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IN AUDIO AMPLIFIERS (Part Two) 

Although in principle a large number of circuits can be 
obtained by combining grounded emitter, grounded base or 
grounded collector configurations with transformer or R -C 
coupling, in practice transistor audio amplifiers tend to 
follow a simple pattern. A typical circuit can be considered 
to have grounded emitter stages in cascade, with R -C 
coupling, and with d.c. stabilisation provided by the potential 
divider and emitter resistor method. 

The maximum power gain available with perfect matching 
(and transformer coupling) when the effective load resistance 
in the collector circuit RL = r'22. r'out and the effective 

source resistance R5= /CH .r';n is 

z 
. (v;'vT; r'2z 

R -C coupling is preferred generally to transformer coupling 
for low cost and phase shift and good response, but the 
power gain of each stage then arises solely from the in- 
herently high current gain of the grounded emitter stage, and 
the higher gain which would be available by impedance 
matching with the transformer is not achieved. 

The factors entering into the design of an R -C coupled 
transistor cascade are not difficult to appreciate; many of 
them are similar to those encountered when working with 
valves. The collector voltage and 
current are limited by d.c. ratings 
Vcmax and Icmax, and by a.c. 
ratings vc(pk)max and ictpklmax. 
For high gain and output power 
the battery voltage should be 
high, but a lower voltage and 
hence smaller current drain is 
more economical. The high value 
of collector load resistance 
required for maximum gain can- 
not be obtained with R -C coup- 
ling, aS there is no advantage in 
making the collector load very 
much greater than the effective 
parallel input impedance of the 
next stage. In addition, the load 
resistance and collector current 
determine the voltage available 
across the transistor, which is 
also reduced by the emitter resistance included for stabilising. 
The collector current should therefore be small so that a large 
collector load resistance can be used; on the other hand a large 
collector current swamps the variation in collector leakage 
current I'c(ol with temperature. 

After allowing for these various conflicting claims, the 
number of stages is chosen to give the required overall gain 
when feedback is applied. Since the signal swing in the early 
stages is small, the d.c. working point can be chosen for low 
current drain (and noise), provided they have potential 
divider and emitter resistor d.c. stabilisation. The power gain 
in the grounded emitter R -C coupled stage can be calculated 

Speaker 
Load 
(n) 
3.0 
7.5 

10.0 
15.0 

R1 

RO 
(kn) 

39 
56 
68 
82 

T2 
Turns 
Ratio 
7.3,1 
4.6 :1 

4.0:1 
3.3 :1 

from (a )2RL /r';n, the a.c. current gain being a' and the 
voltage gain a RL /r'ln. This expression assumes that RL 
is very much smaller than r'22 and emit. 

Here, ay 'in, etc. are Small- Signal parameters given in 
published data and computed for the working point 
employed. As the load on an R -C coupled stage is formed 
by its collector resistance in parallel with the input resistance 
of the following stage, the power and voltage gain for each 
stage can be calculated by working backwards through 
the cascade. 

Class AB push -pull operation in which the bias corres- 
ponds very nearly to that for true Class B operation is a 
natural choice for the output stage when a transistor 
amplifier is to be designed as a power amplifier, that is, to 
give the highest output power permitted by the collector 
dissipation pcmax, without objectionable distortion. The 
quiescent power consumption is very small and the efficiency 
is high. The Mullard 0072 is intended for this mode of 
operation. An actual circuit is shown in the diagram, the 
output power being 200mW for 10% total harmonic dis- 
tortion for an input of about 6mV at CI or 500mV at 
R1. Negative feedback is applied over the driver and out- 
put stages by R13, which is matched to the loudspeaker. A 
small amount of bias is provided to the 0072's by the 
potential divider R11 -R12, which is effective in reducing the 
high crossover distortion inherent in a true Class B tran- 
sistor output stage. 

2795A 
t Sec text 

All resistors should be t 5°/e Io values at 25 °C ambient 

The value of Rl l must be chosen from the range 6.8, 6.2, 
5.6, 5.1, 4.7, and 4.3k S2 so as to adjust the total quiescent 
current in the output stage to 1.3mA+10% at 20 °C or 
l.6mA +10% at 25 °C. The operating ranges with speech 
and music are 15 °C to 45 °C ambient temperature and 4.5V 
to 2.7V (or even 2.0V, depending on the distortion tolerated 
by the listener) with a Leclanché type battery. 

Suitable transformers can be obtained from R. F. Gilson 
Ltd. The phase splitter transformer is type W0780 and the 
output transformer W0781. The secondary resistance must 
be specified as 3.7552, 7.5t , or 1552 when ordering the 
output transformer. 

Reprints of this series of advertisements WILL NOT he available 

T.S.D. DATA and PUBLICATIONS SECTION, MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVE., LONDON,W,C.2 
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Combined Audio Show? 
WITHIN the space of six weeks, from April 13 to 
May 26, two shows covering the same subject and 
run on broadly similar lines were held in London. 
These were the Audio Fair and the annual exhibi- 
tion of the British Sound Recording Association. 
That meant a duplication of effort on the part of 
most of the exhibitors (to say nothing of many 
visitors) which can hardly be allowed to carry over 
into future years. That was acknowledged by 
Norman Leevers, the retiring president of 
B.S.R.A., who, at the Association's annual dinner, 
speculated on possible ways of arriving at a more 
satisfactory arrangement. 

Mr. Leevers put forward two alternative pro- 
posals : that the B.S.R.A. show should be moved 
to the autumn, or that it should be combined with 
the Audio Fair. 

To us, the idea of a combined exhibition seems 
to be the better. Demonstrations under reason- 
ably good conditions are an essential part of a 

sound reproduction show, and, practically speak- 
ing, the only suitable venue is a large hotel. In 
London, hotel accommodation is easier to obtain 
in the spring than in the autumn. And, anyway, 
it is doubtful whether the majority of manufac- 
turers would continue to support two shows in the 
year. 

An effective basis for collaboration between the 
organizers of the Audio Fair and the B.S.R.A. 
should not be too difficult to work out. Facilities 
might be provided for the B.S.R.A. to stage non- 
commercial exhibits and demonstrations of various 
aspects of sound reproduction. Then the Asso- 
ciation's annual convention might be arranged to 

coincide with the Fair. Such things as these 
would, we feel sure, prove to be attractive to many 
visitors. Collaboration between the two bodies 
on these lines should be beneficial to both of them. 

Recorded Programmes 
THOUGH the programme side of broadcasting is 

no real business of Wireless World, we sometimes 
feel impelled to comment on it when fundamental 
issues likely to affect the growth of the service are 
concerned. One such issue is that of transmissions 
from recordings; sometimes it seems to us there 
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are too many of them, both on sound and (in the 
form of film) on television. Anyway, we cannot 
resist the temptation to quote from a leader in The 
Times (May 21). The newspaper's comments 
were linked to a recent lecture on the RCA system 
of television recording on magnetic tape, but 
could be applied with equal or even greater force 
to the use of films. 

" One of the possibilities is that technical pres- 
sure may cause television to lose some of its 
spontaneity. There is nothing, except a deter- 
mined will to do so, to stop the making of a tele- 
vision programme becoming something like that 
of a film. This could alter the whole artistic nature 
and scope of television. Again, there may come a 
strong tendency for the tail to wag the dog -the 
content of the programme being influenced by the 
fact that it is a recording. Some of these fears are 
theoretical. That does not mean to say they will 
not materialize." 

Research and Measurement 
THE number of new instruments and techniques 
shown at the Physical Society's exhibition, re- 
ported elsewhere in this issue, is still on the 
increase, and several new trends were noticeable. 
In particular, there was fairly widespread use of 
transistors in instruments, both as h.t. generators 
and, in some cases -e.g., in physiological work - 
where their small size and self -contained nature is 
an especial advantage. There was also a new type 
of transistor with quicker response than that of 
normal junction types. This device is perhaps 
symptomatic of the general development of junc- 
tion transistors capable of working at higher fre- 
quencies than at present. The same tendency was 
evident in oscilloscope tubes with ability to record 
frequencies of the order of 1,000 Mc /s; these are 
specially adapted to the recording of very fast 
transients. On the same trend, super- high -fre- 
quency valves capable of being tuned over quite a 

wide range were shown. 
A particularly commendable and much appre- 

ciated section of the exhibition was the demon- 
stration of the principles of colour television, 
arranged by the Physical Society Colour Group. 
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Simple Wobbulator 
Electro- Mechanical Modulation (6 Mc s) in a 

Single -valve Circuit By B. T. GILLING 

Modulator unit with 
ceramic top plate 
removed, showing 
semi -circular silver- 
ed fixed electrodes 
and domed and per- 
forated diaphragm. 

THE wobbulator to be described reaches just about 
the limit of simplicity, consisting as it does of a 
single -valve oscillator; yet it is most satisfactory in 
use, and gives on Band I a linear sweep of six mega- 
cycles. 

In the American radio altimeters now available 
on the surplus market there is a component which 
makes the above possible. The altimeters have the 
type numbers RT-40 /APN, AN /APN -1, 
AN /ARN -1, AYB -1, AYD and there may be others. 
The component is often described in advertisements 
as a " magnetic sounder " but it would be more 
appropriately called an electro-magnetic frequency 
modulator. 

A typical example is shown, partially dismantled, 
in the accompanying photograph. It consists of a 
magnet and coil, similar to that of a moving -coil 
loudspeaker, to which is attached a slightly domed 
aluminium diaphragm of about two inches dia- 
meter, freely suspended and perforated all over to 
prevent air loading. Mounted in front of this dia- 
phragm on a ceramic cover are two metal plates 
and these with the diaphragm form a two -gang 
capacitor. The capacity swing of each section is 
from 10 to 50 pF. It will be obvious that if this 
capacitor is connected across the coil of an oscillator 
and the moving coil energized by an alternating 
current, the oscillator will be frequency modulated. 

The circuit of the complete wobbulator is given in 
Fig. 1. Ample frequency 
deviation on Band I could be 
obtained by using only one 
section of the f.m. capacitor, 
but since it was also desired 
to sweep the i.f. band around 
10 Mc /s the two sections were 
connected in parallel to give a 
maximum swing of 20 -100 pF. 
This means that one side of 
the capacitor is earthed, mak- 
ing it necessary to use an 
electron -coupled type of oscil- 
lator. The 10 -pF variable 
capacitor in parallel with the 
coil is brought out to a con- 
trol on the panel to enable the 
middle frequency to be set. 
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MODULATOR 
UNIT 

Any miniature medium -mu triode is suitable for 
the valve, in fact one of the acorn triodes in the alti- 
meter is an admirable choice. The frequency- 
modulated output is taken from the anode of this 
valve and its amplitude is controlled by a simple 
attenuator. 

Alternating current for driving the moving coil is 
obtained from the heater supply. A series variable 
resistor controls its amplitude, hence the frequency 
deviation, and a fixed resistor prevents over -drive. 
The sweep voltage for the X- plates of the oscillo- 
scope is also taken from the heater supply. 

Return Trace Suppression 
In an ideal case the forward and return traces 
would coincide exactly, but owing to phase shifts in 
the amplifiers this does not happen, and a trace as 
in Fig. 2(a) is always obtained. There are several 
ways of removing the second trace and the method 
adopted in the present case is to take a blanking 
voltage from a phase shift network across the heater 
supply and apply it to the grid of the tube. This not 
only blacks out the unwanted half of the trace but 
brightens the centre portion of the wanted half 
where its brilliance decreases owing to the increased 
speed of the spot. A single trace of even brightness 
throughout its length is obtained, as in Fig. 2(b). 

At full amplitude of the moving coil a sweep of 
10 Mc /s in Band I is easily obtained. This is illus- 
trated in Fig. 2(c). With this amplitude, however, 
frequency linearity suffers, but for a sweep of 6 Mc /s 
it is very good, as will be seen from Fig. 3. 

+H.T. 

50 VOLTS 

50 pF 

Fig. I. Circuit diagram 
of single -valve wobbu- 
lator. 

O FROM SIGNAL 

20011 1 
GENERATOR 

5 p 
Ikft 

O F.M. OUTPUT 
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O EARTH 

HEATER 

oft 

10011 WIRE -WOUND 
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Fig. 2. Three forms of the some response from a partly aligned television receiver. (a) Displaced return half, due to 

phase shift. 6 -Mc /s sweep. (b) Return half suppressed. 6 -Mc /s sweep. (c) Same response with 10 -Mc /s sweep. 

The trace obtained is of little use unless some 
means are provided of ascertaining the frequency 
of all points along it, so a marked " blip " is applied 
by adding the output from a signal generator to the 
output of the wobbulator through a small capacitor. 
With a normal wide -range Y- amplifier this will 
appear as a thickening of the trace on each side of 

the marked frequency. To get a sharp blip the fre- 
quency range of the amplifier must be severely 
limited and the simplest way of doing this is to con- 
nect a 0.001 -11F capacitor across its input. The 
resultant blip is seen in the three oscillograms in 
Fig. 2. As the frequency of the signal generator is 

varied the blip will travel along the trace marking 
the spot frequency at any given point. 

This particular wobbulator was designed for 
Channel 3, Band I, and the i.f. band from 9 to 

14 Mc /s with switched coils. Both coils are wound 
on half -inch formers and are as follows. Channel 
3 :9 turns, tapped at 3 turns, spaced to occupy á 
inch. I.F. :18 turns, tapped at 6 turns, 34 s.w.g. 

close -wound. Adjustments to make the coils reson- 
ate at about the middle frequency can be made with 
either iron dust or brass cores. 

Alternative Modulator 
The heart of this wobbulator is the unit from the 
altimeter, but if this component is not obtainable it 
is possible to make a very satisfactory one from a 

three -inch moving coil loudspeaker. There are two 
ways of doing this, both of which entail the cement- 
ing of a thin aluminium disc to the diaphragm. In 
the first case a metal plate is fixed immediately in 
front of the disc as closely spaced as practicable to 
form the variable capacitor. In the other the actual 
oscillator coil is wound in pancake form and mounted 
closely to the disc. As the disc moves the changing 
eddy- currents alter the inductance of the coil. This 
latter method is not as satisfactory, as it prevents 
other coils being switched in to provide alternative 
ranges. 

The only disadvantage of the generator in the 
form shown is that it requires a coil for each channel 
swept. At present, when there are only two, or at 
most three, channels operating in any area, this is 

of no real significance. To cover future develop- 
ment and the possibility of the introduction of 

colour television, which will call for the examination 
of a band almost in the audio region, this unit can 
be looked on as the basis of a more elaborate wobbu- 
lator of the beat frequency pattern. In this it would 
form the frequency -modulated oscillator which beats 
with a tunable oscillator to give a resultant swept 
output over a very wide range of middle frequencies. 

This electro- mechanical method of obtaining 
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Fig. 3. Linearity of trace on Channel 3. 

4 

frequency modulation is far simpler and more re- 
liable than the reactor valve and has proved so satis- 
factory that it is used extensively, especially in 
America, for commercial wide -range beat frequency 
wobbulators. 

B.S.R.A. Convention and Exhibition 
ONCE again the annual exhibition* and convention of 

the British Sound Recording Association was held 
in the Waldorf Hotel and the increased space made 
available was fully booked. Of the 42 firms exhibiting, 
27 gave continuous demonstrations in separate rooms in 
the hotel, instead of sharing the use at specified times 
of a communal listening room. Conditions were more 
comfortable and there was much less fluctuation in the 
density of visitors in the main exhibition than on pre- 
vious occasions. 

Much interest was shown in the competition by mem- 
bers of the Association for the best amateur- constructed 
equipment. The winner of the President's Trophy was 
V. L'Estrange for a versatile lightweight magnetic re- 
corder with three tape speeds. The Wireless World 
prize was awarded by the judges to G. A. Jeary for a 

synchronizing system for a film projector and magnetic 
tape recorder and the Committee Prize went to J. M. 
Beukers for a beautifully finished pre -tuned f.m. re- 
ceiver and gramophone pre -amplifier. 

At the annual dinner Norman Leevers, the retiring 
president introduced his successor, J. F. Doust (M.S.S. 
Recording Company) who has had a long association 
with technical developments in disc and tape recording. 

* Sound reproducing equipment shown at this and other recent 
exhibitions will be reviewed in the July issue. -EDITOR. 
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WORLD OF WIRELESS 
Organizational, Personal and 

Industrial Notes and News 

National Radio Show 
OF the eighty or so British radio equipment manu- 
facturers included in the initial list of exhibitors at 
the National Radio Show (Earls Court, August 22nd 
to September 1st), about 50 per cent are makers of 
domestic sound and television receivers -the re- 
mainder being component and accessory manufac- 
turers. With the addition of the "user" exhibitors, 
publishers, banks and wholesalers, the total number 
of stand -holders is 111. 

It is anticipated that some 400 television receivers 
will be in operation at the Show where both Band 
I and Band III programmes will be distributed. 

As in past years, the main part of the ground floor 
will be devoted to manufacturers' stands, On the 
first floor will be the displays of the B.B.C. and, for 
the first time, the I.T.A. and the London programme 
contractors. There will again be a " careers and 
electronics " display on this floor. 

A brochure for prospective overseas visitors has 
been circulated and copies may be obtained at the 
various offices of the British Information Service. 

Southern England TV 
THE permanent aerial on the new 500ft mast at the 
B.B.C. television station at Rowridge, Isle of Wight, 
is being brought into service on June 11th. This 
will increase the e.r.p. to more than three times that 
provided by the temporary aerial system on the 
200ft tower which has been in use since the station 
opened in November, 1954. As the new aerial is 
directional the vision e.r.p. varies from 1 to 32 kW. 
Provision is made for the mast to be used for v.h.f. 
broadcasting also. 

The temporary transmitter on Truleigh Hill, near 
Brighton, will continue in service for the time being 
although it was originally intended only as a 
temporary measure until Rowridge was operating on 
full power. 

Institution of Electronics Engineers? 
ALTHOUGH originally formed in 1946 as some- 
thing of an " old comrades' association " the Radar 
Association has recently taken on the aspect of a 
technical institution. As such it has arranged a 
number of technical meetings during the past year at 
which lectures on such topics as underwater 
television, guided ,missiles, radio astronomy and 
colour television have been given. It is now planned 
to start a students' section for the benefit of those 
studying electronics. 

Sir Robert Renwick, the president, speaking at the 
10th anniversary dinner of the Association, referred 
to the need for the electronics industry to have its 
own technical institution. " I believe," he said, " that 
the Radar Association is destined to assume this 
rôle." He suggested that the scope of the Association 
should be extended and that its name should be 
changed to cover the whole field of electronic 
engineering. 
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Because the final stages of the passages of the British Railways 
vessels on the Heysham -Belfast service have to be navigated 
stern first, the radar installation for the three latest vessels has 
been specially adapted by Kelvin Hughes. As will be seen in 
this photograph of the experimental installation at the K. & H. 
research station on Southend pier, the masts will be fitted with 
deflector plates to eliminate spurious echoes. The vessels, 
which incidentally are fitted with bow rudders, will have 
a second radar display unit on the after navigating bridge. 

Birthday Honours 
Sir Gordon Radley, C.B.E., who has been director 

general of the Post Office since 1955 and was pre- 
viously engineer -in- chief, is appointed a Knight 
Commander of the Order of the Bath. 

John Anderson, C.B.E., chief scientist at the 
Admiralty Signal and Radar Establishment, Cosham, 
Hants, is appointed a Companion of the Order of the 
Bath. 

L. H. Bedford, O.B.E., M.A., B.Sc.(Eng.), chief 
engineer, Guided Weapons Division of the English 
Electric Company, which he joined in 1947, is pro- 
moted to Commander of the Order of the British 
Empire. He was for many years director of research 
at Cossors and was one of the first two industrial 
engineers to be taken into the confidence of the 
Government on radar. He evolved the " Bedford " 
attachment for early gun- laying radar. 

T. Constantine, chairman of Bonochord Limited, 
is appointed a C.B.E. for public and political 
services. 

Appointments as Officers of the Order of the 
British Empire are conferred on A. B. Howe, M.Sc., 
A.R.C.S., assistant head of the research department 
of the B.B.C., which he joined in 1924, and H. G. 
Sturgeon, director and chief engineer of Ultra 
Electric. 

J. Treadgold, B.E.M., lately principal station radio 
officer, Admiralty Civilian Shore Wireless Service, 
and E. E. Frewin, chief technical superintendent 
of the Gold Coast broadcasting department, are 
appointed M.B.E. 
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PERSONALITIES 
Professor H. E. M. Barlow, B.Sc.(Eng.), Ph.D., 

M.I.E.E., who has been a member of the academic 
staff of the Faculty of Engineering, University College, 
London, since 1925 and is now Pender Professor of 
Electrical Engineering at the college, has been elected 
a Fellow cf the American I.R.E. The citation reads : 

" For contributions to engineering education, telecom- 
munication, and high- frequency techniques." At the 
beginning of the war Professor Barlow, who is 57, was 
at T.R.E. and subsequently became superintendent of 
the radio department at R.A.E., Farnborough. He has 
served on a number of Government boards and coun- 
cils including the Radio Research Board, to which he 
was appointed in 1948. 

For his contributions to the development of air 
traffic control systems, J. Fenwick, a senior signals 
officer in the Ministry of Transport and Civil Aviation, 
has been awarded the British Silver Medal of the Royal 
Aeronautical Society. He is the senior telecommunica- 
tions officer in charge of the Southern Air Traffic Con- 
trol Centre adjacent to London Airport and has been 
responsible for the design of the radar simulator which 
is used by the Ministry for the rapid training of control 
officers in radar control. Mr. Fenwick has also designed 
and engineered the whole of the radar display systems 
fo: the new Southern Air Traffic Control Centre. 

C. P. Fogg has been appointed head of the ground 
radar department at the Radar Research Establishment 
of the Ministry of Supply, at Malvern, where, for the 
past five years, he has been superintendent of basic 
techniques. He joined the staff at the Bawdsey Research 
Station in 1937 and in 1939 was made leader of a group 
responsible for research and development of radio re- 
ceivers. He went to Malvern in 1945 and was at one 
time in charge of the three divisions working on trans- 
mitters, aerial test gear and receivers and display. He 
is 42. 

W. M. York, who has been in charge of Ekco pub- 
licity for the past twenty -four years and has been an 
executive director of the company since 1951, has been 
appointed commercial director with a seat on the Board. 
He recently visited the Ekco organization in India. 

M. M. Macqueen, manager of the radio and tele- 
vision department of the G.E.C. since 1930, has 
accepted the chairmanship of the British Radio Equip- 
ment Manufacturers' Association for the third succes- 
sive year at the express wish of the members of the 
council. He was also chairman in 1949 and 1950. Mr. 
Macqueen, who joined the G.E.C. in 1923, has 
represented the industry on a number of committees 
including the Radio Rearmament Advisory Committee 
set up by the Government in 1951 for liaison between 
the Ministry of Supply and the radio industry. 

M. M. MACQUEEN 
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H. S. Jewitt has left Decca Radar, where he was 
senior engineer in charge of the receiver design group 
at the research laboratory, Tolworth, Surrey, and 
emigrated to the U.S.A. to join the Raytheon Manu- 
facturing Company, of Boston, Mass. Before joining 
Decca in 1952 he was working on pulse circuitry at 
Ferranti's after graduating as B.Sc.(Eng.) from Queen 
Mary College, London University, in 1949. It will be 
recalled that Mr. Jewitt won one of the R.I.C. technical 
writing premiums for his articles on i.f. amplifiers pub- 
lished in Wireless World in 1954. He is 33. 

R. T. Lakin, A.M.I.E.E., A.M.Brit.I.R.E., chief 
research technologist with the Whiteley Electrical Radio 
Company, and H. W. Read, London manager, have been 
appointed to the board of directors. Both of them have 
been with the company for more than twenty years. In 
1953 Mr. Lakin was appointed M.B.E. for his scientific 
contributions during the war. 

K. M. McKee, B.Sc., A.M.I.E.E., formerly a senior 
engineer for five years at the E.M.I. Research Labora- 
tories, has joined the Geo. Tucker Eyelet Company, 
where he is in charge of the technical and commercial 
development of a range of automatic component 
assembly machines for use in printed circuitry. 

L. S. King, contributor of the article in this issue 
on the Band I /III crossover network, has been with 
Standard Telephones and Cables for many years and 
for over thirty years has been part -time lecturer at the 
West Ham Municipal College and the Northampton 
Polytechnic, London, E.C.1. 

A. H. Hooper, who contributes an article in this 
issue on the graphical derivation of radio refractive 
index, is a meteorologist. Among his other interests 
is experimental amateur radio and recent private investi- 
gations have included the feasibility of routine assess- 
ments of conditions for v.h.f. propagation through the 
troposphere. 

OBITUARY 
Stanley Whitehead, M.A., D.Sc., M.I.E.E., F.Inst.P., 

director of the British Electrical and Allied Industries 
Research Association (E.R.A.) for the past ten years, 
died on May 5th, aged 54. Dr. Whitehead, who had 
been a member of E.R.A. since 1925, was for some years 
chairman of the International Special Committee on 
Radio Interference (C.I.S.P.R.) and was a member of 
the advisory committees appointed by the P.M.G. to 
investigate radio interference from ignition systems 
and small motors. Since 1954 he had been joint 
honorary secretary of the Parliamentary and Scientific 
Committee. 

Maurice G. Hammett, M.I.E.E., chief engineer of 
the electronics division of Murphy Radio since Septem- 
ber, 1953, died early in May at the age of 48. For 
some time before joining Murphy's he was with the 
Ekco organization as chief engineer of the electronics 
division at Malmesbury. He started his engineering 
career with E.M.I. 

WHAT THEY SAY 
" Tall oaks .".-" Looking round this room I 

am struck by the thought that not much more than 
fifty years ago the entire manpower engaged in the 
radio industry numbered fewer than those representa- 
tives of it present here to -day. Indeed, it would be true 
to say that when my father [Guglielmo Marconi] first 
came to England he was the radio industry of the 
time "- Marchese Giulio Marconi at the Radio In- 
dustries Club's 25th anniversary luncheon. 

Incognito. -"Hitherto it has been the practice to 
classify this new electronics industry as an off -shoot of 
the long -established electrical industry, and as such 
it possesses no separate identity and no official classi- 
fication. Statistically the electronics industry does not 
exist despite the fact that it employs some 250,000 
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people with an annual turnover exceeding £250 million 
and exports valued at over £60 million." -Sir Robert 
Renwick (president) at the 10th anniversary dinner of 
the Radar Association. 

Obsolescent L. & M.W.? -" The B.B.C. is rapidly 
carrying through a complete conversion from long and 
medium waves to v.h.f." -Sir Ian Jacob, addressing the 
C.C.I.R. delegation. 

IN BRIEF 
Receiving Licences. -The overall increase in sound 

and television licences in the United Kingdom during 
the year ended April 30th was 278,533 bringing the 
total to 14,295,980. During the year television licences 
increased by 1,231,453 to 5,812,178 and sound licences 
decreased by 952,920 to 8,483,802. 

The B.B.C. has selected the site for its Cumberland 
television station which it is planned to bring into 
operation by the end of next year. It will be built at 
Sandale which is 1,200 feet above sea level and some 
14 miles south -west of Carlisle. The station will also 

' be used for v.h.f. sound broadcasting when the system 
is extended to that part of the country. 

B.B.C.-I.T.A. Co- siting. -Replying to a general ques- 
tion in the House of Commons on the sharing of masts 
by the B.B.C. and I.T.A., the Postmaster General 
announced that this will definitely be done in Cumber- 
land. 

I.T.A. Test Transmissions. -The Belling -Lee mobile 
television transmitter, which has done yeoman service 
in radiating test transmissions from London, Lichfield 
and Winter Hill during the building of the I.T.A. 
stations, has now been acquired by the Authority. In 
July it will be on Emley Moor, the site for the York- 
shire transmitter, for test transmissions with an e.r.p. 
of 1 kW. 

R.I. Club Jubilee. -The 25th annual report of the 
Radio Industries Club (London) records a record mem- 
bership of 885. At the anniversary luncheon on May 
29th Sir Harold Bishop (B.B.C. director of engineering) 
handed over the presidency of the Club to Eric K. Cole 
who introduced the trade name Ekco in 1922 when he 
produced -at the rate of five or six a week -a two - 
valve battery receiver. 

B.R.E.M.A. Council.- Member -firms whose repre- 
sentatives will constitute the council of the British Radio 
Equipment Manufacturers' Association for the ensuing 
year are : Balcombe (E. K. Balcombe); Bush (G. 
Darnley Smith); Cole (G. W. Godfrey); Cossor (J. S. 
Clark); Ferguson (S. T. Holmes); Ferranti (E. Grundy); 
G.E.C. (M. M. Macqueen, chairman); Gramophone Co. 
(F. W. Perks, vice -chairman); Kolster- Brandes (P. H. 
Spagnoletti); Philips (A. L. Sutherland); Pilot (H. L. 
Levy) and Ultra (E. E. Rosen). 

The annual contests for 
radio controlled models, 
organized by the Inter- 
national Radio Controlled 
Models Society, will be 
held in the Midlands on 
August 5th, 6th and 7th. 
The contest for aircraft 
will be held on the 5th 
at the aerodrome, Welles- 
bourne Mountford, near 
Stratford -on -Avon, War- 
wickshire, and that for 
boats at Bournville, Bir- 
mingham, on the two 
following days. Further 
particulars a n d entry 
form s are obtainable 
from H. Croucher, 27 
St. John's Road, Spark - 
hill, Birmingham, 11. 
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N.W. Germany. -With the reorganization of the 
broadcasting service in what was the British zone of 
occupation in Germany, the Nordwestdeutscher Rund- 
funk has been disbanded. There are now two sound 
broadcasting organizations in the zone: the Nord - 
deutscher Rundfunk (N.D.R.) with its headquarters in 
Hamburg and the Westdeutscher Rundfunk (W.D.R.) 
centred on Cologne. There is, however, a co- ordinated 
television service for the zone, in which there are twelve 
television stations, operated by the Nord - and West - 
deutscher Rundfunkverband (N.W.R.V.). 

The Radio Industry Council is planning to hold a 
Scottish Radio and Television Exhibition at the Kelvin 
Hall, Glasgow, in mid -May next year. Although since 
the war there have been two Glasgow radio exhibitions 
organized by the Scottish Radio Retailers' Association, 
this will be the first manufacturers' show in the city 
since 1935. 

Northern Electronics Show. -The 1 1 th annual elec- 
tronics exhibition, organized by the Northern Division 
of the Institution of Electronics, will be held at the 
College of Technology, Manchester, from July 12th 
to 18th (excluding Sunday 15th). It will open on the 
first day at 2 p.m. and on subsequent days at 10 a.m. 
and will close daily at 10 p.m. except on Saturday when 
it will be 6 p.m. During the course of the exhibition, 
which will include research and manufacturing sections, 
some fifty lectures will be given and sixteen films 
shown. Admission tickets will be obtainable free from 
exhibitors or from W. Birtwistle, 78 Shaw Road, Thorn- 
ham, Rochdale, Lancs., from whom lecture programmes 
are obtainable. Separate tickets are being issued for 
each lecture. 

No 1956 Amateur Show. -It has been decided by 
the Radio Society of Great Britain not to hold an 
amateur exhibition in London this year. The attendance 
at last year's exhibition was down by nearly 20 per cent 
on that of the previous year and the Society incurred 
a loss of about £70. The proposal that this year's 
exhibition should be held in the provinces- Manchester, 
Birmingham or Bristol -has not materialized. 

E.M.I. College of Electronics has been adopted as 
the title of the department of E.M.I. Institutes which 
provides full -time day courses in radio and electronic 
engineering. Over 200 students are now attending the 
full -time courses at the college which offers eighteen 
scholarships for science sixth -formers to undertake the 
four -year course in electronic engineering and two 
scholarships for the three -year telecommunications 
course for which the entrance standard is G.C.E. 
(ordinary level). Full particulars of the scholarships 
and the courses, which begin in the autumn, are obtain- 
able from the College, 10 Pembridge Square, London 
W.2. 

A summer school on communication theory, modula- 
tion and noise is being held at Birmingham University 
from July 1st to 13th. It is intended for engineers in 
the electrical communications and allied fields who have 
taken their degrees without much theoretical work in 
communications and for those who feel the need for a 
" refresher " course. The fee is £8, excluding accom- 
modation. Particulars are obtainable from the Director 
of Extra -Mural Studies, The University, Edmund Street, 
Birmingham, 3. 

BUSINESS NOTES 
G.E.C.-B.T.M. Collaboration. -The General Electric 

Company and the British Tabulating Machine Company 
are to collaborate in the design of " competitively priced 
computers and like equipment to cover the field in 
which such devices can be employed, and particularly 
the sphere of office machinery and automation." They 
are jointly to form a new company for this purpose. 
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RCA Photophone, Limited, which was established in 
this country in 1929 by the Radio Corporation of 
America primarily for the introduction of the Photo - 
phone system of sound recording for pictures, has 
changed its name to RCA Great Britain, Limited. The 
company is now the sole U.K. distributor for all 
products of the parent organization. Incidentally, the 
fiftieth anniversary of the formation of the Radio Cor- 
poration of America was celebrated at the end of 
February. 

Ekco car radio, Model CR152 /K, has been approved 
by the Rootes Group as standard or alternative optional 
equipment for their new Hillman " Minx " special 
saloon, de luxe saloon and convertible cars. 

An industrial television camera has been installed by 
Pye as part of the new wind- tunnel of the Aircraft 
Research Association at Bedford. Direct observation 
through the usual plate -glass window is not possible 
in this tunnel because of the special method of lining 
the walls. 

Included in the Marconi equipment being installed 
in the recently built Manchester Venture and Manchester 
Vanguard, which will trade between Manchester and 
the Great Lakes, is a new ship -to -shore radio -telephone 
set. Known as the " Seaway," it was designed by the 
Canadian Marconi Company to meet the requirements 
of the Canada /U.S. Great Lakes Treaty. 

The new factory at Uxbridge opened by Alfred Imhof, 
Limited, instrument case makers, provides over 25,000 
square feet of production space. The other factories 
at Islington and Thornton Heath will remain in use 
but the drawing offices and development section are 
now accommodated at Uxbridge. 

This year marks the coming -of -age of Painton and 
Company, of Kingsthorpe, Northampton, manufacturers 
of a wide variety of components and accessories, includ- 
ing attenuators and faders. 

The distribution of Goodmans loudspeakers and 
acoustical resistance units in Scotland is now under- 
taken solely by Land, Speight and Company, of 2 

Fitzroy Place, Sauchiehall Street, Glasgow, C.3. 

A by-product of the Rechfon GR!74a.m. f.m. radio-telephone 
equipment is that it gives the marine user the opportunity 
to overcome interference should other vessels nearby be 

operating on a.m. on the same frequency. The combined 
a.m. /f.m. 20- channel radio-telephone is shown installed in 
a deep -sea trawler. 
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Amplivox celebrates 21 years of hearing -aid manù- 
facture this year. The Company, of which A. Edwin 
Stevens is governing director, also manufactures micro- 
phones and headphones. 

