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VALVES AND THEIR APPLICATIONS 
By M. G. SCROGGIE, B.Sc., M.I.E.E. 

No.15: Mullard System of Type Nomenclature for Receiving Valves 

EXCEPT to the abnormal mind that can 
do things like memorizing the Telephone 
Directory, valve type numbers no doubt 

seem too numerous, complicated and unintelligible 
to be worth the effort of studying. Many different 
systems of nomenclature have been used from time 
to time, and I suppose it is generally realized that 
most of them convey to the initiated some informa- 
tion about the valves so named. A system has 
been in use for Mullard receiving valves for the 
last nine or ten years, and some of the names - 
such as EF50 - are now very well known; yet I 
wonder how many who are familiar with them 
know what they mean. Although it is perhaps 
less obvious than usual that they mean anything 
at all, they do in fact tell one most of the things. 
one wants to know at the outset, without being 
cumbersome or hard to remember. 

Take the EF50. This name indicates that the 
valve is a voltage -amplifying pentode with a 6.3V 
heater, on a B9G base, and is the earliest Mullard 
type of that description. So far as I am aware 
there is no such valve as a DBL33 in existence or 
contemplated, but if it did appear, anyone with the 
key would know it was a double -diode -output 
pentode with a 1.4V filament, on an octal base; 
the third of that kind to be developed. 

There is much to be said for this scheme, which 
is set out below, but there is only space just now 
to point out one or two things about the system. 
All valves which differ only in the final figure of 
their names are of the same general type and have 
the same base and heater or filament. The last 
figure enables them to be placed in order of appear- 
ance. If one is interested only in valves of a 
particular heater voltage or current, then all those 
whose names begin with a letter other than the 
selected one can be ignored. Similarly, the first 
figure enables all valves fitted with a particular 
base to be picked out. The second letter indicates 
the electrode structure and general characteristics 
or purpose. A third letter is used to define an 
additional electrode structure in the same bulb. 

Many valve users are concerned with only one 

or perhaps two heater ratings and bases, so have 
little to remember beyond the second -letter list. 

It is important to note that the system does not 
cover valves on the British 4, 5 and 7 pin bases, 
and applies only partially to the side contact 
valves and to one or two early television types. 

KEY 
FIRST LETTER Filament (f) or Heater (h). 
A 4V f or h. G 5V f or h. 
C 0.2A h. K 2V f. 
D 1.4V f. P 0.3A h. 
E 6.3V h. U 0.1A h. 
SECOND LETTER (and third if necessary): 

Electrode Structure. 
Single diode. L Output pentode. 
Double diode. M Electron beam indicator. 
Triode. N Gas triode. 
Output triode. *P Secondary emission valve. 
Tetrode. W Half -wave gas rectifier. 
Voltage ampli- X Full -wave gas rectifier. 
fying pentode. Y Half -wave vacuum 
Hexode. rectifier. 
Heptode or Z Full -wave vacuum 
octode. rectifier. 

* As a third letter only. 
FIRST FIGURE (Base). 
2 B8G (Loctal). 5 B9G or special. 
3 Octal. 7 Sub -miniature. 
4 $8A. 9 B7G. 
SECOND FIGURE (and third if necessary): 

Development Number. 

This is the fifteenth of a series written by M. G. 
Scroggie, B.Sc., M.I.E.E., the well-known Consulting 
Radio Engineer. Reprints for schools and technical 
colleges may be obtained free of charge from the 
address below. Technical Data Sheets on all types 
of valves are also available. 
THE MULLARD WIRELESS SERVICE CO. LTD., 
TECHNICAL PUBLICATIONS DEPARTMENT, 
CENTURY H OUSE, SHAFTESBURY AVE.,WC.2. 

Advertisement of The Mollard Wireless Service Co. Ltd. (M.v.M. 56) 
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Comments of the Month 
ACOPY of the " Final Acts " of the Atlantic 

City International Conferences has now 
reached us. This bulky volume, which, in 

the French -English text, runs to well over I,000 
pages, bears witness to the extent to which radio 
-and the organization needed for its international 
regulation-has grown since its predecessor was 
issued. The book is divided into three sections : 

International Telecommunication Convention ; 

Radio Regulations and, lastly, Recommendations 
and Resolutions adopted by the Radio Conference. 
Of these, the Regulations, which contain the fre- 
quency allocation tables for the various services, 
are by far the most important to the majority of 
wireless men. The information contained in this 
section is essential to anyone concerned with the 
international aspects of radio, and is also of great 
importance to all serious students of the subject. 

At the last conference, held in 1938, the upper 
limit of allocated frequencies was 200 Mc / s ; at 
Atlantic City this figure was raised to Io, 5oo Mc / s. 
As has already been reported, the most drastic 
changes were in the H.F. bands with world-wide 
range, over which rigid control and complete 
international agreement are essential. Allocation of 
the higher frequencies (mainly with a limited 
visual range) can be made on a more local basis, 
except that full international uniformity is needed 
for a limited number of services such as those pro- 
viding aids for sea and air navigation. 

It is a matter for self-congratulation among wire- 
less men that so much was achieved at Atlantic 
City. In this post-war world, bedevilled as it is 
by international jealousies and the conflict of rival 
ideologies, it is something of an achievement to 
have secured complete acceptance of the frequency 
allocation plan. In spite of this success, the 
" Final Acts " bear many marks of the times, in 
the shape of reservations and the acceptance of 
" official " languages with no real international 
currency. 

An important outcome of the conference is the 

March 1948 

setting up of an International Frequency Registra- 
tion Board, endowed with as much international 
authority as one can expect in the present state of 
the world to approve and " register " frequencies 
for individual services. This is a real improvement 
over the former system of legalized " squatting." 

It is understood that no arrangements have yet 
been made to print the " Final Acts," or even the 
" Radio Regulations " section of it, for distribu- 
tion in this country. But, as the book is of great 
value to a section-though perhaps a limited one- 
of the radio public, it is to be hoped that it will 
eventually be obtainable here. 

FUTURE OF RADIOLYMPIA.-Approval of 
the Radio Industry Council's decision that no 

s National Radio Exhibition shall be held this year 
will inevitably be tinged with some regrets. The 
reason given-to allow the industry to concentrate 
without distractions on the achievement of its ex- 
port target-is valid, but on the other hand, the 
exhibition of last year was a resounding success, 
and it undoubtedly did more than any other event 
to re-establish the prestige of British radio abroad. 

That prestige had suffered severely as a result 
of the ill-conceived decision to postpone detailed 
publication of British wartime developments until 
virtually the full story had been told elsewhere- 
notably in America. Wireless World's strictures 
against this deplorable policy proved to be well 
justified ; when the story was disclosed at the 
Radar Convention in 1946 it had no " news value " 
and was virtually ignored by the technical Press of 
the whole world. Radiolympia, 1947, went a long 
way towards showing that British radio is still very 
much worthy of notice in technical circles every- 
where, and the good results of it are still to be seen. 
Now that there is to be no 1948 show to keep that 
idea alive, those responsible for authorizing 
publication of developments should shake off the 
remaining traces of wartime "security -minded- 
ness" that are still sometimes evident. 
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British. Sub -miniature Valves 

IN the past, the market for sub- 
miniature valves has been 
largely dominated by Ameri- 

can manufacturers. These ex- 
tremely small valves have found 
wide application in hearing -aid 
equipment in which compactness, 
light weight, and low power drain 
are the generally accepted design 
criteria. 

Further progress in this field is 
marked by a new series of Mullard 

valves represent a notable ad- 
vance in -manufacturing tech- 
nique, and open up wide fields of 
possibility to the designer of mini- 
ature electronic equipment. 

The low filament current has 
been obtained through the use of 
oxide -coated tungsten filaments 
of extremely small diameter. The 
use of such filaments has been 
made possible by research into. 
the properties of tungsten, and 

special tech - 
piques have been 
evolved for main- 
taining the purity 
and homogeneity 
of this material 
during the initial 
processes. In ad- 
dition, a special 
all -glass va l v e 
sealing technique 
has been de - 

TOP MICA DISC 

U SHAPED ANODE-. 

MICA DISC 

GLASS 
BASE 

FILAMENT SPRING 

"GETTER.' 

+F 

o 
o 

oA 
-F A Gs oG z/ 

GI _/ 

ANODE SUPPORT WIRES 

sub -miniature valves which are 
characterized by an extremely 
low filament current. Developed 
in collaboration with the Post 
Office Research Station for use in 
the Government -sponsored hear- 
ing aid described in the January 
issue of Wireless World, these 

Fig 1. Construc- 
tional details of 
Mullard sub- 
miniature valves, 
ani.. base con- 
nections viewed 

from below. 

veloped which prevents damage 
to these extremely fine filaments 
due to the high temperatures nor- 
mally encountered in glass sealing 
processes. 

The electrode structure is re- 
markable for the ease with which 
it can be assembled. In spite of 

the extremely small dimensions of 
the valve, the major assembling 
operations may, in fact, be per- 
formed by relatively untrained 
women, the more precise and deli- 
cate welding operations being re- 
served for a comparatively few 
highly skilled operators. As a re- 
sult of this development hi manu- 
facturing technique, -it is- now 
possible to produce these ex- 
tremely small valves by efficient 
mass -production methods. 

Reference to Fig. r will show 
that the electrode structure ._is 
assembled between a pair of mica 
discs which are held in position 
by two support wires. The align- 
ment of the electrodes during 
assembly is determined almost en- 
tirely by precisely positioned 
holes in the micas. Additional 
rigidity is imparted to the whole 
structure by the anode which is 
firmly located in the top and 
bottom mica discs and is welded 
to the two main support wires. 

The most delicate operation in 
the assembly of these valves is 
the fitting of the extremely fine 
filaments. Each filament is fed 
through a small hole in the top 
mica and welded to a small nickel 
strip supported between two of the 
nickel contact wires in the glass 
base. The tensioning spring, at- 
tached to the filament, is welded 
to a small tag on the top of the 
third grid support wire. 
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The filaments operate at a com- 
paratively low temperature. As 
a result of this, there is a mini- 
mum loss of barium due to vapori- 
zation, and a consistent emission 
is maintained over long periods of 
operation. 

Another interesting feature is 
the consistent gain which is main- 
tained for decreasing filament vol- 
tages. This is illustrated in Fig. 
z, which shows the gain plotted 
against filament voltage for a 
DL7r output pentode used in the 
national hearing aid circuit. It 
will be seen from this that when 
the filament voltage is reduced to 
its normal limit of r.r a con- 
sistent gain is maintained, and 
that even when the voltage is as 
low as , 0.9, the reduction in 
gain is small. This means that in 
an amplifier circuit employing 
these new valves it is possible to 
obtain a high order of perform- 
ance over the maximum useful life 
of the L.T. cell, a feature of con - 

40 

so 

20 

3' o 

ooe 0r9 10 II 12 11 14 Is 

FILAMENT VOLTAGE 

Fig. 2. Gain is practically indepen- 
dent of filament voltage over a wide 

range. 

siderable importance in equip- 
ment such as hearing aids and 
similar miniature electronic 
equipment. 

Three sub -miniature valves are 
at present being manufactured, a 
voltage -amplifying pentode DF7o, 
and two output pentodes, DL71 
and DL72. They are of the ro - 
mm (0.4 in) cylindrical type, the 
lengths being 3o mm (1.18 in) for 
the DF7o and 38 mm (1.5 in) for 
the DL7r and DL72 output pen- 
todes. These valves compare 
favourably in size .with corre- 
sponding sub -miniature valves of 
American manufacture, whilst 
having the advantage over the 
latter of a lower filament current 
for equal performance. This ad- 
vance has been achieved without 
introducing any loss in the 
robustness and rigidity of the elec- 
trOde structure, and these valves 
are characterized by a marked re- 

sistance to mechanical shock, and 
freedom from microphony. The 
lead -out wires are tinned to facili- 
tate direct sol- 
dered connection 
into the circuit. 

T h e hearing - 
aid circuit for 
which these 
valves were de- 
veloped employs 
two voltage -am- 
plifying pentodes 
DF7o followed by 
either a DL7r or 

E .. 
.-° 

DL72 output 

Fig. 3. Character- 
istic curves of the 
DL7r output pen- 

tode. 

l' 

o 

The principal characteristics of 
the DL7r output pentode are 
shown in Fig. 3 and the operating 
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pentode, depending upon whether 
the circuit is for use with 
a crystal or magnetic -type ear- 
piece. The 0.625 -volt filaments 
of the DF7o valves are connected 
in series and are fed, together with 
the 1.25 -volt filament of the out- 
put pentode, from a dry cell. The 
total current taken by such a fila- 
ment circuit is no more than 
5o mA at an average of 1.25 volts, 
whilst the total power consumed 
by the unit is normally less than 
}th watt. The filament current 
taken by a similar circuit employ- 
ing equivalent valves of American 
manufacture is 75 mA. In this 

20 30 40 50 60 70 

V. 

data of the valves are given in 
the table below. The limiting 
voltages for the anodes and 
screen grids of all three valves is 

45 volts maximum. 
It is yet too early to envisage 

the effect that this major develop- 
ment in valve -manufacturing 
technique will have on the future 
design of miniature electronic 
equipment. For some time it is 
to be expected that their use will 
be confined to hearing -aid circuits. 
However, as the supply position 
is improved and further experi- 
ments are conducted on the per- 
formance and characteristics of 

V; 
If 
Va 
Vg., 
Vg1 
la 

lg, 

G,n 
Voltage gain R-111111. 

Rg7 = 3Mf2 
Power output for 10% 

total distortion 

DF70 
Voltage 

Amplifying 
Pentode 

DL71 
Output Pentode 

DL72 
Output Pentode 

0.625V 
25 mA 
30V 
30V 

0 
0.375 mA 
0.125 mA 
0.22 mA/V 

35 

1.25V 
25 mA 
45V 
45V 

-1.25V 
0.6 mA 
0.15 mA 
0.55 mA/V 

6mW 
(R.= 100,000 ohms) 

1.25V 
25 mA 
45V 
45V 

-4.5V 
1.25 mA 
0.4 mA 
0.5 mA/V 

23mW 
(ft. ----30,000 ohms) 

application, therefore, the use of 
these new British sub -miniatures 
results in a reduction in filament 
current of over 3o per cent. 

these valves, it may well be that 
they will lay the foundation of a 
new era in the design of small, 
low -power electronic units. 

c 
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THERE are countless uses 
for a good audio -frequency 
oscillator in every field from 

simple fault-finding to pure re- 
search, and very many designs 
have been proposed at different 
times. Almost all of these employ 
either the beat -frequency principle 
or resistance -capacity phase -shift 
networks, since tuned circuits in 
the audible range are impractic- 
able and simple oscillators cannot 
be used. The beat -frequency 
arrangement has the advantage 
that a wide frequency range can 
easily be obtained, but it has very 

z 

poor stability, unless elaborate and 
costly precautions are taken, par- 
ticularly at the lowest frequencies 
where " pulling -in " may occur. 
R -C oscillators can be made to give 
better waveforms and amplitude 
stability, and for these reasons 
they are now generally preferred. 

The majority of R -C oscillator 
designs that have been published, 
however, are rather complicated 
and require either careful adjust- 
ments or the use of components 
which are not readily obtainable. 
Most circuits using the Wien 
Bridge network, for instance, call 
for ganged resistors, and special 
low -current bulbs are generally 
used to limit the amplitude. As 
a result of these complications 
most experimenters and service- 
men have not been able to make 
these circuits up themselves. 

The circuit described in this 
article is designed to overcome 
these objections by using a modi- 
fied " parallel -T " type of network 
and an amplifier which automatic- 
ally limits the amplitude of oscil- 
lation. It is possible to build a 
practical single -valve oscillator 
using comparatively few compo- 
nents to cover nearly the whole of 
the audible range. 

Single -valve A.F. 
Simple R -C Circuit Covering 35 to 16,000 ch 
The basic circuit arrangement 

used is shown in Fig. r, and it 
will be seen that this may be con- 
veniently divided into two parts 

Fig. s. Basic circuit 
of the simple R -C 

oscillator 

which will be considered separ- 
ately in detail. 

Phase -Shift Network. - The 
phase -shift network used is shown 
basically in Fig. r, and it will be 
seen that it has a single fre- 
quency -control resistance R,. The 
components R, and RZ are made 
roughly equal, as also are C, and 
C2, but there is no 
need to use accu- 
rately matched 
pairs. Also the 
impedance of each 
step in the network 
is made so that the o sµF 
previous step is 
n o t noticeably 
loaded, and R, 
and C, are chosen 
to have about 
equal impedance 
in the centre of the 
frequency range, 
as also are Rs and 
Cs. Under these 
conditions it is not 
difficult to show by 
a vector analysis 
that there is a criti- 
cal frequency fo 
where the phase - 
shift and attenu- 
tion are both zero. 

zM11 

The relationship may be ux 
pressed : 

f2= 
C4/r2R1C1C3 Rs 

The frequency is thus approxi- 
mately proportional to the inverse 
square root of the resistance R,, 
but when R, is very small the 
approximations break down and 
the frequency rises to a definite 
limit. With an ordinary volume 
control for R, it is possible to get 
frequency ranges of at least 23: I, 
as the control covers a useful 
range of over goo : I in resistance, 
and so two ranges can be made 
to cover the whole audible band. 
Since the relation between fre- 
quency and resistance is a simple 
power law, it can be shown that 
an accurately logarithmic poten- 
tiometer will give a logarithmic 
frequency range, and an ordinary 
volume control gives a good 
approximation to a log range, if 
it is wired so that the lowest fre- 
quency comes at the high -volume 
end and the taper spreads out the 
high frequencies. 

Maintaining Amplifier. - The 
amplifier circuit, to maintain the 
oscillations, is required to give a 
gain just greater than unity 
without phase -inversion, and to 
be as free as possible from phase - 

Fig. 2. Circuit of the 
ampifier, with auto- 
matic gain contlrol 

Skfl 
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Oscillator 
in Two Ranges 

shift at all the frequences covered. 
It is also required to have 
a high input and low output 
impedance, so as not to upset the 
R -C network, and lastly, it must 
provide a practically distortionless 
reduction of gain to limit the am- 
plitude of the oscillations. The 
circuit which has been evolved, 
and which is shown in Fig. 2, ful- 
fils all these conditions without 
using any unusual components. 

(a) 
Fig. 3. Switching circuits for the network ; (a) for a log control, (b) for continuous coverage. 

By K. C. JOHNSON 

usual way, but in order to reduce 
the phase distortion and assist 
the symmetry of the two stages, 
most of the leak is made common 
to both grids. It must be remem- 
bered that this arrangement has 
a long time -constant, and several 
seconds are required for it to 
charge up when the oscillator is 
switched, on, so that oscillations 
do not start as soon as the valve 
is warmed up. 

It is essential that the H.T. 
supply to the amplifier should be 
as free as possible from 50- or too - 

should not serve as the conditions 
are not critical, but it may be 
necessary to alter some of the 
component values to get best re- 
sults. Since the valve may acci- 
dentally be " on " with the oscil- 
lator not running and no grid 
bias it should be arranged that 
the anode current can never 
seriously exceed the maximum 
value. This is not difficult as a 
large smoothing resistance is re- 
quired in any case to remove 
ripple. 

The range -switching system is 
quite conventional and Fig. 3 (a) 
shows the arrangement for a 
logarithmic frequency control. It 
is often more convenient, how- 

A double triode is used in the 
circuit shown as a two -stage am- 
plifier with cathode coupling. In 
this arrangement the grid swings 
of the two valves are very nearly 
equal and opposite, so that even 
with the small anode loading 
almost all the even harmonics are 
automatically eliminated. The 
small anode loads, however, mean 
that the Ia / Eg characteristics of 
each valve are not linearized and 
the overall slope can be reduced 
by the application of grid bias, 
without loss of overall linearity. 
Since the third harmonic distor- 
tion in a triode is always small 
and the second and fourth har- 
monics have been practically 
eliminated, this amplifier is very 
free from distortion even though 
it also has variable gain. 

The bias, which serves to re- 
duce the gain, is obtained with a 
grid leak and condenser in the 

cycle ripple, and generous 
smoothing is necessary to remove 
it This is because the oscillator 
behaves as a series -tuned circuit 
of high Q, and a small hum ripple 
can build up to a very large ,am- 
plitude in the output when the 
oscillator is tuned close to its fre- 
quency. For the same reason it 
is advisable to take care to pre- 
vent hum being induced into the 
high -impedance grid leads, by 
using the valve pin farther from 
the heater in a double triode, by 
arranging the switching so that 
there is a minimum of wiring at 
the high impedance, and, of 
course, by screening the leads and 
components. 

Practical Circuit. - The valve 
used is a 6SN7 double triode 
which gives satisfactory results 
with the component values 
shown. There is no reason, how- 
ever, why any pair of triodes 

(b) 

ever, to have a continuous cover- 
age of the band without a break, 
so as to sweep an amplifier for 
resonances or dead spots, and 
this is provided by the second 
switching circuit, Fig. 3 (ò), 
which can be arranged to give 
ascending frequency with a clock- 
wise movement of the control on 
one range and anti -clockwise on 
the other. With this second cir- 
cuit a linear control should be 
used to make the law the same on 
either band, but the high -fre- 
quency end of each range will be 
cramped. 

The output from the oscillator 
is taken from the anode load of 
the second triode where the im- 
pedance is lowest and the pre-set 
resistance can be used to compen- 
sate for the load directly. If an 
audible note is required it is quite 
satisfactory to connect a speaker 
to the anode resistance through 
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;Ingle -valve A.F. Oscillator- 
; suitable transformer, and a 
useful power may be obtained 
without further amplification. 
For most purposes, however, a 
voltage is wanted and this may 
also be taken from the second 
anode, with a suitable attenuator 
and blocking condenser to isolate 
it from the H.T. supply. 

The full circuit diagram of the 
finished instrument is then shown 
in Fig. 4. The pre-set gain con- 
trol must be adjusted to give the 
minimum amplitude of oscilla- 
tion, with satisfactory uniform- 
ity over all the ranges, to ensure 
the best waveform. This adjust- 
ment is not at all critical and is 
easily made with a good A.C. 
voltmeter. With the circuit 
shown the best setting gave a 
reading of about 3 volts R.M.S. 
on the lead into the R -C network, 
and the frequency ranges covered 
were then 35 to 800 and boo to 
i6,000 c / s, with the amplitude 
constant to better than ro per 
cent throughout both ranges. 

Extension of Range.-It is 
quite possible to use this circuit 
for frequencies outside the aud- 
ible range, provided that precau- 
tions are taken to overcome the 
losses, which become important. 
The frequency ranges, however, 
are not so wide, and owing to 
phase -shifts, the simple frequency 
relation no longer holds. For these 
reasons it is best to use ranges of 
ro : r only, and it is then pos- 
sible to arrange the switching so 
that some of the condensers are 
used twice on different ranges. 

+0.1µF 

.Mn 

20k f1 

500pF 

O OIµF 

The method of overcoming 
these losses is to increase the gain 
of the amplifier by increasing the 
anode load as required for each 
range, as shown in Fig. 5, and 
this provides an adjustment for 
each end of each range separ- 
ately. For the lowest frequen- 

Fig. 5. Circuit for a four -range oscillator showing methods that can be 
used to obtain uniform amplitude an -I save condensers. 

cies, however, it is better to in- 
crease the grid condensers, and 
decouple the anodes individually. 

When these precautions are 
taken it is possible 
to design an 
oscillator covering 
at least from 

oSµF 

20kû2Mn 

IÎ°IÌI 
o IµF+ +000SµF 

T 1 
S5k11 

5 c /s to 120 kc /s in four ranges, 
with substantial overlap, and the 
same good waveform and con- 
stancy of amplitude throughout. 

+250V 

Fig. 4. Circuit diagram of oscillator covering 35 to 1,600 c's. 
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Push-pull Input 
Part 3-Phase Reversers 

THE circuits considered so 
far have been true phase- 
splitters in that they 

function ideally by passing a 
common current through two 
equal impedances having an 
earthed common point. The input 
voltage is used to produce two 
separate output voltages, one in 
phase with, and one in opposite 
phase to, the input. We now 
come to a class of circuits in 
which the input voltage and one 
output voltage are the same and 
the input is applied to a phase - 
reversing stage to provide the 
other output in opposite phase. 

The so-called paraphase, see- 
saw and anode -follower circuits 
are of this type, and there are 
many minor variations of the 
basic circuits. They are usually 
drawn as two -valve circuits and 
this is inclined to be confusing 
for in reality one of the two 
valves is a pre -amplifier and takes 
no part in the phase reversal. 

One common circuit is shown 
in Fig. 14 ; V1 and its associated 
components form a normal R -C 
amplifier stage. One output is 
taken at 1,2 and is applied to one 
grid of the following amplifier, of 
which R1 + R2 forms a grid leak. 
V2 is fed from a tapping on R1, R2 
and its input Ego is only a fraction 
of E12. V2 also functions as a 
normal R -C amplifier stage and its 
output at 3,2 is applied to the 
other grid of the following push- 
pull amplifier of which R3 is the 
grid leak. 

It is clear that if the loads on 
the two valves are equal and the 
valves themselves are alike, their 
alternating anode currents will be 
equal when conditions are such 
that E12 = - E32. There will 
then be no alternating voltage 
drops across the bias resistor Rb 
or the decoupling capacitor Cd, 
and these components can be 
ignored in the subsequent 
discussion. 

It is only in its effect on Rb and 
Cd that V, need be like V2. Apart 
from this there is no need for the 
two valves to be similar. If Cd is 

Circuits 
By W. T. COCKING, M.I.E.E. 

large enough and if R1 is 
adequately by-passed the parts 
preceding A, B of Fig. 14 can be 

Ra 
+H.T 

Fig. 24. The circuit of a typical 
phase -reverser with its pre -ampli- 
fier stage is shown here. The 
phase -reverser V2 is fed from a 
tapping on the grid leak of one 

of the following valves. 

of any kind without in any way 
affecting the relation between E12 
and E32. The discussion can, 
therefore, be limited to that part 
of the circuit which follows A, B. 
This relevant part of the circuit is 
shown in Fig. 16 (a) and it has the 
equivalent of Fig. 17 (a) in which 
Ca, and Cga are the grid -cathode 
and grid -anode capacitances of 
the valve. Ca represents the total 
capacitance in shunt with the 
output. 

An alternative circuit also 
widely used is shown in Fig. 15. 
It differs from Fig. 14 in that the 
input to V2 is taken from a 
tapping on the coupling resistance 
of V1 instead of from one on the 
following grid leak. The relevant 
part of Fig. 15 can be redrawn as 
in Fig. r6 (b) which has the 

equivalent of Fig. 17 (b) when the 
circuit capacitances are added. 

The circuit equations are devel- 
oped in Appendix III where it is 
shown that for both circuits the 
requirement for balance at fre- 
quencies for which the capaci- 
tances can be neglected is R2/R1 = 
A - r where A is the amplification 
of .the V2 stage. In a typical case 
we might have gm = 2mA/V, 
ra = 25k f2, Ra = 3oki2, R3 
25ok S2, then A = 19.2 and RJR, 

18.2 
With circuit (a), R1 -l- R2 would 

be 25ok S2 since it is a grid leak 
of the following stage, and so 
RE = r3kSI and R1 = 237kÇ2. 
With circuit (b) R1 -f- R2 would be 
3ok f2 since it is the coupling resis- 
tor of the preceding stage, and so 
R2 = 1.561a2 and R1 = 28-44k a, 
It is to be noted that the values of 

Ra 
1 W -+H.T. 

Fig. 15. This phase -reverser is 
similar to that of Fig. 14, but V, 
is fed from a tapping on the 
coupling resistance of V,. This 
improves the performance at 

high frequencies. 
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Push-pull Input Circuits- 
R, and R2 are critically dependent 
on A which is itself very depen- 
dent on g,,,, ra and Ra and to a 
small extent on R3. The valve 
" constants " are likely to vary 
considerably between different 
specimens- of the same type and 
they will also vary with time as 
the valve ages. It is, therefore, 
not practicable to use fixed values 

A 

as high as 12 per cent of the 
correct output. 

The error is very serious and can 
be reduced only be increasing C3, 
since in many cases the maximum 
value of R3 is limited to about 
250k S2 by the following valve. 

Considering Eqn. (8a), usually 
r R/R3 and if V2 is to be 
small G)`C32R32 i r, and so V2^í 
r/wC3R3. At 5o c/s, and with 

(a) C, 

A 

tends to be somewhat better than 
Fig. 14, but not very much so. 

At high frequencies the response 
falls off for two reasons-the effect 
of shunt capacitance on Ra and 
the effect of shunt capacitance on 
R2. An expression for the un- 
balance is given in Eqn. (18) in 
the Appendix and it applies to 
both circuits. This expression is 
rather complex and it has not been 

(b) 

CZ 

+H.T +HT 

Fig. 16. The phase -reverser portions of the circuits of Figs. 14 and 15 are shown here alone at (a) and (b) respectively. 

for R, and R2 when a close balance 
is required and it is common 
practice to make these components 
wholly or partially a potentio- 
meter with the grid of Vg fed 
from its slider. This is adjusted 
for equality of the two outputs 
and requires readjustment when 
V, is replaced, and, possibly, also 
from time to time during the life 
of the valve. 

At low frequencies circuit (a) is 
obviously imperfect because while 
E_,3 is still equal to EAB, the other 
output E32 is passed through C, 
and its rising reactance at low 
frequencies must cause amplitude 
and phase errors. Equations (7a) 
and (8a) give the amplitude and 
phase unbalances. Taking the 
same values as before with C3 = 
o. r µF at 5o c/s we find V, = 
0.015 and V2 = 0.12. The ampli- 
tude unbalance of 1.5 per cent is 
not very serious, but the quadra- 
ture unbalance of 12 per cent is 
much too large. It means that 
through the phase shifts in C3, 
R3 the output E32 contains a 
componedt of voltage which is 
9o° out of phase with the correct 
output and which has an amplitude 

R3 = 25ok S2 we get V2 -- 
0.0127/C2 with C3 in µF. To 
reduce Vs to a reasonable value 
around 1 per cent, C3 must 1,2 
about 1.5µF. 

It is usually undesirable to use 
such a large capacitance, for its 
capacitance to earth will be large 
and its leakage will almost in- 
evitably be much lower than with 
a more normal value. In addition 
the large time constant will make 
the effects of any momentary 
overload which draws grid current 
in the following stage painfully 
evident. 

The alternative circuit of Figs. 
15, 16 (b) and 17 (b) has a very 
similar low -frequency response as 
shown by Eqns. (rob) and (r5b). 
In fact, if C,R6 of Fig. 15 equals 
C3R3/(r - R/R3) of Fig. 14 the per- 
formances are identical. 

However, as V, is usually a small 
triode, its grid leak can usually 
safely be higher than in the case of 
an output valve. Consequently, 
R6 (Fig. 15) can often be 2M a, 
whereas R3 (Fig. 14) must often 
be no more than 0.25 M G. This 
makes it easier to obtain a higher 
time constant and so Fig. r5 

broken up into the components 
V, and V, since it is simpler to 
do this when numerical values are 
inserted. 

As an example we shall take the 
previous values and assume that 
Cga = Cac = 5pF and Ca = 5opF 
and calculate the unbalance at 
ro,000 c/s. With these values we 
find V= V1+V2=0.013+ 
0.12j for the circuit of Fig. 14 
and V = 0.0018 + o.o46j for the 
circuit of Fig. 15. 

The amplitude unbalances are 
respectively 1.3 and 0.18 per cent 
and are small enough to be ignored 
for most purposes. The phase 
unbalances are 12 and 4.6 per 
cent, however. 

It is thus clear that the circuit of 
Fig. 14 is not a good one, for the 
phase unbalance becomes as high 
as 12 per cent at 5o c/s and 
1o,000 c/s with normal values of 
components. The circuit of Fig. 
15, where the feed for V, is taken 
from a tapping on the coupling 
resistance of V, instead of the 
following grid leak, is much better 
at high frequencies. The lower 
resistance values involved in the 
feed potentiometer result in some 
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4.6 per cent phase unbalance 
instead of rz per cent. 

The circuit is but little better 
at low frequencies, however, and 
neither can thus be considered to 
meet the requirements of a high - 
quality amplifier. It should be 
pointed out that with both circuits 
it is possible to reduce the phase 
unbalance at high frequencies by 
shunting R3 by a suitable capaci- 
tance of the order of {C9, + C9a 
(I + A)} / (A - I). This is a 
capacitance approximately equal 
to C,a and is inconveniently small. 
If used it should be adjustable and 
set for minimum unbalance at a 
high frequency. 

The one merit of circuits of this 
type over a phase-splitter is that 
äs the valve has to provide one 
output only instead of two that 
one output can be twice as great as 
each of those of a phase-splitter 
before overloading occurs. They 
are in this respect more suited to 
driving an output stage without 
intermediate amplification than 
a phase splitter. 

In addition, they have the ad- 
vantage of not requiring any great 
difference of potential between 
heater and cathode. 

The phase unbalance at extremes 
of frequency of the circuits dis- 
cussed is too great to make their 
use desirable. These circuits are 
not the only ones available, how- 
ever, and a phase reverser of the 
anode -follower type-otherwise 
known as the paraphase or see- 
saw circuit-can have much more 
desirable characteristics. This 
will be discussed next. 

APPENDIX III. 

Referring to Fig. 17, at frequencies 
where the capacitances can be 
ignored, 

Eta=EAB .. .. .. (I) 

Eaº = - Epe g,,, R = - Ep,A (z) 

EAB 

ga 

where u. -----7-1-17 -1-R and gm= 
a a 

re 

For circuit (a) 
R2 

Eue = E12 Ri Ra. . 

For circuit (b) 
RaRS 

Ra-FR5 
Euc = Eia R,r, . . 

Rl+Rº+R5 
Normally R5% R2 and then 

EA, =E32 Ri+ 
2 

Ra 
for both circuits. 

E32 - - EAB 

where the amplitude unbalance is 

(1 - R/R3)2 
8a U1 = 

w2c3ºR52 
(8a) 

and the quadrature component has 
the fractional amplitude 

- U2 = 
wC3R3(r - R/R3) 

(I - R/R02 + w2c32R32 
. . 

In the case of circuit (b) 

EAB El2=I+r/1wc2R4 

L 
I I + I I -R 

s / /JwCaRal 
(I + I/fwC3R6) 

` 

I + I/jcuC2R4 I 
I' - I I+ I wCR wC R, 

/1 R i 6 ' I +(I- R / 3) / 3 9 

Therefore, 
Esa A 

E1º 1 + R1/R2 
and so for Es2/E12 = - I we have 

RI/R2=A-1 .. .. (5) 

(4) 

wC3R5 

U2 = + w2C1ºR22 
- I 

wC1R5 

At low frequencies with circuit (a) 

Aa = A (6a) 

r + (I R 3//wC8R3 
and so the unbalance 

U=I+Eaº/E1a 
I - R/R3 

i - R/R3 + 3wC3R2 

=U1+Uº .. (7a) 

(9a) 

(lob) 

If C2R4 - C3R3/(1 - R/Ra) c C3Ra 

U = i/(I + jwC1R5) (13b) 

This is of the same form as (7a) and so 

U1 = i/(i + w2C12R52) .. (14b) 

when I < w2C12R52 .. (15b) 

At high frequencies in both circuits 
the input impedance of the valve is 
in shunt with R2. It comprises both 
resistive and capacitive elements and 
the exact expression for it is 
complex. However the resistive 
component is usually high enough in 
comparison with Rº to be ignored and 
the capacitive component is approxi- 
mately Cp. (I + A) 

A + 1wCaaRA 
Now E32 = -E+ jw(Ca + Cua)R 

- Eoc + 9w(Co + Caa)R 
(26) 

I (i7) 

3a) 

(3b) 

and Ep4 = EAB A + 1 w[Coc + Caa(1 + AAR, 

when R5 > R2 in the case of circuit (b). 

Whence U = 
1w[CseRl+Caa((1+A)R3+AR}+ACaRa- AMR3R 

A+14Cue+Csai(i+A)R1+AR}-{-ACaR`]-wº(Co+CuACec+Cva(I -I A)IRIR 
.. (18) 

ga 

E 

(a) -FLEgc (b) 

Fig. 17. At (z) and (b) are shown the tquivalent circuits of Fig. 16 (a) and (b) respectively with stray 
capacitances added. 
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Industrial 
Electronic 

Problems of Design 

T.IE application of electronic 
principles to the solution of 
industrial problems is not 

progressing as rapidly as might 
have been -expected from the glib 
prophecies that have been made 
in the last year or two. This is 
not surprising, since such predic- 
tions are rarely founded on a true 
appreciation of the relevant facts. 
It is more disturbing to find that 
there is an actual inclination 
against the use of electronic 
methods among 
a number of 
manufactur- 
ing concerns. 

This inclina- 
tion is particu- 
larly noticeable 
in production de- 
partments. I n - 

dustrial labora- 
tories are ready 
to consider the advantages 
offered by elec- 
tronic methods, 
and have no 
prejudice against 
them. Production 
departments, on the other hand, 
seem to have an inbred distrust 
of innovations, especially if they 
are dependent on principles of 
which they have little precise 
knowledge. It is instructive to 
examine the current design 
characteristics of electronic 
apparatus intended for use in pro- 
duction departments with a view 
to discovering some of the reasons 
for this distrust. 

The reasons are not hard to 
find. To begin with, there is the 
natural outlook of the indus- 
trialist, who tends to pursue a 
conservative lime of thought where 
his work is concerned. He can 
rarely afford to do anything else. 
The methods he has used for years 
and tried and tested, and he will 

By D. W. THOMASSON 

Apparatus 
not exchange them until the alter- 
native has been proved at least 
equally reliable, even if it is cap- 
able of giving better results. He 

'is not encouraged to try electronic 
methods when he remembers that 
their essential basis is the ther- 
mionic valve, regarded for so 
many years as a fragile piece of 
apparatus. He is not particularly 
impressed when it is pointed out 
that valves have been made to 

Though suitable for laboratory use, this piece of 
test gear would not survive long in the workshop : 

the panel is completely unprotected and there are 
no handles. The meter is too small to be real 

easily. 

stand up to the shock of being 
fired from a gun, for he knows 
that these valves had an actual 
operating life of less than a 
minute. In any case, these valves 
will not be used in electronic 
apparatus for industry. One 
manufacturer is proudly advertis- 
ing a control device by the state- 
ment that " normal domestic 
valves " are used. This will not 
attract a possible customer who 
has recently had difficulty in 
obtaining replacement valves for 
his own domestic receiver. 

The industrialist's real objec- 
tions begin when he examines the 
actual mechanical construction of 
the apparatus, and the complexi- 
ties of many of the circuit 
arrangements used. On the mech- 

anical side, he wants robustness 
and solidity ; he is more likely to 
get thin sheet metal and a bare 
minimum of structural strength. 
He is not likely to have an elec- 
tronic maintenance section with- 
in his organization, and fìe 
visualizes prohibitively high costs 
if he has to turn to outside main- 
tenance whenever a failure occurs. 

All this, and much more, is un- 
fortunate, but undeniably true. 
It might have been hoped that 
the exhibits at last year's Radio- 
lympia would show a tendency to 
improvement, but the improve- 
ments that were to be seen could 
do little to outweigh the bad 
designs surrounding them. There 
is only one solution ; the essential 
design requirements for industrial 
apparatus must be codified, and 
the requirements so determined 
must be met in the greatest degree 
possible under present difficulties. 
As matters stand now, there is a 
real danger that the present stan- 
dards of design will come to be 
accepted as suitable even after 
the present restrictions eventually 
end. 

Mechanical Design.-Industrial 
electronic apparatus for produc- 
tion purposes presents unusually 
severe problems from the design 
point of view, because the condi- 
tions under which it is required 
to operate are so completely 
different from those under which 
it is designed. These problems 
will not be solved until the 
designer realises that he is dealing 
with a piece of machinery, not a 
laboratory instrument. It doesn't 
have to look " pretty "-it has to 
do a job of work. There is no 
point in decorating the outside 
with gleaming coloured enamel 
and chromium plate. The only 
time when anyone is likely to sit 
and look at it is when it breaks 
down, and beauty will not help 
then. 
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It is quite likely that the gear 
will have to stand up to a fair 
amount of ill-treatment in use. 
Fragile instruments do not survive 
long in a workshop where heavy 
machinery is being made, and 
even in places where the product 
is more fragile there is always the 
possibility of an accident. If it 
involves the product, that is un- 
fortunate, but not very serious. 
If it puts the 
machinery out of 
action, so that 
production time 
is lost, it is quite 
a different mat- 
ter. Instrument 
cases must there- 
fore be able to 
stand up to heavy 
treatment. The 
sort of case that 
requires a special 
form of packing to 
ensure against its being damaged 
in transit is no good at all. The 
violence of railway porters is tra- 
ditional, but they are at a disad- 
vantage compared with the fac- 
tory worker, since they are only 
handling the apparatus for a rela- 
tively short time. The safest rule 
is to allow a generous margin of 
safety in the strength of both the 
case and the chassis. 

Apart from the strength of the 
general mechanical design, it is 
necessary to make the actual 
components and wiring of the ap- 
paratus equally robust. This re- 
quires that the individual parts be 
carefully selected, and that the 
constructional principles involved 
are sound. It is to be hoped that 
the demonstrations which were 

given at Radiolympia of the effect 
of the frequency of small -ampli- 
tude vibrations coinciding with 
the resonant frequency of parts of 
the apparatus, will have provided 
a valuable object lesson to de- 
signers. This question of resonant 
vibration cannot be appreciated 
properly by anyone who has not 
seen the effect demonstrated. A 
vibration having an amplitude of 

not more than z thousandths of 
an inch can induce resonant vibra- 
tions of anything up to an ampli-. 
tude of half an inch or more. In 
apparatus which is to be used in 
the vicinity of heavy machinery 
this can result in a rapid and 
mysterious disintegration of the 
vital parts. The only way of en- 
suring against this in all possible 
cases is the use of extensive vibra- 
tion damping technique, both in 
the suspension and general as- 
sembly. A method which is 

Below is shown the same test gear 
removed from its case. Maximum 
accessibility is combined with small 
overall dimensions. Another lesson 

for designers of industrial equip- 
ment. 

arousing some interest in this 
connection is that of sealing sec- 
tions of the circuit into a mass of 
plastic material, so that the only 
possible vibration is that of the 
valve electrodes. Connection to 
the remainder of the circuit is 
made by a plug and socket con- 
nector, so that in the event of 
valve failure the whole unit can 
be changed. 

Another scheme which is valu- 
able in avoiding vibration effects 

A wartime radar unit, showing 
concentration of connections on a 
compact panel ; also strong case 
and good ventilation. A good 
model for designers of industrial 

gear. 

is the sprayed or printed circuit. 
The technique has been consider- 
ably improved of recent years, 
and can be used to advantage in 
conjunction with the sealed circuit 
technique. In this way, the cir- 
cuit can be made completely 
vibration -proof without causing 
any great difficulties for the main- 
tenance engineer. His task is, in 
fact, somewhat simplified. He 
has only to replace the faulty sec- 
tion of the circuit with an identi- 
cal plug-in circuit. The units can 
be standardized by the manufac- 
turers, so that no re -adjustment of 
any sort would be required. This 
technique is in its infancy, but 
there is no doubt that it is a step 
in the right direction. 

Valve Failures.-It is an in- 
dubitable fact that valves have a 
finite working life. If this life is 
not brought to a sudden end by a 
failure of the filament or heater, 
the emission falls off gradually 
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Industrial Electronic Apparatus 
and the performance of the ap- 
paratus changes imperceptibly. 
Eventually, replacement is neces- 
sary, and the problem is to deter- 
mine when this should be carried 
out. The safest indication in 
most cases is the anode current, 
but in many designs the measure- 
ment of this involves a major 
operation to gain access to the 
anode feed line. 

The provision of a meter and 
switching circuit may seem a quite 
unwarranted expense, but the 
simplification of the maintenance 
work is a great point in favour. 
The meter itself may be omitted. 
One of the schemes used by the 
services during the war was the 
incorporation in all the more com- 
plex circuits of a system whereby 
a o-ImA meter could be plugged 
in and used to read the current in 
various parts of the circuit. A 
switch was used to select the par- 
ticular point required, and the cor- 
rect readings at each setting were 
tabulated, together with an indi- 
cation of the probable reasons for 
deviation from the correct values. 
In this way hastily trained and 
inexperienced workers were able 
to carry on with the servicing of 
apparatus of considerable com- 
plexity. In one case, a party of 
experienced radio engineers who 
were not in possession of the key 
chart spent several unsuccessful 
hours trying to find a fault in one 
of these sets, to the gratification 
of some nearby members of the 
R.A.F., who, though unskilled in 

comparison, were able to locate 
the fault in a matter of minutes, 
using a copy of the key chart. 
Such measures may conflict with 
established policies, but are a tre- 
mendous help to the maintenance 
section of a non -technical firm. 

Another point about valves re- 
placement concerns the depend- 
ance of the circuit on the exact 
valve characteristics. It is not 
always possible to avoid this com- 
pletely, and the result is that 
when a valve is replaced the ap- 
paratus has to be adjusted before 
it will operate properly. 

One soliltion is the use of an 
extension of the " sealed cir- 
cuit " principle to which reference 
has already been made in connec- 
tion with vibration problems. 
Development work is at present in 
progress on the production of 
sealed units which include valves. 
Small valves may be completely 
sealed -in, while in the case of 
larger types, only the base need 
be within the seal. In units of 
this nature, the whole circuit can 
be adjusted to a standard perform- 
ance before sealing, so that no 
adjustments whatsoever are re- 
quired when the unit is replaced. 

In cases where such circuits are 
not required for any other reason, 
however, it is usually possible to 
arrange for the setting to be car- 
ried out in a simple manner with 
a minimum of special apparatus. 
It might be expected that this 
would be done in all such cases, 
but there seems to be a tendency 
to ignore such problems as main - 
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F.Inst.P., and L. E. Q. Walker, A.R.C.S., Eighth Edition ... 30/- 30/8 

BASIC MATHEMATICS FOR RADIO STUDENTS, by F. M. 
Colebrook, B.Sc., D.I.C., A.C.G.I. 10/6 10/10 

GUIDE TO BROADCASTING STATIONS, Third Edition ... 1!- 1/1 

RADIO DATA CHARTS, by R. T. Beatty, M.A., B.E., D.Sc., 
PourthEditton-revised by J. McG. Sowerby, B.A.,Grad.I.E.E. 7/6 7/11 

Obtainable from all leading booksellers or from 

¡LIPPE & SONS LTD., Dorset House, Stamford Street, London, S.E.1. 

tenance, perhaps out of considera- 
tion for the local service engi- 
neers. It is certainly not with the 
intention of assisting the custo- 
mer. 

Versatility and Standardization. 
-Up to this point the discussion 
has been concentrated on the finer 
points of design from the mech- 
anical and maintenance. points of 
view. These are the touches that 
can make or mar, but they are 
wasted if the basic approach is 
not sound. One of the most im- 
portant points to be considered in 
this connection is the versatility 
of the apparatus. No two manu- 
facturers want exactly the same 
thing, and it does not help to sell 
the equipment if they have to be 
told that their needs cannot be 
met precisely. 

One of the greatest aids to ver- 
satility is standardization. This 
is also advantageous from the 
economical point of view, since it 
permits the production of larger 
quantities of identical pieces of 
equipment. Standardization does 
this in the following manner : A 
large instrument manufacturing 
company may analyse their pro- 
ducts, and discover that two or 
three types of power unit would 
be suitable for use with perhaps 
forty or fifty types of equipment. 
They therefore manufacture only 
these types, modifying the equip- 
ment designs so that the power 
units can be fitted easily and 
satisfactorily into the rest of the 
design. They can then save a 
considerable amount of time and 
money by mass-producing the 
power units. 

This is only one possible appli- 
cation of the principle. There are 
many other variations ; the use of 
a standard series of valves, the 
use of one circuit unit in a num- 
ber of different items of equip- 
ment. From the point of view 
of versatility, the advantage of 
using standardization in units and 
interconnections is that it is then 
possible to supply a large variety 
of - different equipments without 
losing the advantages of mass - 
production economy. It becomes 
possible to supply the exact equip- 

, went required, instead of some- 
thing that is " a little too much 
or a little too little." At the 
present time there is especial 
value from another aspect-the 
method saves material. 

The question of versatility and 
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standardization does not end with 
the products of a single manufac- 
turer. A given complete equip- 
ment may contain items made by 
several different manufacturers, 
and if they all have different ideas 
regarding the best method of 
interconnecting units, the proper 
external appearance of the gear, 
and the matching impedance of 
the input and output circuits, it 
will be impossible to make the 
complete assembly look efficient. 
It will be more likely to resemble 
one of the early experimental set- 
ups that are occasionally the ob- 
ject of derisive comparisons by 
the present-day engineers. 

The only solution here lies in 
the adherence of the manufac- 
turers to the more generally 
accepted standards. It may seem 
inconvenient to have to refer to 
standard specifications for every 
point of the design, but this at 
least ensures that the best method 
is used in the majority of cases. 
Young and over -enthusiastic en- 
gineers are often sure that they 
know a better way of doing a 
thing than that laid down by the 
standard specifications. They 
only succeed in causing consider- 
able inconvenience to those who 
have to use the equipment they 
design. The flag of progress is 
a great inspiration, but it should 
only be followed when the exist- 
ing method is unsatisfactory, 

Standard Interconnections. - 
One of the most thorny stan- 
dardization problems is that of 
interconnection methods. There 
are two general groups : ter- 
minals, which should be avoided 
wherever possible, and the plug- 
in connectors, which can be very 
good or equally bad, according to 
the type used. The general rule 
is that the leads should not be de- 
tachable by a simple pull, and the 
worst offenders in this respect are 
the terminals and open socket 
types. The best choice from this 
point of view is the type which 
has a screw -on cover which locks 
the cable termination firmly to the 
fixed part of the connector. This 
can also be used to ensure good 
earthing continuity if the cover is 
made of metal, which is desirable, 
in any case, as plastic materials 
cannot stand up to the rough 
treatment which is likely to be 
encountered. This type of con- 
nector also has the advantage of 
being waterproof. 

Where connections have to be 
altered from time to time, the pro- 
cess of screwing the plugs in and 
out is liable to become tedious, 
and a quick -release type of con- 
nector is more appropriate. In 
any case, however, there is a con- 
siderable advantage in using 
multi -cored cable rather than 
single leads, though the improve- 
ment is greater where the leads 
have to be altered. 

A final aspect of the intercon- 
nection problem is the cable itself. 
This is rarely suitable for standing 
up to the conditions which are 
likely to be encountered. In the 
laboratory, and even in the fac- 
tory where the equipment is 
made, little trouble will be caused 
by the action of oil on the cable. 
In the place where the equipment 
is used, the situation may well be 
very different. Oil finds its way 
into all corners of workshops in 
which it is used, and in some 
places the cable may have to 
operate in a bath of oil: either 
a shower -bath from oily spindles, 
or a real soak in a pool on the 
floor. It is safe to say that ninety 
per cent of the cable used in in- 
dustrial electronic devices is not 
fully suitable for the conditions 
under which it is required to 
work. This is often due to the 
fact that the right cable is not 
available. It 'should be made 
available, and the rules for 
ordinary wiring cable extended 
to cover the case. The result 
should be a better reputation for 
electronic equipment. 

Conclusion.-These are just a 
few of the design points which 
must be considered when working 
on equipment for industrial use. 
There are many more ; enough to 
fill a large textbook. Perhaps, 
however, this commentary on the 
more important items will en- 
courage a little consideration of 
some of the finer points. If this 
consideration is not given to a 
greater degree than has been 
common in the past, the de- 
velopment of the use of electronic 
method in industry will proceed 
more slowly than it need. 

The three rain points which 
have been covered are: robust 
construction ; ease of mainten- 
ance ; adaptability. From these 
the characteristics of simplicity, 
efficiency, and neatness follow 
automatically. All the suggestions 
which have been made are prac- 

ticable, yet many have been 
studiously ignored by some elec- 
tronic manufacturers. Most of 
these are paying the penalty of 
their error to some extent. 
Others, protected by the present 
abnormal conditions, are sur- 
viving to make things difficult for 
the more careful manufacturer by 
spreading distrust of electronic 
methods. 

It is too much to hope that the 
suggestions which have been made 
herein will pass unchallenged. 
Designers may agree, but will fall 
back on the defence line of " these 
difficult times " which has largely 
replaced the older expression 
"C'est la guerre" as an excuse 
for personal shortcomings. 
Theoreticians may argue, but the 
man who knows is the man who 
does the job. In the case of in- 
dustrial electronic equipment the 
academic designer should realize 
that he has much to learn from 
the man who has to use the equip- 
ment. He had to learn such 
lessons from the reports of the 
services during the war, so that 
his equipment would be suitable 
for operation in the field. He can 
learn them again now, from the 
reports of the men in the work- 
shops. 

RADIO RE -HEATER. Intended 
for re -heating pies, sausage rolls, 
muffins and other ready -cooked 
snacks las opposed to cooking from 
the raw) this equipment, made by 
Radio Heaters, of Wokingham, 
works at R.F. on the dielectric heat- 
ing principle. Power output, 

o.5kW ; frequency 75Mcfs. 
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Book Reviews 
Ultra- and Extreme -Short Wave 

Reception. By M. J. O. Strutt, 
D. Tech. Sc. Pp. 387 + xi, with 
248 Figs. Published in U.S.A. by 
D. van Nostrand Co., Inc. Mac- 
millan and Co., Ltd., St. Martin's 
Street, London, W.C.2. Price 
37s 6d. 

IF a striking example were needed 
to illustrate recent Wireless 

World Editorial criticisms of the 
nomenclature of frequencies and 
wavelengths, this book supplies it. 
The author does not define " ex- 
treme -short " (it may be noted, 
however, that ' extremely -high fre- 
quency " has recently been pro- 
posed elsewhere for frequencies over 
30,000 Mc/s), but he endorses the 
usually accepted limits of ultra- 
high " frequencies (300-3,000 Mc/s). 
Yet the range covered by the book 
is given ' as 6 Mc / s -3o,000 Mc / s. 
Still more curiously, " ultra- and 
extreme -high frequencies " are con- 
trasted with " radio frequencies," 
which, apparently, are those lower 
than 6 Mc /s. Except where wave- 
length is appropriate, in connection 
with aerials, frequency is invariably 
used. Altogether, then, the title 
hardly seems to fit. 

With this rather conspicuous ex- 
ception the book is notable for its 
care and consistency in detail. To 
mention one small point, such ex- 
pressions as " D.C. voltage " and 

I.F. frequency " are scrupulously 
excluded. 

There is no doubt that receiver 
developments in the next few years 
will fall- largely within the range of 
frequencies covered by this book. 
Although,- of course, mere increase 
in frequency does not alter basic 
principles, it " does drastically shift 
the emphasis and the approach to 
practical problems. Much has been 
published piecemeal about all this 
lately, but what we have now is a 
consistent and balanced review of 
the whole applied to reception. Dr. 
Strutt has not wasted space on basic 
theory, nor even in expatiating on his 
own subject where it has already 
become fairly familiar, but briefly 
recapitulating such matters for con- 
tinuity, and providing numerous 
references to specialized treatments, 
he has left himself space to deal 
with those aspects on which the 
reader is likely to be least well in- 
formed. 

In the opening chapter, on Waves 
and Signals, data are supplied on 
propagation at the frequencies con- 
cerned ; and the various types of 
modulation receive attention. Sub- 
sequent chapters are devoted to 
Fluctuation Noise, Antennas, Wave 
Conductors and Resonant Devices, 

Measuring Instruments and Data, 
Entrance Stages of Receivers, and 
Further Stages and Over -All De- 
sign. Valves are not considered on 
their own, but as parts of receivers. 
Fluctuation noise receives such early 
attention because it is the factor to 
which most others have to be re- 
lated; and this leads to a focusing 
of attention on the input stage of 
the receiver. The conceptions of 
' 

` noise figure " and " available 
power " are expounded, and de- 
tailed procedure is given for mea- 
suring noise figure and power gain, 
though perhaps some of the possible 
sources of error are skated over 
rather lightly. 

The treatment is practical. Mathe- 
matical formul,e are given where 
needed by the designer, generally 
without rigorous proof. Graphs are 
provided more for numerical data 
than to develop abstract theory. 
Advice is given on the mechanical 
as well as the electrical construc- 
tion of instruments and receivers. 
One could wish that this informa- 
tion had been even more extensive. 

Readers experienced in receiver 
techniques below 6 Mc / s will find in 
this book a well-balanced " conver- 
sion course " to the higher fre- 
quencies. M. G. S. 

Micro -Waves and Wave Guides. 
By H. M. Barlow, B.Sc., Ph.D. 
Pp. 122 and 7p Figs. Constable 
and Company, Ltd., to, Orange 
St., London, W.C.z. Price 15/-. 
THIS book has been written with 

a view to directing the atten- 
tion of engineers to the possibilities 
in the applications of micro -waves. 
But the emphasis is on the latter 
half of the title ; the two chapters 
dealing with micro -waves generally 
give only the briefest survey. The 
other six chapters of the book are 
devoted to wave guides. There is 
first an elementary treatment, deriv- 
ing the general properties of guided 
waves from physical considerations. 
Its basis is q rather thin analogy 
with the parallel -wire transmission 
line, which in any intelligent reader 
will raise several unanswered 
queries. 

There follows a derivation of 
Maxwell's equations, and then a 
mathematical treatment of the pro- 
pagation of -selected wave types in 
rectangular and circular wave guides 
and in coaxial lines. 

The mathematics has been sim- 
plified as much as possible, but it 
seems pointless to introduce all the 
apparatus of the solution of the 
wave equation in two different co- 
ordinate systems with restrictions 
which produce as particular solu- . 

tions only the Hon, type for rect- 
angular guides and the Eo, type for 
circular guides. Admittedly these 
are the most used types, but so 
little more would have been in- 
volved in deriving more general 
solutions, with great advantage to 
the reader's appreciation of the 
subject. 

The important question of at- 
tenuation in guides is also given a 
rather arbitrary treatment. If the 
proof of a formula is beyond the 
scope of a book it is of no help to 
state it first in a complex form and 
then reduce it to simple terms, as is 
done here. Although the possible 
importance of the low attenuation 
of the H, mode in the circular guide 
is mentioned early on, no formula 
is given, and the graph showing this 
attenuation for one particular dia- 
meter of tube is not of much value. 

Resonators, although they form 
an important part of micro -wave 
technique, receive only passing 
mention, and no formule are given. 

The book appears to contain few 
errors or mis -statements, but the 
selection of its matter and its treat- 
ment are not such as would give the 
engineer the clear grasp of the sub- 
ject suggested in the preface. 

H. R. L. L. 

Books Received 
Electronic -Valve Bases, Caps and 

Holders. B.S. 448:1947.-This booklet 
contains detailed dimensional specifi- 
cations for British valve bases and for 
base- and socket -testing gauges. It 
covers 4-, 5-, 7- and 9 -pin bases, octal 
and Mazda octal bases, as well as the 
B3G, B7G and B9G valve bases and 
the 12 -pin spigot and 12 -contact key 
cathode-ray tube bases. It does not 
include valve -base connections. Pp. 68. 
British Standards Institution, 28, Vic- 
toria Street, London, S.W.r. Price 
7s 6d (post free). 

Principles of Electrical Engineering. 
-By T. F. Wall, I).Sc., D.Eng., 
M.I.E.E. The aim of this book is to 
present as comprehensively as possible, 
within the physical limitations of one 
volume, an account of the basic prin- 
ciples of electrical engineering. A set 
of questions on each of the 16 chap- 
ters is given at the end of the book. 
563 + xi pages, with 532 diagrams. 
George Newnes, Ltd., Tower House, 
Southampton Street, London, W.C.2. 
Price 4os. 

Test Papers and Solutions on Elec- 
trical Engineering.-By T. F. Wall, 
D.Sc., D.Eng., M.I.E.E. This com- 
panion volume to the author's " Prin- 
ciples of Electrical Engineering " in- 
cludes the solutions to the 203 pro- 
blems, chosen from examination papers 
for the B.Sc. (Eng.), Grad. I.E.E., etc., 
included at the end of the first volume. 
The material is arranged to emphasize 
the different aspects of the principles 
dealt with in the sixteen chapters. 
312 + viii pages, with 371 diagrams. 
George Newnes, Ltd., Tower House, 
Southampton Street, London, W.C.2. 
Price 25s. 
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Multi -channel Communication System 
Radio Network for a New 

Pipe Line 

ACONTRACT for the supply of 

equipment for one of the 
most ambitious all -radio 

communication systems so far 
planned has been awarded to the 
General Electric Company of Eng- 
land. This installation is for a pro- 
jected oil pipe line from the Persian 
Gulf to the Mediterranean, a dis- 
tance of about 800 miles. 

In its final form the backbone of 

the system will be a chain of 
V.H.F. radio stations comprising 
two terminal, five intermediate and 
a number of relay stations. 

The choice of V.H.F. . was 
governed by a number of factors. 
The nature of the terrain precluded 
the use of line circuits; fading and 
noise on M.F. and H.F. frequencies 
would be serious in that part of 

the world, while there was grave 
doubts of the likelihood of obtain- 
ing a sufficient number of exclusive 
radio frequencies for the nature of 
the services envisaged. These con- 
sist of several speech and tele- 
printer channels in either direction 
as well as a number for auxiliary 
purposes. 

