the design. 9in. black legs are normally
fitted. A three sliding door system reveals cmple
storage room and space for equipment.

I TWO NEW LEWIS CATALOGUES:-- I
I `4 The Cabinet Catalogue

41%
ThlCatsatluurent Comparator I

I(Designed to assist your choice of cabinet and I

I Please send me
I equipment).details

of your two new catalogues
I

Name

Address

BLOCK CAPITALS PLEASE WWI20.

I 100 CHASE SIDE, SOUTHGATE, N.14

I Telephone: Palmers Green 3733

REPAIRS AND SERVICE

TRANSFORMERS
to any specification.

Singles, rewinds, small or large batches;
quick and efficient service, competitive prices,
estimates by return of post from:
MESSRS. Newman & Son, 1. Grove Crescent,
South Woodford. E.18. [0330
SPEAKER repairs, cones fitted, fields and

clock coils wound, guaranteed satisfaction,
prompt service.-L. S. Repair Services, Pluckley,
Ashford, Kent. [0223

MISCELLANEOUS
ELECTRICAL connector&
MORE than 1,000,000 in stock, covering over
50 different ranges, British and American;
stock list on application to--SASCO., Nutfield,
Redhill, Surrey. Tel. Redhill 5050.

80cs. neon; 850s, lamps, meters, conden-
sers, relays;sera, relays; s.a.e. lists.-Automaster.

Haymarket, Birkenhead [9300

METALWORK, all types satinets, chassis.
racks, etc., to your own specification,

capacity available for small mining and cap-
stan work up to lin bar.
PHILPOTT'S METAL WORKS, Ltd., Chapman
St., Loughborough. [0208
CABLE, full or random coils, 10% to 20%

under list pries; conduit, 5% to 10%
under list; request new catalogue.-British
Distributing, 591, Green Lanes, London, N.8.

[9258
HAVE you heard " CQ Serenade "? The

radio amateur's own songl VE2QSorches-
tra and vocal on 2 -sided 45rpm disc. 10/3.-
0211D13. 292, Hatherley Rd., Cheltenham.

PHOTOELECTRIC switches, transistoriserd93, "6
or 12 volts, Ideal parking light controller,

burglar alarm, garage door opener, light saver;
kit, £2/12/6; assembled. 22/17/6; mains model,
kit, £4/12/6; assembled, 25/10. Selenium
photocells, 7/6, 12/6 and 25/-; send 6d stamp
for 10 -page Construction Manual-St. John's
Radio, 156, St. John's Hill, S.W.11. [9302

NOT IC ES
HE ASSOCIATION OF PROFESSIONAL
RECORDING STUDIOS. Ltd. To protect

and encourage the interests of member studios
engaged in electrical sound recording.-Write
to the General Secretary. A.P.R.S.. Flat 4,
34A, Arterberry Rd.. London. S.W.20. [0173

CAPACITY AVAILABLE
ELECTRONICS

engineers to the industry.
Production with 1007. inspection.

RADIO -AIDS, Ltd., 29, Market Street. Wat-
ford (25988), Herts.

r°2ADIO components made to order.-Bel
Sound Products, Marlborough Yard, N.19.

COMPETITIVE quotations given for prr0olt8o5-
type and production runs with quality

control.-Cave, Smith & Co.. Ltd., Hereford.
[9350

LTIGHLY competitive quotations given for all
1.1 your prototype and production require-
ments.-Newlyn Electronics, the Fradgan,
Newlyn, Penzance. Tel. Penzance 2462. [9324

SERVICES WANTED
ANYONE interested in doing up a pre-war

Baird Televisor television?-Answers and
s.a.e, to J. Stanley Clarke. Forest Lodge,
Sharpthorne, Sx. [0112

SITUATIONS VACANTLOMB NEWMARK, Ltd.

LEADING company in the design of auto pilots
for helicopters are expanding their facilities
at their development laboratories at Croydon
and have the following vacancies to be filled
immediately.
ENGINEERS and Assistant Engineers with de-
gree or H.N.C. and experience in the field of
light electrical engineering, electronics, electro
mechanical devices or semi conductors, to work
on the development, installation and flight
testing of automatic pilots. Salary commensu-
rate with experience. Pension scheme.-Apply
in writing, giving full particulars to: Person-
nel Officer, Louis Newmark, Ltd., Prefect
Works, Purley Way, Croydon, Surrey. [0333

ASSISTANT Chief Engineer.
PAINTON & Co., Ltd.
MANUFACTURERS of high quality compon-
ents for the Electronics Industry, are expand-
ing their activities and wish to appoint an
Assistant Chief Engineer; applicants should be
graduates in Physics or Electrical Engineering
and should have experience in the design and
development of Electronic Components for In-
dustrial applications; this is a staff appoint-
ment with superannuation scheme.-Applica-
tions to the Personnel Officer, Kingsthorpe,
Northampton. [9285
TEST and prototype engineers.

WANTED by a Company of Industrial Elec-
tronic Engineers for work on building and
testing a variety of novel industrial control
units, knowledge of electronics, keenness, en-
thusiasm, and initiative of most importance.-
Please send full details of experience, etc. and
salary required to: Technical Director, E,kon-
trol Ltd., Wilbury Way. Hitchin, Herta [9352
CENTRAL London firm requires competent

organiser of postal and equipment sales.
Age immaterial, refs. wanted. Part-time appli-
cation considered.-Box 2462. 10133

INSTRUCTOR wanted, one acquainted with
MarconiMarconi marine equipment. --Write full par-

ticulars, including salary expected, Principal,
Wireless College, Colwyn Bay. [0259

arsesnoity
HIGH QUALITY
RADIOGRAM

CHASSIS
STEREO 12 Mk. 2 42 GNS

The most complete chassis ever produced,
combining AM and FM Tuners, a Stereo
Control Unit and two High Fidelity Amplifiers
in one compact unit. Eight watts push-pull
output from each amplifier provide a total of
16 watts for both mono and stereo. Other
features include automatic frequency control
on VHF; ferrite aerial, two IF stages and
miniature tuning indicator for medium and
long waves; inputs for tape recording, play-
back, pick-ups and stereo radio (should this
come about); separate wide range bass and
treble controls and balance control; booster
units available for low output pick-ups;
alternative matching for any loudspeakers.

STEREO 55 32 GNS

A junior version of the Stereo 12 Mk. 2 provid-
ing ten watts output, five watts from each
amplifier and covering the VHF and medium
wavebands. Ideal for a complete hi-fi system
where the higher power output of the Stereo
12 Mk. 2 is not required. Like the Stereo 12
Mk. 2 it can be used for mono only and a second
loudspeaker added at a later date.

JUBILEE Mk. 2 29 GNS
A hi-fi mono chassis giving eight watts push-pull
output and covering VHF medium and long
bands. Tape recording and playback inputs.

AF 208 - 22 GNS
An AM/FM chassis providing 5 watts output
and covering the full VHF and medium wave-
bands. Tape recording and playback inputs.

Post this coupon or write for descriptive literature
or call at our Holloway showroom for full
demonstration. Open 9-5 including Saturdays.

NAME

ADDRESS

WDC

ARMSTRONG TERLEEVIgopt CO. LTD.

Warlters Road, London, N.7
Telephone: IVORth 3213
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DE] COVENTRY RADIO LTD. B
00000000E3000900E7
189/191 Dunstable Road, LUTON
Audio & Component Specialists Est 1926

If you are unable to visit us at
Luton, send for a copy of our

RI -F1 CATALOGUE
of 300 items 70 pages.
Price 1/- plus 6d. postage.

JASON KITS
Everest Portable Radio

113/19/9-6 Transistor.
616/18/9-7 Transistor.

Tuner FMT1 115 5

Tuner FMT3 Sti 19
Tuner Mercury 2 010 14

Stereo Amplifier JSA2 1113 19

Tuner JTV2K 112 19
Tuner Argonaut AM/ FM Tuner 810 10
Tuner Argonaut Radio Receiver £11 11

0

0
0

0
0

0
0

LUTON'S HI-FI CENTRE
Telephone Luton 7388/9

\+\ T,ANNOY
The leading name in

sound affairs
WEST NORWOOD SE27

Tel: Gipsy Hill 1131 (7 lines)

YOU are invited to apply for
a copy of our illustrated brochure
and price list which gives full
details of our wide range of

QUARTZ CRYSTAL UNITS
which are renowned for their

Accuracy & Reliability

THE QUARTZ CRYSTAL CO. LTD.
Q.C.C. Works, Telephones :
Wellington Crescent, MALden 0334 & 2988
New Malden, Surrey.

