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R GOOD SET .
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DESERVES

A BICC
T/VDOWNLEAD® T

B

A
80-ohm screened twin
cable. T3109

B
71-ohm solid dielectric
Use BICC Downleads for all your Cizodesl e Ll

T/V installations. They’re made to 80-ohm unscreened

5 5 twi ble. T3066
close specifications from first grade mea

materials to ensure a long dependable life
and precise characteristics. Keep your
customers satisfied by giving them the best

possible results,

Further information on BICC T/V Downleads is
available in Publication No. 244A/T Write to-day for
a free copy.
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BRITISH INSULATED CALLENDER’S CABLES LIMIT;ED\
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Important trends in

The ECL80 comprises a triode
and an output pentode in one
envelope, the two sections having a

common cathode.

It is primarily intended for tele-
vision applications in which the
pentode section is the frame out-
put valve and the triode section is
the line oscillator. It may, however,
be employed for a wide variety of
other applications, among which
may be mentioned the following:—

1 Triode as frame blocking

.oscillator ; pentode as frame
output valve.

2 Triode as A.F. voltage ampli-
fier ; pentode as sound output
valve.

3 Triode as power grid detector;

pentode as sound output valve.

4 Triode as either frame or line
oscillator ; pentode as sync.

separator.

5 Triode as frame interlace valve;

pentode as sync. separator,

6 Triode as one half of a frame
multivibrator
frame output valve,

pentode  as

VALVE DESIGN

MULLARD TRIODE-OUTPUT PENTODE TYPE ECLS80O

RATINGS and CHARACTERISTICS In common with the other valves in

Heater
Vh
Ih
Capacitances
gt-ap
Cat-ap
Cgt-gl
Cat—gl
Trlode Section
Cgt-k
Ca—k
Ca—gt
Cgt-h

Pentode Section
Cin
Cout
‘Ca—gl
Cgl-h

Characteristics
Triode Section
Va
Vgt
la
gm
fa
u

Pentode Section

0.07 puF
0.85 puF
0.1 puF
0.1 ppF

2 upF

0.3 puF
0.8 uuF
<0.05 upF

5 puF

S pufF

0.1 uuF
<0.25 pupF

100 Vv
23 V

4 mA
1.4 mA[vV
125 KQ
17.5

170
170

< <

-67 V
1.5 mA
2.8 mA
34 mAlY
0.15 MQ
14

the new Mullard television range,
the ECL80 has a heater rated at
0.3A and is, therefore, suitable for
use in equipment employing the
transformerless technique for D.C./
A.C. operation. For the same reason,
also, the valve is designed for
adequate performance at an H.T.
voltage of 170V,

The addition of the triode in the
same envelope as the pentode, and
the low heater voltage rating (6.3V)
facilitates the design of receivers
with a heater chain of less than
200V, including a limiting device to
protect the heaters from excessive
surge currents.

Reprints of this article together with additional
data may be obtained free of charge from the
address below.

MULLARD ELECTRONIC PRODUCTS LTD.,
TECHNICAL PUBLICATIONS DEPARTMENT,

CENTURY HSE., SHAFTESBURY AVE., W.C.2
MVM 143



VOL. LVI.

Show Survey

Wireless World presents a broad survey of the

trend of design in radio equipment generally
as exemplified at the National Radio Exhibition,
held recently at Castle Bromwich. In reading this
report it should be borne in mind that, in many
fields, the Show was not fully representative.
True, as we said in our last issue, few aspects
were entirely unrepresented, but in some branches
very small cross-sections of the British industry’s
productions were on view. That, incidentally.
seems to us to be a pity ; there is a great deal to
be said in favour of a comprehensive exhibition
which serves as a focal point of the radio year in all
its aspects.

As was to be expected, television was the star
feature and clearly it appealed most to the majority
of visitors. It becomes more evident than ever
that the public insists, rightly or wrongly, on the
largest possible picture it can get for its money.
Wisely enough, the industry has done all it can to
meet this demand, both by producing large-tube
direct-viewing sets and projection models.
Further, some designers now make the maximum
possible use of the available area of existing tubes
by ‘‘cutting corners’’ in the mask ; this trick will
probably prove acceptable, as very little is gener-
ally lost by eliminating the corners of the picture.

As the television service is extended more widely
over the country, more attention is naturally given
to station selection. Though the fully tunable set
is still rare, there were several examples at the
exhibition. A more usual plan, which will prob-
ably satisfy the needs of most potential viewers, is
to provide interchangeable tuning units for the
various channels.

There is a growing tendency to cater for the
fringe areas, and special long-range television
receivers, sometimes with an extra r.f. stage, have
been produced. Many designers wisely face the
fact that some deterioration of picture quality must

IN the following pages the technical staff of
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be expected where signal strength is low, and
various means—including the reduction of band-
width--are adopted to give the most acceptable
picture under difficult conditions. High-gain
aerials for the fringe areas are being produced in
great variety. With regard to television aerials
generally, real progress seems to have been made
in improving both their mechanical and electrical
properties, particularly in the direction of better
weatherproofing. In the future we should see
fewer of the ‘‘ lopsided H aerials*’ cited recently by
a contributor to our pages as responsible for some
of the @sthetic prejudice against television.

It was evident that visitors to the Castle Brom-
wich show greatly appreciated the facilities for
side-by-side comparisons of television receivers in
operation. Indeed, it is difficult to call to mind
any other exhibition where the public can make
similar comparative evaluations of performance of
the products of practically all competing manufac-
turers. The success of this section of the exhibition
makes us wonder whether the same kind of thing
could not be done for high-quality sound repro-
ducing equipment. Unfortunately, the ear is
much less selective than the eye, but possibly the
difficulties might be overcome.

In one respect, however, the show was inferior
to some of those conducted by comparable indus-
tries. There were very few attempts to demon-
strate to the lay visitor any technical points in
sound or vision receivers, and still fewer exhibits
designed to inculcate in him any intelligent interest
in the working of his set. Does the radio indus-
try face with complacency a situation where
receivers are bought only on the *“ eye appeal ”’ of
the cabinet? Admittedly it is not easy to explain
to the layman what is happening electrically inside
a radio receiver. But, by the help of mechanical
analogies and visual aids, it should be possible to
capture the interest of at least the younger genera-
tion.
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Radio Exhibition Review

Trends in Design — and Some Highlights

We present leve reports from the Wireless World
Technical Staff on the things that nost impressed
them at the vecent 17th National Radio Exhibition at
Castle Bromwich.

TELEVISION

finality in television receiver design, either

externally or internally. Externally, the
most obvious tendency is towards the use of large
tubes. There were more 12-in models exhibited than
smaller ones and 15-in sets were not at all uncommon.
The second notable feature is the number of sets
having a tinted protective cover plate for the tube.

! I ‘HERE is still no evidence of anv approach to

The majority are clear but at least six firms showed McMichael Model 512 television set with continuous
sets with tinted plates, ranging from the pale grev tuning,

of Ultra to the * near black "' of Ferguson, Invicta Masteradio Modal T8s5: table model with long. and
and Pye. The object is to improve the picture con- medium-wave broadcast receiver.

trast when the set is used in a lighted room. The
blackest black that can be obtained is the colour of
the tube face and while this is a true black when
viewing in darkness, it is nearly white in davlight
The tinted screen darkens the blacks because the
ambient light has to pass through it twice and the
picture only once. It requires, of course, an initially
brighter picture.

The third obvious trend is less general, but quite
a few sets are designed to provide a larger picture by
" cutting corners.” The tube mask is provided
with nearly semi-circular, instead of straight, sides,
the top and bottom edges being straight. The picture
width is made unearly equal to the tube diameter
and so the corners of the picture are cut off. Little
if any of the useiul picture is lost. Mask shapes vary
between the two extremes of this nearly circular-side
type and the nearly rectangular. Probablv the
majority exhibit a very slight curvature. . i

Table models are common now even for 1z-in f clg;ll'lirl:::gg?:g fcrl"‘;:ﬁ;
tubes, but very many console types were shown. of the Ekco TC140.
Combined television and broadcast sets are not nearly
as common although most firms had one model of
this type. Some ingenuity has been expended in
combining the two, for the arrangement of the ——Ilﬁ:
tuning scale of the broadcast set without unduly
increasing the size of the cabinet has its problems.

In the Masteradio T851 the scale is carried in a
projection at the top of the cabinet while in the
Cossor 920 the scale and control knobs are in a movable
flap which can be folded down flush with the top. SA":,];S?YH

There is no more internal uniformity than there is CIELIIR
external. . There is definitely a trend towards the ‘ {l

HEIGHT

WV)

use of higher voltages on the c.r. tube and g kV is
fairly common. Few sets use less than 6 kV. As a
vesult, scanning power requirements have increased.
At the same time the widespread adoption of the

b—AAN
—
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transformerless set to reduce size and weight has
increased the difficulties of scanning.

It has, therefore, become a very common practice
to use an economy circuit with a so-called * efficiency”’
diode to provide h.t. boost. In practically all the
smaller sets the e.h.t. supply is taken from the line
fly-back. Usually a single rectifier valve is employed,
its filament being supplied by a winding on the
line-scan transformer. A few sets, however, have two
such valves in a voltage-doubling circuit—the R.G.D.
1700 is one.

In their bigger sets, however, R.G.D. use an h.f.
oscillator supply and this course is also adopted by
Dynatron who obtain 8 kV in this way. English
Electric, however, adopt the ringing choke method.

Low-inductance frame deflector coils are now almost
universal. Because it is impracticable to obtain a
high enough inductance in the coupling transformer
to maintain linearity, correction circuits are needed.
I'here are two main types with many minor variations.
One involves negative feedback from the anode of
the output valve and is used in various forms in the
Ekco (see Fig. 1), HALV. and Marconiphone sets—
to mention only three. The other does not depend on
feedback but consists in integrating the saw-tooth
output of the scanning oscillator and adding a suitable
amplitude to the original wave. One system, used in
the R.G.D. 1700, has a double integrator and is shown
in Fig. 2.

Blocking oscillators are widely used as saw-tooth
generators but the thyratron is still employed by some
designers. Single-valve self-oscillating current gen
erators for the line scan are tending to increase,
although they are hardly common as yet. Murphy
adopt this sytem and Pye have one in which the con-
trol and screen grids of a pentode are used for the
oscillating action so that the anode is left free for
a more-or-less normal circuit. This arrangement

was described in detail in the August Wireless World.

Cossor Model g2o with broadcast receiver having dis-
appearing tuning scale.

WIRELESS WORLD, OCTOBER 1950

On the signal side there appears to be a definite
trend towards the superheterodyne. This is not
surprising in view of the way in which it simplifies
station selection. The straight set is not dead,
however. As it is almost impracticable to provide
for several channels in this type of set, the usual
procedure is to make the r.f. side a sub-chassis
which can be changed by the dealer as a unit to suit
the required station

In the superheterodyne various methods of station
selection are adopted. In some a change of coil
connections with re-trimming (Philips) is needed ;
in others plug-in coils are used, and in still others only
re-trimming is required.

Bush adopt continuous tuning in the TV22 (9-in)
and TVz4 (12-in)with a composite dust-iron metal-slug
core. ‘The oscillator has a knob control for user
adjustment while the two signal circuits are screw-
driver controls. All three are accessible from the
rear. The McMichael Model 512 also has knobs
moving close-fitting metal sleeves outside the coils.

For couplings in both superheterodyne and straight
sets stagger-tuncd single circuits and coupled pairs
are widely used. In their straight set, however, Pye
employ two sets of four coupled circuits arranged as
shown in Fig. 3. On account of the greater selectivity
obtainable only one sound-channel rejector is needed.

While most makers can provide a pre-amplifier
for fringe area reception, some firms offer special
models. In some cases these include an extra r.i.
stage, in others the long-range set is the normal model
with the circuits differently damped and aligned to
give higher gain with a smaller bandwidth. This
reduction of bandwidth is not necessarily the disad-
vantage which it may at first appear, for it reduces
noise and under long-range conditions may well
provide a more acceptable picture.

The use of ignition-interference limiters 1s now
general on botl vision and sound channels. A simple

SAW-TOOTH
INPL
HEIGHT
Fig. z. Double integrator used for linearizing the

frame scan in the R.G.D. Model 1700.

Fig. 3. Pye four.stage wideband i.f. coupling network.
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series-diode limiter on sound is usual and no adjust-
ment is provided. On vision there is more variety.
A shunt diode with a threshold adjustment is common.
A diode-controlled feedback circuit is also widely
used, however, and is sometimes made automatic.
This user simplicity is paid for, however, by some
effect on the picture quality since the circuit is likely
to operate on the picture highlights under conditions
of no interference.

The permanent magnet has nearly displaced the
electromagnet for focusing and picture centring is
nearly alwavs accomplishcd by tilting the magnet,
An unusual feature of some of the G.IZ.C. models,
however, is the provision of electrical centring bv
means of a subsidiarv deflector-coil system.

Turning now to projection receivers, the differences
are quite small for the requirements of the projection
tube differ but little from those of the directlv-viewed
variety. The scanning requirements are much the
same, the input signal needed is somewhat greater,
but not vastly so. The only major difference on the
receiver side is the provision of tubc safetvy devices
to black out the tube in the cevent of a time-base
failure. The e.h.t. supply is invariably 25kV taken
from a pulsed-choke supply through a voltage tripler.

The Schmidt optical system is employed and
practically all projection sets are bascd on the
Mullard tube and projection system. They differ,
however, in the kind of viewing screen emploved.
Decca adopt a ground-glass screen but most firms
employ plastic with lenticular ruling to obtain a
controlled directional effect. The aim is to restrict
the viewing angle in the vertical direction considerably
and also horizontally to a lesser degree, in order to
increase the picture brightness within the restricted
viewing area.

TELEVISION ACCESSORIES

S an aid to long-distance television reception
A several 3- and 4-element aerial systems were
shown. Comparatively close spacing of the
elements has to be adopted in order to keep the overall
linear dimensions reasonable and, as this has the etfect
of greatly lowering the centre impedance, various

Two of the several methods used to ensure a weather-

proof junction box for television aerials : (left) Wolsey

and (right) Antiference.
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Some examples of the new cable plugs and sockets
(a) Aerialite two.piece co-axial plug and the twin-
screened at (b). The Belling.Lee new twin plug and
socket is shown at (c) and the co.axial for semi-air-
spaced cables at (d).

methods of restoring it to a figure suitable for con-
necting a low-impedance feeder are being adopted.

Telerection use a ' T’ match on one of their 4-
element aerials and a line transformer on another.
The * T’ match avoids the need for a centre insulator
in the main dipole and possibly leads to greater
strength at this point.

Other makers, such as Belling and Lee, Aecrialite
and Wolsey, favour folded dipoles, which again
make for stronger centre elements, since one rod can
be continuous and securelv clamped to the main
boom. Antiierence obtain their matching by using a
short stub.

Aerial development has not stopped at the 3- and
4-element systems but investigation is being made
into the possibilities of more elaborate arrays for the
extreme limit of range. For example, Wolsey have a
6-element system arranged as two side-by-side
assemblies of 3 elements, while Aerialite have in-
troduced an 8-element system, arranged as two 4-
element sections side bv side.

The centre insulation of most dipoles is a weak
point and accordingly has been receiving some atten-
tion recently. Fairly massive insulated mouidings
ensure adequate strength but moisture seeping in can
play havoc with the efficiency of an aerial. In fringe
areas semi air-spaced feeders are often vsed and the
slightest trace of water in the air cells of the feeder
will completely change its characteristics.

Weather-proofing and sealing the essential open-
ings, such as the channels in which the rods fit, the
fitting for the cross arm and the inspection cover
giving access to the dipole terminals for connecting
the feeder, have all come in for serious attention and
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rubber seals, rings and washcrs are used quite lavishly
1o keep the inside dry.

Plugs and sockets for aerial feeders have also come
in for some attention. Simplification of the loading
of the cable is the main aim and the new plugs in
co-axial, screened-twin and unscreened-twin types
made by Belling and Lee and by Aerialite exemplify
the work done in this field.

BROADCAST RECEIVERS

LTHOUGH some consolidation in the ranges

of the more prolific manufacturers was evident,

the choice of tvpes offered by the industry
as a whole was wider than ever and a number of
out-of-the-wayv needs are catered for. Asan example,
Eddystone make a yachtsman’s receiver with a dial
calibrated for time signals, navigational aids, etc.,
and a baitery-operated receiver with pressure-drive
horn loudspeaker for communal listening outdoors
under tropical conditions. Pyec offer a battery
receiver (Model P47B) with bandspread tuning.

Numerically, the most signihcant growth since
last vear has been in a.c./d.c./baitery sets, with * all-
dry " battery portables and a.c./d.c. transportables
close runners-up. Built-in frame aerials have in
general increased in size and efficiency, and separate
h.t. and 1.t. batteries are now fitted in preference to
the combined block batteries of a few years ago.
The general tendency is to provide capacity for much
larger batteries.

An increzse in the number of sets fitted with
“magic eve’ tuning indicators was noted, and
many features, such as variable seclectivity, which
were omitted during the immediate post-war austerity
period, are showing signs of returning in moderately
priced sets (e.g., Murphy A170).

Circuit design in the r.f. and i.f. stages has, in
general, followed established practice, but a notable
exception is to be found in the H.M.V. Model 5213
(" European ”’ version of the Model 1121) which
makes use of an earthed-grid r.{f. amplifier before the
frequency changer. Designers scem to have found the
a.f. stages a more flexible medium for the exercise of
ingenuity ; variations of design are wider in feedback
and tone control circuits than in any other part of the

circuit. Fig. 4 shows the essentials of some typical
examples.
In the Ultra  Leader,” negative feedback is

Cutaway view of Murphy A144 portable.

WIRELESS WORLD, OCTOBER 1950

increased as the volume control is moved towards
minimum and the frequency response has been de-
signed to give good balance as well as low non-
linearity distortion at medium and low volume levels.
This circuit also shows the tapped output trans-
former primary for hum neutralization in the h.t.
supply, an economical method of smoothing which
is also used in Kolster Brandes sets.

The Philco tone control gives a progressive top
cut and bass boost by virtue of the small series

Fig. 4. Examples of feedback and tone control circuits
in current broadcast receivers.
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capacitance C, and the larger shunt capacitarce C,,
the latter having the effect of reducirg feedback at
low frequencies.

A balanced circuit providing both positive and
negative feedback from a separate tapped winding
on the output transformer is used in several of the
Kolster Brandes rcceivers. On weak stations feed-
back is slightly positive and gives a more favourable
a.c./d.c. ratio in the diode load, as well as maximum
sensitivity. On strong stations negative feedback is
increased as volume is reduced, but a small bypass
condenser ensures less feedback at high frequencies
and a consequent top boost to offset i.f. sideband
cutung.

The influence of miniature valves in reducing the
size of small transportables was everywhere apparent
and the cutaway model Aryy shown by Murphv
exemplified the kind of layout which is possible. In
some cases there was evidence of local modifications
to cabinet lines in the interest of ventilation, which
suggests that some designers have overlooked the
fact that the valve makers, for all their skill, have not
vet succeeded in miniaturizing the watt.

Among larger sets the interior layout of the Kolster
Brandes export model FR20T is noteworthv. A large
drum tuning scale with eight bandspread ranges
occupies the middle of the cabinet, and the chassis is
divided into two sections with r.f. and frequency
changer on the left and i.f. and a.f. stages on the right.
In the H.M.V. Model 1121, four transparent horizontal
tuning scales are arranged as louvres to the loud-
speaker grille, giving a good scale length without
increasing the frontal area of the cabinet.

Louvred tuning scales are mounted in the loud-
speaker aperture of the H.M.V. Model r112I.

Division of chassis to accommodate tuning scale drum
in the K.B. export model FRzoT
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Radio-gramophones, with verv few exceptions,
were fitted with three-speed gramophone turntables,
to play long-playving as well as 78-r.p.m. standard
records. This development is discussed in more
detail under the heacling of Sound Reproduction.

Special broadcast receivers shown included a
comprehensive range of schools equipment by Ekco.
A compact portable radio-gramophone for use in
rural schools has been added to this range and
weighs only 30 Ibs., with dimensions of 164 4% X710
inches.

Two new .M.V, car radio receivers were shown
by S. Smith & Sons (Radiomobile), a basic five-valve
superhet (Model 4100) and an eight-valve (Model 4200)
with r.f. stage and push-pull output giving 57 watts.
Both sets make use of permeability tuning with push-
button mechanical pre-set tuning as well as con-
tinuously variable control,

SOUND REPRODUCTION

HE most imporiant activity in this field centred

around the advent of long-playing records, and

the reaction of designers to the various methods
of reproduction available. Tecord changers with
spceds of 334, 45 and 78 r.p.m. are being fitted to
most radio-gramophones, and, to cope with the
ditferent stylus sizes and needle pressures required
by standard and microgroove records, most manu-
facturers are fitting interchangeable plug-in pickup
heads. Turnover heads with a o.oo1-inch radius
stylus on one side and 0.0025-inch on the other are
available with magnetic or crystal movements, and
have been adopted by a few firms ; Ferguson, on the
other hand, have fitted a single fixed head with the
compromise stylus tip radius of 0.0017 inch.

Long-plaving records have a pronounced rising
characteristic towards high frequencies compared
with standard shellac records, and a different
reproducing response curve is required in each case.
Most makers seem to have left this to the existing
tone controls in their sets and to the ear of the
castomer, but there are one or two notable excep-
tions. Decca fit their pickup heads with three-pin
plugs, the connections of which are arranged to select
automatically the appropriate correction circuit in the
amplifier ; a similar arrangement is adopted in K.B.
radio-gramophones. In their model A172R, Murphy,
who use a moving coil for 78 r.p.m. and a lightweight
moving-iron pickup with higher sensitivity {or
334 r.p.m. records, have taken advantage of the
spindle extension on the speed-change control of the
Garrard RC72 record changer to switch-in appropriate
alternative correction networks via a Bowden wire
control.

The Show was not really representative of loud-
speaker manufacturers, but the few new models
shown were of more than usual interest. Decca
have introduced a corner cabinet loudspeaker of
modest size and price with surprisingly good bass
response and spatial distribution of high frequencies.
An 8-inch unit is mounted at the ““ back ” of the
cabinet (Fig. 5) and the forward radiation is reflected
and scattered by the corner of two walls from which
the cabinet is spaced by a few inches. At the back
the diaphragm feeds a quarter-wavelength closed pipe
resonator and is introduced about } the length from
the closed end in order to excite the fundamental but
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not the 3rd and other odd harmacmcs. The pipe is
tapered with the open end about twice the cross-
sectional area of the closed end , this damps and
broadens the fundamental resonance by virtue of the
increased radiation resistance and at the sam: time
increases the electro-acoustic efficiency. A smooth

R.G.D. type RCs professional mobile tape recorder.

Fig. 5. Illustrating the principie cf the Decca corner
cabinet loudspeaker.
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response down to 50 ¢/s is obtained with very small
excursions of the speech coil, and the response is
largely independent of the diaphragm fundameutal
resonance frequency. It is claimed that the overall
efficiency is further increased by the fact that the
general sound source from the corner of the room is
a solid angle of =/2 compared with 2= for a plane
bafttle.

\Whiteley Electrical have introduced a 12-inch
version of their ro-inch concentric duplex loudspeaker
with a new graded long-fibre pulp material for the
main diaphragm, and all-aluminium construction for
the h.f. horn drive unit. DBoth moving coils now
have an impedance of 15 ohms which simplities the
design of the cross-over network. Loudspeakers of
this type with the h.f. horn passing through the
centre pole of the magnet system now have many
adherents, and Decca were showing sectional models
and response characteristics of the duo-centric unit
now fitted in the Decola radio-gramophone.

The new Goodmans concentric diffuser is a loud-
speaker designed for 360-degree distribution of sound
for public address, and consists of a flattened spherical
Helmholtz resonator to load the 1o-inch moving-coil
unit down to 50 ¢/s, and a cone diffuser to spread the
higher frequencies in a horizontal plane.

A wide range of public address equipment was
shown bv Trix, one of the most interesting of their
new products being a very compact portable r2-watt
a.c./d.c. amplifier (Type U86) using miniature valves,
with 1wo 8-inch speakers, moving-coil microphone
and stand, and measuring 14} X 11} % 13} inches.

Magnetic recording equipment for both domestic
and professional use was shown by R.G.D. The new
type RC3 mobile tape recorder has a frequency
response of 40-10,000c/s -+ 2db and has provision
for a wide range of input and output conditions to
comply with current Dbroadcasting and recording
requirements. Another new tape recorder shown was
the Scophony Baird ‘“ Home Recorder,” a self-
contained portable for domestic use with built-in
6-inch loudspealer.

TEST AND MEASURING GEAR

' QUIPMENT for testing television receivers in
E the absence of an external signal was shown by

several firms this year. The test pattern pro-
vided takes the form of a series of broad bands which
can be switched to appear either vertical or horizontal

Pye Television Pattern Signal Generator.
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for checking the linearity of the time bases. From
the width, spacing and general clarity of the bands
a very good indication of the performance of the
set can be deduced, but if a more detailed investiga-
tion 1s needed, test sets designed for use with an
external oscilloscope have to be employed.

A typical test set of this latter kind is the Pye
television pattern generator which has a built-in r.f.
oscillator covering 40 to 70 Mc/s, a sweep generator,
modulator providing 4 vertical bands or 8 horizontal
and a calibrated piston attenuator. _ The sweep
generator frequency-modulates the applied r.f. signal
and produces a visual indication of response of the
r.f. and i.f. circuits on a c.r. oscilloscope. Wide-band
and over-coupled circuits, and also rejectors, are
casily aligned by noting the effect of adjustments on
the response.

The Cossor ** Telecheck *’ is intended for use in a
similar manner but it has a slightly wider frequency
coverage, namely 7 to 70 Mc/s and so takes in the
usual i.fs as well as the signal frequencies. Both can
be used without oscilloscopes as self-contained test
sets.

Insulation testing at high voltage is not generally
practicable or safe, with simple equipment, but all
the attendant difficulties appear to have been sur-
mounted in the new high-voltage insulation test set
developed by English Ilectric. It enables measure-
ments to be carried out safely at voltages up to

I ’

Above : Well laid-out chassis of the
Avo Universal Bridge.

HVINSULATION
TESTER

R
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10,000 d.c. by using the rectified output from an r.{
oscillator ; the short-circuit current does not exceed
0.5 mA under any condition. The threshold voltage
of breakdown can be determined by utilizing the
ionization method. audible warning of impending
collapse being given by the bhuilt-in amplifier and
loudspeaker.

Developments in general-purpose test gear continue,
and Mullard have introduced a new valve bridge with
switching for valve-holder connections and voltage
selection actuated by inserting a perforated card in a
slot and pressing a lever. Cards covering compre-
hensive tests on some 600 valves are available.

The Avo countribution to this category is a new
universal bridge to extend the scope of their test gear,
while Taylor have two high-resistance, 20-kQ/V,
multi-range meters, the types 72A and 77A respec-
tively. One covers 3 kV d.c.

OTHER EXHIBITS

HE continued popularity of thé germanium
crystal was evident from the fact that three
brand-new types were on view in an exhibition
which was not, on the whole, remarkable for new
components and accessories. The B.T.H. CG5/M
and CG6/M, shown by Ediswan, have been developed
mainly to replace thermionic diodes in television cir-
cuits, whilst the GEX66 is an addition to the GEX

e

Above : Mullard High-speed Valve Tester.

Above : Ediswan high-speed moving-coil multiple pen

recorder. Left : High-voltage insulation test set made
by English Electric.
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range shown by G.E.C. and is notable for a more
linear characteristic at the lower voltages. This
general tendency to oust thermionic diodes from
television receivers was further exemplified by
Westinghouse and S.T.C., who showed tubular recti-
fiers with high-voltage plates suitable for obtaining
e.h.t. from the line flyback. S.T.C. also had a new
miniature metal rectifier, the RMy, designed chiefly
for television-receiver h.t. supplies.

The modern criterion of smallness was noticeable
as a common factor in several different fields of
activity. For instance, the latest '‘Convette”
battery eliminator shown by Amplion measured only
23in x 33in x 43in and weighed 1} Ib, although their
model PR 1 was actually the smallest on the stand.
Turning to r.f. components, the same trend was well
illustrated by the new Eddystone range of miniature
tuning coils, giving a frequency coverage of 3 to
33Mc/s, for these were obviously the result of a
straightforward reduction in size from the plug-in
ribbed-former pattern for which the firm is already
well known. The lower-frequency coils had been kept
within the same small dimensions by using dust-iron
cores to obtain the necessary greater inductance.
Exceptionally small mechanical movements and pres-
sures also came into the picture with the new Bulgin
microswitch, which has an ingeniously simple s.p.d.t.
action. Models of this are available for currents from
5 to 10 amps at 250 volts and for different degrees of
mechanical operation.

There were no outstanding new developments in
materials, but one or two well-known commodities
were being applied in different ways. For example
a new and simple method of insulation was put for-
ward by Telcon, who pointed out that metal compo-
nents can be given a coating of Telcothene simply by
heating them, plunging them into Telcothene powder
and then applying more heat until the adhering
powder melts into an even layer. Various coated
specimens were shown by way of illustration. Then
in another field, Multicore Solders revealed that there
is now a tendency in the industry to use finer gauges
of solder and that, as a result of the present high
price of tin, many firms are changing from 60/40
alloy to the cheaper 50/50 alloy.

Miniaturization and television were the twin key-
notes of the valve displays this year. The Mullard
Noval-based valves far television are now well-known,
but Ediswan had two new efficiency diodes, U281

WIRELESS WORLD, OCTOBER 193¢

Aerialite three-pin mains suppressor with
case removed, showing how the filter com-
ponents are incorporated in the moulding.

and US8o1, and a new e.h.t. rectifier U24. Sub-
miniature valves for hearing-aids were shown by
Mullard and by Hivac, who had an interesting tlat
sub-miniature beam tetrode, the XFY23, which has
been designed as an output valve for the modern
hearing-aids using only 15-V h.t. batteries. Hivac
also had a sub-miniature electrometer valve, the XEz,
in which the grid connection was brought out at the
top of the silicone-treated bulb, thereby obtaining
the exceptionally high leakage resistance of 10'® ohms
between it and the other electrodes.

Aluminization was a common feature of many ot
the television picture tubes on show, although there
is still some disagreement on its merits and it has
certainly not been adopted to the exclusion of the
plain-backed picture tube. Amongst the oscilloscope
cathode-ray tubes shown by Cossor, the 8g] was in-
teresting for its new beam-trap device intended for
use between shots when photographing the screen.
This consists of a cup-shaped anode into which the
beam can be directed by the X-shift control so that
no stray electrons will accidentally irradiate the
screen and fog the film.

Much prominence was given to the problem of
interference and several aerial manufacturers gave
weight to the old adage that prevention is better
than cure by exhibiting interference suppressors along
with their anti-interference aerials, Of particular
interest was a handy type of mains suppressor by
Aerialite, consisting of an LC filter enclosed in a
standard three-pin 5-amp plug socket.

Business radio was well represented by various
makes of mobile radiotelephones working on crystal-
controlled spot frequencies. Typical examples were
shown by Pye, who had a new 12-15 watt equipment
with extra facilities for selective calling and loud-
hailing, and by Wolsey, who are distributing the
small Hudson 5-watt mobile set which is all housecl
in one unit so that it can easily be fitted under the
dashboard of a car.

Working demonstrations of the few electronic
equipments on show made up, to some extent, for
their small number. An interesting high-speed pen
recorder with eight pens operated by moving coils
was shown by Ediswan, having a flat frequency
response +35 per cent from zero to goc/s. Another
visual demonsiration came from the A.T.M. regenera-
tive repeater, which was shown in the process of
reconstituting distorted teleprinter signals.

Left : Hivac subminiature valves ; XFY23
beam tetrode on the left and XE2 electro-
meter valve on the right.
microswitch with the moulded case cut
away to show the s.p.d.t. action.

Below : Bulgin CaraciToRs

Right :

DUST-CORED COILS

349

www americanradioht&torv com


www.americanradiohistory.com

ELECTRONIC CIRCUITRY

SELECTIONS FROM A DESIGNER’S NOTEBOOK

By J. McG. SOWERBY (Cinema-Television, Lid.)

Reducing Drift in

N the first part of this article (August issue) we
saw how drift arising from fluctuations in the
cathode emission of a valve could be balanced
out by the use of an extra valve to form a bridge
circuit. A double-valve circuit (Fig. 3) was then
described in which the effects of heater fluctuations
were reduced to negligible proportions even when a
single-ended output was taken—an advantage over
the simple bridge circuil. To continue from there,
sunilar results to those given by the circuit of Fig. 3
can be obtained by the use of a diode triode? with a
genuinely common cathode. Such a valve is the
6Q7G, and the circuit is shown in Fig. 4. Here the
diods= is arranged alwavs to draw more current than
the peak current required by the triode. As before,
if v = ¢, then v merely adds to IZ, to change the
current in R, only by a very small percentage and
the common cathode potential by a similarly small
amount. Using a valve tvpe with a genuinely common
cathode, a discrimination of 20 to 1 against heater
fluctuations can usually be obtained. If v and »” are
unequal it is as if a voltage of (v — v) were applied
to the input. The amplification of the stage of Fig. 4
is reduced by the resistance in the cathode circuit,
and this is—when R, is large—effectively the diode
anode resistance R, The amplification is given by :
— wRe

(1t 1) R, + R, + 7,
and it has been stated? that
0.09,

= approx.

d
where 1, = diode anode current, when an oxide-

3 “Vacuum Tube Amplifiers,” Vallev and Wallman,
1st Ed. McGraw-Hill, p. 458 e/ seq.

R,

Fig. 4. Diode compensation circuit ; R, and R, provide the triode grid bias.
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D.C. Amplifiers—2

coated cathode type is used at low currents of a
milliampere or so. At a diode current of rm4, R,
will thus be about 9o ohms.

Series-Valve Circuits

The {oregoing circuits depend for their operation
on equality between v and »” and no provision has
been made for their inequality. A circuit has been
devised, however, where such provision can be
made and is shown in Fig. 5. Here scction (a) forms an
amplifier and (b) fornis a control section which
maintains the anode current in (a) constant in the
absence of any input. The resistance R, provides
bias for section (b) and IR, is adjusted so that constant
current is maintained in section (a) with slightly
varying heater supply voltage. Tt can be shown
analytically that if v = v’, R, = 1/gm, for perfect
control, when gm,, is the mutual conductance of the (b)
section. If v and v’ are unequal R, will have to be
slightly modified and this is best done by experiment.
The amplification of the stage is given by :

A #Ra
[ 21’(/,
As this circuit has already been described in this
journal % we may pass on to another rather interest-
ing arrangement.

The circuit of I'ig. 6 % is unalogous to that of Fig. 2
imasmuch as it is a bridge in which the valves are
arranged in two adjacent arms. In this case the valves
are in series and for that reason it has the disadvantage
that a valve with a common cathode cannot be used.
A double triode with the valves in the same envelope
7—4~W_ireless_lfbrld,T'ol._4'8, p.111 (May 1942).

5 Artzt, M. U.S. Patent No. 2,310,342.

Fig. 5. Cathode control circuit
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can be used however, and if v = v’ then the condition
for independence of heater-supply voltage is simply
Ry, R, Under these conditions the potential at
terminal 1 is half the h.t. supply potential, so that if
the Iv.t. supply is centre-tapped, as shown, zero p.d.
appears across 1, 2 for zero input. The amplification
is found, on analysis, to be simply y/2, where p is the
amplification factor of one valve. Ifvis notequal tov’
adjustment of Ry, (or Rg,) can be made to achieve
the required independence of heater supply voltage,
but then the potential at 1 is not necessarily half the
h.t. potential. This circuit has been widely used in
the U.S.A. with success and forms the first stage of
the amplifier of a popular oscilloscope.

Apart from the impossibility of using a common-
cathode valve type, the main disadvantage of the
circuit is the relatively large input capacitance due
to the Miller effect. This disadvantage is shared by
the previous circuits except in the case of Fig. 3
when R,, — o, and Tig. 4 when a diode pentode can
be used. This difficulty can be overcome in the case
of ¥ig. 6 by the cascoiled connection of I'ig. 7. Here
V, is a double triode and the series connection is as
before except that another triode is interposed between
the two sections, as shown. As before, if the cathode
behaviour of V,(a) and V(1) are the same, Ry, =
R;., for balance ; and, if not, then adjustment of one
cathode resistance or the other achieves the required
independence of heater supply fluctnations. The am-
plification is increased to u approximately (the ampli-
fication factor of one section of V) and if V, is a type
similar to one section of V,, the input Miller eftect
is very small, and the input capacitance is increased
from the static value only by the addition of Cg,
where C,, is the grid-aunode capacitance of V,(a).

H.T. Fluctuations

Throughout these notes, drift has been referred to
as if it were solely a function of heater supply voltage.
This is unfortunately not so, and drift can also arise
from differential cathode ageing, changes in the
resistive components of the amplitier (it is essential

g E_l;:ctro_nic Cil‘anitry, 4. W ., Feb. 1949,_p, 50.

Fig. 6. Series-balance circuit with

bias resistors R;; and R,.,.

10 use wirc-wound resistors for the best results, and
at the least high-stability carbons, much under-run),
grid emission due to deposition of cathodic material
on the grid in manufacture, expansion and shift of
parts of the valve structure with temperature and
mechanical shock, cooling due to draughts on the
valve envelope, and so on. From this incomplete
catalogue, it can be seen that the construction,
ventilation and arrangement of the components is
of paramount importance in d.c. amplitiers, and
considerable care is often necessary to obtain really
wood results. In a good design the overall drift can
be reduced with care to as little as one mV/hour
cquivalent input signal, and a figure of romV/hour
is not difticult to attain using the foregoing circuits.
In each case a ““ warm-up ~’ period of at least 10 to
15 minutes is assumed. In . medium-gain d.c.
amplitiers a ‘‘ constant-voltage ~’ transformer in

v, (9)
Ry,
12
-0 O §
ouTPUT E
VZ
LS | '.‘r‘
VRT
o
=
INPUT é
R
2 k2
o 1 = =

Fig. 7. Cascode version of the series-balance circuit.

Fig. 8. A simple d.c. amplifier. V; and V, are the Mullard 7475, and V,
and V, are the Brimar 12AT7.
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conjunction with one of the foregoing circuits will
often be sufficient. In the best apparatus an electronic
stabilizer can be substituted for the “ constant-
voltage *’ transformer.

Another point which should not be overlooked is
that the circuits of Fig. 2, Fig. 3 (push-pull connec-
tion), and Fig. 6 are also balanced to fluctuations of
h.t. potential, so that the performance of stabilizers
used here may justifiably be relaxed somewhat.
The circuit of Fig. 3 is particularly useful not only
as a first stage (where the drift is subject to the
maximum amplification) but as subsequent stages.
By way of example, Fig. 8 shows the circuit of Fig.
7 as an input stage, and the circuit of Iig. 3 asa push-
ptll output stage for driving a cathode ray tube.

Using the new 12AT7 double triodes an amplitication
of approximately 1,000 is obtained. On an experi-
mental model the h.t. supply was derived from a
conventional full-wave rectifier connected to the
a.C. mains, and the heaters werce operated from a
transformer winding in the usual way, so that no
stabilization was introduced in the power pack.
It was found that on varving the mains supply 4+ 10V
about a nominal 230V, the drift did not exceed an
equivalent input signal of about 1omV—provided
violent surges in the mains supply were absent.
No doubt an improved result could be obtained by
the use of a “‘ constant-voltage " transformer. When
connected to a typical six-inch c.r. tube the frequency
response was found to be 3db down at about zoke/s.

SHORT-WAVE CONDITIONS

August in Retrospect : Forecust for October

By T» W. BENNINGTON
(Engineering Division, B.B.C.)

’I‘HE average day-time maximum usable frequencies for

these latitudes were about the same during August
as during the previous month, whilst those for night-time
were considerably lower.

Day-time working frequencies for long-distance com-
munications were, on the average, rather low, and the
28-Mc/s amateur band, for example, usually appeared
to Le particularly ‘“dead,’”” both for long-distance and
medium-distance " working. Occasionally, however, it
was bLelow the m.u.f. for north-south paths and was
reported as " opening up ’’ on one occasion for communi-
cation to the U.S.A. Frequencies of the order of
24 Mc/s were geuerally usable at the appropriate time
of day, and 15 Mc/s was often usable till aiter midnight.

Sporadic E remained very prevalent, and on one or two
occasions Continental stations on frequencies of the order
of 40 Mc/s were audible here, though, as has been said,
there seemed to he less mediuin-distance activity in the
28-Mc/s band.

Sunspot activity was, on the avcrage, somewhat higher
than during the previous month.

There were some very severe ionospheric disturbances
during the month, occurring during the periods 8th-13th
and 19th-22nd, whilst minor disturbances took place from
1st-3rd and 29th-3oth, During the first two periods
mentioned, widespread displays of aurora bovealis were
seen in this country, whilst reports {rom New Zealand
show that the aurora aqustralis was visible there. Inter-
ruptions to radio communication services were, in both
cases, severe. No Dellinger fadeouts have, as yet, been
reported for August.

Forecast.—There should be a very considerable increase
in the day-time m.u.fs during October, whilst the night
time m.u.fs should continue to decrease.

Day-time working frequencies should, therefore, be
high, and may, in fact, reach their highest seasonal
values towards the end of the month. Frequencies as
high as 28 Mc/s should be regularly usable over north-
south paths at the appropriate times of day, and over
east-west paths this frequency should become almost
regularly usable. Due to the decrease in the hours of
daylight the lower short-wave frequencies will have to be
used for a greater proportion of the total time, and fre-
quencies lower than g Mc/s will be necessary in order
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to maintain night-time communication over high-latitude
transmission paths.

It is unlikely that the E or I, layers will control
medium-distance transmission from this country at any
time of day, and over such distances the day-time m.u.fs
should be considerably higher than during September.
It is also unlikely that there will be much medium-
distance communication on high frequencies by way of
Sporadic E, for this phenomenon should not be very
much in evidence. Tonospheric storms are often preva-
lent during October and periods of bad conditions are,
therefore, to e expected.

The curves indicate the highest frequencies likely to be
usable over four long-distance circuits during the month.
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Television from Krance

Metre- and Centimetre-Wave Radio Links Between London and Calais

By M. J. L. PULLING, M.A., M.LE.E. (B.B.C. Television Service)

B.B.C.'s television O.B. units was limited to

an area within about 25 miles’ radius of the
receiving point at Highgate, this being the limiting
range of the only two mobile vision transmitters then
available. These transmitters have a radiated power
of 1 kW and work on a frequency of about 65 Mc/s.
Their chief drawback is size and weight and the
considerable demands which they make on man-
power. More recently experimental work has been
undertaken with transmitters of much lighter weight
and lower power and working on much higher fre-
quencies, with the object of using two or more in
tandem and so extending the outside broadcast
“ catchment area.”” The particular frequencies used
have been in the neighbourhood of zo0oMc/s and in
bands near 5,000Mc/s and 7,000 Mc/s. Some suc-
cess was achieved earlier this year in the use of these
bands for outside broadcasts from more distant
points ; notably from Southend on May 26th and
20th, and from Trent Bridge, Nottingham, from July
20th to 25th.

Tt was decided to mark the centenary of the lay-
ing of the first cable across the Straits of Dover by
a {elevision programme from French soil. Calais was
an obvious choice both from the point of view of a
programme as well as from its nearness to England,
and the date decided on for the programme was
August 27th. (A second programme was also taken
from Calais on August 3o0th.) This project was clearly
more ambitious than any of the previous ones, and in

IT was not very long ago that the use of the

WIRELESS WORLD, OCTOBER 1950

practice it turned out that four radio links in tandem
were needed for the first programme, and a fifth was
added for the second programme. As the map indi-
cates, the first link was from Calais to Swingate, on
the cliffs near Dover. At Calais, a microwave trans-
mitter with its paraboloid was installed at the top
of the tower of the Hotel de Ville, operating on a
frequency of 4,700 Mc/s. At the first relay point at
Swingate, the receiving paraboloid was set up on

THE FIRST RE-
LAY. Paraboloid
for the microwave
transmitter
mounted on the
upper platform of
one of the masts
at the R.AF.
radar station near
Dover. The trans-
mitter, working on
6,800 Mc/s, is
housed in the can-
ister at the back
of the reflector.

353

www americanradiohistorv com


www.americanradiohistory.com

one of the masts ot the R.A.F. radar station at a
height of 350 feet above sea level.

The output from this was fed in turn to another
microwave transmitter, immediately adjacent, work-
ing on 6,800 Mc/s. The second relay point was estab-
lished at Warren Street, near Lenham, where the
receiving parabeloid was mounted on the top of a
water-tower. For the third link it had been intended
to use a transmitter working on 187 Mc /s, but trouble
developed on this link a day or two before the first

Interior of the transmitting van used at Harvel, near
Wrotham. The technician is shown adjusting the
gear associated with the S.T.C. microwave transmitter.

Unretouched end-of-tube picture taken during the

first television transmission from the Continent.
{Courtesy Marconi’s W.T. Co.
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programme and at the last moment one of the higher
power 65-Mc/s transmitters had to be sent down to
take over this particular link, This was a disappoint-
ment, because it had been hoped to demonstrate how
a range of this kind (Calais to London) could be
spanned by a series of lightweight transmitters and
receivers in tandem.

The third relay point was established at Harvel,
near Wrotham, and here again the top of a water-
tower proved a most convenient location for a receiv-
ing aerial and for the 4,750-Mc/s transmitter which
was to cover the final link to London.

The receiving point in London was on the top of
the tower of the London University, Senate House,
in Bloomsbury. This receiving point had been used
for previous tests and had been found to be very
satisfactory : so it proved also on this occasion. At
this point the picture signals were fed to the G.P.O.
Museum Exchange, little more than half a mile away ;
a normal telephone circuit being used. At Museum
Exchange the signals were fed over the normal route
to Broadcasting House and thence to Alexandra
Palace. Over the whole of this part of the route a
I-in diameter coaxial cable is used.

The chief novelty and technical interest in these
two programmes lies in the linkage by which the
picture signals were transmitted from the mobile
control room in Calais to the central control room at
Alexandra Palace. The total distance is about 100
miles and, at various stages on their journey the
signals were conveyed by almost every means at pre-
sent known in the television art—coaxial cable, a
normal telephone pair, a radio link using a frequency
near the television broadcast band, and, of course,
microwaves. To this already impressive list was
added a further local link in Calais for the second
programme on a frequency ot 187 Mc/s.

A complete television O.B. unit and its staff were
sent over to Calais and good pictures were obtained
with Marconi camera equipment using image orthicon
pickup tubes. The television radio link equipment
was supplied by three British companies—Standard
Telephones and Cables, Marconi’s, and Pye. The
communication transmitter-receivers, which are indis-
pensable for maintaining communication between
adjacent stations, were supplied by Mullard Elec-
tronic Products. They were frequency modulated and
operated on 72 Mc/s. The sound signals were carried
by Post Office lines from Calais to London.

The success which attended this enterprise was in
large measure due to the quite remarkable degree of
help and co-operation which was received. In France,
the civic authorities in Calais, and officials of the
French P.T.T. and of the French Television Service
went out of their way to put at the B.B.C.’s disposal
every facility that was needed. On this side of the
Channel, the same can be said of the Post Office and
the radio industry, on many members of which abnor-
mal demands were made, often at short notice.

PUBLICATION DELAYS

We apologize to our readers for the delay in publi-
cation of recent issues, caused by a dispute in the
printing industry. It is now hoped that ¢ Wireless
World?*” will in future appear regularly on the last
Thursday of each month.
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Variable Filter Tuning

1. — Comparison of Tuned Circuit and

Variable - Filter Response Characteristics

By A. B. SHONE, B.Enz. AM.LEE.

A good argument can be made out for the use of filters, in certain cases,
in preference to the more conventional tuned circuits of a radio receiver.
This article, which discusses the alternative circuits available for obtaining
the required compromise between selectivity and quality, will be fol-
lowed by design details for a receiver incorporating variable filter tuning.

BEFORE comparing the response curves obtain-
able with tuned circuits, coupled tuned circuits,
staggered tuned circuits and filters in a high-
quality receiver, it is necessary to stipulate an opti-
mum characteristic which can be used as a standard
of comparison.

For those fortunate listeners who happen to live
close enough to the wanted transmitter for adjacent-
station field strength to be innocuous, a straight
receiver with heavily-damped tuned circuits is the
ideal solution.  For those of us who are less fortunate
a compromise must be made between quality and
mterference.

As a basis we may start from a typical amplitude-
frequency distribution of voltage for a typical pro-
gramme. The curve given in Fig. 1 is taken from a
paper by L. J. Sivian, H. K. Dunn and 8. D. White,*
and shows the average and peak distribution of
sound for an orchestra of 75 players. There is a big
difference at high frequencies between the mean
energy and the peak energy. Curves for piano,
organ, voice, etc., show a similar disparity between
mean and peak energy.

If one is aiming at removing all the adjacent-station
crosstalk, the curves of peak energy should be used,
but this would clearly so restrict the bandwidth as to
ruin completely the quality of the wanted station.
Alternatively, one can use the average curves, in
which case bv far the greatest proportion of the
crosstalk is removed with the minimum deterioration
of the qualitv of the wanted station. Admittedly
there will still be some splash-over from the adjacent
stations, but the energy content is very low, occurs
only for short intervals of time and only causes annoy-
ance if the volume of the wanted programme at such
instants is too low to camouflage it.

1t is the nature of the problem that a compromise
must be accepted and the second alternative seems
the more rational compromise.

The curves of Fig. 1 would of course be modified
if high-frequency pre-emphasis were used by the
adjacent -station transmitters. As far as B.B.C.
transmitters are concerned there is no pre-emphasis
and programmes are radiated with a flat character-

* Journal of the Acoustical Society of America, January, 1931
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istic. In the case of other European transmitiers
the degree of high-frequency pre-emphasis, if any,
is not known with sufficient accuracy for account to
be taken of it in the present calculations.

Nor is the use of automatic vdlume compression
likely to require any modification to the curves of
Fig. 1. In the case of the B.B.C., automatic volume
compression is never used on domestic programmes :
nor is it likelv to be used by the European stations
that endeavour to provide high-quality programme
material. It is therefore perhaps fair to say that any
adjacent station that is using automatic volume
compression is unlikely to be radiating sidebands
much above 5 or 6 kc/s. In any case it can be argued
that even if automatic volume compression were used
by an adjacent station radiating sidebands up to
g ke/s it still would not materially alter the shape
of Fig. 1, as in general there is unlikely to be any very
great high-frequency energy above the top note of
the piano (say 3.5 kc/s) without considerably greater
energy at lower frequencies. It is therefore the lower

Fig. 1. Peak and average energy/frequency distribution
for an orchestra of 75 players.

FREQUENCY
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frequencies which tend to operate the compressor,
and presumably in so doing reduce the level of low-
and high-frequency terms equally.

We can now establish the response characteristis
that will give us the best compromise between
adjacent-station crosstalk and programme quality
by replotting the curve of average energy in Fig. 1
as in Fig. 2, which shows the distribution of carrier
and sidebands for the wanted channel and a similar
distribution on the two adjacent channels g ke/s
above and below. The latter are shown of equal magni-
tude to the wanted transmission, 20 db weaker and
40 db weaker. They are also shown zo db stronger
though reception under such severe conditions is
hardly likely to be required.

1f we further stipulate that crosstalk is to be kept
below — 50 db we can now plot the desired character-
istic as in Fig. 3, which will ensure that the carrier and
all sidebands of the adjacent stations are kept below
the 50-db line. The full curve is the characteristic
required if the adjacent stations are of comparable
magnitude to the wanted transmission and is the
characteristic taken as the optimum in the following
paragraphs. The dotted curves are the alternative
characteristics which would be desirable if it were
possible to adjust the bandwidth of the receiver for
reception under various conditions ranging from the
adjacent transmission being 20 db above to 40 db
below the wanted transmission. The slight rounding
off of the curves shown in Fig. 3 is desirable, as too
sharp a cut-off is liable to produce unpleasant results
on the wanted transmission.

The stipulation of a crosstalk level of — 50 db
is open to question, as this depends largely on the
type of interference and its position in the frequency
spectrum, but considering a receiver as one link in a
communication chain it seems reasonable to apply the
same standards as one would to noise on a music line.
Most engineers would regard a music line as good if
the noise were less than — 60 db, but would reject it
if it were worse than about — 45db; so — 50 db
seemed a reasonable compromise figure to aim at.

In Figs. 4 to 8 the characteristics of tuned
circuits, coupled tuned circuits, staggered tuned

Fig. 4. Response curves for a single tuned circuit.

HHHH
-4  mmmr T
ol Jifl I !
1] ! i N
; L A H
= i A7 SN R e =10 H
_ o I NN =
2 s 94ART BN Sin I
= / 4 ! R 0
¥ = AR TR ~—
- 20t 117 hi | =130 [
9 T T A 2N I~
db - 52— AL 8 B SE g
A1 AN ~ T
— 6 TH ! I [

P J/'ll 1 | - |’g>
=40 T - ]
—| ] M. 200

- T ]
=anl | '8 I
i EEE S
= I
52 T
T T ]
~60;- I
I [
—64 1 i 1
o 07 08 09 0 Il 1213 4 15 16

WIRELESS WORLD, OCTOBER 1950

wWWWwW americanradiohistorv.com


www.americanradiohistory.com

circuits and filters are compared and in each case the
curves associated with the networks have been
plotted against a logarithmic scale expressing
frequency ratio in order that the tuned circuits shall
appear symmetrical. In each case the desired
characteristic of Fig. 3 has been superimposed in
order that a comparison may be made between the
various alternatives.