In the refurbished demonstration centre recently 
opened by Philips, at Century House, Shaftesbury 
Avenue, London, W.C.2, a " hi -fi " demonstration room 
is provided in which elaborate switching arrangements 
permit various combinations of loudspeakers and ampli- 
fiers to be compared. 

Birmingham Sound Reproducers are extending their 
factory space in Londonderry, Northern Ireland, to give 
a total of 180,000 sq. ft. B.S.R., who make the Monarch 
record changer and other gramophone units, have their 
head office and another factory at Old Hill, Staffs. 

A.B. Metal Products are extending their Glamorgan 
factory to give an additional 50,000 square feet of 
manufacturing space. 

Savage Transformers Limited, makers of the well - 
known " Massicore " transformers, have added an office 
block to their factory at Devizes, Wilts. This has 
released factory space for production. 

Gate Electronics, Limited, have moved into their 
new factory in Tudor Grove, London, E.9. (Tel.: 
Amherst 8484.) 

Electrical Instrument Repair Service, of 329, Kilburn 
Lane, London, W.9, have changed their name to E.I.R. 
Instruments Limited. 

New offices and showrooms in Lancashire House, 
9 South Street, Manchester 2, have been opened by 
Marconi Instruments. 

OVERSEAS TRADE 
Poland. -On their stand at the International Fair in 

Poznan (June 17th to July 1st) Kelvin and Hughes will 
be showing echo sounders, industrial equipment, 
miniature motors and also sound recording and repro- 
ducing equipment manufactured by their associates, 
Simplex -Ampro, Limited. 

Export enquiries for the Sinfonia and President tape 
recorders and amplifying equipment manufactured by 
Phillips and Bonson, Limited, should now be addressed 
to Barnett Shipping and Export Company, St. Magnus 
House, 25 Monument Street, London, E.C.3. 

Italy. -An order for £20,000 worth of equipment, 
including decade oscillators, telegraph distortion 
measuring gear and transistor test equipment, has been 
received by Winston Electronics, Limited, from the 
Italian Government. 

Australia. -A three -camera O.B. vehicle has been 
supplied by Pye to the Australian Broadcasting Com- 
mission. 

U.S.A. -William B. Allen, of 1601 Orleans Ave., 
New Orleans, Louisiana, wishes to get in touch with 
a United Kingdom manufacturer making a low- priced 
transceiver operating on 465 Mc /s. It should operate 
on a 6- or 12 -volt car battery and have a range of ten 
miles or more. 

Yugoslavia. -Pye telecommunication and television 
equipment and scientific instruments manufactured by 
their associates, W. G. Pye and Unicam, are to be 
shown at the Scientific Exhibition at Ljubljana, from 
August 4th to 12th. 

U.S.A. -Olson Radio Warehouse Co., 275 East Mar- 
ket Street, Akron, Ohio, are interested in importing 
radio components, accessories, valves, etc., from the 
United Kingdom. 

Honduras. -A. Idìaquez y Cia., of Tegucigalpa, 
D.C., are interested in importing, to sell in their own 
stores in Tegucigalpa and San Pedro Sula, a small 
battery -operated domestic receiver, preferably in a 
wooden cabinet. 
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Unconventional F.M. Receiver 
Designed for Local Station Reception Using Pulse- Counter Discriminator 

By M. G. SCROGGIE, B.Sc., M.I.E.E. 

THE design of this receiver from the i.f. output on- wards (comprising limiter, discriminator and de- emphasis circuit) has been discussed in detail in the 
April issue. So far as the rest of the receiver is con- cerned, the most significant feature of this discrim- inator is that its working frequency has to be of the 
order of 150 kc /s. To meet this requirement there 
are two alternative methods. One is to use a con- ventional f.m. receiver as far as the i.f. output and 
then interpose a second frequency changer to reduce 
the standard 10.7 Mc /s i.f. to 0.15 Mc /s. This pro- 
cedure would combine the usual standard of sensi- 
tivity with the low distortion and absence of align- 
ment that are the chief attractions of the pulse - 
counter discriminator. It may be that in some cir- cumstances they would be worth the extra complica- 
tion of the second frequency changer. 

The other alternative is to accept 150 kc /s (or 
thereabouts) as the i.f. This extends the no- align- 
ment benefit to the i.f. amplifier also, and the receiver 
as a whole is simple, but its sensitivity is low. How- 
ever, where an adequate field strength exists this is 
no disadvantage. 

In the interval since the publication of the dis- 
criminator article some readers seem to have been 
troubled in their minds about the problem of 
amplifying a bandwidth of 150 kc /s centred on an i.f. 
of about the same figure. As it happened, however, 
no difficulty at all was experienced with the i.f. 
amplifier; nearly all the trouble occurred in connec- 
tion with the frequency changer. 

Fig. 1 shows the complete circuit diagram, from 
which it will be seen that two resistance -coupled i.f. 
stages are used in front of the limiter. The resistors 
in series with the grids provide, in conjunction with 

the valve input capacitances, attenuation of the upper 
frequencies, eliminating v.h.f. components received 
from the frequency changer and limiting the i.f. 
bandwidth at the top end, improving stability. There 
is of course further top cutting by the valve output 
capacitances shunting the coupling resistances. Fig. 2 
is the amplification frequency characteristic. With 
reasonable care in the layout of the i.f. and discrim- inator stages and the wiring of the decoupling 
capacitors, it is unnecessary to use inter -stage screen- 
ing. 

The signal required at the grid of V, is at least 3V and preferably about 10V. The combined voltage 
gain of V, and V, is about 4,000, so the input to 
V, should be at least a millivolt or two. 

The Frequency Changer 
To reduce the incoming v.h.f. signal to 150 kc /s 
in one step requires the heterodyne frequency to 
differ from the signal frequency by only about 
0.17 %. This is small enough to suggest the use of 
a self- oscillating coupling circuit between r.f. and i.f. stages, but although the idea might be worth follow- 
ing up it was rejected on the ground of liability to radiate. Second -harmonic operation, though it 
would greatly reduce this liability, was also rejected, 
in the interests of televiewers on Channel 1, who are somewhat vulnerable to an oscillator fundamental 
frequency in the 44 to 47 -Mc /s band! Third - harmonic operation puts the fundamental in a less 
awkward band and at the same time still further 
reduces radiation, so was adopted. An incidental 
advantage of the lower oscillator frequency, especially 
valuable if automatic frequency correction is 

Fig. I. Complete circuit diagram. The portion shown in Fig. 9 of the previous article appears on page 259. Coil L3 is the tapped coil below L4 
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Fig. 2. Amplification /frequency characteristic of the i.f. amplifier, measured 

between A and B. 

employed, is the greater latitude in the design of the 
oscillator. Against this, the efficiency of frequency 
changing is about one -third less than with second - 
harmonic and two- thirds less than with fundamental. 

For domestic broadcast reception by all and sun- 
dry, station selection by a continuously variable 
tuning control belongs, in the writer's opinion, exclu- 
sively to the archaic era. What is required is an 

instantaneous switch -over from one correctly tuned 
programme to another. Especially is this true of 

f.m., to the tuning of which the non -technical listener 
has even less of a clue than usual, and where the 
provision of switch tuning is facilitated by the fact 
that all the programmes to be received come from a 

group of three transmitters having the same location, 
power and frequency spacing. 

The pattern is shown in the accompanying Table, 
where the three transmitters comprising any group 
can be picked out by vertical movement of the three - 
pronged fork seen on the left, with a fixed inter- 
prong spacing of 2.2 Mc /s. (Incidentally, it is help- 
ful to remember that the Light programme comes on 

the Lowest frequencies and the Home programme on 

the Highest.) 
The tuning of the r.f. stage can be made broad 

enough to cover all three frequencies in any group 
and still give a useful gain, so for simplicity this was 

done, leaving the oscillator circuit as the only one to 

be varied. Substantially better sensitivity and selec- 

tivity can be obtained by variable r.f. tuning, if one 

cares to provide it. Whatever were done in this 
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respect, however, 
would clearly not 
be enough to dis- 
criminate appreci- 
ably against the 
second channel, 
which with a 
150 kc /s i.f. is 
only 0.3 Mc /s off - 
tune. This comes 
half way between 
the carrier fre- 
quencies of two 
other stations, but 
both of them give 
heterodyne frequencies well within the pass band of 
the i.f. amplifier. That these do not cause inter- 
ference is due to a combination of two things : the 
low sensitivity of the receiver, and the " capture 
effect " in f.m. reception. Interference is not 
appreciable in f.m. receivers unless the interfer- 
ing signal approaches the same order of magnitude 
as that being received; but this happens only in 
fringe areas, for which the sensitivity of this receiver 
is insufficient. The only signals of comparable 
strength will therefore be the other two from the 
local station, and they come beyond the i.f. pass band 
on both heterodyne channels. Several types of fre- 
quency changer were tried, including all those shown 
in designs published in Wireless World during the 
last few years, but much the most satisfactory was a 
type not shown in any -the ordinary diode with 
separate oscillator, as used for microwaves. Attempts 
to involve V, in any part of the frequency -changing 
process -and especially oscillation -gave very in- 
ferior results. Whatever frequency changer is 

adopted, care must be taken to ensure the absence 
of squegging, which at an ultrasonic frequency can 
easily be mistaken for instability of the i.f. amplifier. 

The oscillator is fairly conventional, and supplies 
about 6 to 7V in series with the signal from the r.f. 
stage to the diode D,. Best results were obtained 
with a thermionic diode (type EA50) and rather sur- 
prisingly there was no trouble with hum from the 
"live" cathode. Nevertheless, there is obviously a 

lot to be said for a germanium diode in this position, 
with the exception that the performance at this fre- 
quency of those types that can take the oscillator 
voltage appears to be somewhat uncertain. The 
samples tested gave 50% to 70% of the output of 

the EA50, but because the best of these provided 
ample level at the limiter it was adopted for its con- 
venience. The d.c. component across R. is about 1V 

less than the r.m.s. oscillator input to D,. 
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An important component in the signal chain is 
the coupling from the r.f. stage L2. Of a large 
number of couplings tried, the one shown in 
Fig. 3 (b) is the most satisfactory. It is very similar 
to the one described by Amos and Johnstone in the 
October, 1952, issue. The rest of the r.f. stage, in- 
cluding the input coil L, which is also shown in 
Fig. 3, is quite conventional. 

For the purpose of calculating the oscillator 
tuning circuit values for the three programmes, the 
difference between the signal frequency and three 
times the oscillator frequency can be neglected. 
Each of the outside signal frequencies (Home and 
Light) differs by 2.2 Mc /s from the middle one 
(Third), or 2.4 %. This necessitates very nearly 5% 
capacitance difference. Theoretically the two steps 
are not exactly equal, but the difference is small 
enough to neglect. The most obvious arrangement 
is that shown in Fig. 4(a). A suitable value for the 
total capacitance needed for one -third of any of the 
Third programme frequencies is 36 pF, for which 
the corresponding inductance is about 0.76µH. Of 
this, the stray capacitance is likely to be about 
12 pF, leaving 24 pF to be provided. Five per cent 
of 36 pF is 1.8 pF, so the capacitances required are 
approximately as shown. The switched capacitances 
are so small as to be complicated by the stray capaci- 
tances of the switch, and also (because the whole 
oscillator voltage is applied) by its losses. 

Fig.4(b) shows an alternative that avoids these 
disadvantages, for the switched capacitances C, and 
C6 can be made relatively large and consequently 
low in potential. If the capacitance steps are 
denoted by SC, then 

C4(C4 - SC) 
C5 = 

SC 
_(C4 - SC)(C4 -2tSC) 

SC 
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Above: Fig. 3. Constructional 
details of the v.h.f. tuning 
coils, L1 and L2. 

Fig. 4. Two alternative L 

arrangements of the programme 
selector switch, of which (b) is 
preferred. The capacitance 
values shown are calculated 
for L3 -0.76 pH and stray 
capacitance 11 pF. 
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V. H.F. 

CORE 

2 I/ 

POLYSTYRENE 
FORMER 

4 

L2 

PRIMARY I-2, 3TURNS 
CLOSE WOUND & INTERWOUND 

WITH 31 /z TURNS SECONDARY 3 -4; 
THEN 5 TURNS SPACED AS SHOWN 

ALL 30 D.S.C. COPPER WIRE 

(b) 

Substituting 1.8 for SC, and trying C4 =10, we get 
C5=45.5 and C6=29. Now with a fixed L, the 
correct tuning for the Home programme can be 
pre -set by adjusting C,. The precise values of SC 
for the other two programmes depend on the total 
tuning capacitance and hence on L and as 0.76 µH 
is only a target value for L, there is need for some 
adjustment of SC to ensure correct tuning of the 
other programmes. One does not want to have to 
pre -set all three capacitors in the switching group; 
the most convenient is C4, but does adjustment of 
it vary both steps equally? Let us assume for the 
moment that it does. Then the calculated values 
of C, and C6, 45.5 pF and 29 pF, are rather odd for 
fixed components. But putting C, =50 we get 
C4 =10.4 and C,=33, which if not directly available 
can be made up from 100 and 50 in series. Assum- 
ing these values, and plotting the two capacitance 
steps against C, we get Fig. 5, which shows that 
although exact equality is not maintained the values 
of SC can be varied over sufficiently wide limits 
without serious discrepancy. 

Automatic Frequency Connection 
To correct for any such error, and to render un- 
necessary any particular care in the choice of com- 
ponents or other precautions for counteracting 
oscillator drift, automatic frequency correction was 
adopted. There are various possible ways of pro- 
viding it, such as the milliammeter- operated system 
described by C. H. Banks in the February issue. 
For the fun of it, the writer experimented with the 
core -saturation system shown. The oscillator coil 
L, is wound on a small ferrite core placed in the 
gap of an electromagnet L4, which is energized by 
the anode current of the spare half of V2. A z.f. 
controlling voltage exactly proportional to the i.f. 
is available at the output of the discriminator; as 
shown in the previous article, the voltage corre- 
sponding to 150 kc /s is 2;. R6 is adjusted so that 
with an equal voltage applied from an independent 
source to the grid of V2b the anode current is a con- 
venient value (in this case about 21 mA, mid -scale 
on the tuning indicator M) and the oscillator 
trimmer is adjusted so that with the switch at "H" 
the Home programme is tuned in to give 2; V out- 
put from the discriminator. If this cannot be done 
with a total capacitance reasonably near the design 
value, the number of turns on L, must be altered. 
When satisfactory, the discriminator output can be 
substituted for the independent source. The i.f. and 
a.f. must of course be filtered out, for which purpose 
R, and C are provided. 

To hold the tuning, an increase in i.f. must affect 
the inductance L, in such a way as to reduce the 

(a) (b) 
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i.f., and a little consideration will show that for this 
to happen it is necessary for the oscillator to be 
tuned so that its third harmonic is 150 kc /s lower 
in frequency than the signal. 

The oscillator inductor L, consists of 12 turns of 

30 d.c.c. wire wound more or less toroidally on a 

core of type B4 Ferroxcube, list No. FX.1595, which 
is ;in square with a central hole and resembles a 

k -in square nut. For experimental purposes a 

10,000 c Type 3,000 P.O. relay was used as the 
polarizing system L with the armature and springs 
removed and the circular pole piece filed on one 
side to make a $ -in parallel gap to take the L, core. 
This gave an extremely tight control of tuning with 
only about 0.4mA normal polarizing current, but 
the low reluctance of the closed magnetic circuit 
was found to be very vulnerable to stray magnetic 
fields frequency -modulating the oscillator at 50 c/s 
and so causing hum. This could presumably be 
eliminated by placing the whole relay in a Mumetal 
screen. Another disadvantage was that the ferrite 
is subject to hysteresis, and if the polarizing current 
accidentally went outside its normal control limits 
(say in the setting -up) it was necessary to switch 
off and start afresh, in order to ensure that the core 
was working on the rising- from -zero part of its 
magnetic cycle. 

Because of its lower hysteresis (and higher perme- 
ability) a ring core of B2 Ferroxcube was tried as an 
alternative to the B4, but its higher losses stopped 
oscillation at 30 Mc /s. (Incidentally, even B4 would 
be unworkable at the oscillation frequency of a 

fundamental frequency changer.) 
By turning the oscillator core at right angles as 

shown in Fig. 6 and wedging it in position with 
small pieces of polystyrene as magnetic gaps, the 
liability to hum was greatly reduced, and the looser 
a.f.c. and larger polarizing current (22 mA) reduced 
the extent to which the tuning could be shifted by 
hysteresis. It is still necessary to keep mains trans- 
formers a foot or two away and check their orienta- 
tion, and of course the anode supply to V2b -as in 

fact to the other valves -must be thoroughly 
smoothed. The actual h.t. voltage is not at all 

critical and can be varied over wide limits. 

Adjusting the Oscillator . 

The a.f.c. system and the oscillator circuit having 
been set up to receive the Home programme as 

described, C, must be set to give correct tuning of 

the other two programmes on working the switch. 
Correctness is indicated by the reading of M re- 
maining constant, or nearly so. If switching over to 
Light makes the reading rise, C, is too large; with 
the switch back at Home it should be slightly re- 
duced and at the same time C8 increased to keep the 
total as before. The process is repeated until tuning 
is reasonably correct for both programmes. If the 
values of C, and C8 are close to the specified values, 
the tuning of the Third should then be good enough. 
Because with the pulse -counter discriminator the 
i.f. is not at all critical, it is not a serious matter if 

the control current changes even half a milliamp 
between stations, but it does reduce the margin of 

a.f.c. available for dealing with warming -up drift, 
etc. The meter M is not essential as a permanent 
feature of the receiver, but is useful for indicating 
departure from correct adjustment. This programme 
switching system works extremely well, giving an 
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Fig. S. With the values of Cb and Cs as in Fig. 4(b), the 

jumps of capacitance between the positions of the 

programme switch vary with C4 as shown. 
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WEDGES Ly 
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(L4) 

(b) 
1 -3: 12 TURNS 30 D.C.C. COPPER, 

CENTRE- TAPPED AT 2 

Fig. 6. Details of the experimental oscillator tuning coil 

and polarizing magnet for the automatic frequency 

correction system described. 

instant change -over with little or no click, and of 

course the limiter ensures that all three programmes 
give exactly the same a.f. voltage for a given depth 
of modulation. Incidentally, the output is sufficient 
to drive a Leak TL /10 amplifier fully without pre- 
amplifier. 

For adjusting the cores of L, and L2 and checking 
the adequacy of the i.f. signal, a valve voltmeter from 
grid of V, to earth is very helpful; if a proper instru- 
ment is not available, one can be extemporized, or 
an oscilloscope used. The low intermediate fre- 
quency facilitates such measurement. To tune L, 
and L,f the cores should be adjusted to peak on the 
Third programme; then slightly staggered (one up 
and one down) to give approximately equal readings 
on Home and Light. 

The receiver here described is not to be regarded 
as a final design but rather as a suggestion for inter- 
esting experiment. The relay as a polarizing magnet 
is only a makeshift that happened to be handy; no 
doubt a much smaller component could be designed 
for the purpose. Or one might prefer an altogether 
different system of a.f.c. Then the question of how 
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this type of receiver compares with the conventional 
as regards freedom from noise and interference has not been fully investigated. The writer suspects that on a level comparison it might be somewhat less good, but, just as in the matter of its inferior selectivity, it can afford to give something away because of its lower sensitivity. The hybrid type -the double super- heterodyne- combines the advantages of both. Lastly, remembering that one of the chief claims of the pulse- counter is its low distortion, one must consider possibilities of distortion elsewhere. One such possibility is inequality of amplification over the i.f. band. Provided that the amplitude at the input 
to the limiter does not vary beyond the limits of the almost perfectly level part of the output voltage characteristic shown in Fig. 8 of the previous article, 

there should be no appreciable amplitude modulation 
to affect the discriminator; but any amplitude varia- 
tions at the input might slightly vary the ratio of 
positive to negative "half " cycles, and in that way introduce a certain amount of phase modulation, 
which would distort the f.m. waveform. This too 
has not been fully investigated, but a rough calcula- 
tion seems to indicate that with the 1 dB drop at the 
upper peak of 100% modulation from 150 kc /s 
shown in Fig. 2 the distortion would be small. It 
could be reduced (along with the very slight dis- 
criminator distortion indicated in the previous 
article) by reducing the i.f. to, say, 100 kc /s; but it 
is necessary to leave enough margin for there to be 
no chance of the i.f. drifting so low as to clash with the a.f., for that causes most evident distortion. 

LONG RANGE ON V.N.F. 
iJRING recent months the solar activity, which 

was expected to increase at a rapid rate, has done 
so even more rapidly than was anticipated. The 
response of the F2 layer to this increase in the 
activity of its producing agent has been most marked. 
Its ionization has risen rapidly, and, during the 
period February -April, 1956, the monthly means of 
the noon F, critical frequencies as measured at 
Slough were of the order 9 -10 Mc /s. 

So far as radio propagation is concerned, there- 
fore, it may be said that quasi- maximum conditions; 
i.e., those associated with a sunspot number greater 
than 100, already exist. And they are producing 
some interesting, if sometimes unwanted, results. 
The higher frequencies in the h.f. band are being regularly propagated by the F, layer over long 
distances, whilst those in the lower part of the 
v.h.f. band are similarly affected. 

The prediction curves published monthly in Wire- 
less World under " Short -Wave Conditions " have 
given some indication of the very high frequencies 
expected to become usable; for example, for 25% 
of the total time over the paths to Montreal and 
Johannesburg. In point of fact these have been somewhat exceeded. U.S.A. amateurs on 28 Mc /s 
were receivable in this country for almost half the 
days of March and April, whilst mobile radio signals 
on 30 -35 Mc /s were frequently received from southern U.S.A. From several places in South Africa and Southern Rhodesia, including Johannes- 
burg, reports were received of the frequent reception -almost daily during late March and early April - 
of the sound channel of the London television ser- 
vice on 41.5 Mc /s. And very often the video chan- 
nel on 45 Mc /s was receivable after a fashion. 

The solar activity is likely to continue to increase 
at a rapid rate, though not, perhaps, without con- siderable fluctuations. The seasonal effect in the Northern Hemisphere is, however, at present tend- ing to produce lower values of daytime F, layer 
ionization, and this may cause some slight reduction 
in the daytime m.u.fs towards midsummer. After that, however, the seasonal effect will be operating 
in the same direction as the increasing solar activity, 
and the m.u.fs are likely to rise to even higher 
values than at present. By the autumn, therefore, 
it is probable that the F, layer will be capable of propagating phenomenally high frequencies. 
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Apart from the general effect of the solar activity in increasing the ionization of the upper atmosphere there is another effect which is of importance in radio communication; i.e., as the activity increases there is an increase in the frequency and severity of ionospheric disturbances. 
Ionospheric disturbances are of two distinct kinds, and we may deal first with the short -lived disturb- ance- lasting perhaps for an hour -known as a " Dellinger " fadeout. These are produced by solar flares (usually associated with sunspots) and result in a complete fadeout of short -wave signals on cer- tain frequencies which traverse the daylit hemisphere 

of the earth. During the first six months of 1955 only two such fadeouts were reported and during the second half of the year only five. But during the period January -April, 1956, no fewer than twenty such fadeouts were reported, some of which were of great intensity. "Dellinger" fadeouts are likely to be relatively frequent during the next few years. But it is the other kind of ionospheric disturbance, known as an ionospheric storm, which constitutes the major disruptive phenomenon in short -wave communication, since its effects often last for several days. This again originates in the sun and is thought 
to be due to the emission of a corpuscular stream which, travelling at a velocity of the order of 1,000 miles per second, enters the earth's atmosphere and produces, among other terrestrial effects, the iono- spheric storm. Since the corpuscular streams appear 
often to occur in association with sunspots -some- 
times reaching the earth about 30 hours after a solar 
flare -their frequency and severity can be expected 
to increase with the increasing solar activity. In- deed, there has already been a marked increase in the frequency of these disturbances. 

The next maximum of solar activity is expected to occur sometime during the first half of 1957, and to be one of outstanding intensity. The F2 m.u.fs may therefore be expected to continue to increase 
. towards that time, but the occurrence of ionospheric 

disturbances to become more frequent and, perhaps, 
more prolonged and severe. This state of affairs 
should continue during the course of the Interna- 
tional Geophysical Year, which is a circumstance 
favouring the acquisition of new knowledge during that period of intensified scientific effort. 

T. W. B. 
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Characteristics of 

fixed Resistors 

This article is based on certain sections 
of the author's book, "Radio and Electronic 
Components, Vol. 1 : Fixed Resistors," 
recently published by Sir Isaac Pitman 

and Sons at 28s. 

Sources of Noise, Resistance at High Frequency and Some Measurements on 

Carbon Composition Resistors By G. W. A. DUMMER, M.B.E., M.1.E.E 

ALL resistors generate noise due to thermal agi- 
tation of electrons. This is known as Johnson noise, 
after J. B. Johnson who discovered the effect in 1927. 
The random motion of free electrons in a resistor 
is in equilibrium with the. thermal motion of the 
molecules. This random motion is superimposed 
on the electron drift current arising from the poten- 
tial difference across the resistor. This produces a 

fluctuating voltage, or noise, and its r.m.s. value is 

only proportional to resistance and temperature. 
It has a uniform spectrum of frequency distribution 
and if different bandwidths are selected for a fixed 
value of resistance the relation between generated 
noise and bandwidth for a 10 -kt resistor will be 
approximately as given in Table I. 

For a given bandwidth the relation between John- 
son noise and resistance value is approximately as 
shown in Fig. 1. In general the higher the resist- 
ance value, the greater the noise. 

Carbon composition resistors also generate noise 
due to the passage of current through them. This 
causes random changes in the material of which 
the resistor is made. This noise, sometimes called 
"Bernamont" noise (after Bernamont's work in 
1934), is also greatly dependent on bandwidth. 
Unlike Johnson noise, however, which is uniform 
at all frequencies, current noise decreases with in- 
creasing frequency from below about 10 c/s up to 
at least the kilocycle range. The generated noise 
(E) is related to bandwidth in the following way: 

E' a - /2- 

where f, and f, are the lower and upper frequency 
limits of the noise -measuring equipment or ampli- 
fier, so that for a constant bandwidth the square of 

this noise voltage is inversely proportional to the 
frequency. 

Current noise is particularly dependent on the 
physical construction and materials used in the 
manufacture of the resistor and can vary greatly 
between resistors of similar types and even between 
those of the same value and manufacture. In general 

TABLE I 

Bandwidth of 
Amplifier or Measuring 

Equipment 

Johnson Noise 
Voltage (r.m.s.) in 
µV (approximately) 

1 kc/s 0.6 
10 kc/s 1.5 

100 kc/s 6.0 
1 Mc/s 20.0 

10 Mc/s 60.0 
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the higher the direct voltage across the resistor the 
higher the noise. 

Another important factor is the size of the resistor 
in relation to its wattage; with a given value under 
similar current conditions the noise in a small resis- 
tor will be greater than that in a large resistor Fig. 
2 shows the relative noise voltage developed in three 
different sizes of carbon composition resistors using 
an a.f. amplifier with a bandwidth of about 10 kc /s. 

Measurements have shown that for carbon cotn- 

Io Mn 

I M!1 

I kn 

loon 
0I 

a` 

I0 10 

JOHNSON NOISE VOLTAGE p.V(r.m.$) 

Fig. 1. Relation between Johnson noise and resistance 

value. 
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TWO -WATT UN NSULATED 

JOHNSON NOISE LEVEL 

///// /////////////////////////////// / / / /// 
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VOLTS ACROSS RESISTOR 
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Fig. 2. Noise voltage from carbon composition resistors 
of the same value but different wattage ratings. 
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position resistors current noise increases linearly 
with current up to about 15µA. With greater cur- 
rents the noise curve approximates to a parabola. 
On a range of carbon resistors of different values 
up to 1.5 Mn the current noise generated at normal 
voltages may vary approximately as in Table 2. 

It is of interest to note that the total noise allowed 
in composition resistors for Service use is given 
by 

2 +logs 
'\ 1,0001 

µV /V 

where R is the resistance in ohms. The noise - 
measuring equipment has a bandwidth of from 200 
to 10,000 c /s. On this assumption the maximum 
amounts of noise allowed for various values of car- 
bon composition resistors are given in Table 3. The 
third column in this table gives the maximum noise 
generated in cracked carbon resistors under equiva- 
lent conditions and is included here for comparison. 

R.F. Performance. -A resistor must, by its con- 
struction, contain a certain amount of capacitance 

Fig. 3. Simple equivalent circuit of 
a resistor. 

C*./ 

APPROXIMATELY 50 TO 80.51 

Fig. 5. Variation of Crr with Rda 

APPROXIMATELY 50 TO 80 !i 

Fig. 4. Equivalent 
circuit of a re- 
sistor at a given 
frequency. 

_y RA 

Fig. 6. Variation of Rrr /Rdo with R. 

TABLE 2 

Volts (D.C.) Approx. Current Johnson 
applied 

to resistor (V) 
Noise (t V) Noise 

(µhr) 
Min. Max. 

50 250 1,500 30-35 
100 350 2,300 30-35 
150 375 2,900 30 -35 
200 400 3,400 30-35 
250 450 3,600 30-35 
300 450 3,800 30-35 
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and inductance as well as resistance. A simple equi- 
valent circuit of a resistor is that of Fig. 3. R is 
the "pure" resistance, C, may be considered the 
sum of many small distributed capacitances along 
its length and L is the lead, and any other induct- 
ance in the actual resistor. C, is the mounting 
capacitance when the resistor is included in a circuit. 

At any one frequency the resistor can be repre- 
sented by the simple parallel circuit of Fig. 4. Here 
Co may be positive or negative. For low values of 
resistance the variation of Cri with resistance value 
takes the form of the curve in Fig. 5. The r.f. 
resistance, Rrj, again for low values of resistance, 
and plotted as the ratio of Rrl /Rdc against the value 
Rd, (d.c. resistance) is as shown in Fig. 6. It can 
be seen from this curve that, due to the series 
inductance, the r.f. resistance of very low value 
resistors rises above the d.c. values. 

In general the r.f. resistance, or impedance, of all 
resistors decreases with an increase of frequency 
because of the distributed capacitance (C Fig. 3) 
and the higher the value of the resistor the greater 
the fall in r.f. resistance. The performance of typical 
carbon composition resistors in values from 1 ks2 to 
1 M12 and at frequencies up to 40 Mc /s is shown in 
Fig. 7. Here the fall in resistance is plotted as the 
ratio of r.f. to d.c. resistance against increasing 
frequency. 

Low -value resistors can be used as load resistors 
up to several thousands of megacycles and their 
behaviour at frequencies up to 1,500 Mc /s is shown 
in Fig. 8. A useful rough rule is that when R, is 
less than 0.03 (where R is in Mil and f in Mc /s) 
the r.f. resistance of a carbon composition resistor 
is within 10 per cent of the d.c. value. 

Measurement of Noise. -The usual method of 
measuring the noise generated in a resistor is to 
feed the noise voltage into an amplifier of known 
gain and bandwidth and to detect the noise voltage 
on a thermo -couple voltmeter. The noise voltage 
is generated by applying a direct voltage across the 
resistor under test and a matching load in series. 

Certain precautions must be taken to ensure that 
the extremely small voltage to be measured is not 
masked by stray pick up or instrument- generated 
noise voltages. Such precautions include screening 
of the input circuit, effective mains filtering and the 
use of low -noise valves in the early stages of the 
amplifier. Resilient valve mounting might be 
needed in the first amplifying stage to avoid 
microphony effects. 

Measurement of R.F. Resistance. -There are two 
main systems of measuring the r.f. resistance of a 
resistor. One is of a more fundamental character, 
involving standards of capacitance (resonance 

TABLE 3 

Maximum Noise (µV /V) 

Resistance Carbon Cracked 
Value Composition Carbon 

Resistors Resistors 

1 kf2 2.0 0.03 
10kí2 3.0 0.15 

100 kit 4.0 0.35 
1 MO 5.0 0.50 

10 Mû 6.0 0.52 
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Fig. 8. Behaviour of low value carbon composition 
resistors at high radio frequencies. 

OSCILLATOR E 

Fig. 9. Substitution method for r.f. measurements on 

resistors. 

methods) or lengths of standard line (transmission - 
line methods). The other uses resistors as standards 
(bridge substitution methods). Resonance and 
transmission -line methods make no preliminary 
assumptions about the resistors to be measured; 
bridge methods are in most cases comparison sys- 
tems. A simple substitution method can take the 
form shown in Fig. 9. R, is a low value standard " 
resistor and R is the resistor to be measured. R 
and R, are brought alternately into the circuit until 
a value of R, is found which results in the voltage 
across the resonant circuit being the same with 
both R, and R. The unknown resistor (R) is then 
given by 

z 

R =R, (1+ Cz) 

Transmission -line methods use slotted -line im- 
pedance- measuring equipment in which the termin- 
ating impedance of the line is determined by plot- 
ting the voltage standing wave pattern along the 
line. The length of slotted -line required is equal 
to half a wavelength at the frequency being used. 
The standard, with which the resistor whose r.f. 
resistance is required to be found is compared, is 

a length (or rather number of lengths) of accurately 
made short -circuited line. These " standard lines " 
are used to calibrate the measuring line. All 
measurements are then made in terms of lengths 
and the method is applicable up to about 3,000 Mc /s. 
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In all measurements on resistors at radio frequen- 
cies the method of mounting the resistor is important. 
The end -to -end capacitance of the resistor and the 
capacitance of the. two leads to the resistor body 
are included in the total capacitance of the resistor 
being measured and the resistor should therefore 
be mounted as nearly as possible as it is when in 
use. 

Summarizing, for a resistor to be suitable for 
operation at radio frequencies it should meet the 
following requirements: 
(1) Its dimensions should be as small as possible. 
(2) It should be low in value. 
(3) It should be of the film type. 
(4) A long thin resistor has a better frequency 

characteristic than a short fat one. 
(5) All connections to the resistor should be made 

as short as possible. 
(6) There should be no sudden geometrical discon- 

tinuity along its length. 

Origins of Radio Telephony 
IN the April issue " Free Grid " enquired when radio 
telephony was first used. A Danish correspondent, G. 
Bramslev, happens to have been conducting some 

researches into this obscure branch of radio history, and 
sends some notes on his findings. 

In Fessenden's U.S.A. Patent, No. 706,747 of 

September 27th, 1901, relating to generation of r.f. by 

means of an alternator, there was a claim covering the 

use of the apparatus for telephony, with a telephone 
receiver at the receiving station. However, no details 
of the receiver were given. 

In 1903 Valdemar Poulsen of Denmark developed the 
oscillating arc, and in his Danish patent, No. 8208, of 

September 27th, 1904, stated that wireless telephony 
could be realized by putting a microphone in the 
oscillatory circuit and so modulating the amplitude of the 
oscillations. 