SITUATIONS VACANT
LONDON COUNTY COUNCIL.
NORWOOD TECHNICAL COLLEGE, Knights
Hill, S.E.27.
REQUIRED Lecturer in Telecommunications
and Electronics Department. The department
conducts full-time courses in telecommunica-
tion and electronics, radio operating and
radar; part-time courses additionally include
radio, television and electronic servicing; tele-
vision technology and other specialist subjects.
THE lecturer would be required to conduct
classes in one or more of the branches of
study referred to, would be responsible for the
continued development of suitable laboratory
work, and would be given certain administra-
tive duties.
HIGH academic qualifications and/or good
specialist knowledge or experience appropriate
to the work of the department are looked for.
SALARY £1,408-£1,601. Commencing salary
depending on experience.-Application forms
from Principal (self-addressed envelope). Please
quote (FE3a/WW/2901/12). [9356
THE MANCHESTER COLLEGE OF SCIENCE

AND TECHNOLOGY.
A SENIOR technician, and a technician re-
quired to work with an important chemical
research team, to devise, develop and operate
electronic equipment vital to this research.
RECOGNISED qualifications in electronics
desirable but not essential provided good theo-
retical knowledge with industrial experience or
HMF training offered.
SALARY scales: senior technician L700-£.765
Per annum; technician £450-£.685 per annum.
SALARY additions payable for approved quali-
fications. 40 -hour week. Superannuation
scheme.
APPLICATIONS with full details to-The Bur-
sar, The Manchester College of Science and
Technology, Sackville Street. Manchester. 1.
CLOSING date: 3rd December, 1960.

[9354
ELECTRONICS, Engineers and Technicians.-

Opportunities in a growin manufacturing
organisation in the Channel Islands.ands.
TEKTRONIX, Inc.. in Guernsey, has an in-
creasing need for both technical and non -tech-
nical people; electronics engineers and tech-
nicians for test and calibration of laboratory
type oscilloscopes as well as production engin-
eering. material evaluation, repair, draughting
and capacitor or transformer manufacture; non -
electronics people for material control, silk
screening, printing, metal finishing, machining
and general office work.
WRITE to: Personnel Manager, Tektronix,
Inc. Victoria Ave. St. Sampsons, Guernsey,
Channel Islands. or Tel. Guernsey Central
3767-8. [9333

ASSISTANT experimental officer for R.N.
Engineering College, Manadon, Plymouth:

unestablished post for duty as demonstrator in
electrical engineering department to supervise
laboratory work in electronics field.
APPLICANTS should have relevant theoretical
qualifications of at least H.N.C. level and prac-
tical experience to enable them to develop and
instrument laboratory experiments. Starting
pay £770 at age 26 or over by annual incre-
ments to £945 p.a.
APPLICATION forms obtainable from Command-
ing Officer. R.N. Engineering College, Manadon.
Plymouth, should be returned by 30th Decem-
ber, 1960. [6343

ELECTRONIC testers required by Tannoy
Products. Ltd., sound equipment designers

and engineers; good all-round knowledge and
previous experience essential-Apply, Tannoy
Products, Ltd., Norwood Rd., S.E.27. [9332
ELECTRONIC test engineer, required for test-

ing oscilloscopes, etc., some experience of
magnetic tape an advantage, salary com-
mensurate with experience.-Apply Sontramc.
Ltd., 103. High St., Edgware. Middlesex.

f9361RADIO mechanics.-Permanent and pension-
able vacancies exist for young men ex-

perienced in the assembly, installation and
testing of HF and VHF telecommunications
equipment, preferably in connection with avia-
tion ground services.
STAFF will be based at the Engineering Divi-
sion of the Company, address below, but their
main duties will take place overseas for varying
periods installing telecommunications equip-
ment. Whilst overseas a generous daily
allowance is paid.
EX -SERVICES personnel of fully skilled cate-
gories are particularly welcome to apply.
APPLICATIONS to the Personnel Officer. Inter-
national Aeradio. Ltd., Hayes Rd., Southall,
Middlesex. 10263

NASSAU, Bahamas.-Required as soon as
possible radio, television and tape recorder

technician for an important concern in the
Bahamas; please apply with full details of ex-
perience and qualifications to.-Box 2033.
TNTERNATIONAL AERADIO Ltd.,

f 9313
has

1 periodic vacancies overseas for Radio Tech-
nicians, City ant Guilds Intermediate Telecoms.
an advantage but not essential if applicant has
considerable experience installation/mainten-
ance H.F./V.H.F. low/medium power comma.
Equipment; applications ex -service personnel
of fully skilled categories welcomed; posts are
Permanent and pensionable; normally accom-
modation is provided with tax free emoluments
equated to local conditions; additional marriage
and child allowances; free air passages and
insurance; kit allowance; generous U.K. leave;
apply in writing.-Personnel Manager, 40, Park
St., INA [0262

radio
masts
and
aerial
equipment

As supplied to:

Government Depts.

Overseas
Administrations.

Major Oil Companies.

Leading
Manufact
Communications
Equipment.

with

TECHNICAL

SERVICES

for
Standard Tubular
Steel Masts
V.H.F. Installa-
tions
Rhombics
Dipoles
Folded Dipoles
Vertical Radiators
`T' Aerials, Single
& Multiwire
Transmission
Line Equipment
Terminating Res-
istance Units
Lead-in Insulator
Panels
Radial Earth Sys-
tems
System Planning
and Installation

South Midlands Construction Limited
ROMSEY RD., CADNAM, SOUTHAMPTON

AMERICAN
COMPONENTS - VALVES

TEST EQUIPMENT
PHONE -WHITEHALL 4856

DALE ELECTRONICS
109 jermyn Street, London

s.w.I

MULLAH REFERENCE MANUAL

of TRANSISTOR CIRCUITS
Postage 1/- 12/6

Using Transistors, by Sjobbema.
Postage I/- IS/ -

Tube and Semiconductor Selection
Guide, by Kroes. Postage 1/- 9/6

Radio Handbook, by Editors and
Engineers, 15th Ed. Postage 2/- 60/ -

Surplus Radio Conversion Manuals,
Vols. I, 2 and 3. Postage 1/-. Each 20/ -

Cubical Quad Antennae, by Orr.
Postage I/- 22/-

A to Z in Audio, new book by Briggs
Postage 1/- 15/6

Building the Amateur Radio
Station, by Berens. Postage 1/- 24/-

R.S.G.B. Radio Amateur Call Book,
Postage 6d. 3/6

The Oscilloscope Book, by Bradley
Postage 6d. 5/ -

Radio Tuners, F.M., A.M., and
Stereo, by Hartley. Postage 6d 5/ -

TV. Engineers Pocket Book, by
Hawker. Postage 9d. 12/6

UNIVERSAL BOOK CO.
12 LITTLE NEWPORT STREET

LONDON, W.C.2 (adjoining Lisle Street)
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SOUTHERN RADIO'S

 SPECIAL BARGAINS

TRANSMITTER - RECEIVER
TYPE 38 MK II

* WALKIE-TALKIE

Complete in Metal Carrying Case. 9in. x
61m. x 4in. Weight 61b. Frequency 7.3 to
9 Mc/s. Five valves, E112/6. Post paid.

These TX -Rs are in NEW CONDITION, but owing
to demand they are not tested by us and carry no
guarantee, but should prove SERVICEABLE.
ATTACHMENTS for Type " 38 " Trans -
receivers. ALL BRAND NEW. Headphones
15/6; Throat Microphones 4/6; Junction Boxes
2/6; Aerials, No. I 21t; No. 2 5/-; Webbing
4/-; Haversacks S/-; Valves-A.R.P. 12 4/6;
A.T.P.4 3/6; Set of FIVE VALVES 19/- the set.
SPECIAL OFFER No. 2:

" 38," as above, complete with set of external
attachments, 42/6, post paid.

SPECIAL OFFER No. 3:
Transmitter-Rcceiver " 38 " Mk. II. Brand
new with complete set of external attachments
including Webbing, Haversacks and Valves,
57/6 post paid. Fully guaranteed.