After full examination of all the 

alternatives it was finally decided 
that a solution to the problem could 
be found by adopting multi -channel 
voice carrier technique, but in 

place of the customary physical 
conductor to use a wide -band fre- 
quency modulated V.H.F. radio 
link. 

The very high frequencies are un- 
likely to cause. or to suffer from, 

radio or other forms of interference 
and, moreover, the same radio fre- 
quencies could be used at several 
stations throughout the system. 
For it was realized at the outset 
that the adoption of this scheme 
necessitated a considerable number 
of repeater or relay stations to cover 
the 80o miles distance. An added 
advantage was that aerial gains of 
12 t0 15 db would be 
readily obtainable with 
reasonably sized arrays. 

The scheme fi n a l l y 
adopted aims at pro - 

Model BRT400 wide - 
range communica- 
tions receiver made 
by G.E.C. which will 
be used at terminal 
and intermediate 
stations along the 

pipe line. 

viding seven voice frequency chan- 
nels in each direction, six being 

used for speech circuits and the 
seventh providing six teleprinter 
and six dialling circuits as well as 

a number for remote metering along 
the pipe line. 

Integrated with 
the V.H.F. chain 
is an H.F. radio 
system based on 

G.E.C. 20 -watt mobile 
F.M. transmitter -re- 
ceiver which will form 
part of the radio 
equipment in vehicles. 

the terminal and intermediate 
stations and which will be employed 
primarily for communication with 
aircraft. At the two coastal ter- 
minals these sets will provide a 
radio link with oil tankers at sea. 
This service will operate in the 300 
to 600 kc / s band with provision for 
R.T.., C.W. and M.C.W. 'xeration, 
using a power of about 15o watts. 

Each station will be equipped also 
with a wide -range communications 
receiver covering 150 kc/s to 
33 Mc/s. 

During the period of construction 
communication will be required 
between the base camps and field 
construction camps up to distances 
of about 15o miles and from the 
latter with the working parties over. 
distances of a few miles. There is 
also the question of communication 
with servicing and transport air- 
craft and with vehicles travelling 
between the various camps. 

For aircraft communication it is 
proposed to use H.F. links, but; a 
further system of V.H.F. radio links 
13 envisaged for the working parties 
and vehicles. Mobile sets operated 
from the vehicle's electrical system 
will be frequency modulated and 

*give a transmitter output of 20 
watts. The working parties will 
have pack sets of 0.25 watt output 
on fixed frequencies. Some of the 
vehicles will also carry H.F equip- 
ment for working with aircraft. 

In addition to the main multi- 
channel V.H.F. chain there is to be 
a direct radio link between the two 
terminal stations. This is mainly 
for administrative purposes. It 
will provide one speech and one 
teleprinter channel in each direction 
and for the service two i -kW 
H.F. transmitters are to be em- 
ployed at each end. Operation will 
he mainly on crystal -controlled spot 
frequencies. 

Crystal control will also be em- 
ployed in the receivers, which will 
be of the triple diversity type with 
highly directional high -gain aerial 
systems. Speech -scrambling equip- 
ment will ensure privacy. 
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Ekco Model A 52 
THE dimensions of this table 

model receiver (grin x 16ín 
x 9in) are above the aver- 

age, and advantage is taken not 
only of the increased baffle area 
of the front for good bass repro- 
duction but of also of the length 
of the sloping front panel to pro- 
vide a double tuning scale with a 
separate pointer for bandspread 
tuning indication on short waves. 

A rotary programme selector 
switch gives five pre -tuned sta - 

i5opF 

470pF 

33011 

82- 0 - pF 

e°2 

Bandspread Tuning 
on Short Waves 

FEATURES 
Circuit. Superhet for A.C. 

supply. Four valves 
and rectifier. 

Waveranges. 11.14m. 16.20m, 24- 
50m, 200-550m, 1,000- 
2,000m. 

Output. 25 watts. 
Consumption. 54 watts. 

Complete circuit diagram of Ekco 
Model A52. Tone control is effected 
in the voltage feedback loop asso- 

ciated with the output stage. 

sópF 

39 pF 

I15opF 

T47pF IoopF 

0 oo1z,,F 

cepF 

r 

o 

00000 

47 pF 

tions and a choice of five wave- 
bands as well as a position for 
record reproduction from a pick- 
up. The three short-wave ranges 

150pF 

47pF 

47 kí1 

FREQUENCY 
CHANGER 

Circuit.-The aerial coupling 
transformers are designed for con- 
stant gain, and an I.F. filter is 
connected across the primaries. 
The frequency changer is a triode- 
hexode and converts to an inter- 
mediate frequency of 46o1cc/s. 
Bandspread tuning is effected by 
small fixed capacitances in series 
with the main gang condenser, 
and the five pre -tuned circuits are 
trimmed by capacitance in the 
aerial and inductance in the oscil- 

INTERMEDIATE FREQUENCY 
460 kc/s 

a 
0 
0000 

o 

240 pF 

atpF 

7pF 

270 pF 

;,"7-10-oolkF 
o I66pF 

Z 
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570 pF 

22 kn 

470pF 

6BpF 

,270 pF 

7- 

-SoopF 
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.-o 
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`O4O 
JJ o 

oo.o '00006000` 

820 pF 1 330 pF 

do not give continuous coverage 
but are arranged to expand the 
principal broadcast bands between 
t i and 49 metres. 

lator circuits. The I.F. circuits 
are adjusted by movable iron 
cores and the feed for the A.V.C. 
diode is taken from the anode of 
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the I.F. valve. The I.F. stage is 
routed by the application of exces- 
sive negative bias when the circuit 
is switched for gramophone re- 
production. 

Tone control in the output stage 
is effected partly by resistance - 
capacitance shunts and partly by 
a. frequency discriminating feed- 
back circuit between anode and 
grid circuits. The anode stopper 
resistance in the first stage is 
fairly high and has probably been 
introduced on account of the low 
input impedance of the power 
valve with voltage feedback. 

Performance. - Quality of re- 
production is much above the 
average for a table model. Not 
only is the tone round and full, 
but there is a good effect of 
" presence " in all types of trans- 
mission. Transitent response is 
good and pianoforte playing 
sounds like the real thing. 

The three -position tone control 
does not give wildly contrasting 
responses, but just the gradation 

and this gives 
adequate h i g h - 
frequency re- 
sponse without 
any suggestion of 
harshness. 

The selectivity 
on medium and 
long waves is 
good and there 
are no traces of 
self - generated 
whistles. Tuning 
on the short-wave 
ranges is easy 
and the set is 
exceptionally sen- 
sitive, even on 
the shortest wave- 
lengths. It is un- 
usual to find broadcast sets with 
special provision for the rr- and 
13 -metre bands and the makers 
are to be commended on this ex- 
tension of the usual short-wave 
range. 

Constructional Details. - The 
cabinet work is of a high stan - 

general illumination of the in- 
terior of the cabinet. A third pilot 
light carried on an arm on the 
main switch spindle illuminates 
the appropriate station and wave - 
range panels in detachable 
escutcheon plates on the front 
panel. 

22kn 

5pF 

4µF 

oo02skF 
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022 Mn 

IOOpF 

1.F. 
AMPLIFIER 

47 RD" 
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-11 - -^--3nMnn.--. 
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22 kn 

- 
EBC 33 

o'INF t o005µF 

0 O05/2F 

T 
47 kn. 

PICKUP 

SIGNAL Z. 

A.V.C. RECT. 
le A.F. 

AMPLIFIER 

0.47M-11 

R 

VOLUME CONTROL 

C5µ 

necessary to cope with back- 
ground noise or sideband interfer- 
ence. Normally, one can make 
full use of the " High " position, 

EXTENSION SPEAKER 
IMPEDANCE 3 OHMS 

0 0 

22 kn. D47Mil 0847 Mil 3-3 M11. 

o.00skF 

ót 

li- 
560 pF 

-0.0025uF 

ó17'F 470f1 EI 33 

160 pF 

11 \=nopF 
d 16opF 
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iMn 

rSMn 

l 
TONE CONTROL 

6811 

33n 

OUTPUT 
STAGC- 

0.47 Mn 

BµF 

POWER 
RECTIFIER 2 

o50NF 

dard, with. a satin veneer finish. 
Illumination of the tuning scale is 
by two lamps which are mounted 
accessibly on the chassis and give 

A.C. 
MAINS 

The single chassis unit runs the 
full width of the cabinet and all 
components are well spaced and 
accessible. Trimmers for the pre- 
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Ekco Model A52- 
tuned stations are arranged. in 
adjacent rows at the back of the 

chassis and can be adjusted by 
screwdriver. 

A knurled screw switch in the 

centre of the pickup and exten- 
sion loudspeaker terminal panel 
disconnects the main loudspeaker 

if this is not re- 
quired when the 

Interior of Ekco 
Model A52. The 
scale lamps also 
give general 
illumination of 
the interior of the 

cabinet. 

external unit is 
working. 

The makers of 
the A52 are E. K. Cole, Southend- 
on-Sea, and the price is £28 7s 
plus £9 4s 4d purchase tax. 

Single -valve FM Converter 
AGOOD deal of interest, as well 

as some criticism, seems to 
have been aroused in America by 
a circuit recently introduced by 
the Hazeltine Electronics Corpora- 
tion. With the help of one double - 
triode valve the Fremodyne, as it 
is called, converts an incoming 
F.M. signal into a form suitable 
for feeding the A.F. amplifier of a 
conventional A.M. receiver. 

One section of the valve works 
as the local oscillator necessary for 
superheterodyne conversion, while 
the other section functions as (1) 
a superheterodyne converter to an 
I.F. of about 22 Mc / s ; (2) a super- 
regenerative I.F. amplifier of high 
gain; (3) an F.M.-to-A.M. con- 
verter, and (4) a detector giving 
an A.F. output. The need for 
manual reaction control of the 
super - regenerative circuit is 
avoided by using an automatic 
stabilizer. 

The F.M. signal developed 
across the input circuit is applied 
to the grid of the super -regenera- 
tor section and mixed with the 
local oscillations ; the resulting 22 - 
Mc / s I.F. is amplified by the 
super -regenerative detector, which 
feeds into the audio amplifier of 
a normal receiver. 

The circuit has been criticized 
in the American journal Elec- 
tronics on the grounds of radia- 
tion and poor audio -frequency re- 
sponse characteristics, though the 

sponsors claim that signal -fre- 
quency radiation is some 3o-4odb 
less than that of an ordinary 
super -regenerator. Another dis- 
advantage is that, as side -tuning 
is used, there are two positions on 
the tuning dial for each station ; 

both positions represent correct 
tuning. 

Reprints of Articles 
THE following is a list of reprints 

of articles which have appeared 
in recent issues of Wireless World. 

The price of each of the reprints, 
with the exception of " Television 
Receiver Construction" which costs 
2S 6d (by post 2s gd), is 6d or, by 
post, 7}d. They are obtainable from 
our Publisher, Dorset House, Stam- 
ford Street, London, S.E.I. 

Ex -Government Valves and C.R. Tubes. 
List giving valve type designations and 

their commercial equivalents (August,1945), 
together with the characteristics of some 
ex -Service C.R. tubes (December, 1947). 

" Wireless World " Quality Amplifier. 
Circuit details for 4-, 8- and 12 -watt de- 
signs. January, 1946. 

Ex-R.A.F. Communication Receiver. 
Modifications to the R1155 for civilian 
use. July, 1946. 

Push-pull Phase Splitter. New high - 
gain amplifier circuit. By E. Jeffery. 
August, 1947. 

Quality Superheterodyne. Design for a 
nine -valve receiver. By S. A. Knight. 
December, 1947. 

High -Quality Amplifier Design. Circuit 
details for an amplifier with tetrodes in 
push-pull in the output stage. By P. J. 
Baxendall. January, 1948. 

Television Receiver Construction. Details 
for building a straight vision receiver and 
a sound channel (up to the detector) sync 
separator, line and frame time -bases and 
power supply unit. January -December. 
1947. 

Marconi Aircraft Radio 

MARCONI LIGHTWEIGHT RADIO INSTALLATION, AD97/1o8, fitted in 

standard -type racking in an 8-11 seater de Havilland Dove passenger air 
transport 
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Does Distortion Matter ? 
A LIVELY and interesting discus- 

sion on the subject " To What 
Extent Does Distortion Matter in the 
Transmission of Speech and Music" 
was recently opened before the 
Radio Section of the I.E.E. by P. P. 
Eckersley, former Chief Engineer of 
the B.B.C. He stressed that his re- 
marks were intended to indicate the 
heads of a fact-finding agenda rather 
than to be dogmatic. 

On the general issue, he pointed out 
that the conditions must be defined 
before raising the question whether 
this or that form of distortion 
" matters." The absence of a few 
octaves did not matter to the tele 
phone user, nor was the broadcast 
listener much worried by distortions 
if the programme were vitally inter- 
esting. On the other hand, the 
sensitive ear of a musician resented 
the combination tones and the miss- 
ing frequencies which were too often 
the characteristics of the reproduc- 
tion of orchestral performances. 

There were technicians who 
argued that all types of distortion 
mattered and that, until the sound 
field to which the ear of the listener 
was subject was an exact replica of 
that in which the microphone was 
situated, their task would not be 
complete. 

There were others who believed 
that the inevitable artificialities of 
practice denied the possibility of 
really faithful reproduction. But 
just as a two-dimensional picture of 
a three-dimensional subject could be 
harmonious and beautiful, so an 
artificial reproduction of sound could 
give pleasure and evoke emotion. 
Assuming that argument to be true, 
then some forms of distortion did 
not matter. 

So long as we could not have 
binaural reproduction and had to 
contend with the superimposition of 
the acoustics of the place in which 
we listened on those of the place 
where the sounds were received by 
the microphone, the result must 
lack absolute fidelity. As fidelity was 
finally judged by the ear of a human 
being with an emotional capacity, 
the technician would have to learn 
to what extent he might synthesize 
the original sound in order to evoke 
emotion and give pleasure to the 
human being. 

Generally speaking, the public 
that listened to broadcasts, record - 

lags and public address systems was 
satisfied ; it tolerated distortion for 
the sake of an ultimate pleasure or 
convenience. This toleration of the 
public, however, did not justify the 
technician's neglect of the outstand- 
ing problems of reproduction-far 
from it-for a better synthesis mean - 

Extent of Its 

Effect on 

Reproduced 

Speech and Music 

ing more pleasure and convenience 
for everyone. 

Turning now from generalities to 
a more technical examination of the 
problem, Mr. Eckersley said the 
most obvious deficiency was the 
failure to reproduce the full audio 
spectrum - the upper frequency 
region was subject to serious attenu- 
ation. 

Efforts had been made during re- 
cent years to increase the frequency 
response by one or two octaves but 
the result, at least to some ears, had 
been singularly disappointing-the 
" glitter " of the modern " top " 
was more offensive than the previous 
mellow boom-so that one was often 
thankful for a tone control which 
eliminated the unpleasant harshness. 
A recent consensus of American 
opinion had shown that the average 
person did not like high-fidelity re- 
production. If high-fidelity repro- 
duction meant the mere inclusion of 
a greater proportion of high -fre- 
quency waves and the disregard of 
any other factors, then American 
opinion was acceptable. One must 
ask why should a loudspeaker, which 
gave a reasonably constant output 
power over a wide frequency band, 
under steady-state conditions of 
measurement, nevertheless gave a re- 
production of speech and music 
which, by aural judgment, was 
unsatisfactory. 

An uninformed opinion might 
have suggested that the wider the 

window was open the more dust was 
blown in, or, to put this analogy in 
technical phraseology, harmonics 
and combination tones might domin- 
ate the feeble components of the 
upper spectrum, and therefore it was 
better to remove everything than to 
be left with a host of spurious tones 
which masked the subtleties of the 
upper register. 

If the difficulties encountered in 
reproducing a clean " top response " 
consistent with low production costs 
were too formidable, then the 
question arose : " What shape would 
the attenuation/frequency-charac- 
teristic curve have to take in order 
to give the most pleasing syn- 
thesis ? " Some while ago opinions 
were expressed that a loudspeaker 
giving a maximum response in the 
middle register; i.e., 800-1,200 c/s, 
and an attenuation curve rising sym- 
metrically on either side of this 
peak, produced a result more accept- 
able than that obtained with a curve 
which was asymmetrical about a 
middle frequency band. The opener 
asked whether that proposition had 
been examined and, if so, was it 
valid when tested scientifically ? 

In that connection it had been 
stated that better results could be 
obtained when using a characteristic 
that showed falling attenuation for 
rising frequency ; this artificiality 
was said to balance that arising from 
the superimposition of the acoustics 
of the room in which the listener was 
situated on those of the studio or 
auditorium whence the sound waves 
emanated. 

Reports on the progress of the re- 
search on the vibration of loud- 
speaker diaphragms and armatures 
would be interesting. A theory 
existed that a distortion in reproduc- 
tion was caused when any moving 
mass in a transducer continued to 
vibrate after the stimulus causing it 
was cut off abruptly. Perhaps that 
had some bearing on the difficulty 
in obtaining satisfactory wide -band 
response. 

Many modern amplifiers produced 
combination tones and harmonics. 
Even harmonics were said to produce 
less offensive distortion than odd 
harmonics, owing to their octaval 
relationship. Combination tones 
were probably more offensive than 
harmonics. Therefore, assuming a ' 

distortionless amplifier, it seemed 
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Does Distortion Matter ?- 
probable that many loudspeakers 
themselves produced combination 
tones owing to their non-linear re- 
sponse curve with changing ampli- 
tude. 

If this discussion were to be com- 
prehensive, it should not be confined 
wholly to considerations of broad- 
cast and gramophone reproduction. 
An increased intelligibility of the 
public telephone service would be of 
real value. It appeared that a great 
deal of work was centred upon the 
receiver, whereas the carbon trans- 
mitter remained the weak link in the 
chain. Mr. Eckersley asked what 
were the plans to improve matters 
on both a long and short-term basis ? 

Another difficult problem was 
measurement. How, for instance, 
was it proposed to extend the fre- 
quency range at which accurate 
measurement of sound power could 
be made ; was the probe microphone 
to remain limited in use to frequen- 
cies up to 3-4 kc/s, a gamut in which 
it had proved so valuable ? 

Slow Progress in Broadcasting 

Returning to broadcasting, it was 
disappointing to note how relatively 
little improvement had been made 
over a long period of years. This 
was not to say, for instance, that 
when a modern expensive receive' 
was situated close to a powerful 
broadcasting station, it could not 
take advantage of the.many valuable 
improvements that had been made 
in studio, microphone and recording 
techniques (and which were some- 
times available to the public). The 
point it was desired to make was 
that the average middle -priced 
domestic radio receiver used in a 
normal manner gave only an average 
result because usually the available 
frequency spectrum was limited by 
sideband interference. So long as 
radio programmes were distributed 
by the obsolescent system of radiat- 
ing modulated low- and medium - 
frequency carrier waves, so long 
would the incentive to make avail- 
able to the public better reproduc- 
ing instruments be lacking. The 
public had grown accustomed to 
accept a mediocre standard of clarity 
from their radio receivers; that 
tolerance of the public ear encour- 
aged laziness.. 

Thus, while it would be of no 
value to set up high-fidelity trans- 
mitting systems if the average re- 
ceiver could only handle it by 

reproducing additional harsh upper 
octaves, yet it would at least pro- 
vide the basis to obtain that better 
synthesis which, -while not neces- 
sarily reality, would be a greater 
source of pleasure - what else 
mattered ? 

The discussion which followed 
showed that, while there was reluct- 
ance to abandon the thesis that per- 
fect reproduction could be achieved 
ultimately, most speakers thought 
that there were limits of technical 
elaboration and cost which at the 
present time prevented practical 
realization of perfection by known 
methods. In any system of distribu- 
tion-broadcasting, wire relay or 
gramophone records-the originators 
of the programme had no control 
over the reproducing equipment, 
which included the listening room. 
One speaker contended that perfect 
reproduction was impossible in the 
average living room, not only be- 
cause there were characteristic vibra- 
tion modes (eigentones) which might 
increase the sound level by as much 
as 25 db at some frequencies, but 
also because the repetition fre- 
quency of reverberation of sound 
pulses (e.g., single staccato notes) 
was much higher than in a large con- 
cert hall and had an irritating effect. 
The contrary view was expressed by 
another speaker who contended that 
the ear was conditioned to accus- 
tomed surroundings and became 
alert only to unaccustomed condi- 
tions; e.g., a bathroom or the Albert 
Hall. Under steady-state conditions 
the room acoustics were relatively 
unimportant and subjective curves 
of the loudness/frequency response 
of the same loudspeaker taken in 
" live " and " dead " rooms showed 
only minor differences. The rate of 
decay of vibration in a loudspeaker 
after the input had ceased might 
pass unnoticed if it were similar to 
the reverberation characteristics of 
the listening room. 

The loudspeaker was notoriously 
the weakest link in the chain and 
could be a prolific source of har- 
monics and combination tones. A 
three-dimensional model was shown 
of the amplitudes of harmonics de- 
veloped by a loudspeaker for various 
fundamental input frequencies 
throughout its range. This indicated 
wide variations of amplitude charac- 
teristic with frequency. There was 
also much to be learned about the 
relationship of the electrical and 
mechanical impedances of a loud- 
speaker. 

The difficulties of extending the 
high -frequency range were discussed 
at some length. It was thought that 
the experiments of Chinn and Eisen- 
berg in America did not prove that 
listeners preferred a restricted fre- 
quency range, but that they 
objected to subtle distortions intro- 
duced by the equipment. The 
quality of the high -frequency re- 
sponse could be judged by listeners' 
reactions to a top cut; in a bad re- 
production the result would be 
described as " mellow," in good re- 
production, " muffled." The experi- 
ments of Olsen with direct listening 
through acoustic filter screens con- 
firmed this opinion. 

One speaker thought that too 
much attention had been given of 
late to high -frequency response and 
that it was of even greater import- 
ance to make sure of a clean bass re- 
sponse, since harmonics of low fre- 
quencies could cause trouble over 
a wider frequency range. 

The presence of combination tones 
was not always a sign of distortion 
in the equipment. The orchestra 
itself was a prolific source, particu- 
larly when there was faulty intona- 
tion in the playing. It was 
necessary for engineers to learn to 
distinguish the origin of combina- 
tion tones, and to this end direct 
comparison between the original and 
the reproduced sound should be 
made on every possible occasion. It 
would be found that the tolerance 
of the ear for distortion depended 
to a marked degree on the nature of 
the programme material. 

Do Musicians Know ? 

Controversy developed over the 
value of the trained musician as a 
judge of quality of reproduction. 
Some speakers held that executant 
musicians such as organists, who 
were skilled in selecting and com- 
bining tone -colours, could give valu- 
able advice ; others that musician- 
ship was a disadvantage, since it 
was an intellectual rather than a 
sensory, talent. The form of the 
composition and the technique of 
performance took precedence in the 
mind of the musician listener over 
the quality of individual instru- 
ments. Perfect reproduction was 
not essential, and a synthesis giving 
a satisfactory resolution of the 
various instruments of the orchestra 
would carry all the " information " 
necessary to the enjoyment of the 
composer's ideas. 
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THE "BELLING -LEE PAGE" 
Providing technical information, service and advice in relation 
to our products and the suppression of electrical interference 

The new coaxial line connector L616 is 
shown here. It is interchangeable with 

the range and sells at 3: - 

We are asked for a satisfactory 
method of joining lengths of co -axial 
cable, at best a tricky operation. 

Our own installation department 
frequently require the same facilities, 
and we benefited by our war -time 
experience of supplying airborne 
dipoles and feeders which were in- 
stalled in component parts of air- 
craft-fuselage, wing sections, etc., 
and at the point of assembly the 
co -axial feeders were plugged to- 
gether. For our present-day require- 
ments, when wiring a building, or for 
example an exhibition, we use two 
plugs L.6o4 at 1/6 each and one line 
connector L.616 at 3/-. If consider- 
ing the matter of saving odd lengths 
of feeder at say 1/3 per yard, the 
cost is about equal for joining five 
yards, and anything over five yards 
shows a very considerable saving. 

The Post Office Engineering De- 
partment responsible for investi- 
gating reported cases of interference 
are reluctant to take action unless 
the listener making the complaint 
has a reasonable aerial. A large 
number of complaints are ascribed to 
indifferent aerial arrangements, and 
in view of this known fact we are 
surprised that sets should be widely 
advertised as " requiring no aerial." 
The difference in quality of reception 
between a receiver using no aerial 
and one using just a " Winrod " 
window mounting aerial has to be 
experienced to be appreciated, and 
surely 19/6 is not too much to ask 
even for an aerial intended for use 
with a " second " receiver in the 
home. This price would be less than 
the cost of an alternative method of 
wiring for multi -point reception. It 
would, of course, not. be an anti - 
interference aerial such as. the 
" Skyrod "*1 and " Eliminoise "*2, 
but where interference is not too 
severe one can use a short length of 
screened feeder. 

From I3lackpool and Leigh we 
hear of dealers using with consider- 
able satisfaction "Winrod " aerials 
with screened feeder to combat such 
interference. This is quite a logical 
development. Without doubt a 

Winrod " window mounting aerial is 
more efficient than any indoor aerial. 
It is outdoors and it does stick out 
away from the building. Such an 
aerial is bound to give an inp oved 
signal to noise ratio, unless inter- 
ference swan -p; the programme. 
There might still be interference 
picked up by the lead-in from the 
aerial to the set or picked up from 
the mains wiring in the house or 
building. By screening the lead-in 
with a few yards of low capacitance 
screened cable, this pick up of " not 
too severe " interference will be pre- 
vented. As a word of warning we 
would not recommend the use of a 
screened lead unless the " Winrod " 
was mounted not nearer the ground 
than a first -floor window sill. We 
cannot overstress the point that the 
length of this screened lead should 
not exceed five or six yards, and that 
a good quality co -axial be used such 
as L.600, or the losses will be greater 
than the gain. In a truly anti -inter- 
ference aerial of good quality such 
as the " Eliminoise," transformers 
are introduced at the collector end of 
the cable, and again at the receiver, 
for the express purpose" of matching 
the impedance of the aerial to the 
screened cable, and back to the input 
impedance of the receiver. 

The " Eliminoise " can, of course, 
be used with a "Skyrod " erected 
well out of range of severe inter- 
ference, and a long screened lead may 
be taken to the receiver without 
appreciable loss of signal. 

So far as " Belling -Lee " is con- 
cerned we do not really mind whether 
we sell aerials or interference sup- 
pressors. But we would remind 
readers that a set lead suppressor 
L.300 sells at -59/6, whereas a 
" Winrod " aerial L 581 sells at 19/6. 
In many cases where a receiver is 
picking up a lot of interference, a 
" Winrod " is the most reasonable 
proposition for the listener. 

R.C.M.F. EXHIBITION 
We hope you will come and visit 

us at the above Exhibition to be 
held at the Grosvenor House Hotel, 
Park Lane, London, W. r, on March 
2nd to 4th inclusive. Our Stand 
is No. 34. We shall be showing a 
comprehensive range of components 
and aerials, many of them available 
for the first time. These include 

The illustration shows the "WINROD ' 
window aerial L581. Price 19/6. 

(Note to dealers at foo: of page) 

the new B8A valveholder, our range 
of Television and car radio co -axial 
plugs and sockets with an outlet 
box for skirting board termination. 
A new two -pin reversible or non- 
reversible plug for use with our 
balanced twin feeder L336. Our 
range of suppressors include a new 
design in car suppressors, which 
screw into the H.T. lead socket on 
the distributor, while the terminal 
carrying the lead from the coil 
screw into the head of the suppressor. 
An essential item for the prevention 
of interference with the Television 
and Electronic industry. 

*r. " SKYROD " (regd. trade 
name) r8ft. collector in 3 sections 
with chimney lashings. 

L.518 Collector only £4 4s. 
L.618 Complete with " Elimin- 

oise " equipment and screened feeder, 
£ 10. 

*2. " ELIMINOISE " (regd. 
trade name) L.308k aerial and 
receiver transformers, 5oft. screened 
feeder, aerial and earth wire and 
insulators complete, £6 6s. 

*3. Set lead suppressor, L.300/3. 
£2 19s. 6d. 

Note to dealers : 

" WINROD " AERIALS, ex - 
stock, from your wholesaler (supplied 
in cartons containing 6). 

BELLING & LEE LTD 
CAMBRIDGE ARTERIAL ROAD, ENFIELD, MIDDX 
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E.M.I. basic training 
fits you for entry to 
Careers in such fields 
as :- 

SERVICE 
ENGINEERING 

OPERATING 

DESIGN AND 
DEVELOPMENT 

TECHNICAL 
SALESMANSHIP 

TEACHING 

CONSOLE 

REPRODUCER MODEL KC10 
Designed for better listening in the home, the 
KCIO Console Reproducer incorporates the 
K12/10 12 in. moving coil loudspeaker in an 
acoustically damped, totally enclosed, cabinet 
cf optimum dimensions. The walnut veneered 
oabinet is hand polished and fitted with an 
anodised aluminium grille. PRICE 20 Gns. 

ELIMINATE 
SOUND 

D>ODU)D 
Can distortion be eliminated? Not 

quite, of course, but it can be reduced 
to a minimum by the use of loud- 

speakers which will introduce 
as little discoloration as possible- 

well designed loudspeakers- 
Vitavox loudspeakers in fact. 

MANUFACTURERS OF SOUND EQUIPMENT 

VITAVOX LIMITED 
Westmorland Road, London, N.W.9, England 

Grams: Vitavox, London, England 

The Correspondence and College Courses provided by E.M.I. Institutes 
which cover recognised diplomas such as the City and Guilds, etc. are 
written and supervised by E.M.I.* scientists who are specialists in 

Electronic Science. 
Courses are already available in such subjects as Basic Radio, Basic Television, 
etc., and the prospectus is being constantly extended. 
With this basic training you can eventually become a specialist in Television 
Radio Communications, Radar, Navigational Aids, Audio Frequency, Medical 
and various Electronic applications. There are also short courses for Executives, 
Amateurs, Students, etc. 

For full details apply to your local "H.M.V." Radio dealer or direct to :- 
The Principal : PROFESSOR H. F. TREWMAN, M.A. (Cantab), M.LE.E., M.I.Mech.E., M.Brit.I.R.E. 

E.M.I. INSTITUTES LTD 
Dept. 16, 43, Grove Park Road, Chiswick, London, W.4 

* The E.M.I. Group includes "H.M.V.", Marconiphone and other important electronic interests 

E.37 
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Manufacturers' Products 
Universal Oscilloscope 

AN interesting oscilloscope has 
been developed by Cinema -Tele- 

vision, Ltd., of Worsley Bridge 
Road, Lower Sydenham, London, 
S.E.26, and was shown recently at 
the firm's private exhibition. 
Known as the Universal Oscillo- 
scope, it incorporates a 6 -in tube 
and is built as a desk -type instru- 
ment with a sloping front. It 
measures 3ft 6in high by zft square. 

It is unit built and each unit has 
its own power supply to avoid 
interaction. The units can be varied 
to suit individual requirements. 
They include a simple time base 
covering 5 c/s to 15o kc/s and an 
amplitude -stabilized time base with 
an upper limit of 25okc/s. This 
gives a constant -amplitude trace 
and is calibrated in frequency with 
an accuracy of ± 4 per cent. 

There is a signal amplifier cover- 
ing 5 c/s to r.5 Mc/s, which pro- 
vides an output sufficient to fill the 
screen with an input of r V R.M.S. 
and the gain control has sufficient 
range to permit it to accept an in- 
put of 25 V. The alternative ampli- 
fier is direct coupled and covers 
o-5 Mc/s ; again, the input is r V 

for full deflection. 
Both double- and five -beam switch 

units are available. The latter per- 
mits five traces to be displayed to- 
gether. There are five amplifier 

Cintel Universal Oscilloscope 

channels, each covering o-5 Mc/s, 
switched by a ring -of -five counting 
circuit. Internal switching frequen- 

cies of go c/s, 75o c¡s, and 8 kc/s 
are provided and by external con- 
trol frequencies of 50 c/s to 30 kc/s 
can be used. 

Midget Coils 
THE present-day trend to reduce 

the size of all components 
where possible is well exemplified by 
the new range of miniature coils 
wound on Polystyrene formers ob- 
tainable from Meteor Electronics, I, 
Gloucester Row, Esplanade, Wey- 
mouth, Dorset. 

The moulded formers measure 
only lin dia. and they have adjust- 
able dust -iron cores. Medium and 
long waveband coils, aerial, R.F. 
transformers and oscillator types 
are wound with Litz stranded wire, 
while an appropriate gauge of 

Meteor type M.D. midget coil on 
Polystyrene former with adjustable 
dust -iron core. Its size can be 
judged by comparison with inch 

markings on the ruler. 

enamelled conductor is used for the 
short-wave units. Coloured sleeves 
are threaded over the loose ends of 
the coils for identification purposes. 

These midget coils are known as 
M.D. type. As examples of price, 
medium- and long -wave aerial coils 
cost 3s 3d, R.F. transformers 3s, 
and oscillator coils for a 465-Kc / s 
I.F., zs 9d each. Short-wave coils 
of all types cost 2s 6d each. 

Albion Coil Packs 
ARANGE of coil packs for use 

in superheterodyne receivers, 
embodying small but efficient dust - 
iron cored coils, has been introduced 
by the Albion Radio Manufacturing 
Co., Mill Lane, Margate, Kent. 
They are made in three- and four - 
band types and several models are 
available in each style. 

The three -range models, for 
example, give -the choice of an alter- 
native short-wave band which can 

be either 19 to 5o metres or 13 to 
35 metres. Likewise the four -range 
packs are available with short-wave 
bands of 19 ta 5o and 90 to 25o 
metres, or 13 to 35 and 34 to 1oó 
metres. The medium and lone -wave 

Albion three -range coil pack with- 
out screening cover. It will be seen 
that all trimmers and padders are 

very accessible. 

coverages are 200 to 55o and 800 to 
z,000 metres respectively. 

Either style is available com- 
pletely or partially screened and 
with or without an I.F. filter for 
465 kc/s. Wave -change switching 
with a gramophone pickup position 
is included, together with all trim- 
ming and oscillator padding capaci- 
tors. Complete circuit details of 
typical all -wave superhets embody- 
ing these coils are included with 
each unit. 

Prices range from 36s 6d for a 
partially screened three -range model 
to 48s 6d for a four -range fully 
screened pack fitted with an I.F. 
filter. 

A.C./D.C. Receiver 
AUNIVERSAL mains equivalent 

of the Model 371A has been pro- 
duced by Philips Electrical, Century 
House, Shaftesbury Avenue, Lon- 
don, W.C.z. To be known as the 
Model 371U, the new receiver em- 
ploys a CCH35 frequency changer, 
EF39 I.F. amplifier, EBC33 de- 
tector, CL33 output, and CY3r 
rectifier, with a consumption of 66 
watts at 220 volts. The price will 
be £16 16s, plus £5 7s rod purchase 
tax. 

Hermes " Radio Tourist'' 
Portable 

The description of this receiver on 
P. 47 of the February issue referred to 
the sliding aerial as a metal panel. In 
fact the aerial is a small frame winding 
enclosed in a moulded plastic panel. 
Incidentally, the price of this set, includ- 
ing waterproof carrying case, is now 
£I4 14s, plus £4 14s 9d purchase tax. 
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WORLD OF WIRELESS 

Licence Record + Radio Exhibitions + Interference 
Suppression + Salaries and Status 

OVER 11,000,000 
AN increase of over a quarter of 

a million broadcast receiving 
licences during '947 brought the 
total for Great Britain and Northern 
Ireland to approximately ",057,000 
at the end of the year. The Decem- 
ber figure included 32,700 television 
licences. 

Holders of " sound " licences 
(L') are reminded by the P.M.G. 
that it is now necessary to take out 
a £2 television and sound licence 
immediately a television set is in- 
stalled. A rebate on the unexpired 
portion of the surrendered L1 
licence will be made at the rate of 
is 8d per month. 

RADIOLYMPIA 
IT has now been decided by the 

R.I.C. that there will not be a 
national radio exhibition this year. 
Plans are, however, being made to 
hold the next exhibition at Olympia 
in the autumn of 1949 - 

The decision not to have a show 
this year has been made in order to 
enable manufacturers to concen- 
trate on production fqr the indus- 
try's £12,000,000 export target set 
by the Government. 

COMPONENTS EXBIBITION 
THE fifth annual exhibition of 

radio, television and electronic 
components and test gear, organized 
by the Radio Component Manufac- 
turers' Federation, will be held in 
the Great Room, Grosvenor House, 
Park Lane, London, W.1, from 
March 2nd to 4th. Admission to the 
exhibition is by invitation of the 
Federation and accredited radio 
engineers and manufacturers are 
cordially invited. It is hoped to in- 
clude a report in our next issue. 

" SCIENTIFIC RADIO " 
CONVENTION 

THE I.E.E. is planning to hold a 
convention on 'Scientific 

Radio " on April 7th and 8th. This 
is in some respects a preliminary to 
the meeting of the Union Radio 
Scientifique Internationale, to be 
held in Stockholm later this year, as 
from it will be correlated the British 
contribution to that meeting. The 
convention is being organized in col- 
laboration with the British National 
Committee for Scientific Radio set 
up by the Royal Society. 

Sessions will be held during the 
afternoon and evening of each day 

from 2-4.45 and 6-8.45. The sub- 
jects to be covered by the four ses- 
sions are: standards and measure- 
ments, propagation, radio noise and 
radio physics. 

Invitations to the convention, 
which will be held at the I.E.E. 
headquarters, Savoy Place, London, 
W.C.2, are being sent to kindred 
learned societies. 

TELEVISION INTERFERENCE 
ACTIVE measures are being taken 

by the Radio Industry Council 
to eliminate electrical interference 
with television reception. Since the 
worst source appears to be motor 
car ignition systems this is being 
tackled first. Moreover, from 85 
to 95 per cent of this interference 
can be eliminated by fitting a resis- 
tor of from 5kf2 to'okû2 in the H.T. 
lead from the ignition coil to the 
distributor. 

Two types of suppressor are now 
available; one is a screw -in fitting 
for the centre of the distributor and 
into which the lead from the coil 
is fitted as usual while the other is 
a bakelite tube 0 long and in in 
diameter which is inserted in the 
lead between the coil and the dis- 
tributor. The cost is is 6d. In- 
vestigations have proved that the 
one resistor needed has no harmful 
effect of any kind on the performance 
of the average car engine. 

Ignition interfer- 
ence suppressors 
recommended by 
the R.I.C. On the 
left is a screw -in 
type for the distri- 
butor and on the 
right a resistor for 
inserting in the 
H.T. lead from coil 

to distributor. 

Many large-scale users of motor 
vehicles have already suppressed 
their cars or are about to do so ; 

these include the G.P.O., B.B.C., 
all police authorities throughout the 
country,. London Transport, and 
the National Road Transport Feder- 
ation. Incidentally, all staff cars 
operated by our Publishers are sup- 
pressed. 

The R.I.C. campaign has already 
resulted in traders and dealers 
throughout the radio industry giving 
a lead by suppressing their motor 
vehicles. 

TECHNICIANS' SALARIES 
ACHARTER for technical staff 

in the engineering and metal- 
lurgical industries has been pro- 
duced by the Association of Scien- 
tific Workers. 

The grading and minimum salary 
scales set out in the charter are 
intended to apply to engineers, 
metallurgists, chemists and other 
scientific and technical workers em- 
ployed in laboratories, etc. 

The salaries, which include the 
1947 cost -of -living bonus paid in 
the engineering industry, vary from 
5 los a week for a 21 -year -old 

assistant without academic qualifi- 
cations to £1,250 a year for a senior 
engineer in a supervisory capacity. 
An engineer with the experience 
and/or qualifications making him 
eligible for corporate membership of 
the appropriate professional institu- 
tion, who is not younger than 21 
years of age, will receive L440 p.a. 
rising by ten yearly increments of 
£26 to £700. 

SERVICE TECHNICIANS' 
STATUS 

RATES of pay have also been 
agreed between the Radio and 

Television Retailers' Association 
and the Guild of Radio Service 
Engineers for service technicians. 
These will apply to men on the 
Radio Service Trade Register and 
are based on the certificated quali- 
fications as set out below. Men 
over 21 years of age who are not on 
the register are covered by an 
earlier agreement and will be paid 
not less than £5 5s per week. 

The three classes of certificate 
and the rates of remuneration are:- 

Certificate "A", issued to persons ad- 
mitted to the Register by virtue of their 
having passed the R.T.E.B. examination. 
£6 5s. per week. 

certificate " B ", issued to radio service 
technicians admitted to the Register on 
the basis of having served an approved 
apprenticeship or having had five years' 
experience in approved employment, £6 per 
week. 

Television Certificate, issued to holders 
of " A " or " B " who have also satis- 
factorily passed the television course of a 
manufacturer, £6 10s per week. 

AMATEURS' EXAMINATION 
THIS year's City and Guilds of 

London Institute examination 
for prospective amateur transmitters 
will be held on May 5th from 7 to 
io p.m. Candidates should apply to 
their local technical colleges for par- 
ticulars and entry forms which must 
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be completed by March 1st. As pre* 
viously stated there will be only one 
examination this year. 

PERSONALITIES 

F. J. Addington Hall has taken 
charge of the radio accessory and 
domestic appliance marketing division 
of Truvox Engineering Co., and T. W. 
Spurr the contracts division. 

J. W. RIDGEWAY- 
new Radio Industry 

Council chairman. 

pan>. He jollied the English Electric 
Company, the parent company, in 1922 
and in 1925 became its chief engineer 
in South America. In 1936 he was 
appointed managing director of English 
Electric in South Africa. 

Capt. B. R. Willett, C.B.E., D.S.C., 
has relinquished his post as general 
manager of Marconi's on being ap- 
pointed to undertake a mission to over- 
seas countries to intensify the com- 
pany's export trade. 

R. J. KEMP, Mar- 
coni's new chief of 

research. 

J. R. Hug he s, A.M.I.E.E., 
M.Brit.I.R.E., who was technical secre- 
tary of the British Radio Valve Manu- 
facturers' Association from 1942 until 
the end of last year, has now joined 
Hivac, Ltd., and will be responsible 
for all technical liaison both with cus- 
tomers and with associated companies. 
Prior to joining B.V.A. he was engaged 
in telephone engineering with Siemens 
Bros., Woolwich. 

J. W. Ridgeway, O.B.E., a director 
and radio division manager of the 
Edison Swan Electric Co., has been 
elected chairman of the Radio Industry 
Council for the current year in suc- 
cession to G. Darnley Smith, of Bush 
Radio. C. O. Stanley, C.B.E., chair- 
man of the board of Pye, Ltd., has 
been elected vice-chairman. 

J. G. Robb, Marconi's deputy chief 
engineer and chief of the company's 
research laboratories, has been ap- 
pointed chief of a ne'« engineering 
division established by Marconi's and its 
associated companies. He is succeeded 
chief of the research laboratories by his 
assistant, R. J. Kemp. 

J. A. Smale, A.F.C., B.Sc., M.I.E.E., 
who has been appointed Engineer -in - 
Chief, Cable and Wireless, succeeds 
G. H. Entwisle, who retired in January. 
Mr. Smale has been concerned with de- 
veloping long-distance short-wave relays 
as a means of overcoming unfavourable 
propagation conditions, and wrote on 
this subject in Wireless World, August, 
1944. He also originated important 
development work on frequency -shift 
keying and organized wartime emer- 
gency wireless circuits. He attended 
all the more recent international con- 
ferences. 

F. Neil Sutherland, M.A., M.I.E.E., 
has been appointed general manager of 
Marconi's Wireless Telegraph Corn - 

IN BRIEF 
B.B.C. Television O.B. Unit. --We 

were misinformed regarding the tele- 
vision O.B. equipment being supplied 
to the B.B.C. by Pye, to which reference 
was made in our January issue. The 
equipment is limited to that which pro- 
duces the video signal and does not 
include any radio equipment. It also 
makes no provision for the transmission 
of the sound channel. 

Monopolistic.-The arguments which 

J. A. SMALE-now en- 
gineer -in -chief, Cable 

and Wireless. 

Dr. R. C. G. Williams, Ph.D., 
B.Sc.(Eng.), M.I.E.E., who, after a few 
months in the U.S.A., was appointed 
an executive engineer of the North 
American Philips Company eaily last 
year, has now been appointed chief 
engineer of Philips Electrical " to 
advise the managing director on all 
technical matters." He is also retain- 
ing his American connection. Prior to 
going tc America in May, 1946, he was 
general manager of the Electronics 
Division of Murphy Radio. 

DR. R. C. G. WILLIAMS-chief 
engineer, Philips Electrical. 

OBITUARY 
We regret to record the death of Sir 

Allan Powell, G.B.E., at the age of 68, 
on January 24th. He was chairman 
of the B.B.C. Board of Governors from 
1939-1946. Prior to his B.B.C. ap- 
pointment he held many administrative 
posts in national and local govern- 
ment. 

F. NEIL SUTHERLAND 
-Marconi's new general 

manager. 

led the Post Office to favour a mono- polistic broadcasting organization 
in this country, together with the 
relevant matter which preceded the 
establishment of the B.B.C., were set 
out in an informative article by R. H. 
Coase in the August, 1947, issue of 
Economica, issued by the London 
School of Economics. Copies of the 
journal are obtainable from the London 
School of Economics, Houghton Street, 
Aldwych, London, W.C.2, price 5s. 

Pictorial Record.-To mark the silver 
jubilee of British broadcasting the 
B.B.C. has issued an illustrated booklet 
covering the period 1922-1947. The 
price of this 48 -page booklet, which in- 
cludes 13o photographs, is 2s. 

B.B.C. Research.-A country man- 
sion at Kingswood, Surrey, has been 
acquired by the B.B.C. for use as an 
engineering research station. 

Ideal Home.-Radio and television 
will again be featured at the Daily Mail 
Ideal Home Exhibition which cele- 
brates its silver jubilee at Olympia in 
March. The exhibition opens to the 
public at 5 p.m. on March 2nd; there- 
after from 9.30 a.m. to 9.3o p.m. each 
weekday till March 25th. 

Ship -to -Shore. - More than 285,000 
ships communicated with Post Office 
coast stations during 1947 and nearly 
658,000 radio telegrams were exchanged 
between vessels and these stations. 

Waste Paper.-A drive to collect an 
additional Ioo,000 tons of waste paper 
by July is announced by the Waste 
Paper Recovery Association. This 
quantity is equivalent to a saving of 
to million dollars. The Association 
stresses that waste -paper salvage is even 
more important now owing to currency 
shortages than during tfie war, 

Aeronautical !-Under a special air 
mail subscription arrangement our 
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World of Wireless- 
associated journal Flight can be in the 
hands of readers in the United States 
and Canada within 24 hours of publica- 
tion. The special subscription rate for 
Canada and U.S.A. is £4 ($16) for six 
months, which may be remitted to 
British Publications Inc., 150, East 
35th Street. New York, 16, N.Y. 

INDUSTRIAL NEWS 

B.E.T.R.O. announces that in re- 
sponse to a number of enquiries it is 
undertaking an " on the spot " survey 
of market data in Turkey, Iraq and 
Iran. The services of Wilfred Sloane, 
who is leaving for the Middle East in 
March, are available to all exporters. 
Further information can be obtained 
from the Secretary, British Export 
Trade Research Organization, 48, Dover 
Street, London, W.r. 

B.V.A.-With the resignation of 
J. R. Hughes from the British Radio 
Valve Manufacturers' Association, the 

J. R. HUGHES-- from B.V.A. to 
Hivac. 

post of technical secretary has lapsed, 
but P. A. Fleming has been appointed 
technical assistant to W. R. West, the 
secretary. 

Radio & Television Trade Federation 
is the name of a new organization which 
has been formed by the Radio and 
Television Retailers' Association and is 
registered as a trade union. Details 
of membership, which is open to re- 
tailers, wholesalers and manufacturers, 
are available from the secretary, H. A. 
Curtis, 18, Woburn Square, London, 
W.C.r. The chairman is F. J. Smith. 

A.I.S. Products, formerly manufac- 
tured by Aligned Instrument Services 
of r, Colworth Road, Leytonstone, 
London, E.u, will in future be made 
and distributed by the London Tele- 
vision Co., Ltd., 694, Lea Bridge Road, 
Leyton, London, E.ro. 

B.I.F.-This year's British Industries 
Fair, which is being organized by the 
Board of Trade, will be held simul- 
taneously in London and Birmingham 
from May 3rd to r4th. The Radio Sec- 
tion will again be housed in Olympia, 
which will be open daily (except 
Sunday) from 9.30 a.m. to 6 p.m. Ad- 
mission will be restricted to trade 
buyers, except on Wednesdays and 
Saturday, when the public will be ad- 
mitted at a charge of Is 6d. Enquiries 

regarding the Fair should be addressed 
to the Board of Trade, Export Promo- 
tion Department, 35, Old Queen Street, 
London, S.W.I. (Tel.: Victoria 904o.) 

Eddystone.-Stratton and Co. an- 
nounce that the Eddystone communi- 
cations receiver, Type 640, is no longer 
subject to purchase tax. The price has 
also been reduced and is now £39 los. 

E.M.I. Relays (Hayes), Limited, is 
the title of a new company formed by 
Electric and Musical Industries to pro- 
vide a four -programme radio -relay ser- 
vice to residents in the area adjacent to 
the company's factory at Hayes, 
Middlesex. 

Thrush Radio and Electrical Indus- 
tries have moved to 37, Finchley Lane, 
Hendon, London, N.W.4 (Tel.: Hendon 
6255). 

Garrard.-The London sales office of 
the Garrard Engineering and Manufac- 
turing Company has been moved from 
17, Grafton Street, W . r, to 68-7o, Fins- 
bury Pavement, E.C.i (Tel.: Metro- 
politan 8927). The service and spares 
department of the company is now at 
Okus Road, Swindon (Tel.: Swindon 
3405). 

Murex, Ltd., of Rainham, Essex, an- 
nounce that they a're manufacturing 
titanium hydride, with a titanium 
content of 98 per cent., which was pre- 
viously imported from the United 
States. It is used in powder metal- 
lurgy and one of its applications is in 
the production of micro -wave valves. 

MEETINGS 
Institution of Electrical Engineers 

Radio Section.-" The Testing of 
Communication -type Radio Receivers," 
by W. J. Bray, M.Sc. (Eng.), and 
W. R. H. Lowry, B.Sc., on March 3rd. 

"Automatic Telegraphy and Single - 
Side -Band Working," by A. Cook, 
B.Sc., on March 9th. 

" Three -Dimensional Cathode -Ray 
Tube Displays," by E. Parker, M.A., 
and P. R. Wallis, B.Sc. (Eng.), en 
March 24th. 

All these meetings will be held at 
Savoy Place, London, W.C.z, at 5.30. 

Cambridge Radio Group.-Discussion 
on " Sound -Recording Methods," on 
March ist at the Cavendish Laboratory 
at 8.15 (joint meeting with the Cam- 
bridge University Wireless Society). 

" Electronic Calculating Machines," 
by Professor D. R. Hartree, M.A., 
Ph.D., F.R.S., on March 6th at the 
Cavendish Laboratory at 8.15. 

Mersey and North Wales Centre.- 
Faraday Lecture on " Electricity and 
Everyman," by P. Dunsheath, C.B.E., 
M.A., D.Sc. (Eng.), on March 22nd at 
the Philharmonic Hall, Hope Street, 
Liverpool. 

North-Eastern Radio and Measure- 
ments Grout.-"Activities and Equip- 
ment of Industrial Electronics Labora- 
tory," by G. A. Hickling, on March 
ist, at King's College, Newcastle -on - 
Tyne, at 6.15. 

North Midland Centre.-Dr. Duns - 
heath's Faraday Lecture, on March 9th, 
at the Albert Hall, Leeds, at 7. 

North-Western Centre.-Dr. Duns - 
heath's Faraday Lecture, on March 
24th, at the Great Hall, Manchester 
College of Technology, at 7.30. 

Northern Ireland Centre.-Dr. Duns - 

heath's Faraday Lecture on March 
19th, at the Central Hall, College of 
Technology, Belfast, at 7.30. 

South Midland Centre. - " Speech 
Communication under Conditions of 
Deafness or Loud Noise," by W. G. 
Radley, C.B.E., Ph.D. (Eng), on March 
1st, at the Imperial Hotel, Birmingham, 
at 6 (joint meeting with the Institution 
of Post Office Electrical Engineers). 

South Midkrnd Radio Group.- 
" Closed Cycle Control Systems," by 
Professor A. Tustin, M.Sc., on March 
22nd, at the James Watt Memorial In- 
stitute, Great Charles Street, Birming- 
ham, at 6 (joint meeting with the South 
Midland Centre). 

Irish Branch.-Dr. Dunsheath's Fara- 
day Lecture on March 18th, at Trinity 
College, Dublin,. at 6 p.m. 
British Institution of Radio Engineers 

London Section. - " The Principles 
and Practice of Panoramic Display," 
by D. W. Thomasson, on March nth, 
at the London School of Hygiene and 
Tropical Medicine, Keppel Street 
(Gower Street), W.C.r, at 6. 

Midland Section. - Methods of 
Measuring Insertion Loss, Phase Shift 
and Time Delay of Transmission Net- 
works," by N. E. Head, on March 19th, 
at the Technical College, The Butts, 
Coventry, at 6.30. 

North-Eastern Section.-" The Cal- 
culation of Electrode Temperatures in 
the Radio Valve," by I. A. Harris, on 
March loth, at Neville Hall, Westgate 
Road, Newcastle -on -Tyne, at 6. 

North-Western Section. - " Some 
Aspects of Moderate Precision Tem- 
perature Control in Communication 
Engineering," by M. P. Johnson, 
B.A.Sc., on March rith, in the Rey- 
nolds Hall, College of Technology, 
Sackville Street, Manchester, at 6.45. 

Scottish Section.-" The Develop- 
ment of Radiology," by Angus Cam - 
bell, M.B., C.L.B., D.R., on March 
17th, at the Heriot-Watt College, Edin- 
burgh, r, at 6.30. 

British Sound Recording Association 
London Meetings.-" Loudspeakers- 

with Particular Reference to High - 
Fidelity Monitoring Reproducers," by 
D. E. L. Shorter, on March 11th, at 
5.45 (joint meeting with the Acoustics 
Group of the Physical Society). 

" High Quality Disk Recording," by 
W. S. Barrel', on March 25th, at 7. 

Both these meetings will be held at 
the Royal Society of Arts, John Adam 
Street, Strand, W.C.2. 

Radio Society of Great Britain 
London Meeting.-" The Practical 

Use of Frequency Modulation on 
Amateur Frequencies," by D. N. Cor - 
field, D.L.C. (G5CD), on March rzth, 
at the I.E.E., Savoy Place, London, 
W.C.2, at 6.30. 

British Kinematograph Society 
Society Meeting.-" Phase Modula- 

tion Principles Applied to Sound Re- 
cording," by J. A. Sargrove, D. A. 
Bell, and N. Leevers, B.Sc., on March 
loth, at the Gaumont -British Theatre, 
Film House, Wardour Street, London, 
W.1, at 7.15. 

Electrical Trades Union 
London Meeting.-Open discussion 

on " Valve Standardization and Valve 
Developments," on March 24th, at 
Room II, The Friends' House, Euston 
Road, London, N.W.r, at 7 p.m. 
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IN domestic broadcast receivers 
the cost of each portion must 
be carefully studied because 

for such a competitive market it is 
not possible to design to a perfect 
performance specification but to 
give the best possible " value for 
money." This article proposes to 
discuss one portion of a F.M. 
receiver wherein a recent develop- 
ment promises to enable a reduc- 
tion of cost to be effected without 
serious loss of desirable properties. 

The demodulator portion of a 
F.M. receiver is often termed 
" discriminator." 'Its function is 
to convert frequency -modulated 
waves into equivalent amplitude- 
mbdulated waves and to detect the 
latter in the usual fashion with 
diode valves or other suitable 
non-linear resistances. In many 
discriminators, including the con- 
ventional balanced phase dis- 
criminator due to S. W. Seeley (US 
Patent 2I2II03, British Patent 
489094), the form taken is that of 
an L, C, M and R network in- 
cluded in the anode circuit of a 
R.F. pentode valve used with low 
screen and anode voltages and no 
grid bias in order to act as an 
amplitude limiter. With con- 
ventional phase discriminators an 
amplitude limiter is essential as 
the former are sensitive to un- 
desired amplitude modulation of 
the signal voltage. The ratio 
detector, also due to Seeley, is an 
adaptation of the balanced phase 
discriminator rendered unrespon- 
sive to amplitude modulation.. It 
will be assumed in what follows 
that the mode of operation of the 
balanced phase discriminator is 
known to the reader. 

Fig. I is a simplified circuit 
diagram of a ratio detector. Ll is 
the primary coil and L2 are the 
secondary windings of the usual 
balanced phase discriminator. It 
will be noted that the two diode 
valves are in series aiding instead 
of in series opposition, as they 
would have been in a phase 
discriminator. The diodes are 

*See for example Wireless World, April and 
May, 5943- 

F.M. Reception 
Comparison Tests Between Phase Discriminator 

Ratio Detectors 
By D. MAURICE and 
R. J. H. SLAUGHTER 
(Engineering Research Dept.. B.B.C.) 

biased beyond cut-off by a centre - 
tapped battery of voltage V. It 
is well known that with no fre- 
quency modulation the signal 
voltage amplitudes S1 and S2 are 
equal, but when a frequency 
deviation is imposed upon the signal 
S, the two half -secondary voltages 
become different from one another, 

Fig. I. Basic circuit of ratio 
detector. 

one increasing and the other 
decreasing. Now suppose that 
some unwanted amplitude modula- 
tion is imposed upon the signal S, 
this becoming S + AS. If the 
signal is being frequency modula- 
ted, then at some part of the 
modulation cycle the two half - 
secondary voltages will be different 
and in ratio 

K 
S 

+ 
AS, 

E1 + 4E1 
S2 + dS2 E8 + AE, 

dE1 
I + - 

E1 E1 El 
. 

Ee AE, E, 
Ee 

(I) 

and 

because the relative amplitude 

modulations dEl 
and 

Aare 
equal. 

E1 E2 
It is, however, clear from Fig. I 
that 
E1 + JE1 + E2 + 4E2 = V (2) 
the battery voltage. 
Putting (I) into (2) 

(E8 + AE2)(I + K) =V.. (3) 
Now the voltage Vp of the point 
P is 

VP=E2+4E2 .. (4) 
and that of point B is 

Putting (3) 
tracting (5) 

V 
VB =- .. (5) 

2 

into (4) and sub - 

(1 + K 2) (6) 

This voltage is independent of the 
unwanted amplitude modulation 
represented by AEI and JE2, and 
is a function of K, the ratio 
between the two half -secondary 
voltages. This ratio is, in turn, 
dependent on the frequency devia- 
tion imposed upon the signal at 
the transmitter. Thus the ratio 
detector does not require to be 
preceded by an amplitude limiter. 

The output audio voltage VP-VB 
is not strictly proportional to the 
frequency deviation of the signal, 
but if the ratio of deviation to 
carrier frequency is small, K will 
not differ greatly from unity and 
the distortion will be negligible. 

It can be shown that if the 
same R.F. pentode, operating 
under identical conditions, is used 
to feed the two types (phase and 
ratio) of discriminator, the sen- 
sitivity in audio volts output per 
kc/s deviation per pentode grid 
volt of the ratio detector is one 
quarter that of the balanced 
phase discriminator. Here we 
reach the crux of the matter 
because the R.F. pentode used 
as the discriminator feed valve 
is not used in the same conditions 
for the two cases. As has been 
stated, the phase discriminator 
must be preceded by an amplitude 
limiter and usually this is formed 
by the discriminator feed valve. 

VP - VB = V 
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F.M. Reception- 
This valve thus operates in a 
condition of very low mutual 
conductance-of the order of a 
twenty-fifth or less of the normal 
operating slope. Now the ratio 

whether the distortion is, in 
fact, negligible, and whether it 
really does suppress impulsive 
interference as well as does an 
amplitude limiter. The following 
tests will show that, in fact, it is 

33kIl aBkp 

Cl 

T 
sopF º F g .25pF 

TO I.F. 

AMPLIFIER ii 
so pF 

_12.=_a 

ta_ 

o MIl - 002µF 

P 

=0 olµF 
o6M11 

Fig. 2. Details of phase dis- 
criminator circuit. 

Fig. 3. Circuit of ratio detector 
used in tests. 

detector, not requiring an ampli- 
tude limiter, may be fed from a 
valve working in normal operating 
conditions so that although its 
circuit sensitivity is a quarter of 
that of the phase discriminator, 
its overall sensitivity is of the 
order of six times (25/4) this. 
This increase in sensitivity, m hile 
useful, is unfortunately scarcely 
enough to allow for the elimination 
of one of the I.F. amplifying 
stages preceding the ratio 
detector. Thus an actual economy 
in number of valves and amplifier 
stage is not necessarily achieved, 
though this depends on the actual 
overall gain required from the 
receiver. What can be definitely 
stated is that the wide -band 
F.M. receiver incorporating a 
balanced phase discriminator 
would undergo an increase in 
sensitivity by the replacement of 
its discriminator with a ratio 
detector. 