Fig. 4 gives the general shape of a single tuned

circuit for various values of ** Q"' (damping). It will
be seen that for no value of ** Q' is it possible to
obtain a good approximation to the desired

characteristic.

Fig. 5 shows the effect of using coupled tuned
circuits. These circuits can give a variety of char-
acteristics, but for simplicity the curves shown are
those for two identical resonant circuits with equal
damping. The various curves illustrate the effect of
increasing the mutual coupling. Fig. 6 shows the
characteristic when three and five pairs of coupled
circuits are used, from which it appears that we do
not approach the desired characteristic until several
pairs of coupled circuits are employed.

Fig. 7 illustrates the characteristics obtainable with
staggered tuned circuits. The resonant frequencies
and coefficients of damping being as set out in
Appendix I. It will again be scen that we do not
approach to the desired characteristic until several
tuned circuits are emploved.

Fig. 8 gives the characteristics of a filter designed
to approximate to the desired characteristics. The
full-line curve is for a 3-section filter built in the form
of high- or low-pass filters (for reasons which will
appear later) while the dotted curve shows the effect
of adding a fourth section (prototype). The chain-
dotted curves show the alternative characteristics if
the cut-off frequencies of the high- and low-pass
sections of the filter are moved further apart or
closer together.

It will be seen from Figs. 6, 7 and 8 that char-
acteristics approaching the desired characteristic can
be obtained with either 3 staggered tuned circuits,
or 4 pairs of mutuallv-coupled resonant circuits, or a

Fig. 7. Response curves obtainable with staggered
tuned circuits.
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Fig. 6. Response curves for three pairs of coupled
circuits in tandem (two with coupling coefficient of 2,
and one with coefficient of 1), and for five pairs (four
with coefficient of 2, and one with coefficient of }).
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4-section bandpass filter. Tn Fig. g the circuit
elements of these three alternatives are shown.

A comparison of the alternatives presented in
Fig. 9 shows that the actual number of condensers
and inductances required is about the same in each
of the three cases. Perhaps we might have anticipated
some such result as this, and no doubt the pure

mathematicians, had we only taken the problem to -

them, could have told us straight away.

It therefore appears that for any given standard
of excellence there is no short cut to the solution,
and for the optinum characteristic we must be
prepared to face the fact that all the solutions require
careful design. However, though all the solutions
require approximately the same number of reactances
there are a few other practical differences which are
worth consideration.

In both the tuned-circuit cases there are ten
damping resistances to be adjusted which do not
appear in the filter. Further, in the tuncd-circuit
cases, one (the staggered-tuned) require seven buffer
valves, white the other, (the mutual-coupled), requires
three buffer valves and four adjustable mutual
couplings—the latter being more difficult to adjust
than is often supposed.

There is therefore a case for using filters in receiver
design if only because, for any given characteristic,
it requires slightly fewer components and adjust-
ments. 1f, however, we add in the facts that in the
lilter case the pass band is made veryv narrow before
the signal reaches the first valve with a consequent
very material reduction in receiver noise, and that
bv adjusting the relative cut-off frequencies of the
high- and low-pass sections of the filter, we can
obtain bands of various widths (Fig. 8) comparing
very favourably with the desired variable widths
shown in Fig. 3, then the case for the use of filters
hecomes quite strong.

The reduction in receiver noise obtained in the
filter case by restricting the band f frequencies
reaching the first valve is probably due to the elimina-
tion of two eifects which give rise to noise in normal
superheterodyne receivers. First, the filter tends to
eliminate more cffectively those r.f. noise terms which

would mix with the various harmonics of the local
oscillator to give noise terms in the if. band, and,
second, it greatly reduces the risk of a signal, other
than the wanted one, being of such a magnitude as
to drive the grid of the r.f. and mixer valves to non-
linear portions of their curves.

This reduction in noise is very apparent when such
a receiver is tuned to very weak signals, e.g., receiving
the Northern programme in London. On such signals
the i.f. bandwidth has to be reduced to a minimum
owing to adjacent channel interference, so that the
quality is no better than on any other normal com-
munication receiver, but the improvement in noise
compared with a normal receiver is quite marked.

The signal reaching the first grid is not appreciably
less than in the tuned-circuit case, as at signal
frequency there is practically no loss in the filter ;
with a well-designed transformer between the filter
and the first grid it could possibly even be greater
than in the tuned-circuit case, which must have a
fairly loose coupling to obtain selectivity.

(To be concluded.)

APPENDIX 1
Approximate case : arithmetic symmetry
Band centre = f; ; overall bandwidth = B; B/f, small.
2. Staggered-pair :
Two stages staggered at f - 0.35B of bandwidth 0.71B.
3. Staggered-triple :
Two stages staggered at f, + 0.43B of bandwidth o0.5B.
One stage centred at f; of bardwidth B.
4. Staggcered-quadruple :
Two stages staggered at f;, - 0.46B of bandwidth 0.38B.
Two stages staggered at /; 4 0.19B of bandwidth 0.9213.
5. Staggered-quintuple :
Two stages staggered at f, + 0.48B of bandwidth 0.31B.
Two stages staggered at f;, 4- 0.20B of bandwidth 0.8113.
One stage centred at f, of bandwidth B.
6. Staggered-sextuple :
Two stages staggered at f; +- 0.48B of bandwidth 0.26B.
Two stages staggered at f, + 0.35B of bandwidth 0.71B.
Two stages staggered at f, + 0.131B of bandwidth 0.97B.
. Staggered-septuple :
Two stages staggered at f, 4 0.49B of bandwidth 0.22B.
Two stages staggered at f, 4+ 0.39B of bandwidth 0.62B.
Two stages staggered at f, | 0.22B of bandwidth o0.goB.
One stage centred at f; of bandwidth B.

~
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ONE FOUR-SECTION BANDPASS FILTER

Fig. 9.

Comparison of the elements required by coupled tuned circuits, staggered tuned circuits and filters to

produce comparable characteristics.
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WORLD OF WIRELENY

Noles and News

Scottish Televiston

AS already stated in Wireless
World, the extension of the
television service to Scotland will
be by radio relay. Although the
sites for the proposed seven un-
attended repeater stations have not
yet been finally decided upon by the
Post Office, whose responsibility it
is to provide the necessary links
between the television transmitters,
it has been announced by Standard
I'elephones and Cables that they
have received the contract to
supply the necessary equipment.

The two-way radio link, which
will be over a distance of 245 miles,
will be irom Manchester—through
which the coaxial cable linking
Sutton Coldfield and Holme Moss
passes—to the Scottish station at
Kirk O'Shotts, which lies midway
between Edinburgh and Glasgow.
The proposed route is on the cast
side of the Pennine Chain.

The equipment at each station
includes duplicate transmitters and
receivers and {our paraboloid re-
Hectors mounted on steel towers.

Television from Wrotham?

HE B.B.C. has issued a state-

ment following the launching
of the campaign by the South Coast
I'eleviewers’ Association for the
installation of a. high-power tele-
vision transmitter at MWrotham to
which reference was made in our
August issuc. The statement reads:
‘The BB.B.C. is aware that the site
of the experimental v.h .f. station at
Wrotham might prove suitable for
television transmissions, but ex-
tensive tests will be necessary before
a final decision can be made. It
is not possible to say when a tele-
vision transmitter could be installed
at Wrotham, if the site proved
suitable, because the total amount
of money that the B.BC. is
allowed to spend each year on
capital development is limited by
Government restrictions on capital
expenditure.”’

New Valve Prices

HE British Radio Valve Manu-

facturers’ Association has
announced a general revision of
receiving valve prices to bring them
into line with current production
costs. Mainly this affects obsolete
and obsolescent types, which have
heen increased 1in price hecause
they are expensive to produce in
small numbers. From a very rough
survey, the average increase could
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Personalitics

be placed at about :s 6d, although
in some cases there have actually
been reductions in price. The
changes took etffect on September
1st, but will not aflect stocks
already in the hands ol traders.

“ Wireless World™ Diary

NOW in its 33rd year of publica-
tion, the 1951 edition ot the
Diary will be available later this
month. In addition to the usual
diary pages ot a week to an open-
ing, it includes an 8o-page reler-
ence section giving technical as well
as general information. Copies
will be obtainable, price 55 6d in
morocco leather or 3s 8d in Rexine
covers (including Purchase Tax)
from booksellers and stationers. As
supplies are limited orders should
be placed immeliately.

IN BRIEF

Broadcast Recciving Licences cur-
rent in Great Britain and Northern
Ireland at the end of July totalled
12,260,600, including 423,550 television
licences.

V.O.R., the abbreviated title for
v.h.f. omnidirectional range equip-
ment, has been installed at London
Airport and initially will be used ex-
perimentally.  Operating on a fre-

quency of 113.1Mc/s, the call sign,
MVA, is transmitted approximately ten
tiimes a minute.

TELEVISION AT 8oo MILES.
A correspondent sends this un-
retouched end-of-tube picture of
an Alexandra Palace transmission
received in Falconara, Italy, on a
home-built 23-valve receiver.

Colour Television transmissions in
both the 70- and s00-Mc/s bands, alter
the signals had been relayed from
Washington to New York—some 200
miles—by coaxial cable, were recentls
demonstrated by R.C.A.  The versa-
tility ol the colour scheme was

www americanradiohistorv com
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evidenced tn that viewers using standard
monochrome sets received the pro
gramme satisfactorily.

Cable & Wireless are to send o wire-
less teiegiaph unit to Korea for
lhandling war correspondents’ messages
and persunal messages to and {rom
British Forces During the 1939-345 war
C. & W operated mobile Telcom units,
as they were called, in various theatres
ol war.

Telcon Celebrations.—To coincide
with the centenary of the laying of
the first submarine cable, mentioned
in our last issue, the Telegraph Con-
struction and Maintenance Company
commemorated its own centenary witil
a  week’s celebrations from Auvgust
s8th.  The old Gutta Percha Com-
pany, which made the first cable and
was the nucleus of the existing com-
pany, was actually formed in 1845, but
the celebrations could not be held at
the correct time m 1945 Owing to un-
settled conditions, so it was decided
to postpone them until this year as the
next most fitting occasion.

Training Facilities provided by the
British  Thomson-Houston Co.  are
described m  the third edition of
* Engineering Training for the Crafts-
man and the ’rotessional Engineer,”
issued by the company. This 68-page
book is not for general circulation but
pamphlets  dealing  with specific
courses, such as the graduate radar
course, available at the company’s
various establishments, are obrainable
from Rugby by prospective trainees.

Pulse Technique.—Anong the even-
ing courses in specialized branches of
engineering arranged by the Manchester
and District Advisory Council for
[rurther Education is one, of 13 lec-
sures, on the theory and application
o! pulse technique. The course opens
at the Koyal Technical College, Sal-
ford, on October sth and the fer is one
and a half guineas.

Swedish Television.—A sum equiva-
lent to £157,000 has been requested by
the Swedish Telegraph Board to build
an experimental television station.

Generic Terms.—The R.C.A. an-
nounces that it has voluntarily sur-
rendered its registration of the {rade
names Iconoscope, Orthicon, Kinescope
and Acorn which may, therefore, now
be employed as generic terms.

Radio Premiums.—The I.E.E. has
awarded nine premiums for papers
read before the Radio Section, or
accepted for publication, during the
1949-50 session. The Duddell premium
is awarded to Dr. F. E. Jones and
E. C. Cornford for their paper ‘‘ The
Measurement of the Velocity ol I’ropa-
gation of Centimetre Radio Waves as

a [Function of Height Above the
Ground.” The Ambrose Fleming

premiumn is awarded to Dr. L. G. H.
Huxley and J. A. Ratcliffe for their
paper “ A Survey of Ionospheric
Cross-AModulation.”” Premiums have
also been awarded to the lollowing for
the papers shown in parentheses:—
Dr. E. L. C. White and M. G. Harker
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(" The Design of a Television Camera
Channel for Use With the C.P.S.
Emitron ”’); Dr. T, L. Pawsey (" Solar
Radio-Frequency Radiation’?); B. Y.
Mills  (““A  Million-Volt Resonant-
Cavity X-Ray Tube’); W. Duer-
doth (““ Some Considerations in the
Design of Negative-l'eedback Ampli-
fiers”); J. E N. Hooper and A. A.

Kippax ('“Radar Echoes from Pre-
cipitation ”’); S. de Walden and J. C.
Swallow (‘““The Relative JMlerits of

Presentation of Bearings by Aural-
Null and Twin-Channel C.R. Direction-
Ilinders *'); and G. Millington and
G. A, Isted (" Ground-Wave Propaga-
tion over an Inhomogeneous Smooth
Farth ).

Evening Courses at the South-East
London Technical College during the
coming session include one of twenty-
four lectures on communication net-
works, commencing on October 16th,
another of twelve lectures on modula-
tion, commencing on November 14th,
as well as shorter courses on magnetic
amplifiers  and  servo  mechanism.
Syllabi and enrolment forms are ob-
tainable from the Electrical Engineer-
ing  Department  of the College,
Lewisham Way, London, S.E.4.

Exhibition Attendance.—During the
ten days of the 17th National Radio
Exhibition at Castle Bromwich the
attendance  totalled 128,260 and in-
cludea visitors from forty-eight over-
seas countries. The attendance at last
vear’s show at Olympia, London, was
395,465.

Belgium’s Minister of Comnmunication
has announced that the Government
has decided to adopt the 625-line
standard tor the country’s television
Service.

EARL Services, which provide a con-
sulting service including the prepara-
tion of critical test reports and the
design of specialized electronic appara-
tus, have moved to King Street,
Exeter (Tel.: 2132}, and, having
acquired the stock and plant of R.T.S.
Electronics, Ltd., will also manufac-
ture the R.T.S. trans{ormer.

Peter  Armstrong.—With reference
to the note in the last issue of
Wireless World regarding the supply
of Brans’ ‘“Vade Mecum” it is re-
gretted that Peter Armstrong has since
died. Communications should no
longer be sent to the address given.

E.LLB.A.—The annual ball organized
in aid of the funds of the Electrical
Industrics Benevolent Association will
be held at Grosvenor House, Park
Lane, London, W.1, on November 1oth.

Filmstrips.—The two Tartan flm-
strips on television, which, as stated in
the July issue, are produced by the
Mullard Co., are distributed by Dia-
scopic Films, Ltd., of Newton House,
Twickenham Road, Teddington, Middx.

BUSINESS NOTES

Radiomobile, Ltd., the¢ company
responsible for the manufacture and
distribution ot H.M.V. car-radio, has
changed its name to S. Smith & Sons
(Radiomobile), Ltd., to overcome cer-
tain trade mark and company registra-
tion difficulties in overseas markets.
The company is jointly owned by the
Gramophone Co. and Smith’s Motor
Accessories.
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Greek Telecommunications.—Equip-
ment valued at £8o,000 has been
ordered by the Greek authorities from
Standard Telephones and Cables as
part of the reconstruction of the
country’s telecommunication  system.
The equipment, which will provide the
main overseas radio-telephone link, in-
cludes two 4-kW single side-band
transmitters for simultaneous working
to London and WNew York, with a
40-kW power amplifier for use when
transmitting conditions are poor, two
single side-band receivers and aerials,
power plant, ctc.

Decca Marine Radar, Typc 159, is to
be fitted in 25 vessels operated by the
Fred Olsen line of Oslo, Norway.

Caribbean Air Radio.—International
Aeradio, Ltd., has formed a separate
company, International Aeradio (Carib-
bean), Lul, with headquarters in Port
ot Spamn, Trinidad, which will co-
ordinate the aeronautical radio facilities
in  Jamaica, Barbados and British
Guiana

Murphy Radio, in collaboration with
its associated medical equipment com-
panics, General Radiological and Solus
Schall, has produced an ultrasonic
generator for medical treatment. It
produces mechanical vibrations at a
frequency around 1,000 ke/s and these
are applied to the patient by means of
a speclally designed  water-cooled
quartz crystal.

Southern Trade Services, Ltd., of
297, High Street, Croydon, have closed
down their transformer rewinding sec-
tion in order to concentrate on the
production of transformers. Arrange-
ments have Leen made that Dawsons,
of Seamoor Road, Bournemouth,
undertake the rewinding previously
handled by S.T.S.

Mullard’s announce that C. L. G.
Fairfield, M.A., AM.LE.E., who joined
the company in 1948 as technical
assistant to the directors, has been
made a director of Mullard IZquipment,
Ltd.

Antiference.—Norman S. Beebe has
resigned  his  directorship of Anti-
terence, Ltd., and is going to
Australia. He will be concerned with
promoting the sale of Antiference
products in the Commonwealth, but in
view of the time which will elapse
before television is introduced, he will
be- glad to hear from those interested
in  marketing their cquipment in
Australia. - His address will he 8§,
Pindari Road, Dover Heights, Sydney.

Avo Valve Data Manual.—|t was
erroneously stated in the advertisement
of the Automatic Coil Winder Co. on
page 1 of the September issue that this
r5% hook is supplied free with the Avo
Electronic Testineter. It is, howcver,
supplied with the Valve Characteristic
Meter.

MEETINGS

Institution of Electrical Engineers

Inaugural address of Sir Archibud
Gill, B.Sc. (Eng.), as President on Octo-
ber sth.

Radio Section.—Address by C. F.
Booth, O.B.E., chairmuan, on October
18th.

Discussion on

N " Projection- versus
Direct-viewing

Television in = the

www americanradiohistorv com

Home "’ opened by W. T. Cocking on
October 3oth.
Informal Meeting. — Discussion on

‘' Radio Interference and the New
Wireless Telegraphy Act,”’ opened In
the President on October 23rd.

The above meetings will be held at
5.30 at the I.E.E., Savoy Place, lL.on
don, W.C.s.

Eas; Midland Centre.—""The Oper-
ation and Maintenance of Television
O.B. Equipment,”” by T. H. Bridge-
water at 6.30 on October 17th at Lough-
borough College.

Camnbridge Radio Group.—Address
by Ir. H. Townsend, chairman, at 6.0,
on October 17th, at the Cambridgeshire
Technical College,

N.E. Rudio Group.—Address by Prof.
J. C. Prescott, D.Eng., chairman, at
6.15, on October 16th, at King's Col-
lege, Newcastle-on-Tvne.

N.W. Radio Group. — Address v
A. G. S. Smith, chairman, at 6.30 on
October 25th, at the Engineers’ Club,
Albert Square, Manchester.

Soutl  Midland Radio Group.—
‘“LEconomies in the Planning, Design
and Operation of a Sound Broadcasting
System,” by R. T. B. Wynn, CBE.,
M.A., at 6.0 on October 2nd, at the
James Watt Memorial Institute, Great
Charles Street, Birmingham.

Discussion on ‘‘Achievement of Re-
liability in Radio Equipment,”’ opened
by G. W. Sutton, Ph.D., B.Sc., and
IF. E. McGinnety M.Sc., at 6.0 on Octo-
ber 23rd, 2t the James Watt Memorial
Institute, Birmingham, and at 7.0 on
QOctober 24th, at the Wanvick House
Restaurant, Malvern.

N. Staffordshire Sub-Centre.—** Some
Flectromagnetic Problems,” by Prof.
G. W. O. Howe, D.Sc., LL.D,, at 7.0
on October 27th, at the Crown Hotel,
Stone. ]

Oxford Disivict. — *' Present Pro-
blems in Television,” by G. H. Watson,
at 7.0 on October 1rth, at the Elec-
tricity Showrooms, 37, George Street,
Oxford.

London  Siudents’  Section.—'* Tele-
vision—An Introduction to the Gener-
ation and Transmission of Television
Signals,”” by I. J. Shelley, chairman,
at 7.0 on October gth, at the I.LEE.,
Savoy Place, London, W.C.2.

British Institution of Radio Engineers

London Section.—* Signal Sources {or
Television Testing,”” by D. W. Thomas-
son at 6.30 on October 15th, at the Lon-
don School of Hvgiene and Tropical
Medicine, Gower Street, London,
\W.C.1. )

N. Eastern Section.—'* High Fidelity
Reproduction,” by H. J. Leak at 6.0,
on October 11th, at Neville Hall, West-
gate Road, Newcastle-on-Tyne.

N, Western Seclion.—' Education n
Industry,” by Dr. P. F. R. Venables
at 6.45 on October 5th at the College
of Technology, Manchester.

West  Mwtand  Sectron. — *“ Loud-
speaker Design,” by A. E. Falkus at
7.30 on October 25th, at the R.G.D.
Factory, Bridgnorth, Shropshire.

Hutll Electronic Engineering Society

““ Broadcasting Under Tropical Con-
ditions,”” by A. Cross, M.Brit.I.LR.E.
(Rediffusion), at 7.30 on October i3th
at the Y.E.B. Showrooms, Ferensway,
Hull

British Sound Recording Association

‘“Elements of Photographic Sound
Recording,”” by Norman Leevers, B.Sc.,
at 7.0 on October 27th at the Royal
Society of Arts, John Adam Street,
London, W.C.2.
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The Coupling Condenser

Several

the least understood. That is my apology
for devoting a whole article to the coupling
condenser—or capacitor. Manv people who are
supposed to know how it works turn out to have
very curious ideas on the subject. And no wonder,
for books and teachers themselves are not alwayvs
as helpful as thev might be. Some have been known
to explain the action in terms of charging and dis-
charging, whereas in fact a coupling capacitor works
by virtue of not charging. In so far as it does become
charged by the signal, it is failing in its duty.
Another fact that may perhaps account for some
of the confusion is that several apparently different
explanations exist. This does not necessarily mean
that all but one are wrong ; there are various correct
wavs of looking at the same thing. A workshop
drawing must generally show at least three different
views of an article to enable it to be manufactured
correctly : and a thing like coupling capacitor action
is more likely to be understood after seeing it from
several points of view. But most nccessary of all
is a knowledge of basic principles, and in this particular
case “ The ‘Ohm’s Law ' of Electrostatics " (May,
1950) may refresh the memory.

OFTEN it seems that the best-known things arc

Potential-divider Approach

In Fig. 1, point A represents the output terminal
of one stage of a valve amplifier, and point B the
input of the next valve. The object of the coupling
capacitor C is, of course, to join A to B for signal
voltages while keeping them apart for steady supply
voltages. 1f A were simply connected to B by a wire
it would serve the first purpose perfectly, but would
not allow the anode of the first valve and the grid
of the second to be held at the different voltages
that are usually necessary for efficient operation.
The capacitor connected between A and B serves
this second purpose perfectly (assuming no leakage)
because it does not conduct : its d.c. resistance is
practically infinite. That is easy enough to under-
stand. The questions arise in connection with the
first purpose—-how and to what extent it passes on
the signal voltage.

This is where we have to take account of R, the
“ grid leak.” Its purpose is to apply the appropriate
steady bias voltage to the grid of V2. Provided that
it does this, the higher its resistance the better. If
it is made too high—many megohms, say, with most
ordinary types of valve—there is a risk that the small
amount of grid current that flows even when the
grid is kept negative may cause an appreciable
voltage drop which would alter the intended bias
voltage. So the maker of the valve V2 specifies
the highest value of R with which he cares to guaran
tee a reasonable life for the valve. If, on the other
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Ways of Looking at It

By “CATHODE RAY”

hand, one were to choose¢ an R well below this top
limit, it would probably reducc the signal voltage
seriously. To go to extremes, making R =o
would be ideal as regards grid bias, but would prevent
any signal voltage at all from being developed across
it. And, as we shall see, another reason for keeping
R as high as is allowable is to avoid having to make
the capacitance C any larger than necessary.

It may be as well to answer two beginners' ques
tions before going on. First: it doesn’t look as il
R were applying any grid bias ; it is just connected
to the common negative or ** earth ”’ wire, E. True,
but grid bias is reckoned relative to the cathode of
the valve, and is most often provided by the vol
tage drop in a resistor (not shown in Fig. 1) connected
between cathode and this same earth wire. Second:
R is regarded (for signal currents) as being in parallet
with the coupling impedance (R, in Fig. 1), but it
doesn’t look like it. Well, in the first place the B
end of IR, is, or should be, as good as joined to the
Aend of R by C. And the E end of R is joined to
the top end of R by a low impedance battery or by a
large smoothing capacitance Cq. So R, and R
really are in parallel—to a.c.

Now we come to consider exactly how C passes
the signal voltages at A on to B and whether it does
the job properly. One way of looking at it, assuming
some knowledge of a.c. theory, is to regard C and R
as forming a potential divider across R, (We have
already agreed to assume that the top end of R,
is kept at a perfectly steady voltage by C, or other
means, so as regards signals it is as good as connec-
ted to E.) Looking at it in this way, we see that the
signal voltage reaching B is bound to be less than
the signal voltage at A ; but the diffcrence can be
made very small by making the impedance ot C very
small compared with R. For example, if R were
1 megohm, making C one hundredth of 1 megohm
(= 10 kQ) would result in more than 999, of the

Fig. 1.
discussing the action of the coupling capacitor C.
represents any sort of coupling impediance.
or untuned.

The parts of an amplifier circuit needed for
R,
tuned

Cs

— 1+

- et
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voltage at A reaching B. [t is not quite as simple as
if C were a 10-kQ resistance, because the voltage
across C is 90° out of phase with that across R
As a result, the voltage transfer is improved, but
there is a phase shift.

Fig. 2(a} shows the coupling part of Fig 1, with
V denoting the r.m.s. signal voltage at the anode
of the first valve. This causes current (call it I)
to flow through C and K, and the scparate voltages
across C and IR, denoted by V4 and V, respectively,
are of course proportional to their impedances
But whereas Vy is in phase with I, V, is 9o° behind
(“ current in a capacitance leads the voltage by
90° ), so the vector diagram is as in Fig. 2(b). Vis
equal to V, added to V in the usual vectorial manner,
indicated by the dotted lines. [t is easy to see that
even if Vg is quite a sizeable fraction of V,, V. is
still nearly as large as V. Suppose V, is as much as
a quarter of V. Then Vg is barely 39, less than
V-—for most purposes a negligible loss of signal.
If C had been a resistance of the same magnitude.
the loss would have been 209,

The impedance of C is 1ts reactance, 1/27fC.
Obviously it is at its largest when the frequency,
/. is least. At zero frequency (d.c.) it is infinitely
large, compietely cutting off B from A, as is required.
In choosing the capacitance of C to pass a signal
without more than a certain loss, it is clearly nec-
essary to consider the lowest signal frequency. If
that is made negligible, the loss at all higher frequencies
will be even more negligible. Suppose, for example,
that 50 c/s is the lowest frequency to bother about,
and that 109, loss can De tolerated. Drawing a
vector diagram with Vy 109 shorter than V, one
finds that V; is 48.59 of IR, so 1/(z2= X 50 C) should
be 0.485 IR, which works out to make C==0.00655/R :
so 1f R is 1 MQ then C should be at least 0.00655
wl, say o.o1 uFF. The phase shift, incidentally, is
nearly 26°

One thing to remember about this is that, although
a given loss at a particular frequency may be toler-
able, the combined loss due to scveral couplings might
not be. A 109, loss, for example, is the same thing
as a 909% pass; and the net effect of three such
couplings would be 0.9 X 0.9 X 0.9 =0.73 or 73%
pass. Even this might well be tolerable, hut if the
amplifier has negative feedback, or is to be used for
television, there is the phase shift to think about.
If the combined. effect of all the phase shifts in the
amplifier is sufficient to turn negative feedback into
positive feedback at any frequency at which the
amplifier amplities—whether or not it is a frequency
that one wants—it may cause oscillation or distor-
tion. And in television a phase shift at low frequencies

A C
—5
b 1
(&) LA (b)

Fig. 2. (a) The coupling capacitor € and grid leak R
regarded as an a.c. potential divider across the output
of the first valve, and (b) the corresponding vector
diagram.
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causes visible distortion, even though there is no
audible distortion in sound amplification.

So far we have been taking it for granted that the
signal has a sine waveform ; in other words, that it
has only one frequency at a time. Mention of tele-
vision reminds one that all sorts of waveforms have
to be amplified. How does a coupling capacitor cope
with a square wave, for example ? There are at least
two ways of tackling such a question. One way is
to make use of Fourier's famous principle ; that all
periodic waves, whatever their form, can be analysed
into sine waves of appropriate amplitudes, harmonic
frequencies, and phase relationship. These can be
treated as separate signals, each in the manner
already considered, and the results can then be put
together to give the complete signal at B. Unfortu-
nately a perfect square wave consists of an infinitely
large number of harmonics, so in that case the job
is tedious, to say the least. But as the harmonics
become steadily smaller as their frequency rises,
there is no need to go beyond a certain point. FEven
taking only the first few of them gives a pretty good
idea of what the full result would be : as was shown
m a Wireless World article some time ago (December
1945, P. 358). But at best it is a laborious method,
and it may be simpler to get right down to first
principles.

Charge and Discharge Aspect

That is the second approach to the coupling
capacitor problem. Tt looks at C as something that
becomes charged when current flows into it. The
guiding principle, which I tried to bring out in * The
“Ohm's Law’ of LElectrostatics,” is that the voltage
across the terminals of a capacitor is directly pro-
portional to the charge and inversely proportional to
the capacitance ; or in symbols

Q
V= C
where V' is in volts, () is the charge in coulombs, and
Cisin farads. And of course this can be turned round
into Q = VCand C = Q/V.

In dealing with the coupling on this basis it is
actually much easier to assume a square-wave signal
than a sine wave. And to make it simpler still we
can for this purpose ignore the steady voltages
necessary for the valves to function, and assume
that at the start C is completely uncharged, the
voltages at A and B hoth being zero. No current
is flowing through R, so there is no voltage across it.

Next, suppose the square-wave signal begins, by
point A going instantaneously from zero volts to
100 volts, as represented by ab in Fig. 3. So we now
have 100V existing between points A and E; that
1s to say, across C and R in series. The only way that
C can acquire a voltage is by its becoming charged
and the only way it can become charged is for a
current to flow into it for a period of time (a coulomb
is really an ampere-second). At the point marked b
in Fig. 3 no time has clapsed since the signal voltage
was applied, so no charge can have entered C, and
so the voltage across it must still be zero. Therefore
(because at every instant the voltages across C and R
must add up to equal the applied voltage, which at
this moment is 100) the voltage across R must be 100.
The fact that C has not charged means that il has passed
on the whole of the applied signal voltage instantaneously
fo B. So far the coupling is doing very well—but
admittedly it isn’'t very far!
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Clearly the condition for maintaining this ideal
state of affairs is to prevent C from ever becoming
charged at all. Such an ideal is unattainable, for
the existence of 100 V across R means that current
must be flowing through it, and the oitly place such
current can go is into C.  So during the period marked
be, when the applied voltage is a steady 100, C is
acquiring a charge, and a voltage across it is steadily
growing. Since the applied voltage continues to be
the same, the voltage across C can only be at the
expense of that across R, which must decline. But
this means that the current must decline too, so the
rate of charge must fall off in proportion. This is
shown in I7ig. 4, where all three voltages are graphed.
Note how at all times v, -+ vy . (The small
letters mean instantaneous voltages, to distinguish
them from the r.m.s. voltages in Fig. 2.) Note, too,
that the waveform of vyis different from that of v,
so the coupling capacitor is causing distortion.

The curvature in the growth of vy (and in the
falling-off of v,) complicates the calculation of the
distortion. The particular kind of curve is known
(for reasons it would take too long to explain just
now) as evponential; but without going into the
mathematics of the thing there is one fact that is
useful to remember, namely that the period of time
required for v, to grow to about 379, of v is equal to
RC in ohm-farads—or more conveniently in megohm-
microfarads. And up to that point one will not go
wildly wrong in ignoring the curvature and assuming
a steady growth. }

For example, let us suppose that a 109, fall in v
is tolerable, and that the lowest frequency is again
50 ¢/s, or 100 half-cycles per sec. Then the period
of one half-cycle at that frequency is o.01 sec., so
if a 109 fall occurs in that time a 37% fall will
(according to our approximation) take about 0.037 sec.
[t will therefore be necessary to make RC = 0.037
megohm-microfarads ; so if R is 1 MQ, then C must
be at least 0.037ul". So this 109, requirement is a
rather more exacting one than the 109, loss in
50-c/s sine-wave signal, which suffered no waveform
distortion but only a phase shift. But of course the
average loss during this first half-cycle is only about
59, and if we go on to consider subscquent events
we shall find that there will be very little average
loss in dmplitude, because the instantaneous voltage
rise and fall in a perfect square-wave input is always
passed on in full.

Consider what happens when V suddenly changes
200V negatively, from ¢ to d. The starting point
for vy is not ¢, but x; so on the negative swing it
actually becomes more negative than » (point v).
Current now flows through R in the opposite direc-
tion, so one may reckon that C is discharging. But
i1 is necessary to be careful here, not to talk at cross
purposes. Remember that neither terminal of C
is earthed, so that the voltage changes at terminal
B are quite different from those across C.

The fact that v, goes more negative than
leads to a complication, because the current at the
start of the second half-cycle must be greater than
it was at the start of the first. Consequently C will
discharge rather more rapidly than it charged, with
the result that it charges slightly negative, as shown
at z in Fig. 4. This tends to even out the inequality
between the first and second half-cycles; and after
a sufficient number of cycles for this tendency to have
its full effect the waveforms are symmetrical, as
shown in Fig. 5. Thus the effect of C on the signal
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100V

Fig. 3. The first
cycle of a 100-V
square-wave signal
at the anode of V,
in Fig. 1.

How the

Fig. 4.
voltage v in Fig. 3
divides between C
and R during the

first cycle.
- iz
Fig. 5. Voltage Y
graph for a cycle
after the signal has v,
been running long - e
enough to settle 1 v
down into a symme-
trical condition.
Vo em
= v
W
v
- . Fig. 6. Same as
7 Fig. 5 except that
R C X R is much smal-
R ler so that C receives
7 practically a full
o w charge during each

half-cycle.

is mainly to cause the flats of the waveform to become
slopes.

If we carry this effect to extremes, by making
RC small in relation to the time of a cycle or half-
cycle, so that C charges practically fully every time,
we get the waveform shown in Fig. 6. Here the
peak value of the output voltage is actually twice
that of the input, but the average value is less.
It may be hard to believe that the same peaky wave-
form is obtained by analysing the square wave into
its component sine waves, calculating them all
separately as in Fig. 2 (b), and adding the results to-
gether ; but it is true, as demonstrated in the 1945
article previously mentioned.  Although a coupling
capacitor cannot alter a sine wave form, the unequal
phase shifts and losses imposed on the component
sine waves of a composite signal have the effect of
altering the waveform of the composite signal

Either method of calculation leads to the conclu-
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sion that the larger the product RC the better, as
regards distortion, signal loss and phase shift. Given
a definite input signal, it would not matter whether,
sday, o0.01 megohm-microfarad were made up of
I MQ and o.01 uF or 0.5 MQ and o.02 uF or o.1
MQ and o.1 xI" or any other combination giving the
same product ; but it must be remembered that R
and C form a shunt across R, and cause some loss
in that way too. So, as we saw at the start, it is
usually better (as well as cheaper!) to make R as
large as is allowable and then choose C to make
R xC right. The only limit to R mentioned so
far is determined by the valve biasing arrange-
ments ; but if one wants to handle very high fre-
quencies it is necessary to take into account the input
capacitance and conductance of the valve. That
is quite a subject in itself, however,

Instead of going off into that lengthy by-way,
let us end by considering the coupling from a still
more fundamental point of view. One reader, en-
deavouring to do so, reached some rather unortho-
dox conclusions. But he was right to make the
attempt, because although it is much harder to think
things out basically than to make a glib use of
memorized results, it is the only way to a thorough
understanding.

Electrostatic Viewpoint

Since a square wave is much less difficult to handle
in this way than a sine wave, we start by assuming
that the A plate of C in Fig. 1 is suddenly made
positive. This does not mean that a large number
of electrons have to be suddenly removed from it.
If the other plate were to be made equally and simul-
taneously positive, the capacitor could not charge
at all, so no electrons would move off or on to either
plate. But since the B plate is earthed, there will
certainly be a tendency for C to charge. A positive
charge cannot be established on the A plate, however
(by electrons moving away from it), unless an equal
number of clectrons move on to the B plate ; and
such a movement of electrons is severely restricted
by the high resistance R. Their efforts to get
through at first absorb all the applied voltage ;
and only gradually, as electrons move away from
A and towards B, does any voltage build up across
C. The fact that one plate of C gives up electrons
while the other receives them does not mean that a
positive signal voltage at the anode results in a nega-
tive signal voltage on the grid. Until the electrons
have had time to move, no voltage at all can arise
actually across C; and the voltage appearing at B
is of the same polarity and magnitude as that applied
at A, and is not due to the capacitor but to resistance
R. True, when C has had time to acquire a charge,
terminal B becomes negative relative to A ; but the
effect of thut is merely to reduce to some extent the
positive voltage that B has relative to E (which
1s twvhat counts with the second valve). Even if
the positive half-cycle lasts long enough for C to
become fully charged, the most the negative voltage
of Brelative to A can do is to offset the signal voltage
entirely, so that none appears across R. But except
for deliberately distorting the signal waveform,
as in I'ig. 6, that is not a result that would be sought
in practice.

There are still other ways of explaining the affair ;
tor example, by taking account of the supply voltages
along with the signal voltages, in which case what
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I have referred to as charging might be called dis-
charging, and so on. Personally | think it is much
less muddling to consider signal voltages and supplv
voltages scparately, and it is quite allowable to
do so as long as no non-linear items like rectifiers
are involved. Dressed up in more formal language,
that is what is called the Superposition Theoreni.

DANISH EXHIBITION
(From a Correspondent)

r I ‘O celebrate the twenty-lifth anniversary of
broadcasting in Denmark a Jubilee Radio Ex-
hibition was held in August at the Forum

opposite the ** Radiohus,” the modern headquarters

ot Denmark’s State Radio Service, in central Copen-
hagen.

As in most radio exhibitions these days, the
emphasis was on television, although Denmark has
not a television service. An experimental low-power
(about 100 watts) vision transmitter (Philips), with
f.m. sound, has been in operation for some months
at the Radiohus, the aerials being at the top of that
building. It was this 6z3-line transmitter, working
in the region of 67 Mc/s, which provided the signal
for the dozen or so makes of receiver demonstrated
at the exhibition. The transmitter can, incidentally,
be rapidly switched from negative to positive
modulation.

To a British visitor, used to the comparatively
high standards of the B.B.C. television service, the
general impression was that most of the receivers
were not capable of responding to the transmitted
definition. The received definition was generally
well below that seen on the average English receiver.
It was admitted that, due to the temporary and ex
perimental nature of the equipment, the transmission
characteristics were not of as high a standard as
desirable but nevertheless it appeared that most
deficiencies were in the receivers.

While the policy was not definitely settled, it
seemed, on enquiry of competent engineers, that Den-
mark is in favour of the 625-line standard. On being
challenged that they were obtaining definition barely
as good as that provided by the British 405-line
system, the answer given was that initially, achieve-
ment of the f{ull possible definition of a 625-line
system was not expected, but it was felt better to
commence with this higher standard rather than
change to it in five or ten years’ time. On the ques-
tion of modulation polarity there was a less decided
view.

There was a large selection of domestic receivers
and radiograms on the 65 stands and it was noted
that most of the receivers used the Philips U’
series valves (B3A base). The radiograms largely
conformed to a style vaguely reminiscent of the roll-
top desk, with gramophone turntable, etc., side-by-
side with the radio section. General performance of
the sets was of a high standard.

Whilst no British-made domestic receivers were
seen, most of the well-known component manufac
turers appeared to be well represented and there was
an interesting show of British communication
equipment,
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Front view ; from left to right the controls are :
Brightness, Focus, Volume and Contrast.

television is the large size of the picture which is

obtainable from apparatus of relatively small
dimensions. Equally obviously, it has the advantage
over many directly-viewed systems of providing a
flat picture.

In the Philips Type 6oo A the picture obtained
measures 134 by 1o0in. This is about the size
obtainable on a 16-in tube but it appears on a flat
surface whereas the face of a 16-in tube would almost
inevitably have a considerable curvature. As shown
in the photographs the
viewing screen is fixed to

IT is obvious that the great merit of projection

TEST
REPORT

Philips
Projection
Television

Table Model :
Philips Type 600 A

picture as a whole lose brightness but it becomes
unevenly illuminated and the parts of the screen
nearer to one are brighter than those farther away.

The effect is not marked for deviations up to
about 4-30° from the centre line and the viewing
angle is thus adequate for most purposes. It is,
however, undoubtedly smaller than with a directly
viewed tube and this does remove some of the advan-
tage of the flat screen. /

The minimum satisfactory viewing distance appears
to be relatively greater than with direct viewing.

the cabinet and the pic-
ture is projected on to its
back by an optical sys-
tem. The tube is of soine
2} in diameter and oper-
ates with a final-anode
supply of 25kV.

The picture obtained is

bright enough for day-
light viewing and, when
viewed on the centre line,
the screen is fairly evenly o
illuminated. The screen
has directional charac-
teristics in both planes in
order to increase the effi-
ciency and this has the
inevitable result of re-
stricting the viewing
angle. As one moves
away {rom the centre
line not only does the

LL}

+ 400V

it

+25kV

~ 15V

Fig. 1. Circuit diagram

of 25-kV e.h.t. supply. L
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It is, of course, very much a matter
of personal preference, but in some
tests most observers placed it at
8-10 ft—the optimum distance being
about 12-15ft. Since the picture
height is 10in this makes the ratio
viewing - distance / picture - height
around 12:1, which is about double
that for direct viewing.

It is not easy to see why this pre-
ferred distance is greater. It is not
because the line structure is more
prominent; in fact, the lines are
much less noticeable than one would
expect, even on close inspection. It
1s not because of any lack of detail,
for -careful examination reveals that
the detail is not inferior to that with
direct viewing.

It is probably connected with the

SPHERICAL
MIRROR

|
4
- CORRECTOR LENS
L

-

o

entirely different character of the pic-
ture which, in itself, is almost cer
tainly due to the viewing screen.
The picture quality may be likened
to that of a photographic print on
matt or rough paper whereas the quality with a.
directly viewed tube is nearer that of a glossy print.
Which is considered the better is a matter of per-
sonal preference and depends very much also upon
the subject matter of the picture.

The somewhat restricted viewing angle and the
rather large optimum viewing distance limit the
domestic application of the set to those possessing
large rooms. The size of the picture is undoubtedly
too great for a small room."”"

On the electrical side the adoption of projection
has only a small effect on the design and the receiver
is 1n most respects conventional. 1t is a superhetero-
dyne and can be adapted for London or Birmingham
reception by changing the r.f. and oscillator coils
and certain resistors.  In spite of the high operating
voltage ol the tube the scanning requirements are

Fig. 2.
associated coils.

Rear view of the recewver showing the inclined mirror
in the upper part.
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OBLIQUE PLANE MIRROR

Layout of the optical unit which includes the tube and its

littie different from normal because the tube is rela-
tively longer than its big brothers. A single pentode
with a '*damping diode,”” providing h.t. boost, is
adequate for the line scan.

The 25-kV e.h.t. supply is obtained through a
voltage-tripler rectifier from a 9-kV damped sine wave
developed in a ringing transformer which is con-
nected in the anode circuit of a pentode. The circuit
is shown in Fig. 1, the ringing transformer being T,
and the rectifiers V,, V and V.. A blocking oscil-
lator V, with transiormer T, develops a saw-tooth
wave of repetition frequency 1 kc/s across C,. This
is applied to the pentode V,. It is cut off on the
lly-back of the saw-tooth wave and for a period there-
after but is brought up gradually to full conduction
during the intervals between successive fly-backs. It
is the sudden interruption of current on fly-back
which shock-excites T, to develop a damped sine
wave.

A winding on T, supplies a portion of the voltage
wave to the diode in V, which rectifies it and develops
a steady voltage across R,. This is applied as bias
to V, and acts rather like an a.g.c. system to reduce
the peak current in V, if the output voltage increases.
It tends, therefore, to maintain the output constant
and so provides a regulated e.h.t. supply.

The whole of the e.h.t. circuit, including the recti-
fiers, but not the other valves, is housed in a metal
container and is so adequately protected from
accidental contact.

Safeguards against time-base failure, which would
otherwise prove disastrous to the tube, are provided.
The tube is normally heavily over-biased. Diode cir-
cuits develop a counter-bias from the outputs of both
line and frame time bases and unless both are operat-
ing the tube remains blacked out.

There are four panel controls: Brightness, Con
trast, Focus and Volume with which is combined the
on-off switch. At the rear there are controls for Line
and Frame Hold, Height and Interference Suppres-
sion. There is no width control.

The adjustment of the panel controls is more diffi-
cult than usual because it is not possible to get far
enough from the screen to observe their effect accur-
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ately. They would be
much easier to adjust if
they were fitted to a 10-ft
flexible cable instead of on
the set itself.

The optical system is of
the Schmidt type and is
folded to occupy a mini
mum of space as shown in
Fig. 2. The tube faces a
spherical mirror B which
reflects the light on to an
inclined mirror A anl
thence through a correct
ing plate C to a second in
clined mirror mounted in
the back of the top part of
the cabinet. This mirror
passes the light to the
viewing screen and its
angle is adjustable for
positioning the picture in
the vertical direction. The
first mirror has a central
hole through which the
tube passes.

The tube-mounting with
its focus and deflector
coils, the spherical mirror,
first plane mirror and cor-
rector plate form a unitwhich can be removed as a
whole.  The tube base and the mechanical adjust-
ments are reached through a removable panel in
the side of the cabinet. The receiver chassis can be
removed without disturbing the optical system. The
cabinet is of wood and measures 21 in wide by 22} in
high by 18%in deep. The set is for a.c. operation
only and costs £88 14s 6d including purchase tax.
A stand is available at £2 155 2d extra. The malkers
are Philips Electrical, Ltd., Century House, Shaftes-
bury Avenue, Loundon, W.C.z.

unit.

COLOUR

TELEVISION

Close-up of the receiver chassis with separating plate removed to show the optical

The *‘ porthole ’’ is the corrector plate.

On test the receiver gave an exceilent picture. The
linearity was good and the synchronizing excellent.
As already mentioned the picture detail was as good
as with a directly viewed tube but the quality of the
picture was of a different character.

In spite of the use of a regulated e.h.t. supply,
changes of picture size and focus with large changes
of picture brightness were noticed. The contrast and
brightness controls were rather fierce and it would
be better if the panel controls had a more restricted
range and were supplemented by pre-set controls.

IN U.S.A.

New-type C.R. Tube

’I‘HE R.C.A. colour-television system' operated by a
sampling process. The three-colour pictures are
broken up into a series of dots by sampling them at
appropriate intervals. They are then mixed and the
combined signal is a form of time-division pulse modu-
lation. At the receiving end the three groups of pulses
are sorted out by gating circuits and so allocated to
three separate colour channels.

In the apparatus previously described the three signals
were applied to three separate c.r. tubes to produce pic-
tures in the three colours, which were then superimposed
optically to give the full colour picture. This presents
considerable difficulty and special single tubes are now
being developed.?

In the first of these there are three separate guns to
which the colour signals are applied, but a common
deflection system operates to detlect all three heams to-
gether. The screen is made up of a mosaic of fluorescent
material in the three colours, arranged as groups of three
dots—red, gieen and blue. At the back of this there is

Wireless World, November 1849 p 459
2 Tele-Tech, May 1950, p. 20
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a perforated disc with as many holes as there are groups
of three dots on the screen.

In order to reach the scre¢n each electron beam must
pass through 4 hole and the disc and screen are so
aligned that each beam can land only on the dot of its
own heam. Thus, a blue-signal beam passes through a
hole to land on a blue dot. The red-signal beam will
pass through the same hole to land on the red dot
because it approaches at a different angle. Similarly.
with the green beam.

A second type of tube has a single gun only but the
same form of colour dot fluorescent screen and perforated
disc. Here it is not necessary to separate the colour
signals and the receiver output can be applied directly
to the tube to modulate its electron beam. The sorting
out process is done by so deflecting the beam that, at
the appropriate times, it is directed on to the correctly
coloured dots of the screen. This is done by a small
circular deflection ot the beam additional to the normal
scanning deflection. This circular deflection produces
at the appropriate times a change in the angle by which
the beam approaches the perforated disc and so simulates
with one gun the effect obtained by three in the other.

367
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Civil Aviation Radio

New Radar Aids and Multi-channel V.H.F. Radio Telephones

which, under the operation of the Minisiry of

Civil Aviation, will soon be in operation for the
control of all civil aircraft in the U.K., is very likely
responsible for the large amount of v.h.f. equipment
shown at this year’s display and exhibition held at
Farnborough by the Society of British Aircraft Con-
structors.

There can be as many as eight operating channels
in any one geographical area, and aircraft flying even
within the confines of the U.K. may need the use of
a dozen channels, or more if going abroad.

The total number of channels in the civil aircraft
band of 118 to 132 Me/s, with 100 kc/s separation,

! I ‘HE wide-coverage v.h.t. radio-telephone system

(Above) Console of S.T.C. Precision
Approach Radar, (right) dual-diver-
sity receiver made by Plessey,
{below: Marconi 140-channel v.h.f.
aircraft equipment.
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is 140 and some makers of v.h.f. aircraft equipment
allow the whole 140 and provide for simple channel
selecting by remote control. Others provide a
limited number of channels only for immediate use
and make available a whole new series by changing
crystals.

As all operating frequencies must be highly stabi-
lized, crystal control of transmitters, and also of re-
ceiver oscillators, is now customary practice, but as
it would be hardly practicable to control 140 channels
by separate crystals, if for no other reason than that
the size of the equipment would preclude it, ways are
being evolved to give crystal control throughout, but
using a few crystals only. Marconi in their Ax1g
transmitter-receiver use two crystal oscillators and
mix the outputs in such a way as to provide selection
of the-final working frequency in 100-kc/s steps. The
remote control unit has two frequency-selecting
switches, one giving a change in 1-Mc/s and the other
in 0.1 Mc/s steps.

About 20 crystals are used in the Standard Tele-
phones STR12C 140-channel set which was also
shown as a yo-channel set with 200 kc/s spacing. It
has a motorized form of channel selection for both
transmitter and receiver. Another 14o-channel set,
using very few crystals, was shown by Murphy, and
this firm included also a 23-channel model (MR80)
having separate crystals for every channel and Ekco
had an 11-channel set (CE40) with provision for
changing to a whole new sct of channels in the air.

Commuuications equipment did not stop with
v.h.f. sets, for Plessey was showing a completely new
series of miniature units for h.f. operation designed
to fit the modern type of aircraft-racking, also a
diversity receiver for ground stations.

Several interesting radar devices were seen this
year. In addition to the Ekco
Cloud and Collision Warning set,
which operates on 3cm and gives
warning of heavy cloud formations
and potential storm centres up to
30 or 4o miles, there was a new
Precision Approach Radar, also
operating on 3cm, shown by
Standard Telephones. It has. two
c.t. tubes for elevation and azimuth
display respectively and provision
for using remote viewing consoles

in the airport control tower.
‘“Talk-down’ facilities for
“blind”” landing are available
also.

Much development work has
gone into the Rebecca-Eureka type
of responder beacons; Ferranti has
developed one for the 1,000-Mc/s band (Distance
Measuring Equipment) while the Murphy beacon is
for 190- to 240-Mc/s operation and is coded for
identifying individual ground beacons.

Other new equipment included high power ground
transmitters made by Redifon and a Marconi v.h f,
direction finder.
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Design for a Wobbulator

Frequency Modulated Oscillator for the “Simple C.R. Oscilloscope ™

By M. G. SCROGGIE, BSc., M.ILEE.

a design for an inexpensive cathode-ray oscillo-

scope there have been requests for a
“wobbulator ' to go with it. The term **wobbulator”
does not appear in BS.204 (British Standard Glossary
of Terms used 1 Telecommunication) so tor the benefit
of any who do not associate with the lower strata of
technical society it may be defined as a frequency-
modulated r.f. generator designed to enable receiver
amplitude/frequency response curves to be displayed
on an oscilloscope in order to facilitate the alignment
of the i.f. transformers. Although hardly a beautiful
word, wobbulator has something to be said for it on
the ground ot brevity.

Fig. 1 is a simple functional diagram showing how a
wobbulator fits into the scheme of things. If the
time-base generator and its connections are ignored,
the oscilloscope can be rcgarded as a d.c. voltmeter
for measuring the rectified output at the detector
resulting from an unmodulated r.f. signal. If the
frequency control knob of the r.f. generator is
turned steadily, the vertical deflection of the spot on
the c.r. tube increases as the frequency approaches
that to which the recciver is tuned, and then
decreases when resonance is past. It would be
possible by this means to trace out amplitude,
frequency or resonance curves point by point. But
a great deal of time and trouble can be saved by
continuously sweeping over the range of frequency
containing the resonance, in synchropism with
horizontal deflection of the spot. In this way the
response curve as a whole is displaved on the oscillo-
scope, and the results of adjustments made or the
receiver can be scen instantaneously. Assuming
that one has a suitable oscilloscope, the additional
apparatus required is a r.f. generator desigred so
that over a sufficient range the frequency is pro-
portional to a voltage ; in brief, a wobbulator.

SINCE the publication in tle March 1950 issue of

Voltage-variable Reactance

There are various ways in which voltage can be
made to control frequency. The one generally
accepted for wobbulating purposes is the so-called
reactance valve, in which a phase shift is introduced
between anode current and anode voltage, so that
the valve behaves as a reactance which can be
varied by means of the grid voltage. This voltage-
varied reactance can be connected in parallel with
the tuned circuit of a suitable oscillator, and is
effective on all frequency ranges. Although the
extent of the frequency modulation is very limited,
it is usually sufficient to cover the interesting part
of the response of a receiver designed for sound
reception.