CONDENSERS. 100 assorted Mica; Tubular
etc., 15/-. NEW.
CONTACTOR TIME SWITCHES. 2 im-
pulses per sec., in case, 11/5.
REMOTE CONTACTOR. For use with
above, 7/6.
LUFBRA HOLE CUTTERS. Adjustable
to 3kin. For Metal, Plastics, etc., 7/-.
MAGNETS. Strong Bar type, 2x +in., 1/6 each.
MORSE TAPPERS. Midget type 2/9; Standard,
3/6; Heavy type on base, 5/6. ALL BRAND NEW
MORSE PRACTICE SET. TAPPER with
BUZZER on base. Complete with battery, 12/6.
BRAND NEW.
PACKARD-BELL AMPLIFIERS. Complete.
BRAND NEW, with valves, relay, etc., etc., 17/6
each.
QUARTZ CRYSTALS. Types F.T.241 and
F.T.243. 2 -pin lin. spacing. Frequencies be-
tween 5,675 kc/s. and 8,650 kc/s. (F.T.243), 20
Mc/s. and 38.8 Mc/s. (F.T. 241, 54th Harmonic),
4/- each. ALL BRAND NEW. TWELVE ASSOR-
TED CRYSTALS, 45/-. Holders for both types,
1/- each. Customers ordering 12 crystals can be
sal:plied with lists of frequencies available for
their choice.
CRYSTAL CASES. 2 -pin, 241/243, 1016 per doz.
RECORDING BLANKS. Brand new. " Em -
disc." Ready for cutting. I3in. 6/- each or 15
complete in metal case, E4.
RESISTANCES. 100 assorted useful values.
New wire end 12/6. NEW.
SPECIAL OFFER. 12 ASSORTED METERS.
Slightly damaged. Mainly broken cases (perfect
movements). Including 3 BRAND NEW Aircraft
Instruments. 12 for 45/-.
STAR IDENTIFIERS. Type I A -N Covers
both Hemispheres, 5/6.
TEST METERS D.C. PORTABLE 0-5,000
ohms 0-6mA 0-1.5v and 3v. In case 3kin x 3f in.
x 2+in. Voltage range can easily be extended by

addition of resistances to suit individual require-
ments. BRAND NEW, 12/6.
ATTACHMENTS for " 18" Transreceivers.
ALL BRAND NEW. Headphones 15/6; Hand
Microphone 12/6; Aerials 5/-; Set of 6 Valves
30/-.
TRANSPARENT MAP CASES. Plastic
14in.x IO2in. Ideal for Maps, Display, etc., 5/6.
Post or carr. extra. Full list Radio Books, etc., 3d.

SOUTHERN RADIO SUPPLY, LTD.
II, LITTLE NEWPORT STREET,

LONDON, W.C.2. GERrard 6653

SITUATIONS VACANT
E LECTRONICS engineers: Men or womenwith at least O.N.O. or equivalent experi-
ence to do final tests and inspection on a
wide range of high accuracy instruments. These
are permanent staff positions with pension
fund and club room facilities. -Electronic
Instruments, Ltd., Richmond 6434. 10124
E NGINEERS with some five years practical

experience of radio frequency design work
requirea for interesting new project in labora-
tory situated in South West outskirts of Lon-
don. Some experience of cables an advantage.
Pension scheme. -Write giving full particulars
of experience and salary required to Box 1458.

19248RADIO and Radar technicians required for
operation and maintenance of the radars,

ground control and airborne radio equipment
(including telemetry) associated with theoperation of pilotless aircraft -Apply, stating
experience, to: Short Brothers & Harland,
Ltd.. The Aerodrome, Llanbedr, Merioneth.

[0260A.R.M.E. " A " licensed radio engineers, also
radio and electrical mechanics urgently

required for interesting work on light aircraft;
knowledge of aircraft radio and electronics de-
,irable but not essential. -Write, giving details
of experience, to Radio Superintendent, Pressed
Steel Co., Ltd., Aviation Division. Oxford Air-
port, Kidlington, Oxford. [9319

SERVICE Engineers.-Hilger & Watts have
vacancies for Service Engineers for instal-

lation and testing of optical and electronic
instruments; driving licence essential: appli-
cants must be prepared to travel; 5 -day week,
canteen, superannuation. -Please write, quoting
Ref. 0.20, to the Personnel Officer, Hilger &
Watts, Ltd., 98, St. Pancras Way, London,
N. W.1. [9334

TEST engineers. -Applications are invited
from test engineers with previous industrial

experience of testing radio communications,
receivers and transmitters; successful applicants
will be offered positions on the company's
permanent staff; starting salaries commensur-
ate with qualifications and experience. -Apply
in writing, giving full details, to Personnel
Officer. Redifon, Ltd.. Broomhill Rd., S.W.18.

[0252
irNSTRUMENT manufacturer wishes to engage
1 an electronic engineer to assist in the design
of novel instruments; this is interesting work
and demands a broad electronic experience to
at least H.N.C. level; this expanding field will
give excellent prospects and merit a good salary.
-Write in confidence to Managing Director/
TM 32, De Grave, Short & Co., Ltd., Cray
Valley Works, St. Mary Cray, Orpington, Kent.

[9346CIRCUIT Designers and Circuit Laboratory
 Engineers required and testing
of automatic telephone exchange systems and
other similar projects. Candidates should have
had previous experience of this work and pre-
ferably have at least an O.N.C. or an inter-
mediate grouped C. & G. certificate. Know-
ledge of Crossbar Switching or totalisators
would be an advantage. Good salary paid
to selected applicants. Pension scheme after
qualifying period.
WRITE giving full details of qualifications and
experience to the Personnel Manager. Ericsson
Telephones. Limited, Beeston, Nottingham,
quoting Ref. DA/I. [0160
OVERSEAS. Electronic technicians are re-

quired by an oil exploration company with
headquarters in the U.K. Men should be single
on joining. Work will include the maintain-
ing and operating of field equipment often
under conditions of oesert, jungle and swamp.
The equivalent of an H.N.C., with practical
experience in electronics, is essential. Tours
overseas are of up to two years. followed by
home leave. -Write with full particulars, cover-
ing any time spent in the Forces, to Box 2228.

[0331CHIEF Technician (Electronics) required for
work in university laboratory, having

experience in the design and construction of elec-
tronic apparatus for research purposes; experi-
ence with pulse circuits and/or V.H.P. and
H.N.C. or equivalent would he an advantage;
salary according to qualifications and experi-
ence in scale £825 X 25-£925 p.a., plus £45
London Weighting: superannuation scheme.
APPLICATIONS as soon as possible to Dr. J.
Lamb, Electrical Engineering Department,
Imperial College, South Kensington, S.W.7.

[9341
E LECTRONICS. -Senior Technician required

for interesting and varied construction and
service of a wide range of research equipment
Salary according to experience, in range £640
to £740 p.a., plus £45 p.a. London Weighting:
qualification supplement if applicable of £50
p.a.; ruperannuation scheme. -Apply in writ-
ing, stating age, present salary and previous
experience, to Professor. Ubbelohde, F.R.S.. De-
partment of Chemical Engineering and Chemi-
cal Technology, Imperial College of Scienceand Technology, London, S.W.7. [9331

ELECTRONIC Engineers.-Ekco Electronics
Ltd., have vacancies for electronic engineers

based at Rochford, Essex, for installation and
service laboratory duties. Work is in connec-
tion with industrial nucleonic systems, nu-
cleonic counting equipment and general nucle-
onic instrumentation. Permanent progressive
posts in expanding organisation. Requirements,
good theoretical electronic background, pre-
ferably coupled with electronic fault-finding
experience. Salary commensurate with ability.
Please write stating age, qualifications and
experience to Personnel Manager, E. K. Cole.
Ltd., Southend-on-Sea. [9336

It is vitally important that the stylus
pressure should be correct when playing
modern records. The Garrard Stylus
Pressure Gauge has been designed to
provide an inexpensive and simple
method of measuring this pressure.
The gauge is elegantly styled and has an
easily readable scale visible through a
clear plastic window. It is accurate
through the entire scale, 0-12 grammes.
Supplied complete with 5 gramme
checking weight.

GAR RA RD
GAUGE MODEL

STYLSPG3US PRESSURE 196TA/ INX

otivutivid
THE GARRARD ENGINEERING &

MANUFACTURING CO. LTD.
NEWCASTLE STREET, SWINDON, WILTS.
TEL. SWINDON 5381 (5 Lines). TELEX 44-271
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SOLDERING
EQUIPMENT
BY LITESOLD

(REGD TRADE MARK)

PRECISION
INSTRUMENTS

Comprehensive range -
Robust and Reliable -
Light weight - Rapid
heating - Bit sizes
3/32 in. to 3/8 in. -
" PERMABIT " or
Copper bits - All
volte ranges 6/7 v. to
230/250 v. - Prices from
I9/6.

ALSO

 STRPLASTIPPIC
CABLE

ERS.
 M I N IATUR

SOLDER POTS.
E

 HEAT GUARDS.
 LONG LIFE BITS.

ADAMIN--
The new range of
micro -soldering
instruments. Weights
from -oz. Bit dia.
I/32in. Have you had
details?

Brochure SS on request
from the sole proprietors
and manufacturers with 28
years' experience in this
field.

LIGHT SOLDERING DEVELOPMENTS LTD.