The desirability of using a 
ratio detector thus depends on 

+H.T 

AUDIO OUTPUT 

input signal required to operate 
the amplitude limiter was about 
300 V. The receivers had the 
following circuit : one R.F. stage 
tunable over a small band around 
90 Mc/s and having a high -slope 
low -noise pentode valve, a double 
triode valve used as a super- 
heterodyne oscillator and fre- 
quency changer, an intermediate - 
frequency amplifing stage employ- 
ing the same type of valve as the 
R.F. stage, a limiter stage using 
the same valve as the I.F. and 
R.F. stages and having the 
balanced phase discriminator in 
its anode circuit, a double diode 
balanced demodulator, the 50 
FA -sec. de -emphasis circuit, a triode 
A.F. amplifier and a pentode 
A.F. output valve and loud- 
speaker. In one of the two 
receivers the phase discriminator 
was so modified that it became 
a ratio detector. The circuit of 
the phase discriminator in the 
unmodified receiver is shown in 
Fig. 2 whilst that of the ratio 
detector in the modified receiver 
is shown in Fig. 3. It will be 
noted that the battery of voltage 
V in Fig. T has become a condenses 

0 

á 

TO I.F. 
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a usable and satisfactory device. 
Two initially identical 90 Mc/s 

F.M. receivers suitable for f 75kc/s 
deviation and 5o microsecond 
pre -emphasis were employed. 
They were not very sensitive 
and were built on normal domestic 
broadcast receiver lines. The 

+H.T 

AUDIO I 

OUTPUT 
J 

C$ shunted by a resistor R1 
in Fig. 3. This condenser becomes 
charged by the rectification of 
the signal voltage by the two 
diodes in series aiding. The time 
constant C3R1 is made longer 
than the reciprocal of the lowest 
audio angular frequency so that 
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audio voltage variations do not 
alter this " battery " voltage. 
Of course, slow variations in signal 
strength will alter it. The 5o 
µ,-sec. de -emphasis time constant 
was determined experimentally, 
having fixed R, and C3, by vary- 
ing the common value of Cl and C2. 

Suppression of Impulsive 
Interference 

Fig. 4 shows a schematic dia- 
gram of the test layout. A 
90-Mc/s half -wave dipole was 
connected to a two -pole two - 
position switch so that either 
receiver could be connected to 
it. Ganged with this switch was 
an identical one which connected 
the output from the receiver on 
the dipole, to an audio -frequency 
attenuator followed by an A.F. 
amplifier and loudspeaker. In 
parallel with the dipole and 
switch was connected a balanced - 
to -unbalanced transformer, to the 
unbalanced side of which was 
connected a V.H.F., F.M. standard 
signal generator. A spark genera- 
tor of impulsive interference was 
arranged to radiate at some 
di..tance from the 90-Mc!s receiving 
dipole. 

The test procedure was as 
follows : The F.M. signal genera- 
tor was arranged to produce a 
40% frequency modulated signal 
of 5 mV at a carrier frequency 
of about 90 Mc/s. The two 
receivers were, in turn, tuned in 
to this signal and their audio 
gain controls adjusted for equality 
of aural loudspeaker sound out- 
put. The signal modulation was 
removed and the spark generator 
switched on. The audio impulsive 
noise output from the two re- 
ceivers was compared. The 
phase discriminator receiver 
was slightly better than the ratio 
detector receiver and so the 
former was used as reference 
level. When switching from 
" phase " to " ratio " the A.F. 
attenuator was adjusted to equate 
the output from the latter to that 
from the former. By progressively 
reducing the signal strength from 
5 mV downwards the curves in 
Fig. 5 were produced. It may 
be seen from this figure that 
except for very small signal 
strengths the ratio detector is 
about z db worse (noisier) than 
the phase discriminator. 

It may be remarked that this 

test was a static one, in that it 
was undertaken during the absence 
of modulation. This, however, 
is a very practical condition 
because impulsive interference 
which is noticeably disturbing 
during modulation is still more so 
during quiescent periods, because 
the very considerable masking 
of noise by programme is absent 
during such times. Tests not 
described here indicated that the 
ratio discriminator maintained its 
impulse suppressing properties for 
a mis -tuned signal better than a 
single limiter and phase dis - 
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at which fluctuation noise level was 
so high as to preclude further 
testing. No appreciable difference 
in quality of reproduction was 
observed between the two re- 
ceivers for any signal input level. 
It was noticed, however, that the 
ratio detector receiver was some- 
what less sensitive than the one 
employing the phase discriminator. 
The explanation is that for ease 
and rapidity of execution of the 
investigation, the general im- 
pedance level of the ratio detector 
was made about ten times lower 
than that to which the unmodified 
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Fig. 4. Schematic arrangement of test. 

criminator combination. The mis - 
tuned signal should be taken as 
representative of a properly tuned 
F.M. signal during some portion 
of the audio modulation cycle. 

For comparing quality of 
reproduction the same layout as 
shown in Fig. 4 was used. Of 
course the spark generator was 
not employed. The signal genera- 
tor was fitted with an audio 
50µ -sec. pre -emphasis circuit. The 
programme quality of the two 
receiver outputs was compared 
for values of input signal strength 
from .5 mV. down to that value 

F.M. 
RECEIVER 

WITH RATIO 
DETECTOR 

OUT 

receiver phase discriminator was 
designed. It may be seen from 
Fig. 2 that the total diode load is 
44o kfl whereas in Fig. 3 this is 
33 k a This reduced impedance 
level naturally results in a very 
considerable loss of gain, which 
was accepted for the purpose of 
these tests. 

For the ratio detector it has 
been claimed that : 

(r). No limiter stage is required 
in front of the ratio detector, 
hence there is no threshold at 
which interference due to un- 
wanted A.M. on the signal becomes 
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F.M. Reception- 
considerable, as happens in the 
more conventional limiter -cum - 
phase discriminator combination 
This is, in fact, true, though the 
receiver output will be more 
dependent upon signal strength 
than in a receiver incorporating 
a limiter. 

(2). Although the 
ratio detector is, in 
itself, less sensitive 
than the phase dis- 
criminator, this is 
counterbalanced by 
the fact that no 
gain need be sacri- 
ficed in a limiter 
stage. This was also 
found to be the 
case. A net gain of 
16 db is achievable. 

(3). A conveni- 
ent and effective 

Fig. 5. Compari- 
son of noise levels 
from ratio detec- 
tor (A) and 
balanced phase 
discriminator (B) 

(4). Tuning for minimum noise 
is less critical than with the 
phase discriminator scheme. It 
was found, however, that in 
practice there is very little differ- 
ence between the two schemes 
because tuning for minimum 
distortion seemed slightly more 
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automatic gain control voltage 
is readily available. This is true 
but not very relevant as A.G.C. 
is not really necessary in a F.M. 
receiver if all grid circuit dis- 
charge time constants are kept 
low, (below 2 ii -sec). However 
A.G.C. can be used with advantage 
in a ratio detector receiver. 

411 
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difficult than the conventional 
scheme. 
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News from the Clubs 
Barnet Radio Group now meets on 

the first Saturday after the loth of 
each month at 7.30 at Bunny's 
Restaurant, 16, Station Road, New 
Barnet, Herts. 

Birmingham.-At the next meeting 
of the Slade Radio Society on March 
5th at 8.o at the Parochial Hall, 
Broomfield Road, Slade Road, Erding- 
ton, Birmingham, 23, M. Moseley, of 
the G.E.C. Radio Works, Coventry, 
will give an informal lecture on " An 
Introduction to Television." 

Birmingham.-Meetings of the Bir- 
mingham and District Short -Wave 
Society are now held on alternate 
Mondays at 7.45 at the Friends' Insti- 
tute, 220, Moseley Road, Birming- 
ham, 12. 

Cannock.-Meetings of the Cannock 
Chase Radio Society recommenced at 
the beginning of the year and will in 
future be held on the first and third 
Tuesdays of each month at the Black 
Horse Hotel, Mill Street, Cannock, 
$tafls 

Farnborough.-The R.A.E. and 
Farnborough District Amateur Radio 
Society, which was formed just over 

a year ago, now has a membership of 
over 5o. Meetings are held on alternate 
Mondays at 7.3o in the Common Room, 
R.A.E. Assembly Hall, Farnborough, 
Hants. The next meeting is on 
March ist. 

Leeds.-The name of the Leeds Radio 
and Television Society has been 
changed to Leeds and District Amateur 
Radio Society, with headquarters at 
Swathmore Settlement, Woodhouse 
Square, Leeds. Meetings are held on 
Fridays at 7.0. 

Leicester.-The television sub -section 
of the Leicester Radio Society meets 
on alternate Tuesdays to the general 
meeting of the club. All meetings are 
held at the Charles Street United 
Baptist Church at 7.30. The secretary 
of the sub -section is E. Fowkes, 557, 
Staveley Road, Leicester. 

London.-The City of London Phono- 
graph and Radio Society, which meets 
at 6.30 on the first Thursday of the 
month at " The Flying Horse," 52. 
Wilson Street. E.C.2, is concerned 
mainly with recording and reproduction. 
The re-creation of old pre -electric re- 
cordings-hill and dale cylinders and 

discs as well as lateral cut discs-is 
undertaken by the society. 

Merseyside.-To co-ordinate the activi- 
ties of the Liverpool and District 
Short -Wave Club and the recently 
formed Merseyside Radio Society, the 
Merseyside Amateur Radio Committee 
has been elected. A monthly news 
sheet is being issued by the committee. 
Meetings of the L.D.S.W.C. are held 
on Tuesdays at 7.30 at St. Barnabas 
Hall, Penny Lane, Liverpool, 17. The 
M.R.S. meets at 2.30 on alternate 
Saturdays at 2g, Derby Lane, Old 
Swan, Liverpool, 13. Tuition for the 
amateur licence examination is given 
on Wednesdays and Fridays at 7.30. 

Northampton.-The recently formed 
Northampton Radio Society meets 
fortnightly at the Northampton College 
of Technology. 

Petersfeld.-Readers in the Peters - 
field (Hants) district who are interested 
in the formation of a club are invited 
to communicate with C. Watts, Hylton 
House, St. Mary's Road, Liss, Hants. 

Romford.-Negotiations are proceed- 
ing for the conversion of a surface air- 
raid shelter by the Romford and Dis- 
trict Amateur Radio Society for the 
installation of the club transmitter. 

Salisbury.-Meetings of the Salisbury 
and District Short -Wave Club are now 
held on Tuesdays at 8.45 at the club's 
new premises, Hut 64, Sçhool of 
Chemical Warfare, Winterbourne 
Gunner, near Salisbury, Wilts. 

Swindon.-Meetings of the Swindon 
and District Short -Wave Society are 
held on alternate Saturdays at 7.30 
at Clifton Street School, Swindon, 
Wilts. 

Names and addresses of club secre- 
taries are given in the directory on 
page 109. 
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LOAJ) 
ONE of my hobbies, as 

readers may have noticed, 
is criticizing the language 

of radio. There are so many 
words and uses of words that seem 
unnecessarily confusing, if not 
actually wrong. Radio is not an 
easy subject, and there is a great 
deal of it, so it seems a pity that 
the utmost care is not taken to 
keep the path of the learner clear 
from unnecessary obstacles. I 
suppose the survivors in the 
struggle for knowledge soon get 
used to the anomalies of technical 
language and forget how baffling 
they were at first. But on read- 
ing books and papers on radio, 
especially those claiming to be for 
novices, I often wonder what such 
readers make of some of the state- 
ments therein. Sometimes I don't 
need to wonder-the strangest 
misunderstandings, traceable to 
technical terms, come to light in 
conversation and correspondence. 
An example that occurs to me at 
the moment was an inquiry about 
how to obtain a speech coil. The 
writer was satisfied with the re- 
production of music from his loud 
speaker, but not: with speech, 
which he wished to improve ! 

' ` Load " is a common non -tech- 
nical word, so writers rarely con- 
sider it necessary to explain its 
technical meaning, still less the 
several technical meanings that 
are given to it. - Since it is quite 
frequently used with different 
meanings in referring to the same 
subject-say an amplifier-the 
risk of confusion is considerable. 

English Usage 
Non -technically, I suppose the 

meaning of a "load "" is a burden 
or a weight to be carried. If_ the 
load is excessive in relation to the 
carrier, there is a risk _of break- 
döwri aä for example in the frac- 
tei-& of a camel's' back.- -An in- 
quiry as to whether the load con- 
sisted of the material carried or 
the uncomfortable sensation of 
pressure induced thereby would 
probably be dismissed as too 
metaphysical, but in technical 
circles the question is of practical 
importance, as will be seen later. 
Even in general talk the word is 

- or Burden, 
In More Senses Than One 

used figuratively, as in " a load of 
care." And that loads are not 
always deemed unacceptable is 
shown by the cheerful invitation 
to " get a load of this ! " 

It is an obvious extension of the 
literal idea of a personal or animal 
load to apply it to what is borne 
by a mechanical device such as a 
truck or bridge ; and the possibil- 
ity of breakdown in the event of 
an overload is none the less cer- 
tain because the mechanical car- 
rier is generally unable to express 
its feelings so pointedly. So the 
designers or constructors of such 
devices generally specify a " full 
load," which is exceeded only at 
the owner's risk. A further ex- 
tension of the idea, from a weight 
to a torque, and hence to a power, 
is also perfectly natural and holds 
good for engines and motors. In 
particular, if the turning of an 
electric motor is resisted much 
beyond the limit corresponding to 
full load (or as a specified over- 
load), the excessive current taken 
may burn it out, or it may " pull 
out " and come to a standstill, or 
both. This application to mech- 
anical power is evidently con- 
sidered so obvious that it is not 
even mentioned in the British 
Standard Glossary of Terms used 
in Electrical Engineering (B.S. 
205: Part I : 1943 ; 1615) which 
in its definition of load refers only 
to power in electrical form. In 
the last year or two this particu- 
lar technical meaning has become 
only too familiar to the general 
public as a result of certain 
operations by the electrical 
supply authorities. But even the 
discomforts (to put it mildly) of 
Iöad-shedding are less to be 
dreaded than the results of an 
overload which is not shed. 

The supply engineer's load, 
then, is measurable in kw, or 
(more correctly in A.C. systems) 
kVA. The installation people 
who do the wiring, use " load " 
in a slightly different sense. Draw- 
ing an excessive load of power is 
certainly not likely to subject the 
wiring to too high a voltage ; so 

By "CATHODE RAY" 

load in this connection is synony- 
mous with "current," which 
must be kept within limits if 
there is not to be overheating and 
excessive voltage drop. The 
transmission engineer's load is 
usually stated in amps. 

You may have noticed that so 
far the engineer's idea of load 
corresponds closely to the physi- 
cal effect of a burden, such as its 
gravitational pressure which is 
less likely to be in the mind of the 
non -technical person than the vis- 
ible cause-the io7 + r Egyptian 
straws or the " 40 hommes ou 8 
chevaux." It is true that " load " 
is quite often used also in the lat- 
ter sense in electrical engineering, 
to refer to a lamp or an electric 
fire or even a town, but this is 
considered by purists as verging 
on technical jargon rather than 
precise terminology. Either way 
it is all closely in line with the 
proverbial camel and other popu- 
lar ideas about loads in general. 

Radio Loads 
Coming now to our own branch, 

what does the British Standard 
Glossary of Terms used in Tele- 
communication say? The answer 
is-nothing. As regards just 
" load," at least. There is a defi- 
nition of " anode load " and one 
of " loading," of which more 
anon. If, in the absence of other 
guidance, we were to follow the 
quite sensible practice of general 
electrical -engineers, it would seem 
natural to:look to the generators 
of audio- and radio-. power for a 
meaning to give to " load." But 
it is not. -quite so simple. As in 
many other respects, . there is a 
different emphasis in Telecom- 
munication (or whatever you like 
to call the rather ill-defined sub- 
ject to which this journal is 
devoted). . With an electrical 
power supply connected, a break- 
down of something by overheat- 
ing is normally the only. limit to 
the power that can be drawn. Up 
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to " full load "-and far beyond 
it-the impedance of the power 
source and its connections is far 
too small to restrict the flow. 
Hence the need for fuses or cir- 
cuit -breakers. It would be a sign 
of something radically wrong if 
no more than, say, zoo watts 
could be drawn from a live socket 
no matter what was connected. 
Normally, the lower the resist- 
ance or impedance of the thing 
connected-the thing that is often 
called the " load " in one sense- 
the greater is the current and (be- 
cause the voltage remains reason- 
ably constant) the power-which 
is the " load " in a different but 
related sense. 

o 
(SNORT- 
CIRCUIT) 

RESISTANCE OF LOAD, Rt 

(b) 
Showing how for a given generator 
voltage E, the power depends on 

the load resistance RL. 

co 
(OPEN - 

CIRCUIT) 

In radio the impedance of the 
source of supply is practically 
always important. The power 
drawn cannot rise without limit 
as the impedance of the load is 
lowered ; it reaches a maximum, 
beyond which the further increase 
in current is more than offset by 
the reduction in voltage due to 
the drop in the source impedance. 
At this stage the books usually 
prove the well-known proposition 
that maximum power is obtained 
when the resistance of the load is 
equal to that of the source (and 
the reactance, if any, is equal and 
opposite). In the diagram, where 
(a) represents a generator of volt- 
age E with a resistance R0, feed- 
ing a load R,,, the way the power 
in the load depends on the resist- 
ance of the load is shown at b 
for three different generator re- 
sistances. In each case the dotted 

line marks the condition where 
RG= Rt. If the generator resist- 
ance were very low (as it is with 
a public power supply), then the 
curve would have its peak close 
to the left-hand margin, and high 
enough to raise the roof. In fact, 
anywhere near the peak would be 
of no practical interest because it 
would be beyond the region of 
blown fuses. 

But the possibility of " over- 
loading" a radio or audio oscilla- 
tor or other source, in the sense 
of overheating it by drawing too 
many amps, or kilowatts, seldom 
exists, because the current is 
limited by the source impedance, 
and is generally not destructively 
large even if the output terminals 
are dead shorted. In some cases 
there will be some sort of trouble, 
such as valves overheating, but 
that does not depend simply on 
the amount of power drawn. In 
fact, there may be trouble (such 
as flashing over) if no power at all 
is drawn, by leaving the output 
terminals open -circuited. The 
important thing is to connect the 
right impedance. So " load," in 
radio and allied arts, is generally 
the impedance of the thing into 
which the power goes, and is 
measured in ohms. The B.S. 
definition of " anode load," for 
example, is " the total external 
impedance included in the anode 
circuit of a valve." " Overload- 
ing " in this connection hardly 
makes sense. If z,000 ohms is the 
correct load for an amplifier, what 
would an overload be? Not 20,000 
ohms, presumably. Substituting 
zoo ohms would also cause less 
power to be delivered, and al- 
though more power might be dis- 
sipated in the amplifier it would 
scarcely be enough to damage it. 

Yet amplifiers are often said to 
be-and unfortunately often are 
-overloaded. This does not re- 
fer to the load (in the sense just 
described) at all. Hence there is 
a possibility of confusion in the 
learner's mind. Such overloading 
may in exceptional cases damage 
the equipment-though even then 
not generally in the same way as 
overloading a power supply --but 
the main damage is generally to 
the listener's peace of mind. The 
result, in a word, is distortion. 
And the cause is an excessive in- 
put of signal. Yet it is not usual 
to call this input, which overloads 
the amplifier, a load. But one 

can say that the amplifier is fully 
loaded by a signal of so many 
volts at the input. 

Different Meanings 
Telephone line engineers mean 

something still different when 
they say a line is loaded. They 
are saying that it has inductance 
distributed along it to improve its 
transmission characteristics. The 
meaning of a line being loaded, 
then, depends on whether it is a 
telephone line or a power line. 

To finish this tale, let us create 
a situation in which the different 
meanings occur together. A cer- 
tain imaginary broadcasting 
station is a supply -mains load of 
zoo kw, and slightly overloads the 
supply line, which was designed 
for z8o kw. The cooling pump is 
driven by a motor which norm- 
ally runs at about half its rated 
full load, viz., z,): h.p The opti- 
mum R.F. load resistance for the 
transmitter, at the point of aerial 
feeder connection, is 300 ohms. 
The transmitter is modulated by 
an audio signal received via a 
loaded telephone line, and if the 
level of the signal . is carelessly 
adjusted the final modulator stage 
overloads, with resulting distor- 
tion. 

Is all that quite intelligible 
(though perhaps not very coher- 
ent!)? Then you have probably 
grasped the various shades of 
meaning of " load " and its de- 
rivatives. 

MICROWAVE TECHNIQUE 
WTHIN the limitations of So 

pages this booklet succeeds in 
giving a general picture of modern 
microwave technique. It discusses 
the generation, propagation and re- 
ception of these extra -high fre- 
quencies. The very difficult subject 
of wave guides is dealt with in an 
easily understandable way and 
without algebraical aids. 

In the chapter on aerials the 
reader will find himself on familiar 
ground, but not for long, as radiat- 
ing horns and other special types 
soon appear on the scene. Finally, 
there is a chapter on the very im- 
portant subject of microwave 
measurement. 

The booklet, which is well illus- 
trated, costs ºs (by post, zs 3d) and 
is published by the Incorporated 
Radio Society of Great Britain, New 
Ruskin House, Little Russell Street. 
London, W.C.º. The authors are 
J. H. Shankland and E. D. Hart. 
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Societies and Clubs 
List of Radio Groups in the British Isles 

IN the following list, arranged in alphabetical order under towns, the 
name of the club, and in somes cases the club call sign, is followed 
by that of the secretary, from whom details of the society's activities 

may be obtained. Clubs which are affiliated to the Radio Society of Great 
Britain are indicated by an asterisk. The list has been compiled from 
details supplied by the secretaries. We shall be pleased to receive details 
from the secretaries of active societies which may have been inadvertently 
omitted from this list. 

ABERDEEN 
Aberdeen Amateur Radio Society 

(GM3BSQ).-A. D. J. Westland, 
GM3BQU, 17, Beaconsfield Place, Aber- 
deen. 

ASHTON-UNDER-LYNE 
Ashton-under-Lyne and District Amateur 

Society (G3BND).-N. 11. Brown, 63, Cor- 
poration Road, Audenshaw, Nr. Manches- 
ter, Lancs. 

BASINGSTOKE 
Basingstoke and District Amateur Radio 

Society. -L. S. Adams, 16, Bramblya 
Drive, Basingstoke, Hanta. 
BATH 

Admiralty Electronics Society*t (G8BPU). 
-D. Houston, D.E.E. Dept., Admiralty, 
Bath, Som. 

BELFAST 
City of Belfast Y.M.C.A. Radio Club* 

(GI6YM).- J. H. Brooks, GISALT, 6, 
Fitzroy Avenue, Belfast, N. Ireland. 
BIRKENHEAD 

W irral Amateur Radio Society. -B. 
O'Brien, G2AMV, 26, Coombe Road, Irby, 
Heswall, Ches. 

BIRMINGHAM 
Birmingham and District Short -Wave 

Society. -N. Shirley, 14, Manor Road, 
Stechford, Birmingham, 9, Warwick. 

Kynoch Radio and Television Society*. - 
G. E. Nicholls, 20, Merrions Close, Great 
Bar, Birmingham, 22a, Warwick. 

Midland Amateur Radio Society*. -W. J. 
Vincent. G40I. 342, Warwick Road, Soli- 
hull, Birmingham, Warwick. 

Slade Radio Society. -C. N. Smart, 110, 
Woolmore Road, Erdington, Birmingham, 
23, Warwick. 
BLACKPOOL 

Blackpool and Fylde Amateur Radio 
Society. -H. D. Ashworth, 5, Albiou 
Avenue, Blackpool, Lancs. 
BOGNOR 

West Sussex Short -Wave and Television 
Society. -R. D. Holland, Maybury, Ald- 
wick Gardens, Bognor Regis, Sussex. 

BOVINGDON 
Bovingdon Airport Club, Amateur Radio 

Section. -J. D. Lord, Police Station, 
Bovingdon, Herts. 

BRADFORD 
Bradford Amateur Radio Society. -W. S. 

Sykes, G2DJS, 287, Poplar Grove, Great 
Horton, Bradford, W. Riding. 

BRIGHTON 
Brighton and Hove Group, R.S.G.B.*.-O. 

Johnson, 8, Greenfield Crescent, Patcham, 
Brighton, 6, Sussex. 

BURNHAM 
Burnham and Highbridge Amateur Radio 

Society. -A. D. Taylor, G8PG, 81, Burn- 
ham Road, Highbridge, Somerset. 

CAMBRIDGE 
Cambridge University Wireless Society 

(G6UW).-G. 
. 

S. Taylor, Trinity Col- 
lege, Cambridge. 

CANNOCK 
Cannock Chase Radio Society. -C. J. 

Morris, D.F.M., GSABG, 66, Allport 
Road, Cannock, Staffs. 
CARLISLE 

Carlislle Amateur Radio Society. -J. Ostie, 
G2DYV, 2, Outgang, Aspatria, Carlisle, 
Cumberland. 
GATTERICK 

Catterick Amateur Radio Club (G3CIO).- 
Cpl. A. Hall, 2nd Sqn., 1st Trg. Regt., 
Royal Signals, Catterick Camp, Yorks. 
CHATHAM 

Medway Amateur Receiving and Transmit- 
ting Society (G2FJA).-S. A. C. Howell, 
GUN, 39, Broadway, Gillingham, Kent. 
CHELTENHAM 

Cheltenham and District Amateur Radio 
Soinety*.-H. Breslin, 52, Cleevemount 
(toad, Cheltenham, Glos. 
COVENTRY 

Coventry Amateur Radio Society 
(GLASF).-J. W. Swinnerton, 118, Moor 
Street, Coventry, Warwick. 
C RAN W ELL 

Royal Air Force Amateur Radio Society 
(G8FC).-N. Davis, No. 1 Radio School, 
R.A.F., Cranwell, Lincs. 
DONCASTER 

Doncaster and District Amateur Radio 
Society (GSCBM).-H. Flintham, 50, 
Burton Avenue, Balby, Doncaster, West 
Riding. 
EASTBOURNE 

Eastbourne and District Group, R.S.G.B.* 
-R. F. Nugent, 02FTS, 12, St. Anthony's 
Avenue, Eastbourne, Sussex. 

EXETER 
Exeter and District Radio Soolety.-E. G. 

Wheatcroft, 34, Lethbridge Road, St. 
Loyes, Exeter, Devon. 

FARNBOROUGH 
R.A.E. and Farnborough District Amateur 

Radio Society. -R. J. Corps, B.Sc., 
Armament Department, R.A.E., Farn- 
borough, Hants. 

GLASGOW 
" Hi -Q Club "§.-J. D. Chilies, 3, Berridale 

Avenue, Glasgow, S.4. 

GLOUCESTER 
Gloucester and District Amateur Radio 

Society. -J. W. Dean, G2AZT, 100, Stan- 
ley Road, Gloucester. 

GRAYS 
Grays and District Amateur Radio Club*. - 

J. Spokes, 8, Wood View, Little Thur- 
rock, Grays, Essex. 

GRIMSBY 
Grimsby Amateur Radio Society. -R. F. 

Boerill, G3TZ, 115, Garden Street, Grims- 
by, Lines. 
GUILDFORD 

Guildford and District Group. -H. C. 
Spencer, G6NA, 1, Shepherds Hill, Stough- 
ton, Guildford, Surrey. 

(Concluded on page 110) 
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Societies and Clubs - 
HARROGATE 

Harrogate and District Short -Wave Radio 
Society. -K. B. Moore, 2a, Wayside 
Crescent, Harrogate, Yorks. 
JERSEY 

Jersey Radio Society. -E. Banks, GC2CNC, 
7, Royal Crescent, Don Road, St. Helier. 
Jersey. 
LEEDS 

Leeds and District Amateur Radio Society 
(G3BEW).-F. Stork, 1, Brudened 
View, Leeds, 6, Yorks. 
LEICESTER 

Leicester Radio Society. -O. D. Knight, 16, 
Bernera Street, Highfielda, Leicester. 
LIVERPOOL 

Liverpool and District Short -Wave Club 
(G3AUD).-B. G. Meaden, G3BHT, 10, 
Alfriston Road, \Vest Derby, Liverpool, 
12, Lancs. 

Merseyside Radio Society. -D. F. Alder, 
36, Princes Avenue, Great Crosby, Liver- 
pool, 23, Lancs. 
LONDON AND DISTRICT 

Barnet Radio Group. -R. Walker. 06QI, 7, 
Potters Lane, New Barnet, Herts. 

City of London Phonograph and Radio 
Society. -R. H. Clarke, 12, Grove Road, 
North Finchley, N.12. 

City of London Signals Amateur Radio 
Club* (G3CFN).-R.S.M. Edwards. 11. A.. 
Signal House, Atkins Road, Clapham, 

Cray Valley Radio Transmitting Club. -G. 
Miles, G2CX0, Cotswold, Mottingham 
Lane, Mottingham, S.E.9. 

Edgware and District Radio Society* 
(G3ASR).-R. H. Newland, G3VW, 3, 
Albany Court, Montrose Avenue, Edg- 
ware, Middx. 

Grafton Radio Society (G3AFT).-\V. H. C. 
Jennings. G2AHB, 82, Craven Park Road, 
N.15. 

Hounslow and District Radio Society'. - 
A. H. Pottle, 11, Abinger Gardens, Isle - 
worth, Mddx. 

Ilford and District Radio Society* 
(GSQU).-C. E. Largen, 44, Trelawney 
Road, Barkingside, Ilford, Essex. 

International Short -Wave Club. -A. E. 
Rear, 100, Adams Gardens Estate, S.E.16. 

Kingston and District Amateur Radio 
Society'. -A. W. Knight, G2LP, 132, 
Elgar Avenue, Tolworth, Surbiton. 

London Short -Wave Club R. Lisney, 4, 
Ongar Road, S.W.6. 

North Kent Radio Society'. J. L. Bowes, 
G4MB, 20, Broomfield Road, Bexley 
Heath, Kent. 

North-West Kent Amateur Radio Society*. -B. A. M. Herbert, 18, Leamington Close. 
Bromley, Kent. 

Radio Society of Harrow*. -J. F. A. 
Lavender, G2KA, 29, Crofts Road, 
Harrow, Mddx. 

Romford and District Amateur Radio 
Society* (G4KF).-R. C. E. Beardow, 
G6FT, 3, Geneva Gardens, Whalebone 
Lane North, Chadwell Heath, Essex. 

St. Pancras Radio Society. -H. Brown, 
84, Blenheim Gardens, N.W.2. 

Surrey Radio Contact Club'. L. C. B. 
Blanchard, 122, St. Andrew's Road, 
Coulsdon, Surrey. 

Sutton and Cheam Radio Society. -R. G. 
Finch, 26, Sunnymede Avenue, Carshal- 
ton Beeches, Surrey. 

Thames Valley Amateur Radio Transmit- 
ters' Society*. -D. R. Spearing, G3J(l, 
99a, High Street, Esher, Surrey. 

Walworth (Men's Institute) Radio Club. -P. Senechal, 92, Grove Park, Camber- 
well, S.E.5. 

Wanstead and Woodford Radio Society 
(G3BRX).-R. J. C. Broadbent, GSAAJ, 
24, St. Margarets Road, Wanstead Park, 
E.12. 

Watford and District Radio and Television 
Society'. -J. C. Warren, 29, Market 
Street, Watford, Herts. 

West Middlesex Amateur Radio Club'. 
H. C. Bostock, G3BWC, 1, Grange Road, 
Hayes, Mddx. 

LONDONDERRY 
North-West Ireland Amateur Radio 

Society (GISCFH).-D. R. J. Adair, 
GI3BVB, Cosy Lodge, Culmore Road, 
Londonderry, N. Ireland. 
LOUGHBOROUGH 

Beaumanor Amateur Radio Society 
IG3BMR).-E. Pethers, Beaumanor Park, 
Loughborough, Leicester. 

LUTON 
Luton and District Radio Society. -W. C. 

Green, G3QG, 158, Westmorland Avenue, 
Limbury, Luton, Beds. 

MANCHESTER 
Radio Controlled Models Soclety: J. C. 

Hogg, 24, Springfield Road, Sale, 
Cheshire. 

Whitefield and District Radio Society. -E. 
Fearn, 4, Partington Street, Newton 
Heath, Manchester, 10, Lancs. 

NEATH 
Neath, Port Talbot and District Amateur 

Radio Club. -S. Roberts, GW4NZ, 29, 
Chestnut Road, Ciurla, Neath, Glam. 
NEWCASTLE 

North-East Amateur Transmitting Society'. -J. W. Hogarth, GSACK, 4, Fenwick 
Avenue, Blyth, Northumberland. 
NORTHAMPTON 

Northampton Radio Society. -B. Sykes, 
114, Wellington Road, Northampton. 
NOTTINGHAM 

Nottingham and District Radio Society. - 
B. 11. Singleton, G3CZV, 13, Tithby 
Drive, Sherwood, Notts. 

Nottingham Short -Wave Club. -W. R. 
Peatman, The Bungalow, Marton Road, 
Chilwell, Notts. 

OS W ESTRY 
Oswestry and District Radio Society'. - 

A. D. Narraway, G2APW, Lemma, 
Pant, nr. Oswestry, Salop. 

OXFORD 
Oxford and District Amateur Radio 

Society. -H. Worsfold, 143, Iffley Road, 
Oxford. 

PENZANCE 
West Cornwall Radio Club'. -R. V. A. All - 

bright, G2JL, Greenacre, Lidden, 
Penzance, Cornwall. 

PETERBOROUGH 
Peterborough and District Radio and 

Scientific Society. -R. S. Snell, 15, Buckle 
Street, Peterborough, Northants. 
PORTSMOUTH 

South Hants Radio Transmitting Society'. -J. S. K. Stephens, G8WC, 65, Ebery 
Grove, Copnor, Portsmouth, Hants. 
PRESTON 

Preston Radio Society'. J. Hamilton, 
G2CJH, 48, Queens Road, Preston, Lancs. 
RA MSG ÁTE 

Thanet Amateur Radio Society. -A. J. 
Jeffrey, Rutland House, Lloyd Road, 
Broadstairs, Kent. 

READING 
Reading and District Amateur Radio 

Society*. -L. A. Ifensford, B.E.M., 
G2BIHS, 30, Boston Avenue, Reading. 
Berks. 

REDHILL 
East Surrey Radio Club. -L. Knight, 

G5LK, Radiohme, Maderia Walk, Rei- 
gate, Surrey. 

SALISBURY 
Salisbury and District Short-wave Club 

(G2FIX/P).--C. A. Harley, 85, Fisherton 
Street, Salisbury, Wilts. 

SOUTH SHIELDS 
South Shields Amateur Radio Club'. -W. 

Dennell, G3ATA, 12, South Frederick 
Street; South Shields, Durham. 

SOUTHAMPTON 
Southampton Radio Club. -J. H. Sillence, 

80, The Drove, Coxford, Southampton, 
Hants. 

SOUTHEND 
Southend and District Radio Society" (G5QK/P).-J. H. Barrante, 49, Swanage 

Road, Southend-on-Sea, Essex. 

SOUTHPORT 
Southport Amateur Transmitters' Assaola- tion.-J W. Nuttall, 75, Longacre, 

Southport, Lanes. 

STOKE-ON-TRENT 
Stoke-on-Trent Amateur Radio Society. - 

D. Poole, G3AW, 13, Oldffeld Avenue, Norton -le -Moors, Stoke-on-Trent, Staffs. 

STOURBRIDGE 
Stourbridge and District Amateur Radio 

Society.' -W. A. Higgins, 080F, 35, John 
Street, Brlerley Hill, Staffs. 

STROUD 
Stroud and District Amateur Radio Club*. -K. D. Ayers, G2FRG, 1, Victoria Vil- las, Whiteshill, Stroud, Glos. 

SWINDON 
Swindon and District Short -Wave Society. -P. Greenwood, G2BUJ, 49, Western 

Street, Swindon, Wilts. 

TORQUAY 
Torbay Amateur Radio Society'. -K. J. 

Grimes, G3AVF, 3, Clarendon Park, Tor Vale, Torquay, Devon. 

WARRINGTON 
Warrington Radio Society (G3CKR).-J. F. Thomas, G3AWC, 510, Stockport Road. 

Thelwall, Nr. Warrington, Lanes. 

WELLINGTON 
Wrekin and Y.M.C.A. Radio Society. - 

T. W. Pollard, 12, Rose Grove, Welling- ton, Salop. 

WEST BROMWICH 
West Bromwich and District Radio So- 

ciety*. -R. G. Consens, 38, Collins Road, 
Wednesbury, Staffs. 

WOLVERHAMPTON 
Wolverhampton Amateur Radio Society'. -H. Porter, G2YM, 221, Park Lane, Fall- 

ings Park, Wolverhampton, Staffs. 
WORCESTER 

Worcester and District Amateur Radio 
Club. -J. Morris -Casey, G8JC, Brook - 
hill Farm, Ladywood, Droitwich, Wor- 
cester. 

WORTHING 
Worthing and District Croup, R.S.G.B.'- 

G. W. Morton, 42, Southfarm Road, 
Worthing, Sussex. 

YEOVIL 
Yeovil Amateur Radio Club' (G3CMH).- 

K. R. Gilbert, 48, Chilton Grove, Mud - 
ford Road, Yeovil, Som. 

YORK 
York and District Short -Wave Club. -G. W. 

Kelley, G5KC, 123, Kingeway West, 
Acomb, York. 

Affiliated to the R.S.G.B. 
t Membership restricted to Admiralty 

staff. 
§ Membership restricted to transmitters. 
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LETTERS TO THE EDITOR 

More Confusing Jargon Reflectors for 

Improving Reproduction Under -chassis 

Components Magnetic Recording Standards 

Inapt Nomenclature 
MAY I comment on the use by 

certain workers of the term 
' ` grounded -grid " in place of 
" earthed grid "? This use is 
anomalous, in that not even the 
" grounded -grid " exponent s 

themselves appear to advocate the 
general substitution of the Ameri- 
can term " ground " for the 
British " earth." Such a proposal, 
being consistent, would at least 
be entitled to consideration. But 
substituting an American term in 
one particular connection only is 
not only objectionable on account 
of its irregularity, but it natur- 
ally conveys the impression 
(which I am assured is quite con- 
trary to the intention of those 
who do it) that the earthed -grid 
was an American invention. 

The only argument I have en- 
countered in favour of the prac- 
tice is that " grounded -grid " is 
more euphonious than " earthed - 
grid." If everyone who did not 
care for the sound of two standard 
terms in conjunction altered one 
of them in that conjunction only, 
technical literature would soon 
become more confusing than it is. 

If it were a question of this one 
particular expression, a protest 
might not justify space in your 
journal. But it exemplifies a prin- 
ciple which, I suggest, deserves 
emphasis, namely, that our ter- 
minology should be as consistent, 
regular and logical as it is pos- 
sible to make it, and that arbi- 
trary and whimsical departures 
should be discouraged. 

May I add that the term 
" mixer," as commonly applied 
to a crystal or diode detector of 
a superheterodyne is hardly apt? 
The incoming signal and local 
oscillation are mixed or added to- 
gether elsewhere, and the mixture 
is then rectified in order to pro- 
duce that more intimate combina- 
tion which is necessary to yield 
a component of the desired new 
frequency. Two ingredients 
which do not react chemically can 
be mixed, but yield no new sub- 

stance. The rectifier is analo- 
gous to a device for effecting 
chemical combination, resulting 
in products not present in the 
mixture. M. G. SCROGGIE. 

Bromley, Kent. 

Symbol of Inconstancy ? 

CAN any of your readers ex- 
plain why 

this 

or this 

is usually taken . as a symbol of 
variability, while 

GEORGE 

MABEI 
this 

is intended, 1 gather, to symbol- 
ize constancy? 

The third symbol is probably 
older than the others, judging by 
dated arboreal and other carv- 
ings, so ought not the B.S.I. to 
fall into line and adopt the arrow - 
pierced symbol also to indicate 
constancy? It would be interest- 
ing to have the views of Mr. 
Bainbridge -Bell on the subject. 

On second thoughts, the differ- 
ence may not turn out to be so 
profound as it seemed, and the 
implied constancy may, in prac- 
tice, be anything but. La donna 
é mobile, for example. 

Southsea. D. K. McCLEERY. 

Artificial Acoustic Reflectors 
IWAS surprised that Mr. R. 

Marker's letter in your Janu- 
ary issue, concerning the necessity 
and niceness of the higher audio 
frequencies, did not arouse com- 
ment, as, in my opinion, the 
placing of large reflecting surfaces 
in front of a loudspeaker is one of 
the keys to realistic orchestral re- 
production in the home. 

(Continued on page 112) 

THt "FLUXITE QUINS" AT WORK 

"Heave-ho on that aerial, son; 

We'll FLUXITE this joint then we're done. 

Something's wrong I declare, 

't's got caught up somewhere, 

The darn thing weighs nigh on a ton! " 

e 
See that FLUX ITE is always by 

you - in the house - garage - 
workshop - wherever speedy 

soldering is needed. Used for 

over 40 years in Government 
works and by leading engineers 
and manufacturers. Of all Iron- 

mongers-in tins, 10d., 1 /6 & 3/-. 

TO CYCLISTS! Your wheels 

will NOT keep round and true 

unless the spokes are tied with 

fine wire at the crossings AND 
SOLDERED. This makes a much 

stronger wheel. It's simple-with 
FLUXITE-but IMPORTANT. 

The FLUXITE GUN puts 

FLU XITE 
where you want 
it by a simple 
pressure. Price 

1 /6, or filled, 216. 

ALL MECHANICS WILL VI\ 

FLUXITE 
IT SIMPLIFIES ALL SOLDERING 

Write for Book on the ART OF "SOFT" 
SOLDERING and for Leaflets on CASE- 

HARDENING STEEL and TEMPERING 

TOOLS with FLUXITE. Price Id. each. 

FLUXITE LTD. 
(Dept. W.W.), Bermondsey Street, S.E.I 
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Letters to the Editor- 
Some recent experiments with a 

portable labyrinth loudspeaker, 
which radiates forwards only, 
have shown that one wall of a 
living room can be used most effec- 
tively as a reflector provided the 
surface is well broken up with 

,pictures and furniture so as to 
diffuse the high frequencies, and 
a wide angle diffuser is used on 
the loudspeaker. 

Ideally, of course, the wall 
should be curved to parabolic 
shape with the loudspeaker placed 
at the focus, in order to produce 
a plane wavefront. In practice, a 
horizontal strip of corrugated 
asbestos roofing, about two feet 
high and placed at ear level, in the 
form of a decorative frieze, might 
be used. 

For solo artists and instru- 
ments, where some localization of 
sound source is required, the high - 
frequency deflectors on the loud- 
speaker should be removed. 

Listening tests at the curtained, 
windowed end of a room definitely 
give the impression of being situ- 
ated at the back of a concert hall, 
the apparent distance of the 
orchestra seeming to depend more 
on the amount of reverberation in 
the signal or record, and less on 
the actual volume level. Record 
scratch seems quite separated 
from the music. The tests were, 
of course, carried out from a posi- 
tion behind the loudspeaker. 

Besides the remarkable increase 
in " presence," there is also a 
great apparent improvement in 
transient response and in clarity 
of instrumentation. 

Now that various types of 
labyrinth loudspeakers are appear- 
ing on the market, it would be 
most interesting to hear from 
readers who are able to make 
tests similar to those described. 

DESMOND ROE. 
Old Hill, Staffs. 

Components for Amateurs 
WE were interested in S. 

Johnson's letter in your 
February issue regarding paper 
smoothing condensers for inverted 
mounting with the terminals 
through the chassis. So far we 
have experienced no demand 
from the constructor market, 
which has a considerable interest 
for us, for this construction. In 
fact, the bulk of our production, 

including that for manufacturers, 
is for the conventional pattern 
with the fixing flanges and term- 
inals at opposite ends. However, 
the inverted mounting arrange- 
ment can be supplied on the 
majority of our paper condensers 
and all that Mr. Johnson and his 
fellow amateurs need do is to add 
the letters " I.M." as a suffix 
after the type number when 
ordering. Prices are identical. 

W. F. TAYLOR, 
The Telegraph Condenser 

Company, Limited. 
London, W.3. 

Magnetic Recording 
DURING May of last year the 

B.B.C. convened a meeting 
of radio manufacturers in order to 
agree on a set of standards to be 
adopted in the manufacture of 
magnetic tape recording equip- 
ment in this country. 

It was proposed that the tape 
width should be 0.245 in instead 
of 0.254 in or r cm already 
adopted in Germany. Apparently 
no advantage was claimed for 
this, it was in fact agreed that the 
change would make no significant 
difference. 

I am at a loss to know why this 
apparently non-standard " stan- 
dard " was so unanimously 
adopted by all present, for it will 
mean that if machines made in 
this country have tape guides of 
reasonable tolerance they will be 
just unable to employ German 
tape. Can any reader supply the 
answer to this apparent anomaly? 

LEONARD G. WOOLLETT. 
Petts Wood, Kent. 

Degrees for Ex -Servicemen 

WITH regard to degrees for ex - 
Servicemen and those em- 

ployed in the engineering industry 
during the war, some further in- 
formation is to hand since last I 
wrote to you. 

I have once more been in con- 
tact with the Ministry of Educa- 
tion who are discussing with the 
London County Council and the 
local education authorities in 
Essex, Herts, Middlesex, Surrey, 
Kent and Bucks, together with 
the technical college authorities, 
the question of the introduction of 
Saturday instruction, possibly in 
lieu of some evening work. The 
difficulty here is lack of staff 

and the natural desire of the 
teaching staff to have a five-day 
week. 

If suitable arrangements are to 
be made to assist the employees of 
the engineering industry, the ob- 
ject can only be fully achieved if 
qualified persons who are en- 
gaged in industry are prepared to 
assist the technical colleges by 
teaching on Saturday mornings in 
order to avoid some of the staff 
difficulties. It is hoped, there- 
fore, that senior engineers will see 
the importance of training the 
younger members of the industry, 
both in physics and engineering, 
and that they will offer their ser- 
vices to the technical colleges 
throughout the country and par- 
ticularly in the counties men- 
tioned above and in the London 
area. This action will help to re- 
tain and increase the prestige and 
industrial efficiency of the nation. 

O. S. PUCKLE, 
Hedgeside, Holtspur End South, 

Beaconsfield, Bucks. 

F.M. and Monopoly 

IF Mr. Kinman (your February 
issue) does not know what I 

mean by the term " selfish 
minority," I will tell him. It 
means those people who buy, 
have installed, and make use of, 
electrical apparatus likely, when 
either new or old, to set up radio 
interference without troubling 
themselves about the annoyance 
they cause to listeners or taking 
any steps to reduce it. Is that 
plain enough? If reception in this 
country is, as Mr. Kinman seems 
to suggest in the third paragraph 
of his letter, as good as reception 
in other countries, why should we 
change to F.M. ? The cost of fit- 
ting suppressors to the sources of 
interference is trifling compared 
with the cost of making broad- 
cast reception devices proof 
against it. If Mr. Kinman likes 
figures, he can consider this : it is 
reasonable to assume that for 
every piece of interfering appara- 
tus in the country (and that, I 
would emphasize, does not mean 
every conceivable piece of elec- 
trical equipment in existence ; in- 
terference can nearly always be 
traced to a single offender out of 
scores of owners of electrical ap- 
paratus in a locality) a hundred 
listeners are affected. The cost 
of suppressing the interfering ap- 
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paratus may be set at an average 
L.1. The cost to each of the suf- 
fering listeners, of buying a new 
F.M, receiver and having the 
essential too -Mc /s aerial in- 
stalled, is bound to be of the order 
of £2o. The cost ratio thus works 
out at about r to 2,000. If Mr. 
Kinman feels that the cost of sup- 
pression (only enforced if there 
were complaints from listeners) is 
too heavy a burden for the 
country to carry in its present 
impoverished state, then I suggest 
that not only suppression but also 
the vastly more costly change to 
F.M. be dropped until times are 
better. We have put up with radio 
interference so long from the sel- 
fish minority that we can prob- 
ably stand it a while longer. 

Mr. Barrell (same issue) can 
take the foregoing as a reply also 
to his remarks about interference. 
Concerning the 1 a y public's 
alleged wish for high-fidelity re- 
production, I have the notion that 
if a demand of that nature had 
been genuine enough for the lis- 
tening public to agree to pay for 
it, it would have been met long 
ago by the manufacturers without 
recourse to F.M. What people 
aren't prepared to pay for, they 
don't really want. I am surprised 
to hear that the incorporation of 
F.M. in an all -wave receiver 
would be easy and cheap-at a 
roo-Mc/s F.M. frequency. 

W. H. CAZALY. 
London, N.W. 

Tonal Balance 
THE article in your November 

issue on " High Audio Fre- 
quencies " quotes frequency 
ranges of 15o-4.,000 c / s, 
7o-7,000c/s and 4o-ro,000c/s as 
being those used in the American 
listening tests described. It has 
been stated on good authority 
that, in order to give an impres- 
sion of well-balanced frequency 
response, a reproducing apparatus 
should respond to an equal num- 
ber of octaves above and below 
800 c/ s, . so that tone controls 
should restrict or augment both 
ends of tie frequency range 
equally. It is interesting to note 
that the geometric mean fre- 
quencies for the " narrow," 
" medium," and " wide " ranges 
ised in the American tests were 
approximately 775 c / 5, 700 c / s 
and 632 c/ s respectively ; these 
are not the same, although the 

differences are not great, and the 
mean frequency of the " wide " 
range is the farthest from 800 c / s. 
It would appear possible that the 
effects of high frequencies in 
" wide range " reproduction may 
have been observed to some ex- 
tent by a slight preponderance of 
low frequencies. 

The same objection would 
apply, with greater force, to the 
acoustic test carried out by H. F. 
Olson ; in this case the filter is 
described as having cut off all fre- 
quencies above 5,000 c/ s without, 
apparently, affecting low fre- 
quencies. R. T. L. ALLEN. 

Bristol. 

Radiated Interference 
ITHINK it is high time that the 

attention of radio manufac- 
turers be drawn to the use of the 
I.F. of 465 kc / s in broadcast re- 
ceivers. In this northern area the 
strongest B.B.C. Home Service 
station is North Regional, 
668 kc/ s, and when people with 
the cheaper makes of superhet 
receivers (without an R.F. stage) 
are receiving the B.B.C. Light 
Programme on 200 kc / s there is a 
very strong heterodyne whistle of 
r kc / s to 3 kc / s on the Home Ser- 
vice of 668 kc/ s. I come across 
this trouble at least once a week. 

According to the manufac- 
turers' rules if the set is still under 
guarantee the I.F. cannot be 
changed to offset this trouble until 
the guarantee has expired. On 
the other hand, Condition 3 of the 
broadcast receiving licence im- 
poses an obligation to avoid the 
radiation of interference. 

Re -radiation of an average re- 
ceiver can cause this interference 
from its oscillator up to 25o yards 
and is closely populated areas this 
can affect at least 20 sets. 

R. A. COLLINS. 
Grimsby, Lincs. 

MECHANICAL- HANDLING 

HOW the mechanized handling 
of goods can save labour and 

speed production, storage and 
transport in industry will be 
demonstrated at the first National 
Mechanical Handling Exhibition 
which will be held at Olympia 
from July 12th to 2rst. It is be- 
ing organized by Mechanicai 
Handling,- one of our associated 
journals. 

Dependability 

mew 2,4 
GRAMO -RADIO 

AMPLIFIERS 

Several models are available 
incorporating 3o watt or 15 
watt Amplifier combined 
with gramophone player or 
automatic se -cord changer 
and radio receiver with 
monitor speaker. A.C./D.C. 
models also available. 

Write for illustrated list of full 
Sound Equipment Range for every 
type of installation. 

Model R.G.A. 633E/RC. 
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THE TRIX ELECTRICAL CO. LTD. 
1-5 MAPLE PLACE TOTAENNAM COURT ROAD -LONDON, M.1 

7flfAY041:MUSEUN 5817 '+N4MSIC4e/Cl: TNIEADIO, MESDO.LONDDN. 
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Unbiased 
By FREE GRID 

Descent from 
Olympus 

Anni 1-' ofluent Fugaces, 
Mores Corruent Sequaces." 

SO sang the poet ; but it is evi- 
dent that the Editor does not 

agree with him but is obsessed 
by that fear of change which per- 
plexes monarchs, as Milton tells us 
in " Paradise Lost." Since Editors, 
like captains of ships, are virtually 
monarchs this is not altogether sur- 
prising but all the same I am rather 
taken aback by his complete in- 
difference to the change in literary 
style which has been forced on us 
by the paper shortage. The rolling 
periods of his ex cathedra utter- 
ances each month are far too 
reminiscent of Macaulay in his 
lushest lucubrations. They are 
more suited to the spacious age 
when papers were used freely by 
ladies for nocturnal curlers than to 
these difficult times when we are 
hard put to it to find enough for 
our more basic needs, and, in view 
of a further threatened act, are 
going to find it still harder. 

I may say that for some time 
past I have been urging upon the 

Used freely by ladies. 

Editor the necessity of a change in 
this direction by making one word 
do the work of two instead of two 
doing the work of one as at present. 
He suggested the use of shorthand. 
I tactfully pointed out, however, 
that- whilst I admired his modesty 
in implying that his pontifical 
thunderings were read only by 
stenographers, I was of the opinion 
that he had a far wider circle of 
readers, most of whom were quite 
unfamiliar with shorthand. His 
proposal would, therefore, create a 
big demand for manuals of short- 
hand instruction. This would re- 
sult in the use of far more paper 

than would be saved, rather in the 
manner of the modern Erewhon 
where such a huge army of em- 
ployees was occupied in the paper - 
saving propaganda department that 
more papar was used in printing the 
necessary currency to pay their 
salaries and wages than they per- 
suaded people to save. 

The use of Basic English seemed 
an obvious solution but to my mind 
the cold and unfeeling bare bones 
of which it is composed are an alto- 
gether unfitting medium for expres- 
sing the Editor's opinions which I 
have always found to be full of 
warmth and colour, even if at times 
they irritate me almost beyond 
endurance. 

No, the only idiom which, in my 
opinion, meets the case, is the 
staccato one used by Mr. Pickwick's 
erstwhile friend Mr. Jingle. Not 
only does it express opinions and 
narrate facts with the utmost 
economy of words but does so in an 
effective and colourful manner 
worthy of the Editor at his best. 
Postmaster -General - takes money -no value given-idiotic regula- 
tions - drastic action - organize 
strike-all switch off-B.B.C. bank- 
rupt - no mourners - commercial 
broadcasting - hopeless chaos - 
B.B.C. zesuscitated - regulations 
amended-everybody happy. 

But perhaps after all telegraphese 
would be the ideal for a journal 
which, from its earliest days, has 
been the vade-mecum of the tele- 
communications fraternity. 

Morton's Fork 
IHAVE always been a very 

staunch upholder of law and 
order especially in those instances 
where the particular law in question 
has my moral approval. I have, 
however, recently had such a 
flagrant break of the wireless licence 
laws forced on my attention that I 
cannot help bringing it to the light 
of day. I do so in spite of the fact 
that it contravenes to some extent 
the unwritten laws of hospitality 
which we all, whether host or guest, 
endeavour to observe. 

I feel, in fact, rather like Henry 
Vli on the occasion of his week-end 
visit to the Earl of Oxford soon 
after he had attempted to grapple 
with the manpower problem by 
making it an offence to keep re- 
tainers without a permit from the 

Ministry of Labour. Those of you 
who availed yourselves of the op- 
portunities with which your parents 
provided you of acquiring historical 
learning instead of indulging in 
surreptitious games of noughts and 
crosses, will recollect the occasion. 
He was being shown to his carriage 
through long lines of men of martial 
bearing, and was astonished to 
learn on enquiry that they were not 
domestic servants but retainers. He 
at once replied " I thank you for 
your hospitality, My Lord, but I 
cannot afford to have my laws 
broken in my sight." Any of the 
modern representatives of the- de 
Vere family will give you further 
details if you require them. 

Into my confidence. 

I find myself in a similar predica- 
ment to Henry VII inasmuch that 
having recently been a guest at one 
of our basically hit hotels, I feel 
myself in duty bound to follow 
Henry's example and bite the hand 
that fed me. 

By taking one of the chamber- 
maids into my confidence, I found 
out that a large number of my fel- 
low guests had in use in their rooms 
une of the tiny personal receivers 
that are now being turned out by 
some manufacturers. Tactful en- 
quiries among the guests revealed 
that none of them had brought his 
licence with him as demanded by a 
portion of No. 7 of the regulations 
printed on the backs of our licence 
forms, and they were, therefore, in- 
fringing the law. Had they brought 
their licences with them, of course, 
they would have fallen into the trap 
of regulation No. 6 which demands 
that their home set and its licence 
be open to inspection at reasonable 
hours. 

The only way in which the law 
could be fully complied with would 
be by taking out a second licence 
at a cost of fir, and it was this Mor- 
ton's Fork sort of extra money - 
getter which I presume the P.M.G. 
had in mind when he framed the 
regulation over twenty years ago. 
Now is the time for him to reap his 
long awaited harvest of extra 
licence fees ; the fines are not, of 
course, his perquisites. 
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Short 
January 

By T. 

-wave Conditions 
in Retrospect : Forecast for March 
W. B ENNI NG TON (Engineering Division, B.B.C.) 

J)AYTIME maximum usable fre- 
-111J quencies for these latitudes 
failed to show the expected tend- 
ency to increase towards the end of 
January, and consequently, over the 
month as a whole, they were con- 
siderably lower than had been ex- 
pected.* This seems to indicate 
that the seasonal peak in daytime 
M.U.F.s-expected in February- 
may be a little late this year, but 
undoubtedly one will occur, either 
in late February or early March. In 
spite of their failure to reach the 
expected mean value, daytime 
M.U.F.s during January were yet 
relatively high, and radio conditions 
such as to favour the higher- 
though not the highest-frequen- 
cies suitable for long-distance com- 
munication. As far as is known the 
5o-Mc/s amateur band, for example, 
was never suitable for this purpose. 
Night-time working frequencies were 
also relatively low, though not low 
enough to render really necessary 
the use of frequencies lower than 
about 9 Mc/s, except over a few 
high -latitude paths. 

Though there were some iono- 
sphere storms during the month, 
none of these was of very great in- 
tensity, and the month might be 
considered as being relatively quiet. 
The periods of most disturbances 
were 2nd/3rd, 6th/9th, Izth/13th, 
17th/18th, 21st/ 23rd and 29th/ 31st. 

Forecast.-It is expected that 
during March there will be a slight 
decrease in the daytime M.U.F.s for 
these latitudes, and a considerable 
increase in those for night-time. 
The combined effect of the seasonal 
and sunspot cycle changes would 
appear to be such as to produce this 
result. 

Daytime working frequencies for 
nearly all circuits should, therefore, 
remain quite high, and long-distance 
communication on exceptionally 
high frequencies should be fre- 
quently possible in all directions. 
Daytime frequencies will remain 
operative for considerably longer 
periods than during February, due 
to the lengthening hours of daylight 
in the Northern Hemisphere. The 
28-Mc/s amateur band should be 
regularly usable for long periods. 
Frequencies as high as 15 Mc/s-or 
even higher on some circuits- 
should remain usable till well after 
midnight, and only on high -latitude 
transmission paths is it likely that 

They were, in fact, slightly lower than 
during January, 1947, due, no doubt, to the 
recent decrease in sunspot activity. 

frequencies lower than 11 Mc/s will 
be really necessary at any time dur- 
ing the night. 

For transmission over distances 
between about 600 and 1,000 miles 
the E layer may sometimes control 
transmission during the daytime, 
rendering higher frequencies usable 
than would otherwise have been so. 
Sporadic E ionisation is not likely 
to be much in evidence. 

Below are given, in terms of the 
broadcast bands, the working fre- 
quencies which should be regularly 
usable during March for four long- 
distance circuits running in different 
directions from this country. (In 
these reports all times are in 
G.M.T.) In addition a figure in 
brackets is given for the use of 
those whose primary interest is the 
exploitation of certain frequency 
bands, and this indicates thg highest 
frequency likely to be usable for 
about 25 per cent of the time during 
the month for communication by 
way of the regular layers :- 
Montreal : 0000 

0400 
0900 
1000 
1100 
1300 
2000 
2200 

11 McJs (17 Mc/s) 
9 (14 ) 

11 (18 
17 (25 ., 
21 (32 ,. 
26 , (37 , 

21 or 17 Mc¡s (33 
15 (22 ,. 

Buenos Aires : 0000 17 Mc's (23 Mc's 
0100 15 (21 
0700 17 (24 , 

0800 21 (31 
' 0900 26 ,. (42 
' 2000 21 (29 . 

2200 17 .. (23 

Cape Town : 0000 17 Mc s (23 Mc' 
11200 15 (21 
0500 17 (24 
0600 21 (28 
0700 26 ., (42 , 

1900 21 (29 
2100 17 (24 

Chungking : 0000 11 Mc/s (16 Merl) 
0400 15 (22 ) 

0500 17 (27 ) 

0600 21 (12 ) 

0700 26 (30 ) 

1400 21 (28 ) 

1500 17 (24 ) 

1800 15 
(20 ) 1900 11 

A considerable amount of iono- 
sphere storminess often occurs dur- 
ing March, and it is not anticipated 
that the month will pass without 
some serious-perhaps severe-dis- 
turbances occurring. At the time 
of writing it would seem that dis- 
turbances are more likely to occur 
during the periods 1st/3rd, 7th, 
I2th / 13th, 16th / 17th, 23rd/25th 
and 28th/3oth than on the other 
days of the month. 