Another system, described by K. C. Johnsou

WIRELESS WORLD, OCTOBER 1950
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the April and May, 1949, issues has the advantages of
giving up to 30 per cent f.m.—sufficient for vision
receivers—and of not necessitating a valve additional
to the oscillator. On the other hand, it is incon-
veniert for working over more than one frequency
band. In superhet receivers the response is controlled
almost entirely by the i.f. tuning, so it is usually
sufficient to see the curve at any one frequency.
This being so, the Johnson system was adopted for
the wobbulator to be described. Tt has been developed
largely from information supplied in the articles
referred to, These should be read in order to under-
stand the principle on which the system works, for
it is not easily explained in a tew words. For one
thing, the type of oscillator circuit employed is
rather out of the usual. Instead of the customary
parallel tuned circuit, L and C are in series with one
another and the valve, as in Fig. 2. In order fto
maintain oscillation it is necessary to have a voltage
at the grid proportional to the oscillatory current
and in phase opposition to that at the anode. It is

RECEIVER
R.F. GENERATOR A

o——o0
omcmn'

0UTPUT| ‘INPUT ks
O————0

FREQUENCY 3 l
MODULATION

TIME-BASE
GENERATOR

Fig, 1, Method of using .
r.f. generator with provision
for frequency modulation (a
wobbulator) in conjunction
with an oscilloscope in order
to observe the frequency
response curves of a receiver.

Fig. 2. Series-tuned oscillator
circuit on which wobbulator
here described is based. The
coil between anode and grid
is a phase-inverting trans.
former for providing current.
controlled positive feedback
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provided by the auto-transfornter shown; which is
very flatly tuned so as to cover the whole of the
operating band of frequency.

Applying negative bias to the suppressor grid has
little effect on the total space current, but it diverts
current from anode to second grid. If the anode
current is made to pass through a coil tightly coupled
to L, then the mutual inductance will either increase
or decrease the effective inductance in series with the
valve. The amount of such increase or decrease——
and hence the frequency of oscillation-—will depend
on the proportior of space current flowing via the
anode, which is controlled by the suppressor-grid
voltage.

Johnson recommends that this frequency-modula-
ting voltage be derived from the 50 ¢/s supply, which
is simultancously used as the time-base source. If
no sawtooth generator is available this scheme

° ————————————————————
6:3V VALVE
AL HEATERS 63V
Qe = —
£ L
r2Mn
350V
/
II
FM.
- S - /
X SHIFT 7
o-25uf / 700V
/ |
/
/
FROM / 8V
SAWTOOTH /
50\ GENERATOR / i
A.C. / HEATER
[ e B
Fig. 3. Four connections, shown here in dotted line,

are required to be made between wobbulator and
oscilloscope,

obviously has a strong economic advantage. A
minor disadvantage is that the slowest and therefore
brightest parts of the trace are just those that are
not used—the ends. And in testing highly selective
circuits the rate of change of frequency at resonance
may be sufficient to distort the resonance curve.
It is true that warning of the existence of such
distortion is given by a difference between the back-
ward and forward traces ; but if a variable-frequency
time-base generator is available it might as well be
used, and then the frequency can be reduced until
further reduction causes no change in the form of the
trace.

Connecting the Wobbulator

The oscilloscope to which this is the sequel does.
contain a sawtooth generator, and before going into
the details of the wobbulator circuit it will be as
well to recall the features of that oscilloscope so as
to see how the wobbulator can be most economically
adapted to it. (There should be little difficulty,
however, in modifying the wobbulator to suit other
types of oscilloscope.) The full circuit of the oscillo-
scope is on page 83 of the March 1950 issuc; it
comprises a VCR138 or similar c.r. tube with its
power supplies, adjustments, shifts, etc.; a gas
triode sawtooth generator; and a single-stage
deflection amplifier. Any ordinary receiver trans-
former, as recommended for supplying the power to
all these circuits, would have ample reserve for
providing the wobbulator with its low and high
voltage a.c. The only other interconnection required
is to the X plate, for the sawtooth modulating
voltage. Fig. 3 shows the relevant parts of the
oscilloscope circuit, with the connections to the
wobbulator in dotted line.

Fig. 4 is the full circuit of the wobbulator. L,
and C; constitute the series tuned circuit, carrying
both anode and second-grid oscillatory current via
the cathode. L, closely coupled, carries the anode
part of the current only, so its ¢ff ct depends on the
third-grid voltage. L; is the phase-inverting trans-
former, tuned by C,; to the centre of the working

RF. OUTPUT
AMPLITUDE

- — " — — o — v 0A? —— nn —
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Rio 16 H.T.28
WAANA—e————0 350V
47kl 3W TmA TAC
Ry
68k ==2C7F

! H

fW 500V WKG.

Fig. 4. Complete circuit dia-
gram of the wobbulator. The
dotted line indicates the in-
ternal screen for confin ng the
r.f. output to the controlled

FREQUENCY channel.
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frequency band, and heavily damped by R, (via
C,. R, and C,) so as to be nearly flat over the whole
of that band. A small fraction of the r.f. voltage
set up across this circuit is tapped off by R;, which
is a low-impedance output control. The initial or
centre frequency is adjustable by means of R;, which
controls the bias voltage for the third grid. In
series with it is the sawtooth voltage, a controllable
amount of which is obtained from R,.

Outside the screen is a simple rectifier and smoother
system. The Westinghouse 16HT28 rectifier is rated
for a maximum open-circuit r.m.s. input voltage of
420, so allows a safety margin with a nominal 350-V
supply. The maximum current rating (temperate
climate) is 8 mA, and 2uF is the maximum allowable
reservoir capacitance. The minimum power on which
the EFs50 wobbulator valve gives reliable results is
about 5 mA at 140 V; these figures should be used
as the basis of any modification to the power circuit
to suit a different supply voltage.

For the widest frequency deviation, iron-dust-cored
coils are advised, and Johnson recommends a wave-
wound type for L,; but as readers might have
difficulty in duplicating coils to such specifications,
simple single-layer coils on 1-in paxolin tubing were
tried and found quite satisfactory. It was considered
that a frequency band in the regior of 1 Mc/s would
be suitable for testing broadcast receivers. The
range covered by R; turned out to be 860-1040 kc/s ;
a variability of just over 20 per cent. Operation of
R, has a slight X-shifting effect, but this is unlikely
to be objectionable, because it is normally left set
somewhere near the middle of its range, where it
allows reasonably linear deviation over the maximum
band. Some slight adjustment may be required to
dodge breakthrough from a local transmitter. If
removal of the X-shift effect is considered to be
worth an extra component, it can be obtaired by
inserting 0.25uF or more in the ** F.M.” lead.

Construction

L, consists of 50 turns of 34 s.w.g. enamel-covered
wire, wound closely in a single layer on 1-in diameter
tubing. L, is a similar layer wound straight on top
of I.,, in the same direction. The anode and cathode
connections to the coils are together as shown in
Fig. 4. L, is connected to + h.t. (instead of — h.t.
as in Fig. 2) to reduce risk of short-circuit to L,.
L, has 100 turns of the same wire on the same kird
of tubing, and the best tapping position was found
to be about 4o turns from the g, end.

To enable the r.f. signal to be controlled down to a
low level for testing fairly sensitive receivers, it is
necessary to screen the generator carefully. There are
various ways in which the requirements could be
met ; the photograph shows one lavout that proved
satisfactory. The panel is a sheet of 0.03-in tin plate
on which was soldered a strip about }-ip wide to fit
the inside of a tin box forming a screening cover. If
the 1lid of this box had been available it could have
been used instead ; but an inside strip is slightly
neater, being invisible when the cover is on; and
also it lends itself better to forming grooves, shown
in Fig. 5, for bringing out the leads in a manner that
does not much impair the overlap of screening. An
alternative could be the use of ‘ feed-through”
capacitors, bringing the leads through the front panel

If the screening is found to be inadequate, a simple
method of locating the r.f. leakage is to connect a

WIRELESS WORLD, OCTOBER 1950

Fig. 5. Method
of looping leads
emerging from
the screen>d
compartment
over the cover-s
retaining flange,
so as to provide
an overlap of
screening when
the cover is in
position.

[

AAAA *
S
= —
1 7
'
AN T 14 A.G.C. LINE

Fig. 6. Detector circuits of typical broadcast receiver,
showing point (*) at which to connect the Y plate of
the oscilloscope. In this type of circuit the a.g.c. can
be put out of action by a short-circuit as indicated by
the dotted line.

Layout of Wobbulator with screening box removed
Parts can be identified by reference to Fig. 4.

Cq4 (BACK OF VALVE)
Cy

Lids

G

R (BEHIND Ry)
|
Ls

16HT 28 [ 1
RECTIFIER Ry Rs
DEVIATION FREQUENCY

Ry
AMPLITUDE

foot or two of screened lead to the aerial and earth
terminals of a receiver—aerial to inner conductor and
earth to screening—with about an inch of the inner
wire projecting trom the screening. This projection is
used as a probe, care being taken of course not to
short-circuit any power leads. In this way a leakage
via + h.t. was discovered, and stopped by inserting
R,. The other emerging leads were arranged so as
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to minimize r.f. pick-up, and no additional filtering
was found necessary. The earth and 6.3V leads
shauld consist of twin flex, and the modulating lead
should not be run alongside as it is a high-impedance
circuit and sensitive to stray capacitance and hum.

Note that L, L, and L, are mounted at right angles
to oue another, with the valve in between, to minimize
coupling.

There is scope for variation in the r.f. output
circuit to suit requirements and availability of
components. The resistance of the amplitude control,
R,, is not at all critical. R, was used to reduce the
signal amplitude to about 12 mV maximum (which
was found ample) and also to minimize the effect
on L; of adjusting R, wher the output is more or
less short-circuited. The output can either be applied
direct to the grid of the frequency-changer, for
example, or through a dummy aerial to the aerial
terminal of the receiver. The latter gives an overall
picture, and avoids possible disturbance of capacitance
at the first i.f. primary.

The Y input to the oscilloscope is connected to
the high-potential end of the detector load resistance
—in most present-day receivers, the ‘‘ top end " of
the volume control (IFig. 6). The a.g.c. must be put
out of action. In some sets this can be done simply
by short-circuiting the first a.g.c. filter capacitor, but
the circuit diagram of the particular set should be
studied to make sure that doing so does not affect the

Fig. 8. Typical receiver res-
pense curve obtained with the
wobbulator.

damping of the i.f. transformer. In most receivers
there is sufficient output to give an adequate picture
without using the deflection amplifier ; this is just
as well, for it is difficult to avoid picking up hum if
the high-impedance detector circuit is connected to
the amplifier input. In the oscilloscope previously
described, about 30 V is optimum for a good picture,
but anything from 10 to 40 is satisfactory. Fig. 8
shows the type of picture obtained from a well-
adjusted receiver.

If it is desired to measure the width of the curve ia
terms of frequency, in the absence of a multivibrator
or other calibrator it can be done by tuning in two
or more identifiable staions on the receiver and
noting the horizontal shift in the wobbulator signal
corresponding to the frequency difference between
them, say 9 or 18 kc's.

QUALITY AMPLIFIER

High-grade Instrument with Separate Control Unit

HE new ‘“QUAD’’ equipment introduced by the
Acoustical Manufacturing Company, I{untingdon
comprises a high grade, low-distortion amplifiér similar
to the earlier type QA12, and a separate quality control
unit with a well-thought out system of frequency com
pensation designed to give the hest available perform-
ance with all types of input and under varying listening
conditions.

The control unit comprises a master volume control,
bass and treble balance controls giving hoth rise and fall
variable-slope low-pass filters for the suppression of high.
order background and interference frequencies and a
master control selector switch with facilities for quick
reference to '‘straight-line’’ amplification without dis-
turbing any other control settings. Alternative '’ cut-

Acoustical
manufacturiny
“Quad’’ 12-watt
amplifier and
quality contro!
unit.
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off " frequencies centred on 6,000 and 8,000 c/s are
available and the rate of attenuation above these
frequencies is continuously variable from 1odb/octave to
10odb ‘octave.

From tests we have made it is evident that these
characteristics have been well chosen to cope with all
types and conditions of record and radio programmes.
The best modern recordings can be played ‘‘neat’”
without correction, when in absolutely new condition.
but after a score or so of playings even ‘‘vintage’'
records, from the point of view of frequency range and
low intermodulation and tracing distortion, benefit from
a moderate filter slope above 8 kc/s

With a separate low-pass filter to deal with deficiencies
in the input signal, the conventional bass and treble
control can be applied to the correction of room
acoustics or loudspeaker deficiencies and once set need
no further adjustment. This is a distinct advantage, as
was proved by a comparative test in which a progrumme
with over-emnphasized sibilants was subdued by the two
alternatives available: the variable-slope filter went
straight to the heart of the trouble, whereas the conven
tional top-cut control alone made appreciable incursions
into middle frequencies before satisfactory suppression
was achieved.

The QUAD amplifier and control unit can he confi-
dently recommended to those who have discovered the
inadequacy of the simpler tune controls; the wider scope
extends the useful life of records, and the settings of the
various controls can be used as a criterion of the quality
of the input.

Frequency response in the basic amplifier is 20 to
20,000 c/s+0.3db, and at 12 watts output the total dis-
tortion is not more than o.25 per cent. Response is
independent of volume control within 1 db

The price of the QUAD equipment—amplifier, control
unit and connecting cable—is £33
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Band-Pass

Converters

“Tailor-Made > Units to Provide New Wavebands or to Expand Existing Ones

By H. B. DENT

HE unit described here was intended originally

to extend the range of the R.A.F. receiver

Rr1155 to take in the 1o-metre amateur band,
but it has since been used in a slightly modified form
to fill in part of the gap in the tuning range of the
set that lies between 1.5 Mc/s and 3.5 Mc/s. The
inability to tune over the top amateur band cover-
ing 1.7 to 2 Mc /s has always been a cause of irritation
to the writer and possibly to other users of this
receiver also. No doubt a single unit could be made
to cover both wavebands but switching r.f. circuits
is best avoided whenever possible and although
separate units entail duplication of parts they often
prove better in the end. Moreover, alterations can
be made to one without upsetting the performance
of the other.

As the initial requirement was for a unit to cover
28 to 30 Mc/s only, it was decided to be a little
unorthodox and employ wide-band circuits in the r.f.
and mixer stages and by so doing reduce the controls
to a single small oscillator capacitor. Later on an
r.f. gain control was added to avoid overloading the
early valves when receiving strong local signals. It
takes the usual form of a variable cathode resistor,
but no compensation has been made for the effect it
may have on the input impedance and capacitance
of the valve and this will, of course, lead to a small
change in tuning of the grid circuit, hut it has not

been detrimental for ordinary communications work.

Whilst some emphasis has heen placed on the use
of the converters with the Ri155 receiver, the circuit
arrangement and form of construction are equally
applicable to a converter for any type of receiver
provided a relatively small coverage is acceptable.
They can be employed to fill in missing bands or
even to band-spread a portion of an existing range
{or greater ease of tuning. So far the units have been
used with rather high fust intermediate frequencies
—mnone lower than 5 Mc/s—and it is therefore dith-
cult to say how they would behave if one were
limited to, say, an i.f. of 1.5 Mc/s. With the low
i.f. a coverage of 0.5 to 0.75 Mc /s should he attain-
able, but anything wider might let in a considerable
amount of second channel interference, as the selec-
tivity of wide-band circuits is not usually good on
the immediate houndaries and, moreover, the second
channel region must not fall within the working band.

From the circuit (Fig. 1), it will be seen that the
converter consists of an r.f. stage, a mixer and a
separate oscillator. The first two positions are filled
by Mullard EFso valves and the last by an ECsa2.
Signals enter the converter by a co-axial socket on
the left rear top of the chassis and reach the grid of
the r.f. valve via the transformer T,. Coils L, and
L. are wound on a }-in diameter bakelized paper
tube about 1}in long and the grid circuit is tuned

0
+220v
T
Ry
P
Lo L g M
O
63V
0
Fig. 1. Circuit of the 10-m converter, component values are :—C,, C3, C4, Cy5, C;y = 0.001uF ; Cg, Cy, C0, Cy5

o.01uF ; C;, Cy7 = 22pF; Cyy = 5pF ; Cy5

30pF (Max).

R,, = 1500, R; = 10KQ(Var), R;, Ry, Ry, Ry,

2.2KQ, R7 = 68KQ, Ry = 470Q, Ry, Ry — 33KQ, Ry — 2.2MQ. All {W except R|, = 1W
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by a midget air-spaced trimmer C, (Cyldon 184/10)
with a maximum capacitance of 1opF and the cir-
cujt is damped by a 10-k(} resistor R,.

A pair of tuned circuits, C,L, and C,L,, couple
the r.f. stage to the mixer, the capacitors C, and C,
being pre-set air-spaced trimmers similar to C,. The
coils L, and L, are wound on a common former of
gin diameter and the windings are spaced %in apart
measured from the end turn of one of the first turn
of the other and, unlike most couplings of this kind,
the high potential ends of the coils *“look’’ at each
other, Both circuits are damped by 10-k2 resistors,
R, and R respectively. Winding details of these
and the other coils in the converter are given in the
coil table, while the dimensions and other construc-
tional details can be found in Fig. 2.

No attempt can be made to design the i.f. output
transformer T, or the oscillator circuit, L,C,,C,,,
until the first intermediate frequency has been
chosen. As previously mentioned, a comparatively
high i.f. is desirable in the interests of second channel
rejection, but it should not be so high that it pre-
cludes the use of the higher of the two oscillator
frequencies without recourse to special circuit
arrangements.

The above two requirements are actually closely
related, especially in the present case as the use of
the higher oscillator frequency brings the second
channel zone well into the v.h.f. band. On the other
hand, if the lower setting is used the second channel
region falls in the h.f. band and any part of this
band from about 16 metres upward will be a potential
source of second channel interference.

Using a first i.f. of, say, 5.6 Mc/s, and the upper
of the two oscillator settings, the second channel
region when tuning over 28 to 30 Mc /s falls between
39.2 and 41.2 Mc/s. If the i.f. is exactly 6 Mc/s
there might be some risk of interference from the
A_P. television sound transmitter in the London area,
but 6 Mc/s has been used on the south coast, some
60 miles away, without experiencing trouble of this
kind.

The lower oscillator frequency would place the
sccond channel at between 16 and 18 Mc/s, from

COIL TABLE FOR

| Coils |

10m CONVERTER

! |
| Turns  W.nding |Approxi-|

Sizes of | Wire

Former s.W.g | length | mate |
| Induct- |
I | | | ance |
(Lol g w1y | No. 24EN | 15 | 038in | ;. |
TiLy HnxXHin iNg 24N 5 | (see text) | MOME
| [Ls §inx24in | No. 24FN | 16 0.4in 1.6 uH
21 Ly, (see text) | No. 24EN 14 0.35in 1.4 uH

JLg }inx13in | No. 26EN | 48 Loin
| T3 LLG.‘ (see tefxt) “ No. 26EN | 5 (see text) LUl [
| Ly fin x lin INo. 24EN'| 13 0.33in | 13.H

|

i
|

'.

which region the probability of interference will be
far greater. In that band of 2 Mc/s there are no
fewer than 37 broadcast stations using 50 kW or
more. One other likely cause of interference must
be borne in mind when choosing the first i.f. That
is heterodyne between a harmonic of the frequency
changer’s oscillator in the receiver and either the
fundamental or a harmonic of the converter's oscil-
lator. This will produce a phantom signal having

all the characteristics of the genuine article. It may
be caused either by direct radiation from the oscil-
lators or by impedance coupling in the h.t. and L.t
leads.

These possibilities are effectively countered

General view of the 10-metre con-
verter showing the layout of the top
of the chassis and of the front panel.

The use of single-ended valves en-
ables all the components to be ac-
commodated below the chassis and,
incidentally, shortens the wiring.
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Fig. 2. Details of the formers used for the r.f. and i.f.
by the generous r.f. filtering in the converter ; capa-
citors C,, C,; and C , being in the heater line and
C.,R,, C )R, and C,R,, in the h.t. circuit.

As the frequencies concerned are in the 28-30 Mc/s
region all by-pass capacitors must be non-inductive
at these frequencies. The mica types, silvered and
stacked varieties, generally comply with this require-
ment and it is also possible to use some of the latest
miniature tubular paper type. All the likely makes
have not been tried but Hunt’s new ‘‘ Mouldseal ”’
midgets have proved quite satisfactory. Like any
other double superheterodyne, good screening of the
oscillators is essential but when reasonable care is
taken very little trouble arises from inter-oscillator
heterodyne.

Taking 6 Mc/s as the i.f. for the converter, wind-
ing data can be prepared for T, and the coverage
of the oscillator circuit also determined. Assuming
C,, has a capacitance of 22pF and C, 30pF maxi-
mum (Cyldon 184/30), L, of T, will require an in-
ductance of 12ufl. The i.f. output is taken from the
coupling coil L, wound over the ‘‘earthy,” or h.t.
end, of L; to a coaxial socket located at the right
rear of the chassis. The sockets shown in the illustra-
tion may not be very familiar, but the writer’s
station is cabled up with this pattern and the con-
verters have to fit into the general scheme. Without
ties of this kind the latest Belling-Lee sockets could
have been used. As a well-screened lead is necessary
to take the i.f. output to the receiver, a co-axial
cable seems the obvious choice and the receiver
itself must be adequately screened against direct
pick-up of signals otherwise a great deal of interfer-
ence may be experienced.

The photographs illustrate the form of construc-
tion adopted. The chassis, which is made of
aluminium, measures 8}in x 6in x 23in deep with a
front panel measuring gin x 7in. It raises the chassis
1}in and so brings the oscillator tuning knob (the
oscillator tuning capacitor is below the chassis) to a
convenient height above the table.

An Eddystone butterfly capacitor (Cat. No. 739)
of 8+8pF and having an effective maximum capa-
citance of 4pF, tunes L,. With this type of capa-
citor the rotor vanes cover go® only and it was found
more convenient to use an epicyclic friction drive
and a small quadrant scale rather than fit an ortho-
dox pattern drive. The oscillator’s coverage is 33.5
to 36.3 Mc/s.

A lengthwise partition divides the underside of the

WiIRELESs WORLD, OCTOBER 1950

transformers T;, T, and T; and the oscillator coil L,.

chassis into two equal compartments, the back
accommodating the r.f. and mixer stages, and the
front the oscillator. There is a small cross-screen
dividing grid and anode circuits of the r.f. stage.

During the construction of the unit it was seen
that a number of improvements could be made with-
out departing from the general design. They were
embodied in another model of which a photograph,
when partially finished, is shown and it will be
seen that the rear compartment can be made much
more accessible for wiring if part of the back of the
chassis is removable. The power input socket has
been transferred also to this side.

Other changes also to be embodied in this unit,
which will cover 1.6 to 2.2 Mc/s, is that T, T, and
T, will be wound on Denco }-in diameter formers
with variable dust cores and the oscillator tuning
capacitor C,, may have to be replaced by a slightly
larger one and all by-pass capacitors will be o.01 ¢F.

The resistor R,, in Fig. 1 is included because, as
mentioned earlier, the converters were intended for
use with the Rriss5 receiver. Power is taken from
the receiver and as the h.t. negative line is about
35 volts below the chassis the two chassis could not
be connected without short-circuiting this supply
which is needed for r.f. gain control and other pur
poses. As the consumption of the converter is 15
mA at 220 volts a 2.2-k() resistor suifices.

In a subsequent model (1.6-2Mc/s) the chassis was mod:-
fied and has a loose back and a }-in turn-over at front
to take the panel. It provides better access for wiring
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UNBIANED

Applied Telearchics

FEW weeks ago the Editor ol

our leading motoring journal
came down with a heavy hand on
the frills and furbelows of modern
motoring. In particular he objects
to over-simplification of carcontrols.
(The Autocur, 25.8.50.) Thank
heaven both he and I live in a coun-
try where we can have our own in-
dividual opinions and be free to

A guilty feeling.

voice them without being liquidated.
As a token ol my respect for his
views, although they are diametric-
ally opposed to my own, I am think-
ing of sending him a five-gallon
drum of parafiin for his car lamps
in the hope that he will reciprocate
by letting ne have his electric
starter which is, I suppose, one of
the least essential pieces of equip-
ment in a car and coveted only by
sybaritic souls like mysell.

His wcrds, when 1 read them,
gave me a guilty feeling as I have
lately put into use a radio-operated
device whereby L can, while still a
mile or so from the goal of home,
open the garage doors, switch on
the radio, the house lights and
heaters, my electric blanket and also
the electric griller over my pre-
viously prepared evening kipper. I
can thus return tired and weary to
my residence with all my home com-
forts ready for me instead of a cold,
dark, cheerless and silent house with
the added insult of having to get
out and open the garage doors
myself.

Of course the opening of garage
doors has been done by many people
previouslv by simply flashing the
car headlights on to a suitably sited
photocell, but kippers take a little
time to grill and electric fires to
warm up and, of course, the photo-
cell won't work until the car is with-
in a few yards of home. There has,
however, for a long while been no
technical reason why the whole
operation should not be accom-
plished from a distance by radio but
there have been obvious legal snags.
However, as & result of a visit last
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August to the Model LEngineering
LLxhibition I have managed to over-
come them.

At that exhibition there were
available several telearchic trans-
mitters for controlling models of all
types. Provided that their power is
limited to five watts and they work
on certain frequencies specified by
the P.M.G. and are onlv used for
controlling models no transmitting
licence or other red tapery is re-
quired.

The range claimed by most
manufacturers is a modest half-mile
or so but, as 1 was told and have
since proved, this is a very conserva-
tive estimate. 1 find that with the
transmitter with its attached verti-
cal rod aerial stretching through the
roof of my car I can cause the doors
ol a smodel garage to swing open
when, like the returning prodigal, 1
am ‘‘vet a great way ott.””  The
fact that when the doors of the
model swing open they interrupt a
photocell belonging to an entirely
separate circuit and so cause my
evening kipper 1o be cooked and the
house flooded with light, warmth
and music has nothing whatever to
do with the Postmaster General.

Meaningless Mouthings

OST of us have suffered at the
hands of proud parents who
insist on parading before us a repul-
sive looking infant who makes a lew
otfensive gurgling noises at us which
are promptly interpreted by the
aforementioned P.P. as intelligible
speech.

Much the same sort o! thing hap-
peus when people switch on their
ancient and decrepit wireless sets to
enable ns to listen to the news when
we pay them a visit. The owners
of these toothless old veterans have
no difficulty in understanding what
the announcer is talking about and
readily interpret it just as proud
young mothers do the meaningless
mouthings of their infant pro-

digies.

A mellow bellow.
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This ability to get used to the dis-
tortion and travesty of reproduc-
tion produced by an old set which
is in constant use has some very
strange repercussions. Receatly 1
had a few friends in on a night when
an important political broadcast was
being given. I switched on my latest
creation which, [ flatter myvself, is
as free from distortion as it is pos-
sible for a set to be in our present
state of knowledge. To my amaze-
ment my triends found the words
of the speaker almost unintelligible
and my reputation was in grave
danger until I hastily dragged out
an old set which I built thirty years
ago on the occasion of Melba's
famous broadcast {rom Chelmstord
in June, 1920; instantly my friends’
faces were wreathed in smiles of
enjovinent as they listened to the
soft of quality to which they were
accustomed.

The set, like myselt, was com-
pletely unbiased.

Stereovision

IT is my firm opinion that no mat-
ter what we do we should not get
a great deal nearer to the distant
goal of perfection in television while
we stick to the old-fashioned Cyclo-
pian system we now use and refuse
to change over to stereovision.
Onc of the arguments against
stereovision which obstructionists
will probably put forward is that in
bygone vears when stereo film ex-
periments have Dbeen made in
cinemas the public objected 10 wear-

ing the special spectacles with
differently coloured or polarized

lenses with which they were pro-
vided. But the far-seeing Mr. Bevan
has abolished all that by making the
wearing of spectacles sccond nature
to everybody. In any case, however,
as has been recently pointed out in
the learned columns of the Adinalenr
Photographer, stereoscopic vision
without glasses or other parapherna-
lia only needs a little perserverance
to acquire. Those lacking the
patience to persevere could still en-
joy a cvclopovision programime as
at present bv simplv switching otf
one of the pair of screens which, of

course, woull be incorporated in
each receiver.
There remains the problem of

etheric lebensrawm. Possibly this
will be solved Ly using one channel
only tor the two transmissjons, send-
ing one by vertically and the other
bv horizontally polarized waves.
The problem has certainly got to be
solved somehow if television is to
be made as realistic as a stage show
which is, after all, the only goal
worth aiming at.
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LETTERS TO

The Editor does not necessarily endorse the

opinions expressed by his correspondents.

“ Airmet”
YO['R campaign for the restora
tion of Airmet and its invalu-
able weather service is the finest
thing vou have ever undertaken.
Although the majority of broad
cast receivers could get this station
and at least one make ol receiver
had it specially marked on the dial,
very tew of the general public knew
of its existence. It was never adver-
tised except by word of mouth.
Whenever I have called attention
to it and its very complcte and up-

to-the-minute weather reports I
bhave always been subsequently
thanked for what was considered

about the most useful broadcast of
all.

When weather conditions have
been in doubt and the activities of
the day have heen dependent on an
accurate knowledge of the weather
during the next tew hours I have
always turned to Airmet—conveni-
ent on a push-button—for last-
minute guidance.

In areas like Cornwall, where con-
ditions frequently differ from the
main lorecast, Airmet would always
reveal whether a dull, rainy-looking
sky was as bad as it looked or
masked a fine day. ‘When rain was
falling, the Lroadcasts always indi-
cated the likelihood or otherwise of
its early cessation.

It the scope of the new Airmet
service is to he widened, the ques-
tion arises as to who should under-
take its distribution. There is little
doubt in my mind that it should be

regarded as an auxiliary B.B.C.
service.
B. S. T. WALLACE.
London, S.\V.16.

V.H.F. Mobile

Communications

I.\' the July issue of the American

journal T'ele-Tech, Major Edwin
Armstrong, the f.m. pioneer, has
taken space to review the progress of
frequency modulation as he sees it.

On the subject of mobile com-
munication he makes the following
statement: °‘ In communications the
mobile services are still expanding

rapidly. Here the use of f.m. is
universal. No one would even at-

tempt to sell a Chief of Police a.n.
equipment.”” In making this state-
ment, Major Armstrong is either un-
aware of or is ignoring the following
facts :—

1. 86 British police forces use
a.m. Four use f.m.

2. While it is true that one of the
four f.m. users is the London Metro-
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politan Police, it is also true that the
l.ondon Fire Service is a well-satis-
hed a.m. user.

3. British  ambulance services,
with only one exception so far, have |
adopted a.m. |

4. All aeronautical v.h.{. through-
out the world is a.m. All attempts
to persuade aeronautical users to
change to f.m. have been unsuccess- |
ful. ’

5. The British Post Office have
recently adopted a.m. as standard
for all maritime applications.

6. In the commercia! v.h.i
mobile field in Britain, between 8o
per cent and go per cent of all licen- |
sees use a.m. In many cases a.m. l
has been chosen alter competitive

demonstrations with f.m. equip-
ment. |
7. My company exporis every

month Increasing quantities of a.m.
radio-telephony equipment.  This
business is obtained in many cases
after direct competitive trials with
British and American f.m. equip-
ment.

These are but seven examples of
many which could be quoted in evi-
dence of the rapid and successiul |
expansion of mobile a.m. |

Major Armstrong’s statement that
the use of {.m. is universal is incor- |
rect, and in police and in all other
mobile applications my company

offers a.m. equipment with complete |

confidence and success.
}. R. BRINKLEY.

Pye, Ltd., Cambridge l

Wrotham 4.M./F.M.
Schedules

7OUR editorial plea for a regular
schedule of a.m./fm. e.h.f
transmissions from Wrotham will, T |
am sure, be endorsed by many de-
signers and experimenters, both pro-
fessional and amateur. The present
tests, which have been going on
since May, are most unsatisfactory
in many respects, and the following
points are worth mentioning. |
1. The transmitters are seldom on

the air before 11 a.m., thereby
wasting half the morning. ‘
2. Modulation is removed for

periods ot 30 mins. or 1 hour in the
already scanty daytime schedule.

3. The unpredictable night-to-
night change {rom Home to Third
Programme is annoying when de-
monstrations are planned. |

4. The interruption every hour of
music or speech for the *“ Wrotham
Testing*’ record is infuriating and |
could best be included at programme
junctions.

5. Lastly, and most important, |

www americanradiohistorv com

| ture

| tion.
i

| Model EXP83/3.

| T.v.20.

No other receiver in its price-class can
approach the Armstrong RF103/Type
3 with its 10-valve circuit, highly effi-
cient R.F. stage and its two stages of

I.F. amplification with a selectivity
better than 7 Kc/s. Among its many
refinements are the three stages of A.V.C.
negative feed-back, slide rule dial and
flywheel tuning. Wave band coverage
is from 16-50, 195-550 and 800-2,000
metres, and mains voltage is 200-250
A.C. When the chassis is used as a
gramophone amplifier the large amount
of amplification available enables a

high quality pick-~
1 9Gns.

up of the minig-

used \Ht%%uttc;ddif

purel  ERplncs plus P. Tax
OTHER ARMSTRONG CHASSIS

An eight-stage all-

wave radiogram chassis is designed to

provide quality radio and record re-

production for the “‘not- £15 '8 .8
M »

so-rich. Plus P. Tax

Model 125/2. The * Armstrong”
triumph—a 14-valve all-wave radio-
gram chassis with a S.W. band down
to 10.9 metres. The chassis for the
man who wants the £33 ,12.0

best. Plus P. Tax

ARMSTRONG TELEVISION — MODEL
A wide-range 21-valve instru-

ment incorporating a £52 . |0 .,
12in. C.R. Tube. Plus P. Tax 0

Write now for full information

ARMSTRONG

THE CHASSIS PEOPLE
I

Armstrong Wireless & Television Co.
Ltd., Warlters Road, Holloway, London,

.7 Tel. NORth 3213
3589
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LETTERS TO

there is no daytimme trapsmission on
Saturdays, and no transmission
whatever on Sundays.

No doubt the station is primarily
for the bLenefit of the B.B.C. re-
search branch, but e.h.f. tests have
been going on since 1945 and many
enthusiasts have spent time and
money on receiving equipment and
deserve some consideration. These
enthusiasts can do much to securc
the eventual popularity of an e.h.f.
service and in the meantime are
gaining valuable experience in the
stability of receivers and other
problems which you mention. Ol
necessity much ot their work is car-
ried out on week-ends, and an all-
day Saturday and Sunday schedule
should be instiguted at once.

ls this another example of the
secrecy in which the B.B.C. shroud
many of its engineering activities,
and which Mr. Bishop sought to
deny existed in  your columns
earlier in the year? Incidentally,
he then promised an early state-
ment on the Wrotham tests.

In connection with my earlier
correspondence an  medium and
long wave beacon interference,
and your plea for a channel for
‘“Airmet,”’ it 1s interesting to note
that even after the Copenhagen
Plan the Bovingdon Airport Radio
Range (BO) is operating on
223 kc/s, where it effectively pre-
vents reception of Oslo in London.

“MIKEROBE.”

Valve Heaters

HILIP MORRIS, in your August

issue, raises the question of the
evil " of the long warm-up time
in a.c. receivers. The solution

‘e
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THE EDITOR . . . .

which immediately suggests itself is
that the heaters of mains receivers
should be left permanently on. 1
do not know whether there are any
theoretical objections to such a
practice, but the only practical
objection secems to me to be the
wastage of power entailed, amount-
ing to abont twenty watts when the
receiver is ‘' off "—that is, with no
Ii.t. applied to the valves—for an
average ' four-plus-one.” Since
this amounts to about a halfpenv a
day at a penny per kWh, many
listeners will not Dbegrudge the

expense.
It scems worth mentioning that
valve heater failure very rarelv

occurs at times other than during
the warm-up period, the strains
occurring during heating being suthi-
cient to cause fracture of the heater
of an old hut otherwise good valve.
It might be added that the de-
signers of ENIAC, which has
eighteen thousand valves, found it
economical to supply something in
the region of 50 kW for the valve
heaters conlinuously because, after

a while, every time the computor
was switched on about fifteen
heaters failed. After the valves

were replaced and the equipment
was again turned on, fifteen more
“went " !'—and so on. After this
had happened a few times, they just
left the heaters permanently on.
Another point is that, if the
mains transformer is left perman-
ently connected to the mains, there
is no possibility of heavy switch-on
surges due to the instant of switch-
off occurring when the transformer
iron was at the wrong point on the
B-H loop. I have it on unimpeach-
able authority that the surge can

Net By
Price post

w. T. Cocking.

F. M.
10/10

36 3/9

3/6  3/9
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continued

. . . .

be large enough to blow heavy
fuses, although I have never found
the effect so bad as that.

I myself use a receiver rather
larger than the normal four-plus-
one and, while 2 mains switch is of
course provided, I normally switch
off by disconnecting the h.t. at the
reservotr capacitor. It is important
that it should be done at that point,
tor the regulation of capacitor input
filters is notoriously poor, and if the
reservoir can stand the rise in mean
d.c. level the filter capacitor quite
likely will go down.

A.c.-d.c. sets require even longer
to warm up than a.c. sets, and if
means can be found to switch off
the h.t. supply alone the benefit
would be very real. The heavy
current during warm-up appreciably
reduces the life of series-connected
valves, and the thermistors I have
used have shown a distinct tendency
to short life when they are used as
heater current limiters. Where no
dropping resistor is used it is a
simple matter to disconnect the h.t.
line from the rectifier cathode;
where dropping resistors are essen-
tial it might be worth while provid-

ing separate h.t. and heater
droppers.
C. F. K. GAULDER.
Feltham, Middx.

Beauty and the Beholder

READ ‘*Radiophare’s’’ letter in

your July issue with interest and
with enjoyment, but not, I am
afraid, with any conviction that
town and country planners, borough
surveyors and architects, etc., would
be moved by his argument.

No doubt, once neat and tidy tele-
vision aerials have been erected, we
will grow accustomed to them and
accept the situation whether it be
a thing of beauty or otherwise.

Unfortunately the aforementioned
dictators of town and country
beauty are not likely to permit that
situation to arise. And, before
they have a change of heart
many things may happen, such as
the considerable extension of relay
and re-diffusion services. In fact,
in areas where the T. and C. plan-
ning boys are partigularly ‘‘ sticky,”’
this may become the sole means of
having television for those who are
not near ehough to the transmitter
to be able to use indoor aerials.

It is a bit early to criticize the
B.B.C. television policy, but why
did they not decide on a policy
which would provide a chain of
low-power transmitters sited in such
a manner that television would be
available to any viewer with a mode-
rately good receiver and an indoor
aerial ?

I appreciate that the expense
would be greater from the B.B.C.
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point of view, but the prospective
viewer would find it cheaper. And
as it is public money both ways I
do not see any reasonable grounds
for argument against such a policy.
H. WILLAN CRITCHLEY.
Scalby, Scarborough.

Superhet Radiation

IT is not only listeners in the
North of England or to the
North-East Regional wavelength

that suffer in the manner tl. R
McDermott complains of in your
August issue. \When listening to
the Third Programme on 464 m
(647 kc/s) 1 frequently hear none
too-steady heterodynes which T be
lieve to come from the local oscil
lators of superhets tuned to the
Light Programme on 200kc/s. 1
wonder if these unfortunate possi-
bilities were considered when the
new wavelengths were agreed
E. F. GOOD.
Malvern, Worcs.

MANUFACTURERS’
LITERATURE

““ Asbestos Textiles and the Elec-
trical Industry,”” a well-illustrated
booklet on the various forms and
uses of asbestos, from Turner
lirothers Asbestos Co. Ltd., Roch-
dale.

Industrial Battery Chargers de-
scribed in an illustrated catalogue
from G.E.C., Magnet House, Kings-
way, London, W.C.2.

Television Pre-amplifier; a tech-
nical specification from Rainbow
Radio Manufacturing Co. Ltd.,
Mincing Lane and Mill Lane, Black-
burn, Lancs.

Communication Receiver Type
CCrs0 described in a technical
specification from Hamtune Com-
munication Receivers, 10 Elm
Street, \Wellinghorough, Northants.

¢ The Home Constructor’s Hand-
book,”’ containing eleven circuit
diagrams, price lists and a cata-
logue, can be obtained irom Roding
Laboratories (Electronics), 70 Lord
Avenue, Ilford, Essex, price 1s 6d.

Williamson Amplifier and other
products described in a brochure
from Radio Trades Manufacturing
Co. (Ealing) Ltd., 141 Little Ealing
Lane, London, W.s.

Capacitor Price List, issued in
May, 1950, by Claude Lyons Ltd.,
180-182 Tottenham Court Road,
W.1, cancels all previous lists.

¢ Mermaid >’ Radiotelephone de-

scribed briefly in a leatlet {rom
Philips Electrical Ltd., Century

House, Shaftesbury Avenue, Lon-
don, W.C.2.

Receivers ; the complete range
by  Ferranti Ltd., Hollinwood,
Lancs, covered in a set of technical
specifications.

«
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ONLY BU
GOOD E

LGIN IS
NOUGH

FOR OVER 25 YEARS
THE CHOICE OF CRITICS

LIST NO. P.215 standard Jack plugs, to
B.S.666, for use with all jacks tosame B.S. With
highly polished moulded bakelite type Cap-
head, internal terminals (6.B.A. binder-head)
and ample space for cord-strain anchorage.
Polished nickel-plated

electrodes. b

LIST NO. K.334 etc. Engraved legended knobs for T V.

and like uses. Highly polished, normally i
chocolate brown ;
FOCUS or VOLUME or SWITCH.
‘“lin.g ' shafts (0.247in..0.249in. a),

matt. Also moulded in black.

2 LIST
by %in. g
Case now

transparent
normally b

to order.

L!ST NO. P.194 new miniature 6-
pole plug and socket for mains
connections, etc. Plug {normally
‘ dead ') fixes to apparatus, Socket
{normally *‘live," fully insulant-
shrouded) connects to cable and
supply. Normally B8lack-moulded,
highly polished. With Ag.-plated
pins and sockets ; for soldered
cable- and wiring-connections. Plug
fixes by %in.g hole, to panels up to
tin. thick. -

% SEND FOR
PRICE /-

BRIGHTNESS or CONTRAST or
Fix to standard
fitted with
hardened-steel 4 B.A. grub-screw. Legend fitted gald-

in polished metal,

ILLUSTRATED CATALOGUE
POST FREE

-2 LIST NO. D.54 etc., Signa! Lamp
fittings for : ‘ 0.5W. indicator-neons,
200 —250V.' by Osram, Philips, Sie-
mens, Ediswan, etc. Specify voltage,
and S.E.S. or S$.B.C. (double-contactl
Cap and holder. Fixes by 1 1/32in. o
hole to panels 3 5/16in. thick. For
neons ~—Red, Orange or Clear trans-
parent lenses are recommended. (Ful!
colour range available).

n dark BRIGHTNESS

NO. D.9 Signal Lamp Fitting for 10-12

mm. @ M.E.S.-cap bulbs, and fitting to » }in. panels

hole, NOW IMPROVED in design and

fitted two rear 6 B.A. binder-head screw terminals.

‘dead ' Full
lenses, in all

translucent o
colours. Beze

range of
usual

lack, moulded; also supplied (‘* D.9/M '
or chromium

nickel-plated,

(WW. 180) %

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

Telephone :

RIPpleway 3474 (5 lines)

wwWw americanradiohistorv com
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RANDOM RADIATIONS

By “DIALLIST”

A Difficult Question

A FrieND asked me the other
day: *"Can you tell me why it is
that ships equipped with radar still
run into one another or on to rocks
when the weather is thick? ”* As 1
told him, this is a question which
puzzles me as well. The answer is
certainly not that marine radar is
unreliable. With 3-centimetre gear
‘“sea-clutter,”” caused Dy reflec-
tions from the surface of choppv
water, can be a nuisance at times;
but all good equipments have a
device which minimizes its effects—
and, in anyv event, the combination
of fog and a water surface whipped
up by wind is one that must be ol
very rare occurrence. Neither sea-
clutter nor clutter due to other
causes (heavy showers ol rain or
snow, for example) was mentioned
in any of the proceedings following
a disaster at sea in which I have
been directly concerned, or those
which I've studied with the utmost
care. In every one of such cases
it appeared that the radar set wes
in operation and indicating ‘‘tar-

gets” correctly on the P.P.I.
screen Yet collisions or wrecks
occurred. Why?

The Radar Picture

Any reader who has had practical
cxperience of radar in general, and
in particular of the P.P.1. varieties,
knows that quite a bit of constant,
regular use of the apparatus is
needed before one’'s mind’s eye
forms accurate and clear pictures of
what is happening {rom the in-
formation set out on the screen.
What, so far as my experience goes,
appears to happen far too often
with marine radar gear is this:
When visibility is reduced to but a
cable’s length, ‘*Sparks’’ 1is sum-
moned to switch on the radar and
work it. The radio officer is not
as a rule versed in the niceties of
navigation; the navigating officer,
for lack of practice, may fail en-
tirely to realize the import of the
information which he gleans {rom
his occasional glances at the screen
or from the reports received from
the radio officer. Hence the ** blip "’
representing another ship or a rock,
as the case may be, is allowed to
drift into the small blind area at
the middle of the screen, the central

380

pomnt of which represents the
position of the navigator’'s own
ship. The target is then lost and

radar can do nothing to prevent a
collision between ships, or the
piling up ot a ship on a rock. The
only way that I can see of
enabling navigating officers to in-
terpret the radar picture correctly,
and to realize how completely re-
liable it is, is this: In the clearest
of clear weather the radar screen
should be used as a matter ol
routine and its picture compared
with what the eve sees whenever
another vessel or a coastline is
sighted, or when the ship is enter-
ing or leaving harbour. Will some
ol Wireless World’s marine readers
give us their views and their ex-
periences?

Good, Cleuan Fun

WHEN you come to think of it,
most of the things that give vou a
really good laugh are funny hecause
some fellow human being gets hurt
in one way or another. I it isn’'t
his carcase that takes a physical
knock, there’s usually a blow of
some kind to his pride (or, maybe,
his conceit!), to his dignity, to his
self-respect, or to his moral outlook.

Ifate, T think, has a peculiarly
human sense of humour; she loves
to see a campaign undertaken

wholeheartedly against some anti-
social action—and then to produce
out ot the blue convincing proof
that the campaigners are them-
selves guilty, all unbeknownst, of
something just as reprehensible.
She must have had a grand laugh
over the business of man-made in-
terference with television reception.
Champions arose on every side to
battle for the right of the owner
of a television set to receive the
programmes free from interierence.

Foreground Noise

Fate must have held her sides
when the discovery was made that
some television sets «can be
generators of the most powerful and
devastating interference with the
reception in nearby homes of the
medium-wave radio programmes. I
have had some. A near neighbour
of mine had a television receiver
installed on trial. I didn’t know
that he had done so, but found that

at certain times my radio reception
was just about blotted out by what
was much more like foreground than
background noise. Luckily, he is
a good and co-operative neighbour.
We arranged some tests, in which
the switching-on and switching-oft
of the television set were reported
by telephone. Results? As soon as
the television receiver had warmed
up, my radio set was pretty well
swamped; when it was switched-off
reception was normal. That par-
ticular receiver went back; my
neighbour has now installed one
which does not interfere.

American Television

A MONTH OR TWO aGO, when
taken to task by a corespondent
for having written that the quality
of our television was, generally
speaking, better than that of the
services in the U.S.A., I promised
to record the opinions expressed by
{riends, then in America, when they
came back to this country. I've
consulted three of them and here
is the gist of what they report.
(None ot them, by the way, is con-
nected with television manufacture
or with the B.B.C., so there are
no axes to be ground.) First of all,
it has to be remembered that
America has over 100 transmitters.
A few are in the fairly high-
powered class; but the vast
majority are low-powered—some of
them very low indeed. In television
reception the signal-to-noise ratio is
ol vast importance. It will ob-
viously be Dbetter if your viewing is
done well within the service area of
a station of respectable output
power than if you have tuned in a
small station some distance away.
Again, some stations are first-rate
engineering productions and beyond
reproach as regards maintenance.
Others are not so good in either
respect. Hence there appears to be
a considerable variation from place
to place in the quality obtained.
Only one of my trio thought that
the quality was as good as ours;
his viewing was done in New York
only. The other two, who had used
television receivers in a good many
places, felt that, though reception
from the best transmitters by means
of high-quality sets was nearly up
to our own standard, the average
images that they saw there were not
so good as average images in this
country. All were impressed by the
number of alternative programmes
available in some of the big towns
and by the ease with which a
change from one station to another
could be made.
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ELECTRICAL
TESTING
INSTRUMENTS | |

WIRELESS WORLD

X 9in.

Size : (2}in.
Weight : 124ibs.

X 5}in.

The instrument operates on A.C,
mains, 100 - 130V, and 200 - 260V,
50 - 60 c/s.

Fully descriptive pamphiet
available on application.

Sole Proprietors and Manufacturers

PRICE

£35

Fhe AUTOMATIC .COIL WINDER- & ELECTRICAL EQUIPMENT CO.

WINDER HOUSE+*DOUGLAS STREET + LONDON « 5.W.1

This instrument, which is an up-to-date
example of current instrument practice,
has been developed to meet the growing
demand for an instrument of laboratery
sensitivity built in a robust and portable
form, for use in conjunction with elec-
tronic and other apparatus where it is
imperative that the instrument should
present a negligible loading factor upon
the circuit under test.

The instrument consists basically of a
balanced bridge voltmeter. It incor-
porates many unique features and a
wide set of ranges so that in operation
it is as simple to use as a normal multi-
range testmeter.

The instrument gives 56 ranges of
readings as follows :—
D.C. VOLTS: 25mV. to 250V. (Input
Resistance 11-0 megohms.)
25mV. to  10,000V. (Input

Resistance 110-0 megohms.)

D.C. CURRENT: 0-25uA. to 1 Amp. (250mV.
drop on all ranges).

A.C. VOLTS: 0-1V. to 2,500V. RM.S. up to
2 Mcfs. . With diode probe external
0-1V. to 250V. RMS. Useful
measurements can be made up to
200 Mc/s, the applied voltage being
limited to 100V. above 50 M¢/s.

A.C. OUTPUT POWER: 5mW. to 5 watts in 6
different load resistances from 5 to

] 5,000 ohms.
DECIBELS: —10db. to + 20db. Zero level
50 mW.

CAPACITANCE : -00014F. to 50uF.
RESISTANCE: 0.2 ohms to 10 megohms.
INSULATION : 0'1 megobm to 1,000 megohms.

dali

The thermionie circuit gives te galvanomet
sensitivity to a robust moving coil movement, which
it is almost impossible to damage by overload.
The instrument is quickly set up for any of the
various tests to be undertaken, a single range
seléctor switeh automatically removing from the
circuit any voltages and controls which are not
required for the test in question.

ATD.
Teleppone: VICTORIA 3404/9

ET.M3
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BREAKDOWNS can occur. Components can fall. No TV set that has ever been made has been completely
ULTRA immune _ﬁ‘om trouble.  Anything can happen once, but what is qf importance is what is lable to

eccentricities | hppen most ofeen! . |
e, Years ago we foresaw that the part of a television set most prone to trouble would be the “‘receiver

3 proper—i.e., the RF amplifiers, the frequency changer (which provide separate IF frequencies for

sound and vision), the oscillator, the vision and sound IF amplifiers and the vision and sound detectors—

because part of the circuitry was required to work in the VHF

band. So we arranged to have three chassls in even our carliest
post-war TV sets— the “‘receiver’’ chassis, the time base
chassis and the power pack chassis. In this way faults
could casily be dealt with by our Dealers’ service men.
Careful statistics of faults that we have kept show that
approximately two-thirds of the total faults did, in, fact,
occur in the ‘‘receiver’’ part of the sct.

In our latest models we have combined the time base and

the power pack, but the “‘receiver’’ chassis (or IF plate

as we now term it) is still separate. It is in the form of a
plate fitted to the main chassis by only two screws and is
connected into the circuit by three plugs. No soldering iron
is required to remove the IF plate.

Plug and socket connections cost money. They are more expensive ;
than soldered connections, but we think the extra expense is justified.
We have never attempted to produce the cheapest television set, but rather to
produce good television sets at moderate prices, ones which, in fact, are just about
the best value _ﬁzr the money on the market to-day.

ULTRA ELECTRIC LIMITED
WESTERN AVENUE -+ ACTON - W.3.