Thus far, there were no claims to practical realiza- 
tion, and the first descriptions of actual experiments 
which Mr. Bramslev has been able to trace were pub- 
lished in 1906. In the German periodical Elektrotech- 
nische Zeitschrift of November 15th of that year, Ernst 
Ruhmer wrote about radio -telephony tests he had con- 
ducted with a Poulsen generator, carbon microphone 
and an electrolytic detector in the receiver. The distance 
covered was only 30 yards. An interesting fact is that 
Ruhmer mentioned both amplitude and frequency 
modulation, and, apparently, fully understood the nature 
of both systems. 

Fessenden, after having successfully demonstrated the 
use of his rotary r.f. generator, turned to practical experi- 
ments in telephony, and in December, 1906, transmitted 
both speech and music over quite long distances from 
his station in Massachusetts, U.S.A. 

What Mr. Bramslev says about Fessenden is borne 
out by Blake's " History of Radio Telegraphy and Tele- 
phony " (1926), which states categorically He was the 
first to use a microphone in the aerial circuit." Blake 
adds that, by the use of telephone relays of his own 
design, he demonstrated the possibility of connecting a 

land -line telephone to a radio -telephone station. Accord- 
ing to a quoted statement of Fessenden's, speech was 

" transmitted over land -line to the station at Brant Rock 
and re- transmitted wirelessly by a telephone relay, 
received wirelessly at Plymouth, and there relayed on 
another land -line." In 1907 Fessenden successfully 
transmitted speech over a distance of 200 miles. 

Undoubtedly both the r.f. alternator and the arc 
played important roles long before the valve was used. 
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MORE ABOUT NOISE 
Answers to Some Questions 

BEFORE going on with this subject we had better 
recapitulate last month's findings. 

" Noise " in the title is not a class of sound, but 
" unwanted energy " in a communication system. 
True, it can cause unwanted sound, but it can also 
cause unwanted marks on paper or unwanted flecks 
on a cathode -ray tube. Our particular inquiry is 
confined to what is called thermal noise -the energy 
of movement of free electrons in solid matter. This 
mechanical energy is what happens to the heat 
energy that has been put into the matter to raise its 
temperature from absolute zero (- 273 °C). And 
because (according to the first law of thermo- 
dynamics) there is a fixed rate of exchange between 
the two kinds of energy, and temperature is pro- 
portional to heat energy, noise is proportional to 
absolute temperature. And because (according to 
the second law of thermodynamics) one resistor 
connected in parallel with another cannot raise the 
other to a higher temperature than itself, it can easily 
be shown that the square of the noise e.m.f. in any 
part of a circuit must be proportional to the resistance 
of that part, and the noise current squared must be 
inversely proportional to the resistance. The same 
conclusions follow via a more complicated chain of 
reasoning (which I only outlined) from basic assump- 
tions about electrons in matter, such as that in a 
uniform piece of material the free electrons are 
uniformly distributed, and that the conductivity of 
the material is proportional to the number of these 
electrons per unit volume. Because the number of 
electrons is enormous and their movements are 
completely random, the average net number moving 
in any particular direction can be calculated with 
considerable precision on a basis of probabilities, 
in exactly the same way as the average departure 
from exact equality of heads and tails when vast 
numbers of coins are tossed. The maximum noise 
power that any part of a circuit can deliver to another 
-which happens when, by another basic principle, 
the resistances of the two parts are equal -is the 
same for all resistances. It is kTB, where k = 1.38 
x 10 -E3 (Boltzmann's constant), T is the absolute 
temperature (centigrade degrees above - 273), and 
B is the frequency band in cycles per second. This 
is the key formula for thermal noise, and is due 
to Nyquist of negative feedback fame. Because the 
terminal voltage when a generator is supplying a 
matched load is half its internal e.m.f., it follows 
that the internal r.m.s. noise e.m.f. in any resistance 
R is \/(4kTBR). 

Even if you have read the previous instalment and 
possess at least a glimmering of an idea why the noise 
voltage squared should be proportional to the absolute 
temperature and the resistance, and are prepared to 
accept the need for some constant to make the units 
right, you may be inclined to query B. All I said 
about it was that since the electron movements are 
completely random their fluctuations responsible for 
noise occur equally at all frequencies, so noise power 
is uniformly distributed over all frequencies. If you 
are not satisfied with that explanation -and I don't 
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blame you if you aren't -you will have to refer to 
the books, because frankly I have yet to find any 
way of showing it that is both simple and convincing. 
Certainly the noise is greater the greater the frequency 
band accepted by the measuring device -that is 
what one would expect, and it is confirmed by experi- 
ment -but if the relationship is as per Nyquist it 
looks as if over an unrestricted frequency band the 
noise power is infinitely large, which no one will 
believe. I did point out that in practice the frequency 
band is never unrestricted, because any resistance 
has some stray capacitance which increasingly 
shunts it as the frequency goes up. But quite apart 
from that the assumptions on which Nyquist's 
formula is based cease to apply somewhere in the 
region of 6,000,000 Mc /s. So even if there were no 
other restriction of bandwidth the maximum noise 
power available from anything would be limited 
(at 27 °C)to 1.38x 10- 23x300x6x1012 = 2.5x10 -8 
watts = 0.025 microwatt, which is not going to 
blow anyone's head off. 

Maximum Noise Power 
The next question that may be forming in the 
mind is: why this emphasis on maximum available 
noise power? Shouldn't we be more interested 
in obtaining the minimum? True, but the minimum 
is obtainable by short- circuiting the resistor respon- 
sible for the undesired noise and thereby bringing 
it to zero. This would also bring the desired signals 
to zero so would be of no practical benefit. The 
condition for maximum noise, on the other hand, is 
normally the condition for maximum signals; and 
in any case it is a standard condition for ready com- 
parison and it has the simplest formula -kTB. 

Next, if the noise e.m.f. is proportional to the 
square root of the resistance, it would be greatest in 
material of the highest resistivity, which has least 
free electrons. A perfect insulator, with no free 
electrons, would presumably generate infinite noise 
voltage! Does this not contradict the theory that noise 
energy is the energy of free electrons? If one rashly 
pursues matters to infinity or zero, however, one must be prepared for absurdities. Any finite amount 
of power, however small, developed in a resistance, 
would result in an infinitely high voltage if the resistance became infinite. At the same time the 
current would become infinitely small. But there is 
no possibility that this extreme state of affairs could 
ever be reached in practice, because even the best insulators contain some free electrons; and moreover 

Fig. I. This can be regarded as the 
simplest noise -making circuit, because 
any resistance is shunted by stray copa- 
citance, such as the grid capacitance of 
the amplifier that reveals the noise. 
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iRc. 

Tc 

Fig. 2. This circuit is equivalent to Fig. 1 at any 

particular frequency, if the values arc correctly 
chosen for that frequency. 

the higher the resistance the narrower the frequency 
band, owing to the influence of stray capacitance. 

And that is the cue for dealing with another 
possible cause of doubt: the effect on noise of circuit 
reactance. But before going on to that there are 

still some possible queries about resistance. Although 
I talked a lot last month about " resistors " as the 
source of thermal noise, it was not meant to imply that 
noise of that kind originated only in components 
sold in shops as resistors. Just as much noise arises 
in a 500 -ohm transformer winding as in a 500 -ohm 
resistor, except in so far as the resistance may change 
with frequency. That proviso raises the question 
of how, for purposes of noise calculation by means 
of Nyquist's formula, one reckons the resistance. 
Is it the resistance of the wire or whatever the 
circuit is made of, or does it include the effects of 

losses in iron cores, capacitor dielectrics, etc? 

The answer is that in reckoning the part of the 
total noise coming within any narrow frequency band 
the resistance that counts is the value actually 

measured at that frequency. It would include the 
effects of all incidental losses -even radiation resis- 

tance. This may seem rather surprising, and it 
can lead to some quite involved arguments if one 

tries to explain theoretically how some of the more 

" fictitious " components of resistance make their 
noise contribution; but the fact remains that it is 

supported by careful experiment. 
And now we come to reactance. Of itself it doesn't 

cause any noise, but it can affect resistance noise in 

two ways. It always brings with it a certain amount 
of resistance, corresponding to power losses; for 
instance, eddy currents in the wire of an inductor 
(and in the core, if there is one). And even a pure 
reactance affects the a.c. resistance of a circuit 
measured between any two points. 

Calculating Noise Voltage 
Fig. 1 is a simple example; in fact, the simplest 
that is anything like real life, for even an isolated 
resistor has some stray capacitance, which can 

approximately be represented by C, and which in 

practice would be augmented by the input capacitance 
of the amplifier without which the noise would not 

be noticed. How does one calculate the noise 

voltage between the terminals? 
The noise formula, once again is 

E = V4kTBR 
or E2 = 4kTBR 

E being the e.m.f. of an imaginary noise generator 
in series with the resistance R. Of the factors 

involved, k is a known constant, 1.38 x 10 -2a in 

the usual system of units; T is the temperature in 

degrees absolute or " Kelvin " ( °K), and for ordinary 
room temperature can usually be taken as 290; 

and R in this case is R-or is it? And what is the 

frequency bandwidth? 
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There are several alternative ways of dealing with 

this problem. According to one point of view, 

sticking strictly to Fig. 1, the resistance is a fixed 

quantity R9, which contains within itself the equiva- 
lent noise e.m.f. E; this is loaded by C, so there is a 

voltage drop in R depending on the reactance of C 

and therefore on frequency. That is where B ccmes 

in. 
According to another point of view the voltage 

drop can apparently be dodged, because the impedance 
of RD and C measured between the terminals can 
be exactly imitated at any given frequency by R, 
and C' in Fig. 2, provided that the values of R, and 
C' are correctly chosen for that frequency. The noise 
e.m.f. in R, supplies no external current, so appears 
in full at the terminals, and there is therefore no 
need to allow for the capacitive loading. But the 
value of R, depends on frequency, so in dodging one 

complication one runs into another. As a matter of 
fact it is exactly the same complication! 

Comparison of Methods 
Let us compare the two methods by lumping 
\/(4kTB) together and calling it K for short, and 
calculating the terminal voltage (call it V) by each 

method in turn. 
Call the noise e.m.f. in Fig. 1 E9, and the reactance 

of C X,. Then 
E,, = KA/R, 

X° 
and V = EDVXc2 

,,2 

So V = KX° 
R,, 

is/ Xc2 + Rp2 

Now call the noise e.m.f. in Fig. 2 E,. Then 
E, = KA/R,, 

The formula for finding the value of Rs equivalent to 
Rp is 

X °2Rp 
R,- X °2 +Rp: 

RP X °2 -f- Rq= 

which is exactly the same as by the other method. 

So it doesn't matter whether we reckon the noise 

e.m.f. for the actual resistances in a circuit and then 

find the voltage between any two points by taking 

into account the rest of the circuit, or calculate or 

measure the equivalent resistance between the two 

points and apply the Nyquist formula directly to it. 

Having disposed of that, we can tackle the band- 

width problem. According to the Fig. 2 point of 

view the bandwidth goes all the way from zero to 

infinity -or at least 6 MMc /s -but the equivalent 
resistance, and hence the noise voltage, falls 

with frequency, so the contributions at very 

high frequencies are negligible. According to 

the Fig. 1 point of view the resistance is definitely 

R,, but the proportion of noise voltage that 

actually appears between the terminals falls with 

frequency, so the bandwidth can be regarded as 

limited. As we have seen, both come to the same 

thing. If we use the Nyquist formula to calculate 

So V=E,=KX, 
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the terminal voltage squared per cycle of B at various frequencies, we can plot a graph like Fig. 3. The proper way of calculating the total noise voltage is to add together all these voltages- squared for every 
single cycle from zero frequency to infinity and take the square root of the result -or to be perfectly correct we should narrow the slices of bandwidth from whole cycles per second to infinitely small fractions and add together the infinitely large number of them. 

To some readers such a task might seem to be in the same class as those set by unbelievably beautiful princesses in fairy stories in order to liquidate tire- some suitors. But, just as in the fairy stories, there 
is a magic formula provided by a powerful wizard, named Integral Calculus. Those who are not on good terms with this wizard will no doubt be obliged to make as good a guess as they can. They might pick out the frequency where the voltage -squared per c/s had fallen to a half, and reckon as if it existed at full strength up to that frequency (call if fi) and then dropped to zero. In other words, they would substitute the shaded area in Fig. 3 for the area under the curve, reckoning R in the formula as R , and B as f,, and trusting to luck that leaving out all the bits of noise beyond fi would just about cancel out the error of reckoning them in full up to ft. 
TERMINAL 
VOLTAGE 
SQUARED 

PER 

(4kTR,) 

4k1R, 

FREQUENCY 

Fig. 3. Graph of the square of the noise voltage per CIS 
between the terminals of Fig. I plotted against frequency. 
Total noise is represented by the area under the curve; 
an approximation to it is the shaded area, the boundary ft 
being the frequency at which the curve is half its maximum height. 

If the voltage -squared has dropped to a half at fi, the voltage must have dropped to .N/f or 0.707. Either way, it is a drop of 3 dB. This may remind us of the common practice of regarding the frequency band of a single resistance -reactance combination 
as ending where the loss is 3 dB. Besides " looking about right," this practice is convenient because the frequency chosen is the one at which the reactance 
is equal to the resistance; i.e. 

1 

2ITfiC = R, 

so fi = 
2nCR 

But is this the fi we want ? Is the frequency at which the impedance of Fig. 1 to signals is ./¡ times R,, necessarily the frequency at which the noise voltage is reduced in that proportion? If so, then Rs at that frequency must be ¡RD. Well, one has only to equate IR to the formula for R3 in terms of R,, to assure ourselves that it is. So we can substitute our formula for fi in place of B in the Nyquist noise formula, to discover that the terminal noise voltage works out at 

1 

2kT 
nC 

The interesting thing about this is that resistance 
has completely disappeared, and so has frequency. 
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Before we get too excited about this, however, we should remember it is only a guess, and wait to see the result of the consultation with Integral Calculus. This consultation is reported in full as Appendix I, and the result is remarkably simple: 

hT 
C 

The only thing wrong about the guess, then, is that it was - /(2/77) or 0.8 times the correct value, or 20% low. In practice, however, it might well be more nearly right, because even the widest -band 
amplifier doesn't go up to infinite frequency, so some of the noise included in the " true " formula is bound to be cut off. Of course, if the amplifier bandwidth 
is even less, say, than A, then one should use the 
basic noise formula, reckoning the amplifier band- width as B, and R,, as the resistance (if it is reasonably 
constant over the band). 

The V2 = kT /C result is so simple and con- venient, getting rid as it does at one stroke of both the rather hazy factors in the Nyquist formula, that one would expect it to be included in all the books and articles on the subject. It may be that I have looked up the wrong ones, but the nearest any of them go to it is to state the integral equation without bothering to work it out. No doubt innumerable 
irate authors will now write to point out that I have inexcusably overlooked their clear presentation of the matter. However, what I have overlooked others 
may have too, so it may help to press the point home if we see what sort of noise voltage to expect across 
a resistor -any resistor -at the input of a valve amplifier. The factor k is absolutely fixed, and for ordinary situations T is virtually fixed at about 
290° K, while C is likely to be of the order of 10pF. 
So 

V =1.38 x 10 -23 X 290 
20 x 10 -' 

10 -'1 
= 20 microvolts. 

It is seldom likely to be much more than this, because to double it would necessitate reducing C to 2.5pF, and almost any valve's C,o would contribute more than that. It might be much less, however, and this formula is useful for estimating the noise from a crystal or electrostatic microphone. But except for high resistances the noise voltage actually producing 
results at the output would usually be less -perhaps much less -than in this formula because of the restricted bandwidth of the amplifier. So it is useful to have some idea of how much of the theoretically infinite bandwidth represented in the kT /C formula does actually contribute appreciable noise. And this is almost where we came in, for 
we have already done something like it before-. with the help of Fig. 3. But we can do it rather more scientifically now by taking as the effective bandwidth of the Fig. 1 circuit the bandwidth that would include the same amount of noise from a constant resistance equal to R,,. This can easily be found by equating the noise -squareds given by the two formulae: 

kT 
4kTR,, B 

Whence B = 1 

4CR,, 
Since B begins at zero this really gives the 
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" effective " top frequency; call it fe. (An alternative 
way of getting at it is from what we already know, 
that it is it /2 times fi.) Here, from the use of this 
result, are some representative values of fe on the 
assumption that C = 10pF (see table, left). 

So for the lowest values 
of resistance the noise 

R, f. voltage indicated by the 
kT /C formula has no great 
practical significance, be- 
cause no amplifier would 
have sufficient bandwidth 
to make all of it evident, 
and even if it could its own 
noise would swamp the 
resistance's. Even the 
medium values are likely 
to be limited more by the 

amplifier than by C. But with resistance of the 
megohm order the effective noise voltage may well 
be as much as 20µV. 

A still more important noise maker is the ordinary 
tuned circuit, which can be represented by Fig. 4. 

Its resistance, measured between the terminals, 
increases from the relatively small value r at zero 
frequency to a maximum Rd at resonance and then 
down almost to nothing at very high frequencies. 
(Incidentally it should be remembered that r itself 
varies somewhat with frequency.) This is a good 
example of how the apparent resistance rather than 
the actual resistance in the circuit counts for noise 
voltage; for the smaller r is, the larger Rd. In this 
particular case it is easy to see why the noise voltage 
should correspond to Rd rather than r, because those 
parts of the noise voltage generated in r at or near the 
resonant frequency are magnified by the resonance 
effect, just as would signals injected into the circuit 
at the same place. 

1 S2 

10 
100 

i kS2 
10 

100 
1 MO 

10 

25 kMc/s 
2.5 

250 Mc/s 
25 
2.5 

250 kc/s 
25 

2.5 

V.H.F. Tuned Circuit 
On presenting this problem to our wizard, we 

receive from him some rather awkward -looking 
instructions, and the usual procedure is to by -pass 
these by arguing that an amplifier with a tuned input 
circuit will be almost certain to have a more or less 

clearly defined frequency band no wider than that 
over which the input circuit dynamic resistance is at 

or near its maximum value, Rd. So the Nyquist 
formula is used, with Rd as R and the amplifier 

(Right) Fig. 4. Another important circuit - 
the parallel tuned circuit. 

R5 

lvz ld l 11z 
FREQUENCY 

Fig. 5. This diagram can be used in estimating the 

total noise voltage between the terminals In Fig. 4. 
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bandwidth as B. To get an idea of the sort of 
values, let us consider a v.h.f. circuit with a dynamic 
resistance of 10k S1 followed by an amplifier with a 

bandwidth of 500kc /s. Then ß/(4k TBR) = 
V(4 x 1.38 x 10- 28 x 290 x 5 x 105 x 104) = 9ILV. 

Typical v.h.f. single tuned circuits with Rd -10161 
would generate appreciable noise over a wider band 
than 500kc /s; so in this case the amplifier selectivity 
is cutting the noise somewhat. This is just as well 

when calculating by Nyquist; because it ensures that 
the resistance is not too far below Rd at the edges of 
the frequency band. 

However, if we want to have an idea of the noise 
voltage at the terminals of the circuit itself, irrespec- 
tive of how it may be pruned by the selectivity of the 
amplifier, we can approximate to it by the method 
we used for Fig. 2 in Fig. 3. Of course the curve 
falls away in both directions from the resonant 
frequency, which we will call fr, as in Fig. 5. So 

there are two frequencies at which the noise voltage - 
squared (and therefore the equivalent series resist- 
ance R,) is half the maximum (Rd), and the distance 
between them is what we will regard as B. 

Now it can be shown (see Appendix 2) that, as in 
Fig. 1, these fi points are also the frequencies where 
a signal would be reduced by 3dB as compared with 
spot -on tuning. And it is well known that the 
frequency band B between these points is very 
nearly 1/Q times fr. And as Q = 2afrL /r we can 
calculate B thus: 

it - irr = r 
Q 2rrf,L 2irL 

Then we fill this value for B into Nyquist: 
V = V4kTBR 

4kT rR 
2irL 

We are assuming that R has the value Rd over the 
band B, and Rd is known to be L /rC, so putting this 
in we get 

V = 
4/4kTrL 

2 arLrC 

2 kT 
n C 

This has a strangely familiar look -yes! it is 

identical with the result we obtained for Fig. 1 by 

the same method, and which we found to be of very 

much the same order as the theoretically exact 

figure \/(kT /C) obtained by integration. So it 

should not be surprising to learn that this is the 

theoretically exact figure for the tuned circuit too. 

Again, the value of this delightful simplicity tends 

to be rather lost because so often the amplifier and 

what have you restricts the frequency band that 

applies so far as results are concerned. And then 

Nyquist may be more helpful. 

Other Resistors ? 

Mention of the amplifier may lead to question 

on why I have been assuming along that the 

noise comes from one particular resistor -the one at 

the input of the amplifier -as if all resistances in the 

amplifier or indeed anywhere were not noise -makers. 

Well, of course they are, but the point is that their 

noise is usually amplified so much hess 
difference. that it n e neglected without making A 
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possible exception would be the coupling between 
first and second stages, if the first had an unusually 
small amplification, as might be so at very high 
frequencies. A more pointed objection to any assumption would be that the first valve itself contributes noise, which is rarely negligible. It is " shot noise," which is similar in some ways to thermal noise and different in others. There is no 
space here to go into these differences, except to mention that the noise current is generally pro- 
portional to the square root of anode current. In practice, first -valve noise is usually lumped in with 
first- circuit noise by specifying it as " equivalent 
noise resistance "; that is to say, the resistance 
which, if connected at the input of an imaginary 
noiseless but otherwise equal valve, would cause the 
same noise at the output. So if the equivalent noise 
resistance of a valve were 3,50011 and the input 
circuit had a resistance of 8,0001 Z, the noise output 
would be the same as that given by a noiseless valve 
with a 11,500 S2 input circuit. 

Lastly, if the noisiness of a given resistor depends 
only on the things already mentioned -temperature, 
k, etc.-and not at all on the quality of resistor, why 
are some classed as " low noise "? Is it just 
advertisers' licence, without any scientific basis? 

By no means. The thermal noise we have been 
discussing at such length is only one of the kinds in 
non -metallic resistors, which are by far the most 
commonly used. In carbon composition resistors it 
may contribute only a small fraction of the total 
noise. The reason it has been (I hope) worth 
discussing is that it is an irreducible minimum, so it forms a standard by which total resistor noise can be judged. The other noise is caused by variations in resistance when current is flowing, and these of 
course result in fluctuations of voltage across the 
resistor. Unlike thermal fluctuations, they are worst 
at lowest frequencies; they tend to predominate over 
thermal noise below about 10kc /s. As one would 
expect, they are proportional to current. In " high - stability " cracked- carbon -film resistors the current 
noise is very much lower, being almost unmeasurably 
low except for low and medium resistances but rising 
rapidly above 1M O. One should of course never use 
a composition resistor across the input of a high -gain 
amplifier. 

APPENDIX I 
Calculation of the noise voltage V at the terminals of R,, and C in parallel (Fig. 1) over an infinite frequency band. 

V2 = 4kT Rw,.df where R, _ R, 
(caCR,)2 + 1 

o 

°J (27rfCR,)2 + 1 

4kTR, df 
(27rCR,)2 1 

o f 
2 

(27TCR,)2 
2kT[ la 

o 

= c>"' 4kTR df 

= 2kT n 
arC 2 

kT 
C 

/kT 
C 

So V = 

APPENDIX II 
The series resistive component R, of the impedance of the Fig. 4 circuit between the terminals is 

r 

R' (1 - w2LC)2 + w2C2r2 
Let R1 be the value of R, at the points on the slope of the resonance curve where the whole impedance is V4 times that at resonance (Rd). Unless resonance is very flat, the ratio of the resonant frequency, f to the frequency 

difference between these points, B, is very nearly equal to the Q of the circuit. With the same proviso, 1 - 
w2LC at either of these points is very nearly equal to 
B /fr. 

So 14 r rQ2 
1 1 = 2 

Q2+- At resonance, 1- w C a 0, so 
Rd = rQ2 

So Rl ^- Rd 
2 

Mr. Wiktor Tell has pointed out a slip in the algebra at the end of the May instalment. Instead of saying y is proportional to T it should have been VT. The final 
conclusion then works out to I oc v/T /R, which really is in agreement with previous results! 
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C. H. L. ED WARDS, author of the art- 
icle in our March issue describing an 
amateur transmitter- receiver, is well 
known in amateur circles as operator of 
G8TL, at Theydon Bois, Essex. On the 
left in this photograph of the station 
are two receivers (AR88 and CR100), in 
the centre is a 160 -m transmitter to 
the right of which is an all -band 75- 
watt t,ansmitter and a 35 -watt 
modulator. The transmitter- receiver 
described in the March issue is the 
smaller of the two sets behind the main 

transmitter. 
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Physical 
Society's 
Exhibition 
NEW ELECTRONIC DEVICES 
AND TECHNIQUES 

Valve and allied devices as well as 

test and measuring instruments 
shown at this exhibition are 
described in a separate report in 

this issue. 
Decca Radar digital computer using magnetic -core circuits. 

RESEARCH 
Communications. -The assessment of multi- channel 
communication systems from the point of view of noise 
and intermodulation is a tedious process when carried 
out by normal single frequency measurements. Quicker 
and more realistic results are obtained in a method 
developed by G.E.C. Research Laboratories in which 
the total multi- channel signal is simulated by noise of 
the appropriate bandwidth. If band -stop filters are 
introduced at the source to represent unoccupied 
channels and the output in these channels is examined 
after passing through the system and related to the 
signal power in an " occupied " channel of equal band- 
width, the ratio enables a rapid assessment of per- 
formance to be made. 

A time -division method of transmitting two -way 
audio signals on a line without the use of amplifiers 
was shown by the Post Office Research Station. The 
system has been developed for use with electronic ex- 
changes where the power required for switching is small 
compared with conventional electromagnetic relays. 
The energy stored in the terminal capacitors of filters 
at each end while the line is open is transmitted in 
pulses when the line is closed by applying a 3 -µsec 
pulse at 100 -µsec intervals to a biased diode switching 
system. If there is no dissipation in the filter com- 
ponents all the energy is concentrated in the pulses, 
and in practice useful distances can be covered without 
any amplification. 
Oscillators.- Another Post Office development of in- 
terest is a 1,000 -c /s tone generator of compact design 

for use as a frequency standard in the field. The 
resonator is a gapped quartz ring about 1 inch in 
diameter which is maintained in vibration by a 

transistor amplifier. Sound is emitted by a hearing - 
aid earpiece, loaded by a quarter -wave pipe. In the 
region of 20° C the temperature coefficient is 5 parts 
in 10' per degree C. 

For the maintenance of oscillations of very low fre- 
quency (less than 1 c /s) thermistors may be used to 
simulate inductance by virtue of the thermal lag of 
current behind the applied voltage. The Radio Research 
Station showed a simple para',lel capacitor -thermistor 
combination with a period of several seconds working 
in conjunction with a pen recorder. It was stated that 
the equivalent inductance of a type A5412/100 
thermistor under these conditions was 8,550 henrys! 
Semi- conductors. -Research into semi -conductor alloys, 
and in particular indium antimonide, has been extended 
by the Services Electronics Laboratory. The electron 
mobility in this material is 17 times that of germanium 
and the Hall effect, for a given transverse magnetic field, 
gives an increase of available power at the side elec- 
trodes, proportional to the square of the mobility, of 
about 300. With Mumetal rods used as flux concen- 
trators the device makes either a sensitive electrical 
compass or a " gradiometer " for detecting anomalies 
in the earth's field in magnetic survey work. A devia- 
tion of one degree from the null position, at right angles 
to the field, gives a power output of 0.002 µW, which 
will operate a galvanometer or sensitive relay without 
amplification. 

ELECTRONICS 
Computing. -Decca Radar have now entered 
this field with a digital computer which is not- 
able for its small size, reduced power consump- 
tion and heat dissipation and low cost. These 
features are the direct result of using two -state 
magnetic cores instead of valves, not only for 
storage purposes but throughout the arithmetic 
circuits as well. Valves are used merely for 
generating pulses for driving the core circuits. 
The equipment is constructed on the "package " 
principle, with the 2 -mm diameter cores 
mounted on printed circuit cards which plug 
into racks. The main store is a magnetic drum 
and this rotates at a speed (6,000 r.p.m.) which 
makes its digit rate three times that of the com- 
puting circuits, so that the normally long access Portable 1,000 -c!s tone generator with gapped quartz ring vibrator 

(G.P.O.) 
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time is reduced to a third. For scientific work the input 
and output medium is normally punched paper tape, 
but for business applications magnetic tape equipment 
is available as well and this can also serve as long -term 
storage for reference data. 

Representative of electronic analogue computing was 
a "real- time " simulator for the study of control 
systems, shown by Elliott Brothers. Designed on the 
unit construction principle, it was actually built up 
from three of the Elliott general- purpose machines 
described last year but had additional apparatus includ- 
ing a non -linear function generator and an electronic 
multiplier of the crossed -fields type. 
Storage Systems. -A new type of two -state storage 
device based on the non -linear dielectrical properties 
of barium titanate was demonstrated on the Plessey 
stand. This material has an electric field -strength/ 
flux -density characteristic which takes the form of a 
square hysteresis loop, giving two states of remanent 
induced charge. The storage cell itself consists of a 
single crystal of barium titanate with a small matrix 
system of electrodes on either side of it (X co- ordinate 
electrodes on one side and Y on the other), and applica- 
tion of a voltage pulse (say 40 V) to one X electrode 
and one Y electrode induces a charge at the point of 
intersection. To " read out " the stored information a 
higher voltage pulse (100 V) is applied. If this is of 
the same polarity as the induced charge it produces no 
output, but if it is of opposite polarity the reversal 
causes an output pulse to appear on the appropriate 
co- ordinate electrodes. The cell has the advantage 
over magnetic two -state stores of smaller size and lower 
power consumption, but requires higher voltages. A 
"read -out" speed of 0.2 µsec can be obtained. 

The use of ferrite magnetic cores for binary storage 
devices, using the square hysteresis characteristic, is 
now well known, and examples of matrix stores based 
on this principle were shown by both Plessey and Mul- 
lard. The Mullard magnetic matrix is particularly inter- 
esting for the use of printed circuit frames for 
terminating the threaded wires, giving a neat and simple 
form of construction. 

Magnetic tape is one of the most obvious media for 
storing information but has not hitherto been used a 
great deal in this country. However, Ferranti were 
showing a new magnetic tape handling equipment for 
computers, and this was notable for its high tape 
speed of 100 inches per second and its ability to start 
and stop within 10 milliseconds. Four channels can 
be accommodated across the width of the * -inch tape 
and in each channel the digit handling rate is 10,000 
per second. 
Transistor Instruments. -The use of transistors in 
oscillator circuits to give small and compact e.h.t. sup- 
plies was exemplified by two instruments shown by the 
Atomic Weapons Research Establishment -a gamma 
radiation monitor and a charging unit for quartz -fibre 
radiation dosimeters. Both are powered by two 1.35 -V 
cells and are small enough to be carried in the pocket. 
The portability offered by transistors is also of great 
value in physiological amplifiers, enabling them to be 
brought nearer to the patient to avoid pick -up of hum 
and other interference. Here, examples were shown 
by Edison Swan and Guy's Hospital Medical School. 

In the field of time measurement, B.T. -H. had a 
transistor timebase calibrator which can measure inter- 
vals from 10 sec to 2,000 sec with an accuracy of 
0.5 µsec, while Mullard demonstrated a transistor 
counter -chronometer which can also be used for fre- 
quency measurement. In the last -mentioned instrument 
a quartz -crystal oscillator and transistor frequency 
dividers produce reference timing pulses with accurately 
known repetition rates from 100,009 to 1 per second. 
A time interval to be measured (between two input 
pulses) is then determined by counting the number of 
reference pulses which occur during the period. Alter- 
natively, frequency measurement is performed by 
counting pulses derived from the input waveform during 
the period of 1 second. 

272 

Machine Tool Control. -A system for setting the 
co- ordinates of a machine tool work table was demon- 
strated by B.T. -H. The scale for each motion consists 
of a composite bar with magnetic and non -magnetic 
segments with interfaces spaced exactly 1 inch apart. 
As the table moves the bar varies the flux in a differ- 
ential pickup head, any difference in the two paths being 
amplified and used to control the servo motor driving 
the lead screw. When the flux is balanced a move- 
ment of 0.00002in causes a detectable error signal. 
Intermediate dimensions are registered by a subsidiary 
micrometer screw servo drive which alters the setting 
of the pickup head. 
Ultrasonics.- Specialized echo sounding equipment for 
locating the bearing and range of whales has been 
developed by Kelvin Hughes. The horizontal scanning 
beam can be varied in vertical width and alternative 
frequencies and pulse lengths are provided to give 
optimum conditions of detection from 1,800 metres 
down to the firing range, Both aural and visual indi- 
cation of the returning echoes is available. 

Ultrasonic abrasion (drilling) of hard materials has 
been carried a stage further by the development by 
Mullard and Plessey of small portable drills. The 
Plessey drill uses a new piezoelectric ceramic material 
(" Casonic III ") with enhanced power -handling 
capacity and frequency stability. 

Equipment for the ultrasonic cleaning of small parts 
on a laboratory scale has been developed by Dawe 
Instruments. To ensure effective cavitation in the 
cleaning liquid at the surface of the objects, a pulsed 
oscillator is employed which also operates with less 
power. 

An ultrasonic thickness gauge designed to work with 
a 50 -ft connecting cable has also been introduced by 
Dawe. It is designed for us in shipyards where it is 
often inconvenient or hazardous to take the main equip- 
ment close to the part of the hull to be examined. The 
equipment works on the resonance principle and 
the frequency is adjusted until the wavelength in the 
material is a function of the thickness. 

The calibration of barium titanate accelerometers at 
high frequencies and small amplitudes (of the order 
of 10-` inch) calls for special methods of measuring the 
amplitude, and E.M.I. Electronics demonstrated an 
optical interference principle which has been found 
useful in this application. An interferometer of the 
Michelson type is mounted above the vibration table 
to which one of the mirrors is fixed. With monochromatic 
light interference fringes are visible in the interfero- 
meter eyepiece, and as the amplitude is slowly in- 
creased these alternately disappear and reappear. Each 
disappearance is sharply defined and is a subjective 
phenomenon based on the time average of the instan- 
taneous brightness. This can be calculated, and related 
to the amplitude and wavelength of the light. 
Photographic. -In photographic printing the range of 
densities in the negative is often too great for the 
printing paper to reproduce all the detail in the pic- 
ture. To overcome this Cinema- Television have intro- 
duced an electronic contact printer which smooths out 
such large variations by a feedback principle. The 
negative, with printing paper behind, is scanned by a 
spot of light from a c.r. tube in television fashion, 
with overlapping of lines to give complete and even 
illumination. A photocell then picks up the transmitted 
light on the distant side of the printing paper and gives 
an output signal which varies with the density of the 
negative. This signal is amplified and fed back to 
control the brightness of the c.r. tube scanning spot 
so that it decreases in intensity when the less dense 
areas of the negative are scanned. In this way the 
effects of the density variations can be reduced to any 
desired extent by controlling the degree of feedback. 