Don't pay 

FANCY PRICES 

for cases 

We have reduced the design and 

assembly of instrument cases to 
a fine art. The special processes 

we have developed enable us to 
offer you cases of the highest 
quality at prices which save you 
money and, when necessary, 

within 7 days from receipt of 
order. 

IMPOSSIBLE? BUT IT'S TRUE 

TRY US AND SEE 

PRECISION BUILT 
INSTRUMENT CASES 

ALFRED IMHOF LIMITED. 
112-116, NEW OXFORD ST., 
LONDON, W.C.I. MUSeum 5944 
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RANDOM RADIATIONS 
By "DIALLIST" 

B.S. 1409: 1947 
IT'S clear that a great deal of 

thought has gone into the com- 
pilation of this new British 

Standard, concerned with. letter 
symbols for electronic valves. The 
basic idea is first-rate: capitals for 
everything outside the bulb and 
small letters for everything within 
it. But it is not always easy to 
draw completely -hard-and-fast dis- 
tinctions. Instability, for instance, 
due to unwanted positive feedback 
effects may be due more to stray 
capacitances in the valve -cap, the 
valve -holder and the wiring than to 
that between the grid and the anode 
inside the bottle. We used to lump 
them all as Cag ; now the actual 
anode -grid capacitance becomes cag 
and I suppose we ought to refer to 
the total effective capacitance of 
that kind in a circuit as Cag+cag 
I'm not quite convinced that the 
new method of denoting grids (or 
electrodes made in the form of grids) 
is altogether an improvement. 
When, for example, you saw g,cr or 
geyp in the text, you knew at once 
that the screen or suppressor grids 
were concerned; now g g, and so 
on can stand for a variety of grids 
with different functions. In the 
heptode used as a frequency changer 
is the oscillator anode to be desig- 
nated gî? Or are we entitled to re- 
gard the oscillator portion as a 
triode and to write at? Whilst I'm 
being critical (please don't think 
that I am unappreciative) I must 
say I think that the new Standard 
rather overworks the subscripts, 
particularly the multiple subscripts, 
you can, as an example, write the 
peak voltage on the second anode of 
the diode portion of a double -diode - 
triode as V1 »,.'a ; but I'm not sure 
that your reader is going to bless 
you if you do. To be effective any 
form of shorthand should be not 
only easy and quick to write, but 
also easy and quick to read. The 
worst of subscripts is that they 
necessitate the use of very small 
type, which tries the tired eyes of 
the student in the course of long, 
close reading. 

Anti -interference 

TWO 
praiseworthy efforts to re- 

duce interference with wireless 
and television reception have been 
made recently. The first is the edict 
by whatever body is now responsible 
for London's buses that all those of 
non -diesel type are to be fitted 
forthwith with suppressors in their 

ignition systems. The diesels, of 
course, don't need them since they 
don't have electric ignition. The 
second is a campaign by the organiz- 
ation to which the majority of the 
concerns which sell radio and tele- 
vision sets to the public belong to 
get its members to fit suppressors to 
all their delivery and service vans. 
It is stated that interference can be 
reduced to negligible proportions by 
merely fitting a 5 or to-kfl resistor 
in series with the main distributor 
lead. As the cost of doing that, 
even if "labour charges" are in- 
volved, can't much exceed a shilling 
or so a vehicle, the response from 
people so vitally interested in the 
suppression of interference should 
he one hundred per cent. 

A Golden Opportunity 
Every recent report on inter- 

ference,.including the B.B.C.'s field 
trials on 45 and 90 Mc / s, has 
stressed the fact that by far the 
most serious form of interference 
with A.M. and F.M. sound broad- 
casts and with television transmis- 
sions comes from the ignition sys- 
tem of i/c vehicles. At the present 
time the number of these, whether 
for private or commercial use, that 
can be sold by the motor manufac- 
turers in this country is quite small. 
The distribution of available 
vehicles and the conditions under 
which they are sold are under the 
strictest Government control. Then 
why not make a cast-iron regulation 
that no new unsuppressed vehicle 
may be sold or bought? Why not, 
again, make it a condition of the 
grant of an emergency petrol ration 
that no motor vehicle shall qualify 
for it unless its ignition system has 
been " suppressed "? It all seems 
too easy. Perhaps that's why it 
probably won't be done. 

Queer Business 
ONE of the linguistic curiosities 

of today is the extraordinary 
barrenness of French in electrical 
and radio technical terms. It's all 
the more difficult to understand be- 
cause the French have played a big 
part in both the laboratory and the 
engineering development of most 
branches of electricity. Ampere was 
a pioneer worker and the Eiffel 
Tower was perhaps the best-known 
wireless station in the world in the 
early days. Unlike German and 
many other tongues, French does 
not readily coin or accept new 

native words to denote new things 
as they come along; it seems rather 
to prefer borrowing terms from 
other languages (very often English, 
or the variety of our language used 
in America), with not always very 
happy results. Sometimes these 
words are transliterated to give 
them a French appearance and they 
may then come to take on meanings 
rather different from those they had 
originally. Recently it has fallen 
to my lot to look over the proofs of 
French translations of two or three 
English technical books and this, 
more than anything else, has made 
me realize that, though for most 
other purposes it is one of the 
world's richest and most flexible 
languages, it is not at the moment a 
first-rate medium for conveying the 
technicalities of our particular 
branch of science. There seems to 
be a genuine need for a committee 
of the Academic Française to draw 
up and standardize a technical 
vocabulary to meet the require- 
ments of today. 

Table Model Televisors 

IT 
is predicted in America by those 
who should know what they are 

talking about that in the near future 
table model televisors (they call 
them televisers) will be far more 
popular than consoles. I'd be rather 
inclined to agree that the same 
thing may happen here unless de- 
signers can be brought to realize the 
importance of placing the viewing 
screen at about the normal eye -level 
of the viewer as he sits and watches 
it. I have just been making some 
measurements and find that my 
eyes are from about 36 to 48 inches 
above the floor, according to the 
kind of chair I'm sitting in and the 
way I.sit in it. In many consoles 
the centre of the screen is much 
below eye level unless you pretty 
well lie down to your viewing. So 

long as only two or three people, 
who can all sit in one row, are 
looking in all goes well, for they 
can adjust their sitting height to 
suit the instrument. But when the 
audience is larger it is a case of two 
rows or more, and those at the back 
are bound to find the images some- 
what distorted. With a table 
model, on the other hand, and a 
few family albums, atlases and 
other tomes culled from the book- 
shelves, you can so adjust things 
that: 

h=m.e.l., 
where (as the textbooks have it) 
h=height of centre of viewing 
screen above floor; and m.e.l.= 
mean eye level of audience. This 
is a lot easier than endeavouring (as 
you must with a console) to adjust 
the audience so'that: 

m.e.1. = h. 
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For Battery Users 
ONE thing that the user of a bat- 

tery radio receiver has never 
been given is a device which will 
call his attention to the fact that 
his set is switched on ; or at all 
events something which will prevent 
him from leaving his precious bat- 
teries at work when he retires to 
bed. It exasperates him to find that 
he has run down his filament accu- 
mulator to no purpose ; it is still 
more annoying to reflect that the 
expensive and rather short-lived 
H.T.B. has been dealt a blow from 
which it can never fully recover. It 
is so easily done with the commonly 
seen continuously rotatable wave - 
change switch which incorporates 
an on -off section. He's been listen- 
ing to the home programme on the 
medium waves. Instead of moving 
the switch one " click " clockwise 
to close down, he carelessly turns it 
anti -clockwise to the L.W. position. 
As the local stations comes in so 
strongly that the volume control is 
turned well down, nothing is heard 
in the long -wave position. It 
doesn't vastly matter if you do this 
kind of thing with a mains set; but 
you're not likely to, for the warning 
gleam of a pilot light hits you in 
the eye. It is only the far more 
vulnerable battery set that has no 
such safeguard. You can't very well 
have 2 -volt pilot lamps run from 
the accumulator of a battery set, for 
even those most economical of cur- 
rent would consume as much as an 
additional pair of valves. \Vhat 
then is the answer? Two possible 
lines of attack on the problem occur 
to me and I present them free of 
charge to any designer who wants 
a strong selling point for his this 
year's battery model. The first is 
the minute neon lamp, not much 
bigger than a large pea, which we 
used as an indicator on the switch- 
boards of some radar sets during the 
war. One of these placed behind a 
window in the front of the set and 
connected across the H.T.B. by the 
on -off switch might do the trick. 
The current consumption must be 
minute. The radar types were for 
230 V, but I believe tiny neons are, 
or could be, made for operation from 
the ordinary H.T.B. Failing these, 
what about a simple time switch 
opening automatically, say, two 
hours after being closed? Few 
people would mind having to switch 
on again in the middle of a pro- 
gramme if they knew that this 
arrangement completely safeguarded 
them from the chance of wrecking 
their H.T.B.s. I'd make this switch 
quite separate from that doing the 
wave -changing, and its action would 
be mechanical, s6 that it would put 
no drain on to either battery. Can 
anyone think of better ways of 
solving the problem? 

.1Wmins-Dropping/ ItoiNisiors 

The Choice 

for every A. C.D. C. job 
BULGIN, 

high-grade dropping resistors are in 

continuous demand for universal receivers 
operated from a.c. or d.c. mains. Their use ensures 
correct operation of the valve -heaters, giving long 

life and efficient performance. Being tapped for all 

usual mains voltages, instant adjustment can be 
made for supplies at different pressures. 

Solenoidally, single -layer wound on heat -resisting 
formers with finest, non -corrodible, oxide -insulated 
resistance wire of " constant -II " characteristics, 
thereby avoiding the change, upon heating up, of 
resistance value. With clearly marked tapping 
bands, for lashed -and -soldered connections. Accuracy 
of resistance, ± 10%, overall and per section. Max. 

overall dimensions 2in. x 5fn. high. Fixing centres. 
approx. ; 2 x 6 BA. holes. 

See our display on Stand No. 24 R.C.M.F. Exhibition, 

Great Hall, Grosvenor House, W.1. March 2-4. 

BULGIN 
REGISTERED TRADE MARK 

of Crine:. 

A.F.BULGIN E CO. LTD. BYE -PASS RD. BARKING 
Telephone : RIP. 3474 (5 lines 
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RECENT INVENTIONS 
A Selection of the More Interesting 

Radio Developments 

RADAR 
"r` HE interval between successive ex- 

ploring pulses is usually made 
greater than the time required for the 
echo signal to return from the most 
distant target. lf, however, the echo 
signal is arranged to trigger the trans- 
mitter, then the repetition frequency 
gives a direct indication of the dis- 
tance of the target under observation, 
and will convey this information to 
any outlying gun emplacement or 
other remote station that is equipped 
with a suitable receiver. 

When several targets come under 
simultaneous observation, this .scheme 
obviously becomes unworkable. Ac- 
cording to the invention, the difficulty 
is met by selecting one particular tar- 
get, by means of a variable -delay 
device which is fed with " marker " 
impulses from the transmitter. The 
adjustment required tp align the 
marker with the selected echo image on 
the time base of the C.R. indicator 
automatically regulates the triggering 
of the transmitter until the pulsing 
frequency directly indicates the dis- 
tance of the selected target. 

Standard Telephones & Cables, Ltd. 
(assignees of L. A. de Rosa). Conven- 
tion date (U.S.A.) February loth. 1943. 
No. 579863. 

"Cathanode " 
modulator. 

R.F. á o 
o 
o 

SUPER -REGENERATIVE 
RECEIVERS 

THE use of toned R.F. circuits, for 
the purpose of increasing selec- 

tivity, prior to the point of regenera- 
tion, is complicated by the liability of 
such circuits to be " shock excited " 
by the quenching frequency and by the 
large R.F. currents already existing in 
the regenerated circuits. 

The problem is solved, according to 
the invention, by tuning the input of 
the super -regenerative valve to a fre- 
quency far removed from that of the 
signal, and by coupling it to the aerial 
through a superheterodyne comprising 
at least two frequency -changing stages. 
Both the latter are associated with a 
common local oscillator, one stage pro- 
ducing a " difference," and the other 
a " summation " beat frequency. This 

provides a sufficiently wide gap be- 
tween the resonant circuits to prevent 
shock -excitation. A number of fixed 
I.F. amplifiers can also be incorpor- 
ated, in order to increase the stability 
and selectivity of the receiver. 

Marconi's Wireless Telegraph Co., 
Ltd. (assignees of W. R. Koch). Con- 
vention date (U.S.A.) September 8th, 
1943. No. 586534. 

MULTI -STAGE VALVES 
SUCCESSIVE electrodes in the same 

valve are arranged to operate as 
two separate stages, in cascade, the 
heat generated by the impact of the 
primary electron stream on the anode 
CA of the lower stage being used to 
liberate a fresh supply of electrons 
for the upper stage. The " cathanode " 
CA and the upper anode A are 
separately biased, in order to apply 
sufficient acceleration to the primary 
stream to ensure secondary emission, 
and to maintain the required potential 
gradient between the two stages. 
Apart from the saving of power and 
the elimination of anode cooling de- 
vices, the close spacing of the electrode 
system is stated to be advantageous 
for short-wave working. 

In the modulator circuit shown, the 
lower stage of the valve acts as an 

A.F. amplifier and 
feeds signal volt- 

' ages to a trans- 
former winding T, 
which is coupled 
to the upper 
anode A. The 
second grid is 
coupled to a R.F. 
source, and the 
amplified carrier 

wave is modulated on the anode A, 
before being fed to the load R. 

Standard Telephones & Cables, Ltd.. 
and A. J. Maddock. Application date 
May zz, 1042. No. 586149. 

PIEZO-ELECTRIC CRYSTALS 
THE nodal line of a quartz oscil- 

lator is found by observing the 
pattern formed by a powder sprinkled 
on it when the crystal is vibrating at 
its fundamental frequency, and a slot 
is cut at each end of the line to take 
the insulated ends of a spring holder 
H, clamped to a baseplate P. 

Each face of the crystal is coated 
with a metallic film electrode, and the 
circuit is completed by soldering the 
ends of two wires W to silver -paste 
blobs B, which have previously been 
deposited on each electrode at points 

along the nodal line. The whole unit 
is preferably enclosed in an evacuated 
glass bulb. No appreciable damping 
can occur, because all the crystal sup- 
ports and connections are located at 
points where mechanical vibration is 
at a minimum. 

The British Thomson -Houston Co., 

Piezo crystal mounting. 

Ltd. (communicated by the General 
Electric Co.). Application date, Octo- 
ber 27th, 1944. No. 584072. 

RADAR SYSTEM 
ASINGLE tube of the klystron type 

is used to generate (a) exploring 
pulses on a centimetre wave, and (b) 
local oscillations, which are mixed with 
the echo signal in order to produce a 
beat frequency that can readily be 
amplified. 

It is shown that a klystron can be 
made to oscillate at two distinct but 
closely related 'frequencies, say f, and f if the anode voltage is changed from 
one specific value to another. In one 
mode of operation, the applied volt- 
age is such that the time of transit 
of the electrons across the drift space 
causes the two resonators to oscillate 
in phase, whilst in the second case they 
oscillate in phase -opposition. For in- 
stance, an exciting pulse of to,000 volts 
is applied to the anode during the rela- 
tively short periods of transmission to 
generate the frequency f,. The pres- 
sure then falls to 6,000 volts during the 
longer period of reception, when local 
oscillations at a frequency fa are pro- 
duced. 

The advantage of the arrangement is 
that any factor tending to vary the 
frequency f, will similarly vary the 
frequency f so that the essential beat 
frequency remains constant. 

J. Sayers, M. L. E. Oliphant and 
C. S. Wright. Application date March 
5th, 1941. No. 585207. 

The British abstracts published 
here are prepared with the 
permission of the Controller of 
H.M. Stationery Office, from 
specifications obtainable at the 
Patent Office, 25, Southampton 
Buildings. London, W.C.2, price 

I;- each. 
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DELIVERIES 

IMPROVING 

INSTRUMENTS 

The "AVO" TEST BRIDGE 
A self- contained 50- cycles Bridge of 
exceptional accuracy for direct measure- 
ment of all normal values of condensers 
and resistances. Except at extreme ends 
of scale, accuracy is within 5 %. 
Facilities also provided for condenser 
power factor measurements and leakage 
tests by the flashing neon method; 
resistance, capacity and large inductance 
measurements against external standards. 
May also be used as a valve voltmeter 
indicator for measurement of audio and 
radio frequency voltages. 

CAPACITY RESISTANCE 

.000005- .005mFd. 5 -5,000 ohms 
0005- .bmFd. 500 -500,000 ohms 

50,000 ohms to 
.05 5OmFd. 50 megohms 

Size ? ;"x7 "x4; ". Nett Wgt. 4 lbs. 12 ozs. 

We are steadily 
catching up oit the ever - 
increasing demand for'AYO' 
Instruments, and orders 
are being dealt with in strict 
rotation. We are pleased 
to announce, however, that 
we can now give delivery 
from stock of the three in- 
struments here illustrated. 

OTHER "AVO" INSTRUMENTS 
THE MODEL 7 UNIVERSAL AVOMETER 

THE MODEL 40 UNIVERSAL AVOMETER 
THE " AVO " SIGNAL GENERATOR 

" AVO " VALVE CHARACTERISTIC METER 

I 

I 

" AVO " ELECTRONIC TESTMETER 
THE UNIVERSAL AVOMINOR 
THE "AVO" LIGHT METER 

ETC. ETC. 

Complete descriptive Booklet available on application to the Sole Proprietors and Manufacturers: 

The "AVO" VALVE TESTER 
Indicates mutual conductance direct in 
mA /V. Tests at makers' specified 
electrode voltages. Any valve base 
arrangement set up; easily operated 
multi -roller Universal Selector Switch. 
Tests Cathode- Heater insulation of an 
indirectly heated valve when the valve 
is hot ; emission of diodes and rectifiers ; 

indicates filament continuity and elec- 
trode "shorts." Coloured scale indicates 
valve as " Good," " Indifferent " or 
" Replace." No calculations of any 
kind involved. Worksfrom A.C. mains. 
Complete with Universal valve panel 
fitted with multi -roller Universal 
Selector Switch enabling all English, 
American and Continental valves to be 
tested. Valve data book containing 
test details of nearly 2,000 English and 
American valves also supplied. 

The D.C. AVOMINOR 
A 4 -inch moving coil meter tar mating 
D.C. measurements of milliamps, volts 
and ohms. Total resistance is 100,000 
ohms, and full scale deflection of 
300 v. or 600 v. is obtained for a current 
consumption of 3 mA. or 6 mA. respec- 
tively. Supplied with pair of leads, 
interchangeable testing prods and 
crocodile clips, and instruction booklet. 

Size 4k .4" x 1 r. Wgt. 14 ozs. 

CURRENT VOLTAGE 

0 -3 milliamps 0-6 Volts 0- 120Volts 
0 -6 0-12 0 -300 0-30 
0-120 ,, 0-80 0 -800 

RESISTANCE 

0-10,000 ohms 0- 600,000 ohms 
0- 60,000 0-3 megohms 

THE AUTOMATIC COIL WINDER' & ELE TRICAL EQUIPMENT CO., LTD. 
W I N D I R H O U S E D O U G L A S S T R E T- LO N D O N S W TftfPNONf, VtCTORiA3404/9 
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Stabilised Insulation 

BY MODERN IMPREGNATION METHODS 

March, 1948 

HIGH-SPEED PRODUCTION 

HYMEG Synthetic Insulating Varnishes are 
recognised and widely used for their mechanical 
rigidity, improvement of electrical properties of 
windings ; heat, moisture, oil, acid and alkali 
resistance as well as for the considerably reduced 
stoving time necessary. 

Now, special methods of continuous conveyor impregnation and baking developed with the use of HYMEG have still 
further reduced processing times to a fraction of those previously believed necessary. 
Often faster than infra -red baking with none of the defects, reduced handling, absence of special jigs, with complete 
freedom from blistering, bubbling and porosity, are some of the advantages claimed and substantiated for HYMEG 
High Speed Production methods. 

HYMtG L_ \S 
GLASS FIBRE INSULATION SYSTEM 

After much research in our laboratories and in 
conjunction with many well - known specialist 
manufacturers, we have now evolved the Hymeglas 
system of Insulation which comprises modifications 
of Hymeg as used for coil impregnation to meet 
the varying conditions applying to each field 
of manufacture. 

This integrated system of development is successtut in enabling machines to be designed and operated without weak links 
in the chain of insulation below 200 °C. Thus the fullest advantage.is taken of modern glass fibre insulation by providing 
a degree of bonding and insulation at every point in which the uniting of Hymeg impregnation with the Hymeg as used 
for subsidiary insulations gives a solid homogeneous winding of equally efficient characteristics and heat resistance 
throughout. 
Hymeglas therefore virtually eliminates any risk of insulation failure and enables motors and the like to operate under 
abnormal conditions for long periods without risk of electrical breakdown. 
Due to the excellent space factor of glass fibre as compared with the more usual asbestos and mica Class B insulations, it 
is often possible in redesigning with the Hymeglas system to employ larger copper sections with well -known advantages. 

The Berger Technical Service -the research work of which produced " HYMEG " and " HYMEGLAS " 
is available to advise manufacturers on all problems of insulation. Get in touch now with - 

LEWIS BERGER & SONS LTD. (Est. 1760) 
35, BERKELEY SQUARE, LONDON. W.I. 

Telephone : MAYfalr 917i. 
MANUFACTURERS OF HIGH - PERFORMANCE INSULATING VARNISHES AND ENAMELS 

PRECISION COMPONENTS 

CORD DRIVES 
Now available in five types as 

illustrated (left to right) Standard, 

R /V, Reverse, " D " type and 

" A " type. All one hole fixing. 

GANG CONDENSERS 
A wide range is now available 
in I, 2, 3 or 4 gang types of 
various capacities. 

Write for Catalogue No. (W.W.I.) 

JACKSON 
BROS (LONDON) LIMITED 
KINGSWAY WADDON SURREY 
TELEPHONE: TELEGRAMS: WALFILCO, 
CROYDON 27545 t PHONE, LONDON 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


March, Ig fS Wireless World Advertisements 3 

(ntaAICChl 
VD2's)Itt 

r mplifier designers 

ti of Distortion Qn been Written 

The Question 
allow? Much 

has detailed 
and consid 

much distortion reproduction, reprOdu eriormance' amplitude, 
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frequencies valves 

for use 

The General Electric Co., Ltd., Magnet House, Kingsway, W.C.2. 

CATHODE RAY TUBES VALVES 
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Pull back the curtain on the age of electronics -the 

era of industry that began with the end of the war. 

The development of new services on land, at sea and 

in the air is all part of the Marconi post -war plan. 

From the first great adventure of wireless communi- 

cation more than half a century ago Marconi's have 

never looked back. 

Today they are looking forward -to the reconstitution 

of old services and the introduction of new achieve- 

ments in the world of wireless communications. 

Marconi 
THE GREATEST NAME IN WIRELESS 

AARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED 

rHE MARCONI INTERNATIONAL MARINE COMMUNICATION COMPANY LTD 

iIARCONI HOUSE CHELMSFORD ESSEX 

_ ...1M11/!,,..:,,NL,..r,.M..IIIAMU 

No `.Noises off' 
PERTRI X RADIO BATTERIES, 
in the red and yellow pack, are now 
firmly established in the post -war 
market. One reason -a Pertrix battery 
supplies power and nothing else. No 
mush or crackle to interfere with 
good listening - the result of a 

battery doing its work quietly, effici- 

ently and unobtrusively. What's 
more it goes on doing it for a long 
time. Stick to Pertrix. 

H O L S U N B A T T E R I E S L T D 
137 Victoria Street, London, S.W.I. 1,9 
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tie InterCorin for which the public tas beer 

waiting this marvel in miniature provides for 

complete communication between all pcints i.e. 

an; one unit can communicate with any other unit 
at will. 

07%; ltaarhre. 
provides for twc way ca ling an_ communication 

between matter .snit and ary or a I of the suE 

stations and also incorporates the novel f= atu -e' 
of a desk -adio which can bs relayed t3 Fe 

wb -stat ons. 

preved to be well in advance of and similar 
Egtipmcnt. Provides all facilities for "Staff Loca - 

tion "Music for the Workers " "Time Signals, 

etc. 

Firms with suitable sales, installation, 
and maintenance facilities, are invited 
to write for details of our agency 

Hach 
scheme. Enquiries from overseas 
markets especially welcomed. 

SOUND EQUIPMENTS II BEARWOOD ROAD, SMETHWICK, STAFFS. 
Phone : BEArwood 2575/6 
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.741a-int. 27eeater tie Rc,.nye o f 
CELESTION PERMANENT MAGNET LOUDSPEAKERS 

SPEECH COIL FLVX PEAK CHASSIS MODEL IMPEDANCE POLE 
DENSITY TOTAL HANDLING DIAMETER 

OHMS DIAMETER 
GAUSS GAP CAPACITY 

2f' P2V 3.0 . " 8,500 8,000 %4W 

34' P3C 3.0 r 7,700 24,000 i 
5' PSQ 3.0 l 1 8,500 26,000 2W 
5' PST 3.0 } 6o- 10,500 32,000 2W 

64' P6Q 3.0 
" 

8,500 26,000 3 W 
64" P6T 3.0 i } 10,500 32,000 3 W 

8' P80 2.3 6,200 24,000 4W 
8' P8M 2.3 } I' 8,000 31,000 4W 
8' PBG 2.3 J 10,000 39,000 4W 

10' P1014 2.3 8,000 31,000 6W 
10' PIOG 2.3 f l" 10.000 39,000 T W 

12' P64 15.0 l r 12,500 140,000 12 W 

18' P114 10.0 24' 13,500 350,000 40w 

UELESTION L'l'll.. 

FROM the range of Celestion Loud- 
speakers most manufacturers are able to 

meet their requirements. The smallest 
model, a midget weighing g}oz. is intended 
for small personal radios and the largest, 
capable of handling 40 watts, for public 
address purposes. Between these extremes, 
the range is balanced and well considered. 

PUBLIC SALES 
Several Loudspeakers of this range are available 
to the public in chassis form or housed in 
attractive cabinets. Al! enquiries for these must 
be directed to our sole wholesale and retail 
distributors, Cyril French Ltd. 

'L SOLE DISTRIBUTORS 
to the Wholesale and Retail Trades : \ 

CYRIL FRENCH LTD. 1 
29 High Street, Hampton Wick, 

( Middlesex. KINGSTON 2240 ) 
c Cr 

KINGS'l'l1N-ON-TIIAIIIES SURREY PHONE: KINGSTON 5636-7-ts-9 

YOUR CHOICE 
for QUALITY 

Manufacturers of high quality Broad- 
cast Receivers and Radiograms de- 
signed for Home and the Export 
Market. The Export Models have 
fully tropicalised components, 
achieving unsurpassed short -wave 
performance. 
Special dials supplied for any country 

PRICES AND FULL PARTICULARS ON REQUEST 

VW !711iiAiiA!!iI1 , 

l,a eir''r t 
rAx53x 

CHAIRSIDE MODEL A450 
The housing of this Receiver is unique in that it is contained in a 
bevelled plate -glass mirror cabinet, fitted to a wrought iron frame- 
work finished in Cream enamel, It embodies all the latest technical 
developments for easy handling, range and clarity of reception and 
provides not only a first -class radio but an attractive piece of furni- 
ture which can replace a Chairside Table and will harmonise with 
any surroundings. 

SYMPHONY MODEL 4420 
This new Receiver embodies the very latest technique in construction. The 
cabinet is richly veneered in Walnut with a cross banding of Macassar 
Ebony. Clearly readable edge -lit dial with an 8 in. traverse magic eye and 
2 -gear control. Instant, unerring selection of the required frequency range. 
Automatic volume control and an I.F. trap are incorporated in the circuit. 
Sockets are provided for gramophone pick -up and extension speaker. 

ALLANDER INDUSTRIES LTD. 
48, Avenue St. Bridgeton, Glasgow, Scotland. 
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YOUR 1948 GOOD RESOLUTION 

-SIMPLIFY SERVICING WITH TAYLOR EQUIPMENT 

Model 30A. Cathode Ray Oscillograph. 
3 ¡in. tube with green fluorescent Screen. 
Linear Time Base from 10 to 10,000 cycles. 

A.C. Mains operated. 

Model 45A. Taylor Valve Tester. All 
tests on over 2,500 types of Bi-itish, American 
and Continental Valves. 

Model 85A. Universal Taylormeter. 90 

Franges. Sensitivity 20,000 ohms per volt 
A.C. and D.C. 

MODEL 30A. £29.10.0 

H.P. TERMS : C2. 17 .0 Deposit and 

11 monthly payments of C2 . 16. 6. 

* 
MODEL 20A. £15.15.0 

H.P. TERMS : CI .10 .5 Deposit and 

11 monthly payments of LI . 10.2. 

MODEL 45A. £22 .0.0 
H.P. TERMS: C2.2.2 Deposit and 

11 monthly payments of L2.2.2. 

* 

MODEL 70A. £11 . 11 . 0 

H.P. TERMS: CI .2.9 Deposit and 

11 monthly payments of CI .2. I. 

MODEL 85A. £19.19.0 

H.P. TERMS: El . 19.0 Deposit and 

I I monthly payments of CI . 18.2. 

IMMEDIATE DELIVERY 

FOR MOST MODELS 

'AYLOR PRODUCTS INCLUDE: MULTIRANGE A.C. D.C. TEST METERS SIGNAL 

GENERATORS VALVE TESTERS S A.C. BRIDGES CIRCUIT ANALYSERS 

CATHODE RAY OSCILLOGRAPHS 5 HIGH AND LOW RANGE OHMMETERS 

OUTPUT METERS INSULATION TESTERS I MOVING COIL INSTRUMENTS 

Model 20A. Taylor Circuit Analyser. 
Audio and Magic Eye Indication. Pentode 
Detector in Probe. Ideal for fault finding. 

Model 70A. Universal Taylormeter. 50 
Ranges. Sensitivity 1,000 ohms per volt. 
A.C. and D.C. 

TAYLOR ELECTRICAL INSTRUMENTS LTD Telephone SLOUGH 21381 f4 lines) 

u 
1 9 4 1 4 M O N T R O S E AVENUE. SLOUGH, BUCKS, ENGLAND Groins & Cables "TAYLINS" SLOUGH 
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Forty-IIIin 

A hundred years ago communication between 
prospecting parties and civilization was slow, 
uncertain and often hazardous. Today a radio 
telephony link eliminates the difficulties im- 
posed by distance, terrain and climate. 
Geological, seismic and other prospecting 
parties all over the world are specifying the 
50 watts Redifon GR.49 as essential equip- 
ment. This efficient new short -wave radio 
telephone is very simple to operate, sturdily 
built and finished to withstand tropical 
conditions. 

Redifon GR.49 
Radio Telephone 

Ilecliloji Radio 
Radio Communications Division 

REDIFFUSION LTD., BROOMHILL ROAD, WANDSWORTH, S.W.I8 
Designers and Manufacturers of Radio Communication and Industrial 

Electronic Equipment 

Scient, ïc RG 105 

Wireless World March, r94S 

Type No. 14 

_.: 

SYDNEY S. BIRD x, ,za. 
CAMBRIDGE EnfRelR 

ARTERIAL ROAD, ECapactDy,fnf 
Enfie/d. 

Our new 

Illustrated 
Catalogue 

Ls now 

available 
(6d. post free) 

BERRY' (SHORT WAVE) LTD. 

25, HIGH HOLBORN, LONDON, W.C.1 
(OPP. CHANCERY LANE) Tel.. HOLBORN 6234 
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Ad 2LOZil . . 
the "DE LUXE" 

îcruqramf 
For the 

finest Record 

Reproduction 
in portable 

form! 
The " De Luxe" Model 

The Collaro ". DE LUXE " Microgram sets an even higher standard of 
faithful record reproduction . . . with its crystal -clear tone . . . ample 
volume and automatic stop, it is without doubt the finest Portable Electric 
Gramophone in the world -no wonder it attracted such widespread 
attention at Radiolyinpia! 

See the " DE LUXE " Microgram in your dealer's showroom, and study 
its finer points ! You'll recognise the Collaro high -grade workmanship 
... the new light -weight, Crystal Pick -up ... the 6 inch Speaker, and 
you'll admire the handsome imitation lizard -skin case. Ask to hear it 
play your favourite records -you'll be amazed at the rich, mellow tones 
-the purity and faithfulness of the reproduction, superior to any other 
portable instrumént you've ever heard before. 

11w&© 
DE LUXE" í iv 'iil 

ty p QaøtupLoi, , lW K/ 

Should your usual dealer not have a 
"DE LUXE" Microgram in stock when 
you call ... just drop a line to Collaro 
Ltd. (address below) for illustrated litera- 
ture which describes the Microgram in 
detail. 

PRICES: 

"DE LUXE MODEL "119.19 0 
Plus Purchase Tax, £6 8 

STANDARD MODEL 116 16 0 
Plus Purchase Tax, £5 9 3 

Both the "DE LUXE" and Standard 
Models are suitably connected for A.C. 
mains supply of 200 -250 volts at 50/60 
cycles. 

Trade enquiries to 

COLLARD LTD., Ripple Works, By -Pass Road, Barking, Essex. Telephone : Rippleway 3333 
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Measuring 
a condenser in circuit 

COMPONENT BRIDGE BI01 
5 pfd. to 500 mfd. - - in eight ranges 
5 ohms to 500 Megohma in eight ranges 
0 I Hy. to 5,000 Hys. - in four ranges 
Leakage 0 to l5 m /a. Q: O to 30. 
Precision Comparator. Price 26 Gns. 

To examine this cathode bypass condenser in situ, 
the Power Factor control is used to balance out the 
parallel resistance and the main scale will then give an 
accurate measurement of capacity - one of the many 
unusual facilities provided by this flexible instrument. 

Wayne Kerr 
WAYNE KERR LABORATORIES LIMITED. NEW MALDEN SURREY 

-M. R. SUPPLIES Ltd 
offer only thoroughly reliable material, all brand new. Immediate delivery from stock 
All prices nett. 
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS. At last we are able to otter our 
post -war improved MR/222 movement. The perfect unit for construction of clocks to 
one's own design, dark -room and process -timing clocks, etc. Fitted spindles for hours, 
minutes and seconds hands and will drive hands up to 15 loches long. Approx. 3in. dia. 
Easy to mount in any clock -case, centre -fixing. With dust -cover and flex lead, ready for 
operation on 50 cycle mains, 200 /250 volts, 37/6. (We anticipate that initial supplies 
will be readily sold -order early.) 
VARIAC TRANBPORMERS. Essential foe correcting mains voltage fluctuations in 
laboratories, proceesing, etc_, and ensuring "striking "of fluorescent lighting. Manually 
operated, voltage being Infinitely variable within limits stated. Model " A," input 
200 /240 v., output 220 v., loading 1.65 kva., 57/10 0. Model " B," Input 200/250v ., 
output 230 v., loading 1.01 kva., £8¡10 0 (despatch either 3/6). 
BATTERY CHARGING KITS for construction of high -duty charger at one -third of usual 
price. Reliable M.R. quality componente : STO Metal Rectifier (6 -cene at 4 amps), 251 -, 
Mains Transformer, 200/240 v. to 8 and 14 v. at 5 amps, to suit, 38/8. Panel Mtg. Rotary 
Rheostat to suit, 26/ -. Panel Ammeter, 311n., 0 -6 amps., 29/6. Suitable Steel case. 
ventilated, 7/6. The kit, from present stocks only, £8/6/O caer. paid. (Or items sold 
separately.) 
EXTRACTOR PANS (Aleo suitable for cooling/ New Delco-Remy modela from stock. 
Operation 200/250 v. A.O. Consumption only 25- watts. 8 -inch, 65,6, 10 inch, 75/6 
(deep. either 20. Also G.E.C. 8 Inch for operation on 6/12 v. D.C. or 50 v. A.C., 35/ -. 
(We have suitable e/d transformers, 200/250 v. to 60 v. 1 amp. at 28/6.) 
CENTRIFUGAL BLOWERS (O.E.C.) Operation 6/12 v. D.C., or lb v. A.O. Intake 211n., 
outlet 11.n., Height overall Silo. Very powerful blast and suction, for air conditioning, 
electronic cooling, forge,, etc., 57/8. (We have suitable s/d transformers, 200/250 v. to 
16 v. 6 amps, at 38/6.) 
DECADE RESISTANCE BOXES (by beet precision makers). Units, 0 /10, tens 0 /100, with 
addition 100 ohms. (can be altered to multiplier). Fitted Turner m /coil Galvo. Switching 
for Wheatstone Bridge and other tests. In fine portable case, 16 by 7) by 6 Inches, 65/- 
Idee. 2/-1. 
EVERSHED " WEE -MEGGERS." The best portable insulation test Instruments from 
stock. Pressure 500 v. ,reading 0/20 megohms and inf.,with pocket and log books, £12/7/6 
GRAMPIAN HIGH -FIDELITY SPEAKERS. The new 12 Inch P.M. with curvilinear 
cone, alcomaa magnet and die -cast chassis. Handling up to 12 watts, sensitive to 1 watt. 
Coll 15 ohms. A very satisfactory speaker, doing full Justice to high -quality amplifiers, 
such as " W.W." £8,10;0. 
NEW SENIOR PIEZO -CRYSTAL PICKUPS (B.A.I. under Brush licence) Employing 
very latest Improved crystal cartridge, giving high output with level responee 30 /8,400 cle. 
Ball -bearing pivot, handsome moulded arm, fitted Centralab volume control (a great 
convenience). 651 -. ROTHERMELPERMANENT JEWEL NEEDLES, over 2,000 playfuge, 
111 -. 
M /COIL HEADPHONE SETS, with M /(:oil Hand Microphone, best type, new, 161- 
INSTRUMENT RECTIFIERS, full -wave, l ma. and 5 m.a., either 5/ -. 
P.A. SPEAKERS. Reflected horn t ype with 10 watt P.M. m /coil Pressure Unit ,15 ohms. 
Imp. Flare 12in. long, 14M. dia. On swivel mount with pillar, ideal for mobile esse, 

£7/1216 (des. 5/ -) STEEL TRIPODS for these and other P.A. Speakers, ext. to 12ft., 
very rigid, 551- (des. 3/6). A few Reflected Horns SA described, lees unit (standard P.A. 
thread) at £4'10 0 Ides. 5j-). 

Please include aufflolmit for packing and despatch. 

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

PHONE: MALDEN 2202 

FOR THE 

RADIO SERVICEMAN 

DEALER AND OWNER 
The man who enrols for an I.C.S. 
Radio Course learns radiothoroughly, 
completely, practically. When he 
earns his Diploma, he Will KNOW 
radio. We are not content merely to 
teach the principles of radio, we want 
to show our students how to apply 
that training in practical, every -day 
radio service work. We train them 
to be successful. 
Write to the 1.C.8. Advisory Dept. stating your 

requirements. Our adv.ce is free. 

You may use this coupon - 
INTERNATIONAL CORRESPONDENCE SCHOOL Ltd 
DEPT. 38, INTERNATIONAL BUILDINGS, KINGSWAY, LONDON, W.C.2 

Please explain fully about your instruction in the subject marked X. 

Complete Radio Engineering Radio Service Engineering 
Radio Service and Sales Elementary Radio 

And the following Radio Examinations :- 
British Institution of Radio Engineers 

P.M.G. Certificates for Wireless Operators 
City and Guilds Telecommunications 

Wireless Operators and Wireless Mechanics, R.A.F. 

I.C.S. students for Examinations' are coached till successful. 

Name, . Age. 

Address 

a IOW 

ICS 
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Pesiqned to wÍÌ the Clreult 

No.1 COUPLING CAPACITORS 

Capacitors with high insulation resistance are required 

to link circuits with widely differing D.C. potentials, 

such as the output and A.F. amplifier circuits in 

receivers. The insulation resistance of U.I.C. Silvered 

Mica Capacitors is many times greater than required 

for satisfactory operation, and the test voltage is six 

times the normal working voltage used in radio 

receivers. U.I.C. Silvered Mica Capacitors used as 

coupling capacitors ensure long, trouble -free life in 

new designs and reliable performance after servicing. 

Build and Service the set with ... 

HIGH STABILITY 

U.IC CAPACITORS 
UNITED INSULATOR CO. LTD. OAKCROFT RD. TOLWORTH SURBITON SURREY 
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CGL. V{1nn.ll U MORC5g 
Back they go ! Back to the tropics. Back to 
the grim testing grounds of 1942 -45. Remember - 
the arduous conditions of the Burma campaign 
But happily -very very happily -with a differ- 
ence- contributing to the export drive, instead 
of war. 

These " Somerford " Transformers and Chokes, 
being shipped to the tropics, are absolutely as 
standard, the robust construction and technical 
superiority being ideal for withstanding the 
hazards of steaming humidity. 

You may select exactly the same from the 
" Somerford " range. 

It is no accident that " Somerford " Trans- 
formers are constantly used by the National 
Research Establishments, together with Indus- 
trial and University Laboratories. 

Distributing Agents :- 
INDIA : J. V. Mehca & Co., Opera House, Tram 

Terminus, BOMBAY, 4. 

BURMA : E. Rutconsha (Burma) Ltd., 77 Phayre 
Street, RANGOON, 

MALAYA : Swee Electro Radio Service Co. 
Ltd., 5 & 7 Bukit Bintang Road, 
KUALA LUMPUR. 

GARDNERS 
SOMERFORD" 

TRANSFORMERS 
WORLD -FAMOUS FOR DEPENDABILITY 

GARDNERS RADIO LTD., Somerford, Christchurch, Hants. 

Wireless World llarclt, Ig.lS 

RESISTANCE TUNED OSCILLATOR. Model LO 

THIS is a precision audio oscillator 
having a harmonic content of less than 

1% and a frequency stability of better 
than .25%. The circuit employs an entirely 
new principle. The frequency calibration 
is direct reading over the entire range. 
A calibrated attenuator and output meter 
are incorporated. Standard range 30 
cycles to 33,000 cycles. Other models 
available from 1 cycle to 100,000 cycles. 

For particulars of this and our full range 
of measuring instruments, write to :- 

BRITISH PHYSICAL LABORATORIES 
HOUSEBOAT WORKS, RADLETT, HERTS 

63 -B. 

Telephone: Radlect 5674 -5 -6 

A Wise Itsvest»sesst! 
S. G. BROWN, Type 'K' 

Moving Coil Headphones, 
with the following out- 
standing characteristics, 
supply that High Fidelity 
Reproduction demanded for 
DX work, monitoring and 
laboratory purposes, etc. 

NOTE THESE CHARACTERISTICS. 

D.C. RESISTANCE, 47 Ohms. 
IMPEDANCE, 52 Ohms at 1,000 

e.p.s. 

SENSITIVITY, 1.2 x 10 -" Watts 
at 1 kc. -.0002 Dyne ¡cm'. 

Descriptive Literature on request. 

TYPE "K." PRICE £5.5.0 PER PAIR. 

Supplies now available. 

Order from your Local Dealer. 
for details of other SO. Brown 
Headphones (prices from 25/- 
to 60/ -) ask for illustrated 

Brochure " W, W," 

HEADPHONES WHICH UPHOLD BRITISH PRESTIGE. 

Phone 
ACOrn 5021 

VICTORIA RD., NORTH ACTON, LONDON, W.3 
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"Monobolt" speakers, the first of the new Truvox 
radio range, are now available from all radio 
dealers. Quality enthusiasts, and all those who 
want " the best," will welcome this news. If you 
require fuller details than are given below -a 
postcard will bring them. 

Mode 
Mode 
Mode 
Mode 
Mode 
Mode 
Mode 
Mode 

BX 50 5in. 8,500 
BX 52 5in. 10,000 
BX 60 62in. 8,500 
BX 62 61in. 10,000 
BX 80 8i n. 8,000 
BX 82 8in. 10,500 
BX 100 1 Oi n. 8,000 
BX 102 IOin. 10,500 

ines £ I 0 
ines £ 4 6 
ines £ 2 6 
ines £ 6 0 
ines £ 4 0 
ines £ IO 0 
ines £ IO 0 
ines £ 17 6 

TIIIJYOX 

REFLEX SPEAKERS 

AUD,TOR,UM LOUD PEAKERS 

MICH !PI ITY. PICKUP :. 

WAFER SPEAKERS 

I 

li 
I 

EXTENSION LE.'JCSPEAK! 

New products, as illustrated above, are 

well under way. Ful' details will be 

announced as they become available. 

TRUVOX ENGINEERING CO., LTD., EXHIBITION GROUNDS, WEMBLEY, MIDDLESEX. 
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Nesv in P.A. equipment... 
The new P.A.203, an improved version of the well -known P.A.20 
Portable Amplifier, embodies many interesting features. These 
include : Increased gain ; improved output transformer, giving a true 
20 watts distortionless output, with tappings for 7.5, 15 and 503 ohm 
(100 v. line) outputs ; 600 ohm input for B.S.R. Ribbon Microphone 
type R.B.M. I (illustrated above) and provision for working the B.S.R. 
Radio Feeder unit. 
Supplied in an attractive case and available for immediate delivery. 
Full details available on request. Also send for details of Recording 
Amplifier R.I. 

March', 1948 

BIRMINGHAM SOUND REPRODUCERS LTD. 
CLAREMONT WORKS, OLD HILL, STAFFS. PHONE: CRADLEY HEATH 6212 -3 
LONDON OFFICE: I15 GOWER STREET, W.C.I. PHONE: EUSTON 7515 

EXCELLENT SELLING LINE 
High Fidelity S.H.E.F.I. Moving Coil Pick -ups 

Manufa-t,red by licence 
unde V igt Potent 

No. 538058 

Retail Price, including Transformer, £2.0.0 in W;Inut and black plastic finish 7 
Plus 1014d. Purchase Tax. Generous Trade Discounts. 

Ivory finish, f2.3.8. Plus I I /7d. Purchase Tax. 
Th a only Moving Coil Pick -up with high level output. 
Will operate average receiver. No Pre -amplifier No Shielded 
Transformer. No Hum Problem. Genuine High Fidelity repro- 
duction flat to 12,000 c.p.s. with bass boost below 250 c.p.s. to 
allow for drop in recording level of 6 db. per octave. 
This is one of many other electrical appliances. 
Overseas enquiries are invited. Agency arrangements 
may be made 

Visit Stand 82 Grand Hall, Ideal Home Exhibition, Olympia. 

BROOKS & BOHM LTD., 
90, VICTORIA ST., LONDON, S.W.I. vic. 9550-1441. 

RAYTHEON CONTRIBUTIONS to development of Heáriñg Aids 

eatrefized cam 'toad e,ttPe 

cadtead BIG 
(4% 42r. 

'or aMtiaY 

A big factor in making the modern Hearing Aid such a neat, 
compact instrument is the great reduction made possible in size of 
batteries. In 1939 valves used in the average Hearing Aid drew almost 
one -third of a watt from the " A " battery. Today, thanks to Raytheon 
developments in valve design and construction, drain on the " A " 
battery is 80 per cent less, battery life ten times greater, so that batteries 
can now be much smaller, with many times the life Because of this 
and other important developments Raytheon is supplying more than 
90 per cent o, all Hearing Aid valves in use today. 

Ask for complete information. Address your inquiry to Sub- 
marine Signal Company (London) Ltd., Artillery House. Artillery 
Row, London. S.W.I. England, or to : 

South African Distributors: 
Lynch -Wilde (Africa) (Pty) Ltd., Jo'burg. 

RAYTHEON 

4.1v-r//aran in f/ r(eonw 

RAYTHEON MANUFACTURING COMPANY 
INTERNATIONAL DIVISION 

60 EAST 42nd STREET 

NEW YORK 17, N. Y., U.S.A. 
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ONE IN A THOUSAND 

Fifteen years ago we introduced the first British -made low -loss ceramic. Today 

the range of FREQUENTITE components covers more than a thousand pieces 

of every shape and size. 

With such a store of manufacturing experience we are able 

to offer advice backed by practical knowledge on your insula- 

tion problem. Please consult us before you finalize your design. 

STEATITE & PORCELAIN PRODUCTS LIMITED 
Head Office : Stourport-on- Severn, Worcs. Telephone: Stourport 111. Telegrams: Steatain, Stourport. 

s.r.17 
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C he Type 1684 series of 
Oscilloscopes is already well 
known. The new Model re- 
tains the desirable features of 
this series- - -d.c. shift controls, 
response flat to video frequen- 
cies, d.c. coupled symmetrical 
amplifiers o n both axes, 
semi - automatic synchronisa- 
tion of the time base, etc. 
It incorporates many new 
features of design, both 
electrical and mechanical. One 
such improvement is that the 
grids of. the input stages of 
both amplifiers are available 
at Earth potential enabling 
the Instrument to be used 
more easily for d.c. measure- 
ment. 

PRINCIPAL 
FEATURES * TUBE 3 in. diam. 

Blue, green or delay 
screen. 

* AMPL!F;ERS. 
D.C. to 3 Mc s 18 
mV. r.m.s. per cm. 
or D.C. to I Mc, 
6 mV per cm. Sym- 
metrical or assym- 
metrical input. X 
and Y amplifiers are 
similar. 

* TIME BASE. 0.2 
c s to 150 kc s. Vari- 
able through X amp- 
lifier 0.2 to 5 screen 
diameters. 

* ACCESSORIES. 
Camera, telescopic 
light shield, ruled 
graticule. 

1..1BORATO It 1 l: 1 

Wireless World March, 1948 

NEW TYPES FOR 
MIDGET RECEIVERS 

HEARING AIDS 
METEOROLOGICAL 

INSTRUMENTS 
ETC. 

THE SCIENTIFIC 
VALVE 

MADE BRITISH 

HIVA( LIMITED 
Greenhill Crescent. Phone HARROW 

Harrow on the Hill.Middx. 0895 

FOR 
MEN ONLY interested in 

Seamless, one-pi,,, metal bellows . .. formed 
in one continuous operation by a process unique 
in this country, with a uniformity of wall- thick- 
ness unobtainable by any other method ... No 
annealing, no spinning, no localised strain or 
thinning; none of the limitations of metallic 
diaphragms. 
These bellows, though no thicker than paper - 
the walls range from 4!iooó to 7 /torn' -are 
tough, resilient, and combine the characteristics 
of a coiled compression spring, a packless gland, 
and a non -ferrous hermetically sealed container. 
Every bellows is pretested during forming and 
has a high degree of uniformity of life, perform- 
ance and reliability in operation. Available in 
root diameters of f' to 3", outside diameters 

to q ¡'. 
Write for the Hydroflex Brochure V. 

Flexible couplings 
for condensers 

Refrigeration 
Temperature control 
Air compreuore 
Water pumps 
Paper machines 
Gland seals 

Thermostatic & 
pressure operated 
appliances 

Drayton Hydroflex METAL BELLOWS 
Drayton Regulator & Instrument Co. Ltd., West Drayton, Mdu. 
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TRADE MUST FLOW 

TWO WAYS 
says Canada 

And, in fact, Canadian trade does flow two ways. Total 
exports and total imports are closely balanced in value. 

To sellers abroad, Canada affords a large and varied 
market for imported goods. 

To buyers abroad, Canada offers a broad range of both 
primary and manufactured products. 

If you wish to buy or sell in Canada, consult your 
nearest Canadian Trade Representative. He is at your 
service in any of the following countries : 

ARGENTINA AUSTRALIA BELGIAN CONGO BELGIUM BRAZIL CHILE 
CHINA COLOMBIA CUBA EGYPT FRANCE GREECE GUATEMALA HONG 
KONG INDIA IRELAND ITALY JAMAICA MALAYAN UNION MEXICO 
NETHERLANDS NEWFOUNDLAND NEW ZEALAND NORWAY PAKISTAN 

PERU PORTUGAL SOUTH AFRICA SWEDEN TRINIDAD UNITED KINGDOM 
UNITED STATES VENEZUELA 

THE FOREIGN TRADE SERVICE 

DEPARTMENT OF TRADE AND COMMERCE 

OTTAWA CANADA 

0. \\ `';1\ \I I.. ;.:........s.s.... ..\ ' , \; , 
k 

\ \\ 
\ 

N'..: 
I \, \\\k 

A .A. _ Z 
WORLD 
TRADE 

HIGHWAY 

ATTEND THE 

CANADIAN INTERNATIONAL TRADE FAIR 
Toronto, Canada, May 31 - June 12, 1948 

See and examine the trade offerings of the world -on display in Canada 
in 1948. Compare the finest goods of many nations -of many industries. 
Plan now to attend the Canadian International Trade Fair, or to send a 

representative. Get full details, Including information on travel and 

accommodation, from your nearest Canadian Trade Representative. 
. 
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FIDELITY 

G 
EFFICIENCY 

Wireless World March, 1948 

The models illustrated here are part of a range which 
includes loudspeakers designed for every conceivable pur- 
pose and built to the exacting standards which have made 
the name "Goodmans Loudspeakers" synonymous with 
fidelity in reproduction and robust efficiency. 

I2- inch -Type T2!1205/15. The famous medium -heavy duty 
speaker. Suitable for general P.A. duties, small halls, and 
radiograms. 
Impedance 15 ohms at 400 c.p.s. Total Flux . 145,000 maxwells 
Peak A.C. Input .. .. 15 watts Fundamental Resonance ..75 c.p.s. 

15- inch -Type T10 /1501/15. An ideal reproducer for heavy duty 
P.A. systems, medium halls, etc. 
Impedance 15 ohms at 400 c.p.s. Total Flux . 215,000 maxwells 
Peak A.C. Input .. .. 25 watts Fundamental Resonance. .70 c.p.s. 

18- inch -Type T11/1801/6. The loudspeaker for very high power 
amplifier systems, large theatres, and outdoor use. 
Impedance 6 ohms at 400 c.p.s. Total Flux . 267,000 maxwells 
Peak A.C. Input .. .. 50 watts Fundamental Resonance. .55 c.p.s. 

GOODMANS INDUSTRIES LTD. Lancelot Road, Wembley, Middx. Phone: Wembley 4001 (9 lines) 

elep/sone:- WOOLWICH 1422 
CAMBRIDGE ROW WOOLWICH SE.I8 

DIRECTLY 
MEASURES 
10,000 megohms 
at low voltage. 
A compact, highly sensitive instrument for measuring Insulation Proper- 
ties and Leakage Resistance without destructive breakdown ; also 
suitable for Moisture determinations. A guard circuit is provided for 
eliminating surface leakages : 

Range : 0.1 MO to 50,000 MS?. 
Test Potential : Less than 50 volts. 
Power Supply : Self- contained dry batteries. 
Dimensions : 4}" x 71" x 4" deep. 

Particulars on request to :- DAWE 1XNSTRUMENTS LIMITED, 
130, UXBRIDGE ROAD, HANWELL, V. EALING 6215. 
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MAZDA 
HIGH VOLTAGE RECTIFIER 

19.H.1 

Aducrlasemcnts 19 

This High Vacuum Half Wave Rectifier is now available for use in 

Industrial or Amateur Electronic Equipment. Its main characteristics are : 

FILAMENT VOLTAGE 
FILAMENT CURRENT 
MAX. PEAK INVERSE VOLTAGE (Working) 
MAX. PEAK INVERSE VOLTAGE (No Load) 

MAX. PEAK ANODE CURRENT 
MAX. MEAN ANODE CURRENT 
MAX. VALUE OF RESERVOIR CONDENSER 
MIN. SURGE LIMITING RESISTOR 

MAX. OVER -ALL LENGTH 
MAX. DIAMETER 

4.0 v. 

2.OA. 
15 KV 

t 17.5 KV 
600 mA 

75 mA 
1.0 µF 

2,500 ohms. 
210 mm. 

51 mm. 

The filament must be switched on for IO seconds before the anode voltage is applied. 

t This rating is absolute and must not be exceeded in service. 

L I S T P R I C E 

£126 

THE EDISON SWAN ELECTRIC COMPANY LIMITED 
RADIO DIVISION 

1 55 CHARING CROSS ROAD, LONDON, W.C.2 
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mcs. 

Light Weight 
36 lbs. 

Negligible 
Stray Field. 

Frequency 
Calibration 

Modulation r 
30% sine way, 

1,000 and 
pulsed 50;50 
square wave 
at 1,000 

Attenuation 
Max. error at 

300 mcs.± 2dB 

Precision 
SlSw- Motion 

Dial. 
Wide Range, 

10 -310 mcs. 

Compact 
12j:in. x 13i in 

x 7lin. 

Dual -Power 
Supply 

200- 250v., 40 -100 
80 -v., 40 -2000 

`1- advance 
Signal Generator 

type D.1. 
This " ADVANCE " Signal Generator is of entirely new design 

and embodies many novel constructional features. It is compact 
in size, light in weight, and can be operated either from A.C. Power 
Supply or low- voltage high- frequency supplies. 

An RL18 valve is employed as a colpitts oscillator, which may 
be Plate modulated by a 1,000 -cycle sine wave oscillator, or grid 
modulated by a 50 50 square wave. Both types of modulation are 
internal, and selected by a switch. The oscillator section is triple 
shielded and external stray magnetic and electrostatic fields are 
negligible. Six coils are used to cover the range, and they are 
mounted in a coil turret of special design. The output from the R.F. 
oscillator is fed to an inductive slide wire, where it is monitored by 
an EA50 diode. The slide wire feeds a 75-ohm 5-step decade 
attenuator of new design. The output voltage is taken from the 
end of a 75-ohm matched transmission line. 

The instrument is totally enclosed in a grey enamelled steel case 
with a detachable hinged lid for use durine transport. 

Price £80 
Delivery ex Stock. 

Write for descriptive Leaflet. 

ADVANCE COMPONENTS, LTD. 
BACK ROAD, SHERNHALL STREET, 

WALTHAMSTOW, LONDON, E.I7. 
Telephone: Larkswood 4366 -7. 

Wireless World March, 1948 

. . . is it Rotary or Pushbutton or Slider t Is It wanted for circuit selection, band selection, tap switching t Is it for a new design or in quantities for a well proved circuit 
Whatever it is - the answer Is always OAK ! The basic design of all Oak switches is one of strength and efficient functioning, including such exclusive features as the double- contact clip and the floating rotor, ensuring self -alignment of each section. 

AND 

S W I T C H E S 
BRITISH N.S.F. CO. LTD., Keighley, Yorkshire (Sole Licensees of OAK Manufacturing Co., Chicago) 
A.B. METAL PRODUCTS LTD., Feltham, Middx. 

(Sub- Licensees of N.S.F.) 
The only Manufacturers of OAK Switches under Patent Nos. 478391 & 478392 

TRANSMITTING CONDENSERS 
which can be used at high plate potentials. 

A long felt need has been met by the production of this Raymart range of transmitting condensers which 
can be used at high plate potentials and which are 

reasonable in price. 

TYPE CAPACITIES 
Max. Min. 

Air Gap PRICE 

TSS I OOD 

TSS5OD 

TX I OOS 

TXIOODS ... 
TX5ODS ... 

109.9 
111.4 
49.4 
50.4 

114.0 
116.8 
55.8 

21.7 
22.2 
12.9 
13.2 
16.6 
26.2 
16.8 

(Ist Section) 
(2nd Section) 
(Ist Section) 
(2nd Section) 

.150in. f3 

150in. £2 
.080in. £2 
.150in. E2 
.150in. E2 

5 0 

15 o 
5 o 

IS o 
5 o 

The measurements quoted above are those obtained on the proto- 
types when measured on a highly sensitive bridge at the laboratory 

of the Birmingham University. 
When writing us don't forget to send S.A.E. for copies of our latest Lists " WW." 

RAYMART LIMITED 
48 HOLLOWAY HEAD, BIRMINGHAM, a 

Telephone Midland 3254. 
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FOR more than 30 years, radio and electrical designers and engineers in all parts of the world 
have found their most exacting requirements met by the unrivalled Dubilier ranges of capacitors 

and resistors, renowned for their constancy and complete reliability under the most arduous 
operating conditions. These capacitors and resistors, so important in Radio, Radar and Television 
equipment, are being continuously developed and extended in order to provide for every 
conceivable application. 
Dubilier capacitors and resistors owe their unvarying quality, technical excellence and high 
degree of stability to the close control which is maintained thoughout all stages of their manufacture. 

Full technical data and prices supplied upon request. 

UBILIE 
CONDENSER CO, (13251 LTD. 

DUBILIER CONDENSER CO. 11925) LTD., DUCON WORKS, VICTORIA ROAD, NORTH ACTON. W.3 
Telephone : Acorn 2241 (5 lines) Telegrams : Hivoltcon, Phone, London 
Cables : Hivoltcon, London Marconi International Code 

012A 
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Tite better they are made 

Wye more outstaa4;eq the results 
MADE IN THREE PRINCIPAL MATERIALS. 
FREQUELEX. An insulating material of low Dielectric 
Loss,for Coil Formers, Aerial Insu lators,Valve Holders, etc. 
PERMALEX. A High Permittivity Material. For the 
construction of Condensers of the smallest possible 
dimensions. 

TEMPLEX. A Condenser material of medium per- 
mittivity. For the construction of Condensers having a 

constant capacity at all temperatures. 