28 Sydenham Road, Croydon, Surrey
Phone: CROydon 8589 Grams: Litesold Croydon

METERS
All makes of Single and
Multi -range instruments
repaired and recalibrated.

* Prompt Service
* All work guaranteed
* Priority for urgent

orders.

A NEW RANGE OF METERS
2'-z" TO 5" SCALED TO
REQUIREMENTS. DELIVERY 10-14

DAYS.

E.I.R. INSTRUMENTS LIMITED
329 Kilburn Lane, London, W.9 Tel: LAD 4168

HAS YOUR T.V. TUBE LOST ITS SPARKLE?
YOU CAN EXTEND THE LIFE OF THAT TUBE

AND IMPROVE THE PICTURE
Any Tube size. Pat. pending. Reg. designs.

PRICE 35/.
Package and Postage 2/6.
(Postal Orders) C.W.O.
C.O.D.
 No Soldering.
 No Wiring.
 Just Plug In.
 It's Automatic.
 It's Guaranteed!
Do it Yourself, 10 Seconds' Work. Sinclair Electronics
introduce the first series -wired plug-in booster unit for all
makes of TV sets.
When ordering state make of set, model No, and type of tube

If returned in coven days money refunded.

SINCLAIR ELECTRONICS (1)
33 Berwick Street, Oxford Street, London, W1.

SITUATIONS VACANT
PRODUCTION assistant, O.N.C.(Elect.); duties

will cover general production problems
with a bias to test and inspection; interesting
and progressive post for energetic and capable
man.-Write: Daly (Condensers), Ltd., West
Lodge

[ 935
Works, The Green, Ealing, W.5. Eal.

3127. 5
lkigEN with knowledge of basic principles of
.1.v.s- Radio and Radar required in the Meteoro-
logical, Office, after short initial training, those
appointed will maintain and operate radio and
radar equIpment,.including facsimile apparatus,
there are vacancies in various localities in the
United Kingdom and opportunities to serve
overseas; starting salary for Radio (Meteoro-
logical) Technicians is £670 (national) at 25
or over, rising annually to £795 subject to
deduction for each year below the age of 25,
these rates are subject to a small deduction at
certain provincial stations and to a small in-
crease in London; good promotion prospects and
allowances for overtime, night duty, etc.. appli-
cants must be British subjects.-Applicetions to
Meteorological Office (M.0.10 R/M/T), Victory
House, London, W.C.2, or any employment ex-
change quoting Kings Cross UM. [9348
MINISTRY OF AVIATION require electrical

engineers as assistant signals officers.
Posts mainly in London. but some in provinces.
Duties include planning, evaluation, installation
and supervision of operation and maintenance
of civil aviation telecommunications and navi-
gational aids at airports and telecommunica-
tion centres. Quals.: 1st or 2nd Class Hons.
degree in Physics or Engineering, A.M.I.E.E.
or A.F.R.Ae.S. Candidates with Parts I, II and
III of A.M.I.E.E., or Parts I and II of
A.F.R.Ae.S. or equivalent., or of high profes-
sional attainment without these quals. con-
sidered. Salary Scale: £690 (at age 23) to
£1,300. Slightly lower foi women and for
posts outside London. Promotion prospects.-
Further details and forms from Ministry of
Labour, Technical and Scientific Register (K),
26, King St., London, S.W.1, quoting D.161/0A.

[0315
NATIONAL Physical Laboratory, Teddington,

Middx, require Senior Scientific Officers/
S.O.s in Acoustics Section of Applied Physics
Divn.; (a) to investigate methods of noice mea-
surement, supervision of measurements in field
and control of subjective listening experiments,
experience in statistics, applied psychology, or
electronics useful; (b) to improve standards of
instrumentation of sound measurement at audio -
frequencies, classical physicist with interest ininstrument design suitable; quals., first or
second class hons. science degree or equiv., for
senior post three years post graduate research
experience required; minimum ege 26, salaries
S.O. £730-£1,205, S.S.O. £1,330-E1,640, start-
ing point dependent upon experience; forms
from Ministry of Labour Technical and Scienti-
fic Register (K). 26, King St., London. S.W.1,
quoting A.467/0A. Closing date 28 December,
1960.

E SITUATIONS WANTED
B.B.C. engineer (49), wide experience7of Broadcasting, communications, etc.,available U.K. or overseas.-Box 2094. [9321

TECHNICAL TRAININGRADIO and television servicing.
HOME -STUDY courses with special schemes of
Practical work are available from the Pembridge
College
(1) Introductory course for beginners.
(2) More advanced course covering newR.T.E.B. Intermediate Certificate.
(3) Advanced course covering R.T.E.B. FinalCertificate (in preparation).
DETAILS from: The Pembridge College of
Electronics. 34A. Hereford Rd., London. W.2.
TRAINING In radio and television servicing.6
NEXT full-time one-year course commences on
January 3rd. Recognised by R.T.E.B. for newradio and television servicing certificate ex-
aminations.-Details from: The Pembridge Col-
lege of Electronics. 34A, Hereford Rd.. London,
W.2.

f0EARN Radio and Electronics the New 257Prac-
ticalLEARN Wayl Very latest system of experi-

menting with and building radio apparatus-
" as you learn "-Free brochure from Dept.
W.W.10. Radiostructor, 40, Russell Street,
Reading, Berks.
CITY & GUILDS (electrical. etc.) on r,°.21,7401

Pass-No Fee " terms, over 95% successess.
For details of modern courses in all branches

of electrical engineering, applied electronics,
automation, etc., send for our 148 -page Hand-
book-free and post free.-B.I.E.T. (Dept.
388A), 29, Wright's Lane, London, W.8. [0017
en:MY radio, television and electronics with
k.) the world's largest home study organization;
Brit.I.R.E.; City & Guilds; R.T.E.B., etc.; also
practical courses with equipment; no books to
buy.-Write for free pospectus, stating subject,
to I.C.I. Intertext House, Parkgate Rd., (Dept.
412), London, S.W.11. [0359

TUITION
'CULL -TIME courses for P.M.G. Certificates,

C.G.L.I., Telecommunications and Radar
Maintenance Certificates.-Information from
College of Technology, Hull. [0111l

V and Radio-A.M.Brit.I.R.E., City andiTGuilds, R.T.E.B. Cert., etc.. on " No Pass-No Fee " terms, over 95% successes.-For
details of exams, and home training courses
(including practical apparatus) in all branches
of radio. TV and electronics, write for 148 -
page Handbook-free-B.I.E.T. (Dept. 397A)
29, Wright's Lane, London. W.8. [0014

USING
TRANSISTORS

15/.

Phillips' Technical Library.
by D. J. W. Sjobbema

Postage 8d.

REFERENCE MANUAL OF TRANSIS-
TOR CIRCUITS. By Mullard. 12/6.
Postage 1/..

THYRATRONS. By C. M. Swenne. 15/-.
Postage 6d.

BASIC SYNCHROS AND SERVO-
MECHANISMS. 2 vols. 16/- each. Post-
age 1/3.

SERVOMECHANISMS. By P. L Taylor.
42/-. Postage 1[3.

TELE-COMMUNICATIONS PRINCI-
PLES (IN M.K.S. UNITS). By R. N.
Renton. 45/, Postage 2/..

TRANSISTOR PROJECTS. A Gernsback
Lib Pub. 23/, Postage 1/..

THE RADIO AMATEUR'S HAND-
BOOK 1960. By A. R. R. L. 32/6. Postage
2/-.

ELECTRONIC MUSICAL INSTRU-
MENTS. By R. H. Dorf. 60/, Postage 1/-.

RADIO VALVE DATA. 6th Ed. Compiled
by " W.W." 5/-. Postage 9d.

Complete Catalogue 1/..

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKISTS

of British and American Technical Books
19-21 PRAED STREET,

LONDON, W.2.
Phone: PADdington 4185

Open 6 days 9-6 p.m.

New HI-FI items at

WEBB'S
The WORDEN pick-up arm, a new
approach to a " knotty " problem

£12 12 0

The SME arm, the ultimate in preci-
sion, model " 3009 " £25 0 0
The " All Balance " pick-up arm, pre-
cision at a reasonable price £13 4 3

WEBB'S RADIO
14 Soho Street, Oxford Street, London, W.I.

Tel : GERrard 2089/7308
Shop Hours 9-5.30 (Thurs.7 p.m.) Sats. 9-1 p.m.

TELETRON
TAPEJAK

The first Transis-
torized Radio Tuner,
specially designed for
use with Tape Re-
corders.
* High Sensitivity.
* Twin tuned cir-

cuits.
* Pre-setting for

MW.Programmes
* Fixed tuned for

1,500M.
Price LS 9 0

THE TELETRON
CO. LTD.