Scanning of a kind is also used in a new method 
of high -speed electronic photography developed by 
Mullard. This gives a sequence of very short exposure 
pictures and uses a device similar to an image con- 
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verter called an image dissector tube. The photo- 
cathode of the tube, which is exposed to the pheno- 
menon to be photographed, is active only in patterned 
areas, and the electrons from these are swept across 
the fluorescent screen by a deflection system. This 
results in a composite picture on the screen which is 

recorded by a camera. The individual pictures from 
the composite record can be sorted out afterwards by 
viewing through a patterned transparency or by means 
of another dissector tube. Recording speeds of up to 
10 pictures per millimicrosecond are possible. 
Displacement. -A convenient method of measuring dis- 
placement has been evolved in the Mechanical Engineer- 
ing Research Laboratory of D.S.I.R. A Ferroxcube 
core attached to the moving part (e.g., a valve tappet) 
is arranged simultaneously to increase and decrease 
the inductance of a pair of coils forming two arms of 
an inductance bridge. The other pair of arms is 

formed by a similar transducer in which the core is 

adjustable by a micrometer. The bridge is excited at 
10 kc /s and any out -of- balance component is detected 
by a one -cycle response demodulator* and indicated 
on a centre -zero meter. Alternatively, the balance point 
can be used to brighten the trace on a c.r.t. display 
and the amplitude measured at any point by reference 
to the micrometer reading. 
Volume. -The principle of the Helmholtz resonator, 
familiar in connection with loudspeaker cabinets, is used 
in a " Volumometer " which was shown by the research 
department of the Morgan Crucible Company. The 
change in resonant frequency resulting from the intro- 
duction of a body into the resonator chamber depends 
only on its volume and the reduction of compliance of 
the remaining enclosed air, and is independent of the 
shape. 
Pressure. -For investigations and routine testing of 
hydraulic transmission systems over a range of pressures 
from 25 to 50,000 lb /in' Cossor Instruments have in- 

* E. A. Johnson. Selected Government Research Reports, Vol. 

5, Report 9, pp. 128 -133. (H.M. Stationery Office.) 

Ferranti transistor digital computing "package " using 

printed circuit. 

Cossor" Hydraudyne " 
pressure testing oscillo- 
scope. 

Below :- Measuring bar and 
electro- magnetic head for co- 

ordinate setting of machine 
tools (B. T. -H.). 

Mullard transistor counter -chronometer. 

Apparatus for calibrating 
accelerometers at high 
frequencies by observation 
of optical interference 
(E.M.I. Electronics). 

Plessey matrix store 
using a single barium 
titanate crystal 
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troduced the " Hydraudyne," which comprises a pres- sure transducer, amplifier and c.r. oscilloscope with a long -persistence screen. The timebase has a scanning velocity variable from 0.001 to 10 sec and the amplifier response has a rise time of 10 µsec. 
The radial pressure built up on textile thread bobbins by successive layers can be measured by a transducer developed by the Rayon Research Association and made by H. Tinsley (Type 30 -A). A wire resistance strain gauge records the transverse distension of a pad of resilient material which is inserted under the layers of thread. 

Flow. -A flowmeter (Type ND.31) for conducting liquids, developed by Elliott Brothers, works on an in- version of the electromagnetic principle used for pump- ing liquid metals. An alternating magnetic field traverses the flow tube at right angles to a pair of diametrical probe electrodes, and any movement of the liquid induces an e.m.f. which can be amplified and applied to a meter, recorder or servo controller. The indication is independent of conductivity over a wide range (tap water was used in the demonstration) and an accuracy of ± 1 per cent of full scale is claimed over the range 0 -400 cm' /minute. Originally, the development was carried out in conjunction with A.E.R.E., Harwell, for measuring rates of flow of radio- active nitric acid. 

MATERIALS 
Microwave Absorption. -Sheet material (AF 11) con- sisting of prepared foam rubber with absorption between 
99 per cent and 99.7 per cent in the range 5 to 35 kMc /s has been introduced by Plessey. It is available in panels lft square and is suitable for lining laboratories 
where field measurements are to be made at these 
frequencies. Another range (" M " type) depends on an interference principle in which the energy reflected 
from a metal backing is absorbed in facing material of critical magnetic and dielectric properties and high refractive index; the total thickness is considerably less than the free -space wavelength of the radiation. 
Magnetostrictive Ferrites. -The use of these materials 
as an alternative to electrostrictive ceramics such as barium titanate is based on the fact that lower operating 

Electromagnetic flowmeter (Elliott 
Brothers). 

274 

voltages are required. They are also superior to metals such as nickel in having low conductivity and requiring no lamination to reduce eddy currents. Plessey as well as Mullard are actively engaged in developing these materials. 
Magnetic Tape. -As an alternative to magnetic iron oxide, pure iron in powdered form is being used as a 
coating medium in ;in -wide tapes made by Salford Electrical Instruments. When the particle size is 
sufficiently reduced pure iron (in bulk a " soft " mag- netic material) acquires " hard " magnetic properties 
and exhibits a high remanence. The tapes shown have a sensitivity 6dB below normal oxide tapes but 
15 dB higher maximum output and, it is claimed, lower 
harmonic distortion. They can be made in a wider range of coercivities and they cause less abrasion of the recording heads than oxide types. 
Laminations. -The production of awkward shapes or 
small quantities for which the cost of press tools would 
be prohibitive is facilitated by an etching process which 
has been developed by the Telegraph Construction and 
Maintenance Company. The process is similar to that 
used for printed circuits and can be used for laminations 
up to 0.004in thick. 
Miscellaneous Exhibits.- Sub -miniaturization continues 
to be one of the main trends in component develop- 
ment, and most of the newest types exhibit this feature. 
Plessey have extended their range of " Castanet " tan- 
talum electrolytic capacitors and added some new models 
primarily for transistor applications. These are housed 
in metal cases only fin in diameter and under fin long. 
A 45 -SF, 10 -V type, for example, is long. 

The same trend was observed in the new Type SD 
wirewound potentiometer shown by Salford. It is a 
semi -precision type in a metal case, yet measures only lin in diameter and fin deep, and at present is available 
in resistance values of from 2 kf2 to 8 kf2. The rating 
is 0.5 W. 

Two very small moving -coil relays were seen this 
year; one made by Elliott is argon -filled and hermetic- 
ally sealed and plugs into a B9A valveholder. It 
operates with only 10 mW input and its contacts will 
handle up to 2 W. The other is housed in a small 
rectangular case with flying leads and is made by 
Electro Methods. It, also, operates with only 10 mW 

Above : Miniature " cable -layng ' 
machine shown by Fortiphone. 

Left : Salford sub-miniature pre- 
cision potentiometers, Type SD. 
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input and handles 2 W. Despite the sensitivity of 

these units they are said to be particularly robust and 
resistant to shock and acceleration. 

An aid to the further miniaturization of mobile v.h.f. 
radio- telephone equipment is the extension of the over- 
tone operation of quartz crystals into the regions of 100 

and 200 Mc /s. Crystals operating on their 7th overtone 
(180 Mc /s) were shown by Standard Telephones and 
some 5th -overtone models (up to 75 Mc /s) by Salford. 
Apart from permitting a reduction in size of equipments 
these crystals lead to a worth -while economy in opera- 
tion as in many cases no frequency multiplying stages 
are required. Reliable and economical crystal control 
of f.m. receivers becomes a possibility. 

A new telephone receiver (earpiece) was shown by 
Standard Telephones in which higher sensitivity (about 
5 dB above the average) is achieved by separating the 
magnetic and acoustic functions. The former is per- 
formed by a rocking armature and the latter by a light- 
weight metal cone -shaped diaphragm. In some respects 

it resembles the early balanced- armature loudspeaker 
movements, but is very much smaller and far more 
sensitive. The frequency response is linear to within 
±3 dB from 200 to 3,500 c /s. A similar unit, with the 
frequency range extended to 4,000 c /s, is used as a 

transmitter (microphone). 
Among the exhibits of Fortiphone was a miniature 

(for its type) " cable -laying" machine. Its function is 

to produce a twisted two -wire insulated cable using very 

fine wires. In one form it " lays " two strands of 

0.0036in diameter (43 s.w.g.) heat -stripping enamelled 
copper wire with, initially, two strands of 0.005in dia- 
meter nylon monofilament and a final overlay of 7 

strands of nylon. A plastic adhesive is automatically 
applied and a small oven dries it off before reeling. 

Activities in the ultra- miniaturization field have created 
a demand for such a cable, which was hitherto unobtain- 
able anywhere- A four -way cable is provided by 

cementing together two twin cables. The breakdown 
voltage is around 5,000. 

TEST AND MEASURING GEAR 
New Exhibits at Recent Shows 

One design trend should be mentioned at the start, 
because it is not confined to any particular kind of 

instruments -the use of transistors. An increasing 
number of indicators employ them in place of valves 

for amplification, with great saving in space and power 
consumption. A number of transistor oscillators also 

appeared; crystal controlled and otherwise. Transistors 
are particularly appropriate for bridge oscillators and 
null indicators. Other transistorized instruments in- 
cluded a distortion -factor meter, a frequency meter, 
a time -base calibrator and a complete oscilloscope. 

Circuit printing has not yet made much headway 
among measuring instruments, presumably because the 
production quantities are seldom large, but the Avo 

AM /FM signal generator and the Dawe sound -level 
meter have made a start with this technique, which for 

Right: Grayonics 
millivoltmeter, Type 
1277. 

Below : Pye "Scalamp " 
electrostatic voltmeter. 
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This report embraces instruments shown at the 

R.E.C.M.F., Physical Society and 2nd International 

instrument exhibitions without distinction. The 

last -named show introduces some unfamiliar 

marques. As in previous reports, many of the 

instruments mentioned were shown in prototype 
form and are subject to modification before they 

become available, If they do. Those previously 

reported are not mentioned again, even if now 

available for the first time, unless the modifications 
are substantial. 

instrument work has an obvious advantage in reducing 
manufacturing variations. 

Developments in unamplified meters were less notice- 
able this year than last, but to the Pye " Scalamp " 
series of electrostatic voltmeters has been added an en- 
larged model for measuring the higher tensions used 
for cathode -ray tubes, up to 40 kV. At this level the 
prevention of brush discharge calls for special attention. 
The Labgear r.f. millivoltmeter, covering 20 mV to 32 V 

in six ranges, at frequencies from 50 kc /s to 250 Mc /s, 
might easily be mistaken for a valve -aided instrument, 
but actually employs only a germanium crystal rectifier 
operated on the slide -back principle, and its power 
needs are confined to a small bias battery. 

The evolution of indicating instruments from the 
original valve voltmeter continues however; especially 
in the two directions of higher sensitivity and either 
wider or narrower frequency bands. The Grayonics 
millivoltmeter has no fewer than 12 linear voltage 
ranges, from 1 mV to 300 V full- scale, over the 
frequency range 20 c/s to 2 Mc /s. Its meter can be 
adjusted to the most convenient angle for reading. 

For audio frequencies much higher sensitivities are 
possible; there is the B at K (Bruel and Kjaer; Den- 
mark) Model 2408 with full-scale readings from 31.6 µV 

to 1,000V over the range 20 c/s to 20 kc /s. Although 
the lowest f.s.r. on the Peekel (Holland) Model 051B 

is higher -10 mV -this instrument is notable for its 

frequency range going down from 10 kc /s to 0.15 c /s, 
for which pointer instruments are not usually available. 
Three steps of pointer damping are provided. Even 
this is not quite zero frequency; for it the same firm 

lists Model 30B, with 10 ranges from 30 µV to 1V 

f.s.r. Zero drift is claimed as less than 2 AV per hour. 
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Frequency control gear in Sanaers 
XT312 signal generator. 

New London transistorized 
voh- ohmmeter. 

Dawe Type 442 v.l.f. oscillator. 

The B & K Model 2423 megohmmeter, 0.1 M12 to 
10 MM12, can also be used as a voltmeter or a micro - 
microammeter. Elliott make a micro -microammeter 
(which presumably can be used as a megohmmeter) 
covering 10 µµA to 1 f.s.r. in six ranges, using a 
ME1401 electrometer valve in a sealed and desiccated 
sub -unit. Further developments in the Pye galvano- 
meter- modulator system of sensitive z.f. amplification 
enable a large number of low voltage and current ranges 
to be obtained. 

The New London (U.S.A.) transistorized volt - 
ohmmeter has d.c. and a.c. (10 -5,000 c /s) ranges with only 
5 µA full-scale load; voltages 0.03 to 1,000V f.s.r. in 10 ranges, and resistances 1, 10, 100, 1,000 and 10,00012 
mid- scale. 

Versions of an a.f. wattmeter of N.P.L. design are 
offered by Cambridge Instrument and by Tinsley; the numerous ranges down to 2.5 mW full-scale on a con- 
ventional dynamometer instrument are made possible 
by negative -feedback amplifiers for both current and 
voltage coils. Another instrument, in which an ampli- 
fier is used to bring noise voltages up to the level at 
which a mean -square detector can be efficiently oper- 
ated, is the Wayne -Kerr video noise -level meter. Its 
bandwidth is flat from 10 kc /s to 1.5, 3, 6 or 10 Mc /s 
according to the setting of a switch. 

Frequency- selective amplification is used mainly for 
two purposes; to enable a sharp minimum to be 
obtained in bridge work; and for frequency analysis. 
The Microwave Instruments Type 3100, which would 
be very effective as a null indicator, was actually 
developed primarily for use with crystal detectors in 
microwave gear, and achieves the exceptional sensitivity 
of 1µV f.s.r. clear of noise by the sharpness of its 
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Marconi Instruments alignment 
oscilloscope, Type TF1104. 

tuning to 1,025 c /s. A smaller instrument by the same firm uses 0071 junction transistors to give a sensitivity 
of 20 µV f.s.r. at 3,200 c /s, or slightly better on a flat range from 100 c/s to 10 kc /s. The B & K Model 2002 employs the superheterodyne principle to provide ranges down to 15 f.s.r. from 20 c/s to 30 Mc /s, the i.f. being 1,650 kc /s. A very different B & K selec- tive indicator is their Model 2105, for a.f. analysis over 
47 c/s to 12.5 kc /s in eight bands and with four steps of selectivity in a degenerative RC amplifier. Another 
B & K instrument that can be used for frequency 
analysis is their filter set comprising 27 one -third octave filters covering in all 40 c/s to 16 kc /s. A useful filter 
is the Krohn -Mite (U.S.A.) Model 310AB, a RC net- work with amplification, having the unusual facility of separate adjustment of low and high cut -off frequencies 
over the range 20 c/s to 200 kc /s; input impedance 6 M12 in parallel with 50 pF, and output 50012. 

The new oscilloscopes have been designed for im- proved refinement of control or facilities, such as width of frequency band or ability to select small portions of complicated waveforms. Signal delay, so that non- repetitive waveforms can be observed in full, is now quite frequently provided, even in general- purpose models such as the Mullard L140 precision type. The dual trace L101 oscilloscope now appears with certain improvements as a Mark 2; for example, time -base triggering from either positive or negative wave fronts, and continuous sweep expansion. The latter facility, over a 10 to 1 range, is included in the Solartron AD557 with d.c. amplication for both X and Y. Nagard, who specialize in wide -band oscilloscopes, showed their DE103 with an improved specification, including signal delay line and frequency range from 0 to 15 Mc /s. Their R103 is displaced by a new design in which good use is made of a 20th Century precision c.r. tube with the high sensitivity of 14 V /cm. 
In contrast to these is the Cintel " Synchroscope" 

without amplification (sensitivity, 60 V /cm) and thereby 
able to respond to frequencies up to 1,000 Mc /s ( -3 dB point). 

Although described as an oscilloscope, the Marconi 
Instruments TF 1104 is much more, since it includes 
a signal generator covering Bands I, II and III and appropriate v.f. and i.f. ranges, and crystal- calibrated marker pips; in fact, all required for viewing television and v.h.f. frequency characteristics. 

To demonstrate the present possibilities of transistors 
in this field Mullard showed an experimental oscillo- 
scope providing all the usual facilities of the simpler 
kinds of instrument (see block diagram), with no thermionic valves and a total power input of 6 watts at 
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Block diagram of Mullard experimental oscilloscope. 

12 V. Another interesting transistor unit is a B.T. -H. 
time -base calibrator. It generates an output super- 
imposing a time scale on any oscilloscope screen, with 
small divisions at 10 µs intervals, double -size at 50 µs, 
and triple at 100µs, the whole being controlled by a 

100 -kc /s, ± 0.01 % crystal. 
A delay circuit enables the whole width of the screen 

to be used for observing any small section down to 
JO µs of a waveform up to 2,000µs in duration and 
measuring it to within 0.5 µs. Other accessory equip- 
ment includes the Mullard television line selector for 
displaying any individual line on an oscilloscope, the 
Furzehill two -way beam switch for converting a single - 
trace oscilloscope to a dual -trace type, and the Cossor 
monitor with separate c.r.t. and brightness and focus 
controls for duplicating the trace of an oscilloscope to 
enable one to be observed while the other is photo- 
graphed. 

A new attenuator was shown by Advance Com- 
ponents: the A64 for a.f. and low r.f., giving a range 
of 0 to 70 dB in steps of 1 dB at 600û. A series of 

fixed attenuators by Hatfield Instruments, consisting of 

disc and rod resistors arranged in coaxial " T " forma- 
tion have the exceptionally wide frequency range of 

0 -1,000 Mc /s; the standing wave ratio in a 72 -f2 line 
at the highest frequency is given as 1.1, and the in- 
accuracy of attenuation ±0.3 dB. One might have 
thought that the now well -known Sullivan decade air 
capacitor would have satisfied all requirements as 
regards setting accuracy, but the very small residual 
errors are now corrected on the 100 pF steps by an 
auxiliary set of curiously shaped sectors. The same 
firm showed an example of their new mutual- induct- 
ance standards, temperature- compensated in a similar 
manner to the Sullivan -Griffiths self -inductance stan- 
dards. Decade inductance boxes are less commonly 
available than resistance or even capacitance boxes, but 
Muller- Barbieri (Switzerland) showed one of three 
models, giving 1 mH to 10 H in 1 mH steps, each step 
being a toroidal coil on a molybdenum -permalloy 
powder core. 

New bridges were not much in evidence; one of the 
exceptions was the Avo Universal Measuring Bridge, 
with 24 ranges of R, C and L, covering almost all 

component values except inductances below 1 mH. The 
source is an internal 1 -kc /s oscillator for C and L, 
and d.c. for R; and the indicator is a meter. Capacitor 
leakage can also be measured; appropriate test voltages 
are provided. A Pye inductance bridge is interesting 
for its direct -reading scale, with thumb- operated main 
and fine controls strongly resembling a well -known type 
of radio tuning control. The indicator is a miniature 
c.r.t., which facilitates phase and amplitude balance. 
Range 0.1 mho to 10 mhos with accuracy at worst 
± 0.2% of reading. A deviation test bridge shown by 

B and K has provision for interchangeable meter 
scales marked with appropriate limits. Not only can 
production components be rapidly tested against stan- 
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dards, but also phase angle against a reference voltage. 
The advantages of transistors for bridge oscillators 
and balance indicators were shown in a number of 
exhibits by Tinsley. 

Not only for ordinary oscillators but also (in con- 
junction with quartz crystals) as frequency standards 
are transistors being applied. A good example is the 
Labgear oscillator, giving a single standard frequency 
up to 10 Mc /s, with point- contact transistor, complete 
with battery in a case 3áin x 2in x l in overall. 

A somewhat similar " potted " calibrator by Elliott 
is stable to better than 1.5 in 10' per °C. With a 

100 kc /s crystal, useful harmonics are available up to 
30 Mc /s. For low frequency standards, Elliott have 
developed transistor -maintained tuning forks. The 
Furzehill G410A frequency standard uses a 5 -Mc /s 
crystal with valve multivibrator dividers to provide 
pulses at 5 Mc /s, 1 Mc /s, 100 kc /s, 10 kc /s, 1 kc /s and 
100 c /s, modulated if desired at 400 c /s, and selected 
by push buttons. A Labgear prototype standard con- 
tains an oven -stabilized 200 -kc /s crystal and a t.r.f. radio 
receiver tuned to the B.B.C. 200 -kc /s carrier, enabling 
the source of frequency to be known within about 1 

in 10'. Finally, a version of the famous G.P.O. fre- 
quency standard with a daily stability of better than 
5 in 10'° was to be seen on the Airmec stand. 

Coming now to signal generators and considering 
them in ascending order of frequency we have first the 
Dawe 442 v.l.f. oscillator, 0.1 c/s to 10 kc /s, notable 
for the placing of the main heat -producing components 
-the valves -more or less in the open air, though pro- 
tected by recessing. Another interesting feature is the 
provision of two outputs in quadrature. The Wayne - 
Kerr wide -range a.f. oscillator now appears at a further 
stage of development, the most interesting feature being 
its frequency and amplitude controls with scales 
arranged for fool -proof direct reading; the frequency 
control combines the advantage of continuous variation 
and main -point working. The instrument meets 
Ministry requirements with a clearly visible mains - 
voltage adjustment mounted on the front panel under 
a transparent slip. The Salford 50 c/s to 50 kc /s signal 
generator is unusual in being provided with crystal 
calibration, checking by which is facilitated by scale 
markings. For use with their Acoustic Calibrator, Dawe 
have produced a compact transistor oscillator to pro- 
vide a signal at 400 and 1,000 c /s, but it can also be 
used as a bridge source, etc. 

The Muirhead D783 Square -Wave Shaper, for use 
in conjunction with sine -wave sources in the range 
20 c/s to 300 kc /s (or with 50 c/s from its own power 
supply for that frequency) gives an output with a rise 
time less than 0.08 µs. This parameter is of even 
greater importance in pulse generators, of which the 
Nagard Type 5001 is a new example. The recurrence 
frequency of the internal oscillator can be varied from 
0.1 c/s to 1 Mets, and pulse width and delay from 
pre -pulse are variable from 0.2 µs to 2s. 
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In new r.f. signal generators the accent is on v.h.f. 
The Avo AM /FM model already mentioned is a modi- 
fied production form of the prototype seen last year, 
and covers 5 to 220 Mc /s in eight ranges with a.m. and 
65 to 120 Mc /s with f.m. Special arrangements are 
included for increasing the accuracy of the scale close 
to any desired frequency. The Airmec Type 204 cover- 
ing 2 to 320 Mc /s, is notable for having nine different 
modulation facilities, including a.m. or f.m. or both to- 
gether, internal or external, or pulse modulation. Two 
v.h.f. signal generators were shown by Hatfield: the 
LE120C covering 3 to 300 Mc/s; and the LE250B for 
3 to 20 Mc /s and 81 to 105 Me/s intended for pro- 
duction testing of Band II f.m. receivers. Modulation 
is by either sine or sawtooth waveform, the latter being 
intended for display of selectivity and discriminator 
curves. A special feature of the Marconi TF1066 
FM /AM signal generator is an incremental tuning 
system in which small frequencies are read from a meter 
with a direct calibration valid at all carrier frequencies. 

The lower microwave frequencies are covered by 
another Marconi signal generator, the TF1058, built 
around a klystron oscillator of a new type in which the 
length of a coaxial line and the reflector voltage are 
simultaneously varied by the frequency control to enable 
the unusually wide range of 1.7 to 4 kMc /s to be covered 
in one band. A similar technique is adopted in the 
Sanders XT312 and XT314 signal generators which be- 
tween them cover 1.5 to 12 kMc /s. Again, the direct - 
reading wide -band frequency control is of particular 
interest; linearity and accuracy of the scale is achieved 
by an adjustable cam controlling the coaxial piston and 

geared to a reflector voltage control. A wide range of 
microwave equipment shown by Sivers Lab (Sweden) 
included a signal generator which, like all their variable - 
frequency equipment, was provided with a cyclometer 
type of frequency indicator direct reading in Mc /s. For 
measuring noise factor of X -band receivers, the Marconi 
TF1070 noise source consists of a discharge tube mounted 
in the E -plane of a length of wave guide, generating a 
standard noise signal 15.5 dB above thermal noise. 

Other microwave gear by Sanders included a No. 16 
waveguide test bench (8.2 to 12.5 kMc /s), a calibration 
receiver with first detector crystal mounted on a three - 
stage low -noise head amplifier, and a high -power dummy 
load. B.T. -H. equipment included an X -band automatic 
s.w.r. and impedance measuring equipment in which a 
Smith chart display is given on a c.r.t. screen, an X -band 
dielectric test set for relative permittivity and tan ò, 
and a Q -band " Enthrakometer " for measuring power 
at 35 kMc /s by the change in resistance with tempera- 
ture of a very thin platinum film suspended across the 
incoming waveguide. Another solution of the power - 
measuring problem, applicable to all frequency bands, 
is the E.M.I. Precision Microwave Wattmeter Type 1, 
which operates in a novel manner, making use of what 
is in effect an a.f. phase -shift oscillator amplitude - 
stabilized in the usual way by a thermistor. In this 
case the thermistor is used as the r.f. termination, and 
the rise in temperature due to the power being measured 
is automatically compensated by a change in a.f. cur- 
rent through it; this current is therefore a measure of 
the r.f. power dissipated in the thermistor, which is 

(Continued on page 279) 

Taylor Type 94A television alignment 
generator. 

Right: - Cintel Signal Tracer." 
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Airmec " Radivet " receiver 
tester. 

Left:- Microwave equipment made by Sivers Lab. 
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kept at practically constant resistance. Favourable 
accuracy and ease of control are claimed. The power 
range is 0 -4 mW in steps of 0.1 mW. A thermistor is 
also the basis of a method by Microwave Instruments 
in which it forms one arm of a Wheatstone bridge, 
calibrated by d.c. substitution. 

The highest -frequency microwave equipment seen was 
an experimental test bench for 75 kMc /s (4 mm wave- 
length). When it is considered that at this frequency 
a half -wave dipole aerial would be only 2 mm long some 
of the instrumental difficulties can be imagined ! One 
of them is the production of such waves; actually an 
8 mm klystron was used, with a silicon crystal to generate 
the second harmonic. Very close tolerances, of the order 
of 0.0001in, are necessary in the " plumbing." The usual 
slotted -line type of s.w.r. indicator being impracticable, 
a rotary indicator is used, the phase of the standing 
wave being measured directly as a physical angle. 

Another fascinating microwave exhibit was the Polarad 
spectrum analyser, which was shown displaying the 
spectrum of a pulse- modulated signal in the 0.91 to 
4.56 kMc /s band. This consists of a series of vertical 
lines (carrier and sidebands) spaced at frequency inter- 
vals equal to the pulse recurrence frequency and having 
an envelope width dependent on the pulse width. 

Lastly, there were exhibits not falling clearly into any 
of the foregoing categories; for example, a selection of 
the Heath (U.S.A.) instrument kits described by C. B. 
Bovill in the October 1955 issue of Wireless World. An 
interesting feature of the valve -voltmeter kit is the use 
of an etched circuit. The Taylor 94A Television Wave- 
form and Alignment Generator provides an exception- 
ally comprehensive selection of signals for testing 
television, f.m. and short -wave receivers, including a 
number of television patterns -Continental and Ameri- 
can as well as British standards- with synchronizing, 
interlacing, etc., signals, c.w. with and without a.m. or 
f.m. at various output levels, a wobbulated signal for 
alignment in conjunction with an oscilloscope, and a 
variable- output a.f. signal. The r.f. frequency coverage 
is 8 to 230 Mc /s. As a complement to the well -known 
Airmec " Televet " there now appears the receiver tester 
Type 211 or "Radivet," giving a r.f. signal in the 
frequency ranges 0.1 to 15 Mc /s and 85 to 100 Mc /s 
with a.m. or f.m. or both, and an a.f. signal 100 c/s to 
15 kc /s. A crystal calibrator is incorporated for accurate 
frequency checking, and an oscilloscape for wobbulator 
display or general purposes. A considerable amount of 
signal and circuit testing can be performed by the Cintel 
Signal Tracer, consisting of a probe unit containing a 

calibrated oscillator covering 0.1 to 100 Mc /s with plug- 

in coils, and a power unit containing the indicating meter, 
working on the " grid -dip " principle. For recording 
audio frequency characteristics, B & K showed equip- 
ment consisting of a manual or motor driven beat - 
frequency oscillator in conjunction with an output 
recorder with a selection of 10 paper chart speeds from 
0.003 to 100 mm /s. 

Production test equipment included a shorted -turn 
detector by Nash and Thompson capable of indicating 
one shorted turn in a coil of 40 s.w.g. wound to a radial 
depth of ;in; continuity of the coil is also shown. The 
object is to detect faults in transformer coils before 
assembling the cores. For automatically inspecting 
strength of permanent magnets at high speed, B.S.A. 
showed test gear working on the principle of upsetting 
a balance by saturation of one of two small mumetal rods 
wound with coils forming twin arms of a bridge. A relay 
operates a rejection mechanism for magnets below stan- 
dard. A B.T. -H. production tester for point -contact 
germanium diodes displays on a c.r.o. the forward and 
reverse current /voltage characteristics, simultaneously 
but with appropriately different scales; and by applying 
a square wave to the diode under test enables recovery 
time (hole- storage effect) also to be assured. The same 
firm exhibited a transistorized direct- reading frequency 
meter of the charge -discharge type covering 0.3 to 
100 kc /s f.s.r., for signals of any waveform and any 
amplitude between 0.1 and 500V. 

A rather unusual instrument, designed for use in a.c. 
testing of magnetic materials is the form- factor meter by 
Tinsley, having two ranges : 1 to 1.5 and 1 to 3. The 
Airmec phase -meter Type 206 enables both phase and 
gain to be measured in the frequency range 20 c/s to 
100 kc /s. For amplitude modulation in signal generators 
and similar instruments, the Hatfield balanced modulator 
Type LE90A is claimed to be completely free from 
frequency modulation. It makes use of the firm's wide - 
band r.f. transformers in conjunction with a balanced pair 
of germanium diodes, and covers frequency ranges of 
0 to over 100 Mc /s for the modulating signal and 3 to 
over 400 Mc /s for the carrier. Finally, one of the largest 
instruments, the Ellott " A -PAP " microwave aerial near - 
field phase and amplitude plotter. In contrast to radiation - 
field polar- diagram equipments, which require a fair 
amount of space and precautions against reflections, and 
which do not necessarily indicate the cause of anv 
undesired feature in the radiation pattern, this 
measures the field close up across the front of the aerial 
being tested. It consists of a r.f. source to feed the aerial, 
and a pick -up automatically traversed, the output ampli- 
tude and phase of which are recorded on a chart. 

NEW VALVES AND SEMI- CONDUCTORS 
"Glassware " and Allied Exhibits at the R.E.C.M.F. and Physical Society's Shows 

Special and Transmitting Types. -The use of ceramic 
instead of glass for valve envelopes is not new, but 
appears now to be on the verge of greater development. 
It gives greater mechanical strength, smaller size for a 

given power dissipation, enables the valves to work at 
higher ambient temperatures and permits more effective 
de- gassing during manufacture so that greater emission 
current can be obtained under pulse conditions. A 
series of ceramic valves shown by Ferranti included 
triodes for oscillators and amplifiers, with anode dis- 
sipations ranging from 15 to 100 watts; low -g triodes 
for use in stabilized power packs, and indirectly heated 
half -wave rectifiers. The maximum operating tempera- 
tures are in the region 180 ° -250 °C. 

A somewhat larger ceramic valve was shown by 
English Electric. This was a coaxial transmitting 
tetrode, CR1101, with an air -cooled anode capable of 
dissipating 2 kW. The valve will take full ratings up 
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to as high as 900Mc /s and at this frequency will give 
a useful c.w. power output of 600 watts. English 
Electric were also showing a new magnetron, M541, 
designed for pulse operation at about 1,200 Mc /s. It is 
mechanically tunable over a 10% frequency band and 
will give a pulse power output of 0.5 megawatt. 

The backward -wave oscillator is one of the latest 
types of velocity -modulation valves and is comparable 
with the ordinary travelling wave tube except that the 
r.f. field energy travels in the opposite direction to the 
electron beam. A notable feature is the wide frequency 
variation which can be obtained by altering the beam 
accelerating voltage, and in the Mullard valve on show, 
type MS1203, this amounts to 7,000 Mc /s- 11,500 Mc /s 
(with 50 mW output). A more familiar velocity - 
modulation oscillator valve is the klystron, and this is 
not normally known as a tunable device. However, 
E.M.I. Electronics were showing a new reflex klystron, 
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20th Century Electronics tube with spiral p.d.a. electrode. 

English Electric tunable 
magnetron. 

E.M.I. Electronics reflex 
klystron in tunable 
cavity. 

Ferranti 15 -W ceramic triode for use up to 2,000 Mc /s. 

R5222, which operates with an external cavity resonator 
tunable between 8,400 Mc /s and 10,300 Mc /s. The 
power output rises from 28 mW to 55 mW at mid -band 
frequency and falls again to 25 mW. 

Receiving Types.-In multichannel television recep- 
tion the receiver often has to handle signals of widely 
different amplitudes, and one unfortunate result of this 
can be cross -modulation distortion between vision and 
sound, giving an objectionable buzz on sound. G.E.C. 
have now produced a new variable -mu pentode (Type 
W729) for television i.f. amplifiers, which minimises 
this distortion while at the same time maintaining a 
high slope and giving a better control characteristic 
than conventional variable -mu valves. For a.m. /f.m. 
reception this firm also displayed a new triple -diode 
triode DH719 /EABC80 with one diode having a 
separate cathode, while Mullard had a variable -mu r.f. 
pentode with two diodes (EBF89), which is notable for 
a low anode -to -grid capacitance (less than 0.002 pF) and 
reasonably high slope (3.6 mA /V); this makes it pos- 
sible to obtain high gains without instability in the i.f. 
stages of a.m. or f.m. receivers. Another new Mullard 
valve for a.m. /f.m. reception was the miniature battery 
r.f. pentode DF97, intended for portable sets. 

Transistors. -A new kind of junction transistor which 
overcomes the inherently slow response of the cQnven- 
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Above :- Mulla:d photo- 
transistor compared in size 
with a threepenny bit. 