Bullers Sficc4h;e 

March, 1948 

BULLERS LOW LOSS CERAMICS 
BULLERS LTD., 6, Laurence Pountney Hill, London. E.C.4. Phone : Mansion House 9971 (3 lines) 

Telegrams : Bullers, Cannon, London." 

ar 141111111114 

The Roberts' Portable 
Valve & Circuit Analyser 

GOOD LOOKS 
GOOD LISTENING WITH THE NEW 

['TABLE 

MODEL 
AMBASSADOR 4756" 

BRIEF SPECIFICATION : 5 valve 6 waveband A.C. 
Superhet. Electrical Bandspreading on principal 
S.W. Bands. New design output circuit giving 
exceptional wide frequency response. A really 
outstanding receiver for Short Wave listeners 
who also appreciate quality //. ̂  

3 
PLUS 

reproduction. }L TAX 

AMBASSADOR RADIO WORKS 
HUTCHINSON LANE, BRIGHOUSE, YORKS. 

Gires . . 

Manufactured by 

simultaneous measurement of , urrent and voltage at any 
electrode of any valve without removing chassis from 
cabinet or disconnecting it any way. Also measures 
resistance between any ele.:trude and groand. 

Eleven current ranges - S00 micro -amp to 2.5 amp - 
AC and DC 

Seventeen voltage ranges -2.5 volts to 1,000 volts - 
AC and DC. (2.100 ohms per volt). 
7 resstance ranges -0 to 5,00, 50.000 or 500,000 ohms. 

Can aiso be used as an ordiary universal meter. 

Best materials ant workmanship. Guaranteed 12 months. 

Dimensions: 12 a 12 a weight 9 lbs. 

LONDON SOUND LABORATORIES LTD 
MAKERS OF QUALITY ELECTRONIC TEST EOUIPMENT 

40 SOUTH MOLTDN LANE BOND STREET LONDON, W.I 
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ANTIFERENCE 
AERIAL EQUIPMENT 

recommended and stocked by Webb's Radio 
THE " V.R.A." AERIAL 

The V.R.A. aerial is designed 
cc meet the need for a good 
outdoor aerial where no 
electrical interference is 

present and a horizontal 
span is impractical or too 
conspicuous. Model VRA201 
Ilustrated, includes wall 

mounting bracket, 15ft. ver- 
tical aluminium alloy rod 
and 60ft. downlead. 
List Price 50; -. 
Alternative model VRA 202 
(with chimney lashing equip- 
ment in place of wall 
mounting bracket). 

List Price 60' -. 

THE "ARNINE" 
SHORT WAVE AERIAL 
An entirely new design of 
short wave aerial, construc- 
ted throughout in polythene. 
Aerial span and down -lead 
consist of twin parallel 
feeder of 300 ohm. impedance 
Suitable for transmission or 
reception. Power Loading 
capacity 1.9 Kw. at 7 Mc /s. and 
.9 Kw. at 14 Mc s. 

Model FDA 20 (for frequen- 
cies up to 14 Mc; s). 
List Price L3 2'6. 

Model FDA 40 (for frequen- 
cies up to 7 Mc s). 
List Price 0 1216. 

THE " EXSTAT " (Regd.) 
The standard anti -static aerial 
for vertical or horizontal 
mounting. Easy to install 
and definitely the best 
signal to noise ratio ever 
obtained with an anti - 
interference aerial. " EX- 
STAT " Kit, Cat. ASA 112 

(as illustrated) comprising 
two transformers, 20 yards 
screened cable, 15ft. vertical 
rod, with mounting bracket, 
and complete equipment for 
lashing to chimney stack. 

List Price 0 3 0. 

DYTONE 

"640" 
COMMUNICATIONS RECEIVER 

MAST 
MOUNTING 

BRACKETS 
Model LSG /2 illustrated is 
suitable for erecting masts 
up to 20 feet in length. 
List Price complete as illus- 
trated, 40¡- (mast extra). 
Model LDG, I (similar, but 
with single lashing model. 
List Price complete 30' -. 
Surface Mounting Brackets, 
Model SMD/2. 
List Price complete, 201-. 

TELEVISION AERIALS 
Seven alternative types from which to choose. 
All models have aluminium antenna and reflector 
rods, and are designed for ease of installation. 

WEB B'S 14, SOHO STREET, 

CONTINUOUS COVERAGE 

FROM 31 -1.7 Mc/s. WITH 

ELECTRICAL BANDSPREAD throughout 

An efficient general purpose short -wave receiver, 
designed to meet the exacting requirements of 
Amateur -Band Communications: 

Coverage 31 to 1.7 Mc s. 

Electrical Bandspread throughout range. 
Eight Valves (plus rectifier). 
One R.F. and Two I.F. Stages. 
Efficient Noise -limiter. 
10, 20, 40, 80 and 160 metre Amateur Bands 
calibrated. 
Beat Frequency Oscillator. 
Fly -wheel Control on Bandspread. 
Vacuum mounted Crystal filter. 
Adaptor for Battery Operation. 

The " 640 " has outstanding signal'noise ratio and 
extremely good image rejection. Provision for 
external connection of " S " Meter. 

PRICE £39.1O.0 NO PURCHASE TAX 

THE "640" IS AVAILABLE FROM STOCK AT WEBB'S 

-ftic COMMUNICATION RECEIVER REPAIRS 
Webb's Service Department can undertake the complete 
overhaul and alignment of all recognized British and 
U.S.A. Receivers. Prompt attention ensured. 

OXFORD STREET, LONDON, W.I. Telephone: GERrard 2089 
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They'll never miss 

a minute of 

CHILDREN'S HOUR 

if you rely on 

ISSUED BY 

THE CHLORIDE ELECTRICAL STORAGE COMPANY LIMITED 
EDX9A 

%Wireless World March, 1948 

- with any Set ! 

Throughout the 
house, if necessary - 
certainly for the kit- 
chen and by the bed- 
side for hearing all 
your favourite pro 
grammes when it is 
not convenient to be 
where you keep your 
receiver. This is 
something you should 
have in this modern 
age -it can be obtained easily by 
simply plugging a superlative Stentorian Speaker into the 
receiver. In handsome wooden cabinets of acoustic design. 
Prices from 39/6d. with 5" speaker, to E5.15.6d. with 9" 
speaker and matching transformer. 

cS7P11477;7n 
-the finest extra SPEAKER for any set 

WHITELEY ELECTRICAL RADIO CO. LTD., MANSFIELD, NOTTS. 

BRIERLEY 
RIBBON" AND "ARMATURE" 

PICKUPS 

RIBBON TYPE ARMATURE TYPE 
Fixed point pressure of I oz. Fixed point pressure of } oz. 
Output Voltage 10 to 15 mV. Output voltage, } to Iv. 
Price in U.K. including special Price in U.K. including special 
Mumetal screened transformer Mumetal screened transformer 
and Purchase Tax. L10 2s. 4d. and Purchase Tax. £8 ISs. 9d. 
The Ribbon Pickup now being produced has a new unbreakable ribbon. 
Whilst the mass has been reduced, the effective damping has been 
increased without increasing the point stiffness. This feature in 
conjunction with a modified magnetic circuit has resulted in an increased 
output and an audibly better response at high frequencies putting 
this pickup even further ahead of any type hitherto available. 
The design of these Pickups is such that any developments resulting 
from our continuous efforts to improve the quality of reproduction 
from gramophone records may readily be incorporated in existing 
models. Write for full details. 
Demonstrations of Ribbon and Armature Pickups in conjunction with 
our standard Pre -amplifier and Low -Pass Filters : London, Webbs' 
Radio, Soho St., W.1.; Manchester, Holiday & Hemmerdinger Ltd., 
Hardman St. 
Arrangements can be made, for the loan of equipment to Radio and 
Gramophone Societies wishing to give special demonstrations of the 
High Fidelity Reproduction of Gramophone Records. 

J. H. BRIERLEY (Gramophones & Recordings) LTD., 
46 Tithebarn Street, LIVERPOOL, 2. 
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Announcing . . . SIX ENTIRELY NEW 

ELECTRONIC INSTRUMENTS 
by CINEMA- TELEVISION LIMITED 

INDUSTRIAL 
ELECTRONIC 

METAL DETECTOR 
An automatic inspection equipment 
for the detection of ferrous and 
non -ferrous metal particles of all 

kinds in non - metallic substances 
such as foodstuffs, plastics, textiles, 
tobacco, timber, pharmaceutical 
products, etc. 

STANDARD 
ELECTRONIC 

COUNTER 
A high speed electronic counter of 
particular appeal to the indus- 
trialist. Facilities are provided 
for batching, selective counting 
etc., the maximum counting -speed 
for the equipment being 30,000 
per minute. 

UNIVERSAL 
OSCILLOSCOPE 
A unique instrument meeting fully 
the requirements of the serious users 
of oscilloscopes for laboratory and 
industrial purposes, arranged to 
permit readily the assembly of 
suitable units to fulfil every applica- 
tion. Complete range of units is 
available, e.g. stabilised time base, 
A.C. and D.C. amplifiers, 5 beam 
switch -unit etc. 

LABORATORY 
OSCILLOSCOPE 
A high grade 6" screen oscilloscope 
expressly designed for laboratory 
use, incorporating hard valve linear 
time base, 3 megacycle "Y" ampli- 
fier and 1 megacycle "X" amplifier. 
Cupboard and trolley are available 
if required. 

1110- 
DEMONSTRATION OSCILLOSCOPE 

FOR LECTURE 
PURPOSES 

Demonstrator and 
student alike will 
acclaim the features of 
this equipment -r5" 
tube with glare re- 
moving filter, z beam 
switch for simultane- 
ous delineation of two 
recurrent wave forms, 
or their "addition" to 
produce a single re- 
sultant trace. Provi- 
sion is made for setting 
up from rear of in- 
strument. 

PROCESS TIMER 
A compact instrument, 
from the "CINTEL" 
range, providing simple 
and accurate electrical 
control for scientific and 
industrial processes of 
every kind. The timing 
range extends from 0.25 

to 90 seconds. 

CINEMA -TELEVISION LTD., 
INCORPORATING BAIRD TELEVISION LIMITED 
WORSLEY BRIDGE RD., LONDON, S.E.26 

Telephone : HITher Green 4600 

suppliers to ADMIRALTY, MINISTRY OF AIRCRAFT PRODUCTION, MINISTRY OF SUPPLY, 

ARMAMENT RESEARCH, etc. Manufacturers of Scientific Instruments and Photo -electric cells. 
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THE NEW THREE -IN -ONE 
PORTABLE RECEIVER TESTER 

-MSG 520 /?í /ZG - /,y?eara eAr / 
The Portable Receiver Tester, one of the new Marconi "Measurtest" 
Instruments, is an outstanding achievement. It provides the radio 
engineer with a highly efficient, portable unit which is, in effect, a 
combination of three instruments! 
In one compact assembly, the Receiver Tester combines a crystal- standardised 
signal generator, a tone source and an audio frequency power meter -complete 
facilities in fact for overall measurements on radio receivers and tests on audio 
amplifiers. Available either for mains or battery operation, the instrument creates 
new standards of convenience, versatility and performance in radio test gear -a 
whole range of equipment for the price of one! And like all Marconi products, 
the Portable Receiver Tester is fully guaranteed. A demonstration can be arranged, 
or full particulars supplied. 

HIRE PURCHASE TERMS AVAILABLE 

MARCONI M I INSTRUMENTS LTD. 
ST. ALBANS, HERTS. Telephone: St. Albans 6161¡5 Northern Office: 30 ALBION STREET, HULL. Hull 16144 

Western Office: 10 PORTVIEW ROAD, AVONMOUTH. Avonmouth 438 Southern Office: 109 EATON SQUARE, S.W.I. Sloane 8615 

\VhArkcIaIe= 
Public Address 
LOUDSPEAKER 

I2". Weight 

W. 12 
Die Cast Non -reso- 
nant Chassis with 
accurate rear sus - 
pension. Impedance, 
15 ohms. Diameter, 

II2 lb. Peak Input, 15 watts. 

13,000 LINES FLUX DENSITY 

Price 13 5'- 
Made and Guaranteed by 

WHARFEDALE WIRELESS 
WORKS 

BRADFORD ROAD, IDLE, BRADFORD. 
Telephone: Idle 461 Telegrams: Wharfdel, Idle, Bradford 

You 

get 

years of 

faultless 
service because they are :- 

INDIVIDUALLY DESIGNED 
RIGOROUSLY TESTED 

MECHANICALLY SOUND 
ELECTRICALLY PERFECT 

12113A 

51, NORTHGATE STREET, DEVIZES. Phone 536 
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PHOTO ELECTRIC CELLS 
Small infra -red image, glass converter tube. 
Type C.V. 143. 50 -100 v. Suitable for all purposes. 

Price 211- each. 
Kindly note : We cannot enter into correspondence regarding these Cells. 

CHARGING BOARDS 
Control Panels Only as illustrated 

24 v., 1,260 watts. Includes five l ;in. moving coil ammeters 
(1, 0 -40 a., 4, 0.15 a.). One moving coil voltmeter 0 -40 v. 
Five heavy duty eliding resistances, etc., complete in metal 
case as shown with fold -back doors. Size, 18 x 17 x 8 1ins. 
Offered at lees than halt the component value. £4.1996 Puce, caer. extra 

Super Quality Heavy Duty TWIN - 
ELEMENT SLIDING RESISTANCES 

5.4 ohm at 20 amp. 476 
12 ohm at10aeop. 396 
70 ohm at 5 amp. 35 - 

Type R1147A 
7 -VALVE U.H.F. RECEIVER 
Range approx. 200 megacycles 

(with 4 Acorn valves) 

10 -VALVE COMMUNICATION 
RECEIVER -Type R1155 

A new 
delivery t 

Theeeeets are as new. Need only a power pack for immediate 
use (see " W.W. " July, 19461. Freq. range 7.5 mc/s -75 kepi 
in five wavebands. Complete with 30 valves including 
magic eye. Enclosed in metal case. Every receiver is 
aerial tested. 
Set only 1 1 £12.0.0 
Complete with Power Pack and Loudspeaker, £120 
for A.C. mains 200 -250 v. 

(Carr. and pkg. 10/6 extra.) 

SMALL D.C. MOTORS. Ex -W.D. 

Will .work on 12 -24 v. Consumes .25 a. at 12 v. 3 /16in. 
(Addle protrudes lin. both ends. Size of 
*otor 2 x 2 x 3 1in. Boxed, as new, each .... 27/- 

Ex -GOVT. TELEPHONE HANDSETS 
Self -Energising. Needs no battery or current. C 
Leas ll.ill (,racket. Each 1 5/- 

FRACTIONAL H.P. A.C. MOTORS 
Converted from ex -Govt. Generators 

A Real Opportunity ! 
Beautifully constructed and fitted se 1h micro -condenser 
drive. Valve types: two EF36, one EBC33, three 954, 
one 955. In black metal case, 8 x 7 x 6in. Bet 
complete with valves. Carr. paid £2.7.6 

Brush type 220- 
250 v. 50 cycles 
aPProx. 5,000 
r.P.m. Overall 
diem. 10 x'41n. 
}in. spindle ex- 
tends lin. both 
ende. Poet 
2.ti extra.37 6 

SPECIAL OFFER 
2 -VOLT POWER PACKS 

Complete with Vibrator 

Output approx 200 v., 60 ma. Size Sob x 3;In. A first- 
class lob 

VIBRATORS 2 -v. Input. Self-rectifying type. 716 Output approx. 200 v., 60 ma. , 

RADAR VIEWING UNITS 
Consisting of 61n. diameter Electrostatic C.R. Tube, 7 

valves including tour EF80, potentiometers, reei.etancei+ 
and other associated components. In metal cabinet. 
10x807 }in. 

Bargain price (plus carr. and pkg. 7 /6.) ^"3.7.6 

Type Demolition Mk. 1. 
Ex -ARMY TEST SET -NEW 

For circuit continuity and general testing. £3.10.0 In hardwood carrying case. Carriage paid 

Please Note: All carriage charges relate to the British Isles only We do not issue lists or catalogues 

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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SINGLE, DUAL and 

TRIPLE CAPACITORS 

in the now famous 

"MICROPACK" 
and 

"LECTROPACK" 

All- aluminium 

constructions 

Wireless N'orld March, 1948 

DRY ELECTROLYTICS 
"MICROPACK" AND "LECTROPACK" SINGLE SECTION CAPACITORS 

Capaci- 
tance 
Mfds. 

Peak 
Wkg. 
Volts 

Dim'n's 
Inches 
L D 

Type 
No. 

Retail Capaci- 
Price tance 
Each Mfds. 

Peak 
Wkg. 
Volts 

Dim'n's 
Inches 
L I D 

Type 
No. 

Retail 
Price 
Each 

50 
1000 

2000 

25 
50 

500 
1000 

12 
25 

100 
250 
500 

250 

8 
16 
32 

2 
4 

12 
12 

12 

25 
25 
25 
25 

50 
50 

50 
50 
50 

100 

150 
150 
ISO 

200 
200 

If 2 
2f 

If 
If 
2f 
2f 

If 
If} 

21 
2f 
2f 

2f 

If 

24 
21 

11 
If 

If 
If 
} 
}} 
If 
If 
} 
f 

I 

If 
If 
If 
f 

f 
1 

} 
} 

CE32B 
CE10B 
CE238 

CE32C 
CE18C 
CEIOC 
CE23C 

CE32D 
CEI8D 

CE26D 
CEIOD 
CE23D 

CE23E 

CEI 8F 
CEIIF 
CEI9F 

CE3I G 
CE32G 

2/9 8 
8/6 16 

I2/- 24 
32 

2/9 
3/- 2 
8/6 4 

12/- 8 
16 

2/9 30 
3/- 40 

S%6 I 

8/6 2 
I2/- 4 

8 
12/- 16 

24 
3/- 32 
3/3 
4/6 

4 
2/9 8 
3/- 16 

200 
200 
200 
200 

350 
350 
350 
350 
350 
350 

450 
450 
450 
450 
450 
450 
450 

500 
500 
500 

If 
If 
24 
2f 

If 
If 

24 
2f 
21 
2f 

If 
If 
21 
21 
21 
2 
4} 

2f 
2f 
44 

f 
I 

1 

I 

f 
f f 

I 

If 
If 

1 f 
f 

I 

If 
If 

I 

I f 
If 

CE18G 
CE24G 
CE25G 
CE26G 

CEI7L 
CEI8L 
CEIIL 
CE26L 
CE29L 
CEIOL 

CE32P 
CE18P 
CEIIP 
CEI9P 
CE29P 

CE37P 

CEI3P 
CE 10P 
CEI4P 

3/3 
4/- 
4/6 
5/6 

3/- 
3/3 
3/9 
4/9 
6/6 
7/6 

2/9 
3/3 
3/9 
4/6 
6/- 

IÓ6 

4/9 
6/6 
9/6 

" LECTROPACK " DUAL SECTION CAPACITORS 

16-16 
20-20 

32-24 
50-30 

16-16 
25-25 

8-8 
16-8 
16-16 

150 
150 
150 
150 

275 
275 

350 
350 
350 

21 
21 
2f 
2$ 

2f 
24 

21 
21 
24 

I 

I 

I 

I 

If 
If 
I 

If 
If 

CE34F 
CE35F 
CE34F 
CE35F 

CE27H 
CE28H 

CE35L 
CE27L 
CE28L 

6/- 16-16 
6/6 24-8 
7/6 24-16 
8/6 30-30 

32-16 
7/- 
9/- 4-4 

8-8 
6/- 16-8 
7/6 16-16 
9/- 24-16 

350 
350 
350 
350 
350 

450 
450 
450 
450 
450 

2f 
24 
24 
41 
41 

21 
2f 
21 
44 
44 

I 

If 
If 
If 
If 
I 

If 
11 
If 
11 

CE34L 
CE28L 
CE28L 
CE37L 
CE37L 

CE34P 
CE27P 
CE28P 
CE37P 
CE37P 

8/6 
8/6 
9/- 

12/- 
I1/- 

6/- 
7/6 
9/- 

11/- 
12/- 

" LECTROPACK 

Etched Foil Construction. 

" TRIPLE SECTION CAPACITORS 

33-10-IO 
8-4-4 

350 
450 

4f 
24 

If I 
If 

CE39L I 12/6 8-8-8 
CEIOP 10/- 16-8-8 

450 34 
450 4f 

If 
If 

CE38P 
CE39P 

II/- 
12/6 

LEADERSHIP. T.C.C. " MICROPACK" and "LECTRO- 
PACK " electrolytics have established themselves 
among discriminating dealers and service engineers 
as first choice for all condenser replacement 
purposes. 

RELIABILITY. Hermetic sealing," ALL-ALUMINIUM" 

construction and conservative rating ensure 
reliability of performance. 

RANGE. The above tables show only an abridged 

version of the extensive ranges featured in List 
No. 123 (available on request). There are T.C.C. 
replacements available for all purposes from 
American midgets to television receivers or 
public- address equipment. 

DELIVERIES. Increasing bulk supplies go out to 
our recognised factors each week. In their 
own interests dealers should place firm orders 
with their wholesalers. 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


J.' ir. Itl-1., Wireless World Advertisements 3 r 

He'i2 twa typed you "tahaff dee 

.BR /MAR /Zftuit,4aZA3 40 ̀
HwhYPE 

ich 
¢f 
are 

is 
still 

a 
countere 

volt triode e pentode, both ofn 

ne 1 d in the outpand 

typut 

stages 
47 a 

of early America 

w 

w 
_ 

w 
J 
o 
_ 

_ 
U 
z 
a 

receivers. 
The triode type 2A3 will replace the ¢f directly and with minor 

circuit changes the ¢7 also. Substitution of the 47 will result in loss of 
sensitivity and the power ou'put will fall unless the output transformer 
is changed or its turcs ratio reduced to match the new optimum load. 

Because of the higher filament current of the 2A3 the valve mutt 
make good contact in its socket and the leads to the mains transformer 
must be of heavy g . uge wire. 

Gi 

0 
CHARACTERISTICS 

G 47 45 2A3 

© © Filament Voltage 2.5 2.5 2.5 volts 
Filament Current 1.75 1.5 2.5 amp. 

Anode Voltage 250 250 250 volts 
Anode Current 31 34 33 mA. 

0 0 Grid Bias -16.5 50 -50 volts 

t r Bias Resistor 450 1500 1500 ohms 

Optimum Load 7000 3900 4000 ohms 

TYPES 45 & 2A3 Power Output 2.7 1.6 2.0 watts 

a © 0 Gi 

O © 
r 

TYPE 47 

CHANGE SOCKET CHANGE CONNECTIONS 
OTHER WORK 

NECESSARY 

PERFORMANCE 
CHANGE 

NEGLIGIBLE 

TYPE 
FROM TO FROM OLD '1 TO NEW 

SOCKET SOCKET 

U.X. 4 PIN 
45 NO CHANGE 

U.X. U.X. 
47 5 PIN 5 PIN 

1 

NO CHANGE NONE 

Pin No. I 

2 

4 

5 

Pin No. I 

2 
3 

Disconnect. 
Pin No. 4 

Change Bias Resistor to 
1500 ohms 2 watt and 
Bias condenser to 25u F. 
50 volts working. If 
fixed bias is employed 
it must be adjusted to 
give an anode current of 
approx. 35 mA. 

See note. 

Reduced 
Sensitivity. 

See note. 

Note : For maximum power the output transformer turns ratio must be reduced to ¢ of its previous value 

A scheme 

"Illik 
IMARizINGAR for 

scheme 

BR 
b 

BRIM move, 

whereby 

lines on 
adio sets inm h 

be kept working ón the shelf. 
neean 

home and not waiting 

PHIMAII 
RADIO VALVES 

STANDARD TELEPHONES ANO CABLES LIMITED, FOOTSCRAY, SIDCUP. KENT. 

A SERVICE PLAN FOR PLANNED SERVICE 

45 
47 

z 
O_ 

F 

cG 

z 

C 
ó 

ó 

L 

>, 

; b 
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PREMIER RADIO COMPANY 
MORRIS & CO. (RADIO) LTD. 

ALL POST ORDERS to 167 LOWER CLAPTON RD., LONDON, E.5. 
ALL CALLERS to 169 FLEET STREET, LONDON, E.C.4. 

'Phone: Amherst 4723. 
'Phone : Central 2833. 

Terms of Business : Cash with order or C.O.D. over £1. Send 2'd. stamp for latest list. 

GOVERNMENT SURPLUS GOVERNMENT SURPLUS 

RELAY UNIT TYPE 9 consists of a 24 v. operated relay 
unit incorporating 3 KT33C valves, a telephone line 
Cniseleetor) switch with 6 poles, 26 contacts, 5 P.O. type relays, 2 high -speed relays, and a quantity of other material. Contained in an attractive relay rack type metal case 19 x 19 x 91in. deep. Price £4/5/ -, or without valves, 30/ -, Carriage and packing 5/-. 

TEST UNIT AP53874 ennelsts of a Test Unit for a U.H.F. 
Tx., incorporates a 230 v. 50 c/a Power Pack, with a 
smoothed output of 240 v. up to 50 rn /a and 6.3 v. 2 a., 
2 EF50, 1 EC52, 1 EA50, 1 5Z40, 1 Y63 Magic Eye, and 
a large quantity of condensers, resistors, and tuning gear. 
Contained In an attractive steel case. Size 101 x O x 
Olin. Price 45/ -. Carriage and packing 5/.. 
METAL RECTIFIERS. 
Output 300 v. 60 ma., 5' -. 275 v. 30 ma., 4 6. 250 v. 3 ma.. 4 -. 4 v. 1 n.. 5 -. 36 v. 75 ma., 116. 16 v. 

1 a., 12 6. 48 v. 1 a., 25 -. 16 v. 4 a., 30/, lb v. 8 a., 
37, 6. 30 v. 5 a., 37:6. 
SIGNAL GENERATOR TYPE 83. Consists of u battery - 
driven generator with two separate units for approxi- 
mately 1 metre and 7 metre operation, include 
2 CV6 (VR135) horned triodes and one EA50 diode, also 
a large quantity of U.H.F. tuning gear. Contained in a 
teak case, size 18in. x Ain. x 81n. Price 30' -. 
OUTPUT TESTER TYPE 9consists of a unit incorporating 
three separate diode detectors and a 3 -valve Amplifier, 
each diode with Its separate U.H.F. Tuning System. A 
retractable 18in. aerial is fitted and three VE130 (11L23) 
valves, 8 D.I. Diodes and a large quantity of U.H.F. 
Tuning Gear is included. Contained in a teak case size 
18 x 8 s: Ain. Price 30 / , or minus three 111.23 valves, 
15' -. 

TEST UNIT TYPE 73 consists of a special purpose 
Oscilloscope that requires rely rewiring and the addition 
of a few condensers and resistors to convert into a 
standard Oscilloscope, Input 230 v. 50 c. A 3lln. C.R. 
tube and 1 BU220A, i EB34, 1 5Z4, 3 SP41, 2 EA50, 
are included. Controls are " Brightness," " Velocity," 
" X Shift," " Y Shift," Focus Amplifier, " in ;out," 
- Calibrate," " on off TX." Price £8 8'-. Carriage 
sod P,, king. _n. 

RADIOGRAM CABINETS. Dignified appearance and 
good workmanship. Sise 3111n. high, 18lin. deep, 
331u. wide. French polished, veneered walnut. Price 
£29. Also available complete with ,electric motor, 
auto stop and magnetic pick -up, £3718/11. Ditto, 
with Rothermel Crystal Pick -up, £39 12 8. Or with 
8 record -mixer changer, £49/10/9. 

METERS. All meters are by the hest makers and are 
contained in bakclite cares. Prices are about one -quarter 
the original cost. 

Ext. 
Range Dim,,. Fitting 
500 ma. 3in. Prof. 
40 v. 2in. Flush 
21 a. 2in. Flush 
4 a. 2in. Port 
20 a. 2in. Flush 
40 a. Sin. Flush 
22 a. 31n- Flush 
25 a. 3in. Proj. 
25 a. 3in. Flush 
500 14a. Win. Flush 
5 ma. 21in. Flush 
1 ma. 311n. Flush 
500 í4a. 35ia. Flush 
20 v, Sji,,. Flush 
15 v. :hie. Flush 
150 ma. 2iin. Flush 
200 ma. 3jm. Flush 
5,000 v. 41in. Flush 

Type l'riee 
M.C. D.C. 12 6 
M.C. D.C. 7 B 
Thermo H.F. 7 6 
KW. H.F. 3 6 
M.C.D.C. 7 6 
M.C.D.C. 7 6 
M.C.D.C, 7 6 
M.C. D.C. 7 6 
M.I.D.C. 76 
M.C. D.C. 7 6 
M.C. D.C. 10. - 
M.C. D.C. 20 - 
M,C. D.C. 25- 
M.C. D.C. 7i6 

M1,'A.C. D.C. 12 6 
M.C. D.C. 7, 6 
5f .C. D.C. 12:6 
Electrostatic 6 s;- 

FERRANTI 1 MILLIAMP METERS. 31in. external 
diameter, flush mounting, with self -contained Westing- 
house bridge rectifier. Scale marked 0 -10 volts with 
fifty divisions, fitted in well -made wooden box 0 x 5 x 

ALUMINIUM CHASSIS. Substantially made of bright 
aluminium, with four sides. 

x 31 0 2m,,. .. 4: 6 5(0 41 0 2in. .. 5.6 
10x8x21in. .. 7- 12x0021in. .. 7'9 
14 x9 x21in. .. 8 3 16x8x21fu. .. 8/6 
20x 8 x21in. .. 10/6 22 x 10 x 211n. .. 1816 
SUPERHET TUNING PACKS. Completely wired and 
aligned. 13 -40, 40 -120, 190.570 metres. R.F. stage, 
465 Is o.: 9 connections only. Complete with 3 -gang 
condenser, calibrated, engraved Perspex dial, and SIM 
drive. Litz wound polystyrene insulation, permeability 
tuned l.I'.'s, 7 k-' c. bandwidth. Price complete £3/17,6. 
8 WATT A.C. AMPLIFIER, For 200//250 v. 50 c. mains. 
2 to 16 ohms output. Mike, Gram, and Radio switched 
inputs. 2 SP.41, one 111,41, 2 Pen45, one VUS. Screened 
Input Mike Transformer. Tone Control. ln attractive 
metal case. With Rola 0.12 P.M. Speaker. £15/18' -. 
LOUDSPEAKERS. Sin. P.M., 15; -, with trans., 20, -. 
tin. P.M., 17 6, with tranw. 22.6. Ain. P.M., 20. -. 
with trans., 25 -. 10in. P.M., 15 g 6 watt, 47/6. 12m. 
P.M. 15 ,Q 12 watt, £5. 12in. P.H. 15 ,Q 12 watt twin- 
cone high fidelity, 288/, 121n. P.M. 20 watt, £7, 
6m. 1,140 Q Field with trans., 27 6. 101n. 2,100 n 
Field 3 Q 6 watt, 30!-, 

ELECTRIC ORAM3PHONE MOTORS. A few available. 
Write for details. 

OBCILLOGRAPH FOUNDATION KITS. Comprises a 
transformer giving an output of 800 v., condensers, 
metal rectifiers, 31m. Cathode Ray Tube and Base, and 
L.T. Tra Wormer. 55'-. 

R107. ONE OF THE ARMY'S FINEST COMMUNICA- 
TIoNS RECEIVER. (See " W.W.," Aug., 1945.) 9 
Valves, R.I. amp. use. Frequency Changer, 2 1F's. (465 
kc.). lud Detector, AVC. Af. amp, AC mains, 100 -250 v. 
or 12 v. mourn. Frequency range 17.5 to 7 m /cs., 7.25 
m /cs. to 2.9 m /cs., 30 to 1.2 me /e. Monitor L.S. built in 
Complete. Write for full details. 816/16'- complete. 

ALL- WAVE.SUPERHET KIT. A Kit of Parts to build 
a 6 -valve (plus rectifier) receiver, covering 16.50 metres. 
Medium and Long -wave bands. Valve Une -up 6K8,6117, 
6Q7, 6J7, two 25A6 in pushpull. Metal Rectifiers are 
incorporated for H.T. supply. Output impedance is for 
3 and 15 ohms. The latest Wearite Coil Pack incorporat- 
ing Iron Dust Coila is used, making construction and 
alignment extremely simple. A pick -up position on the 
waveehange switch and pick -up terminals Is presided. A 
complete kit including valves but without speaker or 
cabinet. Chassis size 14 x 61n. Overall height. Din, 
Price 811/16/3. 
Suitable loudspeakers are the GOODMANS 10In. 6 -watt 
P.M. at 47/6, or for superlative reproduction, the 
0oodmans 12in. P.M. at £6'l5 /-s 

MIDGET RADIO KIT. Build your own midget radio. 
A complete set of Tarts, including valves, loudspeaker 
and instructions. In fact, everything except cabinet 
necessary to build 4 -valve Medium and Long Wave 
T.R.F. radio operating on 200 -250 v. mains, AT or D /C. 
Wavelengths covered 200 -557 and 700. 2,000. Sise 
10 x 6 x Sin. Completely drilles chassis. Price, including 
tax, £8.0:'11. 
SUPERHET MIDGET RADIO KIT, A complete kit of 
parts for a 5.valve superhet. Covers 16 -30 and 200 -657 
metres, AC; DC 200ß50 v. Size, 10 x 6 x 6m. Com- 
pletely drilled chassie. Price including tax, £9. 
An attractive brown bakellte cabinet can be supplied 
for either kit at a cost of 27 3. 
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THE "BELLING -LEE PAGE" 
Providing technical information, service and advice in relation 

to our products and the suppression of electrical interference 

The new coaxial line connector L6I6 is 
shown here. It is interchangeable with 

the range and sells at 3.- 

We are asked for a satisfactory 
method of joining lengths of co -axial 
cable, at best a tricky operation. 

Our own installation department 
frequently require the same facilities, 
and we benefited by our war -time 
experience of supplying airborne 
dipoles and feeders which were in- 
stalled in component parts of air- 
craft- fuselage, wing sections, etc., 
and at the point of assembly the 
co -axial feeders were plugged to- 
gether. For our present -day require- 
ments, when wiring a building, or for 
example an exhibition, we use two 
plugs L.6o4 at i/6 each and one line 
connector L.616 at 3/ -. If consider- 
ing the matter of saving odd lengths 
of feeder at say 1/3 per yard, the 
cost is about equal for joining five 
yards, and anything over five yards 
shows a very considerable saving. 

The Post Office Engineering De- 
partment responsible for investi- 
gating reported cases of interference 
are reluctant to take action unless 
the listener making the complaint 
has a reasonable aerial. A large 
number of complaints are ascribed to 
indifferent aerial arrangements, and 
in view of this known fact we are 
surprised that sets should be widely 
advertised as " requiring no aerial." 
The difference in quality of reception 
between a receiver using no aerial 
and one using just a " Winrod " 
window mounting aerial has to be 
experienced to be appreciated, and 
surely 19/6 is not too much to ask 
even for an aerial intended for use 
with a " second " receiver in the 
home. This price would be less than 
the cost of an alternative method of 
wiring for multi -point reception. It 
would, of course, not be an anti - 
interference aerial such as the 
" Skyrod "ex and " Eliminoise "2, 
but where interference is not too 
severe one can use a short length of 
screened feeder. 

From Blackpool and Leigh we 
hear of dealers using with consider- 
able satisfaction " Winrod " aerials 
with screened feeder to combat such 
interference. This is quite a logical 
development. Without doubt a 
" Winrod " window mounting aerial is 
more efficient than any indoor aerial. 
It is outdoors and it does stick out 
away from the building. Such an 
aerial is bound to give an in proved 
signal to noise ratio, unless inter- 
ference swoop; the programme. 
There might still be interference 
picked up by the lead -in from the 
aerial -to the set or I icked up from 
the mains wiring in the house or 
building. By screening the lead -in 
with a few yards of low capacitance 
screened cable, this pick up of " not 
too severe " interference will be pre- 
vented. As a word of warning we 
would not recommend the use of a 
screened lead unless the " Winrod " 
was mounted not nearer the ground 
than a first -floor window sill. We 
cannot overstress the point that the 
length of this screened lead should 
not exceed five or six yards, and that 
a good quality co -axial be used such 
as L.600, or the losses will be greater 
than the gain. In a truly anti- inter- 
ference aerial of good quality such 
as the " Eliminoise," transformers 
are introduced at the collector end of 
the cable, and again at the receiver, 
for the express purpose of matching 
the impedance of the aerial to the 
screened cable, and back to the input 
impedance of the receiver. 

The Eliminoise " can, of course, 
be used with a " Skyrod " erected 
well out of range of severe inter- 
ference, and a long screened lead may 
be taken to the receiver without 
appreciable loss of signal. 

So far as " Belling -Lee " is con- 
cerned we do not really mind whether 
we sell aerials or interference sup- 
pressors. But we would remind 
readers that a set lead suppressor 
L.300 sells at 59/6, whereas a 
" Winrod " aerial L 581 sells at 19/6. 
In many cases where a receiver is 
picking up a lot of interference, a 
" Winrod " is the most reasonable 
proposition for the listener. 

R.C.M.F. EXHIBITION 
We hope you will come and visit 

us at the above Exhibition to be 
held at the Grosvenor House Hotel, 
Park Lane, London, W.i, on March 
2nd to 4th inclusive. Our Stand 
is No. 34. We shall be showing a 
comprehensive range of components 
and aerials, many of them available 
for the first time. These include 

The illustration shows the "WINROD 
window aerial LBIII. Price 19 6. 

(Note to dealers at foot of page) 

the new B8A valveholder, our range 
of Television and car radio co -axial 
plugs and sockets with an outlet 
box for skirting board termination. 
.. new two -pin reversible or non- 
reversible plug for use with our 
balanced twin feeder L336. Our 
range of suppressors include a new 
design in car suppressors, which 
screw into the H.T. lead socket on 
the distributor, while the terminal 
carrying the lead from the coil 
screw into the head of the suppressor. 
An essential item for the prevention 
of interference with the Television 
and Electronic industry. 

1. " SKYROD " (regd. trade 
name) i8ft. collector in 3 sections 
with chimney lashings. 

L.518 Collector only £4 4s. 
L.618 Complete with " Elimin- 

oise " equipment and screened feeder, 
t10. 

z " ELIMINOISE " (regd. 
trade name) L.308k aerial and 
receiver transformers, Soft. screened 
feeder, aerial and earth wire and 
insulators complete, £6 6s. 

3. Set lead suppressor, L.300/3, 
£2 19s. 6d. 

Note to dealers : 

WINROD " AERIALS, ex 
stock, from your wholesaler (suppliai 
in cartons containing 6). 

BELLING & LEE LTD 
CAMBRIDGE ARTERIAL ROAD. ENFIELD. MIDDX 
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CONSOLE 

REPRODUCER MODEL KC10 
Designed for better listening in the home, the KCIO Console Reproducer incorporates the 
K12 ;10 12 in. moving coil loudspeaker in an acoustically damped, totally enclosed, cabinet 
cf optimum dimensions. The walnut veneered 
oabinet is hand polished and fitted with an anodised aluminium grille. PRICE 20 Gns. 

March, 194.8 

ELIMINATE 
SOUND 

D>S7DWDDn 
Can distortion be eliminated? Not 

quite, of course, but it can be reduced 
to a minimum by the use of loud- 

speakers which will introduce 
as little discoloration as possible - 

well designed loudspeakers - 
Vitavox loudspeakers in fact. 

MANUFACTURERS OF SOUND EQUIPMENT 

V I T A V O X LIMITED 
Westmorland Road, London, N.W.9, England 
Grams : Vitavox, London, England 

E.M.I. basic training 
fits you for entry to 
Careers in such fields 
as :- 

SERVICE 
ENGINEERING 

OPERATING 

DESIGN AND 
DEVELOPMENT 

TECHNICAL 
SALESMANSHIP 

TEACHING 

The Correspondence and College Courses provided by E.M.I. Institutes 
which cover recognised diplomas such as the City and Guilds, etc. are written and supervised by E.M.I.* scientists who are specialists in Electronic Science. 

Courses are already available in such subjects as Basic Radio, Basic Television, 
etc., and the prospectus is being constantly extended. 
With this basic training you can eventually become a specialist in Television 
Radio Communications, Radar, Navigational Aids, Audio Frequency, Medical and various Electronic applications. There are also short courses for Executives, 
Amateurs, Students, etc. 

For full details apply to your local "H.M.V." Radio dealer or direct to :- 
The Principal: PROFESSOR H. F. TRFWMAN, M.A. ,Cantab), M.I.F.F..., M.I.Mech.E., M.Brit.I.R.E. 

E.M.I. INSTITUTES LTD 
Dept. 16, 43, Grove Park Road, Chiswick, London, W.4 

* The E.M.I. Group includes "H.M.V. ", Marconiphone and other important electronic interests 

E.37 
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MODEL A.D. /47 10 -VALVE 

TRIODE CATHODE FOLLOWER 

AMPLIFIER 

This is a 10 -valve amplifierfor recording and play -back 
purposes for which we claim an overall distortion of 
only 0.01 per cent., as measured on a distortion fac- 

tor meter at middle frequencies for a 10 -watt output. 
The internal noise and amplitude distortion are thus 
negligible and the response is flat plus or minus 
nothing from 50 to 20,000 c's and a maximum of 
.5 db down at 20 c, /s. 
A triple- screened input transformer for 7 to 
15 ohms is provided and the amplifier is push -pull 
throughout, terminating in cathode -follower triodes 
with additional feedback. The input needed for 
15 watts output is only 0.7 millivolt on microphone 
and 7 millivolts on gramophone. The output trans- 
former can be switched from 15 ohms to 2,000 ohms, 
for recording purposes, the measured damping 
factor being 40 times in each case. 

Built -in switched record compensation networks are 

provided for each listening level on the front panel, 
together with overload indicator switch, scratch com- 
pensation control and fuse. All inputs and outputs 
are at the rear of the chassis. 

EXPORT 
Enquiries from Overseas will receive prompt 

C 

attention. CONTINENTAL BUYERS are invi- 
ted to get into touch with our Belgian Agents : 

Ms. Constant L. Bisman, 
129 Avenue de la Reine, 

C TWph.16.to.31. 
Bruxelles 

LIMITED 

` , ° : ;w . . :.. t** °°';~ . ̀...., . 
.4:".44:".447:47"..44."*. 

"444 . «.. 
***714.".""44,44.7".14:.' ,..: 

Send for full details of Amplifier type AD 47 

C.P.20A. 15 WATT AMPLIFIER 
for 12 volt battery and A.C. Mains operation. This improved version has 

switch change -over from A.C. to D.C. and stand by " positions and only 

consumes 5.3 amperes from 12 volt battery. Fitted mu -metal shielded micro- 

phone transformer for 15 ohm microphone, and provision for crystal or 

moving iron pick -up with tone control for bass and top and outputs for 
7.5 and 15 ohms. Complete in steel case with valves. 

As illustrated. Price L28 0 0 

RECORD REPRODUCER 
This is a development of the 
A.C.20 amplifier with special 
attention to low noise level, good 
response (30- 18,000 cps.) and low 
harmonic distortion (I per cent. 
at 10 watts). Suitable for any 
type of pick -up with switch for 
record compensation, double neg- 
ative feedback circuit to minimise 
distortion generated by speaker. 
Has fitted plug to supply 6.3 v. 

3 amp. L.T. and 300 v. 30 m,a 

H.T. to a mixer or feeder unit. 

Complete in metal cabinet and extra microphone stage. As illustrated. 

Price 25!, Gns. CHASSIS, without extra microphone stage. Price £21 

257 -261 THE BROADWAY,WIMBLEDON, LONDON, S.W.19 

TELEPHONES: LIBerty 2814 and 6242 -3. 

TELEGRAMS : " VORTEXION, WIMBLE, LONDON.' 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


36 Advertisements 

A 

ur° lr g this 
rg 

new 
*range 

ernet 
oalJ 

sealed Cn°ke s. 

DeVelo 
á 

operate 
rormal 

üaer 
conditions. 
eordi 

OF 

LISEStER 

'0050 of formers. Maker 
Trans 

Wireless World March, r¢A 

CONSISTENTLY 

Pullin Miniature Instruments are charac- 
terised by their robust construction, good 
damping, excellent finish and pleasing appear- 
ance. The square types enhance the appearance 
of rectangular switchpanels. 

A complete series of square flush type 
instruments with styled covers is now 
available in 2", 21" and 3 1" dial sizes. 

Complete range includes Moving Coil ; 

Rectifier ; Thermo -couple, for all sizes ; and 
Moving Iron AC /DC types in the Series 35. 

SERIES 
20 
2° 

DIALS 

SERIES 
25 
2. 

DIALS 

SERIES 

35 

3 I, 
DIALS 

We can give early 

delivery-write for 

details. 

PULLIN 
MINIATURE 
INSTRUMENTS 

Ip 
t,. 

MEASURING INSTRUMENTS (PULLIN) LTD 
Address all enquiries to Dept. J, Electrin Works, 

Winchester Street, Acton, London, W.3. Telephone: Acorn 4651 -4 
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MAR COMPIIONE 
The REAL Thing ! 

5- Valve, 5- Waveband AC Table Model 
T14A with Bandepread S.W. Tuning 
Just the instrument for every type of 
listener. It is a superb world radio 
giving first -class reception on five wave- 
bands with outstanding short waveband 
performance. The tonal reproduction is 
of the highest quality; operation is simple 
and the cabinet of figured walnut with 
a moulded escutcheon is a pleasing 
combination. 
Price 25 gm'. (plus £8.10.8 purchase tax) 

M.26 

5 - Valve, 2 Waveband " Companion 
Receiver Model T15 DA 
A transportable with inbuilt aerial - 
simply requires mains connection for 
immediate operation. This compact 
radio set, weighing only 7k lb., has a 
cabinet of attractive modern design 
finished in cream with maroon controls 
and carrying handle. 
Price 141 gns. (plus £4.19.0 purchase tax) 

T H E M A R C O N I P H O N E COMPANY L I M I T E D , H A Y E S , M I D D L E S E X 
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H. T. RECTIFIERS 
for broadcast receivers 
A range of rectifiers is now available which will meet 
manufacturers' general requirements for broadcast 
radio receivers. These units are very much smaller in bulk 
and weight, have a high efficiency and good regulation. 

T e 
Output Max. input 

Volts 
Overall dimensions 

Volts mA Length Width Height 

14A118 600 120 275 4* 21 21 
14A79 400 120 210 3} 21 21 
14A79 400 75 210 31 21 21 
14A59 300 75 170 211 21 21 
4A79* 245 120 250 3}' 21 21 

14A46* 270 60 250 21 21 21 
15B46* 270 30 250 141 1/ 11 
5D28í 120 20 108 1* 1 25/32 

* For AC /DC receivers. t For battery eliminators. 
These units are available to MANUFACTURERS ONLY and details may be 
obtained from Dept. W.W.3. 
WESTINGHOUSE BRAKE & SIGNAL CO. LTD., 82 York Way, King's Cross, 

London, N.i. 

ESTALITE RECTIFIERS 

co-axial construction . 

rirhe acknowledgment of the many weaknesses in mechanical design and 
construction of .loudspeakers of contemporary design vas responsible for 
the origin of the Series " 700" Reproducers. It was determined firstly to 
de ign a precision product, irrespective of apparent cost, and then, by the 

installation of special purpose machines and equipment, produce it at a cost com- 
parable with our previous models. The basis of the design of the " 700" Series is 
the co- relation of all component parts to the axis of the Reproducer, each fitting 
the one to the other to very close tolerances on diameters, by means of precision 
machining of all parts. Hence the term " co- axial " construction applied to this 
Series. The more important details of design and construction will be described and 
illustrated in subsequent issues. 

Reproducers & Amplifiers Ltd., Frederick Street, Wolverhampton 

REA 
REPRODUCERS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com


1la1( h, 1V irelcs% World 

NEW ADDITIONS TO THE EDYS1O 
The 'Eddystone' SEMI -AUTOMATIC 

This is a most outstanding production, totally 
enclosed in a streamlined diecast housing finished 
in fine ripple black with chrome relief. This key 
has a really beautiful movement (try it at your 
dealers) and is fully adjustable to enable the 
operator to make full use of the wide range of 
speeds provided. The handle has been designed to 
give equal facility to right or left handed operators. 
A short- circuiting switch is fitted to the base which 
is a heavy diecasting, provided with rubber feet 
and holes for screwing down. No. 689 £3.17.6 

STRATTON & 

MORSE 

A&Trtisernents 39 

RANGE 

KEY 

The 'Eddystone' VIBRATOR POWER UNIT 
This unit has been designed to permit operation of the " 640 " receiver from a 6 -volt 
accumulator -or any other equipment, the H.T. consumption of which is not more than 
65 mA. It comprises a transformer, fuse, non -synchronous vibrator, rectifier valve (6X5G), 
on off switch, pilot light and filters to prevent R.F. interference. Smoothing is not 
included -the choke and condensers fitted in receiver perform this function. Heavy cable for 
connection to battery and lead terminating in octal plug for fitting direct to socket on the 
"640 " receiver. Enclosed in ripple finish black metal cabinet. Consumption from a 6 -volt 
battery (with a "640" receiver) between 5 and 6 amperes. 

No. 687 £7.17.6 
ALSO AVAILABLE 

No. 669 ' S' Meter 5 Gns. No. 678 Modulation Indicator £8.15.0 
No. 690 Crystal Calibrator £12 No. 683 Beam Aerial Kit £19.10.0 
If you do not know your local Eddystone Retailer we will send you his address. 'Ne do NOT supply direct. 

Co. Ltd., EDDYSTONE WORKS, ALVECHURCH Rd., BIRMINGHAM, 31 

001 f50 00110 ..._ ® ® sriz o 220 

rRANWRAD.O1ID,38A:ROMWfIt ROAD IONDON,s 

f Bending radius s" * Photocell 
codle. 
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AVAILABLE 
NOW ! 

Wireless World March, I948 

MORE THAN THIRTY THOUSAND 

MACHINE TOOLS 
Government Surplus machine tools of many 
different types are available for purchase, ready 
to help you in your drive for increased produc- 
tion. Additional machine tools frequently 
become available, so keep in touch with your 
nearest Disposal Centre. 

DISPOSAL CENTRES, where records of all machines 
available may be inspected, are open to enquirers from 
10 a.m. to 4 p.m. Monday to Friday inclusive 

LONDON -Room 0088, Ground Floor, Thames House North. 
Millbank, S.W.1. BIRMINGHAM- C.M.L. Buildings, Great 
Charles Street. BRISTOL -8/9 Elmdale Road, Bristol 8. 
CARDIFF- Imperial Buildings, Mount Stuart Square. 
GLASGOW -21 Glassford Street. LEEDS -10 Bank Street, oil 
Boar Lane. MANCHESTER -Britannia House, Fountain St. 

I S S U E D B Y T H E M I N I S T R Y O F S U P P L Y 

22 Ranges 

Long -life batteries 

VHF probe and 

5000v D.C. 
multiplier optional. 

fite H'Ad&= raitie 
otetee eue,t wtee osteu,.e 
4. Ff íPFsotettiveetard,/ 

PRICE 1E24. 10S. 

ELECTRONIC INSTRUMENTS LTD 
17 Paradise Road, Richmond, Surrey 

`You're CERTAIN to get 
it at ARTHURS 

* VALVES : We have probably the largest 
stock of valves in the Country. 

Let us know your requirements. 

AVOMETER.S. NOW IN STOCK. 
AVOMETER, Model 7 £19 IO 

AVOMETER, Model 40 f17 IO 

VALVE TESTER (Complete) El IO 

TEST BRIDGE EII O 

AVOMINOR, Universal Model f8 IO 

AVOMINOR, D.C. Model E4 4 
SIGNAL GENERATORS, A.0 E13 0 

TAYLORS' METERS. COMPLETE RANGE 
NOW IN STOCK, 

All orders sent STAGE EQUIPMENT Terms C.O.D. 
by return of Post PROJECTOR LAMPS or cosh with order. 

London's Oldest Leading Radio Dealers. 

PROPS: 
ARTHUR GRAY. LTD. 

EST. 
1919 

Our Only Address: Gray House, 150, Charing Cross Rd., 
London, W.C.2 TEMple Bar 58334. 

ELECTRICAL, TELEVISION & RADIO ENGINEERS. 
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R 
483 

Designed to supply radio signals 

to all classes of amplifiers. Three 
wave bands. Output 5 volts across 

680K -ohms. Three valves 6K8G, 

6K7G, 6Q7G. Price £I2 I2s. plus 

£4 Is. 10d. purchase tax. 

Send for full particulars. 

Advertisements 41 

R. M. ELECTRIC LTD., TEAM VALLEY. GATESHEAD, 11. 

THE COMPLETE SERVICE 
FOR SOUND RECORDING 

AND REPRODUCTION 
* Mobile, static and specialised recording units. 

* Complete Wire Recorders, Recording and Wipe. 
off Units. 

* recording Amplifiers. 
* Moving Coil and Crystal Microphones. 

* Sapphire cutting and reproducing stylii. 
* Blank recording discs from Sin. to 17ín., Single or 

Double sided, 

* Lightweight, moving iron, permanent sapphire and 
moving coil pick -ups. 

* A comprehensive range of accessories to meet every 
requirement cf the sound recording engineer. 

** And our latest development (of special interest to 
users of sapphire and delicate pick- ups) -THE 
SIMTROL. This is a controlled micro -movement 
easily fitted for use with any type of pick -up. 

Portable Dual Channel 
Recording and Replay Outfit. 

OUR WELL -EQUIPPED WORKSHOPS ARE AVAILABLE FOR 
THE DEVELOPMENT OF EQUIPMENT TO MEET SPECIAL NEEDS. 

SIMON SOUND SERVICE, Recorder House, 48/50, George St., Portman Square, London, W.1. 
CABLES : Simsale, London. TELEGRAMS Simsale, Wend,. London. TELEPi -'ONE : Welbe =k 237112. 
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Small But Highly Efficient 

ßES P` 
Qoc 

E 

Maximum Efficiency 
Minimum Size 31" x 2" x 

The " Q " pack is a certain signal booster. Will 
improve the sensitivity of any superhet, and its 
compactness greatly facilitates construction of 
midget receivers. Employs 6 high " Q " coils 
on polystyrene formers, with ad;ustable iron 
cores. One hole fixing and only 5 connections. 
Three models L.M.S., M.2.S., L.M. Trawler. 
Special terms to set makers and wholesalers. 

wsP Sole Manufacturers: 

MORGAN OSBORNE & CO. LTD. 

WARLINGHAM, SURREY. 
UPPER 

2560INGHAM 

Resistors produced 
by the cracked car- 
bon process remain 
stable to ± t% of 
initial value. 

*Tolerance ± I% 
+2% ±5% 
L o w temperature 
co- efficient. 

smnorio resistor 
WELWYN ELECTRICAL LABORATORIES LTD. 

Welwyn Garden City. Herts Telephone Welwyn Garden 18168 

ELMSLEIGH RADIO CO. 
offer the quality enthusiast the 

Wireless World Quality Amplifier 
as described by Mr. D. T. N. Williamson in the 
May 1947 issue. Built with first -grade components 
on chromium- plated chassis, PARTRIDGE Trans- 

formers and OSRAM Valves at 

22 GNS. 
We are pleased to construct feeder units for gramophone 
reproduction and radio tuners to customers' own speci- 

fications or to advise you on your problems. 

THE ELMSLEIGH RAD;O CO. 
1102 LONDON ROAD, LEIGH -ON -SEA, 

Telephone ESSEX. Leigh -on -sea 75168. 

Wireless World March, i948 

G. p 

By Order of the Minister of Supply-Without Reserve 

TAKELEY, Nr. BISHOP'S STORTFORD 

5 Days' Sale 
of 

GOVERNMENT SURPLUS STORES 
& PLANT 

at 

M.O.S. DEPOT No. 263 
including 1,000 Petrol Engines, Generating Sets of 
various types and makes. 1,500 Metal Bench Vices 
from 2 in. to 6 in. 220 Woodworkers' Vices -100 
Templet Plates. 300 Lor s of Carpenters', Blacksmiths' 
and other tools. 500 Lots of Radio Equipment. 
Carpenters' and Metal Workers' Benches -Hydraulic 
Power Units on Trailers - Welding Plants - Steel 
Filing Cabinets and Chests. 
Aircraft Spares and numerous other lots. 

Auctioneers : 

G. E. SWORDER ä SONS 
SALE DAYS: 

Monday, MARCH 1st to Friday, MARCH 5íh,1948 
at I s a.m. Daily. 

VIEW DAYS -Monday, February 23rd to Friday, Februaryz7th, 
to a.m. to 4 p.m. 

CATALOGUES (6d. each, postal orders only) FROM THE AUCTIONEERS' OFFICES, BISHOP'S STORTFORD. 
Telephone 691 - 5 lines. 

TELE RADIO (1943) LTD. 
Each 

Miniature 2 Gang Condensers, .00038 mfd. with trimmers II 6 

Four Gang .0005 Condensers 19 6 

Belling & Lee 5 Pin P. &5. 4 5 

Belling & Lee 7 Pin P. & S. S 0 

Co -axial Cable dia. 22ft. lengths with plug each end 
(Ex W.D.) 5 0 

Mains Transformers Type T500II80EX. 500 0 500 
180 mA. 4 v. at 4 a., 4 v. at 8 a., 4 vol.-2 a. 4 vol.-2 a. E3 19 6 

TM. 6001180Ax. 600 -500- 400 -400 -500 -600 at 250 mA. 
5 volts at 3 amp. 6.3 volts at 5 amp. 6.3 volts at 3 amp. E5 12 6 

ALL ABOVE ITEMS ARE IN STOCK 
I77a Edgware Road, W.2. PADdington 6116 & 6506. 

Have you heard 

THE CONCERTO ? 
FOR YOUR PICK -UP AND SPEAKER 
This is the Finest Record Producer available because - 

I Distortion is only I } " at 6 4. Separate Bass and Treble 
watts, at 12 watts. Controls with a Double Lass 

(Independently Certlfled Figures) Boost l.ircu it 
2. Hum .evel is negligible. 5. 12 months unconditional 
3. It will take nny type of pick- guarantee. 

up- moving coil -moving 6. 9 Valve Circuit -8 Triodes iron -crystal. plus Rectifier. 
PRICE áE27 :10/0 

The "Concerto " -the Amplifier that is making itself heard 

CHARLES AMPLIFIERS LTD.,1E, Palace Gate, 
Kensington, London, W.8. (Phone : WEStern 3350) 
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Rate 8l- for 2 lines or lees and 3 - for every additional 

ne or part thereof, average lines 8 words. Bos 
umbers, 2 words plus 1i -. Press Day : April 1948 
lane, tint post Monday, March 8th. No responsibility 
muted for errors. 

WALKNING 
Readers are warned that Government surplus 

components which may be offered for sole 
through our columns carry no manufacturer's 
guarantee. Many of these components will have 
been designed for special purposes making them 
unsuitable for civilian use, or may have de- 
teriorated as a, result of the conditions under 
which they have been stored. We cannot 
undertake to deal with any complaints regarding 

any such components purchased. 

NEW RECEIVERS AND AMPLIFIERS 

- DEGALLIER'S' Ltd., will re -open for the 
sale of American receivers when restric- 

Ions permit.- Degallier's, Ltd., BCM /DEG.9. 
.,ondon, W.C.1. [8883 

NATIONAL Senior HRO, brand new, with all 
coils from 10 metres (28 -30 and 7mcs o' 

spread), ac power pack also Eddystone, 504, 
AO; immediate delivery from stock.- Johnson 
(Radio), Macclesfield, Ches. [9296 

RECEIVER type R.3170A radar, used for 
anti -lambing devices, radio counter 

neasure; contains 14 modern a.c. valves. in- 
,luding 8 Mullard EF50; ail perfect and new; 
price 50/- each, plus 4/- carriage. 
UNCLE TOM'S RADIO CABIN, 5, Seven Stars 
Court, Manchester, 4. 18965 

s-WAVEBAND receivers with bandspread tun- 
ing or chassis comp.ete for gram mounting, 

gram units, grams, amplifiers, 5 -500 watts; why 
not try us? We always try to help; s.a.e. for list 
to Mason's (W.W.I. Wivenhoe, nr. Colchester. 