A GREAT NAME

lives only by service

Public recognition is given only in return proud to have earned. Ever since the
for faithful public service. An acknow- days when Marconi pioneered the paths
ledged reputation is therefore a sign of of radio-communication, the name of
public confidence — and is something Marconi has stood. for ever-increasing
which the Marconi Company is very public service . . on land, sea and in the air,

Marcons

the FIRST and GREATEST name in Wireless

MARCONI’'S WIRELESS TELEGRAPH COMPANY LIMITED - MARCON] HOUSE : CHELMSFORD ESSEX
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MULLARD DISC-SEAL TRIODES FOR U.H.F. A Nr'W PHOTOMETRIC CELL 1{
For U.H.F. links, local oscillators and wide band applications such The Mullard Photometric Cell Type |
as multi-channel communication systems, radar saltimeters, etc., 57CV has n specially pr d cathode of !
the use of frequencies up to 1,500 Mc/s or even 3,000 Mc/s is often ) peeialy preparcd:catiode\os) §
required. The Mullard Disc-Seal Triodes caesinm-on-oxidised-silver, and is in- |
have been designed specifically for such [PUIROSESS tended for use in circuits designed for
In the ME1001, adequate cooling and low induct- ki R ]
ance are combined in the design of the anode and ] making accurate photometric measure- i
grid discs to give an anode dissipation of 10 watts T. ments in the red and infra-red region of |
and an upper frequency limit (as an oscillator) feios 1
of 3,750-3,500 Mc/s (8-8.5 om). ’ the spectrulfl. The sensitivity of the cell,
JLE The ME1003 is hasically similar in design to the = measured with a lamp of colour tempera-
o ME1001 but the larger electrodes permit an anode ture 2,700°K at 0.1 lumen, and with the |
L dissipation of 25 watts. However, the larger total®arca oft onemsidel oficthe cathode
=4 clearances necessary to ohtain this value, limit X : ? X |
" the upper frequency to 2,500 Me/s. illuminated, is 25 miero- | .
i amperes per lumen. Other =
i PRINCIPAL CHARACTERISTICS o \
' METOOT ME1003 characteristics are:— -‘!|
Heater Crme () 83 ro Dark current at 100V |
A Vol v o 400 - -
m:: A:g:: g?s:.a.f:ﬂ(on)(m o 2 107 pA max. )
A A) . 00
Max.Peak :no:;r(e:::r(::lt)(mA) 150 600 Anode Supply Voltage
Power Qutput (W) ... 0.5 S 100V
(at 3 .030(5) Mc/s) (at LS%OS Mc/s)
(at 500 Mc/s) (ar 430 Mc/s) Cathode Current (each side)
Mutual Conductance (mA/V} 6 12
Amplification Factor .. B 30 30 l SILA

MULLARD ELECTROMETER VALVES
The Mullard group of Electrometer Valves listed

below is finding an increasing number of industrial,
research and medical applications which involve the
measurement of direct currents of up to the order of
10-'6 amperes. The ME1400 is particularly suitable
for users of photocells who wish to take advantage of

a high grid resistance.

Description ‘ ([J-‘ATV) (lxl)

A 4.5V Electrometer Pentode
on an octal base suitable for use 240 o™
in high resistance circuits, e.g.
pH meters, photocell units, and
valve voltmeters.

A 1,25V sub-miniature Electro-
meter Triode especiaily suitable
for use in nuclear radiation
dosemeters.

125

x10714

A 1.25V Sub-miniature Electro-
meter Teerode especially suit- lg, =

able for use in nuclear radiation S5x107'$
dosemeters.

MULLARD

INDUSTRIAL POWER VALVES
THYRATRONS - INDUSTRIAL
RECTIFIERS ' PHOTOCELLS * FLLASH
TUBES * ACCELEROMETERS
CATHODE RAY TUBES - STABIL-
ISERS AND REFERENCE LEVEL
TUBES - COLD CATHODE TUBES
ELECTROMETERS, ETC.

If you require full technical data on any of the
valves described in this review, please check
this form, pin to your letter heading and post
to the address below.

DISC-SEAL TRIODES- - -
PHOTOMETRIC CELL -
ELECTROMETER VALVES

ELECTRONIC PRODUCTS LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2

MVT88
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UNBREAKABLE
RUBBER MOULDED
PLUG

MOULDED PLASTIC
SOCKET

BERYLLIUM
COPPER CONTACTS

PAINTON

& COMPANY LTD
KRINGSTHORPE - NORTHAMPTON

The finest Pickup on them

market at a competitive price

f/ﬁ

“the pickup
with
three

kheads”.... I d’m B
K\L or andar en Icrogroove ecoraings JJ%

Green Spot with .001" radius sapphire for microgroove recordings Prices: With one Head £4 0 0 plus £1 14 8 Purchase

Red Spot with .0025" radius sapphire for modern standard recordings Tax. Extra Heads each £2 10 0 plus £1 1 8 Purchase
Yellow Spot with .003" radius sapphire for older standard recordings

Tax. Spare Armature System with Sapphire 14/8
These pickup heads are fitted with an easily replaceable including Tax.
armature system complete with a semi-permanent

Telephone : Hipperholme 69169
® 0000606060000 060 0 0 0 0

sapphire. Armature mass 20 milligrams.

Extremely low mass at needle point (4/5 m.g. only),
allowing for reduction in downward pressure to 10/12
grams for standard recordings, and 5/7 grams for

microgroove recordings.

~  Manufactured by A; R. SUGDEN & CO. (ENGINEERS) LTD. WELL GREEN LANE, BRIGHOUSE, YORKS.
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Here is a tried and proven general purpose
sub-standard Signal Generator which is essentially simple to
use. One special feature of the B4 is the accuracy of the
R.F. output over the entire frequency range, achieved by
the use of a crystal voltmeter and the subsequent elimination
of all circuits having poor frequency characteristics. £48

»

Others of the many advantages of the B4 are described in Folder No. S[1YT, a
copy of which will gladly be sent on request.

ADVANCE

BAND ACE
BAND B O
(D eano £

o N
e
e, g,
s
/@ T aON

=
FREQUENCY RANGES

MODEL A

100 ke/s—70 Mcfs
in six bands

MODEL B

30 ke/s—30 Mcfs
In six bands

COMPONENTS

Output accuracy ot
both modelsis +1§ db )

LTD

BACK RD, SHERNHALL ST, WALTHAMSTOW, LONDON , E.I7. 'Phone

: LARkswood 4366/7/8
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MODERN CANUTES cn at feast say

* No farther please!” to waves of electro-magnetic
induction with every hope of success. They can keep
them within bounds with MUMETAL, the high-
permeability low-loss Telcon alloy which is many
times more effective for shields and screening
boxes than a simifar thickness of any other material.
In hundreds of laboratories MUMETAL is already

OCTOBER

regarded as the one infallible solution to problems of
undesirable magnetic interference. Not only has it
a higher permeabllity than any other magnetic
material but also the lowest total electrical loss per ib.
MUMETAL is ‘available in sheet, strip, rod or wire:
{we also produce standard shlelds for most C.R. tubes
and transformers) ; it is ductile, can be stamped
cleanly, drawn or rolled ; is ngn-scaling, does not rust.

Details and
samples
available

on application

TELCON METALS

THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD
Head Office: 22 Old Broad Street, London, E.C.2. Phone: LONdon Wall 7104. Enquiries to: Telcon Works, Greenwich, S.E.10. Phone: GREenwich 3291

THE MIGHTY MIDGET, most recent development in the
Radio and Electronic field, embodies more than a complete
break away from traditional ideas of size. Type W99 Midget
Moldseal Metallised Paper Capacitor has the clean, neat finish
a of an entirely new type of moulding recently developed by
= Hunt’s. Providing hermetic sealing, this Moldseal capacitor
3 is invaluable for use with compact mobile equipment where
risk of encountering more than the usual conditions of
moisture is incurred.

Though tiny, W99 has a high insulation resistance
and self-healing characteristics! If you have Capacitor
problems technical assistance is freely available. Enquiries
are welcomed !

q\\m\l\\\"\“
i\
i

~

Wkg. Voltage Cap. Range. pF Size RErIoTEReD TR

150 D.C. 0.004 to 0.01 A
0.02 to 0.04 B

350 D.C. 0.001 to 0.003 A . 3 P
0.004 to 0.0 B Size A 4" x

600 D.C. 2.5pF to 0.0005 A = e i
0.001 to 0.002 B Size B} x " CAPACITORS

BooJeic °'°°°%50$ Rieel '; ", THE TRADE MARK OF RELIABILITY

A. H. HUNT LTD., LONDON, S.W.18. Tel.: BATtersea 3131. Est. 190l
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FAMOUS CHARACTERISTICS ..., 1

The CHARACTERISTICS of

ST
VALVES

HAVE MADE RADIO HISTORY

PHOTO CELLS CATHODE RAY TUBES' VALVES

THE GENERAL ELECTRIC CO. LTD.,, MAGNET HOUSE, KINGSWAY, W.C.2
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DISTORTION 1/20th TRIODE VALVES FREQUENCY
of 19 overall including  throughout for stabil- RANGE EXTEND-

W Tone Control stagesand ity and low distor- ED TO 20 to 30,000
TH E co N c E RT pre-ampliﬁegr. 4 tion, C.p.s.
MASTER
The Amplitier with
ﬂ_// fhe /7 /”5 /éﬂf”’ef A full two years’

N, & guarantee,
£z9|00 : 3,7, I50hmsoutput.

f

Finished in Dimenso,
a new rustproof
finish that will
last a lifetime.

i 5 Feeder Socketpro-

e vides L.T. and H.T.

MATCHING SWITCH
for low or high output
pick-ups,

™

FOR  STANDARD  AND

LONG. PLAYING RECORDS ~_____i-»k®

B 3
‘MICROPHONE,
Radio, Gram Selector
SPECIAL LOW

NOISE Volume
Control.

/

L M
\é\

WRITE for 20-page Cata-

logue of Amplifiers, Tuning

Units and other interesting
items TO-DAY.

EXCLUSIVE — Detach- “TREBLECON- SA3S CON-

able Control Head, has 3 TROLcut,linear P Phone :

cable and contains no valves or boost posi- ¥ :T;°;:?;rteha" WEStern 3350.
—all the valves are on the tions. ] / /

chassis. SALES LTD.

18] KENSINGTON HIGH STREET, LONDON, W.8

Made in Three Principal Materials

FREQUELEX

An insulating material of Low Di-electric
Loss, for Coil Formers, Aerial Insulators,
Valve Holders, etec.

PERMALEX

A High Permittivity Material. For the
construction of Condensers of the small-
est possible dimensions.

Bullérs

BULLERS LOW LOSS CERAMICS

TEMPLEX

A Condenser material of medium per-
mittivity. For the construction of Con-
densers having a constant capacity at al!
temperatures.

BULLERS LTD., 6, LAURENCE POUNTNEY HILL, LONDON, E.C.4

Telephone : Mansion House 9971 (3 lines) Telegrams : **Bullers, Csnnon, London”’
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THE RADIO AND
TELEVISION INDUSTRY
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SELENIUM RECTIFIERS

FOR LIGHT & HEAVY DUTY

lllustrated here are afew examples
of our wide range of Selenium
Rectifiers.

For further particulars write to-day for
leaflet W.W.[SR9403.

Literature is also available for Radio Cores,
Photo-Cells, Quartz Crystal Units, Copper =
Oxide Rectifiers, these being just a few -
of our products which are
essential to the Radio ——
Industry. .

e

cpr

SALFORD ELECTRICAL INSTRUMENTS LTD.

PEEL WORKS . SILK STREET . SALFORD 3 . LANGS . ENGLAND
A subsidiary of THE GENERAL ELECTRIC 'CO. LTD. OF ENGLAND
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AXIOM 22

13 HE TREND towards the use
Tof higher flux densities in
‘ loudspeakers designed for high-
quality reprcduction is well exempli-
fied by the new Axiom 22 made by
Gocdmans Industries, Lancelot Road,
Wembley. So far as the diaphragm
is concerned, it is the same as the
Axiom 12 and has twin curved-sided
cones with a reinforced edge to the
high-frequency cone. The back
centring device consists of a porous
bakelized linen diaphragm with
concentric corrugations.
The ring type magnet makes use of
one of the new high-performance
alloys, and by careful design of the
poles the flux density has been raised

GOODMANS INDUSTRIES LTD -

WIRELESS WORLD

OCTOBER 1950

to 17,500
gauss. This
is in a gap
I.I5 mm.
wide, 7.8
mm. deep,
with a nomi-
nal pole
diameter of

The Axiom 22 12”— 20 watt twin-cone high fidelity P.M.

loudspeaker (dustproof).

44 mm,

We have had an opportunity of
hearing the Axiom 22 with an Axiom
12 as reference standard, and there
can be no doubt of the improvement
conferred by the increased flux
density. Sensitivity is, of course,
higher but the outstanding im-
pression is one of tautness and the
grip the Axiom 22 has on transients.

LANCELOT ROAD  WEMBLEY -

The increased magnetic daniping is
no doubt also responsible for an
apparent reduction in intermodula-
tion from self-generated transients,
and a consequent improvement in
‘‘ presence "’ and the segregation of
the instruments of the orchestra.
The price is £12 135.”

From the * Wireless World,” [une, 1949

MIDDLESEX. WEMbley 1200

Necessary parts, also usable later for a more
ambitious job, plans available, 1 Spool Diamond Magnetic

YOU CAN MAGNETICALLY RECORD

using your Gramophone Motor as a Drive

Recording Tape and 1 take-up spool, 2 Corner Brackets, 1 Roller,

1 Record-playback Head Kit, 1 Friction Clutch, 1 Dual-purpose Supersonic Oscillator and Two-
stage Preamplifier and your Radio Chassis. Set of parts £7.15.0, or items supplied separately.
) Also Constructional Data for Wire and Tape Recorders Ss.

PARK RADIO OF MANOR PARK, 676/8, 783 Romford Road, London, E.12
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litee all Sourd Brwadcasting needs T.T.
i INSULATION

FOR ALL TELECOMMUNICATIONS RADAR
& TELEVISION TRANSMITTING & RECEIVING
EQUIPMENT

Taylor Tunnicliff & Co Ltd. EASTWOOD - HANLEY - STAFFS

TELEPHONE STOKE on TRENT 5272 - 4

London Office 125 HIGH HOLBORN LONDON W.C.I Telephone HOLBORN 1951/2
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dervograph

SERVOGRAPH OPERATES DIRECTLY
FROM VERY LIGHT CURRENT
SOURCES, consuming but a few Micro-watts
for full scale deflection. Its working principle
is unique and sets up a new high standard
of accuracy and robustness for graphical
recording meters. SERVOGRAPH’s accuracy
is to BSS.89 for Grade 1 Indicating
Instruments—Dbecause 118 servo-driven pen
arm removes ali load from the instrument
movement, admits a robust and trouble-free
pen, and maintains this accuracy with full

or empty ink reservoir. Needing no levelling,
it operates correctly in any position and can
be connected directly to tachometers,
thermo-couples, resistance thermometers, CO,
indicators, pH meters and so on, repeating
their accuracy on the chart. Equally useful,
too, as an ammeter, voltmeter, etc., it may
embody a moving iron, moving coil,
dynamometer or electrostatic movement.

Please write for technica! leaflets 100/M,

Movements  available
from 60 micro-amps. or
16 millivolts upwards.

FIELDEN (ELECTRONICS) LTD.

PASTON ROAD : WYTHENSHAWE : MANCHESTER
FIELDEN ELECTRONIC3 (AUSTRALIA) PTY, LTD,
409 COLLINS STREET : MELBOURNE : AUSTRALIA
Specialists in Industrial Electronic Equipmaent

OCTOBER 1950

«wy.xe CERTAIN to get
Foure o at ARTHURS }

Y VALVES : We have probably the fargest stock of
valves In the country. Send your enquiries.

AVO METERS IN STOCK
Avo Model 7 . ......oooiiiiiiiiiiiiiiiiiiiicva
Avo Model 7, high resistance.
Avo Model 40 ................

Valve Tester ..
TestBridge..................
Avo Minor, AC/DC mod
Electronic Test Meter
Signal Generator ......
Valve Characteristic Meter....

TAYLORS METERS. List on request.
DECCA PICK-UPS............ £3 15 5

DECCA HEAD ... . €219 2
ADAPTOR for Garrard 3 8

»”

Demonctrations of Philips
Projection Television sets
in our showrooms.

vaLVE | COSSOR DOUBLE BEAM
LATESZUALS OSCILLOSCOPE ........ £85 10 o
MA 5)- e " Viewmaster ** Television Kits in stock
Mu“ard - \j- 2 for Birmingham and London areas. Please
Hudar -\:eletube state which required.
:"‘"{;io T e LONDON'’S OLDEST LEADING

tra

RADIO DEALERS

Post 44, each €%

EST.
1919

RAY, LTD. Terms C.0.D.

PROFS. ARTHUR % or cash with order

Our Only Address : Gray House, 150/152 Charing Cross Rd.,
London, W.C.2 TEMple Bar 5833/4 and 4765

ELECTRICAL, TELEVISION & RADIO ENGINEERS.

=

- DORIER

Y CABINET SysTgp

is the popular method o
building substantial cabinets with-
out special tools or skill.

To meet the needs of home constructors a
special department has now been opened at our
London office which can supply sections machine
cut to the individual lengths required, together
with - suitable rust-
proofed panels and fixing
screws.  Enquiries to
London Office —_——
marked ‘‘For the
attention of Dept. B."

Technical & Sales Agent

C. H. DAVIS
59, BROMPTON RD.,,

LONDON, S.W.3
Telephone : KEN. 4201

MANUFACTURERS

£ HALLAM_SLEIGH & CHESTON TP
WIDNEY WORKS : BIRMINGHAM - &

ESTABLISHED 1898
Fhone: Aaton Crote 0914 1o Latn © Grame: Superfine. Birmingham &
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FASTER PROMOTION AND—

LONG SERVIGE

CAREERS

at the NEW HIGHER PAY RATES

THE NEW TRADE STRUCTURE &

recently announced for the
Royal Air Force ground trades
will greatly widen the oppor-
tunities that the Service can

offer to present and future k
members. The benefits may
be summarised as follows :—

All qualified airmen will have the
opportunity to sign on for long service
careers up to the age of 55 with pros-

pects of pensions up to £5 a week.

Rank and pay will depend upon ex-
perience and individual ability rather
than on mere vacancies.

The regrouping of over .100 different
Trades into 22 Trade Groups will
provide increased opportunities for
advancement, and in most of them
there will be the opportunity of reach-
ing top rates-of pay.

A skilled man in any Royal Air Force
Trade will have the added opportunity to
qualify for promotion as a technician
in addition to normal opportunities.

-

NOW MORE THAN EVER THE R.A.F. IS A Y 4 \

Y4
TARGET FOR MEN WITH AN AIM IN LIFE ,

Send coupon \

TO : AIR MINISTRY (W.D.12) VICTORY HOUSE, LONDON, W.C.2

NAME_

now for further l
V' details l

ADDRESS

4
et y

AGE

-~

R —— a

-—-----—-_----A_—
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We make all types of Valveholders

THE McMURDO INSTRUMENT CO., LTD., VICTORIA WORKS, ASHTEAD, SURREY

OCTOBER 1950

ASHTEAD 340!

OSMOR
0’ COILPACKS

SUPERHET and T.R.F.

The OSMOR “Q” Coilpack
does not ¢ whistle while it
works” but gives you perfect
performance in every way. And
it saves time, money and hours of wasted eflort puzzling
over complicated wiring ecircuits. Just 5 connections,
5 minutes work and the job is done—and well done!

Send stamp for FREE new circuits, lists of Coils,
Coilpacks, Dials and all Radio Components, etc.

% New wavelength scales for Type A dials 8/- each.

OSMOR RADIO PRODUCTS LTD., (Dept. W.11)

BRIDGE VIEW WORKS, BOROUGH HILL, CROYDON, SURREY.
Telephone : Croydon 1220.

As specified for con-
version of the Type
25 unit of the
TR.1196, and for
modernization of
war-time utility re-
celvers and others.

e T T T W

VALVES!! VALVES!! %

RECEIVING, TRANSMITTING,

MAGNETRONS, KLYSTRONS,

CATHODE-RAY TUBES, PHOTOCELLS,
ETC.

LARGE QUANTITIES
& GREAT VARIETIES

IMMEDIATE DELIVERIES FROM
STOCK

WRITE OR 'PHONE:—

ELECTRONIC
ENGINEER & STOCKIST
95 STRODES CRESCENT
STAINES - MIDDLESEX
TELEPHONE : STAINES 3971

PROBABLY THE LARGEST ACTUAL
STOCKIST IN ENGLAND

WHOLESALE & EXPORT ONLY

PV a T a o o Ve a
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DIRECT RECORDING ON DI
*.

Below are just a few of the many outstanding features which have
made the LED Recording Machine the considered choice of the
discriminating professional sound recordist.

(1) WIDELY SPACED PILLAR SUPPORTS (6) PRECISION GROUND STAINLESS
for cutterhead arm eliminate side play. STEEL LEADSCREW provides really

(2) VIBRATION-FREE DRIVING MECHAN- Recusate (rtking
ISM reduces background mnolse to the (7) RIGID CAST LIGHT ALLOY CUTTER-
minimum. HEAD ARM supported at both ends to

) CAST LIGHT ALLOY TURNTABLE SpauT-TEIRNLendstabllity.
WITH GUNMETAL RIM assures maxi- (8) PATENTED ELECTRO - MAGNETIC
mum moment of imertia for minimum CUTTERHEAD with built-in equaliser,
actual weight. possessing exceptionally stable charac-

(4) FINE ADJUSTMENT OF CUTTER ANGLE teristics.
compensates for smaller length variations (9) AUTOMATIC FRICTION BRAKE ensures

of cutters. accurate turntable speed when reproducing.

1) ROBUST LIGHT ALLOY MOUNTING (10) SINGLE LEVER CONTROL automatically
PLATE with generous turntable bearing engages tracking mechanism as cutter is
ensures stability. lowered.

Full details and technical data on request.

M-S-S:- RECORDING COMPANY LTD

POYLE CLOSE - COLNBROOK - BUCKINGHAMSHIRE - TELEPHONE - COLNBROOK 87 ¢ 115
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Quahty Reproductm“
g g

Gl

The refinements ot
Push - pull and a
twelve - inch loud-

By eliminating all
unnecessarygadgets
and circults,

speaker, so essen-
tial to achieve
quality reproduc-
tion, are 1.0 longer
confined to higher-
priced instruments.

bassador have pro-
duced the Six-Fifty
Console with these
refinements for the
modest price of

Thirty-Six pounds.

A.C. or AC/DC.

PRINCESS WORKS, BRIGHOUSE, Yorks.

Telephane : BRIGHOUSE 1280 (3 lines)

|
|
|
|
|

Am- |

OCTOBER 1950

J EFFICIENCY &
RELIABILITY

INSIST on —

" standard laws,
/ capacity ranges,
| AIR-SPACED TRIMMERS 7" & voltages up to ISKV.
I MICA DIELECTRIC
COMPRESSION TRIMMERS y.
|

| VARIABLE
TRANSHITTING
' CAPACITORS

The Revolutionary

GOLDRING

Headmaster
HYPERFIDELITY

PICK-UP

With an interchangeable Pick-
Up Head for every type of record.

Supplied in attractive Display

Carton complete with Gold.

ring Tonaliser and Transformer
E ‘

Goldring Products include :

PICK-UPS, PICK-UP HEADS, ‘

SAPPHIRE JEWEL POINT ‘

NEEDLES, AND RADIOGRAM
ACCESSORIES.

Werite for full Descriptive Lists and Technica! Information.

ERWIN SCHARF
43-51a DE BEAUVOIR ROAD, LONDON, N.1
Telephone : CLISSOLD 3434
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from every
point of view

Frequentite is the most suitable insulating material for all high frequency
applications. Seventeen years ago we introduced the first British-made
low-loss ceramic, and consultation with us before finalising the design of
new components is a wise precaution.

STEATITE & PORCELAIN PRODUCTS LTD.

Head Office: Stourport-on-Severn, Worcestershire. Telephone: Stourport I11. Telegrams: Steatain, Stourport

S.P.66
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TAPE RECORDER

Brief Specification :
WORKING VOLTAGE — 200/250 volts A.C. 50 ¢/s.

TAPE SPEEDS — 74in. sec. and 12in. sec.

RUNNING TIMES — 30 minutes and 20 minutes

REWIND — Provision for fast rewind or forward running of
complete spool in one minute

ERASING — Any recording may be erased. Erasure is
automatic, preventing double exposure

QUTPUT - 2 watts

TERMINATIONS — Inputs for microphone and radic and outlet for
external speaker

DIMENSIONS — 18 x 13} x 93in.

WEIGHT — 38 Ib. complete

ACCESSORIES — Supplied complete with microphone, tape and
spools

J\mnn

===
L SOUND SERVICE |
Recorder House, 48-50 George Street, Portman Square, London, W.I., England
Telephone : Welbeck 2371 (4 lines) Telegrams : Simsale, Wesdo, London Cables : Simsale, London

AN

‘Tnstruments

~— HOME STUDY
backs radio experience with
sound technical knowledge

for Besearch and Industry

The TWENTY MILLION
MEGOHMMETER

MANY men who wished to link their radio experience with
a sound technological background have received successful
instruction by means of an ICS Course. Its value has been
proved not only to amateurs but to men who already have a
professional interest in radio and television engineering,
including those taking qualifying examinaticns, It is invalu-
able, also, to students who wish to prepare themselves for
a job in this field. Courses of instruction covering radio
and, if necessary, television, include the following :

The modern instru-
ment for the measure-
ment of resistance.
Covers the range from
0.3 t0 20,000,000 Meg-
ohms in six decades.
Two test voltages, 85v

Complete Radio Engineering * Radio Service Engineers
Radio Service and Sales * Advanced Short-Wave Radio
Elementary Electronics, Radar and Radio
Television Technology

And the following Radio Examinations :

and §oov are provided
and a six-inch mirror
scale meter enables
readings to be taken
accurately and quickly.
The instrument is es-
pecially useful for test-
ing cables, resistors,
condensers  and  all
insulating materials.

ELECTRONIC INSTRUMENTS LTD

17, PARADISE ROAD - RICHMOND - SURREY - ENGLAND

British Institution of Radio Engineers
P.M.G. Certificates for Wireless Operators
City and Guilds Telecommunications
Wireless Operators and Wireless Mechanlcs, R.A.F.

Write today for our FREE “ Radio ™ booklet which fully
describes the above ICS Courses and the facilities for the
complete study of Radio andjor Television technology. The
ICS Advisory Department will also give free and impartial
advice on the need of and the means of instruction,

B CORRESPONDENCE SCHOOLS

Dept. W.L.14, International Bulldings, Kingsway, London, W.C.2
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/M PROSECUTED

WHEN ITS A
QUESTION OF

CAPACITY...

or rather, the accurate measurement
of capacity, we think we can yelp you.

enables capacitance in the
range 0.3 picofarads to 100
microfarads to-be measured

to an accuracy within +19%,.
Capacitance can be measured
in situ and resistance in the
range 1 ohm to 30,000 Meg-
ohms can also be measured.
For further technical details
.please write for leaflet No.CBI/l.

CINEMA -TELEVISION LIMITED

A Company within the |, Anhur Rank Organisation

FOREMOST IN THE MANUFACTURE OF
® Counters & Chronometer; ® Metal Detectors ® Oscilloscopes ® Photo-Electric
Cells ® Cathode Ray Tubes @ Geiger-Muller Tubes ® Electronic Instruments
WORSLEY BRIDGE ROAD LONDON*S°E-26
Telephone: HITher Green 4600

Northern Agents: Scottish Agents:

F. C. ROBINSON & PARTNERS LTD. ATKINS, ROBERTSON & WHITEFORD LTD.
287 Deansgate, Manchester 3 100 Torrisdale Street, Glasgow, 5.2 I NTEL




20

SOUND & VISION KIT

2! Valves. Suitable for 9in., 10in, and 12in, Magnetic Tubes,
Less Tube, tube holder and Mask. Chassis all stamped out.
State whether for Sutton Coldfield or Alexandra Park.
Complete with bouklet, instructions, etc. £21 12s. 6d.

carr, paid.

Pre-AmpIIfer for Birmingham. High gain, low noise, with built-
in power pack, tunable for peak sound and vision. Completely
screened. £6 19s. 6d.

MAINS TRANSFORMERS, FULLY INTERLEAVED,
SCREENED AND IMPREGNATED. ALL PRIMARIES ARE
200/250 v. Half Shrouded.

HSM63, (Midget) Output 250/0/250v 60 mfa, 6,3v, at 3 amps.
Sv. at 2 amps. .....

HS63. Output 250]

HS40, Wlndlngs as above

Out
HS2, 7.50/0[250v.80 mfa. ..
HS30. 300/0{300v. 80 m/a. ..
HS3. 350/0/350v. 80 mja. ..
HS2X. 250/0/250v. 100 mfa.

ps.
4v, at 4 amps. 4v.at 2 amps... .......

300/0/300v. 100 mja.
350/0/350v. 100 m/a. ...
Fully Shrouded

Dut
FSMé63. (Mldget) OQutput 250/0/250v. 60 m/a. 6.3v, ac 3 amps
Sv. at 2 amps. ..
FS2. 250/0/250v. 8
FS30. ~ 300/0/300v. 80 m/a.
FS3. 350/0/350v. 80 m/a. ...
FS2X. 250/0/250v. 100 m/a.
FS75. 275/0/275v. 100 m/a...
FS30X. 300/0/300v. 100 m/a,
FS3X. 350/0/350v. 100 mfa. ..
All the above have 6.3-4-Ov, at 4 amps., 5-4-Ov. at 2 amps.
FS43, Output, 425/0/425v. 200 m/a. 6.3v. 4 amps. C.T. 6.3v.
4 amps. C.T. Sv. 3 amps. Fully shrouded
FSSo0. Output 450/0/450v. 250 m/a. 6.3v. 2 amps.
4 amps. C.T. Sv. 3 amps. Fully shrouded..........
F30X. Output. 300/0/300v. 80 mfa. 6.3v. 7 amps. 5
Framed, Flying leads .
F35X. Output 350/0/35:

HS3X.

CcT., 6.3v.

. 6.3v. [4
Fully shrouded

FS160X. Output 350/0[350v 160 mfa., 6.3v. 6 amps, 6.3v.

3 amps.. 5v. 3 amps. Fully shrouded ...........ooovmverecivanninniins 3776
FS43X. Output, 425" /425v. 250 mfa. 6.3v. 6 amps. 6.3v. 6 amps,

Sv. 3 amps. Fully shrouded ............ccveeviveiierierninoecineininns 5716
HS6. Output, 250/3/250‘4 100 m/a. 6.3v. 6 amps. C.T. Sv. 3 amps.

For receiver R1355, Half shrouded .............cccoooviiiiiiiennnn 24/6
HSI150. Output, 350/0/350v. 150 mfa. 6.3v. 3 amps. C.T. Sv.

3amps. Half shrouded .....c..ccoiiiiimvnniiicniiiiniceiniiineneone 25/9
F36. utput, 250/0/250v, 100 m/a. 6.3v. 6 amps, C.T. Sv. 3 amps.

Halt Shrouded ... .......ccoureeirionnierrmmeniieenonisasemnonerorsranssroes 25/9

FS120. g . 6.3v.
2 amps. C.T, Fully shrouded .....
.PRIjl. Output 230v. at 30 mfa., 6.3v, at 1.5/2 amps ...

"The above have inputs of 220/250v
FILAMENT TRANSFORMERS

F4. Output, 4v. 2 amps. .... 716
F6. Output, 6.3v. 2 amps. 716
F66. Output,6.3v. .6 amps. 5/3
F6X. Output,6.3v..3 amps. .. S/-

FI2. Output, 12.6v. tapped 6.3v. at 3 amps.
F24. Output, 24v. tapped 12v, at 3 amps. .....

F12 and F24 framed with Flying Leads.
FU6. Output,0-2-4-5-6.3v. at 2 amps. ...
F29. Output,0-2-4-5-6.3v, at 4 amps. .
FU6 and F29 clamped with Flying Leads.
F5. Output, 6.3v at 10 amps. or Sv. at 10 amps. or 12

S amps. or 10v at 5 amps. ...
F6/4 Output, four 3:6 3v, tapped a ps.
giving by suitable series and parallel :onnectlons 24v at 5 amp o

20v. at 5 amp., 18v. at 5 amp., I5v. at 5 amp., 12.6v. at 10 amp.,
10v. at 10 amp., 6.3v. at 20 amp., Sv. at 20 amp. ....ecevereenneeen 47/6
£5 and F6/4 framed with Flying Leads
OUTPUT TRANSFORMERS
MOPI. Ratios 26, 46, 56, 66, 90, 120-1 50 m/a. max, current,
C.T. for Q.P.P. Class B, etc. Secondary 2/4 ohms. Top panel
EXiY] (= (] b AnonpbooBin conoranodei o oBERERt o rononne o B gercoonarn ach §/-
OPIl. Midget Power Pentode, ratios 30, 60 90-1, 40 m/a.
Secondary 2/I ORMS. ..ocvereriieerernrreiornnnierensesoenesorneseen ach 3/2
OP2. Midget Pentode, ratios 45-1, Secondary 2/3 ohms. 40 m/a
per doz. 33/-
OPI10. 10/15 watts output. 20 ratios on Full and Half primary I6/J
OP30. 30 watts output, 20 ratios on Fuli and Half primary......

Williamson’s O.P. Transformer to Author’s specvﬁcnlon £l/l2/6
Chokes for Williamson's Amplifier. 30H at 20 m/a.,

10H at 150 m/a 29/6
Choke C4. 6 m/a. ., approx. 8 H., 350 ohms 4/3
Choke C5. 40 mfa., approx. 5 H., 360 ohms..

Choke C6, 50 m/a., 50 H., 1,500 ohms
C.W.0. (add I/« in £ for :arruge). all orders over £2 carruge paid,
Trade enquiries invited.

H. ASHWORTH

(Dept. W.W.)

676 GT. HORTON ROAD
BRADFORD, YORKS.

‘ ‘*ﬁ&%&‘ﬁﬂﬁ_—
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Exclasive offers, all new and perfect. Immediate delivery. All prices nett,

FLUXMETERS (model WY00323, No. 1). Callbrated, in three ranges, 5q0/1,000,
1,000/2,000, 2,000/4,000 Gauss, with range aelector plug. Complete with metered
polarity Indicator and probe for minimum gap of 1}in. Brand new, in portable
cage 12x9x6in. £5/10/0 (deapatch 2/.).

AUTOMATIC YVOLTAGE REGULATORS (Carbon Pile). Automaticaily holde mains
supply at any voltage between 180 and 330v. A.C. Loading up to 500 watts. Con-
tained in ventiiated steel case 6 x7jin. x 10§in. high, ®ith terminal panel and
pre-set voltage cootrol knob on top. Easy to instal—diagram suprlied. 1deai for
tse_;?vxs:;m lab. and dark-room work, where constaut voitage s required. Brand new

@ (des. 4/6).

OLTAGE CHANGING TRANSFORMERS (portable) 100/110v.-200/240v. (in 10v.
taps) and vice versa, auto-wound, loading 1.25 KVA. In ateel cabinet 9§ x 7 x 8in.
with carrying handle. Just rtght tor mobile clne work. Brand new—exceptional
offer, £4/15/0 (des. 5/-).

SELENIUM RECTIFIERS. We have a very large stock of brand new S.T.C. Belen-
jum Bridge Rectifiers for High Duty, all at lowest prices. Examples, 30 v. 20 amps.,
72/8 (des. 1/6); 30 v. 50 amps., £7 (des. 2/6); 240 v. 10 amps., £13 (des. Bf<).

SHADED POLE MOTQ&3 (Hoover). 200/230v. A.C. Suitable for wire and tape
recorders, cooling and extractor fans, cine projectors, etc., 1,200 r.p.m., very silent
running. Torque 400 Grm/ems. Body 3} x3}in. Bhaft each end, 28/8 (des.

-).
GEARED MAINS MOTORS (Capacitor/irduction). 220/240v. A.C. Bize 7in,
long by 4in, dia. 1,500 r.p'm. with 5/1 reduction gear box attached, giving final
shaft speed of 300 r.p.m. at great torque. These are substantiaily bulll t0 a precise
stapdard. Reversible. Bupplied with capacitor, brand pew £4/10/0 (des. 1/6).
STUART CENTRIFUGAL PUMPS from stock. Self-contained Motor/Pump Units
for 220/250v, A.Q, operation. No. 10 (120 ¢.p.b.), £5/18/0. No. 12 (600 g.p.b.),
£8/10/0. Des. No. 10 1/6 : No. 12 8/6.
HIGH DUTY VANE PUMPS, )Made to top specification in brorze throughout for
Admiralty. Power required to drive approx. 1 h.p. W pump up 3,000 g.p.h,
(according to speed—200/1,000 r.p.m.}) Head 75 ft. Buction lift 25ft. Industrial
concerns will be supplied with photograph giving dimensions on reqnest. Brand
new £8/15/0 (des. 4/8).
THERMO-COUPLES. New Cambridge vncuo-]unctlona 5 mfa.
with 4-pin valve hase, each with test report, 7/6 (de.. 6d.
LONDEX A.C. RELAYS, 220/250v. A.C. coll. Type LF. With 3 C.0. and one
“ make" switches (4-amp.), 18/6. Also Londex Low Capacity Aerial C.0. type,
operation 230v. A.C. (tapped at 110v.) with 2-pole C.0. 4-amp. ewitching, mounted
on baseboard 6} x 4in., 15/6 (des, elther 1/-). We have a large range of minjature
Londex and other rtlhys——detnllp on requect.
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS. 200/250v. 50 c. Flitted spindiex
for hours, mins, and secs. hands, singie hole mount, silent running, supplied ;‘Itll
8et of three

(10 m/a. max.)

plastic dust cover, 8}in. diam, and flex. ready for use 27/8 (des. 9d.),
hande for 5/7in. dial, /-,

ROTARY TBANSFORMERS The most useful type.
250v. D.C. 125 m/a. Brand new 25/§ (des. 1/+).
STEEL TRIPODS for P.A. Speakers. The most sturdy type under ali weather
conditions, extending to 11{t. and collapsing for transit to 4ft. 8in, All steel con-
struction, 55/- (des. England 6(-).

Further details of any item sent, if required, on receipt otstamp.

The diligent and enthustastic service,

M. R, SUPPLIES Ltd., 68, New Oxford Street, London, W.C.1
Telephone : MUSeum 2958

Input 12v. D.C., output
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COMMERCE ESTATE, WOODFORD AVE, LONDON, E.I8. M.
TEL: BUCKMURST 6501/2
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MODERN
CAPACITOR
ENGINEERING

N

HIS modern method of mounting Dubilier
Drilitic Capacitors enables the maximum
advantage to be secured from the improved
electrical characteristics and size reductions, and
is one instance of modern capacitor engineering.

No loose parts, clamps, screws or rivets are
necessary—a slight twist of the mounting ears
and the capacitor is fixed. For chassis capacitor
isolation, bakelite mounting plates are supplied ;
metal plates are available with identical centres

WIRELESS WORLD

DUBILIER

for general replacement purposes of the older
type capacitors and for interim tooling period.

Ear Mounting Drilitic Capacitors type C.T.E.
and C.R.E. have hermetically sealed seamless
drawn aluminium containers, have solder tags
and are supplied in the usual capacitances and
voltages.

Comprehensive catalogues giving detailed in-
formation of capacitors and technical service
are available upon request.

DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA ROAD, N. ACTON, LONDON, W.3

Phone : Acorn 2241 (5 lines). Cables : Hivolteon, London.

Marconi International Code.

Grams : Hivolteon, Westphone, London

I D48A

21



22 WIRELESS

a0t us Enorand
hiTign Parhecm

SER N® 5082}

\ MICROAMPS D.C.
LA

SENSITIVE PANEL MOUNTING METERS

For particulars of these and our full range ot measuring instruments write to :—

BRITISH PHYSICAL

HOUSEBOAT WORKS - RADLETT - HERTS * Telephone: RADlett 5674-5-6

OCTOBER 1950

2C

WOoRLD

SIZE 2" 3L 5"
RANGE 25:A 10xA 10uA

to to to
50A  S50A S0A

PRICE

50uA  55-  6l/- 93/~
200uA  45/-  Bl/- 83/-
lmA  35/-  4l)- 13/-

(Export Prices on application)

All sizes available with
MIRROR SCALE

1st Grade Accuracy

LABORATORIES

MODEL WX

AUTOMATIC COIL
WINDING MACHINES

AND HAND WINDING MACHINES

Wave winding machines for single or multiple coils 1/16” to
2" wide for power drive.

SOLE AGENTS ABROAD

K. G. Khosla & Co., 22 School Lane, New Delhi, India.
Etablts Octave Houart, 14, Quai de I’Industrie, Sclessin-lez-Liege.

Heftye & Frogg, Oslo, Norway, Storgaten, I5.

R. H. Cunningham P.T.Y. Ltd., 62 Stanhope Street, Malvern,
Yictoria, Australia,

ETA TOOL CO

(LEICESTER) LTD.

WELFORD ROAD,
"Phone—5386

29a, LEICESTER

 TAYLOR
BUZZER

This small buzzer has a
number of applications, such as continuity
testing, a signal for telephones and communica~
tion circuits, or as a source of interrupted
supply for bridge circuits.

It operates at approximately
500 cycles per second, and the consumption at
3 volts is very approximately 100 mA. Also it
will operate satisfactorily from 4 volts A.C.
50 cycles.

TAYLOR ELECTRICAL INSTRUMENTS LTD
419-424 MONTROSE AVENUE, SLOUGH, BUCKS, ENGLAND
Totgphone SLOUGH 21381 (4 lines) Grams & Cables TAYLINS, SLOUGH
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SPIRE curs J.

PROBLEM :
Fasten the plastic emblem of this car heater securely
to the main body in one operation.

SOLUTION :

Spire Tubular Clips Type SCL snapped into main
body. Plain plastic studs moulded as an integral part
of the emblem. Studs are pressed into clips as a final
operation. The unique spring action of the fastener
fixes the emblem with a permanent lock.

THAT'S FIXED THAT-FASTER, CHEAPER BETTER

Just another case where a Spire fastener made the use of bolts, washers, nuts and

the fiddling assembly with screwdriver and spanner quite unnecessary. There are
thousands of similar cases. And the amount of assembly time and cost saved by a
little thought plus a Spire fastener is often staggering. Why don’t you sce what

Spire, the fastest thing in fastenings, can do for you? Write direct to us!

{P& SPEED NUTS

Regd.

t
|

Enquiries to: ' .
Simmonds Aecrocessories Limited, Byron House, 7-8-9 St. James’s Street, London, S.W.1.

HEAD OFFICE & WORKS : TREFOREST, GLAMORGAN. Also BIRMINGHAM, STOCKHOLM & MELBOURNSE
o 188

23
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Department W.W.

18, TOTTENHAM COURT ROAD,

suepuies //,/ LONDON, W.1. Phone : MU Seum 2453, 4539
- SHOP HOURS : Mondays 1o Fridays 9—s.30. Saturdays g—i1.

FULL MAIL ORDER FACILITIES

RELAYS

(ex-Ministry)

PO. 600 and 3,000 types

AS FOLLOWS

D.C. COIL RESISTANCE: | CONTACTS: Make (M) Break (B)
10 ohms to 42,000 ohms, also double- | Change-over (C) in twin silver, heavy
wound coils. Special coils woundtospec. | duty, and twin platinum in any
in quantities. combination to 8 sets.

ALSO AVAILABLE: SIEMENS HICH/SPEED AND OTHER TYPES

Vs

THE VALRADIO

HEAVY DUTY CONVERTER RANGE

{Famous since 1937)

Will supply A.C. at standard voltages

MOTOR UNITS
for numerous applications from D.C

The Drayton RQ. is a miniature supply voltage ranging from 6-250
capacitor lnduc!|9n type motor with a " volts with wattage outputs from 30-
current consumption at 230 volts 50 cycles 300 watts.
of 0.09 amps pf. 0.9, It is available : . Frequency stability

R.Q.G. GEARLESS for running at 2700 at 50, 60 or 75 cycles per second
r.p.m. continuously or intermittently in & cteipey ceptiofi deaONranCncy.
either direction or continuously reversed. Let us br.ng to your notice a few listed

by us in popular demand, others can be
R.Q.R. GEARED for continuous running o e '

J considered on receipt of specification.
or reversing at speeds from 27 mins. per All hereunder incorporate Radio and
rev. to 600 revs. per min.

HE RQH Low Frequency suppression from
R.Q.H. GEARED for high final shaft W} e '"'e'f"e;c:' i = Rl
N 9 Input Output Load

speeds for continuous running, forward f
Or reverse.
0}- 230/300-A 200/250 v. 200/250v. 200/300 £16 O

4 0

Send for List No. N800-1. 230/300/110-A 100/120v. 200/250v. 150/300 £16 ©0 0O
230/200- A 200/250v. 200/250v. 100/200 £14 0 ©

230/200/110-A 100/120v. 200/250v. 100/200 £14 0 ©

230/200/50- A 50v.  200/250v. 100/200 £18 0 0

230°110-A 180-270v. 200,250v. 60110 £10 15 0

Also similar types available to operate from D.C. nput
voitages of 6, 12, 24, 32 and to order.

Al above prices advanced 10 per cent. from Juy 1st. 1950.

Literature upon request from:
VALRADIO Limited,
57, Fortess Road,
LONDON, N.W.5

Drayton Regulator & Instrument Co. Ltd., West Drayton, Mdx. - W. Drayton 26# 'Phone : QULLIVER 5165
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LONSOR 2v000cc

7 THE FIRST

' ENTIRELY ELECTRONIC
INSTRUMENT FOR
TELEVISION ALIGNMENT
AND LINEARITY CHECKS

The Television Alignment and Pattern Generator

is an inexpensive instrument designed by Cossor to

provide a simple, efficient and much needed aid to tele-

Y Carrier frequency 7-70
) } ) ) ) mecfs. (on fundamental).
alignment oscillator is achieved by frequency modulation Continuously variable.

vision receiver alignment. The tuning sweep of the

of its carrier which can be set to any frequency between % Frequency modulation up to 7 mcfs.
7 and 70 mc/s. A response curve of 7 mc/s. bandwidth bandwidth.

is presented on the tube of any standard oscillograph, the ¢ Square Wave Modulation for linearity
check of Time Bases. Frequency 400
c.p.s. (Horizontal); 80 Kc/s. (Vertical).

Y Maximum output 50 mV. Minimum 25
microvolts. Standard 80 ohm output
to be carried out in the absence of Television trans- impedance.

time base voltage providing the frequency modulation.
The instrument also incorporates a Pattern Generator

.which enables frame and line Time Base linearity checks

mission. Compact, easily portable —weight under 14 Ibs.

Y Werite for fully descriptive leaflet to:—

A. C. COSSOR LTD., INSTRUMENT DIVISION, COSSOR HOUSE, HIGHBURY, LONDON, N.5.

C.L 20
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TAYLOR

MODEL 240A
TELEVISION PATTERN
GENERATOR Frequency
coverage from 40 -70 Mc/s.
Suitable for London & Mid-
lands. A.C. mains operated.

€14 . O . O List Price
MODEL 170A
ELECTRONIC TEST METER
A 40 range instrument fitted
with 4” Moving Coil Meter.
A.C. mains operated.

€22 . 10 . O List Price
MODEL 65C
WIDE-RANGE SIGNAL
GENERATOR T7ranges from
100 Kc/s-160 Mc/s. A.C. mains.
operated g37 .15 . @ List Price

ALL WINDSOR & TAYLOR TEST EQUIPMENTIS
AVAILABLE ON H.P. SEND FOR DETAILS AND
CATALOGUES.

WIRELESS WORLD
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MODEL 1708 ||

THEST QB AR
TAYLOR ELECTRICAL INSTRUMENTS LTD

419-424 MONTROSE AVENUE, SLOUGH, BUCKS, ENG.
Telephone Slough: 21381 (4 lines) Grams & Cables: Taylins, Slough

Other products include: Multirange A.C.D.C.TestMeters
Signal Generators ® Valve Testers @ A.C. Bridges
Circuit Analysers @ Cathode Ray Oscillographs
High and Low Range Ohmmeters ® Output Meters
Insulation Testers ® Moving Coil Instruments

T v in the FRINGE
[ | [ ]
A Superior

PRE-AMPLIFIER

By ‘RAINBOW’
For use with CO-AX or BALANCED FEEDER

Built-in Power Pack, with Metal
Rectifier, E.F.91 valve, exclusive
Rainbow Coils. Complete with all
Plugs, Crackle Finish, Steel Case
83" X 43" X 23,
Price £5 17 6
Alexandra Palace or Sutton Coldfield
Model
Is giving excellent results with Receivers
by Bush, Pye. HM.V., Marconi, Philips, etc.
It's to your advantage to write for fuller details.

RAINBOW RADI0O MANUFACTURING CO. LTD.

Mincing Lane, Blackburn, Loncs.,

England

—

LONG PLAYING RECORDS AND
THE WILLIAMSON AMPLIFIER

Microgroove recordings require special bass and treble
compensation for faithful and pleasing reproduction.

To enable users of the Williamson Amplifier to re-
produce these records at their best, we have produced
a tone compensating unit which provides the necessary
degree of correction.

The main feature of this unit is its compact size which
enables it to be mounted on the motor board. Other
features include specially tailored networks to suit
most recording characteristics, and the use of the
latest Mullard B8A Valves.

Full details of thls and other high fidelity equipment on
application.

GOODSELL LTD.,
40, GARDNER STREET, BRIGHTON, SUSSEX
Demonstrations at :—

HOLLEY’'S RADIO STORES, CAMBERWELL
H.P. Terms Avallable
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The 1949-50 edition of the Ediswan Mazda Valve Manual is now ready for
distribution. Containing 340 pages of data, characteristic curves and circuit
diagrams covering a wide range of Ediswan Mazda Valves and Cathode Ray
Tubes this handy pocket-sized booklet is essential to all Radio Engineers and
Designers and should be on the bookshelf of every Radio man. Send for your
copy now. Postal order 2/6d. (which includes postage and packing).

Y This booklet is a condensed version of the Ediswan Loose-leaf Valve Manual and supplements the 1948-49
edition. A few copies of the 1948-49 edition are silll available. price 1/4d., including postage.

DISWAN

MAZDA

27

THE EDISON SWAN ELECTRIC CO. LTD. (Technical Publications Dept.), 155 Charing Cross Road, London,W.C.2.

RV220
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IDEAL BARGAINS FOR CONSTRUCTORS

Assemble your own
Table Electric Gramophone or Record Player

CABINETS

Beautifully polished
Walnut with Rumanian
Birch grille and feet.
Lid interior felted. Top
plate cut out for gramo-
phone unit. Recessed
escutcheon plate fitted
in side for volume
control. Access trap-
door in base. Rubber
non-scratch feet. Sub-
baffle for 6iin. loud-
speaker. External 16 x
14 x 12in. deep. In-
ternal 15 x 13 X 7in.
below top plate, 3in.
above to lid. Solid and
finely built.

£3. 10. 0.

each, incl. Purchase Tax.
Packing and carriage 7/-.

Similar quality Walnut

TABLE RADIO
CABINETS

23 x 9 x 13in. high. Speaker
e opening 7¢in. square. Dial
"f’l”iulﬂi"ﬂﬂllm“ opening 84 x 43in. Four §in.
o holes for controls.

> £2. 15, 0.r Emiecyt
N. MIERS & CO. LTD., reiephone: Euston, 7515,
115, Gower Street, London, W.C.I,
T,A. 3285

- CONSTANT VOLTAGE -
POWER SUPPLY UNITS

MODEL I01-C

Output: 250/400v. 0.250mA max.
Stability : Better than 0.19.

Output Impedance: Less than | ohm,
Output Ripple: Less than 2mV. R.M.S.
Mains Supply: 200/250v. 45-60c/s.
Regulation down to zero load.

DETAILS ON REQUEST.

ALL-POWER TRANSFORMERS LTD.

CHERTSEY ROAD, BYFLEET, SURREY
Tel : [yfleet 3224/5.

OCTOBER 19%0
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FOR THE

ELECTRICAL INDUSTRY

ASTOR BOISSELIER & LAWRENCE LTD.

Sales Dept.: Norfolk rouse, Norfolk
Strand, W.C.2.

Works and Loboratories: West Drayton, Middlesex.

Street,

S. G. BROWN

Precision
SAPPHIRE NEEDLES
The ideal reproducing medium for

gramophone records. They give high.
fidelity reproduction with the minimum
wear on the record.

There are five types available and they are
designed and maunufactured to suit all types
of pick-ups.

TYPE NO. 5. * Miniature Solid Sapphire "
Needle for use with light-weight
pick-ups.

This 8. G. Brown needle gives a definite

improvement in fidelity of reproduction due

to its homogeneous nature.

PRICES. Nos. 1-4 10/1 ca. No. 5 13/4 ea.

Steel needle after
one playing.

The enlarged
photographs were
taken after
laboratory  tests
using a standard
light-weight pick-
up with a pressure
at needle point of
one and one-third
ounces. * * * K *x

A “TIP" WORTH TAKING
An interesting and instructive Brochure giving
technical details, valuable information and advice
on the choice of an S. G. Brown Sapphire Needle
to suit your pick-up, will be sent on request
Write Dept. “W."”

Your lo.al dealer can
supply. In cases of
difficulty. apply direct.

Sapphire needle
after two thousand

playings.

Telephone : i1 $ . 1
e & £td.
L~ 2
SHAKESPEARE STREET, WATFORD, HERTS
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Where excellent quality reproduction is essential . .

. the Metrovick

AUDIO AMPLIFIER

is the instrument to use

This instrument is designed to -give excellent quality reproduction with the added advan-
tages of being a self-contained unit, portable and attractive in appearance. Thus it will
prove ideal for Public Address work, educational authorities and similar organisations.

Supply :
Input:

Impedance :
Output :

Tone Control :
Response :
Controls :

Dimensions :
Finish :

SPECIFICATION.
200250V 5o c/s single-phase ; consumption approximately
170 VA for full output.
Gramophone o-2V for full output. Microphone o002V fo1
full output. The two circuits can be mixed as required.
7 ohms, 15 ohms and 45 ohms.
20 watts with negligible distortion.
Continuously variable.
+ 1 dbfrom 3oto 1 5000 c/s at zero position of tone control.
These are recessed to avoid damage and are illuminated
when in operation,
181" X 81" X 10}".
The instrument is housed in an attractive steel case, stove
enamelled in cream or blue as desired. A leather carrying

handle is fitted.

METROPOLITAN-VICKERS ELECTRICAL CO. LTD.

TRAFFORD PARK, MANCHESTER 17

R/E903
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FOR THE DISCRIMINATING PA MAN

PORTABLE BATTERY,MAINS AMPLIFIER BM40

AN A A A A\ \\\\\\\\

An attractive appearance and unique construc-
tion combined with first-rate performance give
this instrument a hallmark of distinction. Peak
power 40 watts, 30 watts undistorted. Designed
for both A.C. Mains and 12-volt battery opera-
tion. Provision for independent electronic
mixing of two microphones and one gramophone
channel. Built-in vibrator. Special tone control
circait, with independent bass boost and
cut, and treble boost and cut.