Left :- G.E.C. r.f. heating 
power valve. 

tional junction type is the " avalanche " transistor, and 
an experimental model was shown by Mullard. The 
action depends on the fact that the collector is operated 
at a higher voltage than normal, so that the holes flow- 
ing towards it reach high velocities and collide with 
germanium atoms nearby, producing additional holes 
and electrons. These in turn produce more current 
carriers by the same effect, and a sudden multiplication, 
or " avalanche," occurs which results in a very rapid 
build -up of current through the transistor. Moreover 
the high collector voltage causes the hole -depletion layer 
to stretch almost all the way through the base to the 
emitter and consequently the holes only have to diffuse 
a very short distance through the base before being 
swept into the collector. The avalanche process is 
analogous to the breakdown in a cold -cathode discharge 
valve except that the base retains control during the 
conduction. The device is particularly suitable for pulse 
applications, for it will handle rise times as short as 
0.01 µsec. 

A power transistor (germanium junction) that can be 
used to switch as much as 5 amps was shown by 
B.T. -H., while G.E.C. had a new junction type, EW53, 
in which the base is connected to the metal can to give 
lower thermal resistance and improved mechanical 
strength. English Electric have now entered the field 
with some junction transistors for low -power audio 
applications, while Brimar have introduced three new 
types for similar applications, TS1, TS2 and TS3, which 
are hermetically sealed and replace their earlier TJ 
types. 

Rectifiers. -The most important development in this 
field has been the emergence of the silicon junction 
diode. This device is characterized by its small size 
for a given current rating, its ability to work at high 
temperatures and its low reverse current. A typical 
small unit about the size of a '+ -watt resistor might give 
a rectified current of 200 mA and have a reverse current 
of 5 µA with a peak inverse voltage of 100V while 
operating at a temperature of 100 °C. Examples were 
shown by B.T. -H., Ferranti, G.E.C., and S.T.C. Heavy - 
duty types capable of passing currents of 30 -50 amps at 
100 -200 volts were also on view and these were still only 
about in in diameter. 

Germanium junction rectifiers, by comparison, have 
the advantage of lower forward resistance. As an 
example of what can be done with them, G.E.C. were 
showing a water -cooled germanium diode capable of 
giving a rectified current of 300 am res ! Mullard 
had a new germanium junction diode, Type OA10, 
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notable for its extremely low hole -storage characteris- 
tics. 

A new method of depositing selenium on metal plates 
by a vacuum evaporation process has led to metal rec- 
tifiers of somewhat improved performance. The process 
gives a more intimate bond and makes possible a thinner 
layer of selenium, as a result of which the forward 
resistance is lowered and the current rating for a given 
size of rectifier is increased by about 25%. The life 
of the rectifier is also said to be improved. 

A range of selenium rectifiers notable for their ability 
to work at ambient temperatures as high as 85 °C was 
displayed on the Westinghouse stand. One type suit- 
able for television receivers, giving 300mA at 270V, 
has elements contact -cooled at the edges on to the 
aluminium case and is " potted " in a block of resin of 
about 1 cubic inch. It will operate successfully even 
when the chassis to which it is fixed is as warm as 
60 °C. 
Photo -electric Devices. -An improved version of the 
conventional " venetian- blind " photo -multiplier tube 
was shown by 20th Century Electronics. In this a care- 
fully designed electrode system gives some degree of 
focusing from stage to stage, and so leads to improved 
extraction of slow secondary electrons and higher inter - 
stage efficiency. Increased efficiency was also the 
feature of the new cadmium sulphide photocells exhi- 
bited by B.T.-H., which are several orders of magnitude 
more sensitive than selenium cells. Both single -crystal 
and powder -layer types were shown. 

LETT 

Another new material which has been found to have 
photo -electric properties is germanium, when used in 
junction devices, and an embodiment of this was the 
photo-transistor, type OCP71, shown by Mullard. It 
is very small and will operate from a low voltage 
(about 10 V), giving an output current when illuminated 
in the region of 5 mA. The " dark " current is not 
more than 300 µA. 
C.R. Tubes. -For television the 21 -inch tube with a 

90° deflection angle is the latest thing on the market 
and two new types were on show -the Brimar C21KM, 
with a tetrode gun, and the G.E.C. 7501A with a triode 
gun. Both have aluminized screens. As a contrast, 
Ediswan have reverted to the 9 -in screen size in their 
new tube CRM93- although they have also produced 
a 24 -inch rectangular type. 

Among oscilloscope tubes 20th Century Electronics 
were showing a new type which has the interesting 
feature of a spiral post -deflection acceleration electrode 
instead of the usual series of rings. It is formed by a 
coating of resistive material on the glass and the accel- 
erating potential (10 kV) is applied across it. This gives 
a potential gradient which increases evenly towards the 
screen and so avoids the lens effect which occurs be- 
tween separate rings and also the need for a series of 
separate acceleration voltages. The writing speed of 
the tube is 1,000cm per microsecond. Another tube 
with post -deflection acceleration, the Cintel G601 -C4, 
is capable of recording frequencies as high as 1,500 
Mc /s. 

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

" Precision Photographic Timer" 
MAY I reply to your correspondents, Messrs. Hercock, 
Neale and Askew (April, 1956)? Changes in contact 
potential are usually a limiting factor in the design of 
low- frequency apparatus such as the photo timer. The 
input voltage et was chosen to be a compromise be- 
tween high values giving little or no increase in CR 
and low values where contact potential changes are 
relatively more significant. In regular use, the grid 
voltage of a valve such as the EF37 will return to within 
100 mV of its mean value and, with intermittent use, 
to within 200 mV, falling to 100 mV in less than an 
hour. With the suggested value of 4.7 V for ern. 100 mV 
corresponds to only about 2% change in interval. Larger 
changes due to ageing may be allowed for using the 
2.5 -K potentiometer (Fig. 4). 

Changes in the integrator valve internal gain have 
only a small effect on the interval (conventional negative 
feedback theory). The effect becoçnes more important 
as etn is reduced, due to the relatively greater signifi- 
cance of the changed grid voltage excursion, but this 
is a price paid for the effective increase in CR, as with 
the contact potential changes. 

The steps of 4/2 (or 1.58) are logarithmic, which 
seems more appropriate than arithmetic steps of, say, 
15 seconds, and though admittedly rather coarse, were 
chosen for two reasons -(a) a large total range had to 
be covered using a standard 11 -way switch, (b) most 
modern printing papers (such as Ilford's Plastika) are 
supplied with a leaflet advising that there is no harm 
in using developing times of -50% to +100% of the 
optimum if desired -this is more than adequate to inter- 
polate between steps of 1.58 in exposure time. 

Measurements on an Atmite disc type L275702A 
show a temperature coefficient of 0.23 ,hA per °C 
measured at 27 V, 40ÁA (cold). Thus a 1 °C rise will 
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increase eft, by 0.58 %. My own timer is constructed 
on a conventional tinplate chassis, completely enclosed 
in a plywood box. The temperature difference of the 
chassis underside rises on a 50 min. exponential 
(approx.) to an asymptotic value of 16 °C (approx.). If 
used immediately after switching on, the timer would 
therefore give intervals 9.2% longer than in the tem- 
perature- stabilized condition. On this account it appears 
advisable to allow about 30 min. warming -up time 
where it is desired to keep to better than 5% accuracy. 

G. A. Askew is quite correct in stating that the Miller 
integrator valve can stay on its grid base without an 
anode load (for negative " run -down " only). In the. 
design of a single valve Miller time -base to work faster 
than about 20 V /µsec the feedback capacitor current 
and the usual load capacitor current are, of course, 
larger than the anode resistor current. I should have 
mentioned that the only reason the 1.5 -M anode resistor 
is used in my circuit is to set up the recommended 
conditions for low grid current (cf Mullard ME1400). 
The recommended reduction of the heater voltage to 
4.5 V has been noticed by myself and others to be 
ineffective and possibly harmful to valve life. 

J. G. THOMASON. 
Malvern, Worcs. 

Single or Double Sideband? 
BEFORE the opening of the new London television 
station I wrote to the B.B.C. in terms similar to those 
used by your correspondent, " Lambda " (April issue). 

Nevertheless, the event has proved both of us wrong, 
although I imagine the B.B.C. were unaware that this 
would be so. In spite of " Lambda's " curves, I at 
least am able to receive a satisfactory picture using a 
receiver turned to the upper sideband. In fact, it is 
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possible to resolve the 2.5 -Mc /s bars on Test Card C 
(previously I could just see the 3- Mc /s). 

I am sot suggesting that the B.B.C. were right in 
their decision to use the vestigial sideband system, and 
it would obviously not have been possible to consult 
the viewing public. It is perhaps fortunate for the 
B.B.C. that the thousands of U.S.B. receivers still in 
use were not rendered obsolete overnight. 

F. R. ESTALL. 
South Benfleet, Essex. 

B.B.C. Reply 
YOUR correspondent, " Lambda," sets out in the April 
issue some of the arguments against the change to 
vestigial sideband transmission that has been made with 
the opening of the Crystal Palace television station. 
These points were all considered, but the factors that 
principally influenced the decision were: 

1. The desirability of using the same type of trans- 
mission at all B.B.C. television stations; all the 
permanent post -war stations have a vestigial side - 
band characteristic. 

2. The improved power- conversion efficiency and 
greater power output that could be achieved in 
the transmitting equipment. 

3. The improved performance of the transmitter and 
aerial system over the band transmitted. 

4. The saving of 2 Mc /s of spectrum space, which 
may possibly be useful for some other purpose 
in the future. 

Before the decision was made, tests were carried out, 
with the co- operation of the radio industry, on a num- 
ber of commercial receivers designed to favour the 
upper sideband. The tests were made with a filter 
rather more severe in attenuating the upper sideband 
than the actual characteristic of the Crystal Palace 
transmitter. It was found that the loss of detail in the 
picture was much less than would be expected from 

Lambda's " theoretical diagram. Even without any 
modification of the receivers the resolution was only 
slightly degraded, and the difference was barely notice- 
able on most of the receivers tested. 

The number of receivers favouring the upper side - 
band that are still in use is certainly less than the figure 
of 60,000 quoted by " Lambda " from Sir Noel Ash - 
bridge's paper of 1951 as the total number of sets in 
use at the time to which he referred (shortly after the 
reopening of the Alexandra Palace station after the war). 
Nearly all the receivers of this type are at least six 
years old, and many considerably older; a number of 
them have, in any case, been replaced by sets capable 
of receiving the I.T.A. transmissions in Band III, which, 
incidentally, also have a vestigial sideband charac- 
teristic. 

The B.B.C. regrets that the owners of some of the 
older receivers favouring the upper sideband may need 
to modify them, but believes that such cases are few and 
that the decision was justified in the general interest. 

E. L. E. PAWLEY. 
Head of Engineering Services Group, B.B.C. 

Helping the Blind 
PRIOR to losing my sight in 1946, I was a regular reader 
of Wireless World. For the past eight years I have been 
employed by Decca as a mechanical inspector, using 
instruments specially adapted for the use of the blind. 
I have now become interested in electronics and par- 
ticularly in tape recording, which I use mainly for cor- 
respondence with other recordists in all parts of the 
world. I am a member of two tape clubs, both centred 
in the U.S.A. I would be interested to hear of any 
similar British club. 

Many of my correspondents are blind, and you will 
appreciate that our greatest difficulty is to keep abreast 
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of developments and techniques, for there are no 
electronics or radio technical journals published in 
Braille in this country; in fact, the only one published 
anywhere in the world is the Braille Technical Press in 
New York. 

You will appreciate that when an article is read aloud 
by someone not interested in the particular subject, the 
resultant impression can be confusing and often 
misleading. 

In the U.S.A. this has been overcome to a large ex- 
tent by club members reading articles, together with 
their comments, on to tape and sending them to fellow 
members for discussion. 

May I suggest that some of your readers might like 
to participate in such a service over here, and regularly 
read items and articles from Wireless World and so help 
us to keep up to date, and to overcome to some extent 
our handicap. 

Also, may I ask for suggestions for an aural modula- 
tion indicator to substitute for the usual visual indicator 
on tape recorders? 

CHARLES H. STANDEN. 
London, S.W.9. 

Terminology; Warlike - 
I WISH to make a complaint. Why must we be fired 
at and triggered -off in television circuits? Are we 
required to assume that the authors have all had Army, 
Navy or Air Force training? 

Cannot we leave these matters to the war -lords and 
simply speak of the electro- activation pulse. 

A. HARDWICKE. 
Glossop, Derbyshire. 

-and Misty 
IT seems to me that the terms " demodulate," " demodu- 
lator," are bad ones and ought to be dropped, as their 
meaning is the reverse of that intended. If the wind- 
screen of my car becomes misted I switch on a demister 
which removes the mist and leaves the windscreen clear. 
Yet some radio people, when they have a carrier which 
is modulated, use a demodulator to remove the carrier 
and leave the modulation. This is surely as absurd as 
saying that a demister is a device for removing the 
windscreen and leaving the mist. 

P. E. K. DONALDSON. 
Cambridge. 

Tape Amplifier Design 
I HAVE recently constructed tape recording equipment 
based on the design of A. F. Fischmann, published in 
Wireless World as long ago as November, 1954. 

It is difficult to understand the use of an 8 -µF electro- 
lytic capacitor, Cs to decouple the screen of V,. Unless 
the polarizing current is much below average it will be 
sufficient to reduce seriously the screen voltage, and a 
capacitance of 1 pF would be adequate. 

The record amplifier has a very high degree of feed- 
back, and two identical intervalve couplings. An ampli- 
fier to Mr. Fischmann's specification showed a peak of 
+ 12 dB above the mid -band gain at 0.2 c /s. This leads 
to a tendancy to instability. The peak can be reduced to +2 dB by the use of the following component values : - C 0.005 µF; C omitted; C 0.25 iLF; R8, 1 MU. 

The high- frequency peak is smaller, due to the reduc- 
tion in feedback by C and can be dealt with by 100 pF 
in parallel with R,. 

It was found impossible to replace V, by a pentode, as 
suggested in the text, because of the difficulty of provid- 
ing a screen supply that introduced sufficiently little 
phase shift to avoid low- frequency oscillation. 

R. C. MARSHALL. 
Wheathampstead, Herts. 
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Gascode A.F. 

Amplifier 
"Long-tailed Cascode Pair'' as Combined 

Pre -amplifier and Phase Splitter 

By L. B. HEDGE, Ph.D. 

THE " cascode " amplifier -a series connection 
of two triodes which operates much like a single 
triode, with characteristics practically unattainable 
in a single triode -has been extensively employed 
as a high- frequency amplifier during recent years, 
and more recently as a first- stage, low- level, audio - 
frequency amplifier (so- called " pre- amplifier "). 
Although the cascode was developed as a direct - 
current amplifier for voltage regulator control 
application', its recent uses have been largely based 
on the inherently low level of stage noise. The 
importance of minimizing the signal -to -noise ratio 
in a variety of high -frequency applications, including 
radar, television and many others, has served to 
keep attention focused on this low -noise feature as 
the distinguishing characteristic of the cascode, 
and its use in the audio -frequency field has also been 
based largely on this feature. 

The amplifier here described (on which patents 
are pending) is the result of a return to an earlier 
view of the cascode stage; it is used here because of 
the characteristics for which it was originally 
developed -its triode -like performance and its 
high equivalent amplification factor. Although low 
noise is no disadvantage in any amplifier, it is of 

Amplifier with "replacement" output transformer. 

importance only in a stage (the first, barring ex- 

ceptional circuitry) where the input signal is of 
sufficiently low intensity to make the signal -to- 
stage- generated -noise ratio critically small. In the 
next -to -final stage of an audio -frequency power 
amplifier, only exceptionally bad design could 
make the noise generated in the stage a factor of 
significance in the performance of the system. 

High quality in audio -frequency power amplifier 
performance- uniformity of response and low dis- 
tortion over the spectrum of audible frequencies - 
depends in large measure on ' a few closely inter- 
related design elements; the output transformer, the 
feedback circuitry, and the frequency, phase- shift, and 
attenuation characteristics of the inter -stage couplings 
which establish the limits within which feedback 
may be used as an overall correctives. In general the 
output transformer is the effective limiting element 
in amplifier performance, and recent impressive 
improvements have been based on special transformer 
designs4. 

In exploring the problem of evolving an amplifier 

Complete amplifier and power supply. (UTC LS -55 output transformer.) 
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design which would make most effective use of an 
output transformer of non -critical design -one 
which would make the best use of any output trans- 
former built into it -it soon became clear that some 
major changes in " conventional " circuitry would be 
required. A feedback loop to support a high level of 
corrective feedback which would include the output 
transformer and go back at least to the phase - 
inverter stage seemed a minimum reasonable re- 
quirement, and with conventional circuitry this leads 
to something very much like the basic " Williamson " 
layout. With the low gain of most popular phase - 
inverter stages, and the high drive requirements of 
the output stage, at least one driver stage is required 
between the phase inverter and the output stage, and 
an additional stage which may be either before or 
after the inverter. One direct coupling between 
stages (as in the Williamson scheme) is quite prac- 
ticable, but more than one adds serious complications 
to the power supply and isolation filter problems. 
The result is a feedback loop which contains two R -C 
coupling networks and the output transformer, with 
a possible maximum phase shift or 270 °. Stability 

+H.T. 

V2 

E 

Ei, 

Eout 

i 

Ein 

µR1, 
Epp Etn 

Fig. I. Cathode- coupled phase-inverter (long-tailed pair). 

Below:- Fig. 2. The cascode amplifier. (A) Cascade con- 
nection (B) Signal equivalent -V2 as load for VI (C) 
Signal equivalent, VI (D) Triode equivalent of cascode. 

of the amplifier requires that the loop gain be re- 
duced to less than 1 before the phase shift reaches 
180 °, and, in view of the phase -shift and attenuation 
characteristics of the couplings and the transformer, 
the frequency range over which feedback can be kept 
high must be considerably smaller than the usable 
range of the transformer itself5. The search for a 
reasonable way out of this vicious circle of conflicting 
constraints led to the analysis of the cascode and the 
cathode- coupled phase- inverter, and finally to the 
combination of the two -the " long -tailed cascode 
pair " (l.t.c.p.). 

The aethode- coupled phase- inverter is well known 
and has been extensively used (Fig. 1). The un -by- 
passed common- cathode resistor provides degenerative 
feedback to the input tube as well as driving potential 
for the grounded -grid inverter. The anode -to -anode 
output of this stage is independent of the value of the 
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cathode resistor if the two valves are matched and 
the anode load resistors are equal, and the ratio of 
the two anode -to -earth output voltages is6: 

EA EA RL + rp 
(1) 

Es (µ +1)Rk 
Precise balance can be provided by selection of Rk 

and RL for given tube characteristics, but if high gain 
and reasonable power supply voltage requirements 
are to be realized, IX must be exceptionally large. 

The cascode amplifier consists of a conventional 
triode with a cathode -driven triode as its anode 
load (Fig. 2). Analytically the cascode takes the form 
of a fictitious triode with characteristics µ', r', and 
g'm the values of which, expressed in terms of the 
characteristics of the component triodes (assumed 
identical) µ, rp, and gm, are: 

IL' = µ(µ +1) 
= (µ + 2)r,, 

a' ii(µ +1) i+ +1 gm _ r.. (µ + 2)r,, µ + 2 
Typical twin- triodes in cascode connection should 
thus provide characteristics as follows: - 

Type µ rr, gm µ' rP g m 

6SN7 
7N7 20 7 k S2 2.9 420 0.15M S2 2.8 

6SL7 
7F7 70 44 k S2 1.6 5000 3.2M S2 1.6 

Anode characteristic curves for these two types were 
constructed for design reference (Fig. 3). The curves 
represent measurements on one valve of each type, 
and may not be good averages in the accepted sense. 
They do provide, however, an approximate basis for 
selection of operating points and load -line construc- 
tions. Dynamic checks with loads as indicated on the 
curves and anode supply voltage (Ebb) of 475 V 

15 

14 

13 

12 

II 

I0 

9 

8 

7 

Under -chassis view of the complete I.t.c.p. amplifier. 

(the approximate value normally available in an 
audio- frequency power amplifier, and the maximum 
available from my regulated adjustable supply unit) 
check reasonably well with the curves, and even 
better with the computed values. Within the regions 
of good linearity to the two cascodes the 6SN7/7N7 
should provide a gain of approximately 128 with a 
load resistance of 66k S2 and a anode supply of 475 
volts, while the 6SL7/7F7 should provide a gain of 
about 360 with a load of 250k S2 and the same anode 
supply voltage. On the basis of this analysis the 
experimental amplifier was laid out using 7F7's 
in the l.t.c.p. stage. 

The final circuit of the amplifier is shown in Fig. 4. 
Type 1625 output valves (12 -volt heater versions of the 
807 -similar in general characteristics to the KT66) 
were used because they were at hand -as were the 

Fig. 3. Cascode amplifier anode characteristics and dynamic check test. 
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INPUT Y 

Fig. 4. Complete amplifier with 
inverter -driver stage. 

LIST OF PARTS 
C1, C7 
C2, C3 
C4 
C5, C6 
Cs 
C9 
Clo 
Chi 
Che 
R1 
R2 
R3 
R4 
R5 
R6, R8 
R7 

204 450V electolytic 
0.14 600V 
120µf, 150V electolytic 
40µf, 450V 
404 350V 
40µF, 450V 
104, 600V 
5H, 300 ohm, 40mA choke 
10H, 90 ohm, 200mA choke 
50k0, 1 watt 
68kí2, watt 
500k0 (volume control) 
47kí2, } watt t Cascode 2nd grid voltage 
100kí2, 1 watt j divider 
220k0, 1 watt 1 Cascode load and balance 
50k02 pot., i watt ( adjustment 

R5, R11 400kí2, watt 
R10 2000 rheostat, 10 watt (Output bias adjust- 

ment) 
R12, R15 1kí2, watt 
R13 100ít, 5 watt 
R14' l000 pot., 5 watt (Output cathode balance 

adjustment) 
R16 1Mí2 pot. (Feedback adjustment) 
R17 4.7kí2, + watt 
R18 15kí2, 10 watt 
Si S.P.S.T. switch (Feedback disconnect) 
Ti Output transformer -(See text) 
T2 Power transformer 375- 0 -375V, 200mA, 

heater as required 
VI, V2,7F7; V3, V4, 1625; V5, 574; V6, OB2; V7, 6X4. 

7F7's. The essential symmetry of the l.t.c.p. stage 
suggested immediately the closure of the feedback 
loop through the grid circuit of the grounded -grid 
inverter, since satisfactory introduction of the feed- 
back voltage into the input grid circuit is somewhat 
complicated by the presence of the volume control. 
Pentode, triode, and so- called " ultra- linear " opera- 
tion of the output stage is provided by the alter- 
native connections (A, B, and C, Fig. 4) for the screen 
grids of the 1625's. 

Performance of the complete amplifier was checked 
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using a United Transformer Company's LS -55 
transformer as a reference -a typical " good " 
transformer (reference 7 covers its use in the " ultra - 
linear " connection) -and a " universal replacement" 
type, unidentified by manufacturer's name or model 
designation, culled from the shop " junk box," as a 
kind of " worst possible " unit for evaluation of the 
system. Fig. 5 indicates the effectiveness of the 
system in providing adequate drive and stable 
operation at high corrective feedback levels. 

The complete amplifier -a " bread -pan layout "e- 
WIRELESS WORLD, JUNE 1956 

www.americanradiohistory.com

www.americanradiohistory.com


WITH LS -5S TRANSFORMER 0dB -8W 

r 
I ! l I I ! ! ! 

ó g ó ó 
á. r 

FREQUENCY (c /s 

o 

Ei 
D 

-WITH REPLACEMENT TRANSFORMER 0dB -3W 

+2 
o 

-4 dB 
6 
8 

o 10 

ó 

M Ñ o Q o 
O o 

FREQUENCY (c /s) 

Fig. 5. Performance characteristics of complete 

amplifier. 

Curve A 0dB feedback 0.16V r.m.s.input-U-L connection 
0.1IV r.m.s.input- pentode connection 

Curve B 10dB feedback 0.52V r.m.s.input-U-L connection 
Curve C 10dB feedback 0.38V r.m.s.input -pentode connection 
Curve D odB feedback 0.25V r.m.s.input -.triode connection 

0.12V r.m.s.input- pentode connection 
Curve E 10dB feedback 0.80V r.m.s.input- triode connection 
Curve F 10dB feedback 0.40V r.m.s. input -pentode connection 

Maximum output watts with harmonic distortion less than 1 %: 

Transformer 
Connection 

Replace- Transf. 
ment Pentode 
Triode 

LS -55 Transformer 
U -L Pentode 

Feedback 

30 c/s 
100 c/s 

1,000 c/s 
10 kc /s 

0dB 10dB 0dB 10dB 0dB 10dB 0dB 10dB 

0.1 

3 

3 

0.5 0.1 
6 I 

6 3 

6 3 

0.5 
8 
8 
8 

12 18 
12 18 
12 18 
12 18 

10 15 
12 15 
12 15 

12 15 

Note: Increase in feedback from 10 to 20dB with increase in input 
voltage of approx. x3 changes output characteristics less than IdB with 

LS -55 transformer and less than 2dB with the replacement transformer. 

is shown in the photographs. As may be surmised, 
neither construction, layout, nor wiring is critical 
in any sense. The - 105volt supply required for the 
cathodes of the 1.t.c.p. stage is an exceptional re- 
quirement, but it is easily met by a simple modifica- 
don of a conventional power supply, as shown in the 
wiring diagram of Fig. 4. Since each d.c. connection 
to the amplifier is to a symmetrical and balanced 
load, isolation, hum and ripple filter can be quite 
simple. 

The output stage cathode bias scheme shown is 

simple and effective for providing final stage balance, 
but it is not in any way a special feature -the William- 
son -type network should be equally effective. 

The cathode bypass condenser in this stage is not 
necessary either, but the author prefers to use it 

since it tends to reduce distortion if and when the 
output tubes, by ageing or for other reasons, depart 
from perfect balance. No provision has been made 
for static balance of anode currents in this stage, 
since the author's experience and tests indicate that 
dynamic balance will produce lower distortion, and 
that dynamic and static balance frequently occur at 

different bias adjustment settings. 
The " long -tailed cascode pair," by eliminating 

one inter -stage coupling without reducing gain or 

seriously complicating the power supply require- 
ments of the conventional power amplifier system, 
makes the use of output transformers of non -critical 

WIRELESS WORLD, JUNE 1956 

design consistent with high quality and exceptional 
stability. With a real tc dog" for an output trans- 
former, this tc tail " will wag it so that it will perform 
like a thoroughbred ! 
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COMMERCIAL LITERATURE 
A.M. /F.M. Signal Generators, an e.h.f. spectrum 

analyser, a v.h.f. alignment oscilloscope, s.h.f. and v.h.f. 

wavemeters, a counter -type frequency meter, and an f.m. 

station monitor are among the 25 new instruments described 
in the Marconi Instruments 1956 " Electronic Measure- 
ment " catalogue. From the company's address at Long - 
acres, St. Albans, Herts. 

Voltage Stabilizers; a.c. for output currents of 0 -9A and 
0 -30A at mains voltage; and d.c. with outputs of 0 -7A, 

1 -30V and 0 -2.5A, 1 -15V. These and other electrical con- 
trol instruments described in a 1956 general catalogue from 
Servomex Controls, Crowborough Hill, Jarvis Brook, Sussex. 

Also a data sheet on an i.f. waveform generator suitable for 

testing servo mechanisms, etc. 
Electronic Thermometer, for industrial or medical use, 

with quick response. Uses germanium thermo -sensitive 
device and has accuracy of ±1 °C. Available in four types: 
25 ° -45 °C; -10 °- 110 °C; -50 °- 160 °C; 0 °- 210 °C; manu- 
factured by Ultrakust Geratebau of Germany. Leaflet from 
the distributors, Headland Engineering Developments, 164- 

168, Westminster Bridge Road, London, S.E.1. 
Decimal H.P. Electric Motors, for sound recording and 

reproduction equipment. Shaded pole induction motors for 
100/130V or 200/250V a.c. Type DHP1 : speed 1,345 

r.p.m. at 50 c /s; running torque 2 in -oz. Type DHP2D: 
speed 2,800 r.p.m. at 50 c /s; running torque 3.5 in -oz. 

Leaflet from The Garrard Engineering and Manufacturing 
Co., Newcastle Street, Swindon, Wilts. 

Silvered Mica Plates for assembling capacitors with rela- 
tively simple equipment. Description, diagrams and tables 
of data in an enginering data sheet from Johnson Matthey 
and Co., 73 -83, Hatton Garden, London, E.C.1. Also 

similar sheets on contact materials, their choice, properties 
and availability. 

Vibration Isolators, air- damped, for mounting equipment 
to withstand mechanical shocks. A standard type is designed 
for protection against a series of 15g shocks and a rug - 
gedized type for protection against 30g shocks. Technical 
data sheet from Cementation (Muffelite), 39, Victoria Street, 
London, S.W.1. 

Waveform Analysers, signal generators, valve voltmeters, 
frequency monitors, counters, waveguide test equipment and 
other products of the Hewlett- Packard Company of Cali- 

fornia, U.S.A. Technical service in this country provided 
by Livingston Laboratories. A short -form illustrated cata- 
logue from the British representatives, Lithgow Electronics, 
1, Grange Court, Sudbury Hill, Harrow, Middlesex. 
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WideBund Television Aerials 
Review of the More Interesting Types Current in North America 
By M. G. O'LEARY 

THE recent inauguration of television in Band III 
has introduced at least one problem at the receiving 
site -that of an aerial system which will efficiently 
receive signals in both bands. Preferably this system 
should bring in both bands on a single transmission 
line. British manufacturers have introduced 
numerous designs to do just this. In the light of these events, a review of practice in North America, 
where television on both bands is several years old, 
should be of interest to students of aerial design. 

There are several differences between British and North American television and since the reader is 
presumably familiar with British standards, only the 
American ones need be reviewed. Channels are 
6 Mc /s wide. Channel 2, the lowest, is 54 to 
60 Mc /s, Channel 3 is 60 to 66 Mc /s, and so 
on to Channel 6 at 82 to 88 Mc /s, with a 4 -Mc /s 
gap between Channels 4 and 5. Channels 7 to 13 
on the high band cover 174 to 216 Mc /s. Other 
differences include transmission of 30 pictures per 
second with 525 lines. Nevertheless, these differ- 
ences do not alter the basic aerial problem for Band I /Band III reception. However, in North 
America television signals are transmitted with horizontal polarization and this difference presents 
an additional consideration to the aerial designer, 
but only with respect to structural and mechanical 
factors. A good horizontally polarized aerial is 

(a) 

(b) 
Fig. I. Polar diagram (a) and 
current distribution (b) of a 
half -wave dipole cut for Band I. 

288 

generally a good vertically polarized one if it is rotated 90 degrees about its axis. Therefore it 
follows that a successful American aerial design for 
dual -band reception will also be successful for this 
in Britain, if mechanically and structurally it is 
feasible to rotate it through 90 degrees. Neverthe- 
less, American designs which do not meet this re- 
quirement will be reviewed here also if their design 
and theory are unusual. Ingenuity will always sug- 
gest adaptation in one form or another. 

The basis of the problem is the three -to -one 
(approximately) frequency ratio between Band -I and 
Band -III channels. A half- wavelength dipole cut 
for a Band -I channel will be one -and -a -half wave- 
lengths for Band -III channels. The polar response 
and current distribution of this dipole for the Band -I 
channel are as in Fig. 1, whereas these character- 

. istics for the same dipole on Band III are shown 
in Fig. 2. The split lobes in Fig. 2 could be used 
for reception of horizontally polarized signals, at the 
risk of ghosts, but such an aerial would give 
extremely poor results on vertically polarized Band - III signals, even when rotated through 90 degrees. 
Nevertheless, no American designs known attempt 
to receive Band -III frequencies in this way. Instead, 
an attempt is made to alter the Band -III polar 
pattern to obtain a single forward lobe in line with 
the lobe for Band I. 

Fig. 2. Polar diagram (a) and 
current distribution (b) of a 
Band -1 dipole used as a 3'2 wave- 
length aerial on Band I 1 1. 

(a) 

(b) 

(b): 

Fig. 3. Current distribution on 
a tilted -element aerial; (a) Band 
1 (b) Band III. 

Fig. 4. Two forward tilted con- 
ical dipole aerials (with reflect- 
ors) stacked vertically for fringe 
areas. 
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A widely used means of accomplishing this is to 
cut a Band -I dipole and tilt its elements forward 
as in Fig. 3. Doing this does not adversely affect 
the Band -I polar pattern, but it combines the split 
lobes of the Band -III pattern into a single lobe. 
In doing so, small split lobes remain in the opposite 
direction, which could cause ghosting troubles in 
difficult localities. Usually these tilted aerials have 
broad -band, conical -type dipoles with a reflector 
favouring the Band -I frequencies. In fringe areas 
two are stacked vertically with a spacing favouring 
Band III, as in Fig. 4. Such stacked arrays give 
excellent reception at distances of 75 miles from 
transmitters on both bands (100 kW e.r.p. Band I; 
200 kW e.r.p. on Band III). 

Another design popular some years ago functions 
on a different principle (see Fig. 5); A is a half - 
wavelength Band -I dipole, B is a full -wavelength 
Band -III dipole, " T "- matched to a balanced trans- 
mission line through C. On Band I, A is doubly 
" T "- matched to the transmission line through B 
and C, but the connections between A and B are 
low -pass filters acting as a short circuit on Band I, 
and as an open circuit on Band III. Thus A is 
not directly effective on Band III other than to act 
as a band broadening device through mutual coup- 
ling to B; B in turn acts as a broadening device 
on A for Band -I frequencies. These aerials were 
supplied with a reflector effective on Band I and a 
director favouring Band III, and were similar to 
the tilted conical dipole and reflector in performance. 

Collinear Designs 

The " inline " aerial, Fig. 6, consists of two folded 
dipoles, one for Band I behind the other for Band 
III. The larger acts as a reflector for the Band -III 
frequencies and, in turn, is itself aided by a reflector 
cut for Band I. The two dipoles are served by a 
single transmission line, which, along with the dipole 
spacing, is so arranged that there is a minimum of 
interaction between the dipoles when acting on their 
respective frequencies. 

Collinear designs as in Fig. 7(a) and (b) have also 
been popular. In Fig. 7(a), A, B, and C are each 
a half -wavelength for Band III, separated by closed - 
end quarter -wavelength stubs (Band III). The 
current distributions for each band are indicated 
(compare with Fig. 2) and the result is a single -lobe 
polar response on both bands. A popular con- 
figuration takes the form of four such aerials stacked 
vertically and backed by a screen or reflector spaced 
to give good reflector action on both bands. Re- 
ferring again to Fig. 7(a), the total length A +B+C, 
and the separating stubs, is effective for Band -I 
response. Stacking spacing of these multiple aerial 
systems is a half- wavelength on Band III, and thus 
favours this band. 

Figure 7(b) illustrates a different way of accom- 
plishing this collinear effect. Rather than separate 
the three collinear elements with quarter- wavelength 
stubs, small quarter -wavelength (Band III) folded 
dipoles, D and E, are used. These reverse the 
phase of the Band -III currents by 180 degrees and 
thus all three collinear elements act in phase to 
give a single -lobe polar response. On Band I the 
combination acts as a single dipole. Fig. 8 shows 
how this design can be used for a two -stack yagi 
system. 