HliaH quality amp.ifier ana radio tuner u.i.i.d. 
15 valve, 12 watts. 30 D.B. mss and treo.e 

lift; send for speciilcatioon, broadcast and 
lift; send for specification.- Broadcast & 
Acoustic Equipment uo., Ltd., Broadcast House, 
Toms sad. Norwich 26970. 19382 

AMERICAN communication receiver, No. 
CW46051A, new, comp.ete with 9 coils 

covering ail frequencies from 21 to 2.000 metres, 
with mod.ficaticns can be made into a wonderful 
receiver, modification chart suppied: pr.ce £'7, 
carriage paid; c.w.o.- Barker, 14, Mardale Av., 
Manchester, 20. [9267 

ONLY £6. Sensational value. -New and guar- 
anteed super amplifier chassis, ideal for 

home or small halls, 2- channel input, Fader/ 
mixer controls, high sensitiv.ty, excellent quality. 
heavy duty o /p. trans. for 2 -3 -5 ohms sp.ßaers. 
200 -250v A.C. /D.C., input tso.ated, ready to 
switch cn; 6 months guarantee; delivery approx. 
1 week; £6 plus 5/- postage and packing; c.w.o. 
or c.o.d. only.- Television & Radio (Reauilders), 
Ltd., 142. West End Lane. London. N.W.6. [9221 

SOMETHING entirely new. a baby alarm amp - 
lifier, A.C. mains operation, not a toy but 

a carefully planned instrument that, apart from 
its main use, has a host of entertainment possi- 
bilities, gives warning of unrest in the nursery 
thus allowing full strength radio listening with- 
out anxiety, supplied in kit form, compete with 
valves, microphone and speaker, and with full 
wiring instructions; 55/- postage 1/6; comp'ete:y 
wired and tested, 70/ -; c.w.o. or c.o.d.- Radio, 
Un'imited, 16. Carnarvon Rd.. Leyton. [9211 

SPECIAL offer: Midget communication receiver 
and power pack (M.C.R.I.), 5 -valve super - 

het. compete with aerial and earth equipment, 
lightweight headphones; range 20 -3.000 metres 
in four bands, cperates en any voltage between 
97 and 250 a.c. or d.c.' E9 /10: send for one now 
before stocks are exhausted; another specie' 
offer, slow motion drives by " Muirhead." 50 -1 
ratio, 10 /- ea., postage 6d.: also milliameters. 
0 -1, 15/- ea.; send for 6 -page list; trade sup - 
plied.-L. Wilkins -n, Wholesalers. 204, L ̂ wer 
Addisc ̂ mbe Rd., Croydon. Add. 2027. [8264 

ASUPERHET which will bring you hundreds 
of shortwave stations just as soon as bat- 

teries and 'phones are connected, 6 to 9mcs, 4 
2volt valves, slow motion drive, size only 6lnX 
5inX91,4in, guaranteed O.K., price 29/6, postage 
and insurance 2/6; suitable double headphones 
fitted with p -ug in jack, 6/6; other interesting 
bargains: 12 assorted instrument switches, price 
10 / -; 12 assorted magnetic relays, price 11 / -; 
17 -range ac/dc multi -meter for all radio sets, 
price £7: thermo coupe H.F. meter, price 4/6; 
nuts, bolts and washers, small sizes for model 
making. three gross assorted, price 7/6; all post 
free. -The Instrument Co., Ltd., 244, Harrow 
Rd., W.2. [8864 

CIOODSELL, Ltd., 40. Gardner St.. Brighton 
Sx. -The Williamson amplifier to W.W.', 

specification, fitted with best quality components 

valves. 
d£21; 

withtstabilizedlpacke 
and 
allvee con 

trolled. 6L6. 6SJ7 and VR105 /30). ensuring no 
volts in excess of 350 and complete stability whey' 
high gain required on the pre -amp. 26gns; pre - 
amp with E.F.37 tone control with 4 base boost 
positrons and 4 - tion treble control. £41816: 
the Barker model 148 sneaker. for use with above 
or your own high fidelity outfit. £15/15; the new 
feeder unit, incorporating the Danco C.T.6 Tur- 
ret. 5 bands. l glass dial, magic eye and ali 
valves, P..CH35, 

large 
EF39. EBC33 and EM34. £11 /11: 

other feeders available shortly. [9384 

Partríòge 'Rove 

AVAILABLE STOCK 
A comprehensive range of mains and 
audio components is now available 
from stock, and we can despatch small 
quantities of these per return. We 
would stress that before ordering you 
send for our list detailing these com- 
ponents. Our stock range now covers 
almost all normal requirements, and by 
availing yourself of this service you will 
save the inevitable delay in the pro- 
duction of a special component. We 
shall be pleased to send you our stock 
list upon receipt of your address. 

* * * * 

R.C.M.F. EXHIBITION 
The Radio Component Manufacturers' 
Federation are holding their annual 
exhibition at Grosvenor House, Park 
Lane, London, W.I. on March 2nd, 3rd 
and 4th. We extend a cordial welcome 
to our friends in the trade to meet us 
on our Stand No. 36. 
A comprehensive range of our products 
will be on view including mains trans- 
formers, smoothing chokes, filter and 
equaliser chokes, audio frequency com- 
ponents, ultrasonic transformers, etc. 
The Partridge 15 watt Amplifier as 

tested by a square wave input signal will 
be demonstrated. 

* * * * 

THE NEW 
PARTRIDGE MANUAL 

The completely revised post -war edition 
of this new Manual, now available, 
contains 

Many useful circuits including New 15 

watt high quality amplifier with 40 db 
of negative feedback over three stages. 
Also articles on Sound Reinforcing and 
Public Address, Acoustical Problems, 
Cross -over networks, etc. A useful 
appendix is included consisting of six 
selected design charts. 

Price 5/- Post Free. 

COUPON 
Please send me post free a copy 
of the new Partridge Manual. 
I enclose P.O. /áheque value 5/ -. 

Name. 

Address 

WW3 

Telephone 

PAII °, SID 
TRANSFORLIERS LTD 
76 -8, PETTY FRANCE. LONDON, S.W.1 

Abbey 2244 

WW.W. Quality amplifier, built strictly to 
specification, with or without tone con- 

trol stage; pre -amplifiers. including hi -fi 
P.E.C. types' mains and output transformers 
and chokes for this amplifier wound to W.W. 
specification; 12 valve, 20 watt, 4- channel 
electronic mixing; ac /dc amplifier and other 
ac and ac/dc types; 2'í,d stamp for particu- 
lars prices etc.. to actual manufacturers.- 

C. J. R. Electrical & Electronic Development. 
Ltd., Hubert St., Bgham, 6. Aston Cross 2440. 

UNIVERSAL ELECTRONIC PRODUCTS. 36. 
Marylebone High St., London, W.1. Tel. _ 

No. Wel. 4058. Our U.E.7 amplifier is designed' 
for the connoisseur who requires the best 
possible reproduction together with the highest 
standards of workmanship and materials. Write 
for descriptive leaflet. We invite you to heat 
this amplifier demonstrated in con ;unction with 
the Wilkins & Wright pick -up and latest type 
speakers, including the new Wharfedale Corner 
Cabinet model. We specialize in high -fidelity 
sound reproduction for the home, clubs, conceit 
halls, etc., and will undertake the design and 
construction of equipment to meet your own 
requirements. 

RDIAO TRADES MANUFACTURING CO_ 
, (EALING), Ltd.. 141, Little Ealing Lane. 

W.5 (Ealing 6962). pioneers in the manufac- 
ture of the ' Williamson' amplifier and now 
the basic circuit in G.E.C. book. are producing 
a super edition of this famous amplifier which 
is without doubt the finest reproducer yet 
evolved. Using Partridge transformers and 
other parts throughout of the finest quality. 
built on heavy gauge chassis. there is no other 
amplifier offered at such a reasonable price, 
tested and aligned. E25/10. 3 -valve pre-am- 
plifier of new design giving perfect control of 
bass treble, E10 complete. Kit of parts with 
Partridge transformers. £20. 10in speakers. 
£2. 12in speakers and gram motors with pick- 
up also supolied. Full details (stamp) from 
R.T.M.C. Ltd. as above. 1.9038 
RECEIVERS, AMPLIFIERS- SECOND -HAND 

R.O. Senior 0.9 -30 me /s, P. pack; E35.- 
Prospect Garage, Banstead, Surrey. [9181 

OFFERS over £50.- A.R.8d L.F. receiver and 
speaker, exceuent condition. -Box 5665. 7u C.A. comm. rec., AR88LF. new; nearest offer 

1L £00. -Id. Home ands Rd.. Sa.e. Cheshire. 
B0.342 communications receiver. 1.5- 18 -mc /s. 

excel. cond.' nearest offer £23. -Box 5079. 

H AMMARLND au r P10. 540 tes -'L0 dies; i, 
a.so 14-rec. auto changer; offers. -Box 5700. 

RECEIVER 8C348. built -in power pack and 

5682. 
o.p. transformer; £30 or near offer. Bo4x 

B 3 g Q receiver, 5 -30 metres, 6v do or ac 
mains, overhauled, bargain; E13/10.- 

Box 5105. [9155 

HR.O., good condition, 6 coils. spare S " 
meter, Kral and valves; no P.U. or speaker; 

once £40. -Box 5081. [9134 

H ALLICRAF'TER. Sky Champion 8.20R., 9- 
va.ve, g. od condition, and S. meter of same 

ma :e; £23. -Box 5536. [9253 
CARLES amplifier, H.F.A.I., unused, new 

83.76; offers; wanted. H.R.O. -2, 
C iff Rd. Gardens. Leeds, 6. [9105 

SHOP soiled E23/10 Vortexion 15 watt ampli- 
fier, £15; Reslo M.C. microphone, as new, 

70 / -. -R. K. Wilson, Alnwick. [9064 
AS brand new. BC221 frequency meter with 

internal modulation. manual: offers over 
£15. -14. Common Rd.. Evesham. f 936 

HALLICRAFTER'S Sky Champ:on. 44 me /s, 
550 kc /s, pert. cond., spare valves; £25.- 

30a, Brighton Rd., Sutton, Sy. Vigilant 5562. 

ALL 
dry " portable s /het, £9: W.W. Standby 

3 butt. set., speaker, no case, 45/ -; band 
pass TRF 2- station preset tuner, 4v htrs., 25/ , 
s.a.e. details. -Box 5543. [9270 
LDDYSTONE 640 demonstration model, guar - 
L` anteed new, £45; 828 /CR100 communica- 
tion receiver, good condition, £40. Jones 84, 
Embankment Rd., Plymouth. f9272 

" 
WIRELESS WORLD " 2 R.F. quality 

VV tuner for use with " Wireless World 
quality amplifier, new £5/10, less valves, 
which are easily obtainable. -Box 4506. 1.8915 

HR.O., 32 s, 100 kc, bandspread. p. Pack. ragE47; 

R.1155, unmodified, E8; R.103A, new, 
complete, phones, £9/15' R.107. new £13/10; 
delivery London. -20. C.ifton Av.. London. E.17. 

AS brand new, boxed B.C. 348s for sale, 

£28/10; also B.C. 312s, used but in excel - 
ent condition. £18/10; please send for details. - 
B rton, 41. Bedminster D.wri Rd., Bristol, 3. 

E.C. Tx. BC375E: with convertor and 
manual, also R1155Rx modified: E12 each; 

Simpson 20,000 o.p.v. multimeter and Avo model 
40. ElOeach.- Peters, 2, Surbiton Sq., Nott'ngham. 

ARMY 19 set. receiver and transmitter, 2 -8 
me /s, 240 me /s, 15 valves, less rotary con- 

vertor, £10; receiver, types 1132, comp.ete with 
valves, £15.- Raynor, 1.98, Moorend Lane. Erd- 
ngtcn, Birmingham. [9102 

AC. 5 -valve 8 -watt push null amplifiers. nega- 
Live feedback, compete with large mu.ti- 

ratio output transformer, £9; ditto 10 -watt 6V6. 
£ 10; a range ct feeder units T.R.F. and superhet 
' -om £t 5. -R.T., 64. St. Leonard's Rd.. Lon- 
don, S.W.14. [ 

RA.F. type 1124 receivers with 6 valves, 3 

I.F. stages, ideal to convert for television 
lase. sound assured. £35: motor generator. 
.ype 23, £1; radar equipment, 1224 comm. re- 
eiver. 1 -9 me /s, £5/5: wave meters. indicating 

and calibrating units. -J. Rae, 39. Penn Rd.. 
Wolverhampton. [917& 
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RADIO -CRAFT LIBRARY 
HANDY KINKS AND SHORT 

CUTS. 

UNUSUAL PATENTED CIR- 
CUITS 1944 -1946. 

RADIO QUESTIONS AND 
ANSWERS. 

ADVANCED SERVICE 
TECHNIQUE. 

AMPLIFIER BUILDER'S GUIDE. 

RADIO -ELECTRONIC CIR- 
CUITS. 

AMATEUR RADIO BUILDER'S 
GUIDE. 

RADIO TEST INSTRUMENTS. 

ELEMENTARY RADIO 
SERVICING. 

HOW TO BUILD RADIO 
RECEIVERS. 

3J each. Plus 2d. postage. 

We have the finest stock of British 
and American radio books. Com- 

plete list on application. 

THE MODERN BOOK CO. 
(Dept. W.2) 

19 -23, PRAED STREET, LONDON, W.2. 

GOOD LINES FROM VALLANCE'S 
AV,/ ALL -WAVE OSCILLATi.R, for operation on 
200 to 250 volts. DELIVERY FL M ST, CB. 
This Avo Oscillator is an inexpensive modulated oscil- 
lator having several improved features, maidng It 
suitable for test room or general laboratory use. It 
covers a continuous fundamental frequency band from 
95mc. to 40mc. by means of six separate coils mounted 
on a rotary turret selector. Each band Is directly 
calibrated in lee. on a large, clearly marked dial, 
calibration errors being not greater than 1% at any 
frequency. The variable condenser has a modified 
logarithmic law. thus giving sensibly constant per- 
centage frequency discrimination over the whole scale. 
RANGE 1H. 30mc -8Ome. 4. 700kc- 2200kc. 

L 14mc -40mc. 5. 250kc- 800kc. 
2. 5mc -15mc. 6. 95kc- 300kc. 
3. 1800ke- 0000kc. 

PRICE £13. (Railing Charge 3/6) . 

We can supply from stock the following : 

TEST EQUIPMENT. 
D.C. Aso Minor £4 4 0 
Universal Aso Minor, 22 range, 58 3.0 0 
Taylor 120A Junior ACIDO, 21 ranges £7 10 0 
Taylor 90A 1,000 ohms /volt AC,DC, 40 

rangee £15 15 0 
Walsall, Model 845, 2,000 ohms per volt, 

with low ohms range £14 8 8 
dullard Resistance and Capacity Bridge, 

In ohms to 10 megohms, and 10PF to 
10mfd £15 15 0 

B.P.L. SIGNAL GENERATOR. 
Frequency Range -100 -250, 250 -650, 650- 1,600kc. 
1.6.4.5, 4.5 -12, and 12 -30mc. Calibration accuracy. 
1% Internal modulation 400 C.P.S., 6 step multiplier 
and attenuator, A.C. Mains 200 to 250v., £16 10 0. 
TAYLOR 65B SIGNAL GENERATOR. 
Frequency Range-100-300, 300 -900, 000- 2,700kc., 
2.7.8, 8 -23me. Internal modulation is 30% max. at 
400 C.P.S. 
Coarse Attenuator has 5 positions. Output selector 
bas three settings, viz. Mains Off. -Int. Mod. -Ext. 
Mod. Max. audio output is about 1 volt. £15 10 0. 
Ayo Valve Tester. Has 12 different valve sockets on 
valve selector panel, combined with element selector 
switch. Ten positions on each switch. Controls 
on tester proper are: Anode, Screen, Select Anode 
Heater, ma,!v and set zero. Neon bulb Indicates 
A.C. Mains. large Scale Meter reads -" GOOD "- 
" INDIFFERENT " -' REPLACE." Works on 
A.C. M111718200-230 volts. Price £16 10 0. 
All Taylor Instruments eau be purchased on H.P. 
Terms. Particulars on request. 

Speedy Postal Service C.W.O. or C.O.D. 

VALLANCE & DAVISON, LTD. 
144 BRIGGATE, LEEDS 1. l'hcoe : 29428 9. 
Staff call signs : G2HHV, 08SX, G3ABD, G3ARV. 

ONE used Pam amplifier, complete with two 
speakers, fitted with mod. meter, ideal for 

dance bands, halls, etc., for sale; £20, bargain. 
-Mayfield Electrics, Ltd.. 7, Station Parade, 
Virginia Water, Surrey. - [9293 

81155 receiver. fully modified, d.f. components 
removed and mains transformer, rectifier 

and 6.F.6 output valve fitted, housed in po,ished 
oak table cabinet with Bin energized speaker, 
complete, ready to switch on; £20 or nearest offer 
secures. -Write Box 5077. i9119 

" 
WIRELESS WORLD " quality amplifier WIRELESS 

4s, QA super feeder unit, sound 
sales components, 12 spare valves, s.s. output 
transformer 25:1, Magnavox 66 speaker 1,250 
ohm field, Volght h.c. horn, complete equ.pment; 
£25.-71 Copthorne Drive, Shrewsbury. [9154 

H ALLICRAFTERS BC610E speech amplifiers, 
types BC614, B, C. D and E, including 

power pack, all tubes, reconditioned, fully guar- 
anteed, £11; or ex- Government as delivered. 
gcod, complete, 57/10; also available, recondi- 
tioned BC610E (HT4E) TXs, all bands 3.5 to 30 
me /s; HT14 marine 50 -watt transmitter receiver. 
-Write for details, McElroy -Adams Group, Ltd., 
46, Greyhound Rd., W.6. Fulham 1802. [9060 

RECEIVERS all reconditioned and In first - 
class working order; H.R.O. Senior, rack 

mounting, complete with power pack for 230v a.c. 
and set of 4 bandspread type coils, 1.7 -30 me /s, 
£45; Marconi CR100, 60 kc /s -30 me /s, with 
speaker, £40 Eddystone 358X. complete with 10 
coils, £45; í224A 5 -valve battery superhet re- 
ceivers, 1 -9 me /s, brand new and unused. price 
54/15, plus 10 /- packing and carriage.- Radio- 
mart G5NI (B'ham), Ltd., 48, Holloway Rd.. 
Birmingham, 1. [9332 

NEW LOUDSPEAKERS 

DAILY 
demonstrations at Holley's Radio 

Stores of the following speakers: Good - 
mans Infinite Baffle, Sound Sates Phase Inver- 
ter, Barker Concert, Tannoy HF Dual, Acoustical 
Wharfedale Golden. and many other leading 
makes, also Sound Sales. Vortexion and William- 
son amplifiers. -285, Camberwell Rd.. London, 
S.E.5. Rodney 4988. [9289 

LOUDSPEAK FRS. SECOND HAND 

H ARTLEY- TURNER. latest, 215.- Osborne. 
30, Forester Rd., Bath. [9062 

A.E.C. hi /fl twin -cone 12in P.M., as new; 
£7/10 or offers. -Box 5107. [9158 

'T 
OIGT twin cone speaker, energizing unit: 

£18/10. -5, High St., Swanscombe, Kent. 
MAGNAVOX 66 in solid oak caoinet. with field 

rectifier and plot light: £9. -Box 5753. 

HALF -WAVE acoustic cabinet with new 
Goodman 12ín speaker, black and gold 

finish; 515. -Box 5520. [9199 
TOIGT light twin unit, home constructors 

horn. quality amplifier, infinite baffle 
cabinet; reasonable offers. -Box 5521. 19205 

300 PMMC PA type speaker units 3 ohm, 
20w. Admiralty pattern less horn, as 

new; 25/- ea. or offer for the lot. -H. English. 
The Maltings. Ray e gh Rd . Hutton. Essex. [9248 

DYNAMOS, MOTORS, ETC. 
JKW Lion Norman lighting and charging 

pants. 
1.5HP single -cylinder petrol 4- stroke o.h.v. 
engine. air cooled by own blower, M.L. magneto. 
complete with control panel, including cut -out. 
first -class ampmeter. sliding shunt control, etc.; 
output 20amps 12/18v: all mounted as one unit. 
with petrol tank, etc.. etc. 
WILL light on 12 or 24 -volt circuit, fair -size 
house, bungalow. workshop, boat. etc.; an excel- 
lent standby in the case of fuel cuts; beautifully 
finished job throughout: new and tested before 
despatch; price £39. plus 20/- packing and car- 
r +age. -Teddington Engineering Co.. Ltd.. High 
Pt.. T '-dd'ngton. Kin. 1193 -4. 19413 

BENMOTORS, new surplus bargains at frac- 
tion original cost. 

75/ -. new dynamos, 24v 1.000w, 9inX71n, % 
snindle. or send 80 /- carr. paid. 
65/ -. new a.c. ggenerators, 24v 350w. 1.250 
cycles, 9inX7in, y In spindle, or send 70/- carr. 
paid. 
78/ -, new radio wave meters, micro adjustment 
dial, beautiful instrument in case, or send 80 /- 
carr. paid. 
49/ -. new 230v to 121i mains transformers icor oS . a.c. /d.c. switchbrd with 7 power take- 
offs (cost £25). or send 53/- carr. paid. 

free. HOST other valuable equipment. 
BENMOTORS, Summerley St.. Earisfie'-d, 
S.W.18. Wim. 3833 (100 yards S.R. EIt. line. 
10 min. Waterloo). [9256 

ROTARY converter, 230 do -230 ac. 80 watts, 
new con d.; 57/10.-265, Camp Rd.. St. 

Albans. [9131 
ROTARY converters, ex -A.M., new. input 24v 

dc. output 230v ac, 100 watts; £5.- Wild's 
Radio. Victoria Rd., Fenton, Sto °e -on- Trent. 
FOR sale, E.D.C. converter. 110 d.c. /230 a.c., 

good condition; £15.- Apply, Sir J. King, 
O'd Rectory, Netherbury. Beaminster. Dorset. 
Igloo converter (Ward) for sale, input 

230v dc, output 230v ac, 200w. 50 cy., run 
10 hrs. only, as new, with box; £20 or nearest rffer.- Seymour, fia, Herring Lane. Spalding, 

DYNAMO 
40 volts, 1.1 kW, 1,600 revs, very 

heavy, brand new machines, £6: rotary 
converter, 110v D.C. to 110 A.C.. 500w. 50 cycle. 
as new, £17.- Barton, 41, Bedminster Down Rd. 
Bristol 3. [9281 

BAT¡TERY chargers for home and export, 4 
models. 2- 6 -12v, 1, 2 or 4amp dc, any mains 

voltage; generous trade terms; write for cote - 
logue. -Tel. Hoddesdon 2659. The Banner Elec- 
tric Co., Ltd.. Hoddesdon, Herts. 

GENERAL LAMINATION PRODUCTS LTD 

THE P -A -GRAM PORTABLE (AC) 
A complete sound amplifier, speaker and playing_ 
desk 
FOR THE EXPORT DOLLAR DRIVE 
Illustration shows amplifier unit, case and 10in. 
bronze speaker. A separate case contains gramo- 
motor and pickup. Removable chassis 12/15 watt. 
P.P. Amplifier with HG mit stage, fader mixer, 
two inputs. 6J7, 6SN7, 6V6, 6V6, 5Z4. All 
housed in TWO handsome leatherette covered 
cases. 
The P -A- Gram as outlined, £37 ex works. 
Microphone and stand fitted into main unit from 
E8 extra. 
Another example in the carrying case style is 
P12 /AC. Amplifier 12 watt with playing desk and 
pickups, £28. Speakers in carrying cases from E7, 
OTHER MODELS AVAILABLE 
AC /6, 7 gns. ; AC /8Q, 15} gns. ; AC /10, 81 gns. ; 
AC/I9, 14 gns. ; AC /10 Plus, 110 ; AC /I9HG 
16 gns. 
W.W. quality, 25 gns. Tone pre -amp, 5 gns. 
Transformer for Sound Equipment. See 
classified advertisements. 
If you have not communicated with us yet this 
year, write enclosing 6d. for Mail Service. 
GENERAL LAMINATION PRODUCTS LTD. 

294, Broadway, 8exleyheath, Kent. 

THE 
HARTLEY - TURNER 

SPEAKER 
Although we have had a large number of con- 
gratulatory letters on the performance of the 
Model 215 we have not as yet published any 
"testimonials from satisfied users " mainly 
because it is rather taken for granted that a 
Hartley- Turner customer is satisfied -at any 
rate so far as sound reproduction is concerned. 
But the following letter seems to say what a lot 
of people would like to know : 

" Your type 215 speaker justifies all that 
you have said about it. The results at first 
seemed rather mystifying owing to the 
complete absence of bass or treble reson- 
ances -the notes of music come out 
clearly from silence without any colouration 
of tone, and, too, without any of the usual 
focussing which one has grown apt to take 
for granted; a point which my wife 
appreciates, as it no longer means that 
in only one chair in the room can one hear 
really clearly. The bass reproduction is a 
revelation in clarity." 

The Hartley- Turner speaker tackles the problems 
of high -fidelity in a very unorthodox way, and 
solves them triumphantly. The results are 
available at little more than pre -war price. 

Model 215 £9. Plus Carriage. 

If you have not already been in touch with us, 
send for illustrated leaflet. 

H. A. HARTLEY CO. LTD. 
152, HAMMERSMITH RD., LONDON, W.6. 

RIVerside 7387. 
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EX- R.A.F. rotary converters, 24v dc input, 

230v ac out, 75watt, fitted in test set 65a 
osc. W meter, 2 6.3v valves and useful compon- 
ents; £7, carriage paid. -Hurst Electrical Indus- 
tries, Ltd., 75a, Well St., E.9. Tel. Amh. 4166. 

DC. to a.c. motor alternators, 200/250 volts 
d.c. input, 200/250 volts 50 cycles single 

phase a.c. output at 200 watts, screen pro- 
tected, ball bearings. new; £12/10 each. -John- 
son Engineering, 319, Kennington Rd., S.E.I1. 
Reliance 1412 -3. 9207 

SANGAMO synchronous motors, self-starting, 
200 -250v a.c. 50 cycles, consumption 2+Fa 

watts, size 2 in diam, tin deep, geared 1 rev. 
60 min, can be reset to zero by friction drive 
from front or back, to run clockwise, ideal move- 
ments for making electric clocks, time switches, 
etc.. nickel plated finish, complete with 12 to 1 
dial train, price 25/- each, postage 6d; blower 
motors, 12 -24 volts a.c./d.c., dimensions 61n 
long, 5in wide, made by Hoover, Ltd., price 40/- 
each, postage 1/ -; extractor motors, complete 
with fan, 12v, 31/2 amps d.c. /16 volts a.c., new. 
in original packing, price 20/ -, postage 1/6; 
blower motors. 100 -115 volts a.c. /d.c., 61nX51n, 
price 37/6 each, postage 1/ -; rotary converters. 
input 12v d.c.. output 230v a.c.. 50 cycles, 80 
watts, price £4 each, carriage 3/- extra; rotary 
converters, input 24v d.c., output 230v a.c., 50 
cycles, 80 watts, fitted in metal case, price £4 
each, carriage 4/6 extra; ex -W.D. anastigmat 
lenses. f/3.5, focus lin, as new, fitted in oxidised 
mount, flange. but net fitted with iris dia- 
phragm, e r 

cameras. t price each postage 6d ex -W O. pro- 
jection lenses, aperture 8/1.8, focus 2'/sin, ideal 
for 16mm projectors, dimensions l'/ain diem, 21/,ín 
long, price 20/- each. postage 6d; 16mm pro- 
jection lenses. dimensions. diem s/41n, length 
1V4in, focus 21n, 1/3.5. price 9/6 each. postage 
6d; new Kodak leather cases to tit Kodak Ban- 
tam f/4.5 camera. price 10 /- each. postage 6d: 
16mm aluminium rollers, s41n diam, 5/- per 
doz' a /1,ín diam, 2/9 per doz; 15 amp mercury 
switches, fitted with saddle and clip, 4/- each. 
postage paid: please send stamoed addressed 
enve'ope for lists. -Tel. Mus. 9594. H. Franks. 
58, New Oxford St.. London. W.C.1. [9388 

VALVES 
80/s, guaranteed new, unused; best sil- 

1 
57 ose 

tube for TXAlso s. Also Pals, 

VALVES, new, at list price, 2,000X6AK5, 5,000 
X900I, 700XEBC33, 900X12A6. -H. Eng- 

lish, The Maltings, Ray.eigh Rd., Hutton, Essex. 
PHOTO electric cells, 1st grade cinema -tese- 

vision. G.S.26T, 4 -p:n top cap similar to 
G.E.C. CMG8, A.M. surplus. 25/- each, each 
tested in sound head circuit for full sensitivity. - 
Bryce Electrical Co., 246, Stockport Rd., Levens- 
hulme. Manchester, 19. 19336 
GRAMOPHONE AND SOUND EQUIPMENT 

BRIERLEY ribbon pick -up with transformer, 
boxed as new; £7. -Box 5541. 19262 

AMPERITE ribbon mike, stand, cable, trans.; 
offers.- Preston. Streatham 7458. after 6. 

VORTEXION 8 -way mixer, 2 gram input; £19. 
-Paragon Sound Studios, 66, Queen's Rd., 

W. Crcydon. [9115 
QUALITY reproduction. The Trixonic concert 
DoE reproducer, ex stock.- Teleonics, Ltd., 181, 
Earls Court Rd., S.W.5. [9137 

TRANSFORMERS, 
tone control and filter 

chokes, for all ' W,W." circuits. -R. 
Clark, 30, Langland Crescent, Stanmore, Middx. 
Wor. 5321. [7532 

RADIOGRAM, Philips 1939, a.c. -d.c. univer- 
sal voltage, walnut cabinet, good condi- 

tion; nearest offer £75. -21, Hollycroft Ave.. 
Wembley Park, Mddx. 19196 

WALNUT veneer radio cabinet, fitted with 
electric gram. motor and p.u., PX4 P.P. 

quality amplifier and t.r.f. tuner, also Baker 12in 
speaker; £20. -Box 5048. (9110 

VOIGT P.U. and corrector. £10; Magri', vox 
duode 33 speaker, 1,250 il field, £4; Vita - 

vox 15in 20 -watt P.M. speaker, £8/10; Philips 
Cine amp., 15watt, incl. valves, 604. d.c.1 /60. 
m.c.1/60. £10. -Box 5515. [9177 

CINE -VOX type C7 disc recorders. -A limited 
number now available for the home mar- 

ket, complete transportable units in one case: 
send for illustrated folder. -Kine- Technic Ser- 
vices. Ltd., 60, Aylward Rd., London, S.W.20. 

SAPPHIRE recording cutters and play -back 
needles, first -class work and quick service 

at moderate prices, worn cutters reground; we 
specialize in cutters for acetate discs -Colton 
& Co., 575, Garratt Lane, London, S.W.18. (9245 

FOR everything anp'rtajnmg to the nun "ty 
reproduction of rado and records, Radio Un- 

limited invite your esteemed inquiry; new lists 
now available; s.a.e. please.- Postal, 16. Carn- 
arvon Rd., Leyton. Callers to 272, Romford Rd.. 
Forest Gate. (9212 

FOR sale, a triple spring gramophone motor 
with turntable and pick -up, £3 or offer; 

also a lin energized speaker with 100 -volt trans- 
former and metal rectifier (about 201b), 15 ohms. 
£4 or offer. -Byatt. Fourways Nursery. Hertford 
Rd., Hoddesdon, Herts. (9187 

BRITISH SOUND RECORDING ASSOCIA- 
TION covers all interests of the profes- 

sional and amateur recording engineer and 
quality reproduction enthusiast; " Sound Re- 
cording," the official journal, Vol. 3, No. 2, 2/6 
post free.- Details of the Ass -dation and mem- 
bership application form from Hon. Member- 
ship Sec.. H. J. King. 48. Mount View Rd.. N. 
Chsngford. London, E.4. [9080 
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STILL MORE BARGAINS 
Selected from our wide range. 

RELAYS. Siemen's High Speed lab., relays in 
brass case on ebonite circular base with contacts, 
E3 each. G.P.O. Polarized relays fitted contacts, 
in brass case with glass top and terminals, 45/ -. 
Few relays with coils in good condition but less 
contacts, and soiled, 20/ -. 
GALVOS. D.C. moving coil suspension mirror 
Galvo, reflection type of Tinsley 100 ohms sensi- 
tivity 23 micro. amps per 1 inch of scale at one 
metre, in polished case with glass front, E8 10s. 

Moving coil bridge Galvo, flush panel, 21in. scale 
25 -0-25, new, 75/ -. Sub- divided Ohm Boxes by 
leading makers, .05, .05, .l, .2, .4, 2, I, 2, 2, 4, 10, 
10, 10, 40, 20, 20, with plugs, 401 -. 
MEGGER. Evershed bridge megger with 
decade resistance box S.H, guaranteed. Ever - 
shed Wee meggers, new, from stock. 
RESISTANCES. Var. slide vit. enamelled 
tube with laminated brush and slides, 14 ohms 
5 amps., suitable v ith 50/70 volt dynamo for 
charging circuits at 5 amps., 25/- each. As new. 
METERS. Ironclad A.C. voltmeter, G.E.C. 
4in. switchboard, 0 -60 volts, 45/ -. Ammeters to 
match, 0-40 amps., 45/ -. Frequency meter 
40 /60 cy. Crompton F.G. Ironclad switchboard, 
50 volts 6 /in. x 61ín, x 4in. with lamp on top to 
illuminate dial, ES Ss. ; transformer for 230 volts 
A,C., 35/- extra. Ammeter to match, 0 -50 
amps., A.C., 75/ -. Voltmeter to match, 0-75 
volts A.C., 65/ -. D.C. moving coil, Elliott volt- 
meter, 31in., panel with back connection, 130/260 
volts, 30,1 -, 
TRANSFORMERS. Auto type, 230 /I10v. 85 
watts 25/ -, 100 watts 30/ -, 150 watts 35/ -, 350 

watts 65/ -. I K.W., E7 1Os. Double wound 
transformers 230v./20v. 2 amps. 30/- ; 12v. 3 

amps. 32/6. B.T.H. Transformer, 200/230/250v., 
50 q. input 2 volts 20 amps. and 75 volts 6 amps. 
output with 15 taps, 70/ -. Carriage paid England 
and Wales. 
DYNAMOS. D.C. 12 volts 10 amp. C.A.V 
new condition ; shunt wound, carbon brushes, 
E4. 50/70 volt D.C. 10 amps., shunt wound, ball 
bearings 1,000 r.p.m., EI4 ; 30 volts 5 amp., ES ; 

24 volts 40 amps. E10. SWITCHES. 
Dewar key panel type, 
7 -pole CO. flush 
fitting, 5 / -. Yaxley 3- 
pole 3 -way, 3/6 ; 8- 
pole I -way, 3/6. 
D.P.C.O. toggle switch 250v. 1 amp., flush panel, 
3/3 ; 8 -way Lucas switchbox, 3/6 ; 6 -way, 3/ -. 
CIRCUIT BREAKERS. M.C,S., 71 amps. A.C., 
enclosed type, 2I / -. 24 volt D.C. Solenoids, 
lift 14 lbs., 15 / -. 
SPARK COILS. G.P.O., in. to lin. coil, 6/12 
volt operation, 25/- ; large 4in. coil on polished 
wood base, in new condition, heavy contacts, 
E12 IOs. Mercury Interrupter, 110 volts D.C., 
E2 I Ss. 
SPEED METERS. By A.T. Speedometer Co., 
1,500 r.p.m., 4in. dia., black dial, white figures and 
scale, 20/-. 
BATTERY SUPERSEDER. 6 volts D.C., 
input 230 volts 40 m,a. D.C. output, for Radio 
receivers, 51in. x 34in. x 31in., ball bearings, 
model finish, 55/ -. 
TELEPHONES. Wall type constructors' parts, 
ex- G.P,O., comprising cabinet 8in. x 6in. x 3in., 
bracket mike, transformer and condenser, mag. 
bell, switch -hook and contacts, hand mag., ringer 
P.O. type receiver terminals and connection 
diagram, 35/- per pair. 
MOTORS. D.C. I /12th h.p., 110 volts, shunt 
wound, 2S/ -. A few similar machines, I10v. 
or 220v. needing repair, 12/6, carriage 1/6. 
BATTERY CHARGERS. 230 volts A.C. for 
6 or 12 volts car accumulators. Send us your 
enquiries and keep your car accumulator in 
condition while hot in use. 
MAGNETS. D.C. Electric magnets, weight 
10 oz., lift on 2 volts 111b., 4 volts 31b., 6 volts 
41b., new, surplus, 7/6 each. Permanent powerful 
flat bar magnets, 21in. x lin. x I /8in., drilled 2 
holes each end, and any pole pieces, 2/- pair. The 
wonder Midget magnets. Alni perm, steel disc. ; 

518in. diam., 318ín, thick, with 3116in, centre hole, 
3/6 each. Large stock of Horseshoe magnets. 
Send for special Magnet Leaflet, " W,W." 

Pirase include postage for mail or dux. 

ELECTRADIX RADIOS 
214, Queenstown Road, London, S.W.B 

Telephone : MACaulay 2159 

230V 

AC gram motor, Paillard, perfect, 
offered in exchange for 230v Universal 

motor. Brierley ribbon P.U. and transformer. 
new, unwanted gift; offers. -Box 5080. 

RECORDING equipment available from stock. 
a complete recording installation for £75. 

blanks. cutters, sapphires and special record- 
ing amplifiers; send 21 /d stamp for price list- - 
University Recording Co., 

g16, 

Burleigh Place, 
PROFESSIONAL 

recording rmachequipment; e, k 
to 

cutters, trailer needles, etc., from stock; record- 
ing amplifiers, matching transformers, ribbon 
and m.c. microphones; full trade terms. -Sound 
Discs (Supplies), Ltd., 83a, Bold St., Liverpool. rpwo brand new Ball & Biscuit microphones, 
J. complete with adaptors and swivel holders, 

designed as match pair by the Standard Tele- 
phone Company, cost price £35; for sale. 
£22/10 pair. -Mayfield Electries, Ltd., 7, Station 
Parade, Virginia Water, Surrey. [9294 

MICROPHONES. -Few S.T. & C. type 4021C. 
condition as new at t/;, usual price; the 

famous " Ball " mike, generally considered the 
best moving -coil made, fine frequency response, 
exceptional sensitivity to weak sound, non- direc- 
tional, minimum wind noise; £5.- S.P.A., Ltd., 
11, Hillbury Rd., S.W.17. [9077 

TOIGT Domestic Corner horn, complete, £60: 
Voigt half horn complete, £50; Voigt h.c. 

horn and bass chamber complete. new, £45: 
Voigt h.c. horn and bass chamber no unit, new, 
£17 Voigt pick -up wan Diamond Stylus, little 
used, £12/10; another, £8; 2 -h,f. high- quality 
tuner with Cathode Follower output (Low- ther), £10. 
PROTOTYPE high -quality amplifier, designed 
for the highest performance regardless of price. 
12watts output, gain 105db, total distortion 0.2 
of 1 per cent, early stages r.f. heated to elimin- 
ate hum, pre -amp- Includes bass lift for m,c, 
pick -up, paper- smoothing and decoupling con- 
densers throughout, mica coupling condensers; 
used for experimental and test purposes only. 
JOSEPH ENOCK, Ltd., 273a, High St., Brent - 
ford. Middlesex. (9188 

S.H,E.F.I, moving -coil pick -up is now avail- 
able for both h ̂ me trade and export; it 

combines for the first time high fidelity with 
high output voltage, enabling it to directly re- 
place normal moving iron pick -ups without any 
extra amplification; it has an exceptionally 
clean response with no undesirable resonances. 
thereby reducing needle scratch; price, in 
walnut and black plastic finish, 40/- each re- 
tail, including transformer, plus 10/4 purchase 
tax; wholesale and retail enquiries invited; 
illustration sent on request; we are exhibiting a 
very large range of electrical and radio appli- 
ances and a variety of novelties in these lines 
at the Ideal Home Exhibition, from 2nd to 25th 
March, 1948. Stand No- 82, Household Appli- 
ances Section, Ground Floor, Grand Hall, 
Olympia.- Brooks & Bohm, Ltd., 90, Victor:a 
St., S.W.l. 

TRANSMITTING EQUIPMENT 
KAAR. PTS 22x transmitters using HY69s, 

£5; 1154 transmitters, £4; 230 to 110 volt 
1 kW transformers, £2/10; all above goods in 
excellent condition, please send for details. - 
Barton. 41, Bedminster Down Rd., Bristol, 3. 

BC.610 Hallicrafters transmitter, as new. com- pete with auto transformer. modifications 
to meet 150watt requirements or for overseas re- 
quirements can be quickly converted to full 
power; this outfit includes speech amplifier, 
microphones. and all requirements, the transmit- 
ter covering 30mcs to 2mcs; will sell to best 
offer, -Box 5520 [9231 

TEST EQUIPMENT 
COSSOR double beam scope; offers over £40. 

-Box 5082. [9135 
AVO valve tester. overhauled by malrers: llgns,-R. K. Wilson, Alnwick. [9063 
COSSOR 339a osc.. perf. cond., best offer over 

£40: Tayl'r 120A, £6/10. -Box 5109. (9161 
OSCILLOGRAPH exchange, HRO /AR88 R1132. 

£5: TRF 6 -valve E4; s.a.e. list. -Box 5773. 
DVANCE signal generator, little sed. £14: 

e'ectric gram. playing desk, with pu.. £5. 
-Box 5049. [9111 

AVO mains sig gen, unused, £12; Weston. 
77v. new. £15. -Flat B. 15a. Thurlow Park 

Rd.. S.E,21. (9298 
FREQUENCY meter type L.M.14. fitted with 

p--wer unit. instruction manual supp'ted; 
offers? -Box 5695. (9361 

UNI. Aso Minor, £4/10; Tav'.or's 1108. C and 
R bridge, what offers?- Dawson, 101, Har- 

wood Rd.. Rishton, Lancs. 19055 
MARCONI instruments. Universal impedance 

bridge, TF373D. few hours' use on.y (new 
1047)- £69. carr. extra. -Box 5111. [9166 

FREQUENCY meter, BC221. unused. £30; 
Weston E772, type 4. analyser, as new. £16. 

-22. Newton Rd.. Newcastle -on -Tyne, 7. [9300 
MARCONI -EKCO circuit magnification meter. 

almost new. unmarked: best offer secures, - 
Bolton, 28. Union St.. Newton Abbot. Tel. 1070. 

ONE new R.T.S. oscilloscope, single beam. 
cost price £45: offered for sale at £30. ex- 

cellent bargain; ful`y guaranteed.-Mayfield 
E'ectrics. Ltd., 7. Station Parade. Virginia 

Water Surrey. [9292 
METERS, meters, meters. -We have stocks of 

all kinds. r.f., thermal. moving coil, volt- 
meters, milliammeters, micnnin'aeters, etc.; 
trade enquiries Invited; send for 'Pt - -flak In- 
struments, 195, Coppermill Lane. Lcndor., E.17. 
Tel. Larkswood 6122. [9263 
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YOU 
can become 
a first -class 

RADIO 
ENGINEER 
We are specialists in Home - 
Study Tuition in Radio, 
Television and Mathematics. 
Post coupon now for free 
booklet and learn how you 
can qualify for well -paid 
employment or profitable 
spare -time work. 

T. & C. RADIO COLLEGE 
North Road, Parkstone, Dorset 

Post m unsea.ed envelope, Id. scamp, 

Please send me tree details of your Home - 
Study Mathematics and Radio courses. 

NAME 

nntiESS 
W. W.69. 

e 

WINDING 
R11J V V 

[}[7 Il VTDIl V 

T 
`LJ. 

AND 

LOUDSPEAKER 
REPAIRS 

individual radio trans- 
formers, armatures, fields, 
motors and bobbins. 
PROMPT SERVICE 
Now ready- "Telecraft" 
Portable and Indoor 
Television Aerial 

35/- 
Enquiries to 

Southern Trade 
Services Ltd. 

297/299, HIGH STREET 
CROYDON 

'Phone : CRO 4870 

ONE B.S.R. L50 BF.O, £46; one advance l signal generator, model B.3. type C, £25; 
one Labgear electronic fault tracer, £30; or near 
offer. -Astra Radio, Electra Rouse, Hash:mere. 
NEW Aso test bridge. £11: second -hand Avo 

Model 7 Universal, perfect condition, 
£10/10; second -hand Sangamo Weston E665 
selective analyser, perfect cond., £10 /10. -B. W. 
Blighty, Abridge, Essex. [9052 

FREQUENCY meter BC.221.- Crystal control 
126 kc /s to 20 me /s accuracy better than 

0.01 %; new £45; 45 -page manuals giving circuit 
and full details 7/6.- V.E.S., 46. Windmill Hill, 
Ruislip Manor, Middlesex. 

]E ARCONI -EKCO standard signal generator. 
85kcs to 25mcs /sec, int or ekt mod. accu- 

rate attenuator, perfect. £70; Marconi distortion 
factor meter, price £20; or exchange 1 for 
16mm cane camera of similar value. -Box 5662. 

SIGNAL generators, resistance - capacitance 
bridges, inductance meters, inductance 

bridges, square wave generators, etc.; instrument 
cases fron 7/6; technical data lists available; 
hire purchase terms. -Radio & Electronic De- 
velopment Co., Moretonhampstead, Devon. [9209 
MICRO ammeters, 0 -200 FSD., oblong scale 

F,in, in heavy cak or teak box. 
9inX6',tinX3' /rn, superior instrument by Ever - 
shed Vignolles, £4; Ferranti MC. 0 -40v 2in 
square. 10 /- .- Television Development Co., 4, 
The Parade, High Rd., Kilburn, N.W.6. [9418 

NUPLANS 
do it again! To match our popular 

' Tracette " pocket signal tracer, pop in 
the other pocket our " Genette," a se-f- contained 
midget signal generator; a perfect pair for 
fault -finding and alignments anywhere, needing 
no mains supplies; each plan 2/6, circuit, lay- 
outs, notes, etc. -E. Bradley, Whinnie Knowe," 
Sennen, Cornwall. S.a.e. list. (9308 

WEE meggers, brand new comp in leather 
case, ex- R.A.F.; few left, 250 volt, £8 

(list £12); electrostatic voltmeters. 0- 5,000. 
E.I. Co., 3' in Rush, 30/ -; ammetgçrs 0 -20, M.I.P., 
2y1ia flush,-10/-; milliammeters 0 -350, Sangamo, 
Weston, 2in pro ;., thermocouple, H.F., 5/6; 
ditto Ferranti 0 -200 m /a, 7/6; all brand new and 
boxed m /coil insta.; hydrometers, ex- R.A.F., un- 
breakable glass, new, 3/6. -Auto Collections. 

Ltd.,) 
126, St. Albans Ave., W.4. (Chiswwicckk 

FOR sale, 1 high -frequency valve generator, 
Philips type F.12/1, capable of inducing 

5kw energy into work coil. unit in new condition, 
and perfect operating order, equipped with high - 
grade measuring instruments for indicating: 
filament volts, anode current, grid current and hi. current, also electronic timing device; a 
spare oscillation valve, Mullard type TX10 -4000 
(sllicar envelope), is clipped into the cabinet, 
also two spare RG3 -1250 mercury vapour recti- 
fying valves; overall dimensions 4ft 3inX3ft bin 
X5ft 9ín; an ideal plant unit for many phases 
of clean and directed process heating by the 
Eddy current method: for educational institu- 
tions, such would prove a really satisfactory 
means of demonstrating the numerous applica- 
tions of high frequency heating; price £1.000. - 
Apply to Box 5516. r9179 
COMPONENTS -SECONHAND, SURPLUS 
SOUTHERN RADIO'S wireless bargains? 

LATEST radio publications, Radio Valve Manual, 
British and American valves, alternatives and 
equivalents, 3/6, post 3d; all publications pre- 
viously advertised still available, send 21/2d for 
compete list; A.C. motors, 200 -250 volts, 4bhp. 
'/ amp, ideal for light work. etc., £2/15 each 
plus 5/- carriage; throat microphones. brand 
new, with 3ft lead and plug. 4/6, post 6d; two 
throat microphone inserts, 3/6, post free; perma- 
nent crystal detectors, 2/6, post 4d; R.A.F. 
R/T testers, 2.500 -6.700 kc /s. 45 -120 metres, 
complete with two valves, in aluminium carry- 
ing case with leather handles, 16inX101nX6in, 
20/ -, p7st free; R.A.F. morse keys, 2/6 each, 
post 4d: input transformers, ratio 1:50 mu, 
metal, 4/6, post 1/ -; ratio 1:7 mu, metal, 4/6, 
post 1 / -; condensers, 0.1+0.1+0.1. 2/6, post 
3d: oil filled. 0.1 mfd 7.500v D.C., 7/6, post 1/ -; 
0.5 mfd 7.000v D.C.. 7/6, post 1/ -; ' Lufbra " 
adjustable hole cutters for use on wood. metal 
or p'astic. 5 / -. post 6d; Midget twin gang con- 
densers, 75 p.f.. 5 / -, post 6d: Midget single 
gang condensers. 75 p.f.. 2/6, post 6d; ex- 
Army headsets. carbon mikes and moving coil 
earphones. 12/6. post free: moving coil (15 ohm) 
P.M. speakers, 31!,ín. brand new. £1, post 1 / -; 
Tannoy carbon mike inserts, 2/6. post 3d: 
M.O.R.1. batteries. 714 volts L.T. and 90 volts 
H.T., 6/6. post 9d; T1333 transmitters. brand 
new. with hand generator. two valves. crystal, 
2n0ft aerial. range 125 miles. in transit case. 
£2/15. carriage 5 / -; Westect "rs. W.X.6 and 
W.112, new, 1/- each. post 25/,d; generators 
brand new, 12 -480 volts O.C.. 10 / -, post 1/2: 
condensers. 12 assorted, Ma'nsbrldgee type con- 
densers. capacities 0.5. 1. 2 and 4 mfd. 12/- 
per doz.. post 1/ -; valve h^Iders. international 
Octal. moulded or naxolin. 9/- ser doz. post 6d: 
telephone line units. with rectifier. re'ay. two 
sack sockets and indicator lamp, in wooden case, 
5/ -. cost 1 / -. 
ROUTH'4RN RADIO SUPPLY, Ltd., 46. Lisle 
St.. London, W.C.2. Gerrard 6653. [9387 

BRAND new goods. chokes. 6H 300ma super 
job, shrouded, wt. 61b, 8/3. post 1/3: Am- 

phenol Co -ax, 3 -piece plugs /sockets. 9d: Pye Co- 

ax. 
tops, 44ddpluspostage.- Austen, 28. Valebfidge 

.1l arc ll. r94_S 

AMER/f] 
MAGA Z INES 

In the following list of 
Famous American Publi- 
cations is a magazine you 
require. 

One yed. 

RADIO MAINTENANCE ... .. 17s. 6d. 
" CQ " THE AMATEUR JOURNAL... I7s. 6d. 
" QST " THE A.R.R.L. MAGAZINE ... 20e. Od. 

AUDIO ENGINEERING 20s. Od. 

RADIO CRAFT ... ... ... ... 22s. 6d. 
RADIO NEWS ... ... ... ... 25s. Od. 

THE RADIO AMATEUR CALL BOOK 35s. Od. 

ELECTRONICS ... ... ... ... 75s. Od. 
TELE TECH ... ... (2 years on'y 37s. 6d.) 

One year 
REFRIGERATING ENGINEERING ... Ils. 6d. 
POPULAR MECHANICS ... Ils. 6d. 

Send your rem ttance and order to us 
and we will arrange for the American 
Publishers to forward you regular 
monthly c pies post paid with the 
minimum of delay. 

DALE INTERNATIONAL 
Publications Ltd. 

los, BOLSOVER STREET, LONDON, W.I 
Telephone : Museum 1023 

NEW G.P.12 
CRYSTAI. PICK -UP 
with permanent sapphire stylus 
-was fully described in The Wireless 
World's recent article " Crystal Pick- 
ups -Basis of Design for Fidelity 
Reproduction." 
This remarkable pick -up, which repre- 
sents the ultimate in high -fidelity 
reproduction, is now available in 
limited quantities through your radio 
dealer, price 96/- incl. P.T. 

FREE ILLUSTRATED 
FOLDER describing this 
new pick -up may be ob- 
tained by returning the 

coupon below. 

r TO COSMOCORD LTD, 
I ENFIELD, MIDDX, I 

Please send folder of ACOS Pick-ups. 

NAME......_...... ._.. -- .._............_ 

!ADDRESS ......__.._ _......__....__._ ..._....._ 

...................._.._....__.......... w.W, 
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EX -U.S. Navy aircraft radio receiver unit; this 
outfit is compiete in a black metal case, size 
12X12X8in, and contains in addition to a 
host of useful components, ten international 
octal metal -cased valves, including 2 6H6, 6 
6SH7, 2 7193, super quality rotary generator 
with carbon pile, voltage regulator, relays, 
I.F. transformers, etc. The generator can be 
very easily converted into a motor working 
from 200 -250 a.c. or d.c. mains; it will then 
have 7.000 r.p.m. and be sufficiently powerful 
for a bench grinder, small lathe, etc.; price 
39,/6 ea., plus 7/6 carriage and packing. (We 
regret this inadvertently appeared at 29/6 in 
previous issue.) 
SPECIAL offers: combined moving -coil mike 
and headset (3 moving coil inserts with Alni 
magnppeotts), on -off switch on microphone, price 

Mansbrid 
éá ,025mf wkgiv a: . 

lmffd, 3,500 

MAINS transformer, 350 -0 -350 80ma 6v and 
5v, 200v to 250v primary, brand new G.E.C. 
drop- through type. 19/6 ea. 
We regret the delay in sending out " W.W." 
lists. New ones are now available. Please send 
2t/.4 stamp. 
CHARLES BRITAIN (RADIO). Ltd., Radio 
House, 2, Wilson St., London, E.C.2. Tel. Bis. 
2966. [9411 

CLYDESDALE for ex- Services electronic bar - 
gains. 

BRAND new half -wave dipole aerial with re- 
flector and crossarm, 6 metres vertical or hori- 
zontal mtg. to wall bracket or mast, dipole 
9ft Sin, crossarm 4ft 111i,in, reflector 9ft 7ín, 
with 39ft co -axial cable and plug, at 21/- each, 
c /paid, or in wLOd case at 28/6, carriage paid; 
brand new R.1224A battery superhet R.X. 5 
valves, 3 wavebands, 30 -300 metres, complete less 
batteries, at £511416, carriage paid; brand new 
R1481 V.H.F. R.X. 65-86m/es with 10 valves 
and stabilizer, less power supply, at £911416, car- 
riage paid; brand new R.1132 V.H.F. R.X. 100 - 
124m/cs, etc., as R.1481, at £10/14/6 each, 
c /paid; brand new Wheatstone bridge 20 -0 -20 
galvanometer, range 0- 210ohms, can be ex- 
tended, at 50/- each, c /paid; brand new ex- 
U.S.N. AN /APA -1 C.R. unit, at 97/6, c /paid; 
T.X. ceramic H.V. condensers, 15)c.v. 750pf, 
500pí at 3/11 each, 36/- per dozen, c /paid' 
plus í,000s of other items. -Send for illustrated 
list to Clydesdale Supply Co., Ltd., 2, Bridge 
St., Glasgow, C.5. Tel. South 2706. [9314 

GW. SMITH & Co. (RADIO). Ltd.. offers 
. the following: - 

GUARANTEED sound and perfect: R.A.F. type 
39 aerial coupling units with 0 -3 and 0 -6amp 
thereto coupled meters and 100watt dummy 
aerial, 17/6 each; 1.000kc crystal units, new and 
boxed. 10/6 each; R.A.F. R1124 receivers. 
41.3mcs. complete with valves, very easily 
adapted for television. limited number only. 59/6 
each; Admiralty 1149. 2 -speed dials. very fine 
Job. 4/6 each; condensers. lmfd 5kv working. 
10/- each: .25mfd 2kv working. 2/6 each; R.A.F. 
output testers with 2 -volt valves suitable for 
adapting to 5 -metre receivers. brand new, 19/6 
each; E.F.50 valve holders. Pax 6d., ceramic 9d.. 
Octaland 7 -pin 6d. each; I.F.F. receivers. com- 
plete with valves. 29/6: selector 24vo'.t step in 
relays. 1/6 each; 12volt stater relays. 3/6 each: 
18 and 24 -way screened cables. 4/6 each: 8volt 
1 /.amp rectifiers, 3/6 each: 5ma rectifiers. 2/3 
each: 6oma L.F. cho'ces. 2/6 each: 0- 20volt ac 
meters. 214in scale, 10/6 each: plus carriage. 
G. W. SMITH it Co. (RADIO). Ltd.. 3. Lisle 
St.. London. W C 2. Gerrard 8204. (9117 
SAMSONS SURPLUS STORES, London's 

greatest surp.us depot. 
SUNV1C vacuum relays. Control voltage 220 - 
240v, breaking load 3,500watts, brand new. 
22/6, Post 8d; condensers, 2.25mfd, 2,000v, 
wig tropical, 7/6; 6mfd 1,500v wig, d.c., 5/6; 
4mfd 800v wkg trop, 5/6; 4mfd 400v wkg trop, 
3/ -; 4mfd 350v wkg trop, 2/6; te.ephone hand 
generators. brand new, 5/6; Admiralty power 
packs, input 200 -220v, output 2.5v d.c., 6.3v a.c., 
comp.ete.y smootned and rectified for diode 
valves, 32/6, post 2/6; C.R. tube unas, type 
162C, compete with 2 tubes, types VCst5177 and 
VCR139; line selection of components, includ- 
ing 3 VR65s, 1 6150, 4 diodes, brand new, 
dispatched in wooden packing case as from 
makers, £4/10, carriage 5/ -, no c.o.d; receiver 
type 3170, 14 -valve radar unit, brand new, com- 
plete with 10 EF50s, 1 HVR2, 1 U14, 1 VS70, 
1 VR137, resistors, condensers, chokes etc., dis- 
patched in maker's packing case, £4116, carriage 
5/- no c.o.d.; M.C.R.1 miniature receivers for 
mains or battery, frequency range 20 -3.000 
meters, comp -ete with power suply unit to oper- 
ate on from 100v -250e a.c. or.d.c., 2 batteries 
'phones, aerial, earth, etc., brand new, sealed 
In air -tight canisters, £11/10, without power 

pa kbut 
with 3 batteries, £8/10 ea, carriage 3/ -, 

no 
SAMSONS SURPLUS STORES, 169 -171, Edg- 
ware Rd., W.2. Tel. Pad 7851. [9297 
1,000 watts lists are send out each month: do 

you receive one? Many bargains in compo- 
nents and American valves; trade list available. 
-Watts. 38. Chapel Avenue, Addiestcne. Surrey. 

MICA condensers .1 to .01. 8d each. 7/- doz. 
assorted; 470ohm lwatt Erie resistors, 3d 

each. 2/6 dos: 600ohm lwatt, 3d each: 2.lohm. 
4.6ohm, 6ohm, 9.6ohr'., 10 watt resistors, 4d 
each; 5.000ohm lOwatt Erie, 1/- each. -Will 
Owen. 538a, Mansfield Rd., Nottingham. [9125 

ARMSTRONG 

Model RF103 
10 VALVE ALL -WAVE SUPERHET 

RADIOGRAM CHASSIS. 

SPECIAL FEATURES 
10 VALVE CIRCUIT. 

R.F. PRE- AMPLIFIER. 

NAVE BAND EXPANSION. 

LARGE GLASS SCALE. 

3 STAGES A.V.C. 

TREBLE LIFT CONTROL. 
(Operates on both radio and gramo- 
phone.) 

PLUS 6 db. BASS LIFT ON GRAMO- 
PHONE. (To restore bass cut on 
some records.) 

10 WATT PUSH -PULL OUTPUT. 

To export buyers we can confidently 
recommend RFI03 to any firm abroad 
who contemplates making a high -grade 
Radiogram or Console radio receiver. 

The lively short -wave performance 
coupled with the excellent quality repro- 
duction ensure an outstanding performance. 

We will gladly make any alterations 
to the specification to meet individual 
requirements. 

To home buyers demonstration 
model now available to interested 
callers to hear, and technical specifica- 
tion now available on request. 

It is hoped that a number (very limited 
unfortunately) will be available for early 
delivery. 

The above model is for A.C. Mains. 

We also have a similar model Type UNI 103 

for DC /AC Mains. 

* 

ARMSTRONG 
YT 

LEVISION CO. LTD. 
WARLTERS ROAD, HOLLOWAY, LONDON, n 

'Phone : NORth 3213 

4v 4a M 4v 2a. 10/6; list of radio o parts ld env. - 
Williams. 28. Stanley Ave., New Ma den. Surrey. B ¡`1 tuning gear. complete coil, switch, tuni gear. 

vV i.f.s, dual controls and circuit; £5/10 or near.- Perrett, 15. Farmcombe Rd., Tunbridge 
Wells. [9371 

TUNING scale. glass, 8X5. 3-wave. in three 
colours with drum. drive spindle, pointer and backp'ate, 15x6 each. -Will Owen. 538e. 

Mansfield Rd.. Nottingham. (9124 

15 0 type 362 A.C. mains 50cs power units, 
120 m/a @ 600v or 70 m/a @ 700v. 

as new: £2/15 ea. or offer for the lot: -H. Eng- 
lish. The Maltings, Rayleigh Rd., Hutton. Essex. 

ELEVISION aerial equipment. 5 types fully 
. waterproofed aerials available, poles, lash- 

ings, all types of feeder in stock; send for bro- 
chures: aerials installed.- Wolsey Television. 
Ltd.. 87, Brixton Hill, S.W.2. Tulse Hill 1240. 

FEW only surplus factory made s /het chassis, 
1linX5%InX2in, fitted m.w. and 1.w. ae. 

ose, and I.F. coils, 2 gang, w /change sw, valve 
holders, 16X16mfd, 41/6. post free. -Write 69, 
George V Avenue, North Harrow. Middlesex. 