These and many other features make the BM4o
the most up-to-date amplifier available.

List price £45.

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

O Y

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

7

An ideal equipment for mobile applications,
giving crisp, clear messages. The outfit com-
prises : '15 watt amplifier for either 6 volts. or
12 volts operation; hand microphone type

7

iy

\ MCB., and co-axial weatherproof loudspeaker.
§ A gramophone input and battery-saver switch
§ are incorporated.

§ List price £42.

.

;\\\\\\ Y

30 WATT PORTABLE AMPLIFIER PA30/B

A \\&

////////

A 30 watt amplifier for public address men.
Inputs for moving coil or ribbon microphones
and gramophone. Tone control. Illuminated
panel and output signal level indicator. Outputs :
7.5, 15 ohms and 100 volt line. Operates from
200/250 volts A.C. mains, or 12-volt battery
when used with battery adaptor unit type LT30.
An ideal equipment for P.A. vans, general
installations and outdoor requirements. Supplied
in a handsome portable case.
List price : PA30/B Amplifier, £35.

LT30 Battery Adaptor, £12 10s.

7

7

I,

W,

T

1211 R TRNNNNIIY

BIRMINGHAM SOUND REPRODUCERS LIMITED

CLAREMONT WORKS, OLD HILL. STAFFS, TEL.: CRADLEY HEATH 6212/3
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CERAMIC SWITCHES

For applications where only the best is good enough
Stators and rotors of Frequentite “ R ceramic. All
contact members of silver alloy.

Wright and Weaire Limited

138, SLOANE ST. - LONDON * SW.1 TEL SLOANE 22/4/5 FACTORY: SOUTH SHIELDS, CO. DURHAM
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Important trends in

The ECL80 comprises a triode
and an output pentode in one
envelope, the two sections having a

common cathode.

It is primarily intended for tele-
vision applications in which the
pentode section is the frame out-
put valve and the triode section is
the line oscillator. It may, however,
be employed for a wide variety of
other applications, among which

may be mentioned the following:—

1 Triode as frame blocking

.oscillator ; pentode as frame
output valve.

2 Triode as A.F. voltage ampli-
fier ; pentode as sound output

valve.

3 Triode as power grid detector;

pentode as sound output valve.

4 Triode as either frame or line
oscillator ; pentode as sync.

separator.

5 Triode as frame interlace valve;

pentode as sync. separator,

6 Triode as one half of a frame
multivibrator ; pentode  as

frame output valve,

VALVE DESIGN

MULLARD TRIODE-OUTPUT PENTODE TYPE ECLS80O

RATINGS and CHARACTERISTICS In common with the other valves in

Heater
Vh
Ih
Capacitances
gt-ap
Cat-ap
Cgt-gl
Cat—gl
Trlode Section
Cgt-k
Ca—k
Ca—gt
Cgt-h

Cin
Cout
‘Ca—gl
Cgl-h

Characteristics
Triode Section
Va
Vgt
la
gm
fa
u

Pentode Section

Pentode Section

0.07 puF
0.85 puF
0.1 puF
0.1 ppF

2 upF
0.3 puF
0.8 uuF

<0.05 uyF

5 puF
S puf
0.1 uuF

<0.25 uyF

100 Vv
23 V

4 mA
1.4 mA[vV
125 KQ
17.5

170 Vv
170 Vv

-67 V
1.5 mA
2.8 mA
34 mAJY
0.15 MQ
14

the new Mullard television range,
the ECL80 has a heater rated at
0.3A and is, therefore, suitable for
use in equipment employing the
transformerless technique for D.C./
A.C. operation. For the same reason,
also, the valve is designed for
adequate performance at an H.T.
voltage of 170V,

The addition of the triode in the
same envelope as the pentode, and
the low heater voltage rating (6.3V)
facilitates the design of receivers
with a heater chain of less than
200V, including a limiting device to
protect the heaters from excessive
surge currents.

Reprints of this article together with additional
data may be obtained free of charge from the
address below.

MULLARD ELECTRONIC PRODUCTS LTD.,
TECHNICAL PUBLICATIONS DEPARTMENT,

CENTURY HSE., SHAFTESBURY AVE., W.C.2
MVM 143



(OCTOBER 1950

WIRELESS WORLD 33

Wese / / bos make /%////

MINIATURE AMERICAN TYPES

for

AC/DC EQUIPMENT

A complete range of miniature B7G valves is now
available for 110 volt or 240 volt AC/DC equipment.
Ali these valves bear American type numbers.

TYPE 50C5S
OUTPUT TETRODE for I10v. Supply

Heater Rating ... 50.0 volts 0.15 amp

Mutual Conductance 7.5 mA/V
Power Qutput ... 1.9 watts
TYPE 19AQS

OUTPUT TETRODE for 240v. Supply

Heater Rating ... 19 volts 0.15 amp.

Mutual Conductance 41 mA/V
Power Qutput ... 4.5 watts
TYPE 35W4

HALF WAVE RECTIFIER

35 volts 0.15 amp.
. 240 volts max.
.. 100 mA. max.

Heater Rating ...
R.M.S, Input ...
Rectified Current

DIMENSIONS :—Seated Height 23° max.

Diameter 3" max.

TYPE I12BE6
SPECIAL HEPTODE

Supply Voltage. . 110 voits 250 volts
Heatex Rating .- 12.6 volts 0.15 amp.
Anode Impedance - . 0.5 1.0 meg.
Osc. Mutual Conductance ... 7.5 1.5 mA/V
Conversion Conductance 0.4) 0.48 mA/V

TYPE 12BAé6
VAR! Mu R.F. PENTODE

Heater Rating ... 12.6 volts 0.15 amp

Anodc Impedance 3 0.25 1.5 meg.
Mutual Conductance . 4.3 4.4 mA/V
TYPE 12ATé6

DOUBLE DIODE TRIODE

Heater Rating . 8 12.6 volts 0.15 amp.
Voltage Gain ... B 133 42

DIMENSIONS :—Seated Height 13" max.
Diameter 3’ max.

WRITE NOW TO DEPT. 4530
for data sheet on the above valves.

STANDARD TELEPHONES AND CABLES.LIMITED, FOOTSCRAY, SIDCUP, KENT.

BRIMAR

TECHIIICAL ADVICE SERVIGE
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53 Ranges with Rotary Switch Selection

This uniquely comprehensive Test Set has §3 ranges for
measuring A.C. and D.C. current and voltage, resistance

Th e and insulation. It is completely self-contained, with in-
ternal batteries to provide power for the ohms ranges and

self-contained power pack for insulation measurement at
WESTON soov. Selection is carried out by two 20-position switches.
A fully-protective safety device is fitted and is operative

for forward or reverse overload. The 150-division 6in.

scale is uniformly diviced and is fitted with an anti-parallax
®

mirror. The set is enclosed in a handsome bakelite case
and fully complies with B.S.S. No. 89 covering first-grade

M“lti-n ange instruments. Full details of the ranges covered, and of the

complete specification, will gladly be supplied on request.

Test Set SANGAMO WESTON LIMITED
ENFIELD, MIDDLESEX

TELEPHONE: ENFIELD 3434 (6 LINES) AND 1242 (4 LINE>)
TELEGRAMS: SANWEST, ENFIELD

BRANCHES

Glasgow, Newcastle-on-fyne, Leeds, Manchester,
Wolverhampton, Bristol, Southampton & Brighton.
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HIGH
QUALITY
REPRODUCTION

“FIFTY and THIRTY WATT" CINEMA AMPLIFIERS
as illustrated for single or double P.E.C. input with
separate ‘adjustable bias. Full range of tone controls to
suit all needs with built-in Exciter Supply if required.

PRICES range from 3431 gns. to 423 gns.

TYPE CP. 20A AMPLIFIER

For AC Mains and 12 volt working giving 15 watts output,
has switch change-over from AC to DC and ™ Stand-by ”
positions. Consumes only 5% amperes from 12 volt battery.
Fiited with mu-metal shielded microphone fransformer for
5 ohm microphone, provision for crystal or moving iron
pick-up with fone control for bass and top. Outputs for
7.5 and 15 ohms. Complete in steel case with valves.

PRICE £28 O O.

FOUR-WAY ELECTRONIC MIXER

This unit has 4 built-in balanced and screened microphone
transformers, normally of 50-30 ohms impedance. It has
5 valves and selenium rectifier supplied by its own built-
in screened power pack consumption 20 watts. Suitable
for recording and dubbing, or large P.A Installations

since it will drive up to six of our 50 watts amplifiers
whose base dimensions it matches. The standard mode! has an output impedance of
20,000 ohms or less, and any impedance can be supplied to order. PRICE £24 O . O.

OTHER MODELS IN OUR RANGE OF AMPLIFIERS
" SUPER-FIFTY WATT"” - - . . . PRICE 361 gns.
“THIRTY WATT” - - - . . .. ., 30% gns.
" 10-15 WATT RECORD REPRODUCER “ ,, 253% gns.

These are fitted in well ventilated steel cases with
recessed controls, as illustrated.

Full details upon request.
EXPORT ENQUIRIES INVITED,

VORTEXION LIMITED, 257.261 THE BROADWAY, WIMBLEDON, LONDON, S.W.19
Telephones: LIB 2814 and 6242-3 Telegrams : * Vortexion, Wimble, London.”
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Baffle at
to the latest

Concentric Duplex Twin
Corner Reflex Console at £13-5:0

* Details on request

from a

WHITELEY ELECTRICAL RADIO CO. LTD.
MANSFIELD NOTTS

REVOLUTIONARY DESIGN...
AUTOMATIC ... HIGH-SPEED...
CATHODE-RAY INDICATOR...

DAMAGE PROOF ... GAN BE USED
BY NON-TEGHNIGAL PERSONNEL

In an expanding market, dealers have recognised the need for atiaining
the highest standards of efficiency in their service departments. Once
again Mullard are ready to help—ihis time with a unique instrument
which will test valves more speedily, more accurately and more
economically than any other apparatus in the world. What is more,
the full force of Mullard sales promotion services will be available
to assist dealers to make the most of great new opportunities. Send
off the coupon now to obtain full details of the Tester and to book a
demonstration.

MULLARD ELECTRONIC PRODUCTS LTD., VALVE SALES DEPARTMENT, | If you have no direct account with
CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2. ! Mullard, please give name of your

Please send details and arrange a demonstration of the Mullard High Speed Valve Tester | preferred wholesaler—

« ADDRESS...........

MVM 1444
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SELENIUM

GenlerCel
RECTIFIERS
RATINGS

Max. Ambient Air Temperature 40°C.

Max. Qutput Current 250 mA.

Max. R.M.S. Input Voitage 250 volts

. . Max. Peak Inverse Voltage 700 vo'ts

The range of low pnced miniature Max. Instantaneous Peak Current Unlimited
SenTerCel selenium rectifiers devel-  TYPICAL OPERATING CORDITIONS

oped by STANDARD for use in radio fsermoir e R o -

receivers is now extended by the Output 290 volts 250 mA. mean D.C
introduction of a larger rectifier ch&_uswus _
spec.iﬂcally fc_)t use in Television H;{;‘hh‘ }jggg.
receivers. This rectifier, Type RM4, Fixing Centres  4.250"
is made with square high voltage Ol et By

plates and has these ratings.

Srarmdard Telephorres and Cables Limired

Registered Office : Connought House, Aldwych, London, W.C.2

RECTIFIER DIVISION Warwick Road, Boreham Wood. Herts. Elstree 2401
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THE “‘EASYBUILT’’ TELEVISOR

Full constructional data in book form now available-
It comprises what is in our opinion the most practicals
economical and reliable method for the construction
by the amateur—of a full-size magnetic televisor.

The instructions given are detailed, precise and remark-
ably easy to follow. Both theoretical and practical (point-
to-point) wiring diagrams are given. Our technical
experts have carefully examined the circuit and are most
enthusiastic ; we can find no inherent snags of a practical
nature which are likely to occur.

The « EASYBUILT * is particularly suited for the home
constructor as the designers have taken exceptional care
to specify only those components which are readily avail-
able at reasonable prices. IN FACT THE TOTAL COST
(LESS C.R. TUBE) SHOULD BE WELL UNDER £20.
We are making a special point of stocking all the specified
parts for the *“ EASYBUILT,”” and will have a demonstra-
tion model on view early in September. As usual, our
prices are extremely competitive.

ORDER YOUR COPY OF THE ‘ EASYBUILT ” TELE-
VISOR MANUAL NOW. THE PRICE IS ONLY 2/6
POST FREE.

We shall include with each copy a priced parts list.  All
components will be separately listed and available indivi-
dually. Don’t forget that those of you who buy the major
portion of your gear from us will be given every assistance
during AND after construction. London and Home Coun-
ties viewers will be able to bring the completed televisor
to us for service and alignment should this prove necessary.

3 NEW RELEASES—3 OUTSTANDING BARGAINS.
Amplifier Unit Type 3562, Brand-new in cartons. Complete
in case size 2 x 9 x 8in. Valve line-up : one of 5U4, two of 807, one
of EF50 and an EAS50; many high-voltage condensers and resistors
included. Easily converted to a high-output amplifier or modulator
unit. The useful chassis lends itself to amplifier construction, etc.,
19/6, plus 3/- carr. and pkg. Don’t miss this superb offer.

Receiver Type RII47B. A 7-valve UHF receiver, range approx.
200 Mcjs. PARTICULARLY SUITABLE FOR EASY CONVERSION TO
144 Mc/s. Valve line-up : two of EF50, 2 of EF36, and one each of
EBC33, RL7, RLI6. The receiver is beautifully constructed and fitted
"with micro-condenser drive. Contained in black metal case size
8 x 7 x 6in. BRAND-NEW IN USEFUL TRANSIT CASE which might
have been designed as a tool box ! ONLY 30/-, carriage paid.
Receiver Unit Type 6A. Housed in case size 10 x 8 x 7ins.
Frequency range 3-7 Mcs.  Valve line-up: 5 of EFS0 and one each
EBC33, EF36, and 6K8. The dial is exceptionally well geared and
calibrated.  Slightly soiled condition externally but perfect inside.
29/6, plus 2/6 carr. and pkg.

STILL GOING STRONG.

Medium-wave Command Receiver. Frequency range 200-600
metres. VYalve line-up : three of 12SK7, one of 12SR7, one of 12K8
and a 12Aé—all miniature types. Will readily convert into a car radio
or domestic receiver of outstanding performance. Unused and in
excellent condition. We provide circuit diagrams. £3/19/6, plus
2/6 carr, and pkg.

Receiver Unit 25/73 (TRI196). Valve line-up : two of EF36, two of
EF39, one of EK32 and an EBC33. Easily and rapldly converted to a
very fine superhet receiver (see *’ Practical Wireless ** Auguse, 1949).
Supplied complete with circuit and conversion data. In very good
conditicn indeed and offered at 22/, post free.

Receiver Type 18. Complete with four battery valves. Frequency
range 6-9 Mcis. Circuit diagram provided. 17/6, plus /- post and

pke.

45-Mcjs. “ Pye” Strips. New. Less valves, 39/6 ; complete with
ail vaives 62/6, carriage paid.

Indicator Unit Type 62A. Contains |2 EF50, four of SP61 (CV118),
two of EB34, three of EASQ, 13 pots and one VCR97 tube. This is the
finest Indicator Unit of them ail. Unused condition, but chassis
slightly soiled. Offered to callers only. Price £4/19/6.

Amplifier Unit 18/165. A neat and compact equipment incorpora-
ting the following valves : two of EF36, one of EBC33, and two EL32 ;
and microphone transformers, inter-valve transformers, numerous
condensers and resistances, etc. Are you looking for something to
“break down ! Then here is your chance | An experimenter’s
gold-mine for only 17/6, post paid.

Have you visited our easily accessible London premites ! A treasure
hcuse for the enthusiast. Come along and see ! A very competent
technicalstaff always at your service. Huge stocks of valves, compon-
ents and TV/Radio equipment at atetractive prices. Many, many
bargains for the caller.

Best Buy at Britain’s

CBQ SHARLES BRITAIN (Radio) Ltd.

UPPER SAINT MARTIN'S LANE

LONDON, W.C2 TEM. 0545

3 minutes from Leicester Square Station (up Cranbourn Street)
Shop Hours; 96 p.m. (9-1 p.m. Thursday). Open all day Saturday

PLAN YOUR
CAREER

RADIO - TELEVISION
and other INDUSTRIAL
ELECTRONIC subjects

ELEMENTARY &
ADVANCED COURSES

DAYTIME ® Principles and Practice of Radio — 1 year.
® Telecommunication Engineering — 2 years. @ Electronic
Engineering — 3 years (including one year's practical training in
E.M.I. Factories)—leading to C & G full Technological Certificate.
® Marine and Air Radio Officers’ Course (for P.M.G. Licence).

HOME STUDY @ Radio. @ Television. @ Industrial
Electronics @ Maths. @ Physics, ‘‘Courses in Radio and
Television (Theory and Practice) for A.M .Brit.I.R.E., and City and
Guilds Examinations.” "*Training also given in many other branches of
engineering including A.M.I.Mech.E.,AM.1.EE.. AM.LP.E., et

Write for FREE BOOKLET to Dept: ¢

o H.M.V.
sl dnls MARCONIPHONE

10 PEMBRIDGE SQUARE, NGTTING HILL GATE, LONDOX, W.2 COLUMBIA
Telephone : BAYswater 5131/2, ETC.

0
\er 10 9
59?:“  Sv 1

® It gives radio in any
1 other room. It saves
moving the main set
about with its atten-
dant risks. It enables
you to listen in an-
other room wijthout
/ having to leave the door open. !n
" case of sickness it relieves boredom and keep
the patient cheerful,

® Every Richard Allan speaker is a baffle speaker,

® Richard Allan made the first popular modern baffie type
speakers and still leads the way.

® Richard Allan gives higher value at lower prices.

® There is a Richard Allan speaker to suit every room and
every pocket.

Consider these advantages and buy

a Richard Allan extension speaker.
Baby 39/6 De-Luxe
£4 15 0

Minor 52/6 c f

Major 65- A/ e 15 o

Bafflette Prestige
£440 €12 19 o

RADIO LTD.,BAFFLETTE HOUSE, BATLEY,YORKSHIRE.
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MORRIS & CO. (RADIO) LTD.

LONG RANGE TELEVISOR KITS

FOR THE LONDON OR BIRMINGHAM FREQUENCIES

at the same price as the standard kit

—4£17 -17 -0

As is usual in all Premier Kits every single item down to the last Bolt and Nut is supplied. Al chassis are punched and
layout diagrams and theoretical circuits are included.

Five Easy to Assemble Kits are supplied :—

VISION RECEIVER with valves, carriage 2/6..... []
SOUND RECEIVER with valves, carriage 2/6 6
TIME BASE with valves, carriage 2/6.......coccoicivieneee 6
POWER SUPPLY U NIT with valves, carriage 5/-...... £6 3 0
TUBE ASSEMBLY, carriage and packing 2/6............ £2 18 6

This unit includes the YCR97 Tube, Tube Fittings and Socket and
a 6in. P.M, Moving Coil Speaker with closed field for Television.
The Instruction Book costs 2/6, but is credited if a Kit for the complete
Televisor Is purchased.

Any of these Kits may be purchased separately ; in fact, any single
part can be supplied. A complete priced list of all parts will be
found in the Instruction Book.

20 Valves are used, the coils are all wound and every part is tested.
All you need to build a complete Television Receiver is a screw-
driver, a pair of pliers, a soldering iron and the ability to read a
theoretical diagram.

The tollowing sensitivity figures prove that the Premier Televiscr Kit is capable
of reception 2t greater distances than any other standard commercial kit or
receiver whether T.R.F. or Superhec.

VISION RECEIVER.

Sensitivity ... ... 25uv for I1Sv peak to peak measured at the
Anode of the Video Valve.

Sound Rejection ... Better than 40 db.

Adjacent Sound Rejection ... Midland Model. Better than 50 db.

SOUND RECEIVER.
. 20uv. Vislon Rejection, better than 50 db.

Sensitivity

A well-made walnut finish PEDESTAL CABINET is available from stock ac
€5/10/0 plus 7/6 carriage and packing.

Working Models can be seen during transmitting hours at our Fleet Street and Edgware Road Branches.

PRE-AMPLIFIER FOR FRINGE RECEPTION AREAS

We can supply the complete kit of parts to make this wide band width Pre-
Amplifier, using 2 EF54 Pentodes. Powered by the TV Kit, it is completely
screened, With all parts, valves, chassis, diagrams, etc.,, 27/6. Al parts
avallable separately,

When ordering Televisor kits
PLEASE STATE IF THE LONDON OR BIRMINGHAM MODEL IS REQUIRED

BRANCHES AT
207, EDGWARE RD., W.2 Phone: AMBassador 4033
AND AT 152153, FLEET STREET, E.C.4 Phone: CENtral 2833
All POST ORDERS to 167, LOWER CLAPTON ROAD, LONDON, E.5 ‘Phone; AMHerst 4723
Terms of Business: Cash with order 0. C.O.D. over £1. Send 2d. Stamp for list.

EDGWARE ROAD IS OPEN UNTIL 6 pm ON SATURDAYS




40

WiIRELESS WORLD

A¥am

MORRIS & €O. (RADIOQ) LTD.

OCTOBER 1950

PREMIER MIDGET RADIO KIT. Due to greatly
increased .production we are now able to offer this Kit
at a greatly reduced price. Including an attractive
Brown or Ivory Bakelitecase, 12in.long x 5in. wide X 6in.
high. The valve line up is 6K7, 6J7, 6V6 and a Seienium
Rectifier in the A.C. wndel ; and 6K7, 6J7, 26A6 and a
Selenjum Rectifier in the A.C./D.C. miodel. Both are for
use on 200 to 250 volt mains. The dials illuminated, und
the receiver presents a very attractive appearance.
Coverage is for the medium and long wavebands.
Complete kits of parta with cabinet and dlagrams,
“/19/6 inc, Purchase Tax.
tate if A.C. or A.C./D.C. in required.

PREMIER MIDGET SUPERHET KIT. This powerful
Midget Superhet Recejver is deslgned to cover the short-
wave bands between 16 and 50 metres and the medium
wavebands between 200 and 557 metres. Two models
are produced, one for 200-230 volt A.C. mains, and the
other for 200-230 volts A.C. or D.C. muins. Both are
supplied with the same plastic cabinet as the TRF
Receiver. The A.C. valve line-up is 6KS8, 6K7, 6Q7,
6V6 and a Selenlum Rectifler. The A.C./D.C. line-up is
the same, with the exception of the output valve, which
Isa 23A8. The dlal is {lluminated, making a very attrac-
tive receiver.

Qomplete kit of partswith cabinet and diagrams, £6/19/6
ine. Purchage Tax.

State if A.C. or A.C./D.C. s required.

PLASTIC CABINETS, as illustrated nbove. , In Brown,
r Ivory, 17/6.

©

COLLARO. AUTOMATIC RECORD CHANGERS.,

Type RC500 Rim-drive. Plays nine 10in. or I2in.
records. A.C. 100/260 v., with High Fidelity Ms:gnetic
or Crystal Plck-up, £10/15/-.  With Sapphire 8tylus

1/8/4.

COLLARO GRAMOPHONE UNITS.

High-grade Rim-drive Motors, complete with Pick-up
and Automatic Stop-Start. A.C. 100/250. With Mag.
netio Pick-up, £5/3/2. With Crystal Pick-up, £5/17/7

COLLARO GRAMOPHONE UNITS AT NEARLY HALF
PRICE. Motor, Tone arm and Pick-up in one unit.
AutoStop-8tart, variabie speed, 12in. turntable Induc-
tion Motor for 100/230 v., 50 cycles, with Magnetic
Pick-up, £6/68/-. WithCrystalPick-up, £7/4/8.

CONRAD GRAMOPHONE MOTORS.
Areliable Rim-drive Motorfor A.C. 200-230 v. operation
£2/17/8.

GOVERNMENT SURPLUS MAINS TRANSFORMERS.
Allarefor use on 230 volt 50 cycle Mains.

Type Price
42 500-0-300 v. 170 mA., 4 v, 4 a . -
53 250-0-250 v. 60 mA., 5 v. 2 a. b .. 58
54 275-0-275 v. 60 mA., bv. 20.,6.3v.2-3a. .. 15/~
50 250-0-250 v. 100 mA., 5 v.2a., 6.3 v. 3-5a. 17/6

MOVING COIL METERS.
1 mA. 7/6 ; 5 mA, 5/-;
20 amp., 7/6 ; 40 amp.,

All 2in. outside diameter
50 mA, 8/6 ; 150 mA, @/-;
718320 v., 5/9;40v., 5/9;
500 microamps, 7/8. Al 3}in. outside diameter. 1 mA,
15/11 ; 30 mA, 10/8 ; 200 mA. §/6 ; 500 mlcrod.mpg,
19/8 ; Thermocouplc meters,mln 2% bnm LBl ;8
b/-; 3. B!~ : 3fin. 2 amp., 8/6 : Llectros'.ntlc
38}in. 2kv 25/-

H.T. ELIMINATOR AND TRICKLE CHARGER KIT.
All parts to construct an eliminator to give an output
of 120 volts at 20 mA. and 2 volts to charge an accum-
ulator, Uses metal rectifier, 35/-.

TELEVISION AERIALS. The K.A. Loft Aerial for those
close to the transmitter, London or Birmingham fre-
quency, 20/-.

WALL FIXING DIPOLE, 32/6.

WALL FIXING DIPOLE, with reflector, 60 «.

\ See our new catalogue for complete range.

WILLIAMSON AMPLIFIER KIT.
tncludes output transformer and all valves.
else to buy, £10/10/-.

WILLIAMSON AMPLIFIER OUTPUT TRANSFORMERS
to specification, 83/-.

Mains Traosformers, 45/-.

MULLARD MW22/3 9in. MAGNETIC TUBES., We can
offer a limited quantity of these new and unused Tubes
at £8/15/-. TO CALLERS ONLY.

The Premier Kit
Nothing

V.0.R.97. O.R. Tubes. New and tested to give full-
size picture, 35/~ each.
Thefollowing O.R. Tubes forcallers only :~—
Type Diameter Persistence Price
ACRS (CV 1381) 5}in. Short 15/-
YCR517E (CV1895) 6}in. Long 20/~
VCR522 (OV1522) . 1#n. Short 15/-
All have 4 v. Heaters. Screen colour ia green.
TEANSMITTING AND SPECIAL PURPOSE VALVES.
A 10/- RLI18 (CV1197) T
10/- HYI114B(CV3305) 15/-
\'868 (CV1088) 66 MR.&OO/E(CVS.;SR) 15/~
F1191 (CV12) 60/- 1816. -
VT30 (OV1030) 7/8 8013, 10/-
5/= 843 /=
20/- 1625. /-
5/- U19 (OV187) .. (]
ADI (CV1314) 8/8 956 (CV849) .... /8
DQP (CV1141) . 6/68 NBZ (CVIINY) . /-
717A (CV359) 6/@ OV67 (Klystron) 5/=
KB/8 ‘Kngnetron GU50 (OV1072) 18
(CV] 6) 40/- 1626 (CV17585) .. 16
10/- BL63 (CV1102) .. /6
so.» 10/- GUI(CV1262) .. []
803 10/- V1906 (CV20) /6
866A 10/- ©Vi510 /6
100TH 25/- RK75 12/8
35T 7/6 EIL286 ( 20/-
EHTT (C 20/- MY114B (CV35 8/8
GDT4C ..... 8/6 BTV/280/80 16
8724 10/- GTIC .. /8
VU1334° 3'8 Wl‘.!().\ 3/6

ELECTRON MULTIPLIER PHOTO CELL TUBES

Type 231A. Brand new. Guaranteed, 30/-.

Base, 2/8.

T.V. WHITE RUBBER MASK.

We can now supply a apeclaily designed White Rubber
Mask for 6in. C.R. Tubesat /@ each.

gln. White Masks, /8, 13in. White Masks, 15/,

SUPER QUALITY TELEVISION MAGNIFYING LENS,
to sult Gin., 6in. or 7in. Tubes. Increase picture sive
conslderably, 25/=each,

PERMANENT MAGNET FOCUS POTS.

Available foT
all Tubex, 15/-. Pleare atate Tube used.

THE NEW
PREMIER 1950 CATALOGUE

contains all the newest TY Kits, Com-
ponents, Aerials, Tubes, etc., in addition to
thousands of Radio Bargains.

Now ready — éd,

SUPER MOVING COIL MIKE AND STAND. We have
purchased the entire stock of a famous Manufacturer of
PA Equipment at a very low price, and are offering a
£5/8/- Buper Moving Coil Mike, with a chromium plated
folding ctand to match. The list price of the stand was
li'llfl'

WE ER THE PAIR AT 79/6. LESS THAN HALF
THE USUAL PRICE.

LOUDSPEA%EBS bg]iumous makers.

8in. 12/6
sin. 10/- 10in. 23/
6in.  13/6 l‘ZIn 39/6

MOVING COIL EARPIECES.
Comprise a 1§in. Moving Coll Loudspeaker fitted with
nolse-excluding rubber caps. Make excellent Mikes.
Phones or Speakers, 2/- each.
SPECIAL HEADPHONES OFFER. High-grade Double
Headphones, using balanced armature units, D.C. Res.
GO ohnis, 3/8 per pair. Matching transformer if required
2/6 cach.
SPECIAL OFFER OF ELECTROLYTIC CONDENSEBS

4

18 + 16 mf. 500 v. working /11
8 4+ 8 mf. 800 v. working ...... 4/3
32 4 32 mf. 360 v. worklng, all. cans 4/11
$2mf. 350 working............ cabaaa 2/6
16m{ 360 v. working, all. cans 2/6
16mf 450 v. working, cardhoard 3/8
8mf 450 v. working,cardboard .. 2/3
4mf 500 v. working, cardboard .. 2/6
16 4 8 450 v. working, all. cans 4/11

All Oapacities and Voltages availabie.

A LARGE NEW PURCHASE BNABLES Us TO orﬂ:n
AT A LOWER PRICE THAN EVER R107. E OF
THE ARMY’S FINEST commumcnlons RECEIVER.S
(Bee " W.W.” August, 1045.)

9 valves, R.F. amp. osc. Frequency Chabger, 2 1.1.»

(465 kc.), 2nd Detector, A‘V.O Af. amp. B.F.0. A.C

msnma. 100-280 v. or 12 v. accum. Frequency range,

17.5 to 7 Mc/a, 7.35 Mc/s to “9 Mc/s, 2.0 to 1.2 Mc/s.

Monitor L.8. bulit-in. Complete. Write for full details

Price £12/12/-, plua 21/- carriage and packing.

BATTERY CHARGERS.

lnput 100/250 v. A.C. Output 13 voltg at 16 amps.
ly variable met output. Usual price £24

Ourprlce. £10/10/- cach, plus 10/- carriage,

BATTERY CHARGER KITS,

Al incorporate Metal Rectifiers.

nuh.able for 200-250 v. A.C. 50 cycles.

Transformers arc

Cat, Price
‘300‘24 clmrges f-volt Accumulator at 1 amp.

Resistance supplied to charge 2 wv.

Accumulator ......... ... ... £1/2/6
2003. Charges 12-volt Accumulator 1 amp. £1/7/6
2004. Ou:p)lln 15 v, 4 a. Variable Resis

an eter B . . 8
2005. Output 15 v. ¢ e£3l15/

and Meter . £5{=/-
2007. OQutput 30 v.

and Meter . £6/-/-
2009. Output 24 v.

and Meter £4/5/-

ALUMINIUM CHASSIS. 16 B.W.G. Substantislly made
ofbright almninium w ".ll foursides.

- Price

sl x 4| % 2in, %?
10 x 2} 5/8
12 x 6/8
14 x 6/11
16 x 73
20 x /11
22 x 10/-
10 x 8/3
12 x 6/10
14 % 711
18 x 8/8
20 x 10/-

MAINS NOISE ELIMINATOR KIT.

Two specially designed chokes with three smoothing
condensers with clrcuit diagram. Cuts out all maims
noise. Can be assembled inside existing receiver, 8/
complete.

CO-AXIAL CABLE.

8Super quality cable, consisting of a centre copper core,
a polyvinil resin typeinsulator,a flexibiescreen,a weather-
proof P.V.C. outer cover. Just the thing for Television
lead-in, super mike cable, etc.,’ 80 ohms impedance.
Cat. No. C.755, 3d. per foot.

GRAMOPHONE AMPLIFIER KIT.

Conslste o( Complet Kit of Parts 1or A 2} watt, Maine
operated 2-stage Amplifier for use with any type of
pick-up. Volume and tone controls are incorporated.
OQutputimpedance is 3 ohms.

Cat. No. AMPY47. Price complete, 59/6. For 200-250 v.
mains with valves and dlagrams.

SECTIONAL WHIP AERIAL. Three sections which plug
into each other making an aerial 12ft. long. Thinnest
section {in. dlam., thickest section §in. diam. Weather
proof enamel. 3/9030]\ complete. Carrhge 14-.
INSULATED BASE for ehove 2/8 each.

METER KIT,
A FERRANTI 500 MICROAMP M/C METER, with
separate High Stabliity, High Accuracy, Beunors to
measure, 16, 60, 150 and 600 volts D.C. Scale length
13im., dlameter"iln 10/~ the complete kit.

5 KV. ELECTROSTATIC VOLTMETER. Scale lcngth
3jin., flush mounting, 4}in., diameter. £2/10/

207, EDGWARE ROAD,
All POST ORDERS to 167, LOWER CLAPTON ROAD, LONDON, E.5.

Terms of Business : Cash with order or C.O.D, over £I.
EDGWARE ROAD

Phone :

W.2

IS OPEN UNTIL

AMBassador 4033

BRANCH!

AND AT -
'Phone : AMHerst 4723,

Send 2d. stamp for list.
6 p.m.

ON SATURDAYS
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MORRIS & CO. (RADIO) LTD.

Now being Delivered !
PREMIER TELEVISOR KITS

FOR LONDON AND BIRMINGHAM
USING 9" OR 12" MACNETIC CR. TUBES

| including all parts, valves and loud-
£19:19-0 speaker, but excluding C.R. T&%E

(Carriage and Packing 15/-)

CIRGUIT DETAILS

The Visilon Receiver consists of 4 R.F.
stages (EF54's) which are followed by a Diode
Detector and Noise Limiter (6H6) which is
directly coupled to the Video valve (EF54).
Complete Kit with valves, £3/16/0.

Carriage and packing 2/6.

The Sound Receiver comprises 3 R.F.
stages (6SH7’s) followed by a Double Diode
Triode (6Q7), which acts as Detector and
L.F. Amplifier. A Noise Limiter (EASOQ) is
also incorporated. The output valve (6V6)
drives a 10in. P.M. Moving Coil Speaker with
closed field magnet, which is included in the
Time Base Kit.

Complete Kit with valves, £3/1/0.

Carriage and packing 2/6.

The Time Bases employ blocking oscil-
lators on both Line (6SH7 and 807), and Frame
(VRI37 and 6V6). E.H.T. (Non-lethal) Is
taken from the Line Output Transformer
through a voltage doubler employing two
valves (VUIIl). The Sync separators are 6Hé
and 6Vé6.

Permanent Magnet Focusing.

Complete Kit with valves, £8/5/6.

Carriage and packing 5/-.

The Power Supply is from a double wound
mains transformer completely isolating the
receiver from the mains. The H.T. Rectifier
is a 5U4G.

Complete Kit with valves £4/16/6. “"MAGN E'"c L

Carriage and packing 5/-.
EACH KIT OR INDIVIDUAL PART AVAILABLE SEPARATELY cous‘rnuc‘nou

The toliowing :ensitivity figures prove that the Premier Televisor Kit is capable of
reception at greater distances than any other standard commercial kit or receiver whether

T.R.F. ar Superhet, Bo 0 K
VISION RECEIVER

.Sensitivity : 25 xV for 15V peak to peak measured at the Anode of the Video Valve
Sound Rejection : Better than 40 db.
Adjacent Sound Rejection : Midland Model. Better than 50 db. 3/-

SOUND RECEIVER
Sansitivity ¢ 20uV. Vision Rejection : Bytter than 50 db. /

—152-153, FLEET STREET, E.C.4 Phone : CENtral 2833
Terms of Business : Cash with order or C.O.D. over £1. Send 2d. stamp for list.
20?7, EDGWARE ROAD IS OPEN UNTIL 6 p.m. ON SATURDAYS
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STILL AVAILABLE | /%

TELEVISION ’f
SCOOP LS

T.V. CHASSIS - BIRMINGHAM FREQUENCY - BEST VALUE EVER

15 VALVES. LARGE 10" BLACK AND
WHITE PICTURE. BRAND NEW AND
UNUSED.

This is not a kit, but a factory-built job. Fully assembled and tested,
made by a well- known manufacturer.

Sound and vision R.F. unit uses latest type miniature vaives, 8 of
6AMG and 2 of 6ALS.

Permanent magnet focussing.

Complete with all valves and 10in. cathode ray tube type 108K,
fitted with a special ion trap to prevent screen burn.

High quality sound with Elac 8in. p.m. speaker. Closed field.

Hard valve time bases on frume and line, uses 2 7C5 and 1 62BT.
Line fly back E.H.T. 6-7 Kv., non-lethal using EY51.

* COMPLETE WlTH 10" C.R.
Lice, £25-0-0 SBi iRkt
PRICE S iR

I CARRIAGE & INSURANCE 37/6

Power supplies 200-250 volts, 50 c.p.s. input. Auto wound mains transformer, with two 6 volt and one 5
volt windings for valve heaters. 53KU rectifier.

Dimensions : 15in. wide, 15}in. deep, 14}in. high including C.R. tube.

Make no mistake, this is no Ex.-Government lash-up, but a new television receiver, complete in every detail,
ready to function. Mount it in a cabinet of your own choosing, in a wall or any location that meets your
requirements. Complete working instructions and circuit diagrams, for future reference, supplied with each
receiver. If you need any further details please write for them, or better still call and view.

s ovey 47 ILASKYS IRAIDIQ 370, HARROW ROAD,
Phone: CUNNINGHAM 1979. PADDINGTON, LONDON, W.9
Send also for a copy of our current Bulletin giving full details of our stocks of new manufacturers surplus com-

ponents, valves, transformers, etc., also Ex.-Government equipment. Enclose a 23d. stamp with your name
and address, for a copy by return.

RADIOMENDERS LIMITED
FOR SPECIAL TRANSFORMERS AND REWINDS
Wesecialise in
AMATEURS’ WINDINGS, TRANSFORMERS

ALL TYPES, CHOKES, PICK-UP COILS, =2
INSTRUMENT COILS, Etc. INT ERFERENCE
Highest workmanship Good Delivery

. No adVerse eflect.  In seocks.

RAD'OMENDERS, LTD. P444 (plug-in). P445 (screw-in),
Television & Radio Apparatus, Transformer & Coilwinders.
123-5-7 Parchmore Road,
THORNTON HEATH, SURREY
LIV226l. Tradeenquiriesinvited, Established 16 years.

A.F.BULGIN &co.ro,

BYE PASS ROAD, BARKING,
ESSEX RiPpleway” 3474 .9
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AM ERICAN

made with
heavy duty con-
tacts. Sensitive

type which closes
at approximately
4 m.A, 12/6. Non-
p sensitive type for
closing on 12-24v.,
4/6.

XTRA light weight,
extra  sensitive  for
high speed or radio control
work, weight only 1} oz,
closes on 2 m.A., solid,
platinum change-over con-
tacts, adjustable pressure.
Price 13/6.

OTALLY

enclosed,
in bakelite, this
relay has a 24v.
coil but can of
course be re-
wound for mains
operation. Its
contacts are suit-
able for breaking
20 amps. Price,
416, 48/- doz.

POST Office types.
Upright  mounting,
prices as follows : sensi-
tive types with coil re-
sistances of 2,000 ohms
and over with I pr. of
contacts 7/6, with 2 pr. of
contacts, 8/-, then 6d.
extra per pair of con-
tacts. 1
Medium sensitivity type
1,000 ohms and over
with 1 pr. of contacts,
4/6 extra contact as above.
Low voltage types coil
resistances of 100 ohms
and over with 1 pr. of
contacts, 3/6 extra con-
tacts as above.

CONTACT 'OR for breaking
25 amps., coil voltage Is 24v.
D.C., but with a re-wind or a
small rectifier these will close off
A.C. mains. Very heavy duty
solid silver contacts. Price 1/6,
15/ doz.

IMPULSE OPERATED RELAYS.

THIS is sometimes known as Selector
Switch 10B. It consists of a solenoid,
the armaturc of which is connected to a
ratchet wheel so that each time the solenoid
is energised the ratchet wheel moves round one
notch. Secondary switches are built-in
which permit : continuous running, inching,
following a four position switch and undoubt-
edly a host of other operations. Articles have
appeared in journals showing how these may be
operated by radio impulses and thus control

DON'T MISS TH]

WIRELESS WORLD

chassis and hardboard back.

complete this into a very handsome receiver of the £15 class.
quantity, price 32/6, plus 2/6 carriage for the 5 items.

43

ESE BARGAINS=

LIQUIDATOR’S STOCK ———

Polished walnut radio cabinet size 20 x 12 X 7}in. complete w.th L., M. and
S. dial, size 7 < 6}in. and backplate with magic eye cutout, also with drilled
You will find it quite a simple matter to

Limited

TRANSMITTING VALVES.

HE valve illustrated is the VT31, a

transmitting tetrode with an R.F. output
of 250 watts. The overall size of this valve
is 14}in. long by 61in. across the bulb. We
are able to offer this American made valve at
18/6, which is only a fraction of original cost.
So this is your chance to do some experi-
menting or to make that special piece of
equipment. Its heater is rated at 12v. 8a.
We have many other transmitting valves
in stock at equally interesting prices, we
list a jew below and invite your enquiries
for any not listed :—
803 Tetrode 125 watts, htr. 1ov. sa., 10/-
80§ Triode 125 watts, htr. 1ov. 3ia., 10/-
813 Tetrode 100 watts, htr. Iov. sa., 35/
DETs Triode 2§ watts, htr. 4v. 2a., 12/6
RK28A. Sece 8c3 above.
TZ40 Triode 40 watts, htr. 7.5v. 2.5a., 27/6
DETz2s Triode 36 watts, htr. 6v. 1.25a., 15/~
TZos/20 Triode 40 watts, htr. 6v. 1.1a., 15/~
807 Tetrode, 30 watts, htr. 6.3v. .9a., 5/6
6L6 Tetrode 12.5 watts, htr. 6.3v. .9a., 8/9
6]J6 dbl. Triode 3.5 watts, htr. 6.3v. .45a., 10/6

38T Triode so watts, htr. sv. 4a., 28§/-.
PLEASE INQUIRE ABOUT OTHER
TYPES.

RECTIFYING VALVES (MERCURY).

VU29 600 m.A. @ 4,000v., htr. 4v. 9a., 7/6
866A 240 m.A. 8 10,000v., htt. 2.5v. sa., 10/6
872 1250 m.A. @ 10,000v., htr. Sv. 7.5a., 17/6
RZi1/150 150 m.A. @ 1,000 v., htr. 4v. 4a., 15/=
VUso8 1,000 m.A. @ 8,000v., htr. 4v. 3a.,x5/=
GU2zrx 3,500 m.A. @ 11,000v., htr. 4v. 112,

J=o
65'1'HER TYPES WITH OUTPUTS UP TO
s AMPS.

RECEIVING VALVES.
WE carry a full range of all types ancient
and modern, send for special list, or if
in a hurry ask us to send your valves C.O.
We also stock Tungar Rectifiers, Voltage
Regulators, Photo Cells, Magnetrons, Cly-
strons, Thyratrons, etc., etc. Send us your
enquiries.

wide bandpass LF. strip.

this bargain.

THIS MONTH'S SNIP

Lowest priced TV. parcel yet offered!
which among a host of other parts contains 11 6.3v. valves and an excellent
With this we give without extra charge all the
data showing how a really good TV, receiver can be made using this unit.
Extra parts are needed of course but with the main unit at this low price
Price for the unit complete with the
11 valves and the data is only 22/6, plus 2/6. Send today or you may miss

the total cost should not exceed £rxo.

COMMUNICATIONS RECEIVER.

HIS is the communications receiver

type No. R.1155s which is one of the
finest communication sets ever made. De-
signed by leading engineers and made by one
of our famous Companies, this receiver will
undoubtedly give you years of good listening.
Most readers will know it fairly well. The
receiver covers the broadcast bands, long waves
and medium waves, and short waves up to
20 mc/s. It contains 3o valves and really
brings the stations in. August prices:
56/105. for a good complete receiver ; £7/10s.
or same grade receiver tested and re-aligned ;
£8/15s. sor unused receiver. or £9/15s. for
unused receiver tested and re-aligned. All
plus partly returnable packing case deposit
and carriage charge of 10/-.
SERVICE DATA. i
100 service sheets, covering

receivers which have been

big quantities, and which every service
engineer is ultimately bound to meet. The
following makers are included: Aerodyne,
Alba, Bush, Cossor, Ekco, Ever-Ready,
Ferguson, Ferranti, G.E.C., H.M.V.,, Kolster
Brandes, Lissen, McMichael, Marconi, Mul-
lard, Murphy, Philco, Phillips, Pye, Ultra.
Undoubtedly a mine of information invaluable
to all who earn their living from radio servie-
ing. Price £1 for the complete folder.

British
sold in

OUR folder No. 2 consists of 100 data
sheets coveiing most of the popular
Ametican  T.R.F. and superhet receivers
““all dry > etc., which have been imported
into this Country. Names include Sparton,
Emmerson, Edmiral, Crossley, R.C.A. Victor,
etc. Each sheet gives circuit diagrams and

component  values, alignment procedure,
etc., etc. Price for the folder of 100 sheets
is £1. Post frec.

PLUG AND SOCKET.

THIS brass cased plug and socket is ex-
tremely robust and ideal for P.A. o1
outside work. Ideal also for taking power to
units as it insulates the ends of the wires.
Contacts are quite suitable for carrying up to
10 amps. so this can be used for lighting or
power. Price 2/6 per pair.

This comprises an ex-Govt. unit

models. Price 3/9 each, 36/= per dozen.
Orders under £2 add 1/6, under £1 add 1/-.
< RO1, all ftems at time of going to press List 6d.

Postable items can be sent C.0.D. additional charge approx. 1/-.

Good stock of

Telephone : Ruislip 5780

)5
“’I’KE[HIH/V FOUIPMEVT (2) ELECTRON HOUSE, Windmil Hil, RUISLIP MANOR, MIDDX.
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D. COHEN

RADIO & TELEVISION COMPONENTS

MAINS
TRANSFORMERS

Peimary 200-250 v. P, & P. on
each 1/6 extra.

Drop thro® 350-0-350 v. 70 mA,
6 v. 2.5 amp., 5 v.2 amp., 13/6.
Semi-shrouded, drop-thro’ 280-C-
2806 v. 3 amp., 5 v. 2amp. 15/
Semi-shrouded, drop-thro’ or
upright mounting 280-0-23%0
80 mA, 4v. 6 amp., 4 v. 2 amp,,
12/6.

Auto-wound HT. 280 voits ac
360 mA, 4 v.3amp. 2 v. 3 amp.,
or 6 v. 3 amp. Separate 4 v, 3
amp., rectifier winding (upright
or drop-thro’) 6.

Heater Transformers Pri, 200"
250 v, 6 v, 14 amp. 6/-; 2, 4 or
6v.2amp., 7/6. P. &P, each 9d.

ELECTROLYTIC
CONDENSERS

50 mfd. 50 work. 1/9.

16-24 mfd, 350 work. 2/II.
100 mfd. 12 v. work. 1/3.
16-16 mfd. 450 work. 3/6.
50 mfd. 12 v. work. I/-.

25 mfd, 25 v. work. /-

8 x 32 mfd. 450 work. 4/-.
16 x 8 mfd. 450 work. 3/9.

8 mfd. 450 v. work. /11
250 mfd. 12 v, work. 173,

16 x 32 mfd. 450 v. work. 4/6.
8 mfd, 500 v. 2/6.

16 mfd, 500 v, 3/6.

8 x 8 mfd. 450 work. 3/3.
30 x 30 mfd. 350 work. 3/9.

P.M. SPEAKERS

with less

Size trans. trans.
3}in — 8/6
5in. 12/ —
6}in 12/6 8/9
8in, 143 19
10in. 176 14/6

Post and packmg on above items
1/- each extra,

Purchased from the Liquidator of Miniradio :—

MIDGET BAKELITE CABINET 7#in. x 54in. x 5in, c/w. 5-valve S/H chassis
med./long wave scale and back (Takes std. twin gangz condenser and 3iin.
speaker), 15/-,

EXTENSION SPEAKER 4in. wide x 4{in, high x 3in. deep at base tapering
to 24in. ¢/w. 34in. speaker. 15/

Colours of both the above: Cream, walnut, black and maroon,
choice when ordermg

LINE AND FRAME COIL ASSEMBLY frame coils wound but not fitted
“(full instructions supplied). High impedance frame; low impedance line,
matching 5-1. 7/6.

PERMANENT MAGNET FOCUS ASSEMBLY with variable adjustment,

64in. SPEAXER (P.M.) specially made for Television with closed field,
complete with O.P. transformer, 5

State second

‘CONSTRUCTOR'’S PARCEL

Comprising 5-valve superhet chassis with transformer cut-out, size 133in. x
6in. x 2in,, with L.M, & S, scale, size 7in. x 5in. Back plate two supporting
brackets, drive drum, pointer, two-speed spindle, twin gang condenser., Mains
transformer 250-0-250 v. 60 mA, 6 v. 4 amp Pri.200/250 64in. ROLA energised
speaker and 6 x 5 Rect, 2 8/- Plus 2/- post and packing,

6-STATION SWITCHED SUPERHET COIL UNIT, by famous manu-
facturer. ldeal for Car Radio or radio set. Range covesage Pos. 1, 200-30C m, ;
2, 250-360 m.; 3, 250-360 m.; 4, 320-460 m.; 5, 400-550 m.; 6, 1100-1850 m.;
no oscillator required for lining up, complete with Circuit and medium and long
wave frame aerial. 2l/-, post and packing, I/-.

PRE-ALIGNED MIDGET 465 Kc. Q.120, made for the above Coil Unit, 8/6
per pair, post 6d,

CHASSIS TO FIT COIL UNITS AND IFs, size !1}in, x 5}in. x 13in., 2/6.
MAINS TRANS. TO FIT ABOVE CHASSIS. Pri. 200/250 volt, Sec.
250-0-250 v, 60 mA, 6 v, 4 amp., 13/6, post-and packing, |/-.
CONSTRUCTOR'S PARCEL, comprising chassis 104in. x 54in. x 2in, with
speaker and valve holder cut-outs; ROLA 5in. P.M, with O.P. trams.; twin gang
with trimmers; pair of TRF coils; 4 international Octal valve holders; wave
change switch and Erie 20k pot with switch, 17/6 plus 1/6 post and packing.
CONSTRUCTOR’S PARCEL, comprising Midget twin gang with slow-
motion drive; Pair Midget 465 Kc. IFs.; frame aerial; medium wave osc. coil
and layer type H.T. and L.T. Batcery, 90 v. + 14 v. 21/-, plus 2/-P, & P,
STANDARD 465 KC. I.F.s. lIron cored Q.120, 7/- per pair.

MINIATURE 465 KC. I.F.s. Type M400B. 12/6, plus éd. post and packing-
MINIATURE 465 KC 1.F.s (slightly larger than the above item), Q.120.
Per pair 10/-.

VALVE HOLDERS.
International octal, 6d. each.
soiled éd. each.

LINE CORD. 3-way 0.3 amp. 180 ohm per yard. 10d, per yard.
CERAMIC PFS. 3 each of the following: 330,220, 180 & 82, 2/.
VOLUME CONTROLS, by famous Manufacturer. Long spindle and
switch, $, 4, | and 2 meg, ,3/3 each. 20,25 and 50 k., 3/- each

VOLUME CONTROLS, by f: Manufacturer. Long spindle less switch,
5k.,50k.,500 k., | meg., I/6 each,

Paxolin International octal. 4d each. Moulded
EF50 ceramic 7d. each. Moulded B7G slightly

ENERGISED
SPEAKERS
8in, 2,000 ohm field with O
trans. 5,000 ochm imp. ......... 15/6

5in. 1,000 ohm field with O.P.
trans, 5,000 ohm imp. 126,
10in. 1,000 ohm field with
5,000 ohm impedance O.P. trans.,
or push-pull trans. 6 v. 6 match
ing. 17/6.

P. & P. 1/~ each extra.

TUNING CONDENSERS

.0005 twin gang with feet, 4/
0005 twin gang, fitted feet,
trimmers and drum, 4/7.

Post on the above items, 6d
extra.

MAINS DROPPERS

.2 amp. 1,000 ohms tapped 900
ohms. 1/9.

.2 amp. 717 ohms tapped 100
ohms, /6. i

.3amp. 520 ohmstapped. 2/6ea.

WAVE CHANGE
SWITCHES

3 pole 2-way.....ocoeeeeriinnans
4 pole 4-way....
I pole 12-way ...

2 pole 12 way .
P. & P. 3d. each,

TELEVISION MASKS

White Rubber. 9in. with glass
10/6. 12in. with glass. 15/~

67 RALEIGH AVENUE,

POST ORDERS ONLY

HAYES, MIDDLESEX

Quah
KIT. /or

um@s
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YEARS GLD

ENGINEERS!