Figure 8 calls for some additional explanation- 
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LOW PASS FILTERS 

TRANSMISSION 

Fig. S. Band 1'Band III combination aerial embodying low - 
pass filters for coupling elements. (Lapointe Electronics Co.) 

Fig. 6. In -line combined 
aerial with two folded 
dipoles. 

........ ............. .......:. : .. . 
A ( : IBI U : D 

(a) 

.` 
,r........ .............. ;......w. 

(b' 

Fig. 8. Two -stack 
yogi embodying 
collinear ele- 
ments of Fig. 7. 
(Technical Appli- 
ance Corp.) 

Fig. 7. Collinear arrange- 
ment of dipoles with (a) 
closed - end connecting 
stubs and (b) folded 
stubs. Current distribu- 
tion shown also. Dashed - 
line Band 1, dotted -line 
Band 111. 

INSULATORS 

B 

D 

BAND I 

..... . 

(a) 

BAND I CURRENT 

......... 

IAI 

BAND III (b) CURRENT 

` BAND DI 

Fig. 9. Current distribu- 
tion on director A of Fig.8. 

Left: Fig. l0. Triple 
folded dipole aerial 
(a) with current 
distribution (b)- 
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HEAVY LINES= LOW BAND ELEMENTS 

1 

HEAVY LINES = HIGH BAND ELEMENTS 

(a) 

(b) 

Fig. 12. In -line design using conical 
dipoles on hoth bands and several 
parasitic elements. (Kay - Townes 
Antenna Co.) 

Below : Fig. 13. Dual -band yogi using 
"T "- matching and collinear elements. 
(Winegard.) 

Fig. 11. Current dist- 
ribution on Bands I and 
III of triple folded dipole 
aerial of Fig. 10 with 
added parasitic elements. 

the " fed " elements (those to which the feeder is 
joined), are spaced a quarter -wavelength for Band I 
and three -quarter -wavelength for Band III. Twin - 
fed dipoles spaced a quarter -wavelength and fed 
at the rear are well known for having a good front - 
to -back ratio (not so true when vertically polarized), 
broad bandwidth, and fairly good sensitivity.' 
Reasonably similar results could be expected on 
Band III with three -quarter -wavelength spacing. 
Director A is actually two collinear Band -III direc- 
tors separated by a quarter -wavelength transmission 
stub (Band III), the whole acting as a Band -I director 
as well. Reflector E is cut for Band I. Reflector D 
is three collinear Band -III reflectors insulated from 
each other by fibreglass rods. D has no significant 
effect at Band -I frequencies; E is spaced too far 
from C to be effective at Band -III frequencies. 

Figure 9 illustrates the action of the director A in 
Fig. 8, and shows the current distribution for the 
two bands. This idea has been used also for stacked 
dipoles where both elements are fed and backed by 
a screen -type reflector. The dipoles are made of 
angle section for structural as well as wide band 
considerations and slotted to reduce wind resistance. 
The stacking distance favours the Band -III chan- 
nels, while the reflector spacing favours the Band -I 
frequencies. 

Figure 10 (a) and (b) illustrate the development 
of the so- called " tripole " type of aerial. Two 
Band -III folded dipoles are coupled with a single 
Band -I folded dipole and connected together so that 
dipoles D and E not only neutralize the out -of- 
phase Band -III current in the A section, but pro- 
vide a resultant current from the combination D, 
A, and E which is in phase with those at B and C. 
D and E have negligible effect at Band -I fre- 

- quencies. This " tripole " has been used both with 
screen -type reflectors, and in yagi configurations. In 
the latter form directors and reflectors for both 
bands are interspaced with the other elements. 
Those for Band III are three collinear elements 
isolated from each other with fibreglass couplers. 
Fig. 11 (a) and (b) illustrate the action of the 
various elements on the respective bands. 

A number of more complicated " inline " designs 
have been introduced recently which are alleged to 
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be much more sensitive than the simpler designs, 
such as the one illustrated in Fig. 6. Fig. 12 shows 
a typical example. The larger conical dipole receives 
Band -I signals while the smaller catches the 
Band -III signals. The inter -connections between the 
two, in combination with spacings and associated 
parasitic elements, neutralize the normal split lobes 
of the conical dipole on Band III and shape a single 
forward lobe. This " inline " design has a half - 
wavelength conical dipole for Band I behind a full - 
wavelength one for Band III. 

Complex Systems 
An extremely interesting type of yagi has recently 
been introduced based on a somewhat different 
principle to any previous designs. Fig. 13 illustrates 
the use of this principle in a dual -band yagi design. 
Since the theory of this yagi is a combination of 
this and several other principles, some elaboration 
seems indicated. On Band I the active portion, A, 
B and C, is a twin -fed yagi, stagger -tuned to give 
better cover of the entire band. The forward 
dipole, C, is connected to the transmission line, and 
the inter -connection, E, to the rear dipole is trans- 
posed. The spacing between the two dipoles is 
one -eighth wavelength for the median frequency 
of Band I. This configuration gives a good front- 
to-back ratio, broadband characteristics, and, for 
normal dipoles, very low aerial feed -point resist- 
ance.' This latter property, normally not desirable, 
is countered with a specially designed " T" match 
(or dipoles B and C) to raise the resistance. Incor- 
porated into the "T" match are two collinear half - 
wavelength dipole elements for Band III reception. 
The three -eighths- wavelength spacing which results 
for Band -III frequencies is not quite as effective 
as the one -eighth -wavelength spacing of Band I, 
but the large number of parasitic elements on 
Band III more than make up for this. Close ob- 
servers will discern that the long directors are, in 
principle, the same design as those in Figs. 7 and 8, 
but here the quarter- wavelength shorted transmis- 
sion stubs, x (for Band III), are folded for com- 
pactness. 

The designs discussed so far have all attempted 
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BAND III 
POLAR DIAGRAM 

/ 

Fig. 14. Unusual design 
of in -line, dual -band yogi 
using "wing" dipoles. 
(Trio Mfg. Co.) 

PARASITIC 
DIRECTOR 

INSULATOR \ INSULATOR 

TRANSMISSION 
LINE 

Fig. 15. Details of wing - 
shaped elements in the 
aerial of Fig. 14. 

to obtain single forward response lobes on both 
bands exclusive of parasitic action; that is, in the 
primary (fed) elements only. Lately several designs 
have been introduced in which parasitic action has 
been coupled with primary element characteristics 
to accomplish the same result. One such is shown 
in Fig. 14. Here Band -I action is that of a stagger - 
tuned, twin folded -dipole (A, Ai) yagi with one 
director (D) and two reflectors (R, R1). Fig. 15 

illustrates the configuration of the wing- shaped 
folded dipoles. Two of the three directors (X, Y) 
are actually triple collinear Band -III directors as 

discussed for previous designs. Fig. 16 shows how 
the dipole configuration, plus the built -in parasitic 
director, act together to produce a single forward 
lobe for Band -III frequencies.' There are other 
such designs which allegedly correct Band -III 
directivity parasitically. 

All the designs discussed are claimed to be broad- 
band types having good aerial characteristics on all 

twelve channels. The writer has witnessed that this 
is so for a good many of them in an area where 
the following channels could be received: 2, 150 

miles; 3, 75 miles; 4, 150 miles; 5, 80 miles; 7, 40 

miles; 8, 75 miles; 10, 80 miles; 11, 16 miles; 12, 

160 miles. Extending the responses of an aerial to 
cover the high -band channels is not excessively diffi- 
cult, but the low -band channels are not quite so 

easily covered as the frequency ratio is wider, the 
band being 54 to 88 Mc /s. In some of the designs 
discussed the broadening devices are quite apparent 
and in general these take the form of conical -type 
dipoles, stagger -tuned dipoles, director lengths 
favouring the high end of the band, reflector lengths 
favouring the low end of the band, parasitic spacing 
favouring one or another portion of the band, twin 
yagis, large diameter dipoles, folded dipoles, etc. In 
other types the broad -band devices are not so ob- 
vious; apparently element interaction and mutual 
coupling having been used in these cases to give the 
desired results. Also all these designs are claimed 
to be a good match on all 12 channels to the 300 -ohm 
transmission line which seems to be the most com- 
monly used type in North America. 

No attempt has been made in this discussion to 
include all of the multiplicity of dual -band aerial 
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- - BAND I 
POLAR DIAGRAM 

Fig. 16. Polar diagrams 
of "wing" dipole shown 
in Fig. 15 on Bands I and 
111 respectively. 

Fig. 17. Another dual -band system with 
three folded dipoles, and unusual 
phasing arrangement (Sabre). 

designs available in North America. Emphasis has 
been placed on principles of operation rather than 
on the many variants of a given principle that are 
available. But, before closing, the writer cannot 
resist the temptation to include Fig. 17, a dual -band 
design with claimed " Miracle Phase." Not having 
seen the patent, or other explanation of its theory, 
the writer hesitates to put forward his analysis of 
its action. It is presented mainly as a bit of mental 
exercise for students of aerial design. 

REFERENCES 
' T.V. and Other Receiving Antenna, A. B. Baily 

(Rider). 
The A.R.R.L. Antenna Book. 
Radio and Television News, October, 1955, p. 91 

"Analysis- Synthesis" Telephony 

ECONOMIES in bandwidth of the order of 100 : 1 are 
envisaged in a system of speech transmission, under 
development by the Post Office Research Station, which 
was demonstrated at the Royal Society Conversazione in 
May. 

Speech sounds can be synthesized by applying pulses 
of different amplitude and repetition rate (larynx excita- 
tion) to resonant tuned circuits (cavity formants of the 
mouth, etc.) and adding bursts of white noise (hissing 
consonants). When circuit elements of this kind are 
connected to a loudspeaker and energized in the proper 
sequence by signals originating from an equivalent 
analysis of the speech at the sending end, intelligible 
and often realistic speech is heard. 

In the Post Office analyser three formant frequencies 
were selected by tuned circuits, the larynx tone by isolat- 
ing the peaks, and the hissing sounds (fricatives) by their 
high- frequency content. Some ambiguities are inevit- 
able in a simple analyser of this kind, but the results so 
far achieved are undoubtedly promising. 

For convenience a six -way cable was used in the 
demonstration to connect the transmitter and receiver, 
but there is no reason why the information should not 
be encoded for transmission on a single channel. 

"Magnetic Tape Amplifier." In Fig. A, p. 123 of the 
March issue a 0.1µF blocking capacitor should be 
included in the lead from the junction of R,oa and R,ob 

to the twin -T network. 
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'Manufacturers' Products 
NEW EQUIPMENT AND ACCESSORIES FOR RADIO AND ELECTRONICS 

Decade Oscillator 
BOTH sine and square waves over a frequency range 
of 10 c/s to 100 kc /s are provided by the decade oscillator made by Winston Electronics, Ltd., Govett 
Avenue, Shepperton, Middlesex. It is of the Wien bridge type with thermistor amplitude stabilization 

Winston Electronics decade oscillator, 10 cis -100 kc /s, 
sine or square waves 

within 1%. The output attenuator is calibrated 
0 -10V with switched multiplier of x 0.1, x 0.01 and 
x 0.001. 

Harmonic distortion on sine waves is said to be <1% and on square waves the rise time is about 
0.3 µsec at 100 kc /s. At 10 c/s the maximum drop in the horizontal part of the wave is 2 %. Frequency 
stability is <1% for ±10% change of mains voltage and about 0.02% for ambient temperature changes. 

Valve replacement is simplified by the use of 12AT7s 
throughout. 

The price of the decade oscillator is £57. 

Barium Titanate Transducers 
AN accelerometer and strain gauges for vibration test- ing are now being produced by the General Electric 
Co., Ltd., Kingsway, London, W.C.2, in which piezo- 
electric barium titanate elements perform the conversion 
from mechanical strain to electrical output. 

The accelerometer (Type E) makes use of a disc element in contact with a 10 -gram mass. An alternat- 
ing acceleration of "g" (equivalent to the acceleration 

(Left) G.E.C. barium titanate accelerometer in unscreened 
and screened versions, and (right) vibration strain gauges 
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due to gravity) gives an output of about 20mV and 
this is maintained within ± 10% over a range of 40 c/s 
to 10 kc /s. The transfer characteristic is stated to be linear up to 1000g. To minimize spurious readings 
the transverse sensitivity has been limited to 5% of the 
axial sensitivity. 

Like the accelerometer, the strain gauges are intended for alternating displacements (originally, vibration in turbine blades) and it is claimed that their sensitivity 
is over 2,000 times higher than conventional resistance 
elements. They are 0.035 -in in thickness, i-in long 
and either ; --in or } -in wide; the frequency range quoted 
is 20 c/s to 50 kc /s. An important advantage is that 
they can be used as driving elements to excite as well 
as detect resonances. Temperature limits are -50 °C 
to + 100 ° C. 

Dual Moving -Coil Loudspeaker 
THE B.T. -H. Type K10A moving -coil unit used in 
cinema sound installations can now be bought for use 
with high -quality domestic equipment. Frequencies up 
to 1700 c/s are radiated from an 18 -in cone and above 
that frequency from a coaxial horn- loaded pressure unit. 

B.T. -H. dual coaxial loudspeaker 
(Type KIOA) and cross -over filter 
(Type G2A). 

After emerging from the centre pole of the large magnet 
the horn divides into twin flares, arranged to maintain 
wide distribution in the horizontal plane at high fre- 
quencies. 

The I.f. drive unit has a magnet with a flux 
density of 14,300 gauss and total flux of 285,000 
maxwells; the figures for the h.f. unit are 12,700 
gauss and 48,000 maxwells. The power handling 
capacity of the unit as a whole is rated at 20 watts. 

Particular attention has been paid by the makers 
to the delayed resonance response, and this is 
claimed to be free from anomalous effects. 

A two -section cross -over filter (Type G2A) with 
an attenuation of 12dB /octave at cross -over is included in the price of £45. The makers are the 
British Thomson -Houston Co., Ltd., Rugby. 

We regret publication of this issue of 
Wireless World has been delayed. The next 
issue (July) should be dispatched on June 29th, 
but with the August number we hope to 
resume normal publication (on the fourth 

ITuesday of the preceding month). 
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Aerial Cross -Over Network 
Design and Construction of a Unit for Combining Band I and Band III Aerials 

By L. S. KING, B.Sc.(Eng.), A.M.I.E.E. 

THE cross -over network is an electrical filter unit 
which enables Band I and Band III aerials to be 

coupled together to a common downlead to the 

television set. It consists of precise values of 
inductances and capacitances to meet certain known 
frequency and impedance data. 

The advantage of such an arrangement lies in the 
single downlead, and the ability to select either 
Band I (B.B.C.) or Band III (I.T.A.) by simply 
turning the knob of the tuner on the set. Of 
course, where a combined Band I /Band III aerial 
is used, the cross -over network is not required and 
the said advantage does not arise -or for that 
matter perhaps, where the set (or set and convertor) 
has two inlet sockets. 

A disadvantage in the use of the cross -over net- 
work is not operational, but electrical. The intro- 
duction of any network must involve electrical 

losses because the network components are not 
pure reactances (which alone would be non- dissi- 

pative) and the position that arises is whether any 

losses at all in signal strength can be afforded. On 

Band I, in the service areas, some loss can usually 
be accepted, but this state of affairs is often not 
the case on Band III with its considerably higher 
radio frequency and greater attenuation in signal 

strength. 
The two aerial systems to be coupled may indi- 

vidually be producing pictures on I.T.A. as brilliant 
and as clearly defined as on B.B.C. and with a 

background almost as steady, but the condition inside 
the receiver circuitry may not be similar and may 

be very different in the two cases. The receiver 
is provided with automatic gain control (a.g.c.), and 
this will attempt always to match up the signal to the 
required level by a varying amount of amplification, 
but to this, of course, there is a practical limit. 

If the I.T.A. signal seems poor and on looking care- 

fully at the picture there is a faint stirring of the 
background as compared with a steady background 
on the B.B.C. channel, then it might be wise to 

leave well alone and not introduce any further 
losses at present on the I.T.A. channel. However, 
there is no reason why such a filter should not be 

tried as it is relatively easy and cheap to construct; 
also, it may be possible to improve the signal strength 
by means of a larger and higher aerial. 

The network is an electrical filter, although 
hardly a filter as would be recognized as such in the 
telecommunication field, where steep -sided filters 
are enforced by the closeness of adjacent com- 

munication channels and the necessity of non- 
interference between these close- spaced channels. 
In the case of Band I /Band III, we have something 
like 140 Mc /s separation between the relatively 
low frequencies of Band I and the higher frequencies 
of Band III. Consequently only a few inductors 
and capacitors are required in the relatively simple 
filter which can be used, since steepness of cut -off 
is not a necessity, and a much more gentle slope 

up to cut -off will suffice. The filter will then have 

two distinct portions, one called the low -pass (LP) 
section which will allow the passage of Band I fre- 
quencies with low loss, but which will offer a high 
impedance to Band III frequencies so as effectively 
to cut off the latter. The other portion, called the 
high -pass (HP) section, will allow the passage of 
Band III frequencies with low loss, but will effectively 
cut off Band I frequencies. 

With these points established, there is no reason 
why the relatively slow rising characteristic curve 
of each portion should not overlap as shown in 

Fig. 1, the only necessary condition being that each 
frequency in turn is passed by its own filter section 
and not by the other. 

This allows the use of the simplest form of filter 

and, in general, of one that would be useless in the 
telecommunication art; that of the half section as 

shown in Fig. 2. 
It will now be seen from the general shape of the 

characteristic curves of this type of simple filter 
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Fig. I. Attenuation, or insertion loss, of the high- and -low- 

pass filter sections comprising the aerial cross -over net- 

work described in the text. 
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Fig. 2. Theoretical circuit diagram of the aerial cross- 

over network. 
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section, Fig. 1, that in the case of the LP section 
(Band I), say, the cut -off of that section must be well up to the Band III operational frequencies for the rather gentle slope of the curve to produce a sufficiently low attenuation, A, at its own operational 
frequencies. Imagine a curve of the same family 
drawn more to the left and shown dotted in Fig. 1. It would still be effective to Band III frequencies 
as it would cut off at an even lower frequency, but the attenuation, or insertion loss, at Band I fre- 
quencies has now gone up from A to A'. This means that the insertion loss at its admittance fre- quency has probably increased to a prohibitive value and so the filter would be unsuitable for our purpose. 
Similarly, the HP section of the filter should be designed for a cut -off frequency near to Band I frequencies, and here, low insertion loss to Band III frequencies is even more imperative. 

Having determir_ed on this, as the basis of design, 
we will set the cut -off of the LP filter section at 
190 Mc /s and that of the HP filter section at 50 Mc /s, both to match into 70 ohms impedances. 

Formula for the calculation of filter components 
are given in the Appendix, and using these, we get the values for capacitance C shown in the following 
table :- 

CAPACITOR TABLE 

Position Calculated Value 
(pF) 

Use as below 
(pF) 

cl 
C2 

24 
23 

25 
50 40 in series 

= 22.2 

Now it is not usually possible to get capacitors 
with capacitances as calculated and some com- 
promise has to be made. Also, some series or parallel arrangement may have to be built up ; an expedient that is adopted here. 

For example, 23 pF is made by putting 50 pF 
in series with 40 pF to give 22.2 pF as the nearest 
to 23 pF. Remember the rule for adding capacitors 
in series is similar to resistors in parallel, viz.; 
Product 50 x 40 2,000 

Sum or 50 -F 40 90 = 22.2 

Low loss silvered -mica capacitors should be used. Making the inductors is liable to give trouble owing to the fractional number of turns as calcu- lated and the small diameter of the former that is required. The writer found that while 4 turns on Lt, produced a fair picture, 3.8 turns gave a better one, so the inductance apportioning is fairly critical. Formula for simple -layer inductors are well known and using No. 26 s.w.g. insulated wire on fin. dia. polystyrene formers the number of turns required 
are given in the inductor table. The wire should be secured to the formers with a small blob of " Styrene " cement (polystyrene dissolved in a little 

INDUCTOR TABLE 

Position Inductance (pH) Turns on lin dia 
former 

L, 
L2 

0.12 
0.112 

3.85 
3.75 
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Fig. 3. Practical version of the aerial cross -over network. 
The thin laminated base measures 2f x 4fin and should 
be mounted in a screening box about tin deep 

benzine). The stock type formers are internally threaded for dust cores but no cores are used with these coils. 
Obviously, it will not be possible to achieve these fractional portions of a turn but they are given here so that the constructor knows what should be aimed at. It is not possible to achieve 

3.85 turns but 3.8 turns can be obtained and so a compromise is made. 

Final Design 
Distributed capacitance in the coils will be very small but it is still appreciable when dealing with extremely small values. This capacitance would have the effect of lowering the impedance to some- thing lower than the expected impedance as cal- culated. It is extremely difficult to get an idea of the capacitance due to the coils, so it would be well to design for an impedance somewhat higher than 70 ohms, say of the order of 85 to 90 ohms. For a nominal 90 ohms impedance, the component 

L AND C VALUES FOR 90 -OHM IMPEDANCE 
FILTERS 

Sec- 
tion 

Com- 
ponent Value How Derived 

LP 

C, 

L, 

18.6 pF 

0.15 pH 

30 pF and 47 pF capa- 
citors in series = 18.3 
pF nearest value. 

4 turns No. 26 s.w.g. 
double silk covered 
wire close wound on 
fin dia polystyrene 
former 

HP 

C2 

L2 

12.6 pF 

0.102 pH 

20 pF and 30 pF capa- 
citors in series = 12 
pF nearest value 

4 turns No. 22 s.w.g. 
double cotton covered 
wire close wound on 
fin dia polystyrene 
former 

Capacitors to be 1 5% tolerance or better. 
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values are as follows, but here the wire gauge for 
L2 has been changed to No. 22 to obtain an even 
number of turns for the inductance required. 

The writer has made up networks to both 70 
and 90 ohms but the nominal 90 -ohm network was 
preferable. This network is illustrated in Fig. 3 
and is shown assembled on a thin laminated base 
with tag spacings of lin. and 2in. centre -to -centre 
across. Judging from the B.B.C. picture there 
was no evidence from the brightness or definition 
that the filter had been inserted, but on Band III 
where, in the writer's case, little signal strength 
can be sacrificed, the insertion of the filter did 
produce some reduction in brightness, but generally 
to the extent that it was noticeable only when 
compared with the brightness with the filter removed. 

APPENDIX 
The filter types used are constant -k, half -section 

networks, and the formulae used for these half -sections 
are as follows: - 
Low Pass Section L1== 

>r f: 
Cl 

1 - 
Ufo Ro 

High Pass Section Ro 
L2 = 

41r f,, 

C2 
477. f. R, 

where L is in henrys 
C is in farads 
Ro is the equivalent terminating resistance in ohms 
L is the relevant cut -off frequency in c /s. 

Abnormal V.H.F. Propagation 
Determination of Radio Refractive Index Structures from Weather Data 

By A. H. 

IT is now well known that there is a considerable 
degree of association between v.h.f. propagation and 
weather conditions. On the seasonal scale, for 
example, the general level of signal strength is 

weaker in winter than in summer, while over periods 
of several days duration marked departures from 
seasonal averages are found to develop. On the 
latter occasions it is frequently found that a spell 
of fine settled weather is being experienced. On a 

still smaller time scale, signal strengths are found 
to increase and decrease from normal for a matter 
of hours. 

In time these effects come to be regarded as 

associated with the weather conditions observed. 
Detailed examination has revealed, however, that 
such associations exist in only a proportion of cases; 
there are, for example, many spells of fine settled 
weather with nothing unusual in the way of propaga- 
tional effects occurring. In consequence assess- 
ments of propagational conditions cannot usefully 
be made from studies of local weather conditions or 
of weather charts alone. 

It has been found that fluctuations of signal 
strengths at metre wavelengths can, to a very large 
extent, be explained by variations in the amount of 
downward bending of the radio waves in passing 
through the lower levels of the atmosphere. The 
significant quantity in such circumstances is the 
vertical structure of radio refractive index. The 
only data from which this can be determined on a 

day -to -day basis are the results of meteorological 
soundings of the atmosphere given in the form of a 

series of values of air pressure, dew point and 
temperature. 

On a day of vigorous atmospheric motion it is 

often found that the radio refractive index decreases 
with height at a fairly steady rate and that signal 
strengths are sub -normal. On occasions of stagnant 
atmospheric conditions, however, large departures 
from a steady rate, and with them enhanced signal 
strengths, may occur. While the former condition 
can, with practice, be ascertained by inspection of 

the meteorological sounding data it has been found 
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necessary both for the latter case and for the more 
usual case of intermediate conditions to determine 
approximately the vertical structure of radio refrac- 
tive index. Precise evaluation of radio refractive 
index values for quantitative work is necessary only 
on the proportion of occasions when significant 
variations in structure occur. 

The method to be described enables a graph of 
radio refractive index with height to be prepared 
very rapidly from meteorological data. The state 
of the lowest layers of the atmosphere is clearly dis- 
played, and on those occasions when numerical 
values of radio refractive index and height are 
required, use of a measuring scale enables them to 
be read with as much accuracy as the basic observa- 
tions justify. As the numerical computation of a 
series of values of radio refractive index from the 
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Fig. I. Elementary form of graph giving a solution for the 

first term of the basic equation. 

295 

www.americanradiohistory.com

www.americanradiohistory.com


700 

750 

800 

i 
. 

C 

1111111151111111 
I 1 S11111111 ,1111 

Illl'l%'l'i 110,\\\\1i\\\0fi\\i\\ i a , 1111 
ML 30011111111 V\\\\ 11\\MM\ 111011111M\N MIMI' li \ \\\\S\\f CAI\MU n MS MU III 3/12/54 MS 4/IZ/K l\\\ 

11 IM Mt 1\\\ \\ 

300 350 

M 

950 

1000 

1050 

8000 

7000 

6000 

5000 

3000 

2000 

1000 

0200 G.M.T. 

0° -50° 
"REFRACTION TEMPERATURE" Tr (ARBITARY ZERO) 

Fig. 2. Plotting chart in terms of pressure and the 
"refraction temperature" derived from Fig. 3. 

reported data is a laborious and time -consuming task 
it is evident that the proposed method offers con- 
siderable advantage. 

Derivation of Graphs. -The radio refractive index 
µ is often expressed in "M- units ", given by 

M' =(µ- 1).106 
This yields values ranging in the lower troposphere 
from 360 to 280 units. 

In terms of meteorological parameters, M' is 
approximately given by 

79.P 379200.e 
T T2 

where P =total atmospheric pressure (millibars), 
e= (partial) water -vapour pressure (millibars) and T= temperature (degrees absolute). The error in 
M' is less than 1% at below 336 °A (= 63`C). 

The graph adopted for displaying radio refractive 
index structure has height as ordinate and M' as 
abscissa, both being linear and increasing conven- 
tionally. 

A graph of this type is shown in Fig. 1, together 
with superimposed curves of P and T derived from 

the expression P . A plot of observed values of 

P and T using the superimposed grid gives, upon 
reference to the underlying grid of M' and height, 
a direct solution for the first term of the given 
equation. For the rapid evaluation of the complete 
equation, however, there are advantages in replacing 
these superimposed lines by a sufficiently accurate 
approximation in the form of Fig. 2, from which the 
basic grid of M' and height has been omitted for 
clarity. This alternative grid comprises a set of 
horizontal pressure lines and straight, parallel, tem- 
perature lines. The magnitude of the approximation 
is considered later. 

(Continued on page 297) 

TABLE 1 

Distance, in inches, of pressure lines in Fig. 2 above datum 
. 
1050 mb 

Pressure 
Millibars 0 IO 20 30 40 50 60 70 80 90 

700 11.02 10.63 10.25 9.88 9.51 9.14 8.78 8.43 8.08 7.73 

800 7.39 7.05 6.72 6.39 6.06 5.74 5.42 5.11 4.80 4.49 

900 4.19 3.89 3.59 3.30 3.01 2.72 2.43 2.15 1.87 1.60 

1000 1.33 1.06 0.79 0.52 0.26 0 

TABLE II 
Values of Tr 

Air +40 
Tern- +30 
pera- +20 
ture +10 
( °C) 0 

-10 

Dew Point ( °C) 

Abso- 
lute 20 -IO o +5 zero 

+40 
+30 

+35 
+25 

+ 29 +16 
+18 + 5 

+ 6 - 6 
+20 +14 + 7 - 7 -19 
+10 + 4 - 4 -19 -31 

0 - 6 15 -31 
-10 -17 26 

+10 +15 +20 +25 +30 +35 

- 7 -26 -50 -83 -124 -178 
-21 -40 -67 -101 -145 -34 -55 -83 
-48 
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The second term of the equation can be obtained 
by a graph relating e and T and the position in Fig. 
2 denoting total M' value then found by moving, 
from the position given by the first term, through 
the corresponding number cf units to the right. Since 

379200.e 
the expression for the second term, does 

not contain P this horizontal distance is constant for 
all pressure levels. It can, therefore, be expressed 
in units of the parallel temperature lines. Hence 
the final position denoting M' can be found by the 
intersection of the appropriate pressure line, and a 
" temperature " line obtained by adding to the 
observed temperature a certain number of degrees 
determined separately by a graph of T and e. This 
leads to the concept of an " effective refraction 
temperature " Tr which gives directly the final 
sloping temperature line required. 

The graph of Fig. 3 combines the above steps to 
give directly the refraction temperature correspond- 
ing to each combination of air temperature and dew 
point likely to be experienced in normal work. The 
process of deriving the position of radio refractive 
index value is reduced, therefore, to ascertaining Tr 
from Fig. 3 and plotting a point on Fig. 2 at the 
intersection of the corresponding sloping Tr line 
with the appropriate pressure line. 

Numerical Values. -In most cases the structure 
given by a series of points so determined wilt be 
all that is required. When, however, the approxi- 
mate height of a significant point is required it can 
be directly measured by placing a straight edge, 
graduated to the basic height scale adopted, between 
the pressure levels of the surface and of the point 
concerned. Values of radio refractive index for a 
given occasion are conveniently obtained by draw- 
ing a vertical line representing the value M'=300 
through the intersection of the -10 °C temperature 
line and the 1000 mb pressure line and then measur- 
ing with an appropriate scale the horizontal dis- 
tances from this line to the series of plotted points. 
The scale is graduated in M' values and when 
placed in registration with the line gives a direct 
reading of M'. 

Specifications. -The results of soundings of the 
atmosphere made twice daily at stations of the 
Meteorological Office are published in the Daily 
Aerological Record*. The information is in the 
form of temperature and dew point at pressure levels 
selected individually for each sounding so as to 
delineate the observed structure. On 1st January, 
1956, the scale of temperature was changed from 
Fahrenheit to Centigrade, and the chart and graph 
are designed for use with the current temperature 
scale. 

For the plotting chart (Fig. 2) it is recommended 
that one inch represent 1,000 feet and 50 M- units. 
It is then possible to use, a rule graduated in inches 
to read both M' and height. Table I gives the dis- 
tance from the lower edge at which the pressure lines 
are drawn. 

The Tr lines are drawn, five to the inch, with a 

slope of -1.9 inches in ten inches of height. The 
given separation arises from the convenient fact that, 
between -10 °C and +30 °C, one degree Centigrade 
is closely equivalent to one M -unit. 

* Obtainable on application to the Director, The Meteorological 
Office, Dunstable, Beds. Single copies 4d, 1 month 9s, 3 months 
24s, 1 year 95s. 
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Fig. 3. Graph from which "refraction temperature" can 

be derived from observed values of dew point and tem- 
perature at different pressure levels. 

TABLE III 
Chart error (M' units) 

Pressure 
(mb) 

Temperature ( °C) 

+30 +20 +10 0 

700... -12 -9 -6 -3 
800... - 5 -3 -I +1 
900... - 2 -I 0 +1 

1000... 0 0 0 0 

-10 

When much work is contemplated the chart is 

best prepared on tracing linen and then duplicated 
as required. 

Table II gives data for reproducing the Tr graph 
of Fig. 3. 

Accuracy. -Considering Fig. 1 it will be seen that 
replacement of the converging curved temperature 
lines with a set of parallel straight temperature lines 
introduces an error in M' which varies with position 
in the diagram. The slope selected for the straight 
lines has been chosen to minimize this error in the 
normal area of use. The magnitude of the error is 
given in Table III. It will be found that errors in 
excess of three units are extremely rare. 

There is, of course, additional uncertainty arising 
from errors in reading from the graph of Fig. 3 

and from plotting. 
The height at which a point is plotted will be in 

error by a factor related to the departure of the mean 
temperature of the air column (between surface and 
the level) from the mean temperature (283 °A) 
assumed in Fig. 2. Correction is at the rate of 7% 
for every ten degrees of departure. On nearly all 
occasions in the vicinity of the British Isles the 
correcting factor is less than 3 %. 

In making use of the radio refractive index struc- 
ture obtained from radiosonde data it is assumed 
that the given values are representative of an area 
sufficiently large for the purpose in hand. It is 
necessary, therefore, to pay attention to the effect 
both of instrumental uncertainty and of atmospheric 
inhomogeneity. Consideration of these effects leads 
to ,the conclusion that the standard deviation of a 

spot value of radio refractive index from the British 
radiosonde is about 10 M- units, while the uncer- 
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tainty of the height of a given point is represented 
by a standard deviation of 217 feet. It is concluded, 
therefore, that on most occasions the approximations 
of Fig. 2 are acceptable and that the method is 
sufficiently accurate to depict meteorological sound- 
ing data in this form. 

Example,-The radio refractive index structures 
derived from the results of two successive soundings 
over Sussex in December, 1954, are shown in Fig. 2. 
A marked zone of discontinuity can be seen, between 
A and B on the earlier and between C and D on the 
later sounding. From these, and the results from 
adjacent areas, it is apparent that it is the same dis- 

continuity which appears on both results, although 
at different heights. The discontinuity extended as 
a layer over south -eastern England from the morning 
of December 3rd and then rose and drifted away 
early the following day. On the evening in question 
a very strong signal, 40 dB above normal, was 
received in Sussex on a frequency of 180.4 Mc /s 
from Sutton Coldfield, while communication on 
145 Mc /s was achieved between southern England 
and Germany. From the results of similar analyses 
carried out daily over nearly a year it is known that 
the two effects, extended propagation and refractive 
index discontinuity, are very closely associated. 
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THE full-line curves given here indicate the highest 
frequencies likely to be usable at any time of the day or 
night for reliable communications over four ling- distance 
paths from this country during June. 