'TARIAC 
200 -240v 50 cps. in 220v at 1.65 kv /a 

out., 5gns; Marccnr B.F.O. TF195L. £80; 
cond. 0.1 4.000v dc, 3/6; BC221 frequency meter, 
15gns; 1191A frequency meter. 7gns;H.R.O. and 
Eddystone coils. -Perfect, Swithland Lane, Roth - 
ley, Nr. Leicester. (9417 
THREE -STAGE resistance capacity miniature 

amplifiers with three tested 1T4 midget 
valves. 20/- each, post free; in aluminium 
case, 22/ -; spare 1T4 valves. guaranteed, 6/- 
each; holders 6d. each. -Littler, 24, Stanley 
Rd.. Whalley Range, Manchester, 16. 
(-TOPPER wires, enamelled. tinned, Litz, cot- 

ton, silk covered. all gauges; B.A. screws, 
nuts washers, soldering tags, eyelets; ebonite 
and laminated bakelite panels, tubes, coil for- 
mers: Tufnol rod; headphones. flexes, etc.; list 
s.a.e.; trade supplied. -Post Radio Supplies. 33. Bourne Gardens. London. E.4. 
"DOWER pock for Canadian 58 set and set spare 

valves. 130 /- complete: 1 /speakers, 31/2in, 
81n.; 4v, 6v telephone type indicator lamps; 
Carr fastener, Celestlon int /octal v/t olders. 
condensers, vibrators. v /controls, line cord, 
6/12v vibrator transformers. -B. Martin, 17, 
Wo -dman Rd., Brentwood. Essex. [9291 

K. Senior and rect. £4 /10; Magnavox 8in 
11, P.M. with trans., 2§/ -; conds., well known 
makes. 0.0002 15 / -, AF5c 15/ -, OPM3c 12/6; 2 
totally enclosed 0.0005 var. conks., with trim- 
mers, 12/6 each; Sin Midget spkr. 3 ohm. 15 / -, 
post ex.; asstd. parcels of useful components. £1.- Barker, 5, High St., Swanscombe, Kent. 

MANUFACTURERS' huge stocks all compon- 
ents, S,M, M/k , P.T. and block conden- 

sers, close tolerance resistors and all types re- 
sistances, potentiometer, laminations, valve hol- 
ders, glass cartridge fuses, 11 /4in; suppliers to 
leading manufacturers; all goods guatanteed.- 
L. E. Simmonds, 10. Valencia Rd., Stanmore. 
Mx. Grimsdyke 608. 

VIBRAV1 

TOR transformers, 1,500 6v to 50v 40 
m /a, 600 12v to 250v 80 mitt, 10.000 Yaxley 

type 9w single pole selector switches, 1.000 A.C. 
motor -operated switch units. 5,000 'phone and 
mike sets, reed type. MC and LR type, 100 CRTs, 

CR97, brand new, at list price.- Enquiries to 
H. English, The Maltings, Rayleigh Rd., Hutton. 

CONDENSERS 2.2 to 100pf, 10 different 
[9250 

values. 1/9 doz., your selection; 270 to 890pí. 
0.001 to 0.02, 3/6 doz.; 0.05, 0.1. 4/6 doz.; 0.25, 
0.5, 6/- d:z. bias e(ecs., 10 /50v 1/3, 50/12v 
1/6; valve holders, 4- and 5 -pin, Eng., 4d. ea.: 
4- and 5 -pin American. int. octal, 5d. ea.; 
EF50 ceramic. 8d. ea.; s.a.e. for bargain lists. - 
Hoyle, 320. Dewsbury Rd.. Wakefield. [9305 

UNIVERSAL ELECTRONIC PRODUCTS, 36. 
Marylebone High St.. London, W.1. Tel. 

No. Wel. 4058. Precision -built gearbox dial drive 
units, giving 2 ratios. 8 -1 and 90 -1. Entirely 
free from backlash. Few only; 18/6. post free. 
Send s.a.e. for particulars of cur high- perform- 
ance superhet tuning units. Special receiving or 
transmitting equipment constructed to specif a- 

KITS of radio receivers from £7/8; 4- and 5- 
valve, new materials table models. semi- 

midget; our latest kit -Wylwyn Star 1948 has 
connections for gramophone pick -up, extensions 
to loudspeaker, A.V.C., 6 hours average time 
for constructing; full details, diagrams with 
each kit; c.w.o. or c.o.d.-Isherwoods, Reme 
House. 81, Plungington Rd., Preston. Tel. 3348. 
Esto. 1936. [6788 

HEADPHONES. -Reed driven precision in- 
struments, huge purchase. brand new, 

boxed. ex -Army D.L.R. double No. 2 comp. 
with 8ft a.rds and tel, p.ug; these are not cheap 
lightweight type, post free 7/6, or 2 for 12/ -, or 
60/- doz.; export enquiries invited-Auto Coi- 
lections, Ltd.. 126, St. Albans Ave.. W.4 (Chis- 
wick 1601.) [9389 

IF. transformers, 9 -11 megs variable, suitable 
for FM or television units, 10 /6 each; BFO 

units, 465 kc /s with fly leads, 3/6 each, conden- 
sera, 8mfd paper, 1.000v wkg., 17/6; 4 mfd 2,000v 
wkg., 10 /6 chokes, LF 20h 200 ma 140 ohm. 
25/ -; 5h 200 ma 110 ohm. 8/6; ex- R.A.F. trans. 
receivers I.F.F., 24v type, 10 valves, motor 
generator. etc.. 50/ -, components wcrth double; 
ex -R.A F. amplifiers. battery. QPP2 va.ves, com- 
plete in case. 17 /6.- Television Development Co.. 
399 The Parade, High Rd., Kilburn, N.W.6. [ . 
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Specialists 
in 

HIGH POWER - HIGH QUALITY 

PUBLIC ADDRESS 

SYSTEMS 

AMPLIFIERS 
from 150 W to IkW 

W. Bryan Savage Ltd 
WESTMORELAND ROAD, LONDON, N.W.9 

Telephone : Colindale 7131 

SOLDER NEW theWay l 
-with the 
BURGOYNE 

SEVEN - SECOND ' 
SOLDER GUN 

Press the button, count 
seven, and SOLDER . 

and the bit will remain at soldering heat until 
you release the pressure, when it cools off 
immediately. 

Saves Time, Temper, Trouble 
and Fuel 

No waiting to warm up or cool down -no 
element to burn out -no mica to crack or 
splinter -no risk of shock -no risk of burning 
anything while you put the iron down for a 
minute. 
No wonder the 'SEVEN -SECOND' SOLDER 
GUN is proving so popular. 

Supplies are limited, so 
ORDER NOW. For A.C. 
mains, 200.250 volts. 

r / Carr. 
LLB Paid 

MAIL ORDER 
SUPPLY CO., 

Dept. W.W. 

24, New Road, London, E.I 
Stepney Green 2760 -39C6. 

AMERICAN BC610 tuning units with 3 vari- 
able 1 /ain shaft condensers, D.f'.D.T. switch, 

coils, crystal holder, plated case, etc., 8 -; new 
ID8 Octal L4 volt multi -valves, 20/ -; new 554, 
955 acorns. 10/ -; new 957 acorns. 1.4 volts, 10/ -; 
all post paid (send for lists of metal valves. 
lighthouse valves. A.C. relays, transformers, 
vibrators, chassis and components). -Jack Por- 
ter, Ltd., 22 -31, College St.. Worcester. [9030 

EARPHONES, low impedance with plug. 4/6: 
transformer for same, 3/ -; carbon mit with 

switch handle, 5/6; Morse keys with switch, super 
job, 5/ -; twin gang .0001 tuning condensers, long 
spindles and feet. 3/9 each: Amphenol valve 
holders, international, 7d each, 6,!- doz; Mazda 
octal. 4d each, 3/9 doz; Yaxley type switch. 3 
tank 1 pole, 6 way each bank. 1/- each. 9/- doz. - 
Will Owen, 538a. Mansfield Rd.. Nottingham. 

RADIOQUIPMENT Co.. Raunds, Northants. - 
Government surplus. C.R. tubes, 214in, with 

holder, etc., 25/ -; r.f. units, 3XVR65. 5 -way 3- 
wafer ceramic switch, etc.. £1; rotary trans- 
formers. 12 and 24 volt types. 30/ -; BC453B re- 
ceivers. no valves. 3 IFT, 24 -28 volt dynamotor. 
etc., 30/ -; post or carriage paid on all above; 
thousands of sockets, co -axial connectors, micro - 
')hones. resistors, capacitors, valves. etc.: list: 
s.a.e. please. [9089 
1 948 feeder units. -Complete range of aligned 1 e7 and calibrated feeder units with accu- 
rately printed station named scales; model A3, 
s.m.l. wave frequency changer and i.f. stage; 
model B3, s.m.l. wave, r.f. stage, f.c., i.f.. and 
double diode triode: model B5 de luxe, 3 short- 
wave bands, m.l., I5inX4r /ín scale, Magic Eye. - 
Send 21,4d. stamp for illustrated brochure to sole 
distributors, Coulphone Radio, 58, Derby St., 
Ormskirk, Lancs. [9313 
TELEVISION constructors) -We have the fol- 

lowing in small quantities: The new G.E.C. 
flat -ended 9ín C.R.T. Madza CRM91 9ín rubber 
masks, E.H.T. line trans., focus and scanning 
coils, conformers, 'lain threaded dust iron cores 
adjustable, mains trans., chokes, condensers, 
ceramic valveholders, Senter -cel. H4/200 recti- 
fiers; H.V. rectifiers: SÚ2150, U21, IW4 /500, 
FW4 /500; 1,000 other valves and components; 
all goods are new at manufacturers' list prices; 
send for lists. -E. A. Porritt, 13 -27, Wastdale 
Rd., Forest Hill. S.E.23. [9200 

TELE 
-RADIO (1943). Ltd.- Miniature 2 -gang 

condensers, 0.00035mfd, 11/6 each; 4 -gang 
0.0005 condensers, 19/6 each; Belling at Lee S- 
pin p. and s., 4/5 each; Belling & Lee 7 -pin 
p. and s., 5/- each; co -axial cable, % die., 22ft 
lengths, with plug each end (ex- W.D.), 5/ -; 
mains transformers, type T500 /180EX, 500 -0- 
500 180ma, 4v at 4a, 4v at 8a, 4vol -2a, 4vol -2a, 
£3/19/6; T.M. 600 /180AX, 600 - 500 -400 400 500 
600 at 180ma, 5volts at 3 amp, 6.3volts at 5amp, 
£4/7/6; all above items are in stock. -177a, 
Edgware Rd., W.2. Paddington 6116 and 5606. 

" 
RADIO SERVICE," East Cliff, Lyme Regis, 

Dorset, for all your components, new goods 
only; electrolytics, all 450 v.w. 8 faF 3/6, 16 +8 

6/3, 16 µF 4/6. 25µF 25 V.W. là / -; 50 µF 12 V.W. 
1/6; mains droppers, 02 amp and 0.3 amp, from 
3/6; speaker transformers, Bulgin Midget, 3/ - 
standard multi -ratio, 7/6; vol. controls. all 
values, less switch, 4/ - with s.p. switch, 5/ -' 
Rockman solder gun Irons, 230v, 23/6; electrical 
goods, 2 -pin 5 amp switch plugs, 4/6; pear 
switches. 2/4; torpedo switches. 2/ -; insulation 
tape, 25 ydsX'F.in. 1 / -; earth clips, 4d; enquire 
for any item not listed; prompt c.w.o. or c.o.d. 
service. [9182 

BUILD your own receiver: Basic kit for 5- 
valve ac /dc superhet comprises three -wave- 

band coil pack already wired to wave -change 
switch smoothing condensers, choke. volume 
control mains drooper, two-gang condenser, and 
valve holders, all mounted on ready drilled 
chassis, 131 /,inX544nX21/2in, also dial drive, 
pointer and dial. only needs wiring and small re- 
sistors and condensers, which can be supplied 
separately as a supplementary kit; valves (6K8. 
6517, 6Q7. 25A6. 25Y5G), loudspeaker and attrac- 
tive veneered cabinet measuring 20inX12'41nX 
816_.ín. can also be supplied if required, wonderful 
performance and tone, all necessary instructions, 
diagrams and circuit provided with each kit; 
basic kit only £4/18/6. diagrams and instruc- 
tions only 5/ - comp'eted kit will be demon- 
strated with pleasure in our showrooms.-Eiec- 
tron (London). Ltd.. 31. Curzon St., London. 
W.I. Tel. Grosvenor 1993. 19164 
'VALUE! Matt has it.- Special offers: Head- 

phones. w /lead and jack plug. 5/6 pair 
(boxed 2 pairs). 60/- doz pairs; silver mica 
condensers, asstd. valves, 3/- doz. 24/- gross lots; 
fixed condensers, metal block type. .03-1.5-2 and 
4mfd. 200 -400 1. working, 1/- each, 10/6 doz 
condensers, .002. 2/6 per dos; .0006. 3/- doz; .1 
.01. 9/- doz; 8mfd. 4/6: 8 +8 canned. 6/6 
16 +8 canned, 8 / -; 75mfd 12v working, 2/- each 
speakers. p.m. (less trans). 4in 17/6. 51n 13/6 
Stn 27/6. trans to match 5/6. universal trans 7/6 
line cord (still available at our special price). .3 
amp (600 hms pr ft) 2 -way 1/6 per yd, 3 -way 
2/6 oer yd; volume controls (Centralab). various 
values. L/S 3/6. W/S 4/9; 2 -gang condensers. 
PÓ ar midget. .0005 12/ -. not midget 5/6: Rother- 
mel crystal pick -ups. de luxe £2/5. P/T 16 /11 
extra: television cable aerial (lead in), 1/6 per 
vd; twin feed (insulated). 1/9 per yd; largest 
assortment of valves always in stock; let us 
have your enquiries. 
MATT RADIO SERVICE Kingston 8353. 29. 
Castle St., Kingston -on- Thames. Surrey. 

HENRY'S 
We have the most up- to-date stocks of radio rom. 
ponente for the amateur and radio service -man. 

DRY BATTERY VALVES. We can definitely 
supply from stock. DK32 (IA7) at 1311. 
DL35 (IC5) at 121 -. DF33 (INS) at 12 
DAC 32 (1H21 at 10/-. 
Also for ultra- midget constructors. IRS at 
15/10. 324 at 14/, tT4 at 14/ -. I85 at 16(10. 
All above prices are Inclusive of Tax. 

We have in addition many other " difficult " types, 
'whaling 86L6OT, 25A6, 43, 18, 68L70T, 6V6GT, 

s5Z4OT, 12B76T, 1231A7, 2526, etc., at current 
controlled prices. 
ULTRA -MIDGET COIL FORMERS. Size lin. x fin. 
Polythene, complete with iron dust core, mounting 
feet. Unparalleled bargain. 8d. each only (minimum 
quantity 6). 

LF. UNIT. Comprising IT4 valve, 1 midget iron -cored 
1.F. transformer, 465 KO', 8 midget resistors and 
ondeasen, complete In aluminium can. i.. 

1!, In. elfin. x lin., only 15., -. 

ELECTROLYTICB. Special offer of brand new 
11! mfd. 350 v. ultra -midget can, size llin. x lin. only. 
Leading make. 4/6 each. 

Sic also bave in stock a complete range of tubular and 
an type electrolytic. by leading manufacturera. 

VIBRATOR POWER UNITS. 2 volt. As for 
C madian 58 set. Completely smoothed. Output 
1.5 v. L.T. and 90 v. and 180 v. H.T. at 35 mA. 
Complete in grey metal box. Size Bin. x 3 }in. x 
411n. ln addition are supplied two 2 v. 20 a. 
accumulators in metal case, complete with plugs, 

ckets, etc., for supply to unit. The whole at 
70/. only. Brand new and unmarked. A 
bargain. 

WEARITE "P "COILS, Full range In stock, 3i -each. 

Our New List containing everything from solder tags 
to Cabinet will be despatched on receipt of stamp. 

CASH WITH ORDER, OR C.O.D. OVER Ll. 

5, HARROW ROAD, W.2 
PADdington 1008,9 

ALEC DAVIS Supplies LTD. 
18, Tottenham Court Road, 

LONDON, W.1. 
In addition to a comprehensive range of radio com- 
ponents, valves and test equipment, we draw your 
attention to the following selection of components from 
our ex- Government stock. 
METERS (an new and unused) 

0 /100 microamps S }lo. round face .. 211- 
0/500 microamps lin. round face .. 10/- 
0/500 microampe 2 41n. round face .. ..- 18111 
0/1 mllliamp 21e. square face .. .. 7/6 
0/5 ndlliamps Sin. square face .. .. 7/6 
0/160 volte Slin. round fare . .. 7/6 

Postage on meters 6d. each. 
CONDENSERS : 

8 mfd. 600 v. wkg. paper condenser, 41n. x 2in. 

8 mfd. 400 v. wkg. paper condenser, 31n. x l }la. x sin. high 
e mfd. 500 v. wkg. paper condenser, 3in. x 2in. 

eSlin. high .. 
4 mfd. 1,000 v. wing. paper condenser, 21ín. x 

x 51n. high 
4 mfd. 400 v. wkg. paper condenser, Mt. x 

211n. x2 }in. high .. .. .. .. 3/6 
Metal weed tubular condensers with wire e 

; 

nde, 
0.1 mid. /Ií00 v., 10d. ; 0.02 mfd./750 v., 9d. 
0.06 mfd. /500 v., 9d. 

0.01 mfd. 600 v. . . 

0.05 mfd. 350 v. .. .. 1/9 
0.005 mid. 350 v. . . 

Metalpaok 0.25 mfd. 500 v. .. 1/6 
Micropsok 50 mfd. 12 v. reversible .. 1/9 
Micropaok 25 mfd. 50 v. .. 2/9 
Ceramio compression mica trimmers. 

80 pF, 1/- 220 pF. 1/8 ; 600 pF, l'6. 
MISCELLANEOUS : 

Carbon potentiometers 2K, 3K, lOK, 25K, 50E, 
100K, 250K, 500K, 1 Meg, 2 Meg, all at 2/ each. Win -wound potentiometers -all normal valves: 
4 -watt type, 3/- each 2/3 -watt type, 2/6 each. 

5 mA bridge type Instrument rectifier, 5/- each. 
Ceramic mounted 2 -gang doable -spaced variable 

condenser 34 +34 pF. Size 1 }1n. x 2in. x 41ín. 
depth, 7 6. 

Metal re coller 12 volt 11 amp. output, 4' -. 
EvenPed & Vignoles bridge megger, complete with 

leather carrying case. Test voltage, 250 volte. 
New and unused, £33. 

Business Hoare : 9 a.m.- 5.80 p.m. Sais. 9 - 1 p.m. 

6/- 

51- 

6/- 

7/6 
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March, 1948 Wireless World 
METER units, 2í /,in diam. m.c.. F.S.D. lma. 

5/ -; knife switches, 4in blade, S.P.Q.B.M.. 
5/ -.- Mitchell, Holmrook, Cumberland. [919r. 

AT last we are able to offer delivery of what 
we consider to be the real thing in coil 

packs; it is our type C.3, and is fitted with 6 
M.D. coils, which are wound on Polystyrene 
formers and therefore have an exceptionally high 

Q value; the physical dimensions are only 
3t /afnX13/4X1yin, each pack is supplied with a 
circuit diagram showing how to use it to con- 
struct either a conventional 5 -valve a.c. /d.c. 
superhet, or else a 4 -valve all -day superhet using 
valves type I.R.5, etc.; we will willingly forward 
details of this and all our other products upon 
receipt of a s.a.e.-Remember the name and 
address: Meteor Electronics, Gloucester Row, 
Weymouth. [9355 

TEST meters. -Triplett, 10- 5.000v, a.c, -d.c.; 
10 -500ma d.c.; 300- 250.000ohms resistance. 

£5/10, Governóment surplus; microphonyes, high 
aunadlíilm 

tudios. £51216; han d used by 
coil, 

with 
film 

screened lead and Stack plug, £4110; 
cabinets, car radio. B nX8 xinX7in speaker 
opening, grey crackle finish, few only, 12/6; 
speakers, p.m., 2 in, 18 / -; condensers, tuning. 
twin, 400pí, spindle lin of in dia., lin of Vdn 
dia. 5/ -; twin 480pí with 2n drive drum, 7/6; 
condensers, mica, assorted parcels, 0.01- 0.0005, 
50 for 10/6; 0.01, 5.000v, paper, 1/6; 0.02, 
8,000v, paper, 2/- amid 1,200v, Paper, 3/6; 0.1, 
2,500v, paper, 1/3 0.05, 3.000v, paper, 1/3; 0.25, 
2,000v, paper, 1/3 0.1, 1,200v, paper, 1/ -; 2mid, 
1,000v, paper, 3/6. 4mfd, 1,000v, paper, 6 / -; 
lampholders, panel mounting, quick release 
front, 1/9 each; E.S. barretter holders. pax. base, 
6d. each; valveholders, E.A.50, 3/- doz.; spring 
retainers for E.A.50, 3/- doz.; 4 -pin English. 
3/- doz.; write for list, now in preparation of 
these and many other bargains.-Frank Shirley, 
20, Hanson St., London W.I. [9203 
S1ELENIUM h.t. and 1,t. rectifiers, foolproof 
k7 charger kits, speakers, mikes, etc. Add 7d 
postage up 

with all rectifiers and charger kits. 
selenium rectifiers, 12v 3amp, 22/ -; 

12v 4amp, 25/ -; 12v Sarno, 27/6; also giant 
finned 12v 6amp type, 33/ -; smaller types, 
12v 2amp, 12/6; 12V 1 amp. 10/6; 6v 2 amp, 
9/6; 6v i /,amp, 5/6; 12v /amp, 7/6; higher 
voltage types in stock. including 24v 2.5amp, 
36/6' 24v 5amp, 44/6; many others. New 
small space type selenium h.t. rectifiers for 
converting a.c, /d.c. sets to metal rectifier, 250v 
60ma or 110v 60ma, 9/6; 350- 0 -350v 80ma, 
13/6; eliminator type, 120v 20ma, 7/6; or 
with mains transformer, 2v trickle charge 
rectifier, two 8mfd condensers for 120v 20ma elim- 
inator, 3916. New Germanium crystal diodes, 3/9. 
Charger kits, no rheostat or ammeter required, 
S.T.C. 12v 3amp rectifier with 50watt trans- 
former and ballast bulb for 2v to 12v charger. 
45/ - ditto but with 2amp rectifier, 36/6; ditto 
but 6v 2amp rectifier for 2v 6v charger, 35/ - 
ditto with 6v 3amp rectifier, 42/6. Mains 
transformer, 75watt with 12v 4amp rectifier 
and ballast bulb for 2v to 12v charger, 62/ -; 
ditto but giant 6amp rectifier and 140watt 
transformer for 6v, 12v charger, £5; 2v, l/-amp 
trickle charge rectifier with transformer. 13/6; 
6v 1.5amp rectifier with 25watt transformer, 
26/ -. Heavy duty charger kit for small radio 
store for continuous use. one to 20 cells at 
lamp, £4/15; ditto but 2amp £6/15; guaran- 
teed one year. 0 -6amp ammeters. 12/6; i /ohm 
lOamp slider resistances. 13/6. Rola Bin P.M. 
speakers, less transformer, 17/6. Lustraphone 
moving coil microphones, 58/6. Dubllier 8mfd 
500V Drilitics, 4/ -. 
CHAMPION. 43, Uplands Way, London, N.21. 
Tel. Lab. 4457. 19410 

SUPREME RADIO, 746b. Romford Rd.. Manor 
Park, London, E.12. -This month's special 

bargains: Electrolytics, 32mfd can 500v.w., 5/6 
ea.: 32 +32 350v.w.. 6/6 ea.; 24 +8 screw type 
350v.w., 6/6 ea.; 16 +16 can 350v.w., 6/9 ea.: 
16+8 450v.w.. 6/- ea.; 16mfd 450v.w. can. 4/3 
ea.; 16 cardboard. 4/- ea. 8 +8 450v.w., 5/6 ea.; 
8 +8 +8 500v.w., 6/9 ea.; 8mfd can or cardboard, 
3/6 ea.; 4mfd screw can type 550v.w., 15/- doz.; 
midget 4mfd 350v.w. tag ends, 18/- doz.; 25 -25 
tag ends, 18/- doz. 50 -12 tag ends. 16/- doz.; 
20 +29 450v.w., 5/6 ea.; 0.5mfd 350v.w., 9/- 
doz.; 0.25mfd 350v.w.. 9/- doz.; condenser clips, 
4/6 doz.: volume controls, 50k. short spindle, 
12/- doz.; standard sizes. long spindle, with s.w, 
100k and 50k. 36/- doz.; 5k up to 2meg, 4./- 
each; 250k les s.w.. 24/- doz.; 2.00011 w.w. less 
s.w., 12/- doz.; carbon resistances, iwatt 20, 27 
75. 150k, 4/- doz.; 10k 5watt, 5/- doz.; special 
clearance line ',watt resistances. 1000. 15011. 
20011, 30011. 40011. 50011. 2k, 2.2k, 5k. 10k, 20k, 
30k, 75k, 100k, 250k. 500k, 1.5k. 2meg., these 
values at 2/- doz. or 21/- gross only while stocks 
last; also resistances- ?!,watt 10011. 22011. 35011 
1.00011. 3.3k. 4.7k, 10k, 15k, 22k. 30k, 40k. 47k, 
100k, lm. 2m, 2.7m, more useful resistances, 
'/,watt assorted sizes. short ends, 1/6 doz.; 
Madza octal valve holders, bakelite or Paxalin, 
2/6 doz.; 4 -pin U.K. . ceramic valve holders. 1/- 
doz.; anchoring tags on panel. 3/- gross; Paxalin 
panels with tags, 3 ways, Id.: 000.5 mica fixed 
condensers, 2/6 doz.; Westectors, 1/8 ea.: ear- 
phones, 5011, with head band, 4/6 pair; high re- 
sistance with head band, 8/- pair; earphone or 
mike. 3/- ea.; telephone inserts, V6 ea.; hand 
telephones with ear and mouthpiece complete. 
6/6 ea.; ex -Govt. test meters' send for price list 
of servicing material, s.a.e. all enquiries; c.w.o.; 
no c.o.d.; send 6d. extra for packing and 
postage. [9282 
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can be brimarized by you. Full particulars 
on request from 

BULLS 
Also about following rare types . 12A7, 25A7, 36, 
39/44, 6F5, laws, eso, 6P8, 1253, ]SDI, 50L6. 
For full List of all rare and popular Valve Types, 
at B.O.T. prices, see our advert. ou page 51 of February 
issue of 

" WIRELESS WORLD." 
or ask for our Free List. 

And here L a selection of mise. types you may have 
been searching for in vain : 1120, 1012, 329, 1914, 
1920, 1905, 340, 452, 1926, 2060, 1561, 1038, 45111, 
410P, 42PTB, 41H50, 210D6, 1626, 7193 4101, 801, 
829, 367, 884, PmSB, P650, 882018, TCH24, Pm4DX, 
APP40, H210, 82034N, HP13, L95B, L25A, 8435, 
T21, PM4, VU39A, DD101, PV495, LL28, P02, 
L2B, PM2DL, D0/80, W213, DDT48, ?POE, 052, 
AC /L,17Y5 /800, D1P10. 

And 101 more Tepee by 
MOLLARD, BRIMAR, CO880E, EVER- READY, 
FERRANTI, MARCONI, OSRAM, MAZDA, PHILIPS. 
TIINOSRAM, DARIO, EXCO, OSTAR GANZ, HIVAC, 
LISSES, PHILCO, SIX- SIXTY, TRIOTRON, RAY- 
THEON, R.C.A., and many others. 
Order C.O.D. above listed or equivalents (subject to 
stock). Please enquire for any valve you require, even 
if not listed in Feb. We may have it. Old and new 
types arriving daily. Old stock at pre -mcreased and 
pre -Budget prices. Just in: 35L13OT, BAB ?, SKI Metal, 
647. 11D5, SAS, 1275. 2X2, 2515G, E11.32. PPM, 
(Pen NO) ZIA, Zec, LP220, MP.Pen, 

TELEVISION Bairdsr "GARRICK Model. 
(Radio -Combined), 12 inch Tube. giving brilliant 
picture, 101 by 84. Delivery and demonstration free. 
EXCERPTS hem our Stock List : 
Taylor Junior 120A £8 8 0 
Taylor Molt-wanes Universal £11 11 0 

And the Complete Range on easy Terms. 
Avo Minor Universal (at old prices) £8 10 0 
Avo Battery Oscillator £12 0 0 
Aro Minor D.C. Model £4 0 0 

Also all other models at old prices. 
Instruments of other leading makes in 

stock. 
Service Sheets, 2 dozen, Britleh and 

American, our selection, good value £1 1 0 
" Radio Upkeep and Repairs " 7 6 
"Radio -Craft," American Library, 10 

Books £1 16 0 
E.M.I. Fisk "Solarisoope," a novel 

instrument, shows night and day areas 
of world for any time of year or hour £1 1 O 

Ex -A.M. Batteries, inert, 120 volts 10 9 
Midget tin. Speakers, suite MORI, also as 

extensions or mikes, only 7 6 
Sin. Sneakers 15 0 
"Peter Pan " Kit, 47411, for UnivAxal 

4 -valve Receiver £13 17 9 
"Hermes " Personal Miniature Receiver, 

4.valve superhet, portable, in Book - 
form £18 0 7 

"Amplion" Delegate, AC /DO, All -wave 
Midget Receiver £19 3 5 

" Barleota " Adhesive Thread, spool 4 6 
Dagole D.P. Volume Controls, 2 meg , 

with switch 6 9 
Also most other valves with and less 

switch. 
Pliers, 6in., insulated 4 9 
Hunts 8 mid. 500 v. Condensers 4 6 
B.I. S -8 mid. 600 v. Condensers 6 0 
Celection loin. Speaker, £2 5 0 
Goodman lain. Speakers £6 10 0 
Vidor Portable Cookers, with oven (no 

Tax) £2 2 6 
WallTelephones, complete installation of 

2 instruments and 100ft. twin wire and 
insulating steplee £3 15 0 

Trimmer Tool Kits, improved, 10 Tools 
at old price £1 11 0 

0.5 mA. Liminons lira. Meters, made by 
Victoria Instruments 12 6 

"Baffles " Scratch Remover Kit, for 
renovating cabinets 5 6 

Speaker Fabric, modem weave, coupon 
free, 5 eq. -tt 3 6 

Flik "o "Disk ohms Law Calculator 7 6 
Hydrometers, non -break, 7,6. Midget 

Ball Type 1 9 
Ex-LAY. Aluminium Telescopic Masts, 

Oft. 10 0 
Ex- R.A,F. Steel Telescopic Marts, 9ft 16 0 
Chassis Cutters, lain. and lltn., 12,6; 

also lain. 
Solon Pencil Bit Solder Irons, 230.250 v. £1 1 
Thermostatic Soldering Irons, for fine 

work, 70 watts., 12 ors. £1 4 0 
EXPORT. We are fully equipped for safe Packing and 
Despatch from the smallest item to bulk. All orders 
immediately despatched and folly insured. 
STOP PRE88. Electric Alarm Clocks £3.19.6. Elec- 
tric Wall or Mantel Clocks £1.19.6. Condensers 8'MFD 
350 Volt miniature 3,8. 32 RFD 450 Volt Small Ossi 
4.8. 16 MFD 175 Volt 1/11. Tuning Heart all ready 
wired, tooted, aligned and ready for use £5. 

Plan. o rite immediately to (W.W.) 

10 6 
0 
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THE N.R.S. " Overseas 5," 5 -valve 3 -wave 
superhet assembly for a.c. mains. £6/17/6, 

universal model £6, consisting of all main com- 
ponents, factory mounted on chassis, only small 
resistors. capacitators required to complete. 
valves, speakers and highly polished veneered 
cabinets available' send postage full specifica- 
tions; component bargains; Selenium metal rec- 
tifiers, very compact, 250v 45ma 5/ -, 350v 70ma 
8/6; filament transformers, ideal converting 
midgets to a.c., 6.3v 1.5amp, 12/6; standard 
shrouded mains transformers, input 110 -250v 
300 -0 -300, 6.3 and 5v output, 27/6' superior 
permeability tuned i.f.s., 465 kc /s, 13/6 pair; 

7h -flux p.m. speakers, 5in, less trans., 17/6. 
M with 24/6, 81n R. & A. less 21/ -, with 
6; revolutionary new high " Q " 3 -wave iron - 

cored coil packs, unusually compact, 33/ -; im- 
mediate safe despatch all Avo instruments; 
Pullin ten thousand o.p.v. multimeters, a.c./ 
d.c. /ohms, lOgns; Polar 0.0005 2 -gangs 8/6: 
electrolytics, 8 plus 16, 350v, 7/ -; 25 pM-s 25, 
200v (ideal midgets). 7/6; 25mfd bias, 2/3; send 
postage for special W.W. monthly bargain list; 
terms, c.w.o. or c.o.d., postage strictly extra 
under £5.- N.R.S., 66, Park Rd., London. 
N.W.3. Gulliver 1453. [9093 

HARRY JAMES PRODUCTIONS, 270, Leith 
Walk, Edinburgh, 6. -Mail order specialists. 

c.o.d. or cash with order. Electrolytics, new not 
W.D. surplus, B. I. Hunts, etc., 8mfd blocks, 
3/6; 16 +8 blocks, 6/6; 8+8 can, 6/3; 16 can, 
5/6; 8mfd B.I. tubular 4/ -; 0.25mfd 25v, 5/2. 
T.R.F. chassis, 4/6; chokes, midget 5/ -, standard 
7/ -' T.R.F. coils, M. & L 8/6 pair; coil packs, 
16 -50, 200 -590, 800 -2,100, complete with trim- 
mers, switch, etc., mounted on one unit, 321 -; 
condensers, 0.1, 0.01, 0.05. 500v, 8d. each; vari- 
able 
loudspeakers, 

0.0005, 12/-: 
19/6; firkin 

13,6; 

1,000ohms, 29/6. Bin P.M., 25/ -; resistors, i /swatt 
6d, lwatt 9d; volume controls, long spindle, W'S 
5/6, L/S 3/6; transformers, 350 -0 -350 80ma 
British or American heaters, 30/ -; output multi - 
ratio, 9/ -; valve holders, 5.7 -pin and Octal 7d; 
Amphenol type, 9d; voltage droppers, 0.2a 1,000 
ohms, 3/9; 0.3a B00ohms, 4/9; line cord, 3 -core, 
0.3a, 9d ft. Valves. C.o.d. Large stocks of 
British and American types. Enquire for any- 
thing in radio. S.a.e. for lists. [8851 

SPEAKER trans. tapped output, ultra- midget 
5/ -, midget 5/6, standard 8/ -; P.P. output 

(6L6 valves, A/A load 6,600ohms), output 7.5 
and 15ohms, 21/ -; P.P. modulation trans. for 
807 valves, audio power 3owatts, 2 -1, at 12/6; 
chokes, ultra- midget 40ma 5/ -, midget Soma 5/6, 
standard 100ma 8/6; by. duty 150/200ma, 12/6; 

Ruco " tuning assembly, assembled and fully 
wired for s.m.l. waves. On chassis. dial, pointer, 
i.f.s. coils, padders, etc. Series heater wiring 
for use with 6k8g, ek7g valves, complete, fac- 
tory tested arid aligned, with circuit £5; 5v 
superhet, fully drilled chassis. 11'/1X51/ X2í/rin, 
7/ -; Weymouth midget 1.c. i.f. trans., 465kc /s, 
brand new. pr. 18/9; standard 1.f. trans.. pr. 
15/ -; ditto Ifs 2mc /s, each 2/ -; m /1. t.r.f. 
coils with reaction, circuit, pr. 7/6; m /1. i.5 
t.d.f., pr. 10/6; s.m.l. ser. and ose.. pr. 10/6; 
sleeving, all colours, lmill., 35/40 yard reels 
1/6; twin variable resistance, 300ohm, lamp. 
25/ -; Yaxley type, 3 -pole 2 -way 2/ -, 4 -pole 
3 -way 3/ -, 4 -pole 4 -way 3/6; nice type DPDT, 
2/6; comprehensive lists monthly; 2í,4d. stamp 
enquiries; postage extra all orders. 
O. GREENLICK, 265, Whitechapel Rd., London, 
E.1. Tel. Bishopsgate 5907. [8799 

EW STC selenium rectifiers, F.W. bridge con- 
.1.11 netted, latest damp-proof finish, 17v 1.5e 
12/1. 2a 15/5, 3a 21/6, 4a 25/- 5a 27/ -, all p.f.; 
33v 1.5e 27/ -, 2a 29/6 3a 35/ -, 5a 43/6, 50v 4a 
54/ -, all p. 10d; heavy duty tape, 7in sq al. 
cooling fins, 17v 6a, 34/1, P. 1 / -; 16v 10a, 43/8. 
P. 1 / -, 33v 6a 64/ -, 10a 71/ -, 28v 20e 140/ -, 54v 
6a 90/ -, 90v 6a 142/ -, 110v 6a 166/ -, all p. 1/3; 
also special line, 65v 1.5e 50/ -, P. 1/3; metal 
rect. conversions for all valve type chargers; 
Philips type 367 from stock; no alteration to 
existing wiring and can be fitted in 5 mans; 
conversions for Tungar valves; please state type 
No., make, A.C. input and D.C. output amps 
when ordering; specialised rectifying equipment 
for schools, labs. and technical colleges, we can 
supply F.W., H.W., doubler and push -pull retti 
fiers of all types up to kW sizes. qutions by 
return; kits, comprising rect., transformer and 
rheostat, 16v 10a £6/12/6, 17v 6a £4/12/6, 33v 
6a £7/19/6, 16v 5a £3/2/6, vent. steel case 7/6 
extra, 16v 4a £3, case 7/6; 16v 2a 38/6, case 
7/6; transformers, 220 watt for 16v 10a, 65/1, 
post 1/4; 130 watt for 17v 6a, 47/6. post 1/3; 
110 watt for 16v 5a, 41/6, post 1 / -; 90 watt for 
16v 4a. 35/6, post 1 / -; 40 watt for 16v 2a 23/6. 
post 10d; slider resistances. all values, 150 watt 
24/6, p,st 9d; 0.4 ohm 25a 27/6. post 1 / -; Zenith 
7/6; transformers, 220 watt for 06v 10a, 65 / -, 
post 1 / -; 1.2 ohm 20a 42/6, post 1/3; switches, 
H.D. 6 -way QMB rotary, carry 15e. 8/6, post 
9d; 7 -way stud type, 15e. 6/6. post lid; 20 -way 
similar, 11/6, post 1/ -; fluorescent fittings still 
available, see Jan. issue; c.o.d. on post goods 
only; others c.w.o. or pro -forma invoice. trade 
supplied; special, few only, chargers with STC 
rectification, up to 12 cells at 4a with 2 M/C 
meters fuses in vent. steel case. 18lnX11'nX1311. 
200 -250 A.C. input; these will deliver 28v 6a to 
res. load, £9 /10 plus cart.; generators, 24 -28v 
50a new. £7/10 plus carr. Ihp 4- stroke petrol 
engines complete with pulley and tank, £13 plus 
cart,: established 14 years.- Pearce, 66, Gt. Percy 
St., London, W.C.1 (nr. " Angel "). [9391 
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LASKY'S RADIO 

SPECIAL OFFER 
EX -A.M. RADAR 
RECEIVER UNITS 

Containing 17 valves. 
it VR91 (Civilian Equivalent EF50) 
2 CV66 ( , RL37) 
1 VÁ134( RVR2) 
1 VU39 ( ,. 113) 
2 VR92 ( EA50) 
1 CV188 (Neon voltage stabiliser) 
1. VR137 (Civilian Equivalent ECM) 
1 VR507 (Spark Gap) 

Dozens of components, condensers, resistances, valve - 
holders, coils, variable condensers, trimmers, co- axial 
connectors, toggle switches, transformers, etc., etc. 
These receivers are absolutely brand new. In the 
makers original sealed cartons. 
The chassis le totally enclosed in grey metal cabinet, 
size : 18in. long, 741n. deep, 8)in. wide. Approximate 
weight 28 lbs, The complete receiver Is packed In a 
o codex crate for safe transport. 
Total weight when packed 40 lbs. approximately. 
Original cost of this equipment was well over £35. 

LASKY'S PRICE 
85/- 

Carriage: England and ilotes,1 /- exia: Scotland 6/ -. 

Send ld. stamp for our current list of radio components. 
and other ex- Government bargains. 

LASKY'S RADIO 
370, Harrow Road, Paddington, W.9 

'Phone CUliningham 1979 
Hours : Non. to Sat. 9 a.m. to 6 p.m. Thum ho l t da y 

PEERLESS 
TYPE 1047 RADIO CHASSIS 
This chassis is now available as an AC /DC 
model, and can also be supplied as a complete 
Radio Gramophone with twin speakers, 
acoustic labyrinth, etc., in walnut cabinet by 
one of Britian's leading designers. 

Among its principal features are:- 
to stage superhet circuit. 
to valves (including magic eye). 
RF amplifier. 
2 IF stages. 
4 wave bands. 
io Watts push -pull output. 
Tropicalised components. 

Communications enthusiasts should 
write for details of our 1546 Chassis. 

PEERLESS RADIO LIMITED 
371, Kensington High St., LONDON. W.14 
Phone : W EStern 1221 

G. 

A. RYALL 65. Nightingale Lane, London. 
S.W.12. -b all order only, postages extra. 

c.o.d. £1 or over, please send large envelope for 
our full list; U.S.A. make metal cased 500v tubu- 
lar 0.1mí, 7/6 dozen; silver mica, 200pí, 300pf, 
400pí, 500pf, 4/6 dozen; 500v wkg. micamou.aed 
0.004mí, 4/- dozen; mica 0.01mí, 3 -2/ -; Mans - 
bridge lmf 500v wg., 3 -2/ -; all condensers 
guaranteed; Amphenol type British 5 -pin valve 
ho.ders, 4/6 dozen; U.S.A. pax Ain 4 -5 -6 -pin, 3/6 
dozen; vo:ume controls, 10,000 medium spindle, 
1/6; 250,000ohm shirt spindle, 1/6; bar type 
3 -gang, 0.0004mí short spindle, 5/ -; bar type 
4 -gang 0.0004mf, 5/ - resistors, '4watt, ) /.watt, 
100ohms to 2meg, level assortment, 40 -5i -; 
plastic group boards, drilled, less tags, 9w types, 
3 -1/6; switches, SB, 2p 6w; min.ature cir- 
cular switches, 2/ -; 3B 2p 6w 5p total, 
2/6; 3B 3p 3w, 2/3; res. panels, 5w with 
25mf 12v and 3 res., 1/3' 12 -way group 
boards with 9 -iwatt and VVwatt res., 2/ -' 
all new; 20 types in stock; octal plugs, cap anti 
socket, 3 -2/6, with tags 3 -3/ -; high resistance 
'phones with sponge earpads, with good class 
microphone, all wired into plug, rubber padded, 
plug type 10H/10991, 10/9 pair; metal boxes, 
b.ack finish with 1/yin paxoiin panels, fixing lugs 
and corner sockets, size 81 /2X75 /5X3)kin deep, 6/9 
each complete; international octal valve ho -ders, 
paxolln chassis type, 46 dozen; metal -cased 
tubulars, 0.5mf, 350v, at 71d C., wire ends, 
3 -2/6; 15 re.ays in carrying rack, mounted, with 
cover, 42/6. [8928 

FR1TH 
RADIOCRAFT, Ltd.. the Leicester 

Specialists, offer from their comprehensive 
stocks: Bendix radio compass receivers, model 
IN26C, 3 bands covering 150 -325, 325 -695. 695- 

1,500 kc. 2 R.F. stages, with 12 metal valves and 
rotary converter for operation on 25v D.C.: Ben - 
dix receiver RA10. 4 bands covering 150 -400. 400- 
1,100 kc, 2 -5, 5 -10 mc, R.F. stage with 7 
eaves and rotary converter for 24v D.C.; price 
for either model £10, compete with full instruc- 
tions for converting to A.C. operation; R.C.A. 
S'ament transformers, 210- 230 -250. 40 -60 cycles. 
2 X5 IOa, 5v 20a. 2.6v 10a, all centre tapped, 
unrepeatable at £3; standard " U " channel steel 
racks (for 19in panels). 4ft loin high, with base 
pates, £2: Jones plugs and sockets. 12 -way. 5/- 
per pair: 20. 40 and 80m Eddystone 4 -pin coils, 
5/- set of 3: Woden de luxe potted mains trans- 
formers. 300 -0- 300/120 ma. 6.3 and 5v LT, 39/6: 
-lotted output transformers. 7.0004 CT. 3 -151) 
sec, 25w, 29/6; potted smoothing chokes to match, 
25/ -. set of 3. £4/10: tuning condensers. 160of, 
3 -gang. ceramïc insulation. Wingrove & Rogers. 
7/6; ditto .0005 3 -gang. 7/6: meters. Sin flush 
typ 0 -100 micro -amps (100004 /v). 21/ -; 0 -20v 
A.C., 12/6; 10 -0 -10 ma D.C.. 12/6: 1 -0 -1 ma 
D.C.. 12/6; 0 -20a D.C.. 5 / -; 350 -0 -350 millivolts 
D.C., 15/ -: 0 -500 microamps D.C., 25/ -; 2ín 
square flush type 0 -1 ma. 25/ -; 50- 0 -50a, 7/6; 
0 -20v D C.. 12/6: 0 -.5a R.F., 7/6: 0 -3a R.F., 
7/6; bargain parcels: service type multi -way 
plugs and sockets. 12 assorted. 5/ -: Systoflex. 72 
yards assorted. 5/ -: new resistors and condensors. 
25 assorted 5/6. 50 assorted 10 /6. 100 assorted 
£1; satisfaction guaranteed or money refunded 
without question; latest lists free on request; 
trade supplied. 
FRITH RADIOCRAFT, Ltd.. Leicester. Tel. 
50027. 

R ADIO CLEARANCE, Ltd., 27, Tottenham Cg 
1.I, Rd., London, W.1. -10 -valve S.V. rec. 
R1481. range 65 -86 m /cs. RF (VR65). OSO 
(VR66) mixer (VR65). 3 I.F.s (VR53's) det. and 
a.v.c. (EB34) AF (VR57). output (VR67), bin 
S.M. dial. B.F.O., tuning meter. R.F. and L.F. 
gain controls, require PP 250v HT 6.3v L.T., 
all brand new in wcoden transit cases; as our 
previous lot, and we are now able to offer these 
sets which lend themselves readily to modifica- 
tion for 5 mtes., F.M., etc., at £7/19/6; circuit 
diagram supplied with each receiver, carriage 
paid; meters, all moving coil, 0 -1 ma. 21n square, 
10/ -; 0 -10 ma tin square, 9/6; 0 -30 ma 2C,in 
circular, 8/6; 0 -150 ma tin square, 9/6; 0 -200 ma 
2, .in circular, 10 / -; all the above are flush 
mounting; 750 micro amp 2i /, /n circular p'.ug in 
calibrated 0 -100 fer use with thermo- couple as 
radiation meter. 8/6; Mansbridge condensers, 
0.1 5.000v 5/6, 4 mf 1,000v 5/ -. 10 mf 500v 5/6. 
1 mf 1.000v 1 / -, 2 mf 300v 10d, 0.25 mf 2.000v 
1/9, 0.5 1.200v 1 / -, all wkg. voltages; P.M. 
speakers, large magnets. alt. speech coils, 5in 
:ess trans. 16/11, with trans. 19/11. 10in with 
trans. 37/6. all new and boxed; electrolytics. 
8 mf 170v 2/ -, 4 mf 350v 2/6. 450v 2/9, 8 mf 
450v 3/3. 8 +8 4.50v 5/ -, 8 +24 350v 5/ -. 
16+24 350V 5/6, 16+32 350v 5/6, 16 +16 350v 
5/6. 16 +8 450v 5/6, 25 mf 25v 2/ -. 50 mf 12v 
1/6, 100 mf 12V 1 / -; vis. ind. ex- R.A.F. cross 
over needle. as used 131155. with 2 60 micro 
amp movements 5/11, type 3 with 2 300 micro 
amp movements 4/ -; panel mounting single fuse 
holders. 1/ -; gang conds.. single 0.0005 2/11. 
single 0.00015 2/3. 2 -gang 0.0005 with epicyclic 
10/6. 4 -gang 0.0005 8/6. air soaced variables. 
I.í spindles, 30 p.f. 1 / -, 50 p.f. 1 /6, 75 p.f. 1/6; 
toggle switches. DP.ST 2/ -. DP.DT 2/11. DP.ST 
bakelite 1 /6. SP.DT bakelite 1 /6: volume con- 
trols with SW 214in spindle, 5K. 108. 25K. 50K. 
100K. 250K, 500K. 1M. 2M, 5/6; special 50K 
only with SW long spindle, 4/ -: volume controls, 
carbon No. SW, 10K, 20K. 50K. 100K. 1M. 2/ -; 
volume controls, wire wound. no SW, 2004. 
4004. 500n, 1K. 2K, 10K. 20K, 50K, 3W type. 
2/6: 15 watt 5002 4/ -; output trans.. standard 
pentode 3/9. heavy duty 50 -1 (5.000/211) 4/6: 
switches. 1P 9W 2/6, IP 3W 1/9, 2P 4W 313 
long spindle 3/6. SP IOW 2B long spindle 3/6. 

OPPORTUNITIES 
IN RADIO 

Get this FREE Book 

"ENGINEERING 
OPPORTUNITIES" 
reveals how you can 

become technically-quali- 
fied at home for a highly 
paid key- appointment in 

the vast Radio and Tele- 
vision Industry. In 108 

pages of intensely inter- 
esting matter, it includes 
full details of our up -to- 
the- minute home study 
courses in all branches of 
RADIO and TELEVIS- 
ION, A.M. Brit. I.R.E., 

A.M.I.E.E., City & Guilds, 
Special Television, Servicing, 

Sound Film Projection, Short 
Wave, High frequency, and 

General Wireless Courses. 

We Definitely Guarantee 
rr NO PASS -NO FEE " 

If you're earning less than f 10 a week, this 
enlightening book is for you. Write for your 
copy today. It will be sent FREE and without 
obligation. 

BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 

388b, Shakespeare House, 
17/19, Stratford Place, London, W.I. 

ma' !/Fm 
NEW FOLDER-- 
tells you all about the complete 

range of Henley SOLON Electric 
Soldering Irons, for the standard voltage 
ranges of 200 /220 and 230/250: 65 watt 
and 125 watt models fitted with oval 
tapered bits or pencil bits and 240 watt 
models fitted with oval -tapered bits are 
available. 
Write Today for the new folder ref. Y,io 

describinc 

W. T. HENLEY'S 
TELEGRAPH WORKS CO. LTD. 

(Engineering Dept.) 
51 -53 Hatton Garden, London, E.C.I 
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IIASTLE RADIO for new and up -to -date com- l../ poneaLs, °ring your set up to the mosern s,anaaras uy fitting a pair of bulnmersby vart- 
ao.e selective 1.F. transformers. high gain. Litz wound. adjustable iron dust cores, oandwith 6- la kcs, oniy 21,- pair; Suminersoy m.uget tun- ing coils. very nigh gain. distreneturmers, adjust - ab.e dust cords (as used oy cos pack manufac- turers). 3/3 each: Wearite type ad,ustao -e uust- cored coils. 3/6 each; standard I.F.s. 15,'- pair; I.F. filters. 3/- eacn; Osni,a cot.pack. a midget 
pack with a high performance. 33/ -; the Osmoz Radio Hear., toe easy way to build an emdent 
receiver. G5í16: the Albion coil pack. the pace 
built to a s.andard, 36,6; 2 gang .0003. 10, -; 5- vitae semi -midget chassis. 4/ -; wa.nut veneered 
caomet fur tn.s chassis. 35/ -; 2 -speed drive, 2/6; 
epicyclic drive, 2, -; ceramic vo.tage droppers. 
.3 amp. 4 tappings. 5 / -; dials. 3, -; pointers, 
speakers, line cord, etc : write for latest list; 
ternis. c.w.o., p.us 6d postage.- Castle Radio. 
11. Mill Lane. Margate. Kest. 9394 

WANTED, EXCHANGE, ETC. 
ANTED, A.R.88 service manual; state price. 

VT -Box 5530. 19234 D ADIO.,ttA51 or television cabinet, dimen- /L sions, price. -Box 5663. i9299 
WANIEu, ARBB or similar receiver, good con- 

dition.-9, Langdon Rd.. Rochester. 
CATHODE ray tubes. 9in and 12m, magnetic. 

wanted. -Day, 36, Vivian Ave.. Wemoley. 
Wit), taco 'lvn.'1A201 Svc. Slats.; £1 pd.- 

4, New Zealand Av.. Walton -on- Thames. 
MAGNAVOX 44, 2,500 fie:el, energised speaker. 

-Prendergast, 14, Veru.am tv .. Laveipool. 
COLVERN Ferrocart coil, G3, without switch. 

-- Tedman. Corner Cottage. OPchurch. 
Leamington Spa. 19230 

RECORD changing unit urgently required fu: 
fitting into radiogram cao.net; well -known 

modern make preferred.- -Box 5534. [9246 
LAX- SERVIC- valves wanted, equiv. to Er'3J, li EF36 and E1.32, any quantity: all letter.- 
answered. -N. R. S.. 66. Parkhill Rd., London. 
N.W.3. 19094 

WANTED. in good condition, dozen Ferranti 
resistance holders for 2i. -watt cartridge 

type. -Offers to McEwan, 70. London Rd., Slea- 
lord, Lincs. 19108 

ANTED, Douglas No. 3 or similar coil wind- 
ing machine. in first -class condition only. 

-Thermlonic Products, Ltd.. Pratt Walk, Lam- 
beth, S.E.11. (924. 

VO. 78 33Ií motor 
required. with or without 

tracking gear; will pay exceptionally good 
price. -Write BCM /KATHERINE, c/o 3, Blooms- 
bury St.. W.C.I. [9216 
`,MALL 28v U S.A. aircraft receivers. type tJ CBY 46104 with M /gen., offer £6; also Unl- 
click -stop mechanisms from 1154 T.X. offer 15/- 
each (one) -Crarnpin. Grimsby. 

REPAIRS AND SERVICE 
MAINS transformers rewound. new trans- 

formers to any specification. 
MOTOR rewinds and compete overhauls; first - 
lass workmanship, fully guaranteed. 

F.M. ELECTRIC Co., Ltd.. Potters Bldgs., 
Warser Gate. Nottingham. Est. 1917. Tel. 3855. 
Air AIRS transformer rewound and constructed 
111 to any specification; prompt delivery. - 
Brown, 3, Bede Burn Rd., Jarrow. 13460 

LOUDSPEAKER repairs. British. American, 
any make. moderate prices.- Sinc;air 

Speakers, 12, Pembroke St., London, N.1. Ter- 
minus 4355. 13308 
'PEST instrument repairs. Electrical test in- 
1 struments repaired and recalibrated. Quick 

service. guaranteed work; Avo a speciality. - 
Electrico. 99, George St.. Croydon. 18099 
LOUDSPEAKER, repaired: transformers. clock 

coils, chokes. rewound; prompt attest.om. 
prices quoted. -E. Mason. 5. Balham Grove. tial- 
ham, London, S.W. 17667 

REWINDS and conversions to mains and out- 
put transformers, from 4/6; pp equipment 

a speciality.-N.L. Rewinds. 4. Brecknock Rd.. 
N.7 Tel. Arnold 3390. Í6283 

ELECTRICAL measuring instruments skilfu..y 
repaired and recalibrated.-- Electrical In- 

strument Repair Service, 329. Kilburn Lane, 
London, [V.9. Tel. Lad. 4168. [6935 

AREWIND 
service which duplicates or modi- 

fies as required; transformers. lour'..pealters. 
etc.; prompt returns.- Raidel Services. 49. Le. 
Addiscombe Rd.. Croydon. Cro. 6537. 

SECOND to none.- Rewinds to mains trans- 
formers, gram motors, pick -ups. armatures. 

electric clocks. etc.; guaranteed satisfaction; 
trade invited.- Laycock Bros., 36. St. Stephen's 
Rd Manchester Rd., Bradford. 

REWINDING of all types of transformers 
chokes, etc.; quick service: motor rewind 

of all types: replacement bobbins supplied; new 
transformers to any specification. -Radio & 
Transformer Services. 570, Manchester Rd.. 
Hollinwood, Lanes. 

LOUDSPEAKER repairs, any make. reasons :' 
prices, prompt delivery. to the trade an 

quality fans: 25 years' combined experience wiii 
Rota. Magnavox. Goodmans. Celestion.- Soun,. 
Service Radio. 80. Richmond Rd.. Kingston -on 
Thames. Kin. 8004. 149 

NATIONAL RADIO SERVICE. & TELEVISIO'. 
Co. -Trade service engineers; immedia:. 

service any district; rewinds to all types tran.- 
tormers, armatures, motors. loudspeaker cons. 
speech coifs fitted. British and American com- 
p,nnti anal valves; enquiries invited for con- 
tract trade service; multiple transformer wind- 
ing.-63. High St.. i-t. John's Wood. N.W.8. 
Primrose 6725. [6752 

" Beautiful ! " 

"Satisfying ! " 

" Unconven- 
tional ! rr 

THAT'S what they 
I say about this 

satisfying new Extension 
Speaker, the 

" BAFFLETTE " 
by 

Niil«&,1Allan 
Remark- 
able f del - 
ity due to 
u n i q u e 

design - 
different 
from r e - 

sonant 
"box' 
types. 
Stream- 
1 i n e d 

Cabinet, 
precision - 
built in- 
terior. r:md. f,r,iert 

Experts agree a baffle type is 

best. Hear the " BAFFLETTE 
and give us your opinion ! 

Reputable Retailers have it. 

RETAIL PRICE (Walnut veneer) 

4 Gns. 
Mahogany £4. 10. 0 

EXPORT ENQUIRIES INVITED. 

RICHARD ALLAN 
RADIO LTD., 

CALEDONIAN ROAD, BATLEY, YORKS. 

Tel. Batley 1123. 'Grams: A:ousti:z, bode /. 

MOUSE CODE 
TRAINING 

There are Candler 
Morse Code Courses 

for 
BEGINNERS AND 

OPERATORS. 
Send for this Free 

"BOOK OF FACTS" 
't give, fu'i details con 

cernin, all Courses. 

THE CANDLER SYSTEM CO., 
Room SSW). 121 Kingsway, London, W.C.2 

Candler System Co.. Denver. Colorado. U.S.A. 

" SERVICE with as Smile. " -Repairers of all 
types of British and American receivers; 

coil rewinds; American valves, spares, line cord. 
-F.R.L, Ltd., 22, Howland St.. W.1. Museum 
5675. [1575 

STURDY rewinds, mains transformers, chokes 
and fields; we give prompt ae.ivery and 

guarantee satisfaction; 14 years' experience; prices on request. -sturdy E.ectric Cu., td., 
uipton, Newtast.e -on -Sync [4316 1. EPAIRS to moving coil speakers, canes, 1L co.s httea fie -d re,, ounu or a.tered; spca.,er transtormers, Cock cots rew'ouna; guarat.tced satisfaction, prompt service; no mums trans. acceped. C.used oat. 
L.S. REPAIR SERVICE, 49, Trinity Rd., Upper Tooting. London, S.W.17. Ba.ham 2359. 

COIL spe.c.uatsts. -Tuning ana oscillator coils. I.F., L.F. and ma.ns transformers rewound 
and wouna w specification; wavewmdmg, L.S. 
ArwenackElSt., Calm 

Services 
tCornwall;; and 49. Uxbridge Rd., Ealing. W.5, 

REWINDS, maim transformers, speaker rield cos, chokes, high -grade a orkmanship, 7day deuvery; new transformers constructed to custo- mers specification. sing.y or in quantities.-- Metropolitan Rad:o Service Co., 1011. Finchley Rd., N.W.I1. Speedwell 3000. [37i9 HOUR senrce. 6 months' guarantee, any transformer rewind, mains outputs and i.f.s., etc.; all types of new trunsf.. etc., s'.p- p.ied to specification; business heading or ser- vice card for trade prices.- Majestic Winding Co.. 180, Windham Rd., Bournemouth. 
LOUDSPEAKER and transformer repairs " almost by return of post "; we oiler the sunniest service in the trade, at competitive prices. Send Id for our monthly service bul- letin, Dep. W.- A.W.F. Rad.o Products, Ltd., Borough Mills, Bradford, Yorks. Tel. 228:8. TRANSFORMERS, chokes, coils, etc., rewound and manufactured to order, single or gaan- tity; qualified consulting engineers availabre to help solve your problems; light engineering, turning, spot -welding, pressing; enqu.nes for contract work invited.- Millett & Hoiden, Ltd.. 2. Pembury Rd.. Westclifi -on -Sea, Essex. [3982 REWINDS.- Armatures, fields. transformers, pick -ups, vacuum cleaners, gram. mu:ors, speakers refitted new cones and speech coils, all guaranteed and promptly executed. New vac,fum cleaners, most popu.ar makes. Send stamped addressed enve:o a for list of radio spares and c.o.d. service.- A.D.S. Co.. 261 -3 -5. Lichfie.d Rd.. Aston, Birtn:ngham. 6. [9238 MISCELLANEOUS 

W.W., 
Write 

Sept.. 
Box 5046 

Dec. '47; what offers?- 
9100 

W.W.. Jan., '46. to Dec.. '47; offers. -tees, 154, Huntingdon Rd.. York 19123 SPEECH disability; Mr. H. V. Hemery con- suits at Wigmore Hall Studios, W.I. 
W.." Jan., '46 to Dec.. '47; 27,6; s.a e.- 
Hobson. 31, Ennerdale, Birkenhead. 