1128, Station Rd.,
London, E.4.

SIL. 0836.
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- DIG-WAREfft 7 V.

1910 -Jubilee Year -1960
COMPONENT DISTRIBUTORS
Guaranteed components -

made specially for us: -
1% tol. SILVER MICA CAPACITORS
84 standard values always in stock.

5-1000pF 9d, 1200-2000pF 2/-
2200-3000ff 1/3 3300-6000pF 1/6
P.V.C. COV'D ELECTROLYTIC CAPACITORS
Bias 1/6 to 2/8. Smoothing ],/7j to 3/3

Dual 4/3 to 6!-. Full List No. 16.
Ifin. dia. CAN TYPES 350/500V. from 4/-

li in. dia. POTENTIOMETERS Sin, shaft
10K, 25K, 50K, 100K (linear), 250K, 500K 1M, 2114

0080 3/.. With switch 4/6.
MINIATURE MAINS TRANSFORMER

Pri. 0-200-220-240 v. Sec. 250 v. 40 mA., 6.3 v.1.5 amp
Stack size 21 x I/ x 1/113-, 14,6.

CELLULOSE WADDING for resonance damping, 40 ply
361n. wide, 5 yd. roll 18/-, POO' 8/..

Sole distributors for this area.

IMPORTED HIGH STABILITY RESISTORS
Miniature half -watt 5% " Preferred value" range
(144 values -12 to 10M0). Very popular line 6d. ea.

WttilA "TROPEDUE" PAPER CAPACITORS
Flat Ova.] shape. Small size. Glazed surface,

mid, tol. 260V 500V mid. tol. 2b0V 500V
.01 20% 6d. Td. .15 10% 1/1 1/2
.016 20% Gd. 74. .22 10% 1/3 1/4

*
Sd -25 10% 1/3 1/4.033 '20% 8d. 94.

.047 20% 9d. 106. .25 10% 1/4 1(6

.05 20% 9d. 10d. .47 10% 1/6 1/9

.068 20% 106. 11d. .68 10% 1/7 2/3

.1 10% 1/- 1/1 1,0 10% 2/1 2/6

"SURPLUS " HIGH STABILITY RESISTORS
Beat makes. Largest selection available. 145 standard

values plus many others.
5% /W. 75d. /W. gid, 1W. IOW.
2W 10a. OW 1/- INV. 1/3
1% % / 1W.. 1/8 5W.. 1/6 1W. 1/9

Ordinary Carbon Resistors OW, 3d., 1W. 4d. Also
Carbon and Wire wound to 200W. Full list No. 5.

AND, OF COURSE, OUR OWN PRODUCTS
Precision -made ALUMINUM

BLANK CHASSIS
Commercial quality, half -hard 16 s.w.g. Same day
service. ANY SIZE to nearest 1/16in. 2, 3 or 4 sided.

Max. length 171n., depth 41n.
Specials dealt with promptly. fin., tin. or tin. flanges

(inside or outside). Sil, each extra.
Riveted or soldered corners 5d. each. extra.

Price Guide (normal chassis only): -
Total area of material including waste:

48 sq. in. 4/. 176 sq. in. 8/. 304 sq. in. 12/-
80 sq. in. 5i. 208 sq. in. 9/- 336 sq. in. 13/-

112 sq. in. 6/- 240 eq. in. 10/- 368 sq. in. 14/-
144 sq. In. 2/. 272 sq. In. 111- and pro rata

poet 1/3 post 1/6 post 1/9
Quantity and trade discounts. Finishes arranged for

quantities of 25 or over.
PANELS

Any size up to 3ft. at 4/6 eq. ft.
Postage (sq. in): -72 9d.; 108 1/3; 144 1/6:

432 1/9: 576 2!-.

THE WELL-KNOWN

COOPER -SMITH
HI-FI AMPLIFIERS

Each the best in its class -
yet you can build

KIT
STEREO Control Unit £12 12
STEREO Main Amplifier £13 13
Mk. II Control Unit £7 17
B.P.I. Main Amp. 10/12 W £12 5
20 W. Power Amplifier .... £21 15
"PRODIGY "8/8W.Integrated £12 10
"BANTAM"8/4W.Iniegrated £7 10

Building instructions 216 each.
(Bantam 1/6. 20 w. 5/).

it yourself!
BUILT

£15 0
£16 0
£10 17
£14 5
£24 0
£15 15
£8 5

Please add postage for all orders under £2

H. L. SMITH & CO. LTD
2871289 EDGWARE ROAD, LONDON, W.2

Telephone Paddington 5891/7595

TUITION
'VIED TV set trounies ,n minutes from that

great book, The Principles of TV Receiver
Servicing, 10/6, all book houses and radiowhoesalers.-1f not in stock from Secretary,
I.P.R.E., 20 Fairfield Ra., London. N.8. 10089
FREE from the I.P.R.E.: Syllabus of famous

radio and TV cuoisei; membership condi-
tions booklet, 1/-; sample copy The Prac. Radio
Engineer, post free. -Secretary, 20, Fair-
field Rd., London, 5..3. [0088
WIRELESS. -See the World as a radio officer

in the Merchant Navy; short training
period, low fees, scholarships, etc., available
boarding and day students: stamp for prospec-
tus. -Wireless College, Colwyn Ray.
RADIO and TV servicing. all aspects 18froml8basic

principles, guaranteed coaching for
City & Guilds, R.T.E.B. Cert.. Brit.I.R.E., etc.
Study at home under highly qualified tutors.No books to buy. -Write for free prospectusstating subject, to I.C.S.. Intertext House.
Parkgate Rd. (Dept. 442A), London, S.W.11.
" y_Tow and Why " of Radio and Electr /0%013053

A A made easy by a new, no -maths, Practical
Way, Postal instructions based on hosts of ex-
periments and equipment buildings carried out
at home. New Courses bring enjoyment as well
as knowledge of this fascinating subject. -Free
brochure from Dept. W.W.12 Radiostructor, 40
Russell Street, Reading, Berks.
A r°24.M.I.Mech.E., A.M.Brit.I.R.E.. city &°Pt Guilds, G.C.E.. etc.. bring high pay and

security: " No Pass -No Fee " terms; over 95%
successes -For details of exams, and courses
in all branches of engineering, building, elec-
tronics, etc.. write for 148 -page Handbook-
free.-B.I,E.T. (Dept. 387B). 29. Wright's
Lane, London, W.8, [0118

PATENTS
THE proprietor of British Patent No. 750436,

entitled  Radio Navigation System," offers
same for licence or otherwise to ensure prac-
tical working in Great Britain. -Inquiries to
Singer, Stern & Carlberg, 140, So. Dearborn
St., Chicago 3, Ill., U S.A [0261

BOOKS. INSTRUCTIONS, ETC.
" WIRELESS WORLDs," 1949-59, total 111
7879.

copies, mint condition; 50/-.-Uplands

WIRELESS WORLD" 1945-1960. alM05ttcomplete;

offers. -Martin. 109, ParkRd., Teddington, Middx. [9359
'TELECOMMUNICATION Technician Text-'. books: Telecomm Principles A and B. 9/6
p.f.; Telecomm Maths. A and B, 9/6 p.1.-
Riddiford, 384 Tilehurst Rd., Reading, Berks.

HOW to use ex -Gov. lenses and prisms.r9N2os15.
1 & 2, 2/6 ea.; lists free for s.a.e.-H. W.

English. 469, Rayleigh Rd., Hutton, Brentwood.
by post -receive cash by post! Learn

[9342csEeLxL.MS

)-3man crder trading, unlimited trade expan-
sion; Mailmethods Manual shows how: details.
s.a.e.-Mailmethods (M.15) Co., 170, Old
Christchurch Rd., Bournemouth. [9330

DIGITAL COMPUTATORS
Resulting from continued expan-
sion in the computer field, a
number of vacancies have arisen for
Graduate Electronic Engineers

and for
Technicians of O.N.C. standard.
The additional staff are needed for
technical supervision and mainten-
ance of Digital Computer Installa-
tions.

Vacancies exist in
London and Birmingham, Manchester

and Hull.
Training will be provided for this
interesting work and there are
opportunities for rapid promotion
to positions of responsibility. Sal-
aries are generous and in proportion
to ability.
Please write to

Personnel Manager,
THE NATIONAL CASH

REGISTER CO. LTD.,
206-216 Marylebone Road,

London, N.W.1.

rampiani
SOUND EQUIPMENT

GRAMPIAN REPRODUCERS LIMITED
Hanworth Trading Estate, FeItham, Middx.