Broken -line curves give the highest frequencies that 
will sustain a partial service throughout the same period. 
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FREQUENCY BELOW WHICH COMMUNICATION SHOULD 
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Live and Recorded Movie 
-And Views on Electrostatic Speakers 

G. A. BRIGGS' third " adventure in ditions and overload. Nobody knows 

sound " at the Royal Festival Hall last the answer yet. Look at pickups. 

month was described as a concert The early models were moving iron 

instead of a lecture- demonstration. and crystal with very crude per - 

His commentary, in consequence, was formance. Then came moving coils 
and ribbons and frequency- modula- 
tion types, giving far superior results; 
but moving irons and crystals were 
improved and their position to -day is 

as strong as ever. In fact, they have 
already knocked out some of their 
more fragile opponents. The sim- 
plest system always wins in the long 
run. A similar position applies to 
microphones." 

Responsibility for the amplifier 
chain and the control of balance and 
sound levels was once again in the 
hands (and ears) of P. J. Walker, 
who also gave a short talk after the 
interval. Using a one -pound note as 
a diaphragm, and circulating two 
coins (one on either side of the 
paper) to improvise a source of 
" white " noise of uniform intensity, 
(it is practically impossible to vary 
the level by rubbing harder or softer) 
he showed, with the collaboration of 

the orchestra, how, by moving the 
source towards the ear until it could 
just be heard during a fortissimo 
passage, a standard of volume level 
could be carried home in the pocket 
and used again to set the level of the 
volume control for realistic orchestral 
reproduction. 

It was intimated that this might 
be the last of Mr. Briggs' Festival 

shorter than on previous occasions, 
but his audience found it just as fully 
loaded with wit and wisdom. 

This year the London Mozart 
Players under Harry Blech, Denis 
Matthews (piano), Leon Goosens 
(oboe) and Campoli (violin) col- 
laborated in the comparisons of 
" live" and recorded sound and 
demonstrated that realism can be 
achieved in single -channel as well as 
stereophonic reproduction. Some 
single- channel sound effects included 
a recording of a helicopter, which 
caused many in the audience in- 
voluntarily to look upwards. 

Moving -coil loudspeakers were 
used exclusively for this demonstra- 
tion, and, as if in answer to the un- 
spoken thoughts of some of his 
listeners, Mr. Briggs had this to say: 
" In view of the tumult and the 
shouting created by the new [elec- 
trostatic] speakers -or rather by 
those who make them and listen to 
them -I cannot let the occasion go 
by without a brief reference to 
them. . . The wide response and 
freedom from distortion are not in 
dispute ... , but we are still 
waiting for the fanfare to die down 
and the battle to commence. This 
is the position as I see it. Electro- 
static speakers are coming into 

Hall demonstrations. emonstrations. Let us hope 
but the extent to which they will 

Hat de will be persuaded to give 
replace moving coils will depend not 
on perfection in performance but on many more, even at the risk of 

facility of manufacture and reliability becoming -like the soprano -a 
in use under various climatic con- " celebrated farewellist." 

Pocket "white noise generator (non -electronic.) 
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R E48 : 

(Above). Heavy -duty Reflex 
Horn speaker. Wide -area speech/ 

music diffusion; suitable for parks, 
swimming galas, all large P.A. 
systems. 

G7822: 
(Below). Ribbon mic. of excep- 
tional response and quality. For 

table or stand use on all indoor 
locations. Satin -chrome finish and 

slim appearance. 

SOUND 
EQUIPMENT 

THE TRIX ELECTRICAL Co. LTD. 

MAPLE PLACE, TOTTENHAM COURT RD. 

LONDON, W.I 

Tel. Mita. 5817. Grams. Tnzadro. Wesdo. London 
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RANDOM RÄID)IATIONS 
By " DIALLIST " 

" Bournemouth Eject" 
A ROMFORD reader sends me an 
interesting account of a wireless 
oddity, which he has christened the 
"Bournemouth Effect!" Some months 
ago he made a v.h.f. receiver for his 
parents, then living on the second 
floor of a seven -storey block of flats 
in Bournemouth. Excellent reception 
was obtained with a dipole- plus -re- 
flector on the hoof. Later, when he 
was not there, his parents moved to 
a ground -floor flat in another part of 
the building. This meant adding 70 
feet to the feeder; bringing it up to 
some 150 feet in all. Low -loss cable 
wasn't used. When he telephoned to 
enquire how the set was working 
under the new conditions, he was 
surprised by the reply: "Oh, quite 
well, except that you can hear every 
train leaving the Central Station." 
And so, he found, you can indeed! 
Whenever a train starts to pull out 
in the daytime the set " huffs and it 
puffs" like a small locomotive. The 
effect is not observed at night, when 
the signal is stronger. My corre- 
spondent suggests that each cloud of 
steam sent aloft by the engines while 
starting acts for a moment as a screen, 
reducing signal strength to a level 
which puts the limiter out of action, 
and so allowing a "puff " of noise to 
be heard. He asks whether anyone 
else has experienced this effect and 
invites confirmation or refutation of 
his explanation. I don't think he's 
far out, myself, but can you think 
of a better one? 

Line-unconsciousness? 
AT one time I began to think that 
the insistence by the man in the 
street and his wife on bigger and 
bigger television screens might mean 
that we should eventually have to 
abandon our 405 -line system in 
favour of either the French 819 lines 
or the 625 used by the other 
European countries. The rooms in 
the more recently built homes of 
to -day tend to be on the small side 
and I found it difficult to see how, 
in winter time, one could sit near 
enough to the fire to keep warm and 
yet far enough from a 21 -inch view- 
ing screen to avoid lininess. The 
answer is that in countless homes 
you can't. The 17 -inch or 21 -inch 
television set is there all right and 
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in chilly weather those who gaze at 
its screen sit as close as they can 
to the fire, irrespective of their 
distance from the set. Careful 
investigations convince me that the 
ordinary viewer is becoming -if 
indeed he has not already become - 
line- unconscious. He accepts a liny 
television picture and doesn't notice 
the lines any more than he notices 
such little trifles as sound -on- vision, 
violent ringing, or tall people who 
grow short and thin people who 
grow fat as they move from one part 
of the scene to another. 

Hi -Fi TV 
Many viewers, if not indeed the 

majority of them, don't worry over- 
much about the kind of picture they 
get, so long as they get a picture. 
The average eye seems to be just 
about as accommodating as the aver- 
age ear and as ready to accept 
imperfections in reproduction. But 
more discriminating eyes and ears 
do notice such shortcomings and are 
offended by them. I believe that if 
it were more generally realized how 
good a 405 -line picture can be, 
there'd be as big a boom in high - 
fidelity television sets as there has 
been in high -quality sound gear. 

E.H.T. Regulation 
THE e.h.t. regulation in some 

television receivers is by no means 
as good as it might be. In some of 
them this can produce an effect that 
may be rather puzzling if you 
haven't come across it before. The 
height and width of the image are 
correctly adjusted on Test Card C, 
with the black and white borders 
just fitting into the mask; but when 
a studio programme starts, you're 
surprised to find that the picture is 
too small and has black margins to 
all four edges. The reason is this. 
The Test Card contains a good deal 
of white as well as large areas of pale 
grey. Reproduction of these makes 
heavy demands on the e.h.t. supply 
and when regulation is poor there's 
a drop (which may be quite con- 
siderable) in the e.h.t. voltage. The 
result of that is an over -large image. 
If this is fitted into the mask by 
means of the height and width con- 
trols, a normal studio picture, mak- 
ing smaller demands on the e.h.t. 
supply, won't be enlarged in the 
same way; the picture will be too 
small, with black surrounds. An- 
other evil effect of poor e.h.t. regula- 
tion is defocusing on whites. If 
the regulation is really bad this may 
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extend to all the lighter parts of the 
picture. But don't jump to the con- 
clusion that there is anything more 
amiss than a faulty e.h.t. rectifier. 

The Battle of S.E. London 
VERY soon both the B.B.C.'s 
Crystal Palace station and that of the 
I.T.A. at Croydon are due to increase 
their e.r.p. to 120 kW. My heart 
bleeds not only for viewers in Nor- 
wood, Sydenham, Croydon and parts 
adjacent, but also for harassed ser- 
vicemen, who will be putting in some 
pretty work on attenuators and such- 
like. As soon as the new transmitter 
at the Crystal Palace opened up, 
though on low power, things became 
more than somewhat hectic. One not 
uncommon complaint by users of 
convertors was that when they turned 
to Band III they got the B.B.C. pic- 
ture superimposed on that of I.T.A. 
Just what will happen within short 
range of a pair of 120 -kW stations is, 
as I write, anybody's guess. Things 
will, no doubt, sort themselves out 
fairly quickly; and this experience will 
give dealers and servicemen some 
idea of what to expect when the per- 
manent aerial tower at the Crystal 
Palace comes into use and the e.r.p. 
of both stations is raised to 200 kilo- 
watts. 

Television Interference 
IN a recent issue of W.W. I wrote 
that I'd never seen any reference, at 
any rate in the past few years, to line 
timebase interference with sound or 
television reception in any American 
paper, technical or lay. An East- 
bourne reader tells me that he re- 
members seeing a while ago an 
advertisement in the Saturday Even- 
ing Post of a television receiver, 
which was described as a " Good 
Neighbor Set" because it was in- 
capable of causing interference with 
other people's viewing. Well, that's 
the sole example I've had so far. 
Another reader reminds me, how- 
ever, that the real reason for the 
absence of line timebase interference 
in the U.S.A. is that the Americans 
have no long -wave broadcasting 
band. Complaints of such interfer- 
ence in this country come chiefly 
from listeners to Droitwich on 
200 kc /s; the interference is due to 
the 20th harmonic of the line time - 
base which falls at 202.5 kc /s. In 
the U.S.A. the lowest frequency 
broadcasting stations are about 
550 kc /s and the American line time - 
base frequency is 15.75 kc /s, so the 
lowest -order harmonic which can 
cause interference is about the 35th, 
which is much weaker than the 20th. 
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List No. 13.650 Colour. 

Mains Voltage 
SIGNAL-LAMP 
I5 WATT PIGMY -SIGN OR INDICATOR -NEON LAMPS 

* 
BAYONET -CAP, MAINS- VOLTAGE 

Wide -angle brilliant glass lens 
ensures adequate viewing from all 
directions. Strongly constructed, 
black -crackle finished metal body 
with louvred light trapped vents. 
Highly polished black moulded 
screw -on front bezel and 3 -hole- 
fixing bush. Solid -plunger type 
B.C. bakelite lampholder with 
terminals shroud. Transparent 
lens colours:- Red, Amber, 
Green, Water -Clear; also Frosted - 
white. List No. D.650/Colour. 

* * * 
WIDE RANGE OF SIGNAL LAMPS 

The Bulgin range of Signal - 
lamp fittings is vast, and includes 
types to accept all lamp -caps, 
including the tiny Lilliput- Edison- 
Screw type. Enclosed or open - 
bracket models with moulded 
plastic or metal bodies and bezels, 

* 

special designs to inter -services' 
specifications and specialized uses 
are also manufactured. The 
Bulgin patent Multi- aspect Signal 
Lamp which shows a choice of 
three different colours through the 
one lens aixi the Surface- mount- 
ing model for festoon bulbs are 
very popular. Amongst the 
newest additions is the ` Pillar' 
base -board illuminating fitting and 
the all Moulded range of lens in 
brilliant Polystyrene. 

* * * 
For full technical information 
on all the Bulgin components, 
send for a copy of the latest cata- 
logue (Ref. 1951WW) price 1/- 
post free. Listed are:- Crocodile 
Clips, Fuses and Holders, Con- 
trol- knobs, Jacks and Plugs, 
Mains and low voltage connectors, 
Resistors, Pilot Lampholders, Sig- 
nal Lamps, Micro Switches, 
Terminals, Switches, Test Prods, 
Tag Strips and Group Boards, etc. 

BULGIN 
OF BARKING 

* 

A. F. 1I1'1Ä:1\ .t CO. LTD.. HAWKING. ESSEX 
Rippleway 5588 (5 lines) 
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UNBIASE 
Prudence, not Parsimony 
IN the April issue I suggested that 
those living in remote parts where 
they cannot get a useful signal from 
any of the B.B.C. stations might 
solve their problem by getting the 
local council to erect a fly -power 
relay station linked by landline to the 
B.B.C. network. 

A reader writes from Aberdeen- 
shire to say that listeners in his 
village have overcome their difficul- 
ties by private enterprise. As others 
may be able to solve their listening 
problems in a somewhat similar way, 
I quote his words:- 

" . . we are in a blind area so 
far as the Aberdeen v.h.f. station is 
concerned and we are, therefore, 
unable to receive the signals direct. 
On a nearby hill between us and 
Aberdeen a signal of some millivolts 
is obtainable on a simple dipole. 
We have, therefore, erected an array 
with aerials on the Aberdeen side 
which give a gain of about 14 dB. 
The reflecting area is of rabbit net- 
ting, and on our side of the reflector 
we have aerials which produce usable 
signals in our village. These aerials 
are fed from those on the Aberdeen side.... " 

My correspondent from Aberdeen- 
shire seems to think I have basely 
impugned the financial habits of the 
Scots by suggesting in the April 
issue that co- operation on a basis of 
voluntary subscription to defray the 
cost of this sort of thing would not 
pay north of the border. It would 
ill become me to foul my own nest, 
as the great R. L. S. once put it, as I 
have Scottish blood in my veins, 
having once received a blood trans- 
fusion in a Glasgow hospital. 

Prudence, and not parsimony, was 
what I was trying to imply. My true 
opinion of the Scottish people was 
given in the July, 1955, issue. 

Historical Heresies 
MY QUERY in the April issue, 
asking when radiotelephony was 
invented, brought me in a large 
number of replies. Many of them 
wrongly placed the invention before 
1888 when Hertz first demonstrated 
the electromagnetic waves that had 
been mathematically predicted by 
Clerk Maxwell. 

These historical heresies are due 
solely to the habit of applying the 
term radiotelephony to systems 
which employed magnetic or electro- 
static induction. Such systems had 
a very limited range and were never 
capable of development much fur- 
ther. They were blind -alley systems 
and therefore analogous in this res- 
pect to mechanical methods of tele- 
vision scanning which 
in these columns over 
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condemned 
yp rs pe- 

By FREE GRID 

fore the B.B.C. followed suit in 1936. 
There is one other point which I 

wish to clear up. Many of my 
correspondents seek to draw a dis- 
tinction between the meanings of 
the words " wireless " and " radio." 
They argue that " wireless " is an 
all -embracing word which includes 
every method of communication 
without linking wires, including in- 
ductive methods, while " radio " 
implies the use of electromagnetic 
waves. Needless to say, this is quite 
wrong. By common usage -an im- 
portant thing in law -both words 
mean the same. 

Diamond Jubilee 
I WONDER how many of you 
realize that the diamond jubilee of 
wireless occurs this month. It was 
on June 2nd, 1896 -just 60 years 
ago -that Marconi filed his first 
patent. Thirty years later Baird gave 
his first television demonstration. 

If asked in which half of this 60- 
year period the most progress had 
been made in radio communication, 
I think many of the younger readers 
would say the second because 
the apparatus of 1926 must seem 
very crude to them. But to us " old 
contemptibles " of 1926 the appara- 
tus of 1896 seemed even cruder. 
Strangely enough, the birth of the 
famous Everyman Four " receiver 
in Wireless World in 1926 seemed to 
mark the turning point between the 
stone -age and the modern periods of 
wireless. 

I, myself, would unhesitatingly say 
that the greater progress was made 
in the first 30 years. After all, in 
the wider world of general science 
no single modern invention -not 
even the harnessing of nuclear 
energy -has been so great in its 
effect on the progress of mankind as 
the invention of the lever and the 
wheel. I wonder what readers of 
Wireless World 60 years hence 
will think of us and our much - 
vaunted technical knowledge? Not 
much, I expect. 

Lèse - Majesté 
IN venturing to criticize the words 
of a writer on which the Editor has 
set the seal of his approval, I feel 
much as Nehemiah did when he 
went into the presence of his lord 
and master, King Artaxerxes, with 
" dangerous thoughts " troubling his 
mind. Nehemiah records that he felt 
" very sore afraid " but nevertheless 
by his boldness he won the king over 
to his viewpoint and maybe I shall 
do the same. 

Let me say at once I am fully in 
agreement with what V. J. Cooper 
said in the April issue against the 

hullabaloo for more lines for both 
panchromatic and monochromatic 
television. The one thing I have to 
criticize is his statement " The 
question of more lines would prob- 
ably not be raised if we made the 
lines invisible by spot wobbling...." 

Let me tell Mr. Cooper that spot 
wobbling is not everybody's cup of 
tea. According to my observation, 
the switch controlling the wobbler is, 
as often as not, set at " off." Spot 
wobble has the same effect as the 
soft -focus lens which some profes- 
sional photographers use to get rid of 

Suppressing the lines 

the lines on the faces of their women 
sitters. This lens produces a soft 
fuzzy effect, as it is intended to do. 

Information Wanted 
RECENTLY I have been busily 
engaged in searching through learned 
text books to find the answer to a puzzling little technical problem and 
have even consulted officials of the 
Central Electricity Board. I have, 
however, drawn a complete blank. The problem is this. 

If you have been living in a d.c. 
area and using a universal receiver, 
and the supply is changed over to 
a.c., it won't be very long before you 
need new valves as the heaters soon 
die. The phenomenon is far more 
marked in ordinary domestic electric 
lamps but whether this is due to the 
fact that they are run at a higher 
temperature I do not know. If, 
when the change -over is made, your 
valves or lamps are fairly new you 
will have no trouble, but if they 
have been in use for some time and 
have therefore become thoroughly 
saturated with d.c. -if I may so 
express it -then they will burn out 
within a few days or even hours. 

This phenomenon is not an im- 
aginary one due to faulty observa- 
tion on my part. It is freely 
admitted by lighting engineers but 
nobody seems to know the 
technical reason for it and that is 
why I am following the example of 
St. Paul by appealing to the highest 
authority which, in this case, is not 
Casar but the learned technologists 
who read W.W. regularly. 
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CURRENT
1mA D.C. only

5  A.C. & D.C.
10 
50 

100 
500 

IA
5
10

19

11

11

VOLTAGE

50mV D.C. only
100 
500 

5  A.C. & D.C.
10,
50 

100

200 
400 
500 

1,000

11

1.1

11

11

RESISTANCE
10,000 ohms 1

100,000 using internal I volt cell
J

I Megohm using internal 9 volt battery
10 Megohms using external source of A.C.
40 or D.C. voltage

CAPACITY 0'01-20 mFds

POWER AND DECIBELS
Impedance I Power I Decibels

0 -SOW
500 ohms I 200 mW

5,000 ohms 2W
50,000 ohms 200 mW

-25 to -I 6
-15 to + 16
-25 to 1- 6 ICOL7C1L dLeroems.01. calm.

MODEL 7 50 RANOU
-AlarCiMEWEIR.

in one instrument

THE wide scope of this multi -range AC/DC

measuring instrument, coupled with its unfailing reliability, simplicity of

use and high degree of accuracy, renders it invaluable wherever electrical

equipment has to be maintained in constant, trouble -free operation.

It provides 50 ranges of readings on a 5 -inch
hand calibrated scale fitted with an anti -
parallax mirror. Accuracy is within the limits
laid down in Section 6 of B.S.S. 89/1954 for
5 -inch scale industrial portable instruments.
Range selection is effected by means of two
electrically interlocked rotary switches. The

total resistance of the meter is 500,000
ohms.

The instrument is self-contained, compact
and portable, simple to operate, and is
protected by an automatic cut-out against
damage through inadvertent overload.

Power and Power Factor can be measured
in A.C. circuits by means of an external
accessory, the Universal AvoMeter Power
Factor & Wattage Unit.

Various accessories are available for
extending the wide range of measurements.

List Price

£19 : 10s.
Size 8" x 71" x 4i"

Weight 61 lbs. (including leads)

Illustrated Brochure available on request.

Sole Proprietors end Manufacturers:-

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD.
AVOCET HOUSE  92.96 VAUXHALL BRIDGE ROAD  LONDON  S.W.I. Telephone: V1Ctorio 304 (9 lines)
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CINTELKK

COLOUR

PICTURE

MONITOR

Cinema -Television Limited - are pleased to

announce that their Colour Television Monitor
is now in production.

Designed to produce a high quality display,
this equipment will operate on either 625 line or
405 line 50 frames 2 : I interlaced standards.

Three I 2in. " Cintel " tubes employing red,
green and blue phosphors respectively are
optically superimposed by semi -transparent
mirrors to produce a final picture which is

visible in either a sitting or standing position.

Phosphors are to N.T.S.C. Colour Specification
and the use of high grade tubes obviates the
need of dichroic mirrors and trimming filters.

Full information on this and other " Cintel "
Colour Equipment is available on request.

CINEMA TELEVISION LTD

A COMPANY WITHIN THE RANK ORGANISATION LIMITED

WORSLEY BRIDGE ROAD LONDON S.E.26

HITHER GREEN 4600
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. . . two input signals displayed for direct compari-
son and their characteristics accurately measured
by the turn of a knob . . . such are the facilities
and convenience afforded by the Mullard Dual
Trace Oscilloscope, type L.101.

Well -engineered and reliable, the L.101
Oscilloscope is the oscilloscope where the demand
is for a high grade general purpose instrument. It
employs two identical amplifiers with band-
widths of 4 Mc/s irrespective of sensitivity. Each
amplifier is aligned for good transient response,
has a rise time of 0.1 psec, and a maximum
sensitivity of 20 mV pk-pk/cm.

The time base may be free running, synchro-
nised or triggered. Its velocity is continuously
variable between 0.1 psec/cm and 10 msec/cm.
Both time and voltage may be measured by the
nul method and a well -regulated power supply
preserves calibration accuracy.

dual
dual
ri4z5vv Tig!.Pw

oscilloscope mark

mark
features

 Post Deflection Acceleration gives a brighter
display at low repetition rates.

 R. C. Probe ensures that only negligible damping
is imposed on high impedance circuits. (This
probe is also available to users of the Mark I
model.)

 Improved Triggering Circuit starts the time base
with the minimum delay from either positive or
negative signals of only liV amplitude.

Full details of the L.101 Mark 2 are readily available from Mullard at the address below or from any
of their distributors.

Belfast: James Lowden & Co. Ltd., Tel. 57518. Birmingham: Gothic Electrical Supplies Ltd., Tel. CEN 5531.

Bristol: T. Neesham & Co. Ltd., Tel. 22732. Glasgow: Land Speight & Co. Ltd., Tel. CEN 1082.
Manchester: F. C. Robinson & Ptners. Ltd., Tel. Chorlton 5366. Newcastle: Electricals Ltd., Tel. 28617.

London: Mullard Equipment Division, Tel. CHA 8421.

Mullard r-Th
(emu` SPECIALISED ELECTRONIC EQUIPMENT

MIA -LARD LIMITED, EQUIPMENT DIVISION, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2
MES89
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HIGH GRADE INSTRUMENTS

Left: B.P.L. Trans. Ranger. A
portable Test Set with D.C.
Transistor Amplifier -1 megohm/
volt.

Right: Pulse Height Valve Volt-
meter. 0-100 volts in 3 ranges.
Model PV 812.

2tin. scale moving coil D.C.
meter, square flush mount-
ing. Type S.25.

3tin. scale moving coil.
Centre zero meter. Round
flush mounting. Type S.35.

Multi -purpose test set for simul-
taneous measurement of current
and voltage.

" Fulscale " meter 4in. dia.
scale moving coil having
270° arc with a 9in. scale
length.

Universal multi -range test set for
electrical and radio engineers.

Le/t
Audio and Supersonic Frequency
Signal Generator covering a wide
range of both frequency and voltage.
Model LO.63G.

Right:
Electronic Frequency Meter pro-
viding direct measurement of
frequency whilst being substanti-
ally independent of applied voltage
and wave form. Model FM.406A

High torque moving coil
portable meter. Pre ision
grade to BS.89.

Ohmmeter for the rapid and direct
measurement of very low values of
resistance. Model RM.155.

BRITISH PHYSICAL) LABORATORIES
Radlett, HERTS Tel : RADLETT 5674-5-6

London Stockist: M. R. SUPPLIES, 68, NEW OXFORD STREET, W.C.I

'm8P48
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T,
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The Ferrograph was the first Tape Recorder ever to be designed
and wholly manufactured in Britain. That was in 1949. To -day

its reputation stands higher than ever. Few indeed are the
countries to which it is not being regularly exported. And what
is the secret of its success ? Surely it is this. From the beginning
we have had but one aim : to make the finest Tape Recorder that
this country, with its wealth of technical skill, can turn out. Not

for us the ambition to make the greatest quantity-or the widest
range of types-or even to cater for all pockets. On the contrary,
we believe that for a Tape Recorder to give lasting satisfaction it
must be an instrument of the utmost precision that needs a great
deal of critical and unhurried supervision at every stage of its
manufacture. Ferrograph users appear to agree with the simple
philosophy that there can be no compromise with quality.

Three Independent Motors

Synchronous Capstan Drive

 Recording level Meter

* Uses 84" dia. Reels

MODEL 2A/N
3,1 and i.p.s.

76 gns.

MODEL 2A/NH
71 and 15 i.p.s.

86 gns.

* Unique Single knob Control

* Two speeds with lever change

* Base and Treble cuts

* All components tropicalised

* Two side -by -side Tracks

* Plays British and U.S.
Pre -Recorded Tapes

* 23 watts undistorted Output

* Automatic motor cut-off

BRITISH FERROGRAPH RECORDER CO. LTD
131 SLOANE STREET  LONDON S.W.I Tel: SLOANE 2214/5 and 1510
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An entirely new series of courses designed to teach Radio, Television and
Electronics more quickly and thoroughly than any other method. Specially
prepared sets of radio parts are supplied and with these we teach you, in your
own home, the working of fundamental electronic circuits and bring you easily
to the point when you can construct and service radio receivers, etc.

Whether you are a student for an examination; starting a new hobby;
intent upon a career in industry; or running your own business - these Practical
Courses are ideal and may be yours at very moderate cost.

With these outfits, which you receive upon enrolment and which remain
your property, you are instructed how to build basic Electronic Circuits
(Amplifiers, Oscillators, Power Units, etc.) leading to designing, testing and
servicing of complete Radio and Television Receivers.

NEW TELEVISION COURSE including a complete set of
equipment dealing with the design, construction and servicing of a high
quality television receiver.
Courses (with equipment) also available in many other engineering subjects.

COURSES FROM 15/- PER MONTH

EMI INSTITUTES
An educational organisation serving the E.M.I. Group of Companies which include
"HIS MASTER'S VOICE," MARCONIPHONE, COLUMBIA, ETC.

NIWI THE PRACTICAL
WAY

of learning
RADIO ELEVISION

ELECTRONICS

Complete 5 valve Superhet
3 -wave band receiver suitable

for A.M. or F.M. reception

COMPLERIMENTALLETS EXP GINEERING

COURSE

in RADIO EN

and SERVICING

FILL IN COUPON

FORFRE(
---

To E.M.I. INSTITUTES,
Dept. 127X, Grove Park Road, London, W.4.

Please send me your FREE book on Practical

Subject(s) of interest

ADDRESS

MAY/56

Courses.

iC a9A
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LOWER ASSEMBLY COSTS

solderless wiring systems for automation

add

mar
ek.

AP

dj

Brochure W.W. sent, or demonstration at your own Works on request

AIRCRAFT -MARINE PRODUCTS (GT. BRITAIN) LIMITED

London Sales Office: 60 KINGLY STREET LONDON, W.I. Tel. REGent 2517 & 2518

Works: SCOTTISH INDUSTRIAL ESTATES PORT GLASGOW. SCOTLAND

11111111111111111111111111
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_
erspeed soldering iron is availableThe Sup

Supers
SOLDERING IRON

. . .

MANUFACTURED FOR pNTHOVEN SOLDERS LTD. BY SCOPE LABORATORIES, MELBOURNE, AUSTRALIA

STAR FEATURES
* Heats up from cold in 6 seconds-by a light thumb

pressure on the switch ring.

* When not in use, current is automatically switched
off-thus greatly reducing wear of copper bit.
Electricity consumption is correspondingly reduced.

* It is 10" long, weighs 3+ ozs., can be used on 2.5 to
6.3 -volt supply. 4 -volt transformer normally supplied.

powerful than conventional 150 -watt irons and
equally suitable for light wiring work or heavy
soldering on chassis.

* Simple to operate, ideal for precision work. Requires
minimum maintenance at negligible cost. Shows low-
est operating cost over a period.

* Can be used from a car battery.
* It is by far the most efficient and economical soldering

iron ever designed for test bench and maintenance
work.

STAR APPLICATIONS
Designed on an entirely new principle, this light -weight, versatile
iron is eminently suitable for soldering operations in the RADIO,
TELEVISION, ELECTRONIC and TELECOMMUNICATION
industries, particularly for all SERVICE work. For general purpose
work the Superspeed Iron is the ideal stand-by soldering tool.

/40/

Write for full particulars, including guarantee terms
and free trial facilities, to the sole concessionaires in
this country -
ENTHOVEN SOLDERS LIMITED
(Industrial Equipment Division), 89 Upper Thames St.,
London, E.C.4. Telephone: MANsion House 4838
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We can supply from stock

all types of American tubes,

condensers, valves, poten-

tiometers, etc.

A NEW -PRINCIPLE

A -C AUTOMATIC

VOLTAGE STABILISER

This is our Model ASR -1150 Automatic Voltage Step Regulator.
It ideally fills the need for a cheap, small and light Stabiliser. Although
it measures only 81in. x 42in. x 5in., weighs as little as 111b., and
costs only £24 net, it has a performance fully equal to any similarly
rated Automatic Stabiliser of the resonated, saturated core tyre
without any of the disadvantages.
ASR -1150 has a pure output waveform, is unaffected by changes in
mains frequency, and works equally well from no-load to full -load,
which is 1150VA. It has a stabilised output at 230V unless otherwise
ordered.
Many other Automatic Voltage Stabilisers are now manufactured by
us, and all are available for immediate delivery. In some cases the
constancy of output is as high as 0.15%. Models are available from
200VA to 30kVA, single phase. 3 -Phase Stabilisers are also available.
Prices are extremely competitive.

The NEW "ASR -1150"
costs only £24 net

Complete information is obtainable from CLAUDE LYONS LTD.,
ELECTRICAL AND RADIO LABORATORY APPARATUS, ETC. Head Office and Works : 76 Oldhall Street, Liverpool 3, Lancs.

Southern Factory : Valley Works, Ware Road, Hcddesdon, Herts. (A10 main London/Cambridge Road at Junction of A602).
MEMO: If you are interested in infinitely -variable Transformers, do not forget the almost indispensable "VARIAC" ((2eg'd Trade Mark). Models are
available from I70 VA to 2Ik VA. Our Catalogue V-549 (3rd Edition) tells the whole story and will gladly be mailed free and post free on request.
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Now in production!
FERRANTI SILICON JUNCTION DIODES

90

TYPE ZSIOA. ZS 10B. ZS20A. ZS20B.

80
Max. P.I.V. 60 60 120 120 volts

Max. Voltage for 100mA.
.;,z.

Forward Current 1'.5 I'S I'S I'S volts 70

Max. Reverse Current s- 60
for - 50 volts at I 25°C 0.05 O'S - - µA z

1 100°C

for - 120 volts at I 25°C

10- 5'0-
-
0'05

_ µA
0.5 AA

twi
=
cc

50

I 100°C - 10 5.0µA
C2

40
Max. Mean Dissipation

20° C 150 150 ISO 150 mW
CC

Max. Operating Temp. ISO 150 150 150'C iiet 3D
3
ce

REVERSE VOLTS ©
aL

20

120 100 80 60 40 20 0

20°C

40°C

75'e

TYPICAL REVERSE

'02

'04

'06

'08

0'1

0'12 st%

CHARACTERISTICS

LOW REVERSE CURRENT

O HIGH FORWARD SLOPE

O HIGH TEMPERATURE OPERATION

O SMALL PHYSICAL DIMENSIONS

O HIGH MECHANICAL STRENGTH

10

0 '2 '4 '6 '8 10 1'2

FORWARD VOLTS

TYPICAL FORWARD CHARACTERISTICS

Overall length (including leads) 35 mm.

FERRANTI LTD  GEM MILL  CHADDERTON  OLDHAM  LANCS
London Office KERN HOUSE, 36 KINGSWAY, VV.0 2

FEII3
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RECORDING & REPLAY CHARACTERISTICS
"HIS MASTER'S VOICE"

PARLOPHONE

20

15

10

5

COLUMBIA

dB 0
5

- 10

15

- 20g

During the past few years, various writers and
circuit designers have published data concerning
the frequency characteristics which should be adop-
ted when playing disc records. Unfortunately, there
is little agreement between these sources, and con-
sequently a great deal of confusion exists as to what
curves should be used. No doubt this is partly due
to the rapid evolution of the modern microgroove
record, the optimum recording characteristics of
which have gradually changed in accordance with
the enormous improvements which have taken place
in the mechanical design of pick-ups. This improved
pick-up design has also made it possible to modify
the recording characteristic of the 78 r.p.m. disc, so
that a very appreciable reduction in surface noise
can be obtained, while still maintaining a wide fre-
quency range.

The recording characteristics used by the E.M.I.
Record Division have been stabilized, and since no
change is contemplated in the future, the informa-
tion given here can be used with complete con-
fidence.

MICROGROOVE 33'/ and 45 R.P.M.
The replay characteristic for microgroove record-

ings is the sum of a 75 microsecond top fall, a 318
microsecond bass rise, and a 3180 microsecond bass
fall.
COARSE GROOVE 78 R.P.M.

The replay characteristic for coarse groove re-
cordings is the sum of a 50 microsecond top fall, a
450 microsecond bass rise, and a 3180 microsecond
bass fall.
CORRECTION NETWORKS

The correct replay curve can be obtained elec-
trically by cascading separate circuits each provid-
ing the individual time constants given in the
definition above, providing that they are so
arranged that no mutual interaction is caused, or
else a combined network can be used which by
itself will produce the complete replay curve. The
figure opposite shows the individual time constant
networks and also the combined network.

Since the impedances of the combined networks
shown follow the same frequency response as the
desired replay curve, they`can be used in any circuit
where the impedance of the network controls the
frequency response, e.g., as part of a potentio-
meter, or as a feedback impedance. Of course, due
allowance must be made for the impedances from
and into which the network is operating.

The replay characteristics announced here are in
complete accordance with those for fine groove and
coarse groove recordings as published by the British
Standards Institution in their British Standard 1928:
1955 for gramophone records and reproducing
equipment.

:7- 2.728 g- - § SY IC 54 )1 sZ II
to, nt VI 10 0 0 tn

Fig. 1. Replay characteristic for microgroove records.
(Frequency in cis).
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Fig. 2. Replay characteristic for coarse groove records.
(Frequency in c/s).