Whatever vour age or experience. you must read
! ENi GINEEBING OPPORTUNITIES *.
e easiest

Full detail. of
peas AMJMaehE A.M.1.C.E.,

th
CITY & GU]LDS (Electncal ete.), MATRIO etc., on

176 PAGES ki e
ee’

. ' HOME CONSTRUCTORS

A complete e of components to construct a 10
ware amplifier including Woden potted mains

TO-DAY!

SEND FOR OUR

Courses in all branches
of Engineering—

transformer. 5 valves, 10in, speaker with trans- 25¢+th BIRT HDA Y F ] gi"h'mi:‘w,_’:‘l”ﬂfi
former. Components of the highest quality. No RADIO AND TELEVISION COMPONENT :z‘:mh;t:;,:un' z

Gove, surplus, Thrae switched inputs, negative
teed back, push-pull output, Pcice Complete

tone control, steel chassis. to the last screw
itable home or small hall, i .
Su S £8 0 O new components with full data. The
most comprehensive catalogue avail-

CASH WITH OROVES
B (Subjecty able. SEND NOW TO THE FIRM

TD YOU CAN RELY UPON.

COVENTRY RADIO,
ELECTRIC EQUIPMENT

Chape, Lane, Sands, High Wycombz Tel: |152/3

CATALOGUE ‘.

Contains details of thousands of quality

* and write for your cop;
" of ‘“ENGINEERINI
© OPPORTUNITIES”
. today—FREE!

B.LE.T.

387 Shakespeare Hse.,
17-19, Stratford Place,

London,
JBRIVIRY MRSTITUTE Qv ENGINEERING. mmm

Dept. ** W,” 189, Dunstable Rd., Luton,




OCTOBER 1950

WIRELESS WORLD

45

Government Surplus — Immediate Delivery from Stock

EX-R.A.F. RECEIVER TYPE 81B

A channel checking receiver of 49 to 100
metres range. 8 valves: four EF50, ome
EF39, one EBC33, one 6K8, one Diode EF50.
No Service manual or other information avail-

1/30th H.P, MOTORS. Con-
stant speed. ' Double-ended
spindles, 220-250v. These
motors are new, not surplus
conversions and are suitable
for 16 t{.‘nm. projectors and
many other purposes. /
AC/DC, without feet 37 6
VISION UNIT, Type 162.
Complete with 8in. 517 C.R.
Tube, 2in. 139 C.R. Tube, one
807, three VR65, one 6]6
valves. 0.5 milliammeter,
condensers, etc. Suit- 55/
able for Television =
PHOTO ELECTRIC CELLS,
Type CV143. Small infra-
r image, glass converter
tube, 50-100v. Suitable for
all purposes.  Guaranteed
New. N.B.—Wg cannot enter
into correspondence
regarding these cells 1 o/ T
10-VALVE COMMUNICA-
TIONS RECEIVERS, Typz
1155. Guaranteed equal to
new. Freq. range 7.5 mc/s.
75 kc/s. in five wavebands.
Complete with 10 valves
including magic eye. En-
closed in metal case. Every
receiver is aerial tested. Com-
plete with Power Pack and

BRAND NEW ACCUMULA-

TORS. Complete in strong
case, as tllusirated. British
made. 6v. 85 a. Size
12x 9% 1in.d Weight, 451b.
Carriage

e 2 £3.10.0
NEW OLDHAM’S GLASS
CELL ACCUMULATORS. 2-
volt, 4} 1}in.  square.

‘Weight, 14 oz.,, each 2/3
In Jots of six 12/-.

MAP READING TORCH.
Powerful magnifying lens,
3in. diam. In bakelite case.
Fitted with dimmer switch
Takes 2 U2 cells. WiLh22 6
bulb, less batteries

SMALL FRACTIONAL H.P.
MOT?RS. 24v. AC./DC
Double-ended spindle.

Size 2in. square 7/6
MOVING COIL HAND MIC-
ROPHONE. 30 ohm 5/6
voice coil. Complete
PHOTO-ELECTRIC CELLS,
Type GS16. These cellsare the
gas-filled type with caesium
Cathode. Made by Cintel.
Minimum sensitivity 100uA/-
lumen, working volts 100 D
or peak A.C. Projected cath-
ode area 16 sq. cm. Suitable

MAGNETA 6-VALVE AC. RECEIVER

3 wavebands, L., M. and S. Push-pull
amplifier output 15 watts, using two 6V6
valves. Connections for Gramophone and
microphone. In black metal 2abinet, crackle
finish. Size 21X 12x10in. Built-in speaker.
Suitable for concert halls, works, etc. Thor-
oughly overhauled by our experienced slaff.

= s £15.0.0

MOVING COIL SPEAKERS
by Film Industries Ltd., with metal flare.

Unit 4}in. dia. Weight 7 1b. £5 10 o

WALKIE-TALKIE (Transmitter and Recsiver)
CHASSIS, type 38 Mk. Il

le. J
;t:-ige e 47 / 6 Loudspeaker for A.C. for 16 mm. Home Cinema
mains £1 6 10 o Talkic equipment, Safety
220/250v a - Devices, Colour and Photo
NEW EXIDE PHILIPS 6-VALVE

ACCUMULATORS COMMUNICATIONS RECEIVER

2-volt in Dblack

bakelite case, 156-20

amps. Size 6in.X

1§ in.  square.

Weight 26 ozs.

Brand new

Carr. paid. 5/ 6

or in lots of 30/_ i

SIX

16-50, 200-550 and 800-2,500 metres.

4-VALVE USED SUPERHET

Output.

Spin-wheel tuning.

.C. power pack if required.

R/F, F/C, 2 LF.s D.D. . Pentode
In black metal case with built-in speaker.
%gm lete with power pack, AC 200-250v. Can also be supplied with

v.
EX-GOVT

.0

In perfect working order. Complete
with four ARP12, one ATP4 valves,

UTILITY RECEIVER

Every one guaranteed to be in working order.
Medium Waveband only.

Four valves, P.M. Speaker, complete in pine-
wood cabinet size 13% x 12 X 6}in. A.C.

RECEIVE:‘( ONLY. Equal
to new, (Carr. and
kg. 10/6). £1 o

?See Judy issue for illustmtion.;
FREE with each receiver
Complete circuit, description
and modifications for #civil
use, reprinted from “‘W.W.”
gul{, 1946,

ALL MICROPHONE. Manu-
factured by Standard Elec-
tric. All in perfect condition.
Suitable - for broadcasting
and recording. Moving
Coil (Dynamic). Omni-
directional. No energising
necessary.  High Fidelity.
Coil Impedance 16 ohm and
will work very well in con-
junction with an ordinary
speaker transformer. Is
of the type used by many
leading bodies, such as the
B.B.C. and G.P.O, for high

fideli
r(:];ert uction£4 a 17 - 6

(See itlustration, July issue.)

RAN.
BRAND NEW £16.10
Matching, Burglar Alarms,
Opening, etc. Brand new.
In original cartons. 42 6
R76C. 7-pin self-rectifying.
Qutput 200v. at m/A.
Laboratories Inc. 7/ 6
Mallory Type 850, 6v.
FIVE-WAY RUBBER COV-~
ERED CABLE. Suitable for
ses. Per doz. yds.
CO-AXIAL CABLE for TV.
lengths
HEADPHONES.  American
f200d' ohms.
Suitable for Deaf Ai
Pair. 7 6
With complete wipers, 4-
bank, 37/6; 6-bank, 37/6;

Automatic Counting, Door
2-VOLT VIBRATORS, Type
Made by Electronic

4-pin American base 7/6
lighting and other pur- 6/_
756 ohms, 12 yard 8/_
lightweight.

UNI-SELECTOR SWITGHES.
3-bank, 22/86.

air throat mikes, pair headphones and

one
aerial. In metal case. Iiireekwirin;, diagram.
.Ii/ees's batteries. Carr. and pkg. £3-8.6

R.A.-F 6-VALVE SUPERHET RECEIVING
UNIT NO. 25

Easily adapted for short wave reception for
home use. Contains two EF36, two EF39,
one EK32, one EB(C33 valves, condensers,
resistances, etc. Free circuit diagram, 9in.x

i S —] N
mains  200/250  volts. In good con- ® We do ngtLEsﬁeSIEts orocIaElogues. 189in., showing all components, :ﬁppﬁed with
g{(t;m_ Plus 5/ carr. and £3 . 19 L 6 @ Carriage charges relate to British Isles only. c‘a,:(‘:ilessetéualrgn?::a.condmon. 22/6
—————

LONDON CENTRAL RADIO STORES, 23 LISLE ST. (Gerrard 2969) LONDON, W.C.2

Closed Thursday 1 p.m.

Open all day Saturday and weekdays 9 a.m.—6 p.m.
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"ADCOLA" INSTRUMENTS

Reg Trade Mark

SOLDERING

-
Reg. Design §60302

Designed (or Wireles Assembly and Malntenance.
SUPPLIED FOR ALL YOLT RANGES FROM 6/7v, TO 230/50v.
The three Adcola Models cover the requirements o1 the
Television, Telecommunication and Radar Engineers
and assure thorough ointing.

-";m dia, Bit. Standard Model —

+in.  dia, Bit. Standard Model -
Zin. dia, Detachable Bit— - — 30/ o

Patented :n England and Abroad

Sale Manufacrurers ;

ADCOLA PRODUCTS LIMITED

ALLIANCE HOUSE, CAXTON STREET, WESTMINSTER
LONDON, S.W.I. Tele. MACaulay 4272.

VENTEX CABINETS

have become the accepted standard for first

quality 12 in, 'oudspeakers.

Type 1275 ... 12gns. Type 1255 ...
® * ®

Fit our FULLY COMFENSATED VOLUME

CONTROL, Essential for high quality re-

production at low volume levels,

14 gns.

e o o
A range of HIGH QUALITY TUNERS and
AMPLIFIERS with an advanced specification
will shortly be available. S.A.E. for details.

40 T. CHAPMAN (Reprogucers) L td.

RILEY WORKS, RILEY STREET, CHELSEA, S.W. I0
Daily demonstranons a Webb s Radia

FLAxman

@

GOVT. SURPLUS, UNUSED

CONDENSERS

of all ypes . . .

We can offer, FOR IMMEDIATE
DELIVERY from very generous
stocks, a wide range of ultra-high
quality fixed paper Condensers,
from .001 xF to 8 uF. Also STOCKS
of small, genuine MICA Conden- i
sers from .00001 (10 pf) to .0l uF |

(10,000 pf). Prices are exceedingly EM.G.
moderate.

Enquiries are invited for manufac-

turers’ requirements, wholesale
.
and _export only for bulk (o e
quantities, and for scheduled de- °
liveries cver a period as required. )
. 2nce),
Most condensers are now avail- .

. . ETOOVE records.
able for immediate delivery.

Please request our 4 page bulletin CONSEVENO! |14

volnme,
® Leaflet

STEEP-CUTTING
INFINITELY ~ VARIABLE

A REMARKABLE
ACHIEVEMENT IN
FILTER DESIGN

(nts at any selected frequeucy between 4,000

Average steepness of cut 39 db. per octave.
@ tonnects between sevordary of output trans-
former and s, eaker (15 ohms,

Specizlly valuable for use with new micro-
Greatly reduces needle-hiss on ordinary recorls
with mi-imum high note loss, avd soppresses
high ritched interferences on radio.

No distortion, and no aprreciable loss of

ilable from the t

SOUTHERN RADIO'S
WIRELESS BARGAINS

R.3515 TELEVISION UNITS. 21 valves with #-stage
14 Mc. LF. STRIP. Recommended for ideal TV
conversion by all experts. BRAND NEW in original
wooden cases, £3/10/0.

R.1355 RECEIVERS. Brand New and unused as
specified for Inexpensive television, £3/5/0.

T.R.1198 6.valve Buperhet Receivers. Perfect and
guaranteed. With circuit 22/, plus 1/4.

BENDIX COMMAND RECEIVERS. B.C. 454 (19-100
metres), B.C. 453 (39-49 metres). Complete with
6 vajves Perfect condition, 35/- each, plus 1/4.
CONTROL BOXES for B.C. 453 4/0 Commund Re-
ceivers, 13 6.

CONTROL CABLES,
453/4/5, 9,6 ench.

- R.AF. BOMBSIGHT COMPUTERS. Complete, brand
new with motors, gyro gears, blowers, etc.,ete. Ideal
for model makers,ete. The bestcomponent value ever
oftered, 55/~, each plus 5/-.

LUFBRA HOLE CUTTERS. Adjustable from fin. to
3iin. for use on wood, metal, plastic,ete., 5/8.
CONTACTOR TIME SWITCHES by Sinith or Venner.
10-hour movement with thermostatic control, 2 im-
pulses persecond. Complete in sound-proof case, 10/,
plus 14,

HAND GENERATORS, 6 voits at 5 amps. Complete
with crank, 20/-.

Lucas OENERATOBS. 12 voltsinput, 480 voltsoutput,
at 40 ma. 10/-.

RADIO COMPASS INDICATORS with internal Selsyn
motor. 3in. dial, 13/6 ; 5in. dial 15/8.
RESISTANCES, 100 assorted capacities.
sizeafrom § to 3 watts, 9/« per 100.
CONDENSERS, 100 assorted, All useful slzes up to
2 microfarad. Tubular and mica, 15/- per 100.

ALL GOODS PREVIQUSLY ADVERTISED STILL
AVAILABLE

Pat.
Applied

14ft., with adaptors for B.C.

FILTER |

rated imped-

All usefu)

CLAUDE LYONS LTD.

18¢ Tottenham Court Rd., London, W.1
and 76, Oldhall St., Liverpool 3, Lancs,

1 Telephone :

® Novel ureuil. patents pending,

£4-10-0 l

Trade Enjuiries invited.

E.M.G. HANDMADE GRAMOPHONES, LTD.
6, Newman St,

Oxford St.,
Museumn 9971-2-3, |

Full list ot RADIO PUBLICATIONS, 2id.
Please Note New Address:

SUUTHERN RADID SUPPLY LTD.

Little Newport St.,, London, W.C.2

W.I. GERrard 6653

YOUR METER DAMAGED ? |

Leading
Electrical
Instrument
Repairers
to the
Industry.

ll-p-.tr- bv skllled cn.n.-mnn o i makes inl types ni
Mier s, Multirenge Teat
mcmu lulecv.nenl T tecordin: Lostr
Synchronous Clocks, :te. Quick dellverlas —for spasdy
estimate «end derective instrument by registered post to:

L. GLASER
Electrical lnstrument Repairers
341 CITY ROAD, E£.C.I

Tet. Terminus 2487

SERVICE ENGINEER'S
FIRST CHOIGE

MORSE CODE
TRAINING

There are Candler
Morse Code Courses

for
BEGINNERS AND
OPERATORS
Send for this Free
“BOOK OF FACTS”
it gives {ul' details con-
cerning all Courses.
THE CANDLER SYSTEM CO,

‘Room 55W) 12t Kingsway, London, W.C.2
Candler System Co., Denver, Colorado, U.S.A.
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Rate §:- for 2 lines or tess and 3/~ for every additional
line or part thereof, averazs tines 8 words, Box Numbars |
2 words pias 1/-, (Addressrenllal + Box 0000 ¢/o ‘¢ Wireless

World,” Dorset House, Stamlord St., London, 8.E.1) Trade
discount details available on nnphcahom No responsibility
accepted for errors,

WARNING

Readers are warned thot Government surplus
components which may be offered for sale
through our columns carry no manufacturers’
guarantee: Many of these components will hav
been designad for special purposes making then
unsuitable fo- civilian use, or may have de
teriorated os a result of the conditions unde
vhic1 they have been stored We cann.
rader take to deal with any complalnts regardis

any such components purchased.

NEW RECEIVERS AND AMPLIFIERS

LTNIVERSAL ELECTRONIC PRODUCTS, 36,
Marylebone High St.. London, W.1. Wel-

heck 40

SPECIALISTS In the design and manufacture
ot high fidelity reproducing eauipment from
5-100 watts for domestic or industrial pulposes
Our new twin channel amplitier (typ2 U.E.57).
with independent bass and treble outputs. pro-
vides the most satisfving standard of reproduc-
tion we have yet experienced. It is now being
demonstrated in our showrooms daily (we close
Thursday 1 p.m., Saturday 4.30 p.m.), and we
invite those who seek perfect.on from recorded
music to hear this suverb instrument. We also
offer tuning units or comvlete chassis designed
and constructed to individual requh‘ements.w126

diversity receivers,
and loud-

ALLICRAFTERS dual

complete with Dower units
speakers; few onlv availabl
McELROY ADAMS MFG. GROUP Ltd. (Hnlll-
crafters), 46, Grevhound Rd., London

12-wntt high qualit%' ampuﬁers. bass nnd
treble ost; lists.—Broadcast
& Acoustic Equlpment Co Ltd., Tombland
Norwich, [0065
ERNARDS, makers of teievision, radio.
amplifier equipment, available for early

dellvery. television time-base chassis and E.H.T.
suprgf combined, 5 valves, completely wired,
tested, only new meonems used; £7/12/8.
BERNARD: 12 Che erton Rd., Putney, Lon-
don. S.W 15. 10097
HARLES AMPLIFIERS Ltd., are now able
to produce amplxﬁers radio units and
electronic equipment to specification; enquiries
invited for deve.opment work and for shor: pro-
duction runs.—Charles Amp.ifiers, Lt ., Ken-
sal Rd.. W.10. 0173
HE Spencer-West type AC/4 convertor unit
permits reception of the Birmingham trans-
mitter when employing a Dondon-ty e receiver;
specification includes 5 valves, self-contained
power unit and * low noise " pre- ampllﬁer full
particulars on request.
SPENCER-WEST. Quay Works, Gt. Yarm?g;{la

ROUGHTON quality amplifiers, 10- 12watts
for 3, 9, l5ohm speakers, p.p. ouf
couples to pre-amp by extension ¢able for n ful]
mnge of bass ana treble control, complete with
cover; £26/10; packing crate £1/5 return-
ab?e carriage pald.—C. Steward, The Glen,
onughton Rd., Hadleigh, Essex. [ 799
NEW amp]lﬂer by Midland Radio Coil Pro-
ducts: The Symphonic Seven High Fidelity
table, seven watts of high fidelity reproduc-
uon in highly portable form full bass and treble
tone controls, 2-stage N.F.B., high gain. price
£10/15/6,—Fcr tull deta:ls of thls and other
ampliﬂexs and radio feeders address a post card
to 19, Newcomen Rd., Welllngborough. {5618
UR model SL.35 radiogram chassis is now
avallaple; a 5-valve all-wave superhet,
complete with valves and p.m. speaker. large
fullv illuminated glass dial in attractive colours;
aerial tested ready for installation: really re-
mars<able value at £12 with 8in speaker, or
£12/10 with 10in speaker; 2i,d stamp for illus
trated leaflets; trade enquiries invited. —Bayly
Bros.. 46, Pavilion Drive. Leigh-on-Sea, E[s;;;s
CJ . ELECTRICAL & ELECTRONIC DE-
VELOPMENT, Ltd.. Hubert St., Birm'ng-
ham, 6 (Aston Cross 2340). the Midlands
meclahst manufacturers of high fidelity sound
froduct‘on equipment, for the world-famous
Willlainson amplifier and associated accessories
including tome control stages. loudspeaker
crossover unlts, distortionless contrast ex-
panders and radio feeders: send for details and
prices. {o105
ELRAD ELECTRONICS, 70, Church Rd..
Upper Norwood, London, S.E.19.--De-
signers and manufacturers of Telrad quality
amplifiers; established as the most outstanding
value in high-quality ampliflers, thanks to
faithful reproduction at wunrivalled price,
these unique amplifiers are the first choice
of the enthusiast; built to satisfy the dis-
criminating ear; bass and treble independent
controls, plovldmg widest possible variation w
suit 8" recordings and varying acoustic pro
ties of dne room with another; £18 complei t.e.
1ua details on_request.—Write, eall or phone
‘Livingstone 4879. (0019
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WILLIAMSON
AMPLIFIER

THE widest possible audiorange
—the lowest possible distortion
and an output of 20 watts . . .
these critical demands of the
designer of this now famous
Amplifier implied the finest that
technical skill and craftsmanship
could provide for every com-
ponent. From the inception of
the Williamson Amplifier in 1947 ,
Partridge have specialised in the

transformers and chokes. The
all-important output transformer
was the special care of Partridge,
and this ““ Williamson specifica-
tion ”’ component is now avail-
able for a varied range of imped-
ance. Secondary windings are
brought out as eight separate sec-
tions of equal impedance. Stock
typescomprise 0.95 ohm, 1.7ohm,
3.6 ohm and 7.5 ohm sections.
The Partridge *“ Williamson?”

Output Transformer is acknow-
ledged the most efficient of its type

FULL DATA ON REQUEST

TRANSFORMERS LTD |

ROEBUCX ROAD, KINGSTON BY-PASS
TOLWORTH SURREY
Telephone : ELMbridge 6737-8

I'Allfﬁjl)ﬂl?‘?“

NEW RECEIVERS AND AMPLIFIERS

ONNOISSEUR'S receiver, acclaimed by its
users as the finest receiver for the enthu-
siast and the only one with the following facili-
ties: 9-1,500-metre, world-wide results on highly
sensitive' 10-valve recelver, comparab!e with any
good communication set, or by change of switch,
maximum fidelity reception of local stations on
non-superhet receiver with high quality 2-PX4
push-pull amphﬂe incorporating all refinements.
bass and treble tone control (boost to cut).
whistle filter and gram input, etc.; basis rebu t
R1155; write for details or calf for demonstration,
FEEDER units as above, or‘use with external
high-quality amplifiers; R1155 specialists, re-
celvers repalred and re-aligned, also modified as

above, or to your requlremenfs. R1155 circuit
and values 2/- post free.—R.T.S., Ltd.. 5, G!ad-
stone Rd., Wimbledon, S.W.19. Tex Lib. 330

STIHL supreme and technically far ahead o(
any other reproducer is the R.T.M.C. ver-
sion of the '* Willlamson Amplifier,”” now ack-
nowledged the world over as being the finest
ampiifier ever produced. Many repeat orders
from the trade and large industrial firms ade-
quately prove our claims and the world-wide
appeal of this super product. One' satisfied
customer writes: ‘° In the whole course of my
radio career I have seen nothing to compare
with this superb reproducer. The quality of
parts used and the v.ork‘manship leave nothing
to be desired and am 1iore than satisfied.
If you wish to be the proud owner of a gquality
reproducer glving superb quality reproductlon
then write for our brochure (3d stamp). Your
final choice after hearing all others will be a
* Willlamson,” the more so #f you appreciate
the finest in radio. 7-valve model, £23/10:
9-valve model with built-in pre-amplifier,
£28/10 (covers extra); tuners from £12/10.
Special requlrements catered for by quotation.-
Write to R.T.M.C. (Ealing), Ltd., Laurel House,
181, Little Ealing Lane, W.5. Tel. Ealing ?962.
0139

RECEIVERS, AMPLIFIERS—SURPLUS
AND SECONDMAND

1155 receivers, brand new. tested. BUATAN-

d, in transit cases. £8/5, carr, pald;
Tay'or wide-range a.c. signal generator. 65B.
new, one only, £10,—Weston's Radio, Harman's
Cross, Corfe Castle, Dorset. 5933

R1155 with power pack, perfect: £10.—Box
15910

£15 —~R103 Canadlan staff car receiver, 1 to 16
me/s, spares. extras.—Box 6258, (5895
OUND SALES D.X.+7, cabinet, Axiom Mar-
coni £6 p.u.; £20, perfect.—Box 6502, [5965
15-watt amplifier, 9in television set; bargains,
—12, Gloucester Rd., Kingston Hill.
5958
KCO table television 7in tube. with pre-
amplifier, beautiful model, as new; 28gns.
4. Spencer Ct., S.W.20. Wim, 1923 ‘after 6
pm, 5886
UN!QUE opportunity!—23-valve Scott full
range high fidelity all-wave superhet re-
cglvel. newly overhauled; £150 or offer.—Box

H R 5905

Semm Rx's, complete, less coils and

from £12/10 plus carr.; other

Rx's avallable -—-R T. and . Service, 254, Grove
Green Rd., London, E.11. Ley. 4986. [0053
OLLINS 75 A.1 X’tal controlled double con-
version receiver, an exceptional opportunity

to obtain one of these unicue equipments, little
used and in makers’ packings.—Box 6500, [5962
TOR sale, ex-R.AF. wireless receiver, in good
condition, with headphones. £8 (further de-
tails on application): also_1 battery eliminator.
good condition. £€1/10.—B. Heaton, Hillvlew,
High Littleton, Nr. Bristol, [5897

NEW DYNAMOS, MOTORS, ETC.
JANETTE d.c. to a.c. rotary converters, 200,

250 volts d.c. input, 200/250 volts, 50 cycles,
5mhﬁn Etlc output at< 300 watts, new, £20;

watts

£23; complete with smoothing for
television and radlo,—Johnson, 319, Kenning-
ton Rd.. London, S.E.1l. Reliance 1412-3.

AI-L types of rotating electrical mackinery up
20%va available, including rotary con-
verters, rotary transformers, motors, petrol and
diesel-engined generating plants, alternators
1ind d.c. generators., We are also in a position
to quote for power transformers; as actual
manufacturers we will be glad to quote for any
ity for home or export.
DIESEL Electric generating plants, 3kva, 230v
with push-button remote control, starting equip-
ment, ready for use; £195.
ARY transformers, input 20v d.c., outputs
Sv d.c, and 300v d.c., permanent magnet field,
20/-; ditto, input 28v d.c. and 1,200v. 70ma
d.c. ‘output, energised field, 35/-: ditto, input
2vd dc Output 500v, 90ma d.c.. energised
fiel
PETROL electnc generator plants, comprising a
J.A.P, No. 2a single cyl. engine coupled by vee
rope drive to an alternator. giving an output
of 230v. 50 cycles, 400 v.a., with screened igni-
tion and filtéring on generator, eminently sult—
able for operating television and radis on farms
etc,, price £40: such plants can he supplied
with various outputs, a.c. or d.c.. for other
applicat! lons
A WARD, Lordscroft Works anerhlll

Suffolk. Tel 253 [00:
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NEW DYNAMOS, MOTORS, ETC.

A'rTERY chargers, 4 models 2-6-12v, 1-2-4
a mains voltage; also larger
types speclal transformers, chokes, test gear, in-

t,enor car heaters, etc.—The Banner Electric
Co,, Ltd., Hoddesdon, Herts. fo122
DYNAMOS, MOTORS, ETC.—SURPLUS

AND SEGCINDHAND

OTARY converter, Chas, P, Ward, 230v d.c./
230V a.c,, nearly new,--40, The Green, Fai-
conwood, Welling, Kent. ‘5885

IGE’I‘ING plants, new and used, a.c. and
d.c f start, run on petrol,
12v, 24v' and Ov d.c.; \vhy pay 3/-

for petrol? Some work on parathn 4»
also 1, 2

(not surplus) and 33ihp
see Julys W.W., page 74,

gallon
gallon.

alterrators, 230/1/
0, 400va self energised, 2,500 rpm (not sur-
glus). for lighting or television; dynamos, 14-
290watt, with or without control box;

jarge 3-circult charglng bumds for Villiers or
Norman plants, 35y, P self starting;
Onan plants, 12 and 207 "sthL availabie: now
every plant is fully tested for start, stop,
electrical output and engine rpm, 1mposslb1e to
supply faulty one; 6v__H.D. batteries, 72, 85,
110-125, also 200amp H., may have some 12v,
ne\v. unused, unﬂlled teduction for four or

HuAVY duty selenium chargers and rectifying
units, 24v, charging 26amp, very .D.. 50
cells at 2amp. 36v S56amp, 1 or 3
with 01 without, 3-circult” board.
S0v ? 100-120v 3amp. 160-200v
Sorry no ists; state exactly your requlxements.
please see dxsplayed advert, page 86, for S.T.C.

phase input.

xectéﬂe{s texmsdcwti )m‘o forma involce, or
c.0.d. (post goods only
PEARCE, 66, Gt. Percy St.,, W.C.l. {0014

NEW LOUDSPEAKERS
ASS Reflex cabinets, beautiful walnut finish,
for all good speakels. stamp leaflets.—
Cabinetware, 1a, Heyes St., Blackburn, [0090

LOUDSPEAKERS—SURPLUS AND

3 SECONDHAND

OIGT standard twin cone unlt. £12.—Hare.
Westholt. Henlow. [5940

OIGT (h.c.) corner horn with bass chamber,
155, Arlington Drive, Carshalten, Su[rsr;y

ARTLEY-TURNER pre-war energ. Spkr..
6in, with 3-stage ampifier, bass boost 807
output, Gardner trans., motor and p.u.: 0. —
Ring Worthing 4450, 15941
AGNAVOX 66 speaker £4/10 B.T.H. l2in
as new £5/10; W.B. 10in, as new, £3/10;
Celestion extension in case, £2/10; small 24-
volt camera motors, 7/6 each; as new G45 cine

camera, £3; carriage extra —Capper, 20, Mac-
clesfleld Road, Buxton [5906
X-MORDAUNT Duplex Reproducer 12in
speaker unlt, special magnet system

{15, 000 lines): little used perfect condition, £7,
quality tuner band-pass permeability tune
T.R.F., re-war Cocking design; built-in
power supply; overhauled, £5.—314, Park
Avenue, Suuthall Middx, {5912

TRANSMITTING EQUIPMENT

R9 transmitter-recelvers; these were for-
merly sold at £6 each, the remaining
few to be cleared at 25/-, carriage paid.

THE STAMFORD RADIO Co.. 199, Stamford
St., Ashton-under-Lyme, Lancs. [0200

ALLICRAFTER transmitters, Type HT4E
(BC610), complete to makers' latest soeci-
ficatton, covering all fresuencies from lmc to
-30mes, complete with speech amplifier, connect-

ing cables, etc.: limited quantities only now
available.

PANORAMIC adaptor, Tvpe MCA44, British-
made, suitable fitment to good-class

any
communication receiver, in addltlon to all Halli-

crafter models. immediate delive ¥
HAL ICRAFTER omcml sole agents in UK, in-
cludlnz service and spa

McELROY ADAMS MFG GROUP, Ltd.. 46,
Greyhound Rd.. London. W.6. Tel. Fulham
1802. Cables, Hallicraft, London. {0195

UPER de luxe Q.R.O. transmitting statjon for

sale in its entirety; Collins’ r.c.a. and first-
rate B.C.610, with V.F.O. covering 1 m/c to 30
m/cs, complete with speech amplifiers, etc.;
Variacs to work from 100v to 230v; Senior H.R.O.
recelvers with noise limiters; A.R.88 receiver:
frequency meters, oscilloscopes; modern test
equipment; will arrange to install anywhere in
Europe by arrangement —Box 6251, 65

NEW TEST EQUIPMENT

VAILABLE f(n early delivery, two-beam
switch unit, 6 valves. self-contained power
pack, varlable switching frequency, provisional
prlce £10/14/6, enables two separa e traces to be
displayed on standard oscillosco é)e
BERNARDS, 12, Chelverton R Putney, Lon-
don, S.W.15. Put. 7538. 10098

SCILLOSCOPE and _Wobbulator complete,

£20; T.B. ¢/s 10 to 350.000 ¢/s X and Y plate
amplmers easy handle. has outstanding per-
formance, fully guaranteed. immediate dellvery
with set of leads and booklet, ' Oscilloscope
Technique *; further details from the manufac-
turers.—Erskine Laboratories, Ltd., Scalby,
Scarhorough. {o180

TEST EQUIPMENT—-SURPLUS AND
SECONDHAND
HAT offers for frequency metel
4 reﬁelver ?tOCR T
and coupling uni {4
with R 3 units 24. 25, 27. iBsgg tey

BC221T,
w amplifier
e 74, 1355
f5934 !

i

COMPLETE L.P.
RECCRD SERVICE

Qur 18 months’ experience of solving the prob-

lems associated with L.P. records here and in the |

US.A. is now crystallised into a comprehensive
service for you,

We are now stocking the complete range of L.P.
records of se.ious musie, and the associated play-
ing desks. Over and above that is the quite un-
equalled range of Hartley-Turner high-fidelity
equipment for reproducing these epoch-making
discs with a degree of realism which is quite
startling.

You are invited to come and hear what can be
got from these discs when they are reproduced
with real fidelity ; and we sha!l be happy to supply
your needs from a single record to a complete
installation,

We are preparfng '’ The reproduction of L.P.
records ** and this, together with a year's supply
of critical reviews of records, will be sent to you
for a subscription of §/-. This is included as a free
supplement to our ** Selected Record Catalogue,””
price 25/-, and existing subscribers to the catalogue
will get their copy in due course.

This complete service is extended to all our over-
seas friends. L.P. records can safely be sent by
post, and we guarantee compiete satisfaction in
the farthest corner of the Empire.

Send today for free catalogues and literature, and
don't forget “ New Notes in Radio,” price 2/6,
a pocket guide to high-fidelity.

H. A. HARTLEY CO. LTD.
152 HAMMERSMITH ROAD
|LONDON, W.6. RiVerside 7387

LONG PLAYING RECORDS AND
RECORD PLAYERS by Decca now available
from stock. Send 24d. for list of first release
records and Record Players (33 1/3 r.p.m.}
with pickup. Price £8/18/-. Records available
from us by post. G.P. 20 Pickups, 71/5.
SENSATIONAL NEW AMPLIFIER by
N.R.S. The Symphony No. | is the most
flexible on the market to-day! Three
separate channels giving entirely independent
control of bass, middle and top, also scratch
cut for records. Gram. and Tuner inputs,
5 watts undistorted output matched to 3 or
IS ohms, Price £8/19/6.

SYMPHONY NO. 2. Same theme as
No. I, but having {0 watts push-pull output,
superb quality, 3, 7.5 and I5 ohms. Inputs
for magnetic, crystal and hi-fi pickups, full
provision for Tuner, built on handsome black-
crackle chassis, Woden mains and output
transformers, Price 13 gns.

NO. | HIGH QUALITY TUNER,
specially recommended for above amplifiers
and Leak, Williamson, Charles, Rogers and
other quality amplifiers. L. & M. wave T.R.F,
with infinite impedance detector, illuminated
““ Airplane ** dial with escutcheon and glass,
virtually distortionless. Price of complete
Kit, £4/10/-, or ready built £5/10/-.

NO. 2 QUALITY SUPERHET TUNER
LM. & S. WAVE, large full-vision dial

assembly, spin-wheel tuning. As Kit, £7/10/-,
Built, £8/10/-,
COLLARO STANDARD MICRO -

GRAMS, new in original cartons, £83/10/-,
Case with motor-board only, 4 /6

BASS REFLEX CABINET, 2ft. 6in. high x
ift, 3in. wide x Ift. deep for 8in. speaker,
superb acoustic results. Complete kit of
timber, etc., with instructions, 80/-, ready
buile, 90/-, carriage 5/-.

FULL BARGAIN CATALOGUE 24d.
DEMONSTRATIONS DAILY. Terms
c.w.0. or c.od. :

NORTHERN RADIO SERVICES,

16 Kings College Road, London, N.W.3
Phone : PRImros: 8314

| FRI1H RADIOCRAFT,
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TEST EOUIPMENT—SURPLUS AND
SECONDHAND

EVERSHED bridge megger tester.
dial readlng, in case; £12.
HYAMS BRO RS. 4, Conduit Court, Lon
Acre, London, V C.2. ‘Temple Bar 0233-4. [5932

AYLOR all-wave signal generator 658, good
condition; £10/10.—Riches Radio, 56,
Handcroft Road Croydon. Cro, 1097, [5929
OSSOR 339A double-beam oscillograph, work-
ing order; £16 or best ofier.—£. B, Jones.
44, Orchard Road. Birmingham, 24, (5890
Bc221 frequency meter, complete and unused;
15gns; Furzehill, crystal calibrator, Sgns
—Simpson, 15, Osterley Ave,, Isleworth, Middx
Hou. 3014, 15862
NUSED Hickok 288X XTIL S. gen. var.
FM/A'VI 15%¢/110MC AF 0/15kc OP meter,
cost £70; £38,—15, Frederick St., W.C.1, [5907
SALFORD Sig. Gen. 517 F, £40; Cossor D.B.
Scope, £30; Marconi TF 144G Slg Gen., £80;
Dumont Scope, Type 168, £20; Avo valve testex.
£12; Marconi valve voltmeter, £357/10; all as
new, carr, extra; inany other nems in stock.—
Please state requirements to: R.T. and I. Ser-
.gce. 254, Grove Green Rd., London, E.11, “l).aoegﬁ

series 2, 4-

NEW GRAMOPHONE AKND SOUND
EQUIPMENT
AGNETIC tape., Emitape t pe 65 on 1,200ft
spool; 25/-; paper tape, 25/-; blank record -
Ilng discs, 12In d sided. 4/6; all from stock full
txa%e erm. available,
SCS (SUPPLIES) Ltd 178, Bispham
Rd., Southport, Lancs. Tel. 815 [5335
NFINITE baffle corner deﬂecmrs scientifically
designed acoustic chambers for 8 to 15in

speakers; lists.—Broadcast & Acoustic Egquip-
ment Co,, Ltd,, Tombland, Norwich, ?0064
TRANSFORMERS, tone control and loud

speaker filter chokes for all ** W.W.” cir-

promptly made.—R.
Clarke, 30, Langland Crescent, 5. Stanmore,
Middx., Wor. 5321. [5976

D ICROGROOVE recordings, convert your pre-
sent radiogram unit to play 33 ard and 78
records, motor unit 41/-, pick-up unit 33/-, plus
P.T.; trade enquiries invited.—Details from
Vulmar 141, High Strest, Brentford. 5864
XPORT only. BSR 2-speed gram motors,
331, and 78rpm for microgroove or standard
records, simp.e speed change, 10in turntable,
100-120,200-250v 50¢/s, tax tree price £3/10 in--
cluding packing and postage to any part of the

world,
Ltd.,

cuits: special designs

Churchgate,
Leicester. {0024
LIN’E -A-TONE tape recording panels; a pre-
cision pane! comprising 2 motors, high
fidelity sound and erase heads, hlgh-speed cap-
stan suspendsd on ball races, g!vlng tape speeds
of Ti4in, 15in and 30in per sec.: freedom from
wow, no unlacing necessary for rewlnd ﬁmshed
in biack cxackel size 14in by 12in,
LINE-A-TONE tape recording un'ts Thxs unit
ccmprises the Line-A-Tone tape panel, 4-stage.
4., watt amp’ifier, with bullt-in osciliator, hand
microphone and spea\ex. in ndsome walnut
cabinet 18in by 14in by 111%in high; the complete
unit with oné reel of tape. £
SOUND and erase heads. hlgh fidelity type, £3
each. standard type £1710; oscillator coils, input
transformers, etc.; send for grice list; trade
enquiries invited.
MORECAMBE SOUND SERVICE, Sealand
Works. Cross Cop, Morecambe. 10078
GRAMOPHONE AND SOUND EQUIPMENT
—SURPLUS AND SECONDHAND
33—78 r.p.m. Connoisseur turntable, as new;
offer nearest list price.—Box 6495, {5935
RIERLEY ribbon pick-up, latest model with
transformer, £7; Wilkins-Wright coil Flck-
up, £4; hoth perfect —Box 6256,
ILKINS & WRIGHT t, pe N pick- up. trans-
former and 20 needles, unused 65%52

Fletcher, 1a, Queensberry Place, S.W.
[J OR sale, tape recorder and ampllﬂer built-in
speaker 4 spools, 1. ta] 30.—45,

.M. ape;
Churston Ave,, E13. Grangewood 4274 [595%
IAMOND Stylus Lowther pick-up, new con-

dition, little used, cost £25; good reason
for selling; £15,—158, Manor Green Rd., Epsom,
Tel. 9226, 15921

APE recorder for sale, as new, complete with
crystal microphone and 12 watt amplifier,

three reels of tape, £48/10.—Yates, 15, est
Bank, Dorking, 5896
SS recorder, GP20 playback P.U., Simon

o sound amplifier, Wharfedale' 12in, in

acoustic cabinet, complete outfit thh mike; £75.

—“Cadel, 50, Hoop Lane, N.W.11, Spe. 7019.
943

1\ AGNETIC sound recording wire, stainless
steel, temporary wooden spools, approx, 1%

hours’ running time at 2ft per sec.; 14/- per

spool,—A. Smart, 40, Grange Rd., Halesowen,
S new, ex-U.S.A. Webster Chlcago auto;

A record changer, 2-speed, 78 rpgm a%dm,’aa!fll/ﬁ

r.p.m., complete with cnystai pick-up emplo; lng

double-headed stylus, extra long life nee

fgg;e lplé)v Al?t 5({ cye Jsz]s:ﬁlnput tcomp‘let,e draw-
, spares list, etc,; autotransfo

230v A.C. extra.—Box 625 s 'merrsé%

NEW COMPONENTS

ADIO-AID bug keys, brand new, co
R with circuit diagram and mstruc%lonsm%gfg

ao‘( post {ree. *
DIO-AID Ltd.. 29, Market St.. Watford
Herts, 10036
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R F. coilpack kits, 2-stage 3-station (1LW,
MW) preset, amazi periormance. only

wirmg complete, size 3l5inX2in, full instryc-
tions, circult diagrams, etc.. 12/6, post 6d:
midget relnys size 114in X1inX%in, weight loz,
coil 5K ohms. contacts SPDT, operates on 3ma,
12/6 all c.w.0.—~A, P, Cretton (W), 349, C(;%lgigg

Rd., Portsmouth.
A .W.F. RADIO PRODUCTS for rapid de-

liveries of Tungsram valves, T.C.C. capaci~
.tors, Erie resistors, suppressors And volume con-
trols, components for the View Master & E.E.
televisors transformers for all radio
needs and hundreds of other service lines: send
1d stamp for our new monthly bulletin to, 11,
Park View Rd.’ Bradford. Tel. 41854.  [5900

AINS trans., 200-250v, 50c, 600-500-300-0-

300-500-600, 250 m/a, 52/6; ﬂlament and
bias trans., 200-250v, 50¢, 8.3v ct., 6amp. 5v
damp, 5v 2amp ct, 35v 20m/a, 32/6. choke. 20h.
250m/a, 25/-; output trans, 6,660 and 7,3200hms,
80 to 120 watts 150hm sec., 27/6; all plus car-
riage and suit pair 807.—Broadcast & Acoustic
Equipment Co., Ltd., Tombland, Norwich. [0066

EL-COILS, for the ** Williamson ** tuner, 7/6
set of 2, a very successful coil capable of
MW S’het perrormance with careful reaction
arrangement, EE, View/M, Pract. W’less tele.
coil sets all Mldlands and all inc. Video choke.
one price, 18/6. Made to measure service, smm
inductances iron cored, any value, 2xH to 750,‘}{
latter Q=260 unscreened, 5/- ea. Mfgrs.’
Factors’ and_retallers inquiries invited
SOUND PRODUCTS Co., Marlborough
Yard, London. Archway 5078, 10184

54/9 only for the famous Model 30 tuning

unit, consisting of 3-waveband Model
30 superhet coil pack, pair LF. trans-
formers, 2-gang condenser and attractive dial

(8inX 6in); each component individually selected
pre-aligned, sealed and the whole matched to-
gether as a unit; the superhet you build with
this t needs no further adjustment! Or
suppued instead with the superb J.B, horizontal
F‘pm wheel tuner and dial asiembly at 75/6.

1l details of these and our other high quality
products (coils, IFTs, malns transformers, etc.)

tips,
! Home Constructor’s Handbook,” pllce 1
Mail order office.

SUPACOILS, 98, Greenway Ave.. London, [E(:)ll.’;l

LLEN & GOULD, 5, Obelisk Parade, Lewis-
ham, S.E.13, offer the following goods,
new and unused otherwise stated: Neons, 85v
striking, 70v running, with holder, 2/- each,
Muirhead S.M. drives (ns on R1224). 6/~
2v  accumulators, 102 nd boxed.
4/6; magnetic throat mikes 1/9 pah’. dimmer
switches, 6 for 4/6; toggle switches, laminated
bakelit.e stnpped from unused equfpment DP
off, for 3/9; toggle switches, new black
bﬂkellt.e SPCO 3 for 3/6;, DP on- -off, 3 for 4/6;
DPDT, 3 for 7/6; rotary transformers, 24v in,
300v lSOma and 150v 20ma out. 12/6: Selentum
rectifiers, 50v 16a, 45/-; potted mains trans-
formers, ex equipment, tested Pri. 230v, sec
0-325v 60ma and 0-86. 3v 5a, 10/-; Pri. 230v, sec
0-6.3v 3a and 0-6.3v 1a, 10/-; new mains trans-
b “lth electrostatlc screen and {ag con-
0-200-220-240v, sec 350-0-350v
80ma, 0-4-6.3v 4a, 0-4-5v 2a, 16/6 each; ditto,
but Wwith H.T. secondary, 270-0-270v 80ma
16/6: IF. transformers, commercial make,
465ke, standard size, cﬁpacity tuned, 12/6 per
pair' Fexrantl push pull input transformers,
11/6 -pull input transformers for
PX4s, 7/6. Partrldge PP02 etc., 52/6; Wharfe-
dale Golden, the 10in speaker with the 12in
performance, 80/-; Viewmaster television, in-
structlon booklet with circuits, wiring dingrams,
5/- (specity London or Sutton Coldfield);
EE televisor, London Handbook, 2/6, wiring d a-
gram, 2/6; Sutton Coldfield Handbook and
wiring diagram, 4/6. All components for these
televisors supplied, either individually or in kit
forms. Terms: c.w.o or c.o.d. Please allow for
post and packing. Hours 9 a.m. t,o 6 p.m. incl.
Saturday; Thursday, 9 a.m, to 1 p
ALLEN & GOULD, 5, Obelisk Parade, Lewis-
ham, S.E.13 (opposite Gaumont Cinema). Tel.
Lee Green 4038. [o191

TELEVISION -BEL SOUND PRODUCTS for
th Wireless World ** Long Range Super-
het. Constructors_in N. and 8, Wales, Devon.
Sheffield, Leeds, Hull, York. The first-class
component,s below sofve all chass's and coll
prohlems, assembly only necessary, quantities
produced assure value. for money. All parts
closely to specn. Bookiets, fully descriptive.
clear photographs 5/-. Tuning colls, 52/6 per
set of 20, all. stations. Deflector cofls. ex.
specn., 35/- the set of 4. mounted and fully
as«embled Focus coils, potted, 1K, 37/6. 14lb
ns., 7T1/6. Line transformers wave-
would otherwlse to spec.. approx, 4:1, 42/-: this
can be supp.led overwound for 6Kv pius EHT.
Blocking transformers 1:1, 15/-. Mains choke,
40/-. CHASSIS-WORK, set of 2 RF strips in 20
SWG copper valveholders and screening cans
mounted, 52/6. or silver plated 62/6. Complete
metalwork 98/-, Inc. poyver chassis. TB and
PP steel chassis, suitable, 20/ pair.
serfes, latest submindature Hunts types. Westhet
6KV treblers, 48/-. EF50, EC52 valyes. This
set can be built for £33. 'I‘*ade supplied
BEL. Marlbo*ough Yard, London Archway_
N19. 5078. reias

Condense'
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Registances. A pnrcolcontuinlns 100 popular agsorted values
for t watt type, 8/, or § watt,8/0.

Moving Coil Speakers. Well known manufacturer’s sp
all 3/8 ohms and P.X.: 10in. 23/6. 8in. 1'?/- (15 ohms 18!
6in. 16/6, 3in. 10/-, 2}in. 15/-, Rola 3in. 16/6.

Potenllvmeters. New Ceutralab: 2K, 8K, 10K, 25K, 50K,

K, §. 4, 1 and 2 meg., less swltch 319, with switch 6/-.
Mldget Type 2/6. Mldget with switch 4, 1 and 1 meg.,8/-.

Colls. Denco Maxi ° Q,” High " Q' with minlature size Litz
wound on Polystyrene Formers with udjustabie Iron Dust
Cores, Aerinl, H.F,, or Oscillator for 465 k/c or 1.6 m/c.
Rungecoversall wavebandsfrom 3.6 to 2,000 metres. Wiring
diagram. Prices: Chassis Mounting, 3/9 (with Rexct. 4/9)

= ESTABLISHED 25 YEQRS = Octal fitting pin base, 4/ (with React.,5/-).

Deneo T.R.F, Matched pair Medium and Long Waves, § § pair. Weymouth T.R.F. Matched pair M. and L. Waves,
9'6 pair. Superhet Mutched pair 3. M. and L. Waves, 89 or 11/6 pair. Alltypes Wearite "' P  Coils, 3/~enchin
stock. Weymouth Midget 1}in.x § dia., Iron Core, Aerial H.F. or Osc., 3/8 each,

Electrolytic Condensers. B.E.C. Midget Oau Tubulnr 8 mid. 450 v. (1}in. x {in. dia.}), 2/ : 8-8mid. 450 v. (1}in.x
1in. dla,), 4/- ; 16-8 mfd. 450 v. (13in. x lin. dia 4 c; 32 mifd. 450 v., 5/~ ; 16-16 mid. 406 v. (1}in. xum dla.),
4/8 ; Dubiller " Drilitic * Card Tubular, 4 m ., 3/6 ; 8 mid, 500 v., 4/~ ; 16 mfd. 500 v. 4/6 ; B.1.Can,
standard size, 8 m{d. 500 v. +3/9 ; 8-8mfd. 500 v. 5/- ;18 mid. 500 v, .4/8 ; 16-16 mtd. 500v., 5/3 ; 32 m1d.500+.,
5/-. All New 8tock.

Denco LF. Liner for accurately lining-up 465 k/c. or 1.6 m/c 1.F. channele.
completely seif-contained. Price 42/+ (Incl. P.T.).

Osmor Midget Coil Pack. 8ize 8}in.x 2)in. X 1}in. covering 8. M. and L. Waves.
with adjustable {ron Cores, ensures eflicient performance.
for Superhet 465 k/c. Unit, 33/-. Also available for T.R.F. circuit covering M. nnd. L. Waves, 30/-.

Outpat Transformer—8tern’s. Midget 1jin. X 2in. X lin., ratio 60-1, 3/@ (or ratio 90-1, 3/6). Stern's Multi-ratio
(over 12 ratlos, some C.T. ) 5/6 watts, 7/@. Stern’s Heavy Dnly Multi-ratlo, all C. Tlpud handles 13 wattaand
suits P.X.4s, 6L6s, etc., 25/6. Rola Multi- ratio, 5/6 watts, 10/€.

L. F Chokes. Midget10heary 250 chm 40mA . 3/8 ; 20 bny. 250 obm 60 mA., 5/6 ; 20 hny. 300 obm 1C0 mA., 10/€;
5 huy. 50 ohm 250 mA., 18/6 ; 20 bny. 250 ohm 120m\ 18/8 ; 9 bny. 250 obm 120 mA., 8/6.

Aluminium Chassis, Bubstautially made of gauge 16 8.W.G, with four sidee, Tin. x 4in. X 2in., 3/3 ; 9in. X 5in. X 2}in.
4/-; 10in.x8in. X 2}in., 4/11 ; 10in. x8in. x 2}in., 5/@; 12in.x%in.x 24in., 6/8; 14in. x91n.X2Hn 6/11;
16in. % 8in, X 2}in., 7/3 ; 18in.x 8in. x 3}in., 8/6.

+F. Transformer, 465 k/c. New well-known manufacturcr’s surplus }ip. X 3in.x 1jin.
Iron Core, 483 k/c. or 1.6 m/c., 1}in. X 1}in. x 3}in., 16/6 pair. Wearite 8tand Cap, Tuned, 465 k/c., 20/- pr.

Meter Rectifiers. Westinghouse 250 miero/amp., 11/6, 1 mA., 10/6, 5> mA., 4/9.

Selenium Rectifiers. H.T.L. Wave, 230 v.50 mA., §/- : 200 v. 100 mA., 5/9 ; 250 v. 100 mA., 7/6. Bridge Rectifier
12 v.1}amp.. 12/6 ; 12 v. 3rmp., 19/6 ; 12 v. 5 amp., 25/ ; 24 v. $amp., 23/8 ; 6 v. 1§ amp., 7/8.

Charger Transtormers. Each bar input of 230 volts. Outpute(a)24 voltrtapped 15 v., 9 v.and 4 v.at 3amge.,21/63
(b) 30 voltstapped 15 v.and 9 v. at 3amps., 22/- ; () 15 voltstapped 9v.at 3 Amys »14/3 ; (d) 12 volts, 1} amps.,
11/3 ; (e) 15 voltatapped 9 v.at 6 amps., 19/9 ; 15 voltstapped 9 v. at 1} amp., 11/9.

Valve Heater Auto Tranaformer, Step-up or down, 2v., 4 v.,5 v., 6.8 v, at 3amp., 9/6.

Filament Transtormer. Inputs 230 volts,outputs 6.3 v. 1} amp., 7/6 ; 4 v. 1} amp., 7/6 ;
4v.(C.T.)1} amp., 4 v. L amp., 6.3 v. 2amp., 19 6.

Daeo (lassis Cutter.  Adjustable between 1in. and 2§in. dia., used with Hand Brice, 7/6

“MAINS or BATTERY PERSONAL KIT ”

A complete KIT OF PARTS to build our new MIDGET 4-VALVE SUPERHET PERSONAL SET, covering
MEDIUM and LONG WAVES and designed for MAINS or BATTERY operation is now avaflable.