Telephone FELtham 2657

EQUIPMENT, ENCLOSURES AND CABINETS BY
STANFORD

Specialising in Enclosures for GOODMAN SPEAKERS.
Built to the specifications m Goodmans Manual, 1960.
SPEAKERS SUPPLIED. Prices shown under EQUIP-
MENT below.

8.51. Shelf Mount -
mg Enclosure 26iin.
wide, 14Xin. high,
12m. deep. For the
101n. Axiom No. 110
and No. 112
speakers. Price
£8/19/8 or 38/ -
deposit and 9 pay-
ments 17/3 mthly.

8.52. The New Exponential
Porn Enclosure for the Triaxi-
ette as demonstrated at the
recent Radio Show. 29in.
high, 23in. wide. Corner
Panels. Top size 22m. x
32in. wide, useful as a TV
table or bookshelf. Price
£14/18/8 or 59/9 deposit
and 9 payments 28/6 mthly.

5,51, Corner Enclosure
in three sizes.
(a) For Axiette. Price
210118/6 or 43/8 de-

20posi/11 monthly.
t and 9 payments

(b) For Axiom 110 and
112. Price £13/13/- or
54/8 deposit and 9
payments 26/1 monthly.
(c) For Axiom 300 or the
3 Way system including
ARU No. 172. Price
£17/15/3 or 71/- de-
posit & 9 payments
341- monthly.

SPEAKERS
Cash PriceEQUIPMENT
£ a. d.

Goodman TArx,i0extetetto.. 136 1102 01 21. 146 05

Axiom ILO 5 0 0 1 0 0
Axiom 112 8 10 0 1 14 0
Axiom SOO 11 5 9 2 5 2
Middx 650 9 10 0 1. 18 0

Wharfedale 8/145 . . 6 19 11 1 8 0
Golden F.S..13 8 6 7 1 13 4

WHITLEY WB HF1016 7 12 4 1 10 6
MOTORS

4 HF (Mono)
11,2 193 95 32 1140Garrard 210

TK 51k. II 8 10310 Strobe 23 18 044 41 10
AMPLIFIERS
Leak 20 & Control 51 9 0 10 5 10 49/5
Leak TL/12 plus ditto 31 10 0 6 6 1 30/3
Rogers Junior ditto 28 0 0 5 12 0 26111
2 Quad II & Quad 22 70 0 0 14 0 0 67/2
TUNERS
Leak Troughline II 33 15 0 6 15 0 32,6
Quad FM 28 17 6 5 15 8 27/8
nHASSIS
Armstrong Jubilee 30 9 0 6 1 10 29/3

Stereo 12 44 2 0 8 16 5 42/4

Hire Purchase
Deposit 18 Mths.

6
12/1/40
4/10

/

180112 0
9/1
6/8
8/-
7/6

8 12/3
O 17/9
O 8/2
8 23/-

2.2/E
471n. wide, Ili record storage on left, Deck size
34in. x 16in. with 4in. clearance, also supplied with full length
deck, with record storage omitted. Price £22 or 88/ -
deposit and 9 payments 42/1 monthly.

Write for lists for Equipment. Cabinets and Enclosures.
We Specialise in supplying any equipment currently
available. Demonstrations at our Weymouth Terrace
Showroom. Our Products are supplied in oak walnut
and mahogany veneers finished in shade required. De-
livery 12/6 England and Wales. 25/- Scotland.

MI Visit our Hi -Fidelity Showroom; at:
84/86/98 Weymouth Terrace, off Hackney Road, LONDON,
E.2 Telephone: SHO 5003

Showroom hours: Monday.Saturday, 9.30 to 5.30.
Late night Wednesday, 7 p.m.

Directions: No. 8 bus from Liverpool Street Station to
the Odeon, Hackney Road, walk bark two turnings.

A. L. STAMFORD LTD., (DEPT. F4.)
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COYNE'S NEW
PIN -POINT SERIES TAKES
HEADACHES OUT OF ALL
SERVICING PROBLEMS!

No. 1

Pin -Point
TV troubles
in 10 minutes

Find the exact sound or
picture trouble in ANY
TV set from 700 possi-
bilities! Latest edition now
has 332 pages of Solid TV
servicing information; 300

diagrams. check charts! 31/6. Postage 1/-.

SPECIAL OFFER
Circle Book No. 1 on coupon, send only 16/3
after 7 days, and 16/3 in '30 days, making a total
of 32/6 including postage.

No. 2
Pin -Point
Transistor

troubles in 12
minutes

Trouble -shoot every
type of circuit in ALL
transistorized equip-
ment! 525 pages; hun-
dreds of illustrations;
120 check charts. 47/6,
postage 1/6. Circle Book
No. 2 on coupon.

Simple Check Chart
System Saves Time

These amazing practical handbooks with an
ENTIRELY NEW METHOD

show you how to find the trouble in ANY TV,
or transistor circuit FAST! Index tells you where
to look; famous Check -Charts help you to
pin -point the exact trouble in minutes! These
on the job books quickly pay for themselves in
profitable new business and valuable time saved!

TRY ANY FOUR BOOKS
ON NO RISK FREE

TRIAL OFFER
No. 3. Application of Radio and T.Y.

Principles. 299 pages. 26/ -
No. 4. Radio, Television and F.M

Receivers. 403 pages 26/ -
No. 5. Radio & T.V. Circuits. 334 pages 26/ -
No. 6. Latest Instruments for servicing

Radio-T.V. 367 pages 26/ -
No. 7. Practical Television Servicing

and Trouble Shooting Manual. 406 pages 34/ -
No. 8. Televison Servicing Cyclopedia.

868 pages 47/6
No. 9. Transistor Circuits. 410 pages 39/6
No. 10. Coyne Technical Dictionary 16/ -
No. 11. Television and Radio Handbook 22/ -

SE N D NO MONEY,
USE TIME PAYMENT PLAN AT
NO EXTRA COST IF YOU WISH
Just mail coupon for free trial. After 7 days
send only low price or return books and pay
nothing! If you keep more than one book, send

after 7 days and £1 each month until com-
pleted (maximum four books). To buy one book
send one half in 7 days, one half in 30 days.

MAIL COUPON NOW FOR
FAST RETURN SERVICE

TO:

SIM-TECH BOOK COMPANY,
Mail Order Division, DEPT. W.3, Gaters
Mill, West -End, Southampton, Hants.
DRush the books circled below for 7 -day FREE TRIAL
as per offer.
1 2 3 4 5 6 7 8 9 10 11

Name

Address

City County

Crick here if enclosing full price, we pay postage. Same
7 day money -back guarantee.
Postage £2 or less 1/-, £3 or more 1/6d.
OVERSEAS ORDERS, PLEASE PAY FULL AMOUNT,
MONEY BACK GUARANTEE IF NOT SATISFIED.

TV TUBES
EXACT PLUG-IN REPLACEMENTS

ALL makes and all types
from stock

12" - - - E4-15-0

14" - - - E5- 5-0

15"-17" - - E5-15-0

FACTORY REPROCESSED
COMPLETELY Aa

i2 months' new tube

NEW GETTERS
RE-GRAPHITED

FITTED NEW
MULLARD MAZDA

EMISCOPE ETC.,
ELECTRON

GUNS

COD or CWO. Carriage and Ins. 7/6.

10/- GLADLY REFUNDED ON 14', 15", 17. SIZES
IF YOU RETURN YOUR OLD TUBE.

LAWSON TUBES

AND
NEW
Guarantee

MCRO-FINE
'ALUMINISED

NEW SILVER
ACTIVATED
SCREEN

All enaterialS and components used it, the manufacture
of these Tubes are compiete* new except the )(ass
mverope ellieL prior co manufacture was earemlly
Inspected to meet the standard of the original new
-neelOpe.

156 PICKERSLEIGHS ROAD
MALVERN, WORCS. MAL. 3798

DAMAGED METER?
Have it repaired by Glasers

Reduce overheads by having your damaged
Electrical Measuring Instruments repa,red
by L. Glaser & Co. Ltd.

We specialise in the
repair of all types aril
makes of Voltmeters

hysyRumENT Ammtrs, Microam
, . meters, edultirange ea;

REPAIRS : Miters, Electrical The,
mometers. Recording
instruments, etc.

_ As contractors to various
Governmem Departments, we are the 'nib);
Electrical Instrument Repairers in the Industry.
For prompt estimate and speedy delivery sent
detective instrument by registered post, or Write to
Dept. W.W.