5381b of 26 gauge copper cotton- covered wire 
, for dsposai; can be spü[ into small lots. - 
Box 5523. 14,15 V OR sale. " Wireless World." unbound, 1927 1 to 1938. complete.- Offers to Eldred, C.ven- 
lochan Rd.. Broughty Ferry', Angus. 19127 

50000 sq yds electric heating gauze for 
1111 dispo.,al, large or small Quanti- 

ties; samples on request. -Box 5021. [9074 
SNITCH cleaner. Lanuün l0',ó ani.ine dye and 

Trichlorethyfene, 18 /- doz. samp.e 
c.w.o.-- Sussex Laooratories, Ltd.. reeling. 
Sussex. [1271 

PERSPEX windows for W.W. television re- 
ceiver, size loin by gin, carriage paid, 9/6. 

c.w.o.; other sizes to specilication.-- Blacks in- 
dustries, Ltd.. 13 Chaiton St.. N.W 1. Euston 
6254. 9061 

RADIO; 5 '- only; 20.000 pairs ex- -out. 
phones. new and unused. postage and pack- 

ing 1/- extra.- E.ectron (L ndon), Ltd.. 31 
Curzon St.. London. W.I. Tel. Grosvenor 1993. 

ALUMINIUM chassis ana panels. any size, 
pain j r punched to your requirements; from 

3/9; samp.e sizes 18 swg 6X4X2. 3.9. 10X6X2, 
4/6. -Mead, 13. Bence Lane. Darton, Barnsley. 

CIRCUIT diagrams (individual designs) to 
order; chassis layouts suggested. data and 

technical advice for radio enthusiasts; special 
tuition by correspondence. -Write. R. G. Young, 
3a, Bridges Rd.. Wimbledon. 
SPARKS' data sheets provide complete con- 

structional details and lull -size draughts- 
man- prepared prints showing drilling. assembly 
and wiring plans of tested and guaranteed de- 
signs by L. Ormond Sparks. 
LATEST release -The Challenger portable an 
ac /dc 3 -valve (plus rect.) T.R.F. circuit having 
an exceptional performance on med. and long 
waves, the ideal set for radio in any room. no 
aerial or earth; bin Stentorian speaker gives 
amazing power and quality; no complicated 
switching or adjustments; data sheet 2/9. 
COMFONENTS can now be supplied; send a 
stamp for list giving full details of the 34 de- 
signs available. 
St -ARKS' DATA SHEETS (W). 9. Phoebeth Rd.. 

rrSELEVI ION TRF sound receiver 0units, HF 
1 and des.. 7 valves. 14inX4inX4ln, ready for 

driving. OP stage tested on AP before despatch. 
E7; vision ditto; Bakelite- Paxolin, etc., wide 
variety. useful for workshcp. per lb 3/6, 5lb 
sample parcel 12/6 post free: useful metal b. x 
unit e' ntaining 2 SP.61s (VR651. 10/-.-Tele- 
vision Development Co.. 4, The Parade. High Rd. 
Kilburn. N.W.s;. Mai. 3991 [942e 
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MIDLAND INSTRUMENT Co. 

OFFER GOVT. SURPLUS STOCK 

AMERICAN AN /API CATHODE RAY UNITS, 11. 
valve amplifier power pack, 3 }in. O.R. tube, control 
unit, etc., with instructional booklet and data to use 
from 230 -v. A.C., brand new in mailed cartone, £5, 
carriage paid. ELIMINATORS, A.O. input 200/250-v. 
D.C. output 120 -v. 30 -m /A., fitted neon stabilizer. 
brand new, 40/ -. MOTORS fitted centrifugal pump 
12/24 -v. AA. /D.C. for ligmde, brand new, 35/ -. 
MOTORS, 12 -v. A.O. /D.C. takes 4 -amp., fitted gear- 
box, powerful final drive 1,000- r.p.m., 25/ -. post 1/4. 
MAINS MOTORS, 200 /250 -v. A.O. /D.C. takes approx. 
0 -amp. (converted motor generators) fitted Jin. 

shaft, 30/ -. GENERATORS (D.C. dynamos) output 
12 -v. 750 -watt, 30/- carriage 5/ -., aleo 24 -v. 1,000 - 
watt output, 40 /- ,carriage 10 i- extra. 1155 RECEIVER 
twin -knob Blow- motion drives, 210-1, brand new, 
5/ -, poet 9d. B.T.H. CRYSTAL VALVE RECTIFIERS 
0S7 -A, brand new in lead capsules, SA, post 3d. 
BROWNS 9,000 -ohm HEADPHONES, brand new 
10/ -, poet 9d. CLOCKS, aircraft dashboard mtg., 
luminous, rim wind, trip hand set, Silo. die., brand 
new boxed, 70/ -, Post paid. G.P.O. TYPE RELAYS. 
1,000 -ohm, single make, 1/ -, 10,- doz. U.B. ARMY 
BLASTING MACHINES (10 -cap), a very neat hand 
type A.C. generator, worth £10, brand new boxed, 
25/ -, post 1/4. PLUGS with Jacks to fit, 2 -way, 1 8. 
4-way, 2/6. JONES 6-WAY PLUGS with sockets to 
lit, 2/6. MICROPHONES, carbon type, hand types 
bakelite case fitted switch, brand new, 2/6, 24/- dot 
OXYGEN FLOW INDICATORS, brand new boxed 
1'6. MAGNETIC COMPASS variation correctors. 
1'6. D.R. COMPASS accessories, variation correctors 
15' -, pilots repeater compasses, 15 / -. CAMERA 
CONTROLS, 12 -v., contains motor, clockwork escape- 
ment, 1.50 sec. timing device, counter 0 -125, etc., etc, 
brand new in wood cases, 25/ -, poet 1/4. Also hundred, 
of other Interesting Radio, Electronic and Mechanic, 
'teme to offer, send for our current lists, 2d. with s.a.e. 
Orders over 30 /- poet paid, carriage extra. Note 
increase In postage rates. No C.O.D. under 20/ -. 

Moorpool Circle, Birmingham, 17 

Tel. : HARborne 1308 or 2664 

BATTERY CHARGERS 
and TRICKLE CHARGERS 

,45aß& Trouble -free Chargers fitted with selen- 
ium all -metal rectification. Deterred 
terms arranged, and good allowance on 
old models. Thirty years experience be- 
hind every Runbaken product. Booklet 
R.15 describing 12 Models. on request. 

HILL & CHURCHILL LTD. 
BOOKSELLERS 

SWANAGE, DORSET 

Available from Stock: 

Terman, " Radio Engineers' Handbook " 42/- 
Terman, " Measurements in Radio 

Engineering " ... ... ... ... 27/. 
Schelkunoff, " Electro Magnetic Waves " 37/6 

Zworykin and others, " Electron Optics 
and the Electron Microscope " ... 60/- 

Sandeman, " Radio Engineering," Vol. I 45/- 
Hall, " Radar Aids to Navigation " ... 30/- 
Harvey, " High Frequency Thermionic 

18 /- 
Knight, " Fundamentals of Radar " ... 10 /- 

Postage extra. 

CATALOGUE ON APPLICATION 

COPPER and resistance wire, silk, rayon, cot- 
ton and asbestos covered, 15 to 46 swg; 

Litz wire, 27/42, 27/44 and 27/46; 10 tons in 
stock at 10% under market price. -C. Leather- 
barrow, w, Ltd., Grand Bldgs, W.C.2. Whitehall 

WAVE -WINDING machines, a simple, com- 
pact. yet efficient machine, with minimum 

of gears, capable of half or full wave windings, 
of under %in to over %in width, on all standard 
formers; n:w going into production; trade and 
export enquiries invited; write for details now.- 
G.W.B., 80, Fairfield Drive, S.W.18. [9204 

ALWAYS sure of a good reception: " Radio 
Craft," 21/6; " C.Q.," 18/6; " Radio 

News," 25/ -; " Q.S.T.," 21/6; " Life " (Inter- 
national), 40/ -; Look," 25/ -' " Saturday Ev. 
Post," 55/ -, etc. -For full list of all other Ameri- 
can magazines send s.a.e. to Willen, Ltd. (Dept. 
52), 120, St. George's Rd., London, E.10. [9206 

JUNCTION electric irons, complete with stand, 
switch connector and flex, again available; 

very prompt deliveries; beautifully, chromium- 
plated; the finest electric iron of its kind in the 
world; a.c., d.c., in all voltages; with rich range 
of other household electrical appliances.-Distri- 
butors, Brooks & Bohm, Ltd., 90, Victoria St., 
London, S.W.1. [9023 

WORK WANTED 
ELECTRONIC development. 

OUR laboratories and drawing office, devoted to 
the design and construction of complex elec- 
tronic, electrical and electro- mechanical devices. 
have some capacity available for design and de- 
velopment of specialized equipment; capacity is 
also available for the building of prototypes and 
the small scale production of new designs; the 
service is also available to manufacturers requir- 
ing data and test reports on their own products. 
Brecomin Laboratories, Brecomin (England), 
Ltd., Gads Hill, Gillingham, Kent. Tel. 
Gillingham 59095. [9266 
INSTRUMENT gear cutting capacity. -Lloyd & 

Ramsden, Huntingdon St., Nottingham. 
WAVE winding capacity available; your 

models copied or new types developed to 
your spec'ficatlon. -Box 5044. [9087 

FACTORY has technical staff and capacity 
available for manufacturing scientific or 

other articles in glass. -Box 4462. [8853 
TXTE make wireless and radiogram cabinets for 
VI home and export; immediate deliveries. - 

Radiac, Ltd., 26, Brondesbury Rd., London. 
N.W.6. Maids Vale 8792. [8025 
IMMEDIATE capacity for finest toolmaking. 

hand and power presswork, machining, 
assembling, plating, etc.. complete manufactur- 
ing undertaken. -Box 5545. [9275 

DRAWING 
and tracing work for radio and 

electrical engineering, jig and tool and light 
engineering, photoprinting; full sets of drawings 
undertaken to commercial or Ministry standards. 
-Drawing & Tracing. Ltd., 456a. Ewell Rd., 
Tolworth, Surbiton: Tel. Elmbridge 7406. [7703 

WIRELESS.- Contracts, sub -contracts, etc., 
regd. for assembly, wiring, test, of radio 

sets. amplifiers, electronic instruments, etc. 
fully experienced men; good facilities for design 
and calibration if required, immediate capacity, 
excellent references.- Letters only to Television 
& Radio (Rebuildings), Ltd., 142, West End 
Lane, N.W.6. [9147 

YOUR product can be in production In next 
to no time; we have facilities for radio and 

electrical assembly and test, and associated sheet 
and strip metal work, brazing, oxy and electric 
welding, cellulose and stoving, and presswork; 
good stocks of steel, plywood, etc.; specialists 
in sub -contracts, we can save you time, money 
and headaches. -Box 4978. [9053 

RESEARCH engineers with well equipped elec- 
trical and mechanical laboratories and 

drawing office, are prepared to undertake the 
design and /or fabrication of spec'.al scientific 
and industrial equipment; the organisation Is 
suited to the design or research on the indus- 
trial electronic and other fields, also the design 
and construction of specialised and ancillary 
apparatus. -Box 3525. [8559 

LARGE firm of woodworkers are developing 
mills, machining. veneering. assembly and 

finishing shops for specialised production; these 
shops will be controlled by men of long tech- 
nical and practical experience; these services will 
be available shortly, and we invite enquiries from 
firms of good standing or their accredited agents; 
the plant is most modern and capable of fabri- 
cation of a high -class production; technical 
service available to prospective clients imme- 
diately -Rcx 9594 r0325 

BUSINESSES FOR SALE OR WANTED 

ELECTRICAL 
manufacturing business (trans- 

formers, etc.) in South London for sale by 
Receiver' price £14,000 or offer. -For particu- 
lars aopiy Box 5538. 19258 

WELL -ESTABLISHED radio electrical bust - 
ness, modern freehold d.f. shop, house. 

large garage; good garden; turnover £6,000 and 
rising; leading agencies with good allocations; 
ample scope with no opposition; large West 
Country village, near cinema; offers around 
£7.500, s.a.v. --Box 5698. [9367 

RADIO electrical lock -up shop, modern block. 
Sutton (Surrey), attractive frontage, two 

windows, equipped television aerial, charging ' 

plant; very low overheads, considerable scope 
for expansion, favourable lease; price £350 plus 
stock at valuation (about £350). -Apply N. ft. S.. 
66. Parkhill Rd.. London. N.W.3. Gulliver 1453. 

COMMUNICATIONS RECEIVER BC.348.R. The 
famous American Air Force's 8 valve sup s het receiver 
covering 500-200 ken. and 1.5.18.0 mcs. in six bande. 
As advertised last month, when lull specification was 
given. ALL BRAND NEW IN SEALED MANUb'AC- 
TIMER'S CART NS. e'NLY £32 10. Carriage, etc.' 
10 /9. COMPLETE WITH POWER PACK for 220- 
250 v. A.C. input 28 v. D.O. output, which will 
operate the built -in Dynamotor In the receiver. 

COMMUNICATIONS RECEIVER ß.1484,A- The ex' 
H.A.F. 6 valve euperhet battery receiver covering 
1.0 -10.0 mcs, In 3 awitchable bands. Power supply 
2 v. L.T., '9 v. O.B., 120 v, H.T. Has Muirhead 
precision slow motion dial, aerial trimmer, sensitivity 
control, etc. Circuit employs RF. stage. Supplied 
with valves as follower 2 type VP23 and 1 each 
FC2A, HL2, KT2. Cabinet size 15ín. x Olin. x 81ín. 
ALL BRAND NEW IN ORIGINAL PACKING. ONLY 
88/6, (Carriage etc., 7/6). 

AMERICAN FREQUENCY METERS BC.221. Fre- 
quency coverage 125- 20,000 kce. Contains crystal 
controlled oscillator, heterodyne oscillator, and an 
audio frequency amplifier. Complete with two valves 
type 68J7 and one type 6K8, and Xtal. Instruction 
book with calibrated charts with each instrument. 
Designed for battery operation 6 v. L.T. and 130 v. 

but ample space in battery compartment for 
mains power pack. BRAND NEW AND COMPLETE 
WITH CANVAS CARRIER. ONLY £15. (Carriage, 
etc., 10/ -). 

AMPLIFIERS. Another purchase of the very fine 
ex- R.A.F. Battery Amplifier we offered a few months 
ago. Ideal for nee with gramo. pick -up or for a home 
intereommunicatlon set, etc. Complete with valves 
type QP21 and 210LF. Power supply required 2 v. 
L.T. and 120 v. H.T. Supplied in wood transit caco. 
BRAND NEW. Only 25, -. (Carriage, etc., 2/6). 

C.W.O. please. S.A.E. brings current lists. 

'a. THE RADIO CORNER 
138, GRAY'S INN ROAD, LONDON, W.C.1 

'Phone : TERminus 7937. 
n unta 1 p.m. Saturdays, we are 2 mina. from High 

olbern, 5 mina, from King's X. 

IN SPITE OF DIFFICULTIES 
SERVICE OR 
LOUDSPEAKERS 
IS BE NG MAIN- 
TAINED. We regret 
S nice on PU's must 
await an improvement 
in Mr. Voìgt's health - 

ENTS LTD. 
,. 

QUARTZ CRYSTAL UNITS 

TRANSMITTER/ 

4-tIG4-1>5R 
ACCURACY 

COMPETITIVE 
PRICES 

alivery 
PROM STOC 

FO do ur 
¡FREQUENCY STANDARD 

SALFORD ELECTRICAL INSTRUMENTS LTD - 
EEL WORKS. SALFORD r 

r.evd,ron :THE GENERAL ELECTRIC Co. ltd.,e/ England. 
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ADIO and electrical business for sale, N.W. 

L London; price, including fittings and fix - 
res, etc., £400. plus s.a.v.; turnover approx. 
1,500; legitimate reason for selling; snip. 
Box 5752. [9404 

EST Country county town, very fine and 
well -established radio shop and radio en- 

neering business, small flat, fully equipped 
irkshops and benches, large turnover, audited 
counts; business equipment and leases for 
le as a going concern; very strongly recom- ended.- Apply, Jackson -Stops & Staff, Yeovil. 
IOMPREHENSIVELY equipped and well- / established radio and electrical transformer 
id coil winding business for disposal as a 
ling concern; extensive sales connections 
roughout the country; situated prominent isition in S.E. London suburb; price £4,000, 
eluding plant and fittings; s.a.v.; details in 
,nfidence to principals only. -Write Box 4392, 
'OSt -Smith Advg., 64, Finsbury Pavement, 
)radon, E.C.2. [9079 

BUSINESS OPPORTUNITIES 
'IECHNICAL writer, electronic engineers seek 

contact with tech. writer able to assist in reparation of sales, literature. -Box 5528. [9226 
XTHIZARDB of Baker St. and Hampstead, ex- 

hibiting at the Ideal Home Exhibition. 
arch 2nd -25th, Empire Hall, Stands 414 and 
.5, invite manufacturers or factors to send 

writing orders of any radio, television or 
tmestic electrical appliances suitable for dis- ay or sale. To be acceptable they must be 

unique or advanced design. -Write Bernard ennedy. Whizards. 136, Baker St., W.1. 
ADIO domestic receivers, company manu- 

facturing, amongst other products. domes - 
ce receiving sets, has for disposal licensed 
reduction for current licence year and for 
ext; substantial quantities involved; also 
,ocks of components and supplies available; 
)y manufacturer or organization with large 
[sources for marketing are invited to com- tunicate with Box M.722, c/o Jackson 16, racechurch St., E.C.3. f9252 

SITUATIONS VACANT 
Vacancies advertised are restricted to persons 

r employments excepted from the provisions 
f the Control of Engagement Order, 1947. 

RMATURE winder and stator winder for small firm with good contacts; exception - 
11y good prospects for young man with am- itton. -Box 5551. [9285 

ADIO service engineers urgently required by Burndept, Ltd., Erith, Kent; experience isentiai; write, stating age, experience and sal - ry required, -Box 5540, 19261 
PPLICATIONS are invited from candidates 

. with experience in the following categories 
Dr appointment in the Middle East Communica- 
ons rstaoLshment of large oil company: 

_a) Assistant communications engineers; tele- 
hone /telegraph equipment, including open -wire 
flea, cables, auto and C.B. exchanges and tele- rinters; age limit 34; salary not less than £500 a.- Replies quoting PL0293. 
b) Carrier -telephone room attendant; sound 
undamental knowledge with experience in car - 
ier- telephony. V.F. repeater stations and allied 
pparatus; also ability to read schematics; age 
Unit 28; salary £360 pia.- Replies quoting 
'LO294. 
c) Wireless officers, qualified to standard repre- 
ented by possession of first -class P.M.G. cer- 
ificate for set; -going duties, or equivalent and 
xoerience in installation /maintenance; age limit 
5 -34; salary for first three -year contact. £360 
t.a.- Replies quoting PL0341. 
LL appointments carry additional benefit of free 
carters, messing and allowances between the 
ange of £195 -£400 yearly. dependant on family 
ircumstances; the service is pensionable, non - 
ontrihutory; married pop'irants must he nre- 
iared to live singly for first three years overseas. 
-Write to Box 2045 B.E., c/o Charles Barker & 
ions. Ltd.. 31. Budge Row, Lndon, E.C.4. [9189 

d1 RAUGHTSMEN for radio and television 
design required by E.M.I. Engineering Ce- 

elopment, Ltd. -Apply in person, or write to 
'ersonnel Dept., E.M.I., Ltd., Blyth Rd., Hayes. 
Riddx. [9379 
..1ENIOR engineer required for design and 

development equipment with a rapidly ex- 
tending manufacture. -Write, giving full par - 
iculars and experience, to G. E. R. C.. 92, 
'harlotte St., W.I. [9380 

RAUGHZSMEN required for radar telecom- -1f and electro mechanical instru- 
nents, West London area. -Apply in confidence, 
,tating age, details of experience, and salary 
'squired, to Box 5532. [9240 

DESIONER- DRAUGHTSMAN required for 
factory, Northern area, must be conversant 

vith Radar and radio equipment construction. - 
teply, stating age, full details of experience. 
,raining and salary required to Box 5548. [9279 
JUNIOR laboratory assistant, 20 -22. with some 

knowledge of chemistry, preferably up to 
inter -B.Sc. standard, for raw material and Pro- 
cess testing. -Write, giving details of experience, 
ige, etc., to A. H. Hunt, Ltd., Bendon Walley. 
3.W.18. [8353 
SENIOR engineer to take charge laboratory 

developments; commercial radio and tele- 
vision receivers, London.- Apply, giving experi- 
ence and age, Box No.. 773, New Era Advertising 
Service. Ltd., Ludgate House. 107. Fleet St., Lon- 
'ion. E.C.4. [9208 
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BAKERS 
sectu.HSt, 

RADI O 
HIGH FIDELITY SPEAKERS 

A 
M 

P 

L 

F 

E 

R 

S 

PIONEERS OF MOVING COIL SPEAKERS 

NEW 1948 MODELS 
CINEMA Model, 18 inch - - 18 19 6 

AUDITORIUM Model, 12 inch - 86 10 0 
Sind 24d. stamp for illustrated llit to e 

BAKERS `SELHURST' RADIO 
75-77, Sussex Road, South Croydon, Surrey 

Telephone: CROpdon 433x. 

POTENTIOMETERS 

RELIANCE 
Type T.W. Wire Wound 

Rating hANGES 

S Watts Max. ' 10- 100,00011 Max. 
(linear) 

(linear) 1O0.5Ò,0000 Max. 

3 Watts Max. (graded) 
100-10,000 0 Non - 

(graded) inductive 
Type S G. Composition 

I Watt Max. 2,000 ohms to 2 
megohms 

CHARACTErISTICS : (both types) linear 
og semi- 1og.,inverse log., non -inductive, etc 

FULL DATA FROM : 

RELIANCE 
Manufacturing Co. (Southwark) Ltd., 
Sutherland Rd., Higham H ill, London, E.17. 

Telephone: Larkswocd 3245 

JUNIOR laboratory assistant with some know- 
ledge of physics and some electrical train- 

ing.- Write, giving details of experience, age, 
etc., to A. H. Hunt, Ltd., Bendon Valley, S.W.18. 

LOUDSPEAKER engineers required tadd.tional 
to present staff) to carry out research and 

development work. -Apply in writing, giving 
full details of experience, education, age. salary 
rcquired: Goodmans Industries, Ltd., Lanc&ot 
Rd., Wembley, Middx. [9232 

AN opportunity is now open for an engineer 
with first-class experience in designing radio 

and electrical equipment to join company as chief 
engineer; excellent prospects for a than with 
the right experience, initiative and organising 
ability. -Write to Box 5084. [9141 
SENIOR draughtsman required for company 

equip- 
ment; good sa airy, prospects, ande5- daylweek.- 
Write, giving full details of experience and salary 
required, to Taylor Electrical Instruments, Ltd., 
Montrose Ave., Slough, Bucks. [9139 

DEVELOPMENT engineer required West Lon- 
don area, must have industrial experience 

preferably of audio frequency amplifiers, and 
education to at least Inter BSc. standard. - 
Write, stating age, experience, education and 
salary required, to Box 5533. [9243 

RADIO engineer required for technical investi- 
gation work. on large scale radio receiver and 

component production; education up to Higher 
National Certification or City & Guilds Final.- 
Apply by letter to Personnel Dept., A /T. E.M.I. 
Factories, Ltd.. Blyth Rd.. Hayes, Middx. [9239 

LEADING Company requires junior develop- 
ment engineer (inter B.Sc. standard), pre- 

ferably with experience in radar or communica- 
tions work; commencing salary between £350 
and £400 (according to experience), with excel- 
lent prospects for advancement. -Box 4967. 

DEVELOPMENT engineers required by radio 
manufacturers in Essex for work on centi- 

metric waves; candidates should possess a Uni- 
versity degree preferably with telecommunica- 
ticns as a subject; age 25 -35; salary according 
to age and experience.-App.y to Box 5546, quot- 
ing Ref. 91. `9276 

LEADING radio company requires the services 
of a fully qualified and experienced communi- 

cations engineer as chief engineer in charge of 
domestic radio and television research and de- 
ve.opment; salary £1,200 -£1,500 per annum; age 
not léss than 35 years. -State full details of 
experience to Box 5527. (9224 

WANTED, young electrical engineer with good 
qualifications and experience, to take 

charge of new industrial induction heating plant in Midlands; salary £500 -£750 pa., according to 
ability. -Apply in writing, Director of Research, 
G.K.N. Research Laboratories, Manor Works, 
Ettingshall, Wolverhampton. [9219 
A SSISTANT sales engineer, age 23 -27 years, 

Lill required by capacitor sales division of tele- 
communications engineering company; applica- tion, stating age, experience, etc., shou.d be 
confined to those prepared to reside or already 
resident in S.E. London area, -Write Box N5525, 
A.K. Advg., 212a, Shaftesbury Ave., W.C.2. 19227 

FERGUSON RADIO CORPORATION requires 
a junior engineer for television receiver de- 

velopment; candidates preferred with a good 
engineering degree or H.N.C. in electrical en- 
gineering; salary according to qualifications and 
experience. -Apply Personnel Officer, Ferguson 
Radio Corp., Ltd., Gt. Cambridge Rd.. Enfield, 
Middx. [9184 

ACOUSTICAL MFG. Co.. Ltd.. invite aDDll- 
cation for the post of assistant develop- 

ment engineer; thorough knowledge of audio fre- 
quency amplification and electro- acoustic prin- 
ciples essential; experience in acoustic measure- 
ment an advantage; particulars of age, training. 
experience. etc., to Acoustical Mfg. Co., Ltd. . 
Huntingdon. [92e4 

MANUFACTURERS of wireless equipment in 
South -East England require immediately 

two experienced estimators. -Applicants with 
workshop and /or drawing office experience on 
light electrical equipment with previous estimat- 
ing experience, should apply, stating age, quali- 
fication, experience and salary expected, quot- 
ing Ref. 89, to Box 5526. `9222 

SIOR design engineer required by provincial 
manufacturer opening new laboratory 

in London area; extensive laboratory experience 
in design and development of radio and television 
receivers essential; able to train and encourage 
junior staff; good salary and prospects. -Rep.y 
to Box 5535 stating age, qualifications, experi- 
ence and salary required. [9251 

FERGUSON 
RADIO CORPORATION requires 

a technical assistant in the vacuum tube 
department; candidates should hold a degree in 
engineering or physics. and have a good know- 
ledge of glass technology; gy; salary according to 
qua,ifications and exper.ence. -Apply Personnel 
Officer, Ferguson Radio Corporation, Gt. Cam- 
bridge Rd., Enfield. Middx. [9186 

AN instructor in radio repairing is required for 
Hounslow Government Training Centre; ap- 

plicants must have had at least 5 years' experi- 
ence in radio servicing and should hold a City 
and Guilds Certificate In Telecommunications or 
Radio Service Work; initial inclusive annual 
salary is £405; provision is made for annual In- 
creases of salary of £10 to a max. of FÁ50 per 
annum; annual and sick leave with pay, subject 
to Civil Service conditions. -Applications should 
be made in writing to the Regional Controller, 
Ministry of Labour and National Service (Room 
222), Hanway House, Red Lion Square, W.C.1. 
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100 kcs. 
QUARTZ 
CRYSTAL 

UNIT 
Type 

Q5 /100 
for Secondary Frequency Standards * Accuracy better than 0.01%. * New angles 
of cut give a temperature coefficient of 2 parts In 
a million per degree Centigrade temperature 
change. * Vitreous silver electrodes fired direct 
on to the faces of the crystal itself, giving perman- 
ence of calibration. * Simple single valve circuit 
gives strong harmonics at 100 kcs. intervals up to 
20 Mcs. * Octal based mount of compact dimen- 
sions. PRICE 45/- Post Free 

Full details of the Q5 /100, including circuit 
are contained in our leaflet Ql. Send stamp 
to-day for your copy 

THE QUARTZ CRYSTAL Co., Ltd. 
63 -71 Kingston Road, 

NEW MALDEN, SURREY 
Telephone : MALden 0334 

"PERIMET" ELECTRODE 
Soldering and Brazing Tool 

Operates from 4 or 6 Volt Accumulator or Transformer. tw 15s. 
Post Irez 

MAINS TRANSFORMER. 3 Heat,. As. Post tree. 
HOLBOROW & CO., 

71, Weymouth Bay Avenue, Weymouth. 

TE LE VISION 
The advance In Radio Technique offers unlimited 
opportunities of high pay and secure poste for those 
Radio Engineers who have had the foresight to become 
technically qualified. How you can do this quickly 
and easily in your spare time is fully explained In our 
unique handbook "Engineering Opportunities." 
Fun details are given of LM.I.E.E., A.M.Brit.I.E.E., 
City & Guilds Exams., and particulars of up -to -date 
couture in Wireless Engineering, Radio Servicing, 
Short Waves, Television, Mathematics, etc., ete. 

We Guarantee "NO PASS -NO FEE' 
Prepare for to- morrow', opportunities and future 
competition by seeding for your copy of this very 
informative 112 -page guide NOW -FREE. 

LRITI£H IN' TITUTE OF ENGINEERING 
TECHNOLOGY (Dept. 388) 

17 S ratford Place, London, W.i 

EDDYSTONE 
' 504 ' ' 640 ' ` 680 ' 

and 
Full range of S.W. components. 

Also 
Valves, condensers, transformers, 

resistances, etc. 
All C.O.D. orders promptly executed. 

52 page catalogue 1/- post free. 

B.T.S. 
THE Radio firm of the South. 

63, London Road, Brighton, I, Sussex. 
Phone Brighton 1555. 

CORRESPONDENCE clerk required for service 
department of large radio manufacturers in 

North London; applicants should have education 
at least to School Certificate standard, and some 
technical training, and should give full particu- 
lars of age, experience and salary required. to: 
Box No. 273. c/o Era Publicity, Ltd., 166. Camden 
Higgh,St., London. N.W.1. 19194 

WANTED, an instructor to teach the radio 
1'I trade to disabled boys, ages 15 -18 yrs., at 

the Lord Mayor Tre.oar Cripp.es Colege, Alton, 
Hants; commercial experience essential; com- 
mencing salary £375 per annum. -Applications 
with copes of two testimonials or the names of 
two persons to whom reference may oe made, to 
be sent to the Secretary as soon as possible. 

ENGINEER, aged 25 -30, to train as a specialist 
in the suppression of electrical interference 

with radio communication broadcast or tele- 
vision must hold not less than City and Guilds 
Radio Communications Grade III and preferab.y 
Grad. I.E.E. or A.M.I.E.E.; must run own car, 
business car expenses paid; applications to state 
age, experience and salary required, to: Box 5539. 

FERGUSON RADIO CORPORATION requires 
a junior representative for television ser- 

vicing and supervising installation of receivers; 
own car an eavantage; good tecnn.cai knowledge 
and good address essential; remuneration accord- 
ing to experience and qualification.-A'oiy Per- 
sonnel Officer Ferguson Radio Corporation, 
Ltd., Gt. Cambridge std.. Ennead. Middx. 19185 

ENGINEERS required for employment on de- 
velopment of Radar communication and 

electronic equipment; applicants must possess a 
degree in engineering or its equivalent; salary 
£400 to £600 per annum according to qualifica- 
tions.- Reply. stating age. experience, training 
and qualifications. etc., to Cossor Radar, Ltd., 
Wren Mill. Chadderton. Nr. Oldham. Lancs. 

CIENTIFIC glass- blower required for . indus- 
trial laboratory engaged in development of 

wide range of electronic products, cathode ray 
tubes, photo cells, etc. Experience of bench and 
lathe work essential, knowledge of hard and soft 
glass working, glass to metal sealing techniques 
desirable. -Reply, giving age, experience and 
wages required, to Cathodeon, Ltd., Church St., 
Cambridge. 

TECHNICAL assistant required by well -known 
company. situated West London district. for 

investigation of improved prccesses in cathode 
ray tube manufacture; degree in chemistry or 
an equivalent qualification desirable; industrial 
experience on similar work an asset.- Applica- 
tiens, which should include full details of train- 
ing. experience, age and salary expected, should 
be addressed to Box 5531. 19238 PHILIPS ELECTRICAL Ltd.. require engineer 

in the Birmingham and Manchester area to 
deal with public address equipment and installa- 
tions; a good standard of technical knowledge 
and commercial experience in public address or 
other allied trade is essential; successful WW1- 
cants must be prepared to reside in London for 
several months for preliminary training. and 
possession of a car is essential; write. giving full 
details as to age, previous experience and salary 
required. to: Box 5523. 19213 

LONDON publishers require the services of a 
man possessing a comprehensive know- 

ledge of the radio trade, wholesa,e and retail, 
throughout the U.K., to organlize and control as 
sales manager, the department supplying prac- 
tical and constructional radio pubucations 
through radio dealers to the public; previous 
experience of publications and special technical 
knowledge are unnecessary, but it is essential 
that applicants have a thoroughly up -to -date 
knowledge of the radio trade; preference will 
be shown to those experienced in radio acces- 
sories; the position is a permanent one and 
carr.es remuneration in the form of salary and 
commission on turnover; age preferably under 
45. -Write giving full particulars to Box. 5517. 

TELEPHONE equipment engineers are required 
oy the Northern Electr.c Co., Ltd.. of Men- 

treat, Canada. Work is preparation detailed 
specifcab.ons for manufacture and Instal ation 
of automatic exchanges Strowger type, manual 
and toll switchboards, carrier and repeater 
equipment; age preferably not over 35 years; applicants should have examination qua.iflca- 
t on, for Aas c.ate Membership I.E.E. and several 
years' experience of comparao'_e work or alter- 
natively long experience of the work. Salary 
offered Canad an .:225 to 1325 per month accord- 
ing to qualifications.- Applications should be 
sent by letter only with full parties. of qualifica- 
tions and experience, to Messrs. Preece, Cardew 
its Rider, 8 -10, Queen Anne's Gate, S.W.1. 

A \ A senior radio deve opnent engineer is tl/ required by the South -Western Division 
of a leading radio company; candidates should 
have had practical experience in radar wor- and 
be capable of controlling sections developing 
radar and atomic energy electronic equipment; 
cornmenc.ng sa.ary wi 1 fie £600 inwards accord- 
ing to qualifications and experience, and hous- 
ing accommodation is likely to be made avail- 
able in the near future to the person appointed; 
full details should be submitted immediately. 
(B) The Company is also appointing a junior 
development engineer (inter B.Sc. or equi- 
valent); candidates for this post must have 
had practical experience in radar and communi- 
cations equipment design; the commencing sal- 
ary will be £350 -£400. with every prospect and 
facility for advancement; full details of quali- 
fications and previous experience to be sent in 
writing. -Box 5542. 19268 
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--CUT OUT 
that 9 K.C. whistle 
with a Lowther hetrodyne filter. 
Simply insert it between output transformer 
and speech coil. 

9' 

>7 

LOWTHER WHISTLE FILTER 
TYPE 9at.M/t 

C.v. 'A : FITE Our 
Cwvt 'B' : FILTER In- 30a Tcsnwnnon. 
Cowes 'O': FUSS to- 15a Tesmasr,on. 

i 
a' 
ó 

O 

5 

wan was 
Standard filter designed for 30 ohms, base- 
board mounted with switch. 

3 ans. plus postage. 
Filter for use with speech eons below 15 ohms made 
to order only. 

THE LOWTHER MANUFACTURING CO. 
Lowther House, Si. Mark's Rd., Bromley, Kent. 

Ray. 5225. 

-American Test Gear - 
FREQUENCY METERS TYPE BC. 221 

Now available, the famous American Frequency 
Meter. Covering an rangea between 125 Kg' and 
20 Mc /s. Accuracy better than .005%. 
What finer checking medium could you have than thin 
superb piece of teat equipment t Crystal checking - 
pointe on all ranges ensure spot on cali,e,stloo. 
Beautifully made and mooned In perfect c ondition. 

Pelee 815 plus 10 /- packing and carriage from 
V.E.B. 42 48, WINDMILL HILL. RUISLIP, MIDDX. 

NON- MAGNETIC TURNTABLES 
with 

STROBOSCOPIC MARKING 
An essential accessory for serious 
PICK -UP DESIGN RESEARCH 

SOUND SALES LIMITED 
57 St. Martin's Lane, London, W.C.2 

Temple Bar 4284 

Works ; Farnham, Surrey 

HIGH FIDELITY 
We welcome all enthusiasts to our new 
premises. We carry stocks of Partridge and 
Varley Transformers and Chokes, matched 
output valves, matched resistors, high 
quality loudspeaker, P.Us., gramophone 
motors, baffles, Bass Reflex cabinets, and all - 

components for High Fidelity Receivers and 
Amplifiers. Complete equipments are also 
available. Our price list is available and we will 
be glad to send you a copy on receipt of your 
address and 21d. stamp. 

RO:.ERS DEl ELOPMENTS CO. 

12, MACCLESFIELD STREET, 
SHAFTESBURY AVENUE, W.I. 

Telephone : GERrard 8256. 
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DRAUGHTSMEN required for jig and tool 

drawing office, must be familiar with e:ec- 
tron'c equip.nent construction. Manchester area. 
-App.y. giving full particulars of experience. 
qua..ficaticn3 and salary required to Box 5547. 
DEVELOPMENT enggineer required for test 

previous exper.ence and su.table technical qua.1- 
flcat.ons essentia.. --Send full particulars to 
Taylor Electrical Instruments, Ltd., 419. Mont- 
rose Ave., Slough. [9140 

BELLING & LEE. Ltd., have vacancy for 
assistant in their research department; 

applicant must be under 25 years of age, ana 
possess school cert. or equiva.ent cdu.at.cna 
qualifications, and must be studying a recognized 
radio curse; salary according t.. age and qua,ifi- 
cations.- Applicatwns uy letter on.y, giving full 
details and salary required to 540. Cambridge 
Arterial Rd., Enfield, Midd.esex. [9180 
- 1NGINE8:RS required for employment 0.1 
i A mechanical design of Radar. communica- 
tion and electronic equipment; applicants must 
possess a degree in engineering or its equivalent. 
and be capao:e of produc.ng design; suitable for 
small and .Blass stake production.- Write. stating 
age, detai.s of experience, training and qua.ifi- 
cat.'ons. etc., to Cossor Radar, Ltd., Wren Mill, 
Ch ̂ dderton, Nr. Oldham. Lanc;. l 9280 
THE MULLARD ELECTRONIC RESEARCH 

LABORATORY invites app.ications for the 
following posts: (1) A senior scientist to lead 
a group working on ultra high radio frequency 
circuits in close association with valve laboratory 
and on centimeter wave projects; he should have 
a good honours degree in physics or e.ectr.ca: 
engineering or mathematics. at least four years' 
experience in the UHF field. and be capable of 
both experimental and theoretical treatment of 
problems in this field. It is expected that the 
age of the successful candidate will be between 
27 and 35 years and his salary between £650 and 
£1,000 a year. according to experience and 
ability. (2) Scientists for both the group men - 
tioned above and other groups wording on super - 
son:es, electronic measurement and control, tele- 
vision and radio component design. They should 
have similar academic qualifications to the senor 
man and preferably some experience of research 
work. It is expected that the successful can- 
didates will be between 20 and 30 years and 
their salaries between £350 and £700 a year, 
according to qualifications.- Applications should 
be made to the Manager, Mulard Research 
Laboratories, Salfords, Nr. Redhill, Surrey. 

SITUATIONS WANTED 
YOUNG man seeks positicn with electronic 

firm. preferab y London -Essex area; expel - 
ence in deve_ooment pro ects. -Box 5681. 9343 

EX- R.A.F. Radar fitter, etc., age 21. excellent 
civilian references. seers p sit'.on with 

opportunities in electronic or e'ectrical fie d. but 
would like to sp ?c'alise. -Box 5668 19327 

RADIO 
and television engineer, 36. at present 

employed Mdx. desires work within easy 
access S.E. London, graduate, qualified musician. 
interested sales and export. -Box 5519. [9197 
SERVICE eng., long and wde exp with fa -non: 

manufacturer. seeks change as eng.- manager 
high -class retail shop: wife. experienced retai' 
radio. would he West M'dd'esex or altern,tve 
accommodation -Box 5684 19356 

sgt. wireless mech., 25, good theor- 
etical knowledge radio circuits and fault- 

finding, seeks pract'cal experience. remuneration 
of less importance than need for experience; Lon- 
don or south preferred. -Box 5537. 19255 

CHIEF draughtsman (39) desires change. 22 
years' experience of mechanical design and 

production drafting of telephone. radio and 
telecommunications. used to control of st -if and 
operation of modern drawing -office system. - 
Box 5525. 19220 
MIX-R.A.F. officer. 24. radb servire -sank 

P.M.G. Certificate, previously employed in 
the radio industry. desires ornp oyment, prefer- 
ably in north, in sound. well -established r ̂ dio 
business, with opportunity to learn all aspects 
of the trade -Write Box 5518. t 9190 

RESEARCH engr. and receiver designer. A.M. - 
Brit.I.R.E. and I.E.E. As-oc. Ewa., lecturer 

for Brit.I.R.E., seeks change giving responsible 
apptment with progressive company, patentee of 
several receiving circuits. 17 years' prof. experi- 
ence, good mathe TUIian -Box 

5524. [9217 

THE 
British National Radio School 

OFERS you a career. 
WRITE to -day for free booklet describing our 
wide range of trailing courses in radio, Radar, 
telecommunications. principes, mathematics, 
physics, and mechanics correspondence and day 
classes for the new series of C. & G. examina- 
tions; we specialise in turning " operators " into 
k' engineers," and for this purpose our " Four 
Year Plan " (leading to A.M.I.E.E. and 
A.M.Brit. I.R.E.. with 9 C. and G. Certificates 
as interim rewards) is unsurpassed; 'our guar- 
antee has no strings attached. " -Studies Direc- 
tor, B.Sc.. A.M.I.E.E., M.Brit. I.R.E., 66. Addis - 
combe Rd.. Croydon, Surrey. [6811 

10 O worked examples, advice and notes, in- 
valuable examination practice. set A, 

for City and Guilds Year One Telecommunica- 
tion Principles and Practice. -10 / -, from[ Box 

COMPLETE correspondence course covering 
amateur and C. & 0.1 exams. consisting of 

12 lessons, send for particulars.- Everyman's 
Correspondence College, 72, St. Stephens House, 
Westminster. S.W.1. [8839 

GALPI N S 
ELECTRICAL STORES 

408 HIGH STREET, LEWISHAM, LONDON, S.E.I3 
Telephone : Lee Green 0309. Near Lewisham Hospital. 
TERMS : CASH WITH ORDER. NO C.O.D. 

EX -GOVT. (G.E.C.) ELECTRIC FANS. 
12 volts AC /DC laminated field, complete with 
5in. impellor. New boxed 25/- each, I!- post. 
Transformer to suit 230 volts input 10'16 volts at 
4 amps. output, 32/6 each. 
MAINS VARIABLE RESISTANCES. 
Ex -Govt. (new) slider type, 450 ohms to carry 
0.7 amps., 33'- each ; 4,000 ohms, .25 amps., 
35/- each. Worm wheel control slider typa, 
60 to carry II amps., 27/6 each ; 5.7 ohms 8 amps., 
32/6 each. Dimmer resistances stud switch arm 
type 2,700 ohms to carry .27 amps., 30/- each. 
EX -GOVT. (NEW) MAINS TRANSFOR- 
MERS, 200 /250 volts 50 cys. I ph. input 525/0/525 
volts 150 M /amps. 6.3 v. 5 a., 5 v. 3 a. output 
standard rating, 35/ -, post 2/ -. Mains Smoothing 
Chokes, 10 Hy. 150 M/amps. 180 ohms D.C. 
Resistance, 8/6 each. Ditto, 100 M /amps., 5/6 each, 
post 9d. Smoothing Condensers (oil filled), 
4 M.F. 1,000 volt working, 3!6 each. (All the above 
can be offered in large quantities.) Please write 
for special quotation. 
EX- R.A.F. MICROPHONE TESTERS (new). 
These consist of a FERRANTI 0 to 450 Microamp 
21in.scale meter shunted to 1 M/A incorporated 
Westinghouse Rectifier, the whole encased in 
polished teak case calibrated at present 0 to 10 
volts, 32/6 each. 
EX- R.A.F. POWER UNITS, TYPE 225 
(new). Containing the following components : 

3- V.U.11l Rectifier Valves, I- 5U4G2 -EB 34s, 3- 
Multi Contact Relays, High Voltage Condensers, 
Chokes, Transformers, etc. To clear, 65/- each. 
EX-R.A.F. ROTARY CONVERTORS, D.C. to 
A.C., 12 volts D.C. to 220 volts 50 cys. I ph. 
A.C. at 100 watts, 85/- each. Ditto, Admiralty 
Pattern, 110 volts D.C., Input 230 volts A.C. 
output at 200 watts, EI2 /IO'0 each. C/F Ditto, 
220 volts D.C., Input, same output, LIS, C /F. 
Another, 24 volts D.C. Input, 50 to 100 volts 
50 cys. I ph. at 300 watts, £3/15,' -each, C/F. 
EX- R.A.F. CRYSTAL CALIBRATORS 
UNITS. Type 18 R.A.F. serial No. I0a/15237. 
These units contain 100 Kc /s xstal 2-EF 50 valves and 
numerous other items all new and unused, 351 - 
each. 
SPECIAL OFFER METERS, ALL NEW 
BOXED. Moving Coil First -Grade Instruments, 
0 to 20 volts, 10/- each, or 3 for 25/- ; 0 to 40 
volts, 12/6 each ; 0 to 10 amps., 15/- each ; all 
tin. scale. 0 to 25 volts A.C. calibrated 50 cys., 
25/- each ; 0 to 4 amps. Thermo Coupled, 25/- 
each ; 0 to 3,500 volts Electastatic, 35/- each, 
all 21in. scale. 
MAINS TRANSFORMERS (AUTO 
WOUND). Voltage Changers tapped 10, 20, 
25, 90, 130, 150, 190, 210 and 230 volts, all at 
1,000 watts, a combination of 34 voltages can be 
obtained from this Transformer, new ex -Govt. 
stock, E5 /l0 /- each, carriage 5/.. Mains Booster 
Transformer, tapped 0, 6, 10, 19, 175, 200, 220, 
225, 240, and 250 volts at 1,500 watts (new ek- 
Govt.), £5 /S /- each, carriage 5/ -. Another 200 

volts input 240 volts output at 2,500 watts 
E7 /10¡ -, carriage 7/6. Another, 2 to I ratio, 
IIO volts input 220 volts output or vice versa at 
4,000 watts, EI2 /I0 / -, carriage 10/ -. Another, 
230 volts input tapped output 40, 41, 42, 44., 46, 
47, 49, and 52 volts at 100 amps., LIS each, carriage 
10. - ; the latter two are double wound. Another 
auto. wound, tapped 0, 110, 150, 190, 210 and 
230 volts at 1,500 watts, E6 /I0 /- each, carriage 
5/ -. Ditto, 2,000 watts, 0/S/ -, carriage 5/ -. 
EX -NAVAL CATHODE RAY RECTIFIER 
UNITS. These units are new and weigh 90Ibs. 
Consisting of high voltage condensers, 15 voisme 
controls, chokes, approx. 100 resistances and 
condensers all coloured, coded or marked, valve 
and tube holders (no valves), transformers are 
included but are for 500 cys., price to clear, 
4216 each, carriage paid. 
MAINS TRANSFORMERS, EX -GOVT. 
All 50 cys. input 230 volts input 500/0 /500 volt. 
at 250 M /amps. L.T. 5 v. 3 a., 37/6, carriage 46. 
Another 50 volts at 30 amps. output, 75/- each, 
carriage 6/ -. Another two L.T. windings, 65 
volts at 10 amps., 27/6 each. Another 230 volts 
input 700 volts at ISO M /amps., 4 v. 2 a., 4 v. I a. 
output, 27/6 each, carriage 3/6. Another 700 /0/700 
volts 80 m.a., 12 v. I a., 4 v. 2 a. output, 30/- each. 
EX- R.A.F. IFF UNITS. As new, these units 
contain 10 valve S.P. 41s, Ef 50s, EA 50s, etc., 
also approx. 100 resistances and condensers, 
also complete with motor generator, 12 or 24 
volts input 450 volts at 50 M /amps. output. 
To clear, 24 -volt type, 35/- ; 12 -volt type, 42/6, 
carriage 3/6. 
EX- R.A.F. RF UNITS (new) packed, con- 
taining 6 valves, all 6.3 heaters, including grounded 
grid triode, also a miniature 24 -volt motor 
(universal) and approx. 80 resistances and conden- 
sers, all mounted on silver -plated chassis, to clear 
45/- each, carriage paid. 
L.T. RECTIFIERS (NEW), 12 -volts at 1) amps. 
output, 10'6 each ; 12 volts at 6/8 amps. output, 
45/- each. Transformers can also be supplied for 
charging 6 or 12 volts (delivery 10 days from date 
of order), prices respectively 25 /- and 45/- each. 
MAINS TRANSFORMERS (NEW). Input 
200/250 volts 50 cys. I ph. output 350 /0/350 volts 
at 180 M /amps. 4 v. 4 a. C.T. 6.3 v. 4 a. C.T. 5 v. 
3 a., 37/6 each, post 1/6 ; ditto, 500 /0 /500 v. 
150 m /a. 4 v. 4 a.. C.T. 6.3 v. 4 a. C.T. 5 v. 3 a., 4716 
each, post 1/6 ; another tapped 6, 12 and 24 -volts 
at 10/12 amps., 45/- each, post 1 /6. Auto wound 
Voltage Changer Transformers, tapped 0, 110, 
200, 220, and 240 volts 250 watts, 45/- 350 watts, 
55 /- ; 500 watts, 70/- each, carriage 1/6. (Please 
note, these Transformers can be delivered 10 

days from receipt of order.). 
EX- R.A.F. MOTOR GENERATORS. Good 
condition, 24 volts input D.C., output 450 volts 
at 50 M /amps., complete with automatic carbon 
pile resistance, gear box, etc., can also be easily 
converted to run as motor off A.C. mains, h.p. 
approx. } price to clear, 251- each, carriage paid. 

COVENTRY RADIO 
COMPONENT SPECIALISTS SINCE 

1925 
Mains Transformers, high grade, 

275 -0-275 v. 80 mA, 6.3 v. 3 a., 
5v.3a. LI IO 0 

Ditto, but 350 -0 -350 sec LI 10 0 
I.F. Transformers, 465 kc. 

per pair 15 0 
Stockists of the best makes of all Com- 
ponents for Radio and Television Con- 
structors and Service men. Send for list. 
Price 3d. Post paid. 
PROMPT SERVICE. COMPLETE SATIS- 

FACTION 

COVENTRY RADIO 
191, Dunstable Road, Luton 

'Phone : LUTON 2677 

MOVING COIL 
Hand Microphones (No. 13) 

Bakelite cage 21' diem. 
Preen- to-talk gwitch- 
Soft rubber mouth. 
piece. Cou 40 ohm, 
d.c. res. Excellent. 
performance. Brand 
new, le original pack 
lag. Including pont- 
age, 5/- each, or cage 
of ten for 40/ -. Dee. 
patched game day. 

WIRELESS SUPPLIES UNLIMITED 
(Props. Unlimitex Radio Ltd.) 

264-266, Old Christchurch Road, 
BOURNEMOUTH, Hants. 
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WARD 
ROTARY 
CONVERTERS 

For Radio, Neon Signs, Tele- 
vision, Fluorescent Lighting, 
X -ray, Cinema Equipment and 
numerable other applications. 
We also manufacture :- 
Petrol Electric Generating Plants, H.T. 
Generators, D.C. Motors, etc., up to 
25 K.V.A. 

CHAS. F. WARD 
LORDSCROFT WORKS, HAVERHILL, SUFFOLK 

Telephone : Haverhill 253 & 4. 

VIBRO-ARC 
ELECTRIC METAL 
ENGRAVING 
TOO 

£k9saves. etches. rcatks. /¡ 
wades .... ova 

BRASS, COPPER 
SILVER, NICKEL. 
ALUMINIUM. 
CHROMIUM. 
Hardened 
Steel 

Operates 
From 4 -r 6 volt 
Accnmu ator or 

A.C. Transformer 
Order C.O.D. or C.W.O. 

Sole Distributore : Retail 

B 
ULLS(r1) ,I5f- 246 High St- 
Herlesden mew ,- t.h :9: 

RD Ì 0 
SPECIALISTS IN AMATEUR AND EXPERI- 

MENTAL SHORT -WAVE EQUIPMENT. 
communications Receivers, Televisions High Quality 
Amplifiers, Speakers, Aerials, Receiving and Transmitting 

Valves and Meters, eta 
List "W" free on request ro :- 

A.C.S. RADIO, 44, Widmore Rd., BROMLEY 
Kent. 'Phone : RAV 0156 

ACCURATELY and QUICKLY 
Chassis, Brackets, Shrouds, Conden- 
sor and Transformer clips - 
TREPANNING Steel or Aluminium. 

Five siseo -12" to 36" 
Full particulars fron, 

A. A. TOOLS (W), 
197a, WHITEACRE ROAD 

ASHTON- UNDER -LTNE 

COIL PICKUP 
Heads are available to fit 

Record Changer Arms 

WILKINS & WRIGHT LTD 
Holyhead Road, Handsworth, B'ham 21 

LL ®_IN STOCK 
AVOMETERS 

Model 7 ... ... Cash price £19 10 0 

Avominor AC /DO Universal meter... £S 10 0 

Valve teeter, complete ... ... ... £18 10 0 

Avominor DC meter ... ,. ... £4 4 0 

Oscillator, mains ... ... ... ... £13 0 0 

Please let us have your enquiry for other 
models 

All Avometers available on convenient terms 

Morphy Richards Auto Elegtrk Irons. Chrome 
superb quality 3916 post I / -. 

Illustrated Ust of any of Uu above items 1 4. 

The LONDON RADIO SUPPLY Co. 
(The L.R. Supply Co. Ltd.) Est. 1925 

BALCOMBE SUSSEX 

ENGINEERING careers and qualifications. 
BOTH Government and industry have announced 
and emphasised that young men with technical 
knowledge and qualifications must receive every 
chance to rise to the highest positions within 
their capacity, in post -war engineering and 
allied industry; write to -day for "The Engineer's 
Guide to Success " -200 courses free -which 
shows you how you can become A.M.I.E.E., 
A.M.I.A:E., A.M.I.Mech.E., A.F.R.Ae.S., etc.. 
and covers all branches in radio, automobile, 
mechanical, electrical, production, aeronautical, 
etc. 
THE Technological Institute of Great Britain, 
82, Temple Bar House, London, E.C.4. [4918 

UNIVERSITY COLLEGE, Southampton, 
diploma in electronics. 

AN advanced course of Honours Degree Standard 
covering the entire field of electronics, with 
special emphasis on receiver design and line 
technique, will commence at the beginning of 
October, 1948. 
THE course will be full-time for one academic 
year. The College will grant a diploma by exam. 
to students who successfully compete the course. Entry qualification is normally a university de- gree or its equivalent,- Further details may be 
obtained from the Assistant Registrar. 

RADIO training.- P.M.G. exams. and I,E.E, 
Diploma; prospectus free -- Technical Col- 

lege, Hull. [0611 

POSTAL 
courses of instruction for amateur 

radio transmitting licence, P.M.G. Certifi- cates in wireless telegraphy, Ministry of Civil 
Aviation Certificate, radio engineering and tele- 
vision; also instruction at school. -Apply British 
School of Telegraphy. Ltd., 179, Clapham Rd., 
London, S.W.9 (Estd. 40 years). 

ENGINEERING opportunities," -Have you 
had your copy of this free guide to 

A.M.I.Mech.E., A.M.I.E.E., and all branches of 
engineering, building and plastics? Become 
technically trained on " no pass -no fee " terms 
for higher pay and security- -For free copy write 
B.I.E.T. (Dept. 387ß), 17, Stratford Place, Lon- 
don W.I. [6939 

THE RADIO ENGINEERING SCHOOL, air 
service training, Ramble, Southampton, 

offers full -time residential training for redo en- 
gineers seeking responsible positions in industry 
or civil aviation; students are coached for C 
and G telecommunications or Brit. I.R.E. exams. 
as preferred; tuition also available to M.C.A. 
requirements in radio and radar. -For full de- 
tails apply to the Commandant- [9265 

THE Institute of Practical Radio Engineers 
have available Home Study Courses covering 

elementary, theoretical, mathematical. practical 
and laboratory tuition in radio and television 
engineering; the text is suitable coaching matter 
for I.P.R.E. Service entry and progressive exams.; 
tuitionary fees at pre -war rates -are moderate. -The Syllabus of Instructional Text may be 
obtained, post free, from the Secretary, 20, Fair- 
field Rd., Crouch End. N.8. [6722 

AGENTS WANTED 
MANUFACTURERS require representatives 

throughout the U.K. to market their special 
moving coil pick -ups and other specialities, - 
Write to Box 4468. [8866 

TECHNICAL TRAINING 
A M.I.E.E., City of Guilds, etc., on " No Pass -No Fee " terms; over 95% successes; for 

full details of modern courses in all branches of 
electrical technology send for our 112 -page hand- 
book, free and post free. - B.I.E.T. (Dept. 388M. 
17, Stratford Place. London. W.1, [6270 

BOOKS, INSTRUCTIONS, ETC. 
S.G.B. technical publications. -The foliow- 
ing are of special interest to transmitting 

amateurs and short-wave enthusiasts: - 
MICROWAVE Technique. " -An uo -to -date 

treatise on a subject of vital interest, 68 pages, 
2/3, post free. 

SERVICE Valve Equivalents." -Lists commer- 
cial equivalents of many hundreds of Service 
and CV types- 28 pages. 1 / -, post free. 

THE Transmitting Licence," -How to obtain an amateur licence. 32 pages. 1/ -, post free. 
Radio Dmathematics, D /Fp1C.R. tubes, etc.. etc. 
168 pages. 2/9. post free. 

R.S.G.B. Bulletin "- Monthly pub. of the R.S.G.B, 1/6 post free. (Free to members.) 
RADIO Society of - Great Britain, 28, Little Russell St.. London, W.C.1, 19225 

WEBB'S radio map of the world locates any 
station heard, size 40X301n, 4/6. post 6d.; 

on linen, 10/6, post free,- Webb's Radio, 1 -4. 
Soho St.. W.1. Gerrard 2089. [9947 

FINANCIAL PARTNERSHIP 
WANTED, active interest in sound Relay. 

P.A. cinema or factor's business; £t 1100 
to £2,000 interest. -Box 5544. [9273 

TRANSFORMERS & COILS 
TO SPECIFICATION. 

MANUFACTURED OR REWOUND. 
Filter Coils a Speciality. 

JOHN FACTOR LTD. 
9 -II EAST STREET, TORQUAY, DEVON. 

'Phore: Torquay 2162 

FIFTH SALE. 

By Order of the Minister of Supply. 
Without Reserve, 

STAVERTON, GLOS. 
Sub -site of No. 7 Maintenance Unit. R.A.F., 

on the main Gloucester- Cheltenham Road, 
about 4% miles from each. 

A Large Quantity of 
SURPLUS AMERICAN RADIO a ELEC- 

TRICAL EQUIPMENT. 
comprising : 

Receivers, Modulator Units, Amplifiers, 
Rectifiers, Loudspeakers, Motor Generators, 
Dynamotors, Voltage Control Units, Trans- 
formers Condensers, Switches, Sockets and 
extensive quantities of other radio spares. 

To be Sold by Auction on 
FRIDAY, MARCH 5th, 1948, 
at 11 o'clock punctually by J. 

PEARCE ROPE do SONS. 

View Days : Mon, Tues., Wed. and Thurs., 
March let, 2nd, 3rd and 4th, from 10 a.m. 
to 4 p.m., and on day of Sale from 9 a.m. to 
11 a.m. 

Catalogues price 6d. each (postal orders 
only), may be had from the Auctioneers, St. 
Aldate Chambers, Gloucester. Tel. 2274 (two lines). 
ADMISSION WILL BE BY CATALOGUE 

ONLY. 

TRANSFORMERS & CHOKES 
High Quality Vacuum Impregnated 

AUSTIN MILLS LTD. 
LOWER CARRS 
STOCKPORT 

Telephone : STO. 3791 Established 20 years. 

PHOTO- ELECTRIC CELLS 
for 

Talking Picture Apparatus. 
Catalogue now available 

RADIO- ELECTRONICS LTD., 
St. George's Works, South Norwood, 

London, S.E. 25. 

ROTARY CONVERTORS 
220 D.C. to 220 A.C. 

Details fl ._ 

BEETHOVEN ELECTRIC EQUIPM ENTLTD. 
Beethoven Wcrks, Chase Road. London, N.W.10 

WE OFFER 
A large range of used and new Test 
Equipment, Converters, Recorders, 
Amplifiers, Motors, Transformers,etc. 

All guaranteed and at very attractive 
prices. 

Try us first and buy more gear 
for less money. 

UNIVERSITY RADIO LTD. 
22 LISLE STREET, LONDON, W.C.2. 

Tel. : GER 8582 & 4447. 

Printed in Great Britain for the Publishers, ILIPPE AND BONS LTD., Dorset House, Stamford Street, Loudon, S.E.1, by THE CORNWALL Panes LTD., Paris Garden, Stamford street. 
London. 8.E.1. " Wireless World " can be obtained abroad from the following- AUAra &LU and NEw ZEAtAED i Gordon t Gotch, Ltd. INDIA : A. H. Wheeler A Co. 
CANADA : Imperial News Co.; Gordon t Gotch. Ltd. Bones Araleo : GaYtrai New. Agency, Ltd.; William Dewaoa it Sons (5.A.), Ltd. UNivin STaTas : The International News Co. 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com