This 2 Waveband Superhet Recelver Ia designed to operate on A.C. maina 200/240 voite, or by an ' All-Dry”
Battery, elther method being selected by means of a Rotary Switch, It is so designed that the Mains Section
(size 4fin. X 1iin. x 3§in.)is suppiled as a separate Kit, which may be added at any time. The kittherefore,
canbe suppliedeither as an '* AllDry " Battery Persoual 8et, or as a Midget Receiver for Combined Battery/
Malins operation,

The circuitincorporates Delayed A.V.C. and Preselectlve Audio Peedbnck A Rola 4in. P.M. 8peaker withgenerous
size Qutput Tra ensures quality reprod Ready Wound Frame Aerial, Fully aligned
1.F. Transformerg, and a Drilled Midget Chassis are included. Valve line up:—I.R.5 (FC) 1.T.4 U.F.
Amp.), 1.8.5 (Diode Det and Audlo Amp) and 3.8.4 (Output Tet).

The Set is quite easily bullt from the very detailed ¥ instructions which i
component layout, with point to point wirlng, and a eircuit dh\grnm for both the Bet and the Mains Unlt

Price of COMPLETE KIT (less Mains Unlt), £6/13/9. Price of COMPLETE MAINS UNIT KI1T, £1/17/8
EVER READY Type B114 BATTERY, 8/7.

An attractive Waluut Finished Cabinet, size 9in. X 5}in. X 5}ln., of the hinged lid type and sultable to house
the combined set ia avallable ior 19/9.

THE COMPLETE ASSEMBLY INSTRUCTIONS mentioned above can be supplied separately for 1/9.

A Midget T.R.F. Battery Portable * Personal ” Kit. A complete Kit of Partsto bujld a Midget 4-valve All-dry Battery
Personal Set. Consists of Regenerative T.R.F. Circuit empioying Flat Tuned Frame Aerial, witb Denco Iron Dust
Cored Coil, thereby ensuring maximum gain for 8ingle-Tuned Stage covering medivm “nvebnnd

Valve Line-up: 1T4 (R.F. Ampl.),1T4 (Detector), 185 (1st A.F.), and 384 (output). Includeslatest Rola 3in. Moving
Col] Spc.aker,and a Chassla mlready drilled and ehaped. A consumptlon of only 7 mA. ensureslong batterylife. The

d for a cal size 6}in, X 4§In. X 3in. Detailed Building l1nstructions, with PracticalLayout
nnd Olrcuﬂ included w(tb Klt make assembly easy.

Price for Complete Kit, £3/18/9 (plus 16/7 P.T.). Suitable unpolished Cabinet 8{in. x 4}in. x 3in., 12/0.
Ready B114 Battery, §/7. Building Instructions, Clrcuit, etc., supplied separately. 1/-.

A Complete Kit o Parts to build a Midget ** All Dry * Battery Eliminator, giving approx, 69 volts H.T. and 1.4 volts

L.T. This Eliminator is sultable for any Personal8et requiring H.T. and L.T. voltages Indicated above. The Kit is
quite easily and quickly anssembled apd is boused In a Light Aluminjum Case, size 4§in, X 1}in. x.uin s It ean
therefore be accommodated mside most makes of Personal Sets. Price of Complete Kit, £1/17/6.

* Wireless World * Midget A.C, Mains 2-Valve Recaiver, We can supply all the components, including valves and
M/Coil Bpeaker to build this set as specified in the March issue at u total cost of £3. Reprint of detajled assembly
ipstructions and circuit supplied separately for gd.

“‘Wireless World » Midget A.C. Mains 3-Valve Receiver, covering Long and Medium Wavebands, We can supply all

the Components, including Drilied Chassis, Valves, Moving Coll Bpeaker,etc.,to build this 8et, as specified in the Feb,
jusue, at a tota) cost of £4/5/~Including a reprint of the complete Assembly Instructious and Circuit (this is avaitabie
separately for 9d.).
An attractive Walnut Finished Cabinet is now available for this W/World 3-Valve 8et at 21/-, or it can be supplied
with a complete Dial and Drive Assembly which includes the latest Station Name Dial and Dla) Escutcheon, and a
Combined Switch/Volume Control to effect very alight modification Incluslve price, 5/~ (Diaiand Drive Assembly
with 8witch/V. Contro! supplied separately for 14/-.)

We can supply all the Componente, lncAudlng leves M/Coil Speahr, ete., to Lulld a Midge: A.C./D.C. Mains T.R.F
3-Valve (plus Metal Rectifier) Receiver as d and by a popular Technleai Magazine, at a totalcost ot
£4/17/6. A reprint of the assembly Instructions, and layout available for 9d.

An Entirely Complete 3-Valve Amplitier Kit of Parts, Operating on A.Q. or D.C. Mains 200-250 volts.
of max. 4 watts, with valve llne-up 256A6, 6J7 and U3l
Wiring Diagrams, 75/~ (or less M/Coii Speaker, 65/-).

« ELECTRONIC * VALVE VOLTMETER. Wec can supply the COMPLETE KLT OF PARTS, including the Valve,
Dlode and Meter, ete., to build thils instrument, as publisbed in thc Ianuary lssue of ** Electronlc Evgineering,”

complete with a repruﬂ. of the wiring diagram and assembly instructions {supplied separately for £d.) at a totaicost
of £3/15/-.

TELEVISION 11 Tke * Viewmaster " Televisor numbly (nstmctlom showlng erlng Dlngrlm and Practicai Com-
ponent layoat now availabie for 5/-, We have the T.0.C.—Bulgin—Morganite

-\W.B, —Wesiinghouse—Plessey—Colvern. etc., outfits in nock 8eparate Lomponentu alno available.

«Electronic” Televisor. Ci range-of in Stock. Instruction and explanator
svallablefor 2/6.

%Send 3d. stamp for our Comprehersive 8tock List.

STERN RADIO LTD., 109 and 115 FLEET STREET, E.C.4

1 Teleplone : “¢m'ral £814 and 2280

etttat‘

lug
/9),

Pre-tuned circuits, battery operatedand

Colls wourd on Polystyrene Formers
Factory wired and aligned. Price, including fullelrcuits

1ron Qore, §/- each. Denco

Input 200/250 v.,output

Ever

Haean output
A 6}in, Moviug Coil Bpeaker is supplicd. Price, including

bookjet

When ordering pleste cover packing and postage.

2
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NEW GCOMPONENTS
HT Transformers. mal zransformers out.-

t transformers and chy
olie L}.y es; transformers deslgned to ln 1 dual
vgeclﬂcat on; ngles or in t%)i/x
ANSFORM R C PANY, Ltd..
781, Harrow R N.W.10. Ladbroke 2846. {0075

YOU are bound to try an Osmor " Q ” Coil-
pack eventually and be delighted with the
results; why not save time and money now?
Send a stamp for free ctrcults and latest iists

of coils, coﬂpacks dials, etc., etc.
S OR ADIQ  PRODUCTS. Ltd. (Dept.
C.A). Croydon, Surrey. (Tel.
[0046

Bclouszh Hill,
Croydon 1220.)
LECTRONICS.—Write to the firm which
speciajises 1n eiectronic equipment for your
etturements in relays, valves, thyratrons photo-
cells, electron multipuers, special C.R.T. image
conven,ers selsyns, velodynes, etc., as well as all
components.—J. McMillan, 5, Oakfleld Rd., Bns-
tol, 8. [5972

GOMPONENTC—SURPLUS AND
ECONDHAN
ADIO CLEARANCE Ltd., 27 Tottenham
t'Rd., London, W.1.
00 MODULA TORS, c.mplete with power sup-
phies, 0-110v-200/250v, 50¢/s, 8 valves, 6C5 Into
6C5's push-pull, into push-pull 807’s, 3 recti-
flers, paper smooth.ng conaensers tfxroughout
jacks for key, mige and line, the power unit
gives 500v 200ma (d.c. smoothed and 6.3v 5a
in addition to supplying the modufator, complete
outfit, with circuit diagram, in metal case (2Lin
rack mounting panel), contained in sohd oak
case, with handles no mod. trans-
former; £1P(10 carr. paid.
MIDGETI T's, 465.¢/s, Iron cored, size !3/16in
dia, 1-13/16in height, 10/- palr 2 gang
assembiies, compnsmg mldget 2 gang, osc.
coil; 1 meg midget V drum_ drives for both,
wired complete with M. W padder, res and conds
for osc. e¢ircuit, the heart o! a persona.l receiver,
size overall 4l/zlnxl-ux21n. 8/11; mains trans-
formers, Primary 0-110-210-240v_ 50c/s,
%00 0-300v 80ma, 4v 2a, 6.3v 2.5a, 15/6 post pa&d
RSONAL receivers, 3-valve T.R.F. receivers,
using I.T.ds, contained in handsome bakelite
case, with 1m -up lid. size 7X6'%4X5in, with 1id
closed, plastic c.snylng handle, ¥1ame aerial in
lid; these receivers cover the medium waveband
and operate from self-contained dry batts.;
standard types W1435 and U2, output to a pair
of lightweight high res. phones controls S.M.
tun’'n| and reaction; open:ng lid switches on;
supplied brand new, with valves, batteries.
phones, an ideal set fcr many purposes, invalids,
hosp, patients, etc.; these receivers axe not Govt.
surplus and ale offered ready to p 30{19{6
carr. paid; chassis (steel), 5)(51/ xl}-ln rilled
4-putton base holes, 1/9; 5X9X1lin, d
1button base holes, 2/3; All., 17)(9%)("-"
7 inf. oct. and square, open enas
E.H.T. trans. 4kv, lma, 2v 2a, sees, Pri. 230v,
50¢/s, gives approx. 5.500v with usual smtoth-
ing. 29/6: smoothing chokes, SH 200ma 1000
H 200 electrulytlcs. 8mf
. 32 mf 350v Card

6-+8 3/-.
25/50v 1/3. 50/25v 1/6. IOOmX l2v 1/-, 50/ 2
outputs trans. 2,000/2Q). 2.500/2(),
3. 000420 6,000/200 7. 000/4!1 a 1 y
duty 7.000/20. 3/6; 3 ratlos, 7.000-3.500-1.750 4()
4/-. switches. standard size, 2P AW, 3B 2/6 1.P.
10W2B 2/6. 2P B 2/6. 2PAWI1B. plus addi-
tional wafer wlth shortmg plate, 2/3, all have
3in sp ndles alr-spaced variables. ceramic hases.
iin sp' ndles, 1in long, stralght. 25PF 9d,. preset
50PF 6d; meters. metal cased. 2in ¢.rcu’ar, 0/500
microa 7,6, 0/15-600v red. exb. res.,
or 0/40a with shunt, b/- kellﬁe
square. O/Ima 7/6. 0/5m: 0/50ma
0/300v series res. supplied. 7/- 0/20v 5/-
lite_cased. 2l4in eircular. 0/30ma 7/-,
0/200ma 8/6: all meters flush moun:lng. vlsual
indicators, type 1. crossover needle 2-60 microa,
wlth common magnet., 3/-' S.M. dials, as on
less cursor. 3/11; tary power units
tyg 104 2v D.C. input. output 250v 60ma,
v 2.5a P M. rctary mounted on chassis with
supp "6/11; type 87.  24v input, output as 104
5/1 2-gang condensers. 0005 cer. ins., 1lin
iglndle 4/6; slg)erhet colls ,,xl%tn formers.
A or Osc.. LW, AE. or
l/ﬁ per coil; I.F. trans. 465kc/s lron cored,
l/9 set of 6 coils and rap. 3
and sockets, wlth keyway. 1/6 pr.;
and sockets, with cover, 1/6 pr.; baki
with lid. inside meas. 6X6Y X3i4in without lid,
lid 1in deep with former for frame aerial lid
requlres fixting, ideal for personal sets. meters
/6. p-st paid; aircraft radio vec.. t:
CRV 46151 6-valve receivers covering 195k¢ s-
9.050ke/s. in 4 bands. 195-560 560-1.600%c/s.
1.6-4.5mc/s 4.5-9 05mc/s. switched R.F.. mixer.
3-1 F.s. det. output. using 4-12SF7s. 1-128A7
1-12A6. S.M. dial calibrated in kc/s. size 814X
16in, provistion for aerial or loop. powered from
28v. self-contained dynamotor. supplied with
valves and dynamotor. used £5/19/8, carr. pald;
mains trans., PRI 230/250v. 50c/s. secs 460v.

350chm, size
ma, 50-

T~ttenham ?nnﬂ

RADIO CLEARANCE. Ltd A
Tel. Museum 9188. 0015

Rd.. London. W 1.

OUTHERN RADIO SUPPLY. Ltd 11, Litt'e
Newport Street, London C.2. See our
displayed advertisement page 93 foolé

IBRATORS, 6-13 volt. 3/6 each; static sup-
pressors, 3/6; Q-8amp meters 3/6. O-Eamp
3/6; controt units contaln 3 E 50,
triodes, resistors. condensers swltches. l
ete,. new, boxed, 22/6: 1355s in original.cases,
prand new. £3/7/6,—Haynsons, 14, St. Mary's.
Bedfard 0012

SOLON electric soldering irons have proved
their capacity for continuous service under
the most exacting conditions. s models;
240 watt oval tapered bit; 135 watt oval
tapered and round pencil bits and 65 watt
oval tapered and round pencil bits. Each
model complete with 6 feet of Henley 3-cor:
fiexible. Now available irom stock. Writ
10r folder Y.1o0.

ENLEY
LON.

ELECTRIC
SOLDERING IRONS

1wane

W.T. HENLEY’'S TELEGRAPH WORKS CO. LTD.

51-53 Hotton Garden, Londoz, E.C,1

— WE DON'T

supply anything Ex-Government

ALL BRAND NEW GOODS
—fully guaranteed—

AUTOCHANGERS IN STOCK
GARRARD. RC65A. A.C./D.C. Mixed
Records. Standard lightweight magnetic head,
£20/15/-.

GARRARD RC65A. A.C. Mixed Records.
Standard lightweight head, £15/13/6.
GARRARD RC70A, A.C. Non-mixed.
£10/9/1.
INTERCHANGEABLE GARRARD plug-
in heads for the above. Lightweight, £2/§/8.
High fidelity, £3/5/-. Adaptor for RC65 and
0, 6/6.
E.M.1./MARCONI. A.C. Auto-changer,
Non-mixed, Hi-Fi head. Complete with
trins ormer, £10/1078.
COLLARO RCS00. A.C. Auto-changer.
Non-mixed. Crystal or Hi-Fi head, £10/15/-
CABINETS. Unpolished lor all the above
changer:, Motor boards ready cut to fic, £3/10/-
334 and 78 r.p.m. GRAM. MOTORS are
now becoming available, and we are booking
orders in STRICT ROTATION.

TAYLOR TEST GEAR
The entire range by this famous maker is
now available on hire purchase. S.A.E. for
catalogue and terms,
ALL AVO TEST GEAR NOW INSTOCK:-
Leather cases for AVO 7, £2/2/6, post free-
We are the largest actual stockists of AVO
METERS in England, S.A.E. for catalogue and
price lise.
All items can be supplied C.O.D. up to 5ib.
in weight. Otherwise cash with order, please.
Special attention to overseas orders, which
are free ot purchase tax.

MODERN ELECTRICS LTD.
164, Charing Cross Road, London, W.C.2.
Telephone : TEMple Bar 7587.

COMPONENTS-BURPLUS AND
SECONDHAND
ALTON'S OF WOLVERHAMPTON.

VERY special offer: 1mfd 500 volt tubular con-

densers. 2/6 per dozen, 15/- per 100.

10MFD 1.000 volt working Malnsbr dge type, all

brand new, list price 49/6, our price 6/6 sample,

or in lots of one dozen 5/- each,

GLASS enclosed sparkx gap No. 4, make ideal

lightning arrestors paczed in sealed cartons.

1/6 each, 10/- per dozen, 90/- per gross.

JUST a few items pioked from our latest clear-

ance list; send s a.e. to-day for your copy.

WALTONS WIRELESS STORES, . Staveley

Rd., Wolverhampton. 10061
ANUFACTURERS' electrical surplus stocxs.

TRANSFORMER wind'ng materials, bobbins

wire, laminations, e.ectric motoss, rectifiers.
switches etc., etc.; lsts available. —Sound Ren-
ta's, Ltd. Canterbury Grove. S.E.27. 15868

1in CRT, with mumetal screen, 4,000-voit

2 transformer, rectlﬂel‘ and reservolr con-
denser, little used; £3/10.—Box 6262, [5911
ITTLEWOODS, North London's best selection

of rad.o and television components; pay us

a _visit or 803t or phoneNyour enqu.ries; no lists.
LITTLEWOOD & GRUNER, Ltd.. 27, Ballards
Lane. F.nchley. N.3. Fin. 3060. 10055
AGSLIP transmitters, 3in Mk. 2 and Mk, 4,

21/6. Mags.p Hunters, 2in Mk. 1. 9/6;
s.a.e., Getais.—K. Logan, Westalley, Bltohin
Herts. [58

URPLUS, unused, .1 350v 2/6 doz. .01 1, OOOv

3/- doz, .05 500v 3/- doz, .1 500v 3/- doz,
.01 mica §1( doz, 4pt 20pf 2/- doz, 2mtd 500v
9d each RF colls 4/9 pair, etc.—Bargain list
from: . Howell & Co.. 29, McWilliam Rd..
Brlghtcn. 7 15619

‘INDXCATOR units type 1844, fitted 3in and 6in
cathode ray tubes, type A. 'C.R.10 and V.C.R.
517B and 17 va.ves, viz,, 6 R.2, 5 V.R.91, 3
3 V.R.65, metal rectifiers, chokes, trans-
formers, pobent‘omezers resistances, condensers,
etc., £3/10 each, carriage 10/-.
SIEMENS high-speed re.ays, 75ohm double coll,
4/6 each, 45/- per doz; tufinel jockey pulleys. 2in
dlam ﬁ}ted ba. émce for 14in diam. spind.e, 2/-
each, '20/-
PERFORI ANOE meters type No. 2, fitted stan-
dard mains 230 V.A.C,, cycle power pack,
2V.R V51, 1 V. R 92,
and other useful components, £2/5 each; carriage

6.
E./XTRACTOR motors. complete with fan 12v,
3lhamps D.C./186 volits A.C., new In original pack-
ing, price 17/6, postage 1/6.
NEW Klaxon, 200,250 voit, 50 c%cle A.C. motors,
capacitator inductance start 2,700rpm, 1,40hp,
mu}a‘d in cradle, condenser suppiied, price £2/7/6
each.
NEW neon fuse and line testers, fitted {n instru-
ment case, carrying hand.e, size 7inX3linX4in,
price 12/- each, post paid.
SYNCHRONOUS ciock units, self-starting, 200-
250v A.C., 50 cycle, mted Sangamo motors, con-
sumption 2% watts, s‘ze 23in diam, 2in deep,
geared 1 rev 60 mins friction reset.
IDEAL movements for making electric clocks.
time switches, etc., comp.ete with 12 to 1 dial
train and 5in hands, price 22/6, post pald.
EANGAMO as above, final speed one rev. per
min., less dial txa'n ideal for dark room pro-
cess time, etc 0 ce 20/- each, post p.
SOLENOID mted cantilever action, op°ratlna
voltage 10/12 volts D.C.. these are new dimen-
sions, 3in long. 1lin diam,, price 5/6 each, post
paid. Ditto, 3'5in diam., 3/- each, 30/~ per doz.
B.T.H. compressors, fitted cut-out at 300.b, Y4hp
motor woud drlve same, C.F.M, .358, ideal for
garage and workshop. condition as new, price
O/- each, postage pa
NEW Rolls- Royce " Coolan ' pumps with tower,
lnlet 2Yin diam. twin out‘ets 114in dfam approx.
alumin.um casing, brass impeller, pumps approx.
500 g.p.h.. price 30/- each, carriage paid.
A large assortment of various ex-w D radar and
radio equ!pment relays, power packs, oscillo-
graph units, gears, photographic apparatus,
ava'lable; s.a.e. for lists
H, FRANKS, 58. New Oxlord St., London, wl’°1

Tel. Museum 9594.
TAG strips with components, 3d. 2/6 doz: S5v

a mains trans.. 2/6. 24/- doz; Morse keys.
9d. 8/- doz; .01 Skv, 9d. 7/6 doz; .01 250v. tubu-
lars, 3d.. 2/6 doz: post extra; orders under £1;
money back guarantee; no ¢,0.d.: s.a.e, lists.—
Annakin, 25, Ashfield Place, Otley, Yorks. [5918

60 watt auto transformers, new but soiled.

45/- plus 3/- carr.. wt. 16 lb, 230/110v:
| Lustraphone m/c mikes. new 52/6. post 1/-: Rola
8in p.m speakers, less trans,, new 13/6, post

1/3; crystal diodes, capsuled, new 3/6: 2v 0.4a
trickle rectifiers 3/6 trans.. 6/6. 6.3v 1 amp
heater trans.. 7/-. post 8d.
CHAMPION PRODUCI‘S 43. Uplands Way, Lon-
don. N.21. Lab. 4457. 10100
MICROPHONE handsets: Carbon 4/6, moving
coil 3/6, power (Tannoy) 4/6. Headsess
and microphones: Moving coil 8/6. Earpieces
single: Moving coil 2/-, electro-magnetic 810
ohms 9d. 4 ohms 6d. electro- -magnetic micro-
gh nes 2/6. electrostatic meters 0/2.000 1
AQSINGBAM North St.. Keighley.
SCILLOSCOPE cabinets, 11 X9X6%. comp. ete
with chassis containing support and holder
for VCR 139 tube, 2 potentiometers. various re-
sistors, atc.; the cabinet has hinged viewing hood
with piate glass window: supp.led with full con-
version data, 10/- each p.us 1/4 postage; 2in
moving coil mlcrophone inserts, 45 ohm, sultable
I for microphones gr m‘n mrv exXtension speakers,

3/- each. plus 4d posta.
| Addlngton
5894

ELEKIT SUPPLY COMPAN’Y 5.
| Rd.. West Wickham Kent.



OCTOBER 1950

WIRELESS

WORLD

St

COMPONENTS—SURPLUS AND

SEOONDHAND
%5 OU’LL probably get it at Smith’s, Edgwar
Y Rd.! P Everything for the cn:m;zt\:‘u::(f

tor, from a 1/10watt resistor to a radiogram
cabinet, lowest prices, biggest varxuy.—%ear
Metropolitan Music Hall. gad. 5891. ro1ia

HIGH quality complete Lowther equipment,
comprising comoined straight and superhet
tuner, independent base and treble corrector.
Al5/F.15 watt amplifier and - whistle fiter, a

receitly chec<ed by manufacturer, and in perfect
order. £45 or near otfer; wouid coniider sale of
tuner and amphfier separately.—Box 6263. [5966

ADVERTISERS have for sale in situ (Chat
L. ham, Kent) the following unused stock,

coits up to 500 yds each: approx.mately 10,200
yds, 18 s5.w.g., cadmium copper, insu.ated w.re;
approximaie.y 5,600 yds 16 s.w.g. caamium cop-
per insu.ated wire; approximately 22,500 yds fs
§.w.g. hard drawn copper, insu.ated wire! price
by arranzement: inspection invited.—App.y:

NORTH KENT DISTAIBUTORS, Lta., 395, High
St.. Caatham, Kent. 15867

ADIO UNLIMITED, Elm Rd., Walthamstow,

E.17, for guaranteed spot.ess componenis;
3in l/welght speazers, 10/-; mains trans., 350-
350, 6v, bv, tapped at 4v 80mya, 15/6; min.a-
ture 465 L.F. trans., 15/- pair; meal rectifiers,
260y 80mysa, 5/6; brand new ba.,arm paones,
4/6, with throat mics 5/6, earp.ece on.y 2/-;
twin coil buzzer, 3/6; fresh stock of ail types
condensers; comprehensive catalogue now ready,
write, call or tel. for copy. 10062

OMMUNICATION recelvers in stock,
Hammur.ung Super Pro, .R.O. Sen.ors
Halljcrafter S.52, Edaystone 640, C.R.100, etc.,
all in perfect order; R.1155 rece.vers in new
condition, compiete in or.ginal transit cases;

your enquiries are invited for rotary conver- |

tors and electric motors, most sizes and t{fes
availaple from stock; motor alternators, Ov
d.c., input 230v a.c., 50 cycles, 250 watt out-
put, £8; special clearance of F.H.P. electric
motors, 35/-, 110v-250v a.c.

A.C. recording motors, capacitator start, 200/
250, 55/-; Universal a.c./d.c. molors, suitaose
ior sewing machines, 40/- each; 12v-15v a.c./
d.c. motors with extended sp.ndle, suitable for
models, etc., 9/3; 20watt P.A. rack mounting
amp.ifier, new and complete, with heavy duty
a.c. power pack, 200/250v. PX25 P.P. output,
£4/10, less valves; new moving coil micropaones,
hand type, heavy duty and complete with 12yd
screened cable, £3/15; 2 only as new B.T.H.
Jenson cinema” speagers, energised, and twin
unit muiti-cellular horn unlt; 20ft telescopic
tubular T/V mast, 15/6 each; large select.on
of test equipment: multi-range meters, valve
testers. signal generators, oscilloscopes, br.dge
meggers and meggers, etc., all at reasonable
price;; hand bearing prismatic compasses with
provis.on for battery in handle, perfect, 40/-
each; very large stocks of transmitting valves,
Keystones, of all types, send us your regu.re-
ment3; spzcial offer of new, not ex-W.D,,
main; trainformer, semi-shrouded,
tapped primary, 250-0-250. 100ma.,
6v  damp. each; large stocks of L.T.
transformers, special sizes and ratings wound
to specification; a.c. and a.c./d.c. gram
motors and auto-record changers in stock from-
£10715; switchboard mounting voltmeters, amp-
meters, various ranges &.c. and d.c. avallabe
at cheap prices to clear; prices do mot include

postage.
SERVICE RADIO SPARES, 4, Lisle St., W.C.2.
Gerrard 1734. [o1ss

UPREME RADIO. 746B, Romford Rd.. Manor

Park, London, E.12 Tel. Iif. 1260. Est. 16 yrs.
1w resistors: 100}, 22Q. 270, 47Q. 82(1, 120Q,
180(), 3300). 390{) 820}, 1KQ. 3.9KQ, 11K().
470K, 1.5MQ and 10M(Q). 1/9 doz; 18/6 gross
or ass. bw resistors: 250(), 2.2KQ. 6.8KQ.
16K¢{). 18K(Q). 100KQ, 150K, 220K(), 2/- doz:
21/- gross or ass, 1w resistors; 27002, 470Q2. 1KQ.
3.3K0). 82K, 18K(Q. 33K, 56K(}, 68K(), lmeg
and 2meg. 4/- doz or ass. amid 450v cond.,
qmfd screw base metal cond.. 550v. 1/-

Sg.;mé}hm tub. cardboard, wire end, 500v cond..
1/6 ea.; 84+16mfd, 450v. can. cond., H

/3 ea.; 8+
. 2/- ea.; 16-+16mfd. 450v,
cardboard tub. cond., 2/9 ea.; 16mfd. 350v, dry-
lytic cond., metal, 1/9 ea.; cardboard. 50mid.
s0v, or 25mfd, 25v, conds., 1/- ea.; also 50mfd.
12v. or 10mfd. 25v, metal cond., 1/- ea.; ass.
11/- doz; 12mfd, 50v. screw base. metal cond..
6d ea.; 3meg carbon vol. controls, 7!;d ea.;
100KQ) vol. controls, long spindle with s/p
switch. 2/6 ea.; long spindle, 0.25meg vol. cont.,
less switch. 2/- ea.; noise suppressor units con-
sisting of iron .1mfd cond,.
5/- doz; fly-back t, trans., with
for EY51 valve, 2 Mains trans.:
350-0-350v, 80 m/a, 4v 4 amp and 4v 2amp.
tapp2d primary. {/s, .; E.E. malns trans.:
350-0-350v, 250m/a, with ail Lt. windings and
screen, £3/10; 5hy 250m/a choke, 13/9 ea.; 10hy
80m/a choze. 6/6 ea., EFS50 valve holders.
ceramic, 6d ea.. retaln{ng rings for same, 8
ea_ Mica cond.; 400of, 50v0f, 60 65, 307, 500. 570
7200, 1.800 and 1.980pf, all at 2/- doz or ass. doz.
0.0lmfd, 2.2k/v and 0.005mid m.ca tag end
cond., 2/6 doz. Midget mica cond.: 0001mid.
0.0003. 0.0005mfd. all at 6d ea.. or 5/6 doz. or
ass. Tub. paper cond.: wire . 0.1mtd., 350v,
or 500v. 0.05mfd 500v. and 0.02mfd '750v, all at
6d ea.. or 5/6 doz or ass. Component parts
for constructor television and radio circuits our
speclality; terms: c.w.0.. c.o.d.; send 6d
extra for postage orders
all enquiries and lst

8mid, 450v, can. cond.

cored chote and 2
e line

6d ea.,
provision

|

0
ander £5: 2Wd s.a.e.
reozy !

Surplus Bargains!

RECEIVER 18. Covering
6.9 mj/es., and complete
with 4 battery valves
elrcult, connecting data,
and  batteries  25/-.
Post 2/6.

«

MIDGET ACCUMULATORS.
fa:turers. 3AH capacity.
dozen

MERCURY BATTERIES, us

World ”* May 1948 94v. H.T

Made by famous manu-

ONLY 2/8 each or g£]

reviewed in * Wireless
., 1.3v. L.T.. §/6 each ;

94v.-63v. H.T.s, 5.2v. L.T., 7/G each. Post1 -,

MIDGET MOTORS, 2{in. loug, 1}in. dia., 17135 H.P.
on 27v.,these will operate from 12v, D.C.,from 110v,
A.C,, or from the mains with u euitable dropper, 9/G.

TRANSFORMERS.

Modulation transformers which

may be used as mains auto-transformers (230-115v.)

handling some 75 watts, 5/-.

Input transformers,

with 3 very heavy windinga(one .apped low resistance)
which may be used as small mains transformers or
heavy duty outputtransformers, 3/9. Post1/3.

FIELD TELEPHONES. Of

American manufacture,

with bell ringing generator, and standard type hand-
set, In frst-claga conditjon,
Solld leather cases, 45/-.

Webbing cases, 37/8.

21, S8tore solled,
but containing elec-
trolytics, resistors
condensers, chokes,
metal rectifiers
transformer and vi-
brator, etc., 7/6.
Poat 1/6.

RECEIVER 2].

Covering 4.2-7.5 and 18- .
und complete with 9 battery valves, Mol

cireuit, connect-

ing data and super capacity all-dry battery, 42/8.

AMPLIFIER TYPE 1135A. a small unit

9 x 29 x 6in., and containig 3 (6.3v.) ml&e':e(;:';;’é,;sg
EK32 and EL32), which requires very little ctmverslon'
forPA. ONLY 18/6. Circuit 1/3.

PANELS, containing two .17, 450v,, on. 5
one .1 G'OOV.. one 8 micro (. 150v, 'con;e'n‘:ir:‘a(;:n‘e'
L.F. choke, one valveholder, etc.: these are new and

individually boxed. ONLY 1/9.

CONDENSERS (new-—not stripped).
doz.: .05 750v., 1/9 doz.; .2}
3 Mica : ,00003 3,000v., %/?do‘;z. 601
-0002 2,250v.,2/8 doz. Electrolytic:

mlero/f. -12v., 12/6
350v., 1/9 do;
2,000v., 2/-doz. ;
25 micro/f., 25v., 12/8 doz.

BRAND NEW 1355%.

Tubular:

5

The ideal Television conver-

sion unit, with 11 valves. ‘These are in original maker"
crates, but may have discoloured metalwork dau:ru:

long storage.

OUR PRICE. 55/-, plus 7/6 carr

9in. dia.

CASED SPEAKERS. Inattractive

metal caces, with traps-

former for 3.5 or 15 ohm input.
ONLY 19/8. Post 1/6.

RECEIVER TYPE 25. One

for converting Into a domestic receiver.

of the best known setr
With gix

valver (6.3v.), pair 460 kfcs. LF.T.x and a host of

resistors, condensers, etc.
ONLY 22 6

Complete with eircujt

RADIO EXCHANGE CO.,

9, Cauldwell Street,

BEDFCRD.

Phono 5563,

All goods sold as used unless otherwise stated.

}

l

COMPONENTS _SURPLUS AND
SECONDHAND
ELEVISION, 6in tube, converted ASV, com-
pact, with speaxer. demonstration Hasle-
mere, £12 WWTV with MW22.7 tube less power
pack. requires adjustment.. £8; 12in Grampian
speaker on heavy bafle, £4.—Box 6491. [5917
RODING have the foliowing stock for disposal.
Buy now at unrepeatab.e prices! hf‘au only.

Loudspeakers: P.M., S5in, 10/-; w/t..
15/- 8.n; 16/6; 10in, 22/-; mains enefgised 8in,
1,250 ohms or 400 chms fieid 15/-; 10in ®/

1,250 ohm fie.d. 22/-; lee add 1/- post per
speaker. Condensers: (Special bulk pri.ces for
manufacturers). .005_1.000v. .002 1 O00v, 2/!
doz: .002 miniature 3/6 doz: 100 pf S.M.
doz i st extra) Resistors: 4w
00 (2.7k, 270k, 1.2 meg).
sis: Poiished aluminium 12X9X2%in
4 sides, 8/6 (post 9d): VR91 he
ea.; Selenium rectifiers. 230v, 30 ma. 5
Neons (no resistance), 2/- ea. (post extra). Our
standard lines are, of course. avallab.e as usuai
from stock. Model 30, famous 3 waveband super-
het coil packs, aligned and sealed, 29/9 Inc.:
Model 40 coil packs—similar, with R.F. stage.
aligned and sea.ed. 57{6 in¢.: I.F. transformers.
i/c, high stability, aligned and sea.ed to 465
ke/s, 13/6 pr.; Model 30 tuning unit, consisting
of 30 coll ?’ack. peir of * M.M.” IL.F. transfor-
mers, matched 2-gang and attractive diai; com-
ponents a.igned together as a unit and sealed.
54/9 inc.; Mode! 40 tuning unit, simjlar. with
R.F, stage, 86/3 inc.; either unit ava.lable with
JB spin-wheel tuner for 20/9 extra. For further
information, host of circuits. etc.. let the '* Home
Constructor’s Handbook ' be your guide to radie
realism-at-iow-cost! Price 1/6. — Roding
Laboratorles, 70. Lord Ave., Idord. 15904

RATHONIC DISTRIBUTORS, 63. Oldhill St..
London. N.16.—Centimetre oscillator (new)
No. G44 model, less valves, sultable for adapt-
ing for control of- model planes, etc., complete
with clrcuit diagram and chart. 30/-; receivers.
AP 57931 units, comprising 2 strips, suitable for
television, most of components. including 11
VRG] valves, brand new in origina: packlng case.
79 6, carriage 5/-: electric motors, new, 200-
250v a.c. or a.c./d.c., lghp, approx. 2.00Crpm
size ll%mxsl/ﬁ!n. can be used for a multitude
of purposes. only 19/6; Walkle-Talkle sets, com-
prising 4 ARP12 valves and other useful com-
pinents in case, 9/6: chokes, new, 3.6-4.2h
25 . 30h at no d.c.. weight 7lb, 6/-; pre-
cision made sliding resistance, with variable
worm drive size 13in X 5in X 5in. Zamps 150
ohms, new. in box, 22/6: micropmpmeters. new.
in box. 2in round dal with 2lin square escut-
cheon, front plate fixing, bakelite, 6/6; Mans-
br'dge condensers, Guf 2.000v 3/-. Buf 8GOV
2/9. 4uf 1,000v 1/6. duf 350v 9d 2uf 250v 6d:
Nife nickel alkaline accumulators. 2.5 volts 15
am? hours, unspitlable, will last a lifetime. 6/-.
don’t miss these, the bargains of a lifetime:
mixer units, comprising host of components.
trannie 300-0-300, 5v and 6.3, smoothing choke
Sh, electrolytics, mc trannie valve holders. re-
sistors, toggle switches 15/-. carriage 4/-; re-
lavs. 6v. suitable for model trains. etc.. 1/6:
cut-outs, 12 and 24v, suitable for charging
boards, motor vehicles. etc.. 2/-: naval water-
proof gangway lamps. 4in conical shade and
SBC holder with 6ft screened cable. suitable
for caravans. motor vans, workshops, external
illuminations, 4/-. or two for 6/5; volume con-
trols. new. 14 meg. less switch, 2/-; SOk, with
switch 2/3, 1002, ditto 2/-. 14 meg ditto 2/6. 1
meg ditto 2/9, 2 mer ditto 2/9: electrolytics
16.f 350y, 1/9; 16X16 350. 2/3;: 32 ditto, 2

8uf 500, 2/3; 16 ditto 2/6: 824 450v. block can.
2/6; 25X50v, 9d: 32, 350. cardboard. 1/9: 0.01
1,000v 3/6 doz. 0.1 500v 4/6 doz; mica and silver
mica at very reasonable prlces: resistors, most
value 14 watt 1/6 doz. % watt 1/9 doz. 1 watt
3/9 doz: metal rectifiers, 280v_80ma. 3/-; 0.3
800ohms. 2/6 (droopers): 0.2 1.000chms_ ditto.
2/6; tomgle switches, 250v S5amp. 1/3: 8in
speakers with trannle. 14/6: carded Samp fuse
wire. 3d; retail line. 3/- per gross cards: V.I.R.
connecting wire, lmm 4/- 100yds. 2mm ditto
5/-. cotton covered flexes, 14/36, various colours.
20/30yd lengths. 16/- 100yds: co-axial plugs.
6d: enamelled copper and cotton covered fine
wires: 2.4 and 6B.A. nuts and bolts, washers.
soldering taus. etc.. countless other barzains:
vour enguiries invited; send 2t4d s.a.e.. pusiages
9d £1, 1/- £2; order over £2 free unless other-
wise stated; c.w.o.. c.o.d. by armnzemenrt,5957

NOTICES
BRITISH SOUND RECORDING ASSOCIA-
TION: —

THE lecture season opens on September 29th
at the Royal Soclety of Arts. Membersh’p of
the Assoclation is essential to everyone actively
engaged or interested in high quality reproduc-
tion. Papars and lectures on all aspacts of
electro-acoustics are given at the meetings and
later published in e Journal. The current
1ssue may be obtatned by non-members. price
2/9 p.t.; Manual of Equipment and Accessories,
1/2 p.f.—Write for brochure and membership
anplicat'on form to the Membership Secretary:

Harrie J. K'ng. 48. Mount View Rd.. N-rth
Chingford. London E. 70119
WANTED., EXCHANGE, ETC.

URPLUS selenium rectifiers: state type, con-

K d'tion quamité. price.—Box 6234, [5882
RGENTLY reqd. cavity resonator parts off
Army No. 10 rec. sets.—Park 6760. [5915
“7ANTED. Magnetophon Tons B8 with spares
(amplifier not required).—Box 2665. [0198
ANTED. namometer a.c. test set, aiso
oscilloscope type 339A. also LO50A oscil-

lator.
LESLIE DIXON & Co., 214. Queenstown Rd..
Battersea, S,W.8. Macaulay 2159. 10176
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ELECTRADI X BARGAINS

RECEIVERS 1132 A and 1526, V.H.F., |1 valves,
superhet receivers 2 models, identical, I00/I26[
Mc/s. or 65/85 Mc/s., grey cabinet (197x 11" x 10%).
Price with valves, 65- Carriage and packing
716 extra.

PRECISION Temperature Contro! Ovens for
quartz crystals, etc., 230v. 50 cycles will give a
stability with suitable crystals of better than two
parts in a million. Fitted precision thermostat
and thermometer. Temp. adjustable 40/60
degrees. £4/17/6.

RESISTANCES, wire wound, 152 ohms 2 amps,
double tube, new geared movement, 30/-;
4.6 ohms [6 amps, twin slider with geared move-
ment, 35/-; 20 ohms 2.5 amps., single slider,
15/-3 3OOoth1}amp 15/-; 5 ohms 10 amps., 21/-.
MICROPHONES Tannoy Multi-carbon hand
mike in metal case, with switch in handle, 5/-,
post |/- ; special transformer, 10/6 extra. G.P.
hand mike in bakelite case, 3/6 ; transformer,
2/6, post éd.

HAND MAGNETO GENERATORS, new
condition, ex-G.P.O. 4 Horseshoe magnet type,
wound armature driven by gearing in handle,
output approx. 75v. 25 mfa. A.C., in hardwood
box withex ternal terminals, 10/6. Postage

Qé extra.

P.O. magneto bell in polished wood box with
switch hook and contacts, condenser, transformer
and connection strip, 5/-. Post 1/-.
TRANSFORMERS. Foster double
230/50v. 2 amps. 100 watts, I5/~, Post2\-
CONSTANT PRESSURE TRA NSFORMERS
input 190-260v., output 230v., plus and minus
I%.ISOwa:ts (6/I0/- 60 watts, £4/10/-, Carriage
extr

PARCELS —10 Ib. useful oddments for the junk
box. All clean., dismantled from Government
and other surplus apparatus, 7/6 post free.
(For home buyers only./

wound

MERCURY SOLENOID SWITCHES, new
and boxed, 15 amp. size, 5/-, post I/-.
GALVOS, 500 ohm, by leading instrument

makers, mirror reflecting, 7 mm. micro-amps,
with lamp and scale fitted in polished wood
box. For A.C., 230v. mains. £8/10/-.

ELECTRADIX RADIOS

214 Queenstown Road, London, S W.8
e Telephone: MACauloy 2159 rmnmmemm

LOWTHER!

PRODUCTS

for
UNFAILING
DEPENDABILITY !

The choice of both
Professional & Amateur
for audio or electronic

equipment

Full details:

THE LOWTHER
MANUFACTURING CO.

(The Laboratory Production Unit)
Lowther House, St. Mark's Rd., | ¢
BROMLEY, KENT. Rav. 5225,

WIRELESS WORLD

WANTED, EXCHANQGE, ETC

ANTED.—A R.88's, SX 28 s, S.27's, any
quantity.—P.C.A. Radio, Caml ridge
Grove, London, W.6. Tel. Riv. 3279. rocs

TED, quantities of new, sur lus valves.
types EF39, EF36. EL32 6SN7G N.R.S.,

16. Kings Coliege Rd., London, N.W.3. 15755
ou wave-winders (motor-driven) .—
Full details and price to Qsmor Radio Pro

ducts, Ltd., Borough Hill, Croydon. (Cro. 1[220)

5920
‘N]ANTED all types of radio equipment, test
instruments, radio receivers, personal
sets, television, components, etc., etc.; call,
write, send or 'phone.
MILLER'S RADIO, 38a,
Charing Cross Rd.. London.
ANTE! surplus relays,
sparking plugs, 5-way, push-button units;
any condition; large or smalI quantities; hi hest
rices pald —Box 4660. 579
ANTED.-—Junction boxes, JB 70A and T50
microphones for Hallicrafters, BC 610
transmitters.—P.C.A. Radio, Cambridge Grove,
London, W.6. Tel. Riv. 3279. 81
ANTED laboratory test equipment inctud-
ing standard signal generator, watt meter
3sglllfscnpe bridges, recorders; send price and
e
HATFIELD INSTRUMENTS, 175, Uxbridge Rd..
Hanwell W.7. Tel. 0779. 1003
ANTED, HRO _coils, RX's, etc., ARB88's,
BC348's, ete. —Details please to: R. T, and
1. Service, 254, Grove Green Rd.. London, E.11.
Ley. 4986, [0163

Newport Court,
15221

impulse switches,

ANTED. new surplus valves of all descrip-
tions, large or small quantities; tubes, type
725A. 723A/B, 829B, 1B24 or 1B22; all types
of test instruments; Selsyns. Magsllp_s receivers
and transmitters: best prices; immediate settle-
ment.—Write G. Lawrence & Co., 61, Byrom
St., Liverpool, 3. [5892
REPAIRS AND SERVICE
AINS transformers rewound, new trans-
formers to any specification.
MOTOR rewinds and complete overhauls; first-
class workmanship, fully Euuranneed
F.M. ELECTRIC Potters Bldgs.,
Warser Gate, Nnntlngham Est. 1917. Tel. Fgf’f’s
OUDSPEAKERS rewound and cones fitted,
any make, prompt service.—Model Loud-
speaker Service, 34a, Bullingdon Rd., Oxford.
AINS transformer rewinas, conversions, etc.:
quick service.—Dept. w/w, Eric Giles, 43,
Montgomery Rd.. Longsight, Manchester, [153977

AIN and output transformers rewound to
pattern or specification, return post service.
—H. Pughe, Radio Rewind Service, Brithdir, Nr.
Dogelly, N. Wales. [3243
AINS transformers rewound or constructed

any specification; prompt delivery.—
Bede Transformer Co., Ltd., Bedesway, Bede
Trading Estate, Jarrow. [3198

TELEVISION, radio and amplifier repairs or
modifications; home-built receivers aligned
and tested; quotations by return; any type
transformer or coil supplied.

ERNARDS 12, Chelyerton Rd., Putney, Lon-
Put, 7538. 0099
ELECTRICAL mea.surlng instruments of every

make repairea ana standardised.—The Elec-
trical Instrument Repair Service, 329, Kilburn
Lane, London, W.9. Tel. Lad. 4168. 13715
EPAIRS to moving coll speakers, cones,
coils fitted, fleld rewound or altered;
speaker truns(ormers. clock coﬂs rewvound; guar-
anteed satisfaction, prompt service
L.S. REPAIR SERVICE. 49. Tx‘nltv Rd., Upver

Tooting, London, S.W. 17. Balham 2359, [(©) 110
A REWIND service which dupacates or modi-

fies as required; transformers, loudspeakers.

etc.; prompt returns.—Raidel Servlces 49, Lr.
Addiscombe Rd., Croydon. Cro. 6537
EPAIRS.—E.H. T., mains and O.P. trans-

formers, field coils and chokes; alsp arma-
tures and motors; new transformers designed to
any specification; all work fully guaranteed.
WILLESDEN TRAN FORMER
Harrow Rd.. .10. Tel. . k
RADIO MAINTENANCE SERVICE for guaran-

teed rewinds and repairs; armatures, F.H.P.
motors, vac. units, portable tools etc,; good de-
lé{erles .—139, Goldhurst Terrace, Mai.

&1 [9925
ERVICE with a smile.”—Repairers of all
types of British and American receivers;

COIP]‘ rewinds; American valves, spares, line cord.

R.I, Ltd.. 22, Howland St., W.1. Museum
b 0112
TURDY " rewinds, mains tr ansfon[ners,

chokes and flelds, first-class work,
prompt deliveries and satisfaction guaranteed.
—Sturdy Electric Co., Ltd., Sturdy Works,
Burnopfield, Newcastle-on-Tyne. 0125
A SECOND-to-none rewind service, reliable,
neat, return of Fost service; your television
requirements promptly executed, EHT, LHT and
heater transformers;, stamp for quotations.—
. E, F., 137a, Ashton Rd.. Oldham [3519
EWINDS and conversions to malns and out-
put trans. pick-ups. fields. clock coils. car
vibrator units, etc., from 4/6, v.p.. equipment
a speciality; all work guaranteed.—N. L. Re-
%lgds, 4, Brecknock Rd., N.7. Tel, Wordswnrtgh

5795

LL makes transiormexs rewound or replace-

ments supé) E.H.T. R.F, colls, wave-
1

wmdmg uotations ' for speclal designs by re-
turn highest, quality workmanship; full
guarantee

- Porrest, Shirley, B’ham. E5t5921
ALIGNMEN’I‘ and repairs of communication
receivers and all other short wave equip-
ment; receivers and al J)liﬂers bullt to speci
cation, expenmental and design work executed
P.C.A. RADIO, Cambridge Grove. London. W 6
Tel. Riv. 3279. 00!

-
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POTENTIOMETERS

AN

Wire wound and Composition types,
Single, Ganged, Tandem Units.
Characteristics : linear, log, semi-log,
non-inductive, etc.

Full details from

RELIANCE

Co. (Southwark) Ltd.
Sutherland Rd., Higham Hiil, Walthamstow E.17
Telephone : LARkswood 3245

Manufacturing

NEW S.T.C. SELENIUM RECTIFIERS,
Largest L.T. range in Great Britain. Current
products. NOT surplus. E.H.T. H4/200,
W.W. Televisor, 29/6, H4/100 VR97, 19/6,
post free.

HALF-WAVE RECTIFIERS. -
l6v., $a., 7/~ 3 la. 8/6; 2a.,9/10; 3a, 17/-;
all post 6d. 4a., 18/-; 6a., 22/6, post 10d,
30v. la,, 12/6 ; 2a., 14/8 ; 4a.,26/-; 6a.,38/6;
48v. la., 16/6 ; 2a.,21j~ ; 4a.,37/6 ; 6a.,54/-;
100v. 2a., 36/6 ; 4a., 69/-; 6a., 100/-, all p. |/-.
HALF-WAVE HEAVY DUTY, T7iin.
SQUARE COOLING FINS.

l16v. 5a., 22/6 ; 10a., 24/6 ; 30v. Sa.,37/- ; 8a.,
40{6 : 4Bv, 2.5a., 27/6 ; 5a., 50/6 ; 8a., 57/-,
all post |/-.

BRIDGE CONNECTED FULL WAVE,
Special price,230v. la., D.C., 90/-, 2.5-3a.,D.C.,
105/-. 17v. 1.25a.. 12/9; 2a., 16/4; 2.5a., 21/3;
3a., 23/-; 4a.,26/-; 5a.,27;6; all posz {ree. 33v.
3a., 19/6 ; 1a.,22)6 ; 1.5a.,29/6 ; 2a.,32/6 ; 3a.,
37/6 ; 4a.,45/6 ; Sa., 46/6 ; all post 10d. 54v,
1.5a., 41/- ; 2a., 50/- ; 3a., 57/- ; 5a., 70/~ ; T2v,
1.5a.,53/- ; 2a.,64/- ; 100v. |.5a.,76/-;all p.|/-,

BRIDGE CONNECTED HEAVY DUTY
73in. SQUARE COOLING FINS.
17v. 6a., 36/2 ; 10a., 44/ ; 12a,, Té/-; 20a,,
84/-; 33v. éa., 68/-; 10a., 75/+; 12a., 132/-; 20-.,,
148/-; 54v. 6a., 95/-; 10a., 106/-: 72v. 6a.,
122/-; 10a., 138/~; 100v. 10a., 200/-, all p. 1/4.
BRIDGE INDUSTRIAL FUNNEL
COOL. |7v. |2a, 804- i 20a., 92/-;
130/ ; 50a, 198/-; 33v. éa,, B
84/-; 12a, 132/-; 20a,
97-; 10a., 114/-; 72v. 6a,,
144/- ; 100v. 6a., 168-;
post 1/6.
VALVE CHARGER REPLACEMENTS.
No wiring alterations. Philips & Tungar,
2-12v, 4-5a. Charger Kit, 230 A.C. Vent. Case, "
Ammeter. wt. 22Ib. £€5/10/ , del.

Whotesale & Retail

T. W. PEARCE (Est. 18 yrs)
66 GREAT PERCY STREET, LONDON, W.C.1
Oft Pentonville Rd.  Between King’s Cross and Angel

0/~ ; 10a.,
102., 2036, afl
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REPAIRS AND SERVICE MISCELLANEOUS

2 -lzggsnlo?er;;;ceieglrrﬁi?nm:ingsu%{xacghetes' ::i G A L P I N s ' RANSFORMER laminations No. 4 at 1/10

i.f.s., etc.; all types of new transf.,, etc., sup- 1b, delivery ex stock.—Charles F. Ward,

plied to specification; business heading oQr ser-
vice card for trade prices.—Majestic Winding
Co., 180, Windham Rd., Bournemouth.

EWINDS.—In addition to the usual range of
rewinds as described in this column May
and June, we are pleased to announce that
facilities for wave winding are now available;
this enables us to offer a really complete service
capable of dealing with any type of winding.
WE thank our many customers for their repeat
orders for both rewinds. and specially constructed
types. to their specification; we specialize in
E.H.T. of all types including T/V and X-ra
equipment; trade and amateur enquiries invited.
For iprom{at attention and delivery, post your
enquiries to Aish & Co., Ltd., Vanguard Works.
Poole, Dorset, (5970
ETROPOLITAN RADIO SERVICE for re-
winds. mains and E.H.T. transformers,
chokes and, fleld colls; delivery 3-5 days; new
transformers designed and manufactured singly
or in quantities.—Metropolitan Radio Service
Company, 1021. Finchley Rd., London, N.W.11.
Tel. Speedwell 3000. [0130
WORK WANTED
PRO]_)I_ICTXON capacity avallable for assembly
wiring any class of electronic equipment;
large or
Box 6493
XPERIMENTAL and development work, con-
1 struction of prototypes, etc., expertly car-
ried out on electronics, electro-mechanical or
light electrical devices: write.—P. A. Marriott
& Co., 14, Lonsdale Rd., London, N.W.6. [5873
RAUGHTING, tracing and photoprinting
J services; estimates free; contractors to the
Ministry of Supp.y and the Admiralty for draw-
ing and tracing work to their requirements and
specifications, sub-contracting work of this
nature undertaken.
DRAWING & TRACING Ltd., 456a, Ewell Rd.,
Tolwerth, Surbiton. Tel. Elmbridge 7406. [5975
J. MORT, B.Sc.,, AM.LEE., offers to the
trade and amateur a service of technical

small contract considered. —Engquiries,
5 15923

advice, des'gn and construction of special test

gear, receivers and other apparatus, including

correction of faults in home-built apparatus.—

Write to BCM/HIFIDEL, W.C.1. 15752

| MISCELLANEOUS

‘ W.,” Oct.., '43, to Dec., '48. less Apr..
’47; offers.—Box 6257, [5891

ROC. LR.E. 1947-1949 for disposal.—A. E.
Co., 163, Holland Pk. Ave., W.11. {5936

ALNUT radiogram cabinets; stamp leaflets.
—Cabinetware, 1a, Heyes 8t.. Blackburn.
YPEWRITING, 1/6 per thousand words
{carbon copies 3d per thousand each copy).
—Box 6499. [59
OR sale, Douglas No. 6 automatic collwinder,
comp. bench and 230v S. Ph. mtr.; £70.—
Cobby, 4, Christchurch Rd., Reading. 1593
‘VALNUT radiogram and television cabinets,

sample designs, few only, stamp details.-
Shaw, 69, Fairlop Road, Leytonstone, E.11

[5922
RAND-NEW boxed suction roof-top car
aerials, 4/- each; approx, 200; T.C.C.