L. GLASER & CO. LTD.
98-100, Allaaligt=i, London, E.C.1.

-..moeselNISMINNIIIPIPOPPIONNomm.

te/ The finest

recordsmethod447
Already over 200,000 enthusiastic users

THE gg 'Omit pP

AUTOMATIC GRAMOPHONE RECORD CLEANER
PAT EN T No. 017.598

Price reduced to 17/6 (plus 6/10 purchase tax)
from your local dealer or

CECIL E. WATTS LTD.
Consultant and Engineer (Sound Recording end &Production)

Darby House, SUNBURY-on-THAMES, MIDDX

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE

ROD, BAR, SHEET, TUBE, STRIP, WIRE
3,000 STANDARD STOCK SIZES

No Quantity too small. List on Application.

H. ROLLET & CO., Ltd.
5 Chesham Place, S.W.I. BELgravia 4300

ALSO AT LIVERPOOL, BIRMINGHAM,
MANCHESTER, LEEDS

FIRM
NEAR KINGS CROSS LONDON, HAVE

VACANCIES FOR
EXPERIENCED

ELECTRONIC ENGINEERS
They must have specialised knowledge in
amplifying equipment.
Good salary and working conditions. Write
in strict confidence to:
Box No. 1372 c'o " Wireless World"

'BARGAINS WITH PERSONAL SERVICE"
..001310NuATION RECEIVERS 112013. .55-30 Mai,
m ii ranges, 100(255 v. A.C. or 12 v D.C. high quality

1'

receiver complete with power pack and connecting
iaogs. Una-, cam £1/101-. R.107, 1.217

I valves, 100/250 v. A.C. or 12 V. D.C., £12/101-,
:arr. 1.10.0/-. MARCONI CR100, £19. with noise
limiter £21, carr. £1. H.R.O. SENIOR, with power
dack and coils £22/10/-, carr. C1/10/.. Et.308, V.H.F.,
AM/FM, 19-145 Me/s. 100/250 v. LC., or 12 v. D.C.
63610/-. car, £1. R.11323, 100-124 Mc/a. £6,
car, 12/6. TX/RECEIVER, No. 19, Mk. U, complete
station with power pack, varlometer, etc. £7110/-.
suer. 11/101-. TX/RECEIVER No. 9 (Marconi Cana-
dian), complete station, RC 1.8-5 Mc/s., TX less 813
valve Man be supplied) the whole with power packs for
12 v. D.C. as new absolute bargain, £14/ care
£2/10/-. MARCONI NOISE GENERATOR TF987,
brand new, £12/10/-. care. £1. ROTARY CONVER-
PORS, 24 v. D.C. 230 v. A.C. 125 watts, £4. corr.
1.0/-. Ditto 150 watts, £51101-, parr. 10/', 24 v D.C.-
50 v A.O., 4 amps., 501-. carr. 7/6. Auto transformer
to suit 50-250 v. £1, post 3/6. Ditto 24 v D.C.-230 v.
A.C. approx. 135 watts by Lancashire-Crypto in port-
able ventilated case with leads, brand new in original
packing case, £81101-. care. 10/-. BATTERY
CHARGERS, 200/250 v. A.C. input, for charging 6-12 or
24 v. D.C. at 10/12 amps. with meter, selective line and
coarse controls, fully fused, 213/10/-, car, £1.
RECTIFIER SETS, 230/440 v. A.C. Inputs, 1 ph. and
1 pn., 36 v. D.C. 50 amps and other outputs, inquiries
invited. NINE ALKALINE BATTERIES, 11 volt,
25 a.h. tested and charged, £4/17/6. cam 10/-.
Ditto 6 volt 75 a.h., storage or starter, brand new and
Imaged, f.6%10/-, carr. 10/-. VARIOMETER, No. 19
set part, 11/6 poet 2/, VIBRATOR POWER PACKS,
6 volt -230 volt 100 mA., 19/6, post '2/6 HRO POWER
PACKS, 115/230 v. A.C., 37/6, Post 5!... POWER
PACK No. 15, for R206 and similar receivers 100/250 v.
A.O. and 12 v. D.C., £6. carr. 10/-. FREQUENCY
ADAPTOR, for R206 and other receivers, 3 ranges
600-50 KOs., 45/-, ,arr. 10/-. WHEATSTONE
BRIDGE, centre zero galvanometer 2.5 mA.
stud switching 0-10, 0-100 ohms 0-Inf., complete in
cArrylng ease, 32/6, post 3/-. MINIATURE I.F.
STRIPS, No. 373, Complete with valves 29/6, poet
0l-. RE-ENTRANT LOUD HAILERS, 20 watts,
£5. cam 10/-. CRYSTAL CALIBRATORS No. 10,
require slight attention, 25/-. post 2/6. SYNCHRO-
NIZER CHASSIS (American), contains 28 ceramic
octal valve holders, blower motor, relay, wave change
switches, pots, and host of condensers, resistors, knobs,
etc., 15/-, post 2/6. DYNAMO EXPLODERS. for
detonating explosive charges, in hide leather case,
45i, post 5/-. AMERICAN AIRCRAFT RELAYS.
Large quantity available, please write for details.
Many other items, headphones, microphones, test
meters, telephone sets, etc. TERMS: C.W.O. Monthly
accounts approved business houses, etc. S.A.E.
enquiries. Carriage quoted applies only Mainland.
A. I. THOMPSON, " EILING LODGE," Codicote,
Hitchin, Herts, Phone. Codicote '242.

Instrumentation at its best..

1111.111,111,161.m641,1,1111 N11111111111111.111.1111,,li 1,11,1111111111.

SIFAM ELECTRICAL INSTRUMENT CO. LTD:
WOODLAND ROAD, TORQUAY Tel. 6313221314

REBUILT Ty TUBES
12"-I4" £4 15 0 15"-17" £5 5 0

21" £7 15 0
ALL TUBES GUARANTEED FOR 12 MTHS.
15/- ALLOWED ON YOUR OLD BULB.

CARRIAGE AND INSURANCE EXTRA.

VACUUM ELECTRONIC LTD.
35 SACKVILLE ST., LONDON, W.I,

Phone REG. 6404
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SERVO & ELECTRONIC SALES LTD.
SUNVIC HOT WIRE VAC SWITCH RELAYS, F203 -S
230 v. load 7 kw 451- ea. (31-) other types available.
METER 251n. PROJ. P.1. 0-40 amps. 50 cps. moving
Iron 12/8 (2/-). HRO POWER UNITS 12 v. D.C. I/P
35/- new and boxed (3/6). SPRAGUE MOTOR SUP-
PRESSION CONDENSERS 0.004 mid. 1,000 v. A.C.
Insulated case 1/3 ea. 12/- dos. 70/- 100. £25 1,000
(1/-, 2/6 and o.p. resp). ADVANCE SIGNAL GENE-
RATORS TYPE 49 230 v. A.C. 1/P 20 to 110 MO,.
liaV to 10 mV (with 100pA carrier meter) in 5 ranges
with int. mod. ere. con. £10 (10/-). 24V DESYNN
Blank Dial indicators 25/- (1/6) STC MIN. RELAYS
4186ED and 41840D 17/8 (1/-). CARPENTER
POLARISED RELAYS. Type 0A48, each side stable,
operate at 0.25 V. 2.2 mA. 27/6 (1/6). 2.6 KW 5191-
MIERSTATS 15/- (1/6). EHT RECTIFIERS 36EHT10
300 v. 4/-. 36EHT20 600 v. 5/, 36EHT60 1.8 Kv.
101, 36EHT160 5.2 Kv. 251, 36EHT258 8.6 Kv.
36/-. all at 2 mA. (1/-). EHT TRANSFORMERS 230 v.
A.C. to 9.5 Kv. 3 mA. berm. aid. 65/, (3/6). EHT
CAPACITORS Visconol 0.02pF 11 kV. 12/6. (216).
0.1p.F 11 Kv. 17/6 (3/6). TURNER 31.23 0-10 Ky.
Electrostatic meters 31in. flush E6110/- (2/6). MIL-
LIAMMETERS 0-250 mA. 2tin. flush 10/- (2/-).
PRESSURE GAUGES 3M. dia., flush 100Ibs. 250Ibs.,
1,950Ibs., or 2,000Ibs. fed 25)-. E.E. SEALED
REFRIGERATOR UNITS. 110 v. 50 cps. with cooling
coils, ice box, and thermostat, charged, brand new £20
(carr. extra). 240/110 v. TRANSFORMER to suit
451- (carr. extra). ARCO ELECTRIC PANEL LAMPS.
Type 81,90 red, amber or green 3/8 (64.). CANADIAN
MARCONI TRANSMITTER RECEIVERS. Type TR9,
12 v. I/P cover 1.85 to 5 Mo/s. Complete set of units
comprising Transmitter Power Unit and Receiver,
new cond., 214110/- (22). COMMUNICATION RE-
CEIVERS. Type 11.107, 1.2 to 17.5 Mc/s. In 3 ranges,
9 valve superhet. 3 Kele or 7.5 Kc/s. bandwidth.
100.250 v. 50 cps. or 12 v. D.C. supply. Sensitivity
2-6µV in ear cond. £141101- (25)-). Type 8.006 50
Koh, to 30 Mc/e. cont. in 9 ranges, 15 valve superhet.
0.7, 2.5 or 8 Eels. bandwidth 100.250 v. 50 cps. or
12 v. D.C. supply. Sensitivity 2.4µV. A superlative
receiver In exc. cond. £30 (35/-). CRTs Type SCPI
20/- (5/-). 5FP7 151- (5/-). MULTICORE SOLDER
18 SWG Aran 60/40 alloy 67/- per 71b. reel (3/-).
SIZE II SYNCHEOS. IN STOCK. Control transformers
type 26V-IICT4A brand new. SIZE 11 SERVO
MOTORS, 115 v. 400 cps. and 20 v. 400 cps. control
phase type 113147A brand new, together with our
normal range of MAGSLIPS, SELSYNS, /POTS, etc.,
and all other components for electrical computation
and controls.
Post orders to: 1, Hopton Parade, Streatham High Road,
London. S.W.16.
Callers to: 43 High Street, Orpington, Kent. Tels.:
Orpington 31066 and Streatham 6164.
TERMS: Nett C.W.O. or monthly approved accounts.