16X 8mifd, 350-volt condensers, 9d each; new.—
Lionel Inglis, 185, Westgate Road, Bury St.
Edmunds, 5945
NGRAVING, amateurs and trade could taie
the opportunity of engraving problems in the
future by getting in touch with A.G. Engraving,
19a. Windmill Rd., London, S.W.18. Brass,
bronze erinoild, perspex dials; one knob or
repetition equally entertained. [CO34
LLSCREWS, Ltd., for B.A. screws, nuts,
washers,  studding, grub-screws, bolts,
soldering tags, woodscrews, etc., plain or nickel
or cadmium plated, one-gross packets or large
quantities; stamp for lists.—270a, King St.,
Hammersmith, W.6. . 7762. 5426
X-GOVERNMENT steel instrument cases,
copper-plated and finished battleship grey,
size 23in long, 10in high, and 8in deep, excellent
condition 12/6 with carrying handles, 10/- less
carrying handles, plus 2/6 gackmg and carriage
England and Wales.—Weatherhead’s, Blebcr)él’,egyi

ucks.
T last! You can easllg motorise your sewln%
machine at low cost. Send for our smal
mains motor fitted with pulley wheel and flex
to run_ off - a.c., price 24/- carriage
paid; list available.—Malden Transformer Sup-
lies, Opposite G.P.O., George St., Richmond,
gu:re 0038

Y. .

NEW whistle filter design that really workst

Complete elimination of heterodyne
whistles is secured with a band width of only
500 ¢.p.s.; quality is therefore unaffected; adjust-
able 8.5 to 10k¢, £3/10.—Full particulars from
James Goodenough & Co., 314, Park Avenue,

Southall, Middx. . 909
ALUMINIUM chassis, lain or punched,

8%X4X2. four sided, 2/9 post paid; 9X7X
21, four sided, post pald: 12X914X2%,
four sided, 5/6 post pald; 12X6X2%, o:;

ends, 3/9 post paid; for punching tariff see
month’s issue, holes A. &
eu!:i.. 3d; s.a.e. please with enqu
order,
TAYLOR AND TOY, Dog & Duck Ferri'.
Worcester, . 5928
OPPER wires enamelled, tinned, Litz, cotton,
silk covered, all gauges; BA screws, nuts
washers, soldering tags, eyelets: ebonite and
laminated bakelite panels, tubes, coll formers:
Tt:?nol rod; headphones, flexes, etc.: |atest radio
publications, full range avajlable; lst. s.a.e.;
trade supplied.—Post Radio Supplies 33 Bourne
Gardens. London, E 4. fo138

a . slots,
ry or cash with

ELECTRICAL STORES

408 HIGH ST., LEWISHAM, LONDON, 8.E.13
Tel. : Lee Green 0309 Near Lewisham Hospital,
"TERMS : CASH WITH ORDER, NO C.0.D,
THURSDAY EARLY CLOSING

EXTENSION P.M, SPEAKERS, 3{in,
Johnson & Phillips, will handle 1} watts.
boxed, 7/6 each. Post 9d.

EX R.A.F. MICROPHONE TESTERS, These
contain a 2§in. scale 0 to 450 Microamp meter
shunted to | mfamp. calibrated 0 to 10 volts
moving coil, complete with | mA, rectifier,
** Mike transformer,’’ etc., all contained in polish-
ed wood box, as new, |7/6 each.

200{250

by
New

MAINS TRANSFORMERS, volts
input in steps of 10 volts, output 350/0/350 volts
180 mf/amps., 4 volts 4 amp., 5 volts 3 amps., 6.3
volts 4 amp., 37/6 each, ditto 500/0/500 volts 150
mfamps. 4 volts 4 amp., 5 volts 3 amp., 6.3 volts
4 amp., 42/6 each ; ditto 425/0/425 volts 180
m/jamps. 6.3 volts 3 amps. twice, 5 volts 3 amps.
(Williamson Amplifier), 39/6 each ; ditto, 350/0/350
volts 180 m/amps. 6.3 volts 8 amps. 5 volts tapped
4 volts 3 amps., 39/6 each.
EX R.A.F. D.C. TO D.C. MOTOR GENERA-
TORS, 24/28 volts input 1,2€0 volts 72 m/famps.
output, as new, 7/6 each, post | /6.
MAINS TRANSFORMERS, 230 volts A.C.
50 cycs. input 174 volts 50 amps. output, 52/6 each,
carriage 5/-, another auto wound, output |14 and
17 volts output at 30 amps,, 35/~ each, carriage
3/6 ; another with 2 x 4 volt 20 amp. windings,
25‘- each, P/f.
PRE-PAYMENT 1)~ SLOT ELECTRIC
LIGHT CHECK METERS, all cectrically
guaranteed, 200/550 volts 50 cycs. | ph., A.C.
input, 24 amp. load, 27/6 each ; 5 amp. ioad, 35/-
each ; 10 amp. load, 42/6 each : 20 amp. load,
50/ each, carriage 2/- extra ; in quantities of one
dozen or more 2 special discount of 10%,.
POWER TRANSFORMER AUTO
WOUND voltage changer tapped 0, 110, 150,
1190 and 230 volts at 1,600 wates, £€5/5 - each,
carriage 3/6; ditto, 2,000 watts, £6/5/- each,
carriage 3/6 ; another tapged 0, 110, 200, 230 volts
at 350 watts, at 47/6 each, cacriage 2/-.
ELECTRIC LIGHT CHECK METERS,
’ quarterly type, for sub-letting garages, apart-

ments, etc., all fully guaranteed electrically for
200/250 volts A.C. mains 50 cyes. ) ghase, 5 amp.
load, 17/6 each ; 10 amp. load, 20/- ; 20 amp, load,
| 25/- each ; 50 amp. load, 37/6 each ; 100 amp. load,
]45,- each ; carriage 2/- extra on each ; special
discount of 10% on quantities of one dozen or

more.
MAINS TRANSFORMERS input 200/250 volts,
| 00071 in steps of 10 volts, output tapped 0, 6, 122
24 volts at 10/12 amps., 47/- each ; ditto as above
but at 25/30 amps. output, 68/6 each.
MAINS TRANSEORMERS, 200/250 volts
50/1 gh., in steps of 10 volts. Output 500/0/500
volts 300 mfamps.,6.3v.82,,6.3v. 8 a,6.3v.4a,
5v.4a, 4v.4a.,at67/6 each ; another same input,
outputs, 450 0/450 volts 300 m/amps., o.3v. 8a.
6.3v.8a.,4v.5a.,5v.4a,,at 62/6 each.
CELL TESTING VOLT-METERS, moving
coil, reading 3/0/3 volts by well-known makers,
complete with testleads, 7/6 each.
MAINS TRANSFORMERS, 200250 volts,
input in steps of 10 volts, output 350;0/350 volts
300 mfamps. 4 volts 4 amp., 5 volts 4 amp., 6.3
volts 8 amp., 6.3 volts 8 amp., 62/6 each. Smooth-
| ing chokes 10 Henry 100 m/amps. 200 ohms D.C.
resistance, 5/- each,
MAINS VARIABLE SLIDER RESISTANCES,
protected type, by well-known makers, 450
ohms, .9 amps., 22/ each ; ditto, 1,500 ohms to
carry .45 amps., 22/6 each, not protected, 0.4 ohms,
to carry 25 amps., 10/~ each ; |4 ohms to carry
/4 amps.. 12/6 each.
EX GOVERNMENT AUTO WOUND
TRANSFORMERS (as new), 1,000 watts output
115/230 volts or vice versa, £4/10/- each, carriage
5/- ; another [,000 watts from 5 to 230 volts with
various tappirgs inclusive of 110, 150, 60, 90, etc.,
etc., all tapping at 1,000 watts, £5/10/- each, car-
riage paid, .
MAINS TRANSFORMERS, irput 200250
volts 'n steps of 10 volts output 350/0/350 volts.
300 mjamps. 4 vole 8 amp., 4 volt 4 amp., 6.3 volts
6 amp. 3.6 volts 2 amp., tapped at 2 volts (elec-
tronic) at 57/6 each ; another same input as above,
output 500/350/0{350/500 volts 250 mfamps. 5
volts tapped at 4 volts 4 amps. twice, 6.3 volts
tapped at 2 volts 2 amps., 67/6 each.
EX NAVAL CATHODE RAY INDICATOR
UNITS, as new, containing loads oi very useful
components, condensers, resistances, trans-
formers, chokes, etec., etc., weight 90ib. last iew
to clear, 25/ each, carriage paid.
ALL GOODS SENT ON 7 DAYS' APPROVAL
AGAINST CASH, all letters answered. We re-
gret we have no lists avaflable at present.
would be pleased to quote.

l

WeI

Lordscroft  Works,
Haverhill 253.

SITUATIONS VACANT
OVERNMENT OF IRAQ.

CHIEF radio engineer required for Basrah Port
Durectorate for one tour of three years in first
instance. IR?O risnlng to 1.D.110 a

o ving aliowance between
1.D.10 and 1.D.14 a month. (Iraq Dinar equals
£1.) Provident fund. Free passages. Candi-
aates must possess P.M.G. 1st U.a>s Ceruicate
in Wire.ess Teiegraphy and be A.M.Brit.’I.R.E..
or hold City and Guilds Final Certificate in
Radio Communication; or be AM.IE.E. with
specialist knowledge of telecommumnucation work.
They must have had practical experience of
commercial wireless transmitters and receivers
and electrical -equipment. Experience at a large
clvil airport an advantage.—Apply at once by
letter, stating age, full names in block letters
and full articulars of qualifications and experi-
€nce, and menticning this paper, to the Crown
Agents, 4, Millbank, London, S.W.1, quoting
M/N/24877(3B) on both letter and envelope.
The Crown Agents cannot undertake to acknow-
ledge all applications and will communicate only
with applicants selected for further considera-
tion. 15956

Haverhill, Suffolk. Tel,
[5814

HIS Majesty’s Colonijal Service.

VACANCIES exist in the Department of Tele-
communications, Federation of Malaya and
Singapore, (a) Assistant Controllers (En-
gineering) (Reference No. 27323/8A) and (b)
gggésst}xat Controliers (Radio) (Reference ko.
CANDIDATES for (a) must possess Associate
Membership of the Institution of Electrical En-
gineers or Degrees or Diplomas recognized by
that Institution as granting exemption from
Parts A and B of its examination. " In addition
they should have not less than two years’ prac-
tical experience with the General Post Office or
with a firm manufacturing telephone and tele-
graph apparatus. They will be requited to take
executive control of a district within a tele-
communications Region and will be responsible
for maintenance and construction of all Manual
and Augtomatic Telephone Exchanges, Multi-
Channel Carrier Equipment, Teleprinters and
V.F. Telegraph Apparatus, Overhead and Under-
ground Line Plant, and general maintenance
duties for radio equipment.

CANDIDATES for (b) must possess Associate
Membership of the Institution of Electrical En~
gineers or Degrees of Diplomas recognized by
that Institution as granting exemption from
Parts A and B of the examination and should
have at least two years’ experience of the instal-
lation and operation of radio equipment. They
should have a good knowledge of M.F., H.F. and
V.H.F. Radio Installations including Police
V.H.F. Moblle Communication Systems.
CANDIDATES must be British subjects, physi-
cally fit and between the ages of 23 and 35 years.
Appointments will be on probation for three
years for permanent and pensionable employment
within the incremental salary scale $520 to
$1065 Malayan Dollars per month (equivalent
to £728 to £1,491 per annum) including expatria-
tion pay. e point of entry will depend on
age, experience and approved” War service. In
addition a cost-of-llvlnF allowance of $150 to
$375 per month (equivalent to £210 to £504 per
annum) is payable. Government quarters are
provided, it available, at a nominal rent. Free
first-class passages for the officer, and if married,
for his wife and children under ten years of age
are provided on appointment and once each way
during each tour of service. Home leave on
full pay at the end of each tour of 3-4 years at
the ’rate of 4 days for each month of residential
service.

INTENDING candidates should write at once to
the Director of Recruitment (Colon‘al i.ervice),
Sanctuary Buildings, Great Smith St., London,
S.W.1, stating age, professional qualifications,
brief details of their experience and the refer-
ence number of the appointment for which they
are applying. 5893

'HE UNITED LEEDS HOSPITALS.

JUNIOR electrical engineer required to help in
servicing X-ray egquipment at the General In-
firmary at Leeds: candidates should have com-
pleted their compulsory military service and have
good electrical knowledge; salary will be on the
same scale as for medical laboratory technicians,
£195 at age 20, rising to £299 p.a.; applications.
stating age, qualifications, experience, and with
the names of two referees, to be sent to the un-
dergﬂed as soon as possible.

8. YTON FRYERS, Secretarv to the Board
of Governors. 15871

ADIO and television service engineer re-
quired; permanent position for right man
but only experienced engineers need apply.—
Henderson, 351, Fulham Rd.. S.W.10. 5971

UNIOR required to assist engineer in expand-
ing firm of audio amplifier manufacturers,
permanent post. excellent prospects.—Write.
N. R. S., 16, King’s College Rd., London, N.W.3,
XPERIENCED radio and T.V. engineer re-
quired, able to drive; permanent position
with good wages: North London district.—Box
6498. [5960
RADIO service engineer/driver reqd., N, Lon-
don H.M.V./Murphy dealer; write stath&g
exp. and wages reqd.—Box 6503. {5966
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|| Recording Equipments and
Components

|OSCILLATOR UNIT. Constructed onl

small chassis suitable for sub-assembly, |
provides r.f. for erase and bias at 45 kc/s.
Requires 250v. h.t. and 6.3v. for operation.
Complete with 6Vé valve, £3/-/-.
OSCILLATOR COiL ASSEMBLY. Com-
prises high ** Q' coil and condenser tuned
to 45 kcjfs. Specially designed to provide ]l
highly symmetrical sine wave output for low
tape noise, [0/6.

.| RECORD/REPRODUCE HEAD. High
or low impedance. High quality response.
Totally enclosed. Gap length | mil. £2/2/-

REPRODUCE HEAD. As above but gap ,y

length 0.5 mil. (suitable for 2-head systems).

£2/2)-.
ERASE HEAD. Capable of erasing new
high coercive force tape when used with||
oscillator unit above, £2/2/-.

TAPE. New high coercive force tape suit-
able for high fidelity recording at slow speeds.
Zin. (1,2004¢.) reels. £1/10-

Itin. (1,000 metre) reels also available,

RECORDING and reproducing amplifiers,
desks, and complete machines available
shortly.

TRADE ENQUIRIES INVITED.

CABOT RADIO |
| COMPANY  LIMITED|

| Electronic Equipment Manufacturers,
28 BEDMINSTER PARADE, BRISTOL 3.
Telephone 64314, l

SUCCESSFUL SATISFIED |

CUSTOMERS!

PENNINE

THE ALL SEASON SENSATION. ACCLAIM.
ED THE COUNTRY OVER. THE INTIMATE l
RECEIVER WHICH COMBINES APPEAR-
ANCE AND PERFORMANCE. HOUSED IN
A BEAUTIFUL WALNUT CABINET., EACH
SET FULLY GUARANTEED.

HEIGHT 10", WIDTH 124°, DEPTH S5}~
4 Vaive SUPERHET
UNBEATABLE
VALUE
£197
INC. TAX

THE SET
THAT SELLS
ITSELF!

“THE ROVER”

SUPPLIED ONLY THROUGH SELECTED

WHOLESALERS. ILLUSTRATED LEAFLETS
AND ATTRACTIVE DISPLAY CARDS.

PENNINE AMPLIFIERS

ELLAND YORKS ENGLAND
TEL, ELLAND 2107

Eliott,
| Herts.

[A

| salary; no others need apply.—Box 6259,

SITUATIONS VACANT

HE UNITED CARDIFF HOSPITALS.

AN electrioal eng!neer is required to provide (or
arrange for) maintenance and servicing of all
eectro-med-cal installations and equipment; he
will be responsib.e for the period.c inspection
and testi of such equ.pment with a view to
ensuring that it complies with safety require-
ments and for keep:in, cf records of such tests; re-
vious experience and an interest ln this ?e
of work desirab.e: the successful candidate
e required to become & member of the Nationa:
Health Service Superannuation Scheme. and the
nppolmmem 15 subject t0 a medical examina-
tion; the salary will be £450X£15 to £530 per
annum; appiications, stating age. qualifications
and experience, should sent to the under-
sxgned not later than October Slst
Arnold Tunstall,
ministrative Officer. United Cardiff Hos‘mtals
Cardiff Royal Infirmary, Newport Rd.. Carggg']

B LEE, Ltd., Cambridge Arterial
R.d. E‘nﬂeld Mlddiesex, have the following
wacanc o8

ASSISTANT for research and development
'ork in connection with fuses and thermostats.
2. ASSISTANT for research and development in
connection with radio aerials. components and
interference suppressors.

JCANTS must be at least 21 years of a)
and be graduate members of the I.E.E. or od
equivalent qualifications: some previous labora-
| tory or measurements experience |5 essential —
Applications to give detalls of education and
experience, and state salary required. 5874

K. COLE, LTD. (Malmesbury Division),

‘invite appllcatlons from electronic engineers
for permanent posts in development laboratories
engaged on long-term projects
following techniques:—
1. PULSE generation and transmission.
2. SERVO mechanisms.
3. CENTIMETRIC and v.h.f, systems.
4. VIDEO and feedback amplifiers.
5. V.H.F, transmission and reception.

THERE are vacancles in the senior engineer
engineer and junior grades; candidates should
have had at least 3 years’ industrial experience
in the above types of work, together with educa-
tional qualifications equivalent to A.M.LE.E,
examination standard; commencing salary and
status will be commensurate with qualifications
and experience; excellent opportunities for
advancement are offered with entry into pension
scheme after & period of service.—Forms of
application may obtained from Personnel
Manager, Ekco Works, Malmesbury, Wilts, [5974

JXPERIENCED television aerial rig

quired for London, land and Northern
areas; current driving llcence essential.—Write,
stating age and wages required, Antlference In-
stallations, Ltd., Watford Way, N.W.7, 15953

LECTRICAL englneers or physicists required
| with experience in the theory and prac-
tice of servo m nisms and analogue compu-
tors for int ing new deve: wQrk near
London.—Apply, mentioning ref. DEF, to_ Box
6252, 5866

TELEVXS]‘ON/RADIO service engineer, fully
expenienced. able to drive; permanent posi-
tion with excellent opponunlt'es full particu-
lars, references and salary requ 0

Ltd.. Hownrdsgate welwyn Garden cm

ADIO and television service engineers re-
quired: suitable applicants will be given

| training; previous experience of this type of

Sales &
Gree n!ord.
595!

work essential. —Write or call, E.
Service, Ltd., Sheraton Works,
Middlesex.

CHEMICAL engineer and a metallurgist are
requlxed by leading manufacturers of R.F.
heating eg Pments. prevxous experience in this
fleld is able; good conditions offered to
suitable =applicants who send full particulars
quoting Ref. BHG to—Box 6504, [5967

RAUGHTSMEN, senior, required in S.W

London dlstrict experienced in electronic
e:(flneerlng Hi mechanical design and know-

e of wor shop ractice an advantage.—
Wr*te, giving full details. past experience age
and salary requlred to Box 5247.

. K. COLE, Ltd., have vacancies for t.esters
at their Electronics Division® experience in
the testing of radar commumcatwns or elec-
tronic equipments, fo Ministry specifications.
essential —Full details ln writing to the Person-
nel Manager, Malmesbury, Wilts 5805

! SENIOR television and radio service engineer

required by London dealer to take charge of
small service dept.; applicants must have passed
City & Guilds nal have considerable pracucal
experience and be’ able to command [5 0od
902

ADIO engineers required: the General Elec-

tric Co.. Ltd., are expanding their radio
development laboratory at Coventry, and a num-
ber of vacancles for senior and junior engmeers
exist at present and a further considerable
number ol vacanc es will oceur durlnz the next
few n the new laboratory,
APPLIOATIONS are Invited from development
engineers with exper ence of microwave radio or
radar techniques who are capabe of developing
equlpment and components to service specifica-

RITE quoting Ref. CHC J
om cer, General Electric 00 it
viston 'Works, Spon St.. ventry

to Personnel
Radio & Fele-
5879

involving the
|

ers re- |
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Improved 'High' Fidelity’
Results. Obtainable at
HOLLEY’S RADIO STORES

285, CAMBERWELL ROAD,
S.ES Phone RODNEY 4988

By the new MICROGROOVE
EQUIPMENT
DECCA L.P. UNITS & PICK-UPS
ACOUSTICAL new “QUAD"”
special AMPLIFIER
LEAK AMPLIFIER PICK-UP and
TUNER
VORTEXION *‘STEREO-
PHONIC "™ & ACOS ‘“‘GP20"
PICK-UP
WILLIAMSON AMPLIFIERS &
TUNERS by GOODSELL
SOUND SALES ‘* TONEMAS-
TER AMPLIFIER' & DX TUNERS
CORNER SPEAKERS by
WHARFEDALE, TANNOY and
DECCA
GOODMANS ** AXIOM,” W, B,
‘“ STENTORIAN "’ and BARKER
SPEAKER UNITS
ARMSTRONG R.F. 1033
EXP 83/3 CHASSIS
TWO-SPEED ELECTRIC
MOTORS, also
BRIGGS new Edition of ** SOUND
REPRODUCTION **

Demonstrations every evening

and

until 6 p.m. except Thursday.

SELENIUM RECTIFIERS,
CHARGER KITS, CHARGERS

New Goods with Full Guarantee

§.T.C. SELENIUM L.T. RECTIFIERS, up to 300 watts,
bridge, h.w. or c. tap, 200 m/a to 10 amp., with or
without transformer. A few of our large stock—
2v./6v. § amp. ,4/10. 2 v. 0.5 amp. with trans-
former, 12/6 ; 1 amp., 7/2: 6v. Samp., 9f~;
6 v. 4 amp., ,16/6 b v. lOamp 22/6 12 v, lamp b
96; 12 v. ‘Jamv,lzlﬁ 1% v. 4nmp 196 ;
12 v, 5 amp., 25/-, 12 v. 10amp., 42/6. Higher volt-
ages tn stock. Add postage 8d. up to 12/8. 1/- above,
FOOLPROOF CBARGERS
AND KITS. New Minor
Charger as iliustrated. 6 V.
to 12 v. 1 amp,,
selenfum rectifier, mmm-
ing baretter, 46'-, 18
months' guarantee, or in kit
form 42/-, post 1/8. Kit
less care 32/6. New 2 amp.
kit for 2 v., 6 v., 12 v,
transformer, bailast bulb,
4in. diam. rectifier, 38/8, or
with case as illue., 52/-.
* Autommat” 2 amp. 6 v.,
12 v, charger ready for use, §5/-, with 18 months’
guarantee, * Automat' 2v..6 v., 12 v. 4 amp. slider
charger, weight 221b., £6/5/0, plus 12/6 crate and carr.
HEAVY DUTY KITS. 8.T.C.12/15 v. 4 amp. rectifier,
70 watt transformer, baretter for 2 v., 6 v., 12 v.
charger, foolproof operation, full instructions, 52/6 ;
ditto but for 2 v., 6 v. 4 amps., 48/6, post 1/4. Slider
Kit, 100 watt trans., 4 amp. rectifier, slider resistance,
high grade ammeterfor & v,, 12 v. charger, £3/15/0 ;
ditto but 120 watt trane. and giant #inned 6 amp.
rectificr, slider res.. ammeter, £5, weight 18 Ib. For
smallradiostore 1 to 20 cell 1.5 amp. kit,transformer
130 watts, 2 amp. rectlfier, baretter bulb, for con-
tinuous running, £4/15/0, post 1,6.

ELIMINATOR KIT for 120 v, 20/30 m/a eliminator,
20 watttrans., 120 v. 30 m/a h.t.rect., 2 v. 0.5 amp,
trickle rect., 2x 8 mfds. condensers, case, etc., 42/
or without case 35/-, post 1/2.

SELENIUM SMALL SPACE HT. RECTIFIERS;
250 v. 60 m/ah.w.fora.c./d.c.sets, T/« ; 110 v. 60 m/u,
6/-; 250 v. 100 m/a bridge, 13/6 ; 360 v.-0-350 v,
80 m/a o.t., 13/8, post 6d. extra.
NEWBAT. A 1 cell
dl'.loner, 1/6 poat 44,

CHAMPION PRODUCTS

43 Uplands Way, London, N.21. Phone LAB 3457

3

Ipbater and con-
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=THE MODERN BOOK CO.™

Testing Radio Sets. By J. H. Reyner

22s. 6d. Postage 9d.

The Radio Amateur'’s

Handbook 1950
sditlon. By A. R L
d.

20s. Postage

Sound Reproduction. By G, A. Briggs.
10s. 6d. Postage 6d.

Reproduction of Records.
Brierley. 3s. 6d. Postage 2d.

Television Servicing. By Heller & Shul-
man, 47s. Postage 9d.

Recent Advances in Radio Receivers.
By L. A. Moxon. 18s. Postage 6d.

The Theory and Design of Inductance
9Cdolls. By V. G. Welsby. 18s. Postage

By J. H.

Radio Valve Data—compiled by ' Wire-
less World.”” 3s. éd. Postage 3d.

Radio Servicing Equipment. By E. J. G.
Lewis. 25s. Postage 9d.

Radio Engineering Handbook. Ed. Keith
Henney. 85s. Postage 9d.

The Amplification and Distribution of

Sound. By A. E. Greenlees. lés. Post-
age 6d.

Television Explained. By W. E. Miller.
5s. Postage 4d.

Basic Mathematics for Radio Students.

By F. M, Colebrook. 10s.éd. Postage 4d.
Amateur Radio Receivers. By S. K.
Lewer. 3s. 6d. Postage 2d.

Radio Handbook, I2th Edition. By

Editors and Engineers. 25s. Postage 9d.

We have the finest selection of British and
American radio books in the Country.
Complete list on application,

19-23 PRAED STREET

(Dept. W.9)

LONDON W.2

PADdington, 4185

DUKE & CO.

RESISTORS, NEW. Assorted sizes and
wattage, 25 3/- ; 50 5/6 ; 100 10/-.

.T. BATTERIES. 180v. tapped 90v.,
2lv. bias, 1§ L.T. New, sealed case, tested.
5/6, plus |/- post.
WALNUT CABINET EXTENSION
SPEAKER, for [Qin. speaker, metal grill,
volume control position, 25/~. Short Wave
18 Set, superhet, with free headset, 17/6
{for medium wave change to P. coils.)
FURTHER SUPPLIES OF DUNLO-
PILLO SEATS, moquette covered, ply-
wood backed, 12/6, plus 2/- post. DUN-
LOPILLO CUSHIONS, 34 x {5 x 3in.
tapering to 2in. also 32X I8X 2in. flat, both
types, 12/6, each post free.

GOOD SUPPLIES OF PLYWOOD,
20e, x 3fe. X 3/16in., 3/6 ; 3fe. X 17in., 2/6,
WALKIE TALKIES. A few left at only
17,6. Only one valve (ATP4) and switch
(send-receive) short, set of drawings sup-
plied with each one.

SPEAKERS. 2{in. 10/- (special super midget
transformer, &/8) ; Sin. speaker 10/-; Sin.
with trans., 12/6 ; 6in. 12/6 ; 6in, with trans.,
15,6 ; 8in. 15/6 ; with trans.,, 18/-; 10in,,
19,6 ; 12in., 35/6.

DOMESTIC RADIO KIT. In bakelite
cabinet, 4 valve T.R.F., universal or A.C.
only, for £4/15/6 ; or in lvory cabinet, 6/
extra. Assembled, 30/- extra.
CONDENSERS (electrolitic). 32432, 450
v. 3/6 ; 16416, 350v, 3/6 ; 848, 450v. 3/6 ;
848, 350 v. 2/6 ::Ingle 8, 450v. 3/6 ; 8, 350v.

2/6 ; 16, 450v. 3/,
SPEAKER. New in extenslon cabinet,
only 14/6.

Cash with order, please, and allow sufficient
to cover postage. Stamps ONLY for lists.

219 ILFORD LANE, ILFORD,
ESSEX. liford 0295

SITUATIONS VACANT

RADIO, and television testers and trouble

shooters required by large manufacturer {n
East London area; aP%hcants should have pre-
vious experience with a manufacturer and
adequate technical knowledge.—Please state age
and full detalls of experience to Box 6497. [5948

ATTRACIXVE opportunities are available at
the Research Laboratories of the General
Electric _ Co., 0! Wembley, Middx., for
Physlcxsts and engineers, aged 25-30, with at
east two and preferably five years’ experience in
research or development work in one of the
folowing flelds:—
A) Microwave aerial and feeder systems.
B) Microwave transmitters or receivers.

C) Generation and handling of special wave-
orms as used for television, pulse multiplex
or computers.

THESE positions are especially suitable for men
with good academic qualifications, experimental
ability and a flair for original work.—Applica-
tions should be sent to the Personnel Officer
(Ref. GBLC/KTH)., All will be ucknowle(riég'éazdj

NUMBER of senior and junior vacancies for
radio, radar, electrcnic, television, etc..
development. service engineers, draughtsmen.
wiremen, testers. inspectors, etc.. urgently re-
quired 30 television service engineers.—Write in
confidence, Technical Employment Agency, 179.
Ciapham Rd., S.W.9. (Brixton 3487). [o103
ECHNICAL writer (junior) required for
Publications Section, Service Department,
Standard €. & G. Radio Comm. Grade I1I, prac-
tical experience radio, television, ability to write
good English escential.—Write Personnel De-
partment, Murphy Radio, Ltd., Welwyn Garden
City. stating age, experience, etc, [5938
ELECTRONIC engineer for development work
required by expanding industrial electromic
team in well-known manufacturing firm; previous
experience of servo-mechanisms and industrlal
process colritml together with a degree (prefer-

able), or H.N.C.—Send full details and present
salary, quoting ref. GBH to Box 6505. {5968
PPRENTICE laboratory techniclan, male

(age 19-22), required in the electronics
laboratory at the National Institute for Medical
Research, e Ridgeway, Mill 11, NW.T;
matriculation standard with some knowledge of
electronics necessary.—Apply in writing to
Administrative Officer at above address. %5898

A DEVELOPMENT engineer required in the
laboratory of manutacturers of motorised
electrical appliances; age limits 28-40; minimum
qualification H.N.C.: previous experience desir-
able; pease forward full details of past experi-
ence. etc., for the attention of Chief Engineer.
to: Box No. 371, ¢/o Longley's, 44, Old Bond St.;
London, W.1. {5878

ECCA RADAR, Ltd.,, have vacancies for
intermediate and senior design araughts-
applicants shouid possess O.N.C. as a
minimum qualification, and be capable of
original design work.—Write, giving fi details
of experience and qualifications.
flicer, Decca Navigator Co., Ltd.,
Corner, New Malden, Surrey. 15959

JUNIOR engineer to commence on routine
electrical design work, some experience in
light electrical apparatus an advantage, mini-
mum qualification Ordinary National Certifi-
cate (Electrical Engineering).—Apply stating
full particulars of experience, etc., to Person-
nel Dept., Telephone Manufacturing Co.. Ltd.,
Martell Rd., West Duiwich, S.E.21. Tel. Gipsy
Hill 2211. 15926

RADIO valve engineers.—The M., Valve
L\ Company have vacancies for qualified en-
gineers in connection with the development,
manufacture- and application of radio valves;
grevious experience not essential.-—Please apply
y letter, stating particulars and salary re-
uired, to Personnel Department. The M.O.
alve Co., Osram Works, Brook Green, Ham-
mersmith. {5946

YE, Ltd., have vacancies for electronic test
equipment engineers: qualifications, educa-

tion to C. & G. Telecom,. IIT or equivalent. and
at least two years' experience on radio te:
ment; permanent sitlons with good pros-
pects, pleasant conditions; pay according to age,

qualifications and _experience.—Apply Pye,
td., Employment Dept., St. Andrews Rd.,
Cambridge. [5951

CALIBRATO_RS (testers of electronic appara-
tus) uired; sen.or men able if necessary,
to perform all tests and calibration of electronic
measuring equipment; first-¢lass working con-
ditions and excellent prospects of long-term and
progressive employment for competent men; e
work is non-seasunal.——Apgly. giving full details,
to Marconi Instruments, Ltd.. Longacres. Hat-
fleld Rd., St. Albans. [5876
AN experienced valve design or production
engineer required by the English Electric
Valve Co., Ltd., at Chelmsford, aged 25-35. with
previcus experience on the manufacture of large
receiving valves and small transmitting valves.
—Please send full particulars and present
salary, quoting reference 497, to Central Per-
sonnel Services, English Electric Co.. Ltd..
24-30, Gillingham St.. London, S.W.1. [5950
SSISTANT mechanical engineer reguired to
arry out mechanical design of various types

of industrial electronic equipment; previous ex-
perience on the design of light mechanical or
electro-mechanica! equipment necessary; H.N.C.
(Mech.(: this is progressive appointment in
expanding department of well-known firm with
pension scheme, etc.—Send full details including
present salary, quoting ref. DIH, to Box 651[2;9_'3

NUSOUND PRODUCTS

136 WARDOUR ST., LONDON, W.1
Tel. : GERrard 8845

HOME BUILT TELEVISION AXD AMPLIFIER
SPECIALISTS
Full Mai]Order Facilities (Add Postage)
Mon./Frl. 9-5.30 p.m. S8at.,8-1p.m.

A QUALITY TRF RADIO FEEDER UNIT. The
teeder unit §s a 3-stage wide band TRF preset to the
three main stations with single switch control and
{ucinding a gram position, Using two B7G minlature .
valves and a diode outputstage this makesa comglc'.
anit, size 7in.-6in.-2§in. Cost, £68 10s. §d. ine.
Constructional booklet available. Price 1s. 8d. post
free. Qost to build, approximately £3 10s. 0d.

A PRESET 8/HET RADIO FEEDER UNIT. This is
also a very compact unit designed for those who are
beyond the range of the TRF. Choice of three pro-
grammes on the M.W. or L.W. bands. Bingie switch
control and inc. gram position. Size 7in.-6in.-2§in.
Price £6 10s. 8d. inc.

A 8}-WATT QUALITY AMPLIFIER. 6 vaives. inc.
matched 6V8 ontput—S3 atages treble boost and bass
boost—2-stage treble cut—20db mneg. feedback—
provision for radio feeder unit. A real Hi Fi amplifier
at the reasonable price of 14 gus. complete.

A 4j-WATT QUALITY AMPLIFIER. Despite ite low
cost this is a real gnality justrument. Includes3-stage
neg.teedback,separate basaand treble boost controls,
treble cut, pre-amp stage, provision radlo feeder.
Price, 10 gns. comp ete. Constructional booklet for
A or A.C./D.0. model, 1s. 8d. postfree. Complete
kit, £8.

(Please send stamp for leafiet on all
our products.)

GRAMOPHONE EQUIPMENT. Connoisseur pickupsa:
Standard, £3/19/-; Trans., 13/-; Liweigbht, one
head, £5/14/8 ; Trans., 15/« ; fibre pickup, £4/3/-;
special trans., 25/-; Acos GP20, 71/3 ; Goldring
lightweight,81/4. Garrard Plug-in Heads: Standard,
28/8 ; Minlature, 43/~ ; HIFi 72/4 ; Adapter, 4/8.
We stock all the well-known makes of Speakera and
quality compouents.

NUSOUND TRANSFORMERS.
Otberwisestated.)

A fewselectionsfromn our widcrange,and we can wind
to your own spec. delivery 4 days. Estimatesfree,
350-0-350 v., 150 m/a.,6.3 v. 4a., 5 v. 3a., £2.
350-0-350 v. 100 m/a, 6.3 v. 3a.,5 v. 2 a.,0r 4 v,
version, £1/6/3.

350-0-350 v. 75 m/a., 6.3 v. 3 a., 5
version, £1/1/9.

300-0-300 v. 60 m/a. 6.8 v. 3 a. 3
versjon, £1/0/3.

250-0-260 v. 60 m/a. 6.3 v. 3a., &
version, 18/9.

700 v.10 m/a.,6.3v.1.5a.,4 v.1a.,18/6.
250-0.50010 m/a., 6.3 v. 3a.,4v.1a. 18/6.

6.3 v. 1} a. Heatertraus. 230 pri. only, 6/9.

4 v.2a, Heatertrans. 230 pri. ouly, 6/9.

6 v.68a. O.7T. Heatertrans. 230 pri. only, 15/6.

8.3 9. 3a, O.T. Heatertrans. 230 pri. only, 12/8.
12v.14a.0.T. Heatertrans. 230 pri. only, 8/8.

NUSOUND CHOKES,

OH4, 10 K., 150 obms, 75 m/a., 4/6.

CH5, 10 H., 300 ohms, 60 m/a., 4,6.

CH10,15 H., 250 ohms, 80 m/a.,shrouded, 10/9
CHS, 10 H..300 obms, 100 m/a. ,shrouded. §/8.
CH9, 10 H., 200 obms, 150 m/a.,chrouded. 12/9

CH2, 5 H., 80 ohms, 250 m/a.,shrouded, 19/6.

Our comprehens've list o fTV-—Radioand Gramopbone
equipment, etc.,is now available. Price 4d. post free.

(Tapped pri. unless

v 2a,,0r4dv.
v.2a.,0r4v

. 2a.,0r 4 v,

|

CRYSTALS

of OUTSTANDING
QUALITY

TYPE “S*"
VFrequency range : 100 Ke/s
to IS Mcfs. Black bakelite
case, 13" high, I%" wide,
2 chick, with two }” dia-
meter pins spaced 7 apart.

d

BROOKES CRYSTALS

10, Stockwell St., Greenwich. London. S.E.10

Phone : GREenwich 1828. Cables : XtalsLondon.
Grams : Xtals Green London.
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SITUATIONS VACANT

TEOHNIOAL writers r
edit reports and handbooks for publication,
Qualifications: A good general training in elec-
tronics with wide practical experience of elec-
tronic equipment. Marked critical faculty and
ability to° write clear English.—Applicants
should write, giving full details and quoting
ED/19, to Personnel Department, E.M.I., Ltd,,
Blyth Rd., Hayes. Midax. 15963

DMIRALTY.—Draughtsmen experienced in
electrical and/or mechanical engineering

are required for service at various experimental
establishments in the South of England.
knowledge of electronic engineering will be an
advantage. Appointments will in the first
instance be an unestablished capacity. but
there will be an early opportunity to compete
for established appointments.
COMMENCING salary will be assessed accord-
ing to age, experience and location of employ-
ment within the range of £283-£525.
CANDIDATES must be British subjects under
age 40 on 1/8/50 and have served an engineer-
ing apprenticeship or had equivalent workshop
experience of at least 3 years. They shouild
possess the Ordinary National Certificate. and if
over 23 years of age should normally possess
the Higher National Certificate (or equivalent).
HOSTEL accommodation is avallable at some
establishments.
APPLICATIONS, stating age and details of
technical qualifications and apprenticeship (or
equivalents) and workshop and drawing office
experience, should be sent to Admiralty (C.E.11.
Room 88), Empire Hotel, Bath.. Origmal testl-
monials should not be forwarded with applica-
tion. Candidates required for Interview (at
London or Bath whichever is nearest) will be
advised within two weeks of receipt of applica-
tion, [5952

MECHANICA.L desl&;ner required by Marcond
Instruments Ltd.. St. Aibans: applicants
must be experienced in layout of electronic
equipment, and communication experience Is
desirable; interviews can be arranged on Satur-
day mornings for suitable appllcan:s.—Ap?ly
giving full details, quoting Ref. 464, to Cen ral
Personnel Services, English Electric Co., Ltd..
24-30. Gillingham St., Westminster S.W.[l5875

AN electronic engineer is required for labora-
tory development work on measuring and
control equipment for works use; candidates
should preferably have a degree in Physics or
Electrical Engineering and some post-graduate
experience; salar¥ according to age and ex-
Berience.—-Appllca ions should be made to the
irector of Research, G.K.N. Research Labora-
tories, Manor Warks, Ettingshall, Wolver-
hampton. [5949

TELEVISXON development engineer, with at
least four years' laboratory experience in
the development of vision and sound receivers.
required to fill a vacancy in a new section; appli-
cants should have commercial experience in the
design of such equipment for production.—Apply
in writing, giving age, qualifications, details of

experience, salary required, etc., to the Person-
nel Dept., Cinema-Television, Ltd., Worsiev
Bridge Rd.. Lower Sydenham, S.E.26 15930

AN excellent opportunity exists for a deslgn-
draughtsman with experience of the en-
gineering design of lightweight airberne radio

equipment; must have good qualifications and
first-class practical experience for an appoint-
ment in which initiative is essential.—Apply in

writing to the Personnel Officer (Ref. GBLC/
KTH), Research Laboratories of the General
Electric Co., Ltd., North Wembley, Midm[?seé‘é

stating age, qualifications and record.

ATTRAC’I‘IVE staff vacancies for draughtsmen
exist at Chelmsford and in London with
Marconi’'s Wireless Telegraph Co., Ltd.; con-
tinued expansion of the company’s work cails
for increased D.O. output and electrical or
mechanical draughtsmen are invited to apgly
for these permanent staff positions on the de-
sign and development of radio and radar equip-
ment,—Write, giving full detafls, quoting ‘refer-
ence 1424, to Central Personnel Services, English
Electric Co., Ltd., 24-30, Gillingham 8t., Lon-
don, S.W.1. - {5769

GRADUATE engineers and physicists are re-
quired by the Research Laboratories of the
General Electric Co., Ltd., East Lane, North
Wembley, Middx., for work in the flelds of (a
High Frequency Heating; (b) Illumination; (c
Radio Valves (d) Communications; and (e
Waveguldes; vacancies exist for junior and senior
graduates and some will be especially suitable for
sounger ex-servicemen, whose eXxperience is
imited to Service work.—Applicants should write
to the Personnel Officer (Ref. GBLC), quoting
details of age, experience and qual1ﬂ¢:ahons[.5903

INISTRY OF CIVIL AVIATION.—Vacancies

for radio mechanics; men between the ages

of 21 and 40 are invited to appiy for appoint-
ment as radio mechanics in the Ministry of Ciyil
Aviation for service at civil aviation radio
stations; candidates should possess knowledge of
the fundamenta] principles of electricity and
radio and have had practical experience in the
maintenance of radio or radar equipment.—Full
particulars and application forms can be ob-
tained from the Ministry of Civil Aviation,
Estla/E5/24/01. 19-29. Woburn Place. London,
wcCel. 15870

uired to prepave and l
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SITUATIONS VACANT

SENJOR electronic engineer required om coil
and filter design for high priority government
contracts by large well-known company in Lon-
don area; candidates must be British subjects
and should have a good degree in physics or elec-
trical engineering and some years’ expérience in
the design of filters and transformers; the post
is permanent, progressive and pensionable.—
Apply in confidence stating full particulars, to
Box 6506. [5969

ENIOR mechanical designers required by very
large light engineering company in _the
Eastern suburbs of London, applicants must have
wide experience in design, too.ing and manufac-
ture of small and intricate parts for use in pre-
cision light engineering: some experience of the
radio industry desirable; the salary will be from
£700 per annum upwards accordmf to experi-
ence.—Kindly state full details 0f experience
with age to Box 6492. 15919

D ARCONI'S WIRELESS TELEGRAPH Co.,

Ltd., require staff for their modern develop-
ment laboratories at Chelmsford, Essex, un-
dertake important deve.opment work on interest-
Ing radar projects; qualified electrical engineers
and physicists, with experience of radar, are re-
quired at various leve.s; there is also scope for
young men without experience, inciutding those
who possess the highest academic attainments;
where necessary a period of training will be given
at the Marconi Col.ege.—Please send full details,
indicating present salary level, quoting Ref.
474, to Central Personnel Services. English Elec-
tric Co., Ltd., 24-30, Gillingham St.,, London,
S.W.1. [5783

APPLICATIONS are invited for the positions

of electrician &teleghones) and electrician s
mate (telephones) in the Communications Sec-
tion from persons who have had experience in
the installation and/or adjustment, and main-
tenance of automatic telephone equipment and/
or supervisory remote control eguipment; manu-
tacturer’s works experience will be an added re-
commendation,; wages and working conditions
are in accordance with N.J.1.C. Agreement for
the Electrical Supply Industry; the present rate
for e.ectricians (te.ephones) is 39d per hour, and
for mates 33.5d per hour, for a 44-hour 5-day
week.—Appiications, stating age. qualifications,
experience, etc., should be addressed to the Divi-
sional Secretary, British E.ectricity Authority,
London Division, Ergon House, Horseferry Rd.
Westm-.nster, S.W.1. [594'7

B/IARINE radar engineer required by major
British oil company for service at a Middie
East port: appilcants must not be over 35 years
of age, and must be Associate Members of the
Institute ot Electrical Engineers. or possess com-
parable academic qualifications, coupied with a
wide knowledge and experience of post-war
Mercantile Marine radar equipment mainten-
ance; general knowledge and some experience of
marine radio communication systems wouid be
an advantage: the successful applicant will be
required to institute a small maintenance depot
capable of offering emergency service to ships
fitted with a variety of radar equipments: he
would also be required, as a secondary sommit-
ment, to service marine radio communichtion
systems, including VH/F radio telephone eauip-
ment: the post carries an attractive salary com-
mensurate with the above, plus a generous
allowance in the local currency,; there is a pen-
sion scheme, and terms and conditions of service
are good.—w.r‘ite. %wing personal particulars
and details of qualifications and experience,
uoting Department F.205, to Box 2908 at 181
resham House. E.C.2. 15883

.M.I. ENGINEERING DEVELOPMENT, Ltd.,

offer outstanding opportunities for experi-
ence in interesting development in many
branches of electronic engineering including
radar, radio communication. television receivers,
audlo-frequency engineering and magnetic re-
cording; applications will be welcomed from men
with engineering or physics degrees or the
equivalent, with design experience; salaries
according to age and experience.—Applicants
should write giving full details to Personnel
Department, ED/21, E.M.I. Engineering De-
velopment, Ltd., Blyth Road, Hayes, Mlcld[xs;8033

HE following staff are required for interest-
ing, high grade design and development
work for radio, television and domestic elec-
trical appliances, expenses will be paid for
selected applicants to attend interview but only
first-class men will be considered, Er\th. Kent

district, 5-day week: One senlor.' designer
draughtsman for radio and television; one
senior designer draughtsman for domestic

appliances; one senfor jl% and tool draughtsman;
one estimator, preferably with tooling experi-
ence.—Please write confidence stating quali-
fications, experience, age and salary required to

0X 6496. [5937

ABORATORY assistants with Ordinary or
Higher National Certificate, or City and
Guilds Full Technological Certificate are required
at Stanmore, Middx,, for work with research en-
gineers engaged on new developments; experi-
ence in a radio or. television laboratory and
ability to construct wire and test communications
equipment and to use machine tools are essential;
replies will be sent to all applications sent to—
e Personnel Officer (Ref. GBLC/KTH), Re-
search Laboratories of The General Electric Co.,
Ltd., East Lane, North Wembley, Middx., which
give full details of age, academle qualifications
and experience. [5913
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SITUATIONS VACANT

ELSON RESEARCH LABORATORIES,
ENGLISH ELECTRIC Co., Ltd.. Stafford.
require draughtsman for development work on
vacuum- devices, inc:uding industrial type elec~
tronic valves; must have flair for design of jigs
and fxtures for assembly and processing of com-
ponents and be familar with modern shop
techniques in this field; salary according to
gqualifications and experience.—Apply, mention-
ing reference 143A. to Central Personnel Services,
24-30. Gillingham St.. London. S.W.1. 15881

SITUATIONS WANTED

XPERIENCED sound engineer desires posi-
tion; Lancs/Ches; cinema or P.A.; OWR oar

and e%gipment; would consider ‘* free-lance.”’—
Box 6501. 15964

B ANAGER/buyer television, radio, electrical;
over 20 years’ experience buying, sales ser-
vice, staff control, costing, accounts, etc., seeks
post of responsibility with wholesalers or manu-
facturer; good technical knowledge.—Box [65;&"]76

TECHNICAL TRAINING

ITY & Gullds (Electrical, etc.), on * No
Pass—No Fee ”* terms. Over 95% suc-
cesses, For full details of modern courses in all
branches of Electrical Technology send for our
176-page handbook, free and post free.—B.I.E.T.
(Dept. 388A), 17, Stratford Place, London,[\gl.lli

TUITION
'I‘ELEVISION.

THE only school in Great Britain devoted solely
to training in television. Postal course prospec-
tus.—Principal, Gothic Television School, 13,
North Ave., London, W.13. toos1
ADIO training.—P.M.G. exams. and LE.E.
Diploma; prospectus free.—Technical Col-
lege, Hull. fol11
REE to engineers—brochures giving details
of training for AM.I.Mech.E., AM.IEE..

City and Guilds, draughtsmanship, etc.
E.M.I. INSTITUTES (associated with HM.V.),
Dept W.W.1, 10, Pembridge Sq., London, W.2.
Bay, 5131. {0001
‘NTIRELESS operating; attendance and postal
courses; stamp for reply Manager, The
Wireless School, Manor Gdns.. London, N.[’].gm

5

OTHING succeeds like success! What we
have done a thousand times we can do
again, for you.—Sge the B.N.R.S. Advt. on
page 88. 0172

IRELESS, land, sea and alr; students, both
sexes, age 14 upwards. trained for interest-
ing appointments in all branches of radio; low
fees, ‘boarders accepted; 2d stamp for pros.—
Wireless College, Colwyn Bay. {oo1s

.M.I.Mech.E., A.M.Brit.I.R.E., City and
Guilds, etc., on ** no pass—no fee ’’ terms;

over 95% successes. For details of exams. and
courses in all branches of engineering, build-
ing, etc., write for 176-')m§e handbook—free.—
B.I.LE.T. (Dept. 387B), 17, Stratford Place, Lon-
don, W.1. [0118
ELEVISION postal course for radio trades
Examination Board's diploma, also postal
courses for P.M.G. 2nd and 1st class Certifi-
cates and_Amateur Radio Transmitting licence.
—Apply British School of Telegraph . Lid.
179, Clapham Rd., London, S.W.9. A0 yenrs!
experience in coaching students in wireless
telegraphy and allied subjects.) [o124
THE Institute of Practical Radlo Engineers
have available home study courses in every
phase of radio and television engineering,
spzclalising in the practical training o‘g,appren-
tices in the retail trade; enrolments limited, fees
moderate.—The Syliabus of Instructional Text
may be obtained post free from the Secretary,
I.P.R.E., Fairfield House, 20, Fairfleld Rd..
Crouch End, London, N.8. fooss

BUSINESSES FOR SALE AND WANTED

‘N]IRELESS telegraphy school and marine
radio repair business for sale, good turn-
over; owner leaving district.—Write Box 6255.

15884
OR domestic reasons, working director
wishes dispose 51 r cent goldlng in

limited company of flourishing North London
radlo retatlers, fully furnished flat in modern
block nearby if needed; £1,385 for quick sale.—
Page. Moore & Page. 30. Ely Place, E.C.1.

5746

BOOKS INSTRUCTIONS, ETC. o

BERNARDS Radio Publicatlon. Send 1d
stamp for list now.

MASON & SON, Ltd., Wivenhoe, nr. Colchester,
Essex. {0094
EBB’S 1948 radio mng of world, new multi-
colour printing, with up-to-date call signs

and fresh information on heavy art paper, 4,6.
post 6d: on linen, on rollers, 11/6, post 9d.—
Webb's Radio, 1-4, Soho St., W.1. Gerrard ngQ.
115

" RADIO Servicing '’ by Abraham Marcus; a
complete handbook which covers theory

and practice and shows how to deal with ail
radio faults; write for free descriptive leaflet to
—Allen & Unwin, 40 Museum St., London.
w.Cl, [5786A
.P.R.E. Technical Publications; 5,000 align-
ment peaks for superheterodynes, 4/8 post
free; The Practical Radio Engineer, quarterly
gubllcatlon of the Institute, sample copy 2/~ post
Tee; membership and examination data, 1/-
post free.—Secretary, [.P.R.E.. 20, Fairfield
Rd.. London. N.8. (0089

Printed in Great Pritaio for the Pablishers, ILiFFs & Boss, Lrp., Dorset House, stamlord_st..London- SJ!‘j. by 'rnx_conswu.x. Pruass LTp., Paris Garden, Loudon, 8.E.1. Wireless
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Condenser leadership

—1ryom the /nsrade

I. All-aluminium non-corrosive internal construction

2. Pure aluminium foil & paper winding

3. Viscous electrolyte giving long life over

wide temperature range

4. Full hermetic rubber sealing to

tube and rivet

. Hot tinned tags for safe
and easy soldering

6. Separate negative tag:
no ‘‘open-circuits”’ due
to chafed foil in case Mr. Test

spinning.

The T.C.C. ‘*Micropack ™ ranges of dry electrolytic
condensers are fully tropical and compact. The exceptionally
wide temperature performance permits of use at extremely
low temperatures. Plastic protective sleeving can be fitted
to insulate condensers from surrounding metal parts.

Range: 6 to 500v, D.C. working. Capacity : | to 100 uf.

“MICROPACK” ELECTROLYTIC CONDENSERS

THE TELEGRAPH CONDENSER CO. LTD - RADIO DI/VISION - LONDON « W.3 « Tei: ACORN 0061 (9 lines
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