ADJUST. DOUBLE

HOLE I CUTTERS

with No. 3 Morse Taper Shank or Straight Shank 1",
Capacities : from 11- to 9' diameter. Send for
illustrated Pries List.

LUDFRY LTD
5 Hanway Place, London, W.I. Tel. MIN 7472

RECORDING

TAPE

BARGAINS !

SPECIAL OFFER
BRAND NEW

BOXED  EXCELLENT QUALITY
5in. 600ft. 12/6 51in. 1,200ft. 21/-
5in. 900ft. 18/- 7in. 1,200ft. 21/-
51in. 850ft. 18/- 7in. 1,800ft. 32/6

P.P. 1/- one Tape; 1/6 two Tapes.
Money Back Guarantee. Send for Lists.

DICKINSONS of Pall Mall Ltd.
(Dept. W.W.)

11 Royal Opera Arcade, Pall Mall, S.W.1
(Behind Her Majesty's Theatre en the

Haymarket)

Fidelia

Our /,resent range includes:
Fidelia Major AM/FM tuner unit with pre -amp.
tone controls, etc., R.F. stage on all wavebands,
variable selectivity, etc. Price £27/4/-, or with
the Major amplifier, 242114/-,
Fidelia Imperial, VHF tuner. Price 215/5/,
or with pre -amp. and tone controls, £19.
Fidelia Preaiton, switched VHF tuner. Price
£14/80-, or with pre -amp. and tone controls £19-
Fidelia Major amplifier, £18.

Full details willingly on request
161. for postage is 'appreciated.)

2 AMHURST ROADEL ROj TELSCOMBE CLIFFS
Nr. Brighton,
SUSSEX.
Tel.: Peaceharen 3155

TRANSFORMERS
Since 1931 all types, single and 3-
phs, 6w to 12 KVA, over 1,000,000
during the war, UL Output
Transformers.

SOUND SALES LTD.
Works & Laboratories :

West Street, Farnham, Surrey
Farnham 6461

LOUDSPEAKER
ENCLOSURES

AND
AMPLIFIER CONSOLE CABINETS

A. DAVIES & CO. (Cabinet Makers)
3 PARKHILL PLACE (off Parkhill Road)
LONDON, N.W.3 GULLIVER 5775
Few minutes walk Belsize Park Underground

MALVYN ENGINEERING WORKS
-Engineers to the Radio and Electronic Industries -

Manufacturers of: Chassis, Small
Pressings, Machined Components,
Wiring and Mechanical Assemblies,

to specification.
Single and Production Quanlities.

7 CURRIE STREET, HERTFORD, HERTS.
Telephone : Hertford 2264

EXCLUSIVE
OUR OWN MAKE OF PLAYER
CASES AND CABINETS IN WAL-
NUT AND MAHOGANY. MADE
SPECIALLY TO HOUSE ANY
TRANSCRIPTION PLAYER, MO-
TOR AND PICK-UP. FROM £5.

WRITE FOR DETAILS

ALSO -WE BUY AND SELL GOOD
HI-FI EQUIPMENT

H. C. HA RRID GE
8 Moor St., Cambridge Circus, W.1

Open Daily Except Thursday.

CLEAN AND SILENT

D.C. to A.C.
UP TO 100 WATTS

WITH THE
FELGATE ELECTRONIC

INVERTER MK II

FROM 210/250 VOLTS D.C.
NO MOVING PARTS

FREQUENCY CONTROL
Manufactured by

McCARTHY
RADIO AND ELECTRONICS

LIMITED
STUDLAND HALL, STUDLAND STREET,

LONDON, W.6.

INSTRUMENT
REPAIRS

DON'T WAIT. TAKE ADVANTAGE
OF OUR QUICK SERVICE, COMPETI-
TIVE PRICES AND GUARANTEED
REPAIRS.

We specialise in the repair and conversion
of the following :-
MULTI -RANGE METERS.
AMP -VOLT -WATTMETERS.
ELECTRONIC AND ALL ALLIED
MEASURING EQUIPMENT.
SPC. LABORATORY EQUIPMENT.

LEDON INSTRUMENTS LTD.
96, Deptford High St., London, S.E.8.

TIDEWAY 2689

TELEPRINTERS
PERFORATORS

REPERFORATORS
TAPE READERS

Pen Recorders, Terminals and V.F.
Telegraph multi -channel units; Testing
Equipment, Test Frames, Telephone
Carriers and Repeaters; Signalling
Rectifiers and Relays, Transformers,
Transmit and Receive Filters; Repeating
and Retardation Coils; Racks, Relay Bases,
Uniselectors, Remote Control Trans-
mitters, British, American and German
Equipment.

BATEY & CO., GAIETY WORKS,
Akeman Street, Tring, Herts.

Tel.: TRING 2183 and 2310
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HIGH
STABILITY

LONAIIINHATIONS

Present-day radio communications services call for a receiver with a most exacting performance,
particularly as regards frequency stability and setting, allied to ease of control.
The Eddystone " 880 " High Stability Communications Receiver has been designed expressly for
use in professional communications systems and the specification reaches the high modern standards
required. Many refinements are incorporated, and the versatility is such as to make the receiver
eminently suitable for such applications.
The special principles employed result in an exceptionally high degree of frequency stability.
Throughout the tuning range of the receiver, which is from 500 kc/s to 30.5 Mc/s, the long-term
drift does not exceed 50 cycles. Particular care has been taken to reduce spurious responses to
an absolute minimum and the figures for such characteristics as cross -modulation, blocking, inter -

RECEIVER modulation and image ratio are extremely good. The electrical performance is well maintained
in every way and conforms to accepted professional standards.
High " front-end " selectivity is provided by two fully tuned r.f. stages and all tuning is accomplished
with a single knob. The tuning rate is linear and the large, clear scale shows only the range in use.
The frequency to which the receiver is tuned can be read off easily to within one kilocycle.
Radiation at any frequency has been reduced to a remarkably low figure. In practical operation,
the " 880 " possesses marked superiority in rendering signals at maximum intelligibility.
Comprehensive information and the full specification is available on request to Professional and
Commercial Organisat ions.



SAVBIT
FOR
INDUSTRY

The best present for factory
operatives is to know that
adequate supplies of 7 lb. and
1 lb. reels of Ersin Multicore
Solder are available for 1961.

ERSIN

Wireless World

HOME
CONSTRUCTORS'
PACK

The amateur radio enthusi-
ast will always welcome a
reel of Ersin Multicore Sol-
der. 19 ft. of 18 s.w.g. 60/40
alloy. 2/6d. per reel (subject).
Or if you feel generous give
a 5/- carton.

BIB TAPE ACCESSORY KIT
The perfect present for every tape
recorder owner. The kit contains
a Bib tape splicer with 6 spare
cutters, reel of splicing tape,
24 tape identification labels and
quick reference chart of playing
times for standard tape lengths at
different speeds with typical play-
ing times of standard orchestral
works. 28/6d. each (subject).

DECEMBER, 1960

BIB WIRE
STRIPPER AND CUTTER

This 3 -in -1 tool will be in
constant use. It strips insu-
lation .without nicking the
wire, cuts wire cleanly and
splits plastic extruded twin
flex. 3/6d. each (subject).

MULTICORE SOLDERS LIMITED  MULTICORE WORKS  HEMEL HEMPSTEAD  HERTS (BOXMOOR 3636)