334 and 45 r.p m.
records. Overall

replay characteristic
dB

Frequency

c/s

78 r.p.m. records.
Overall replay
characteristic

dB

18.7 30 15.7
17.0 50 14.1

13.2 100 10.3
83 200 5.9
5.6 300 3.6
2.7 500 1.6

0.1 1000 0.1
- 2.5 2000 - 1.3
- 4.6 3000 - 2.7
- 8.1 5000 - 5.4
-13.6 10000 -10.4
-17.1 15000 -13.7
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:
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TOP FAIL k.'F.1.
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1
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X8156181
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.

RC T 318 PC A 450
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BASS FALL RC 5180

LE , R 5180

RC  5149
1/11 A 3180L V R V
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RI.°
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01.
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COMPLETE
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1 C1 RI A 2940
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A,_ . 12 4
R

C1111 A 2780

CO, A 57 3

A,- = 7 05
A

C

I'l C V

Fig. 3.
Derivation
of replay
character-
istics.

NOTE : The above information applies to records made
throughout the world by the E.M.I. Organisation. with the
exception of those of Oriental and African Native music.
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for the Services and all
professional equipment

applications

TYPE H. watts - sealed. The most re-
liable potentiometer for Services and special
requirements. Approved to RCL 122.

TYPE LH. f watt - sealed. For special
applications. Approved to RCL 122. Can be
supplied with or without locating peg ring.

TYPE 13). 1/10 watt - sealed. Ideal for all
miniature applications - used on airborne
radar and wherever size and weight are impor-
tant factors.

Manufacturers' and export enquiries direct to

MORCANITE RESISTORS LIMITED
Bede Trading Estate, Jarrow, County Durham.
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for
radio

ceramics
STEATITE & PORCELAIN PRODUCTS LTD.
Stourport-on-Severn, Worcestershire. Tel: Stourport III. Telegrams: Steatain, Stourport I SP87
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INSTRUCTION S

4EX1BLE
REMOTE

CONTROL
OUTFIT

FLEXIBLE
REMOTE CONTROL OUTFITS
Our experience in the industrial field has indicated that there is a definite need for this type of
outfit offering facilities for making prototype flexible remote controls as required.
The two gauges of Remote Control flexible shafts in these outfits cover the range of torque load -
in ;s required for volume controls all types of wave change switches condensers
 all controls likely to be met in electronic, radio and television equipment.

The outfits are reasonably priced and comprise:
No. 130 (.130 in. dia.) for remote controls up to 4 in. length V. 0.0
No. 150 (.150 in. dia.) for remote controls up to 6 in. length E7.10.0

(For use without flexible casing)

The S. S. White Company will
be pleased to advise which
Outfit is most suitable for
specific applications.

A detailed Ports List is available
upon request.

THE CO. or C.RCAT LTD.
//WOLALC 7R/AL 47//e/FSAFO/if'Jolt

BRITANNIA WORKS. 25-31 ST. PANCRAS WAY,
LONDON. N.W I. Telephone: EUSton 5393

R.C.2
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Protection against
16

from IMPACT and VIBRATION
damage

"BARRYMOUNT " Cup -type
Isolators are designed primarily
to absorb high -impact shocks
with concurrent isolation of

,_ frequencies above 40 c.p.s. and
general sound isolation. Utilisation
of rubber in compression with
substantially equal stiffness in
all directions provides a smooth
load -deflection curve.
Load ratings indicated for Mobile
Applications (including shipboard

0.08 - installations) are such as to
ensure a vertical natural
frequency between 25 and
35 c.p.s. The design and
assembly of the metal parts
are such that they are self -
captivating for maximum
security. Samples are available
immediately ex stock.

MADE IN
ENGLAND UNDER LICENCE

1MOUNT

BARRY CONTROLS INCOF
U,S.A.

for : -
* MOBILE electronic and

electrical equipment.

* MILITARY and GUIDED
MISSILE instrumentation.

* SHIPBORNE sensitive equipment.

* PROVIDING the optimum
combination of impact isolation
vibration isolation, noise reduction,
stability for the mounted unit,

0 10 20 30
FREQUENCY C,P,S

40 50 60

Write for technical bulletins. CB2b

CEMENTATION (MUFFELITE) LTD., 39 VICTORIA STREET, LONDON, S.W.1
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The new sound \

in Rome

Entertainment

HIGH FIDELITY
SYSTEMS

In the production of Pye High Fidelity systems,
the aim has been a standard of performance in
keeping with the recent improvements in recording
and FM broadcasting techniques. Pye High
Fidelity systems comprise carefully matched and
technically perfect units, forming combinations
unequalled in any other sound reproducing systems
commercially available. Fully illustrated literature
supplied on request.

Pye Limited, Auckland,
New Zealand.
Pye Canada Ltd.,
Northline Road, Toronto.
Pye (Ireland) Ltd.,
Dublin, Eire.
Pye Pty. Ltd.,
Melbourne, Australia.

Pye Corporation of America,
270 Park Avenue, New York.
Pye Limited. Tucuman 829,
Buenos Aires
Pye Limited, Mexico City.
Pye Radio & Television
(Pty.), Ltd., Johannesburg,
South Africa.

PTE LIMITED  CAMBRIDGE ' ENGLAND

HF5I8 Amplifier.-With an output of 5 watts
(8 watts peak), this remarkable unit has been
specially designed for use in the home. Outstanding
features Loudness Compensator Control, a choice
of 5 pickup compensators, 4 record equalisation
characteristics and 4 plug-in inputs. In attractive
walnut veneered cabinet or in chassis form.

HFTIso Tuner.-An advanced 8 -valve FM/AM
tuner with built-in power pack designed to give
high fidelity reproduction when used with amplify-
ing equipment of comparable quality. Features: a
stabilised permeability tuning system, noise limiter
and phase discriminator. Attenuators provided for
both FM and AM outputs.

HFTIIIIV Tuner (Cabinet).-This houses the
HFTI o r Tuner in a contemporary style cabinet of
contrasting sycamore and walnut veneers; it has
been specially designed to match the finish of other
high fidelity units in the Pye range.
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AMPLIFIER

jhehoice
LEADING BROADCASTING
COMPANIES AND
RECORDING STUDIOS

41 War
THE CLOSEST

APPROACH TO

THE ORIGINAL

SOUND...

lbe QUAD
11 and in

"The QUpso
1 is rapidly

establishing
itself too,

in the

industrial
field  .. several

large commercial

and public
undertakings

have Installed
this

equipment
Or special

applications
vihere

performance
and reliability

are essentials.

Send for illustrated Brochure giving full details of the QUAD ll Amplifier
THE ACOUSTICAL MANUFACTURING CO. LTD.

HUNTINGDON, HUNTS.acouSTICA
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new '428' type

valve voltmeter

is available!

THE MARCONI

VALVE VOLTMETER

Type TF 428C
Measures both a.c. and d.c. potentials

The TF 428C first introduced in the 1956 Marconi Instruments
catalogue and now available from stock, is the latest of the famous
" 428 " series of valve voltmeters. It has all the well-known " 428 "
advantages in an improved form.
The new cylindrical a.c. probe unit is only 1" in diameter. It is easy
and convenient in use and has a flat response up to 150 Mc/s. A
four -valve bridge circuit gives the instrument a really stable "zero"
which is not affected by changes in the setting of the range selector.
Robustness and compactness are important features of the new
design. Light -alloy castings frame the front and rear panels of the
welded steel case and the base of the instrument occupies a bench
space only 8k" x 9".

ABRIDGED SPECIFICATION
A.C. MEASUREMENTS. Range: 01 to 150 volts in five ranges. Accuracy: ±2%
of f.s.d. ±0.02 volt. Frequency Characteristic: 0.2 dB from 100 c/s to 100 Mc/s, 1

dB from 20 c/s to 150 Mc/s. Input Conditions: 1 Mc) at 1 Mc/s with 6.5 glIF in shunt.
D.C. MEASUREMENTS. Range: 0.04 to 300 volts in five ranges. Accuracy: ±3% of f.s.d.
Input Resistance: 50 AM.

MARCONI
INSTRUMENTS

AM & FM SIGNAL GENERATORS AUDIO & VIDEO

OSCILLATORS ' VALVE VOLTMETERS POWER METERS

Q METERS BRIDGES WAVE ANALYSERS FREQUENCY

STANDARDS WAVEMETERS ' TELEVISION AND RADAR

TEST EQUIPMENT AND SPECIAL TYPES FOR THE

ARMED FORCES

MARCONI INSTRUMENTS LTD., ST. ALBANS, HERTFORDSHIRE. TELEPHONE: ST. ALBANS 56161
30 Albion Street, KingstonuponHull, Telephone: Hull Central 16347 19 The Parade, Leamington Spa, Telephone: 1408

Managing Agents in Export: MARCONrS WIRELESS TELEGRAPH COMPANY, LTD., MARCONI HOUSE, STRAND, LONDON, W.C.2
TC80
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Tubular
and Disc
Ceramics

Hunts announce their new ranges of Tubular and Disc Ceramics. Precise

in their characteristics and robust in design, these capacitors are available
in High -K, High -Q and Special Purpose Tubulars and in High -K Discs.

Full technical specifications on request.

HIGH -Q TUBULAR
STANDARD CAPACITANCE RANGES

Capacitance Length of

HIGH -K TUBULAR
STANDARD CAPACITANCE RANGE

HIGH -K DISC
STANDARD CAPACITANCE RANGE

Range Insulated Tube Capacitance Length of Insulated Tube Diameter
Picofarads Millimetres Picofarads Millimetres Capacitance Type (over

*Type P103. Temperature Coefficient Picofarads Number insulation)
(-1- 100-i-100)x 10-'pF/pF/°C TBI000 TB3000 Millimetres
1.5
7.

to 7 11

to 11 13
470 11 470 CD8K/2 9

II. to 16 16 680 II 680 CD8K/2 9

16.
26.

to 26 21
to 33 26

800 II I I 1000 CD9K/2 10.5

33. to 40 31
1000 13 II 1500 CD9K/2 10.5

40. to 50 36 1500 16 11 2200 CDI IK/2 12
50.

*Type
to 60 41

N33. Temperature Coefficient
2000 19 II 3300 CD12K/2 13

(-33+60) x 10-. pF/pF/I C
5.0 to 27 I

2200 19 11 4700 CD14K/2 14.5

27. to 45 13
3000 16

45. to 69 16 3300 - 16

69.
100.

to 100 21
to 140 26

4000 - 19
MATERIAL EMPLOYED

140. to 180 31 4700 - 19 The temperature coefficient graph
180. to 220 36 5000 21 of the material is such that the
220.

*Type
to 250 41

N750. Temperature Coefficient
capacitance increases with temper -

(-750 ±250)x l0-° pF/pF/°C
10.0 to 80 11

ature from 20°C until it reaches a

80. to 110 13
peak at approximately 50°C. With

110. to 180 16 a further increase of temperature
180.
240.

to 240 21
to 350 26

POWER CERAMICS the capacitance falls, reaching its

350. to 450 31 Ranges of Power Ceramics and 20"C value again at approximately
450.
550.

*Capacitors

to 550 36
to 650 41

with closer limits of Tempera -

Temperature Compensating types
are also available.

80°C.

Maintenance of capacitance is thus
Coefficient can be supplied by special Details on application. ensured from 20°C to 80°C.

arrangement.

A. H. HUNT (Capacitors) LTD.
WANDSWORTH, LONDON, S.W.18. BAT 1083-7

And in Canada HUNT CAPACITORS (Canada) LTD. AJAX. ONTARIO
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IONOSPHERIC SCATTER

TRANSMITTER

40 kW TRANSMITTER CONSISTING OF

TWO INDEPENDENT 20 kW AMPLIFIERS TYPE HS201

WITH FSK EXCITER TYPE HD65

This transmitter is designed in accordance

with the most advanced practice for FSK

(Ft) telegraphy transmission. The FSK ex-

citer type HD65 is a separate unit; it has the

essential parts duplicated, with automatic

change -over to the standby equipment on

failure of the working part. Facilities are

included for monitoring the FSK waveforms.

 Two independent chains working indivi-

dually or in parallel greatly improve the

inherent reliability of the system.

 Air cooling throughout, with dust filtering.

 Double screening of power stages to reduce

unwanted radiation and cooling -air noise.

 Compact assembly with safety interlocking

and good access for servicing.
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IONOSPHERIC SCATTER

RECEIVER

DOUBLE- DIVERSITY RECEIVER TYPE HRI6

This receiver is designed for the reception of frequency

shift telegraphy and covers the frequency range 3o -6o

Mc/s. It provides: pre-set crystal -controlled frequencies

as required: motor -driven automatic frequency correc-

tion, reducing errors of up to 3 kc/s to less than io c/s

mistune: a diversity -path combiner which functions on

the basis of the signal-to-noise ratios of the individual

paths. Full metering and monitoring facilities are built in.

Particular attention has been given to ease of servicing

and all units are easily accessible.

Over 8o countries now have Marconi -equipped communication systems. Many of

these are still giving trouble -free service after more than 20 years in operation.

The Lifeline of Communication
is in experienced hands

MARCONI
Complete Communication Systems

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX
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PERFECTED BY

PRINTED CIRCUITS
Now available to manufacturers of Radio, Electronic

Instruments and other electrical equipment.

Since 1947 Cossor engineers have been
studying the problems associated with
Printed Circuits and Wiring. The
present standard of perfection achieved
and the experience gained over these
years are now offered to the Electrical
and Radio Manufacturing Industry
which is ready to take advantage of this
revolutionary technique.

0192

Economy in materials, production time,
weight and space, together with con-
sistency of production, are the major
attractions.

Above all, a reliability factor hitherto
unobtainable is now within the reach of
all manufacturers engaged on circuit
and wiring problems.

COSSOR
A. C. Cossor Limited
Cossor House, Highbetry Grove, London, N.S

Cossor engineers will be pleased to advise on
designs for printed components and circuit
assemblies, and complete layout designs.

Cossor printed circuit and wiring panels are
subject to the most rigorous humidity and
electrical tests prior to final approval by our
Design and Development Section.

Please send your enquiry to the Technical
Sales Department, A. C. Cossor Limited,
Cossor House, Highbury Grove, London, N.5.
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Model 351

LIST PRICE

4 I /-

Model 350/IC

LIST PRICE

52,6

The Loft mounting models 331
and 351 are equipped with a
special bracket for easy mount-
ing in the loft and have sealed
connections to enable them to be
fitted to the window frame if
required.
The exclusive " U " series of
fully assembled Indoor Aerials
have telescopic rods and rota-
table adjustment to provide pin-
point reception on any Band 3
channel.

3 and 5 element arrays-which
have proved to be the most
popular aerials for Band 3 re-
ception in the London area-
are available with three alterna-
tive mounting arrangements.
Models incorporating a " U "
Bolt Clamp for attachment to
existing masts, as illustrated,
have been outstandingly suc-
cessful.

,\,\` N N
, , N

Model 380/IC
LIST PRICE

72/6

For areas where greater signal
strength counts, the Antiference
range contains 8 and 10 element
arrays with a variety of mount-
ing arrangements. All the
exclusive Antiference design
features are incorporated.

For Combined Band 1/Band 3
reception the HIL-O range,
using our unique electronic
coupling, is the complete answer
in every way. Several models
are available-with or without
masts and mounting equipment.

YOU CAN RELY ON

All Antiference aerials are fully covered
and protected by patents or patents
pending.

Antiference Limited, Aylesbury, Bucks. Telephone : Aylesbury 1467/8/9.

LONDON AYLESBURY . . TORONTO, CANADA
DHB 2519

ANTIFERENCE

EXPERIENCE
SYDNEY, AUSTRALIA
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NEW ARCOLECTRIC SIGNAL LAMPS
For Low Voltage or Mains
Illustrated are a few signal lamps
taken from our wide range. The
insulation of every Arcolectric signal
lamp will resist a flash test of 1,500
volts A.C. The S.L.90 illustrated
here is a typical Arcolectric low
voltage signal lampholder. It is

designed to accept popular M.E.S.
bulbs. The bulb is accessible from
front or rear of panel. The domed
plastic lens surrounded by a polished S. L.88/N
chrome bezel gives a most attrac-
tive panel appearance. This holder
can be fixed in a single lin. hole.
The mains voltage signal lamp
SL88/N is supplied complete with an
M.E.S. neon tube and a suitable
series resistance.

Write for Catalogue No. 129

IARCOLECTRICSWITCHES LTD
\.. J S.L.82

CENTRAL AVENUE, WEST MOLESEY, SURREY. TELEPHONE: MOLESEY 4336 (3 LINES)

S.L.90 S.L.86

Sintered Magnets provide consistently high

magnetic properties in large quantity pro-

duction. Technical catalogues on request.

MUREX LTD (Powder Metallurgy Division)
RAINHAM, ESSEX. Rainham Essex 3322
Telegraphic address: Murex, Rainham, Ram ford Telex

London Sales Office: CENTRAL HOUSE, UPPER WOBURN

PLACE, W.C.I. EUSton .8265
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?-tovid4 Fcq

And make no mistake about it,

the gulf between. the Studio or the

recording and your ear, is a more. difficult one

to bridge with a violin than with almost any other

instrument. But if you want your. violins

to come to you, why not come to us?

Loud -speaker Manufacturers to the Radio Industry since 1930

REPRODUCERS AND AMPLIFIERS LTD

WOLVERHAMPTON

ENGLAND
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only WAITER make

et.
IN GREAT BRITAIN

only 6ifw_-Zio&accumulators have such-

small measurements

high rates of discharge

high power to weight ratio

41

actual
size

This typical
Venner Silver -Zinc
cell with a capacity
of 13 ampere hours
weighs only I a of
an ounce.

For full particulars please write to Dept. WW

VEATRIER

ACCUMULATORS LTD.
Kingston By -Pass, New Malden, Surrey. Tel: MALden 2442

Member of the Veneer Group of Companies, manufacturers of Time Switches Park -O -Meters Electronic & Electro-Mechanical Instrument

WEYRAD
NEW A.M. FM. COMPONENTS

USINGITIS4-I COMPONENTS
-

mot- SPECIALLY DESICNED cOP, T4-IE JOB %./"'

BR DOUBLE I.Es-

WEYMOUTH RADIO MANUFACTURING CO., LTD.,
CRESCENT STREET, WEYMOUTH, DORSET.
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LECTRo

METHOD
LTD

OF STEVENAGE)

BRITAIN'S FOREMOST' DESIGNERS

AND MANUFACTURERS OF

PRECISION

An extensive range
of our standard types of

Relays

is always available for
prompt delivery

SPECIAL TYPES CAN BE DESIGNED
TO SUIT YOUR NEEDS

Full technical data
and illustrated leaflets promptly

forwarded on request

ELECTRO-METHODS LTD. 12-36 CAXTON WAY, STEVENAGE, HERTS. Phone: STEVENAGE 780
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utters CERAMICS

FOR INDUSTRY

High quality material and
dimensional precision are
attributes of Bullers die -
pressed products.
Prompt delivery at com-
petitive prices.

We specialise in the manufacture of-PORCELAIN FREQUELEX
for general insulation for high -frequency insulation

REFRACTORIES PERMALEX & TEMPLEX
for high -temperature insulation for capacitors

RADIO
EXPORT

1,900 types
of Receiving and
Transmitting Radio
Tubes available ex stock.

BULLERS LIMITED
MILTON  STOKE-ON-TRENT  STAFFS

Phone: Stoke-on-Trent 21381 (5 lines)  Telegrams & Cables: Bullers, Stoke-on-Trent
Ironworks: TIPTON, STAFFS London Office: 6 LAURENCE POUNTNEY HILL, E.C.4

Phone : Tipton 1691 Phone MANsion Home 9971

Tel Ambassador 1041 (5 lines)
Tel ex -2-2573

TUBES
ONLY

HALL ELECTRIC LTD
Haltron House, 49-55 Lisson Grove,

London, N.W.1.

Cables Hallectric, London
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* STANDARD CONNECTORS

in 8, 12, 18 and 25 way
Low priced Unitor

Natural colour Nylon-PF moulding
Silver plated contacts

Breakdown voltage 3.5 KV

MAUR 0
* STRIP CONNECTORS

in 2, 4, 6, 8 and 10 way
Inexpensive flat connector

for Printed Circuits
Woodflour-filled PF moulding

Cadmium plated contacts
Breakdown voltage 3.5 KV

8 WAY

* MICRONECTOR

in 9, 18, 26 and 34 way
Precision miniature connector
Brown Nylon-PF moulding
Gold plated contacts
Breakdown voltage 2.4 KV

Covers can be supplied for either plugs

or sockets or both in all these types.

* RED -RANGE CONNECTORS

in 8, 16, 24 and 32 way
Medium priced
Low insertion force-self-aligning
Red Nylon-PF moulding
Gold plated contacts
Breakdown voltage 3.0 KV

1SP MMC.I

Full details on request
THE McMURDO INSTRUMENT CO. LTD. ASHTEAD, SURREY. Telephone ASHTEAD 3401
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SPECIALIZE
in equipment for the DEAF
and for PHYSIOTHERAPY

The ADAPHONE
enables the deaf to hear TV and Radio pro-
grammes in comfort and safety and with a clarity
unobtainable when using a hearing aid for this
purpose. It is also ideal for those with normal
hearing who wish to hear the programmes with-
out disturbing others.
The Adaphone has an attractive grey plastic case

x 2in. x 1 fin.). Weighted straps hold it
in position on any chair arm. The input is
matched for 2 to 10 ohms connection and the
transformer tested to withstand 2,000 volts D.C.
The listener can adjust the volume to his in-
dividual need without affecting the loudspeaker
volume.
Tone control is obtained by alternative output
sockets; ' Normal ' and ' High.'
The M3 model has Automatic Volume Com-
pression.
A low -impedance insert -type magnetic miniature
receiver of D.C. resistance 30-40 ohms is supplied,
but a bone -conduction receiver is available in-
stead, at extra cost, for those who prefer it.

MODEL M4. Complete with miniature earpiece,
standard earmould, and leads

MODEL M3. Incorporating Automatic Volume
Compression, complete as above

MODEL MS. Incorporating Loudspeaker Switch
for ' silent' listening

E4 19 0

E5 IS 0

ES 15 0

Obtainable through all leading Radio Dealers or direct from
Multitone Electric Company Limited.

hiqueries should be ,ddressed (a

MULTITONE ELECTRIC CO. LTD.
223-227 St. John Street, London, E.C.I.

PIONEERS IN SOUND AMPLIFISATION

For measuring

HIGH VOLTAGE

The "Avo" 25,000 -volt D.C.

Multipliers are intended to oper-

ate with high voltage, low power

systems similar to those found in

television receivers, e.g: R.F.,

E.H.T. and line fly -back units.

Three types of Multiplier are
available: -

Type 8 for models 8, 8(S),
8(S)X, 8X, HR.1 and HR.2
AvoMeters.
Type ETM for the Avo Elec-
tronic Testmeter.
Type C138 for the Avo
Electronic Multimeter.

In use, these accessories are
connected into the circuit with
the indicating instrument at the
low potential end of the Multi-
plier. They are constructed of
materials chosen for their
rigidity and high dielectric
strength.

Particular attention has been
devoted to the problem of corona
discharge and the voltage gradient
across the resistive unit.

u tipliers
List Price: E7 : 10s.

Write for fully descriptive leaflet:
THE AUTOMATIC COIL WINDER &
ELECTRICAL EQUIPMENT CO. LTD.
AVOCET HOUSE 92-96 VAUXHALL BRIDGE ROAD
LONDON S.W.I. 'Phone: VICtoria 3404 (9 lines)

raUr

DCM.
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COLD CATHODE

TUBE S
for STABILISERS

and for 'TRIGGER
TUBES

Standard
Telephones

and Cables Limited

manufacture
a comprehensive

range of

Cold Cathode
Gas -filled 'Voltage

Stab-

ilisers and Trigger
'Tubes, designed

to

cover a wide range of voltage
and

cathode current values.

Technical
data sheets

giving
fvil

operating
characteristics

are avait-

able from
the VaIre Sales Department

( 0)

VALVE CODE
CATHOD
CURRENT . . .. r.

MAINTAINING
...

VOLTAGE (V)
WO HI HO HO 300 NI

G75/38
G180/214
SV-VRISO/30
SV -VR105/30
SV- VR90/30
SV-VR75/30
SV- 0A 2
SV-

G /18

082
i20

G400/1K
G400/2G
G50/1G

60
45
40
40
40
40
30
30
30
4
4

0.5

111011111111111H1111111

IIIIIIIIIIIIIIII1MI

/1111111111111011111111111111

11111M1111111111111111111111111111111111111111111111111111111111111111111111111111

6.1.1\9
.

VALVE CODE
ODE

C UR
CATH

R E NT
mA TO .0 WI 00

MAINTAINING
100
A

VOLTAGE (V)
00140 00 NO HO HO

050/20
G240/20
GI/371K
4313C

G1/2350

30
30
10
10
11

1

I

Standard Telephones and Cables Limited
VALVE AND TRANSISTOR SALES DEPARTMENT

CONNAUGHT HOUSE 63 ALDWYCH LONDON W.C.2.
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A new
scientific advance in

sound reproduction

Ambassador introduce new

Radiogramophones for Home
and Overseas buyers featuring
High Fidelity sound at no

extra cost ! A new brilliant
achievement in scientific skill

dispenses with unnec-

essary complicated

circuitry and multi

loudspeaker systems.

Export Model PRG/5656
Five valves - six wave
bands, four with electrical
band spreading. Garrard
3 speed record changer.

Home Model PRG/AFM
Six valves - three wave:-
Long, Medium and F.M.
Garrard 3 speed record
changer. Price L79.15.0

Overseas buyers are invited to
send for low export prices of
a comprehensive range of recei-
vers and radiogramophones.

H'e will gladly send you our
catalogue and full information

on request

VITA VO X LIMITED, Westmoreland Road,
London, N. W. 9. Telephone: COLiadale 8671

nIn E3 PA1 S5- 1791 El CI Iral

AMBASSADOR RADIO & TELEVISION LTD., PRINCESS WORKS, BRIGHOUSE, YORKSHIRE.
Tel. : Brighouse 1280. Grams: : Ambassador, Brighouse.
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PRESENTING
LONDON'S NEWEST HI-FI SHOWROOM
We are proud to represent the products of
these Internationally famous Makers
chosen by our Experts at the recent

AUDIO FAIR
and now available to every Audiophile
on the M.O.S. Personal Credit Plan.

RONETTE GARRARD
WOOLLETT WHARFEDALE
LEAK ROGERS

COLLARO GOODMANS

BURGOYNE G.E.C.

CONNOISSEUR W.B.
LOWTHER E.A.R.

ACOUSTICAL QUAD

IME IRO MEM OEM MEM =MI MEM OIRI

9 Departments covering
HI-FI

* I

TAPE RECORDERS

TELEVISION

RADIOGRAMS
*

SERVICE DEPT.
I staffed by a team of qualified Tech-

nicians offering a 24 HOUR Service.
tMi MM, /WM NINEMPIN

REFRIGERATORS

TEST METERS

ELECTRICAL APPLIANCES

ELECTRIC TOOLS

We detail above selected Equipment
available to you by Credit Sale (9 equal
monthly payments) or Hire Purchase terms,
and the latter can be extended up to 18
months for amounts over £50, the Equip-
ment being despatched to you after receipt
of the initial deposit.

Export Prices are shown separately
for easy Import facilities.

E. & G.

CASH CREDIT HIRE EXPORT
PRICE SALE PUR(.7,1ASE PRICE

9 mthly. Deposit 12 mthly. nett
pmts. 5O pmts.

BRITISH MADE EQUIPMENT- of of
Amplifiers (complete) £

Acoustical Quad Mk. II 42
Leak TL1O and Point One 28
Rogers RD Junior 26
W.B. 12 Hi-Fi 25
E.A.R. Mullard 510 18

Loudspeakers
Wharfedale W15CS 17

Super 12CSAL 17
W12CS 9
Golden 10 8
Super 8CSAL 7

G.E.C. Metal Cone 9
Goodmans 150 Mk. II 10

Axiom 80 24
Audiom 60 9
Axiom 22 15
Axiom 102 '10

Tuner and Radio Chassis
Chapman S5 or S5 Export 22

SOBS (Bandspread) 46
S5 or S5E (F.M.) 34
F.M.81 Mk. II 22
F.M.82 ,(powered) 25

R.G.1 8 valve R'gram Chassis 23

Gramophone Motor Units
Garrard RC110 Changer . 14
Garrard RC8OM 18
Collaro RC54 Changer 13

2010 and Pickup (T) 19
2010 less Pickup (T) 14

Connoisseur Variable (T), 28
Garrard 301 (T) 26

Pickups with L.P. and Std. Heads
Decca X.M.S. (complete) 6
Acos GP20/19 5
Connoisseur Diamord Styli 23

Sapphire Styli 13
Leak Diamond and Transformer 21

Tape Recorders and Decks
Editor 2 -speed Standard L.P. Tape 50
Editor Super Hi-Fi 65
Playtime (complete) 31
Playtime Plus 36
Vortexion 2A 84

2B 99
Ferrograph 2A/N or 2A/NL 79
Ferrograph 2A/NH 90
Wearite 2A Tape Deck 35
Truvox Mk. IIIU Deck 23
Lane Mk. VI Deck 18

Microphones
Acos Mic-16 (30/10.000) 12
Lustraphone VR53 Ribbon 10

LFV Tubular Dynamic 8

Microphones (Ronette)
MADE IN HOLLAND-
RFC Studio 8

low impechn.;e 10
R572 Twin Microcell 9
R572L ditto low impedance 11
R474 Studio Multicell. 15

RECORDERS MADE IN GERMANY-
Grundig TITS 54

TK12 73
3D TK820 102
Stenorette 38

MAIL ORDER SUPPLY CO.
The Radio Centre

33 Tottenham Court Road : London : W.I : Tel: M US 6667

s d £ s d £ s d

0 0 103/1 21 0 0 38/11 42 0 0
7 0 70/4 14 3 6 26/3 28 7 0
0 0 63/7 13 0 0 24/2 26 0 0
0 0 61/1 12 10 0 23/4 25 0 0

18 0 46/5 9 9 0 18/3 18 18 0

10 0 42/9 8 15 0 17/1 17 10 0
10 0 42/9 8 15 0 17/1 17 10 0
15 0 25/- 4 1.7 6 10/7 9 15 0

0 11 21/3 4 0 6 9/2 5 15 0
1 11 19/1 3 11 0 8/5 5 0 0

10 0 24/6 4 15 0 10/5 6 10 0
15 9 27/4 5 8 0 11/6 10 15 9

4 9 59/3 12 2 6 22/8 17 10 0
2 9 23/8 4 11 6 10/1 9 2 9
9 0 35/6 7 14 6 15/4 15 9 0
7 9 26/5 5 4 0 11/2 7 10 0

8 0 54/9 11 4 0 21/2 16 0 0
4 0 112/8 23 2 0 42/10 33 0 0
2 6 83/5 17 1 3 31/7 24 7 6
1 0 54/- 11 0 6 20/10 15 15 0
4 0 61/11 12 12 0 23/6 18 0 0
2 0 51/4 11 11 0 19/3 17 10 0

13 3 35/11 7 7 0 14/9 10 11 0
6 8 44/9 9 3 4 17/9 13 3 9

17 0 34/1 6 18 6 14/- 10 0 0
10 0 47/8 9 15 0 18/11 14 1 6
18 0 36/5 7 9 0 14/11 10 15 0
11 4 71/- 14 5 8 26/6 20 0 0

8 2 66/7 13 4 1 24/6 19 0 0

15 7 18/5 3 7 10 8/2 4 17 6
14 0 16/- 2 17 0 7/3 4 5 6

1 0 56/4 11 10 6 21/8 16 3 0
1 3 32/4 6 10 8 13/5 7 11 0

19 9 53/9 11 0 0 20/10 16 0 0

8 0 123/3 25 4 0 46/8 50 8 0
2 0 159/1 32 11 0 60/4 65 2 0
4 6 76/4 15 12 6 29/- 31 4 6

15 0 89/10 18 8 0 34/- 36 15 0
0 0 205/4 42 0 0 77/10 84 0 0
0 0 242/- 49 10 0 01/9 99 0 0

16 0 195/1 39 18 0 74/- 79 16 0
6 0 218/6 45 3 0 83/8 90 6 0
0 0 85/7 17 10 0 32/5 35 0 0
2 0 56/5 11 11 0 21/9 23 2 0

10 0 45/3 9 5 0 17/11 18 10 0

12 0 31/4 6 6 0 13/- 12 12 0
10 0 26/8 5 5 0 11/3 10 10 0
18 6 23/2 4 9 3 9/11 8 18 6

15 0 22/9 4 7 6 9/9 8 15 0
10 0 26/8 5 5 0 11/3 10 10 0
19 6 25/6 5 0 0 10/10 9 19 6
19 6 29/11 6 0 0 12/6 11 19 6
15 0 38/5 7 17 6 15/7 15 15 0

12 0 133/5 27 6 0 50/8 54 12 0
10 0 179/8 36 15 0 68/2 73 10 0
18 0 251/7 51 0 0 95/- 102 18 0
17 0 95/- 19 8 6 36/- 38 17 9
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Transistor News from Mu hard

PHOTOTRANSISTORS
NOW AVAILABLE TO BRITISH INDUSTRY

The first phototransistors to be made generally available in
Britain are announced by Mullard. These phototransistors, type
OCP71, are of germanium p -n -p construction and have a spectral
response which covers the visible range and reaches a maximum
in the infra -red region.

They are small and robust and may be employed in a variety of
industrial applications in circuits of unusual simplicity. Normal
relays may be operated direct from the OCP71, making intermediate
amplification unnecessary.

The sensitive area is large compared with a photodiode and no
complex or critically adjusted optical accessories are required.
With an effective sensitive area of 7 sq. mm. the sensitivity in
conventional terms is 0.3A /lumen.

Signal-to-noise ratio is good for such a sensitive device, and
the cut-off frequency when used with a modulated light source is
about 3 kc/s.

Further information on the OCP71 phototransistor and other
transistors is readily available from the address below.

POTENTIAL APPLICATIONS OF THE OCP71

VISIBLE LIGHT AND INFRA -RED APPLICATIONS SUCH AS:

CAR HEADLAMP DIPPING TAPE AND PUNCHED CARD

READING LIQUID LEVEL CONTROLS  INDUSTRIAL CONTROL

AND SAFETY DEVICES  AUTOMATIC DOOR OPENERS EDGE

DETECTION IN PAPER AND TEXTILE MANUFACTURE

Mullard)

Ic

Basic relay circuit employing the OCP71
in which the base is left unconnected. In
practice a small positive base voltage decreases
the dark current and in modulated light
applications the base circuit may be tuned to
increase the signal-to-noise ratio.

100

0

cc

50

O

II
Actual size

- Spectral response of OCP71
- to constant energy spectrum

I I I

1.0 1.5 2 0 p
Wavelength of incident radiation

ABRIDGED DATA

Max. collector voltage
(d.c. or pk.) ... -25 V

Max. collector current
(d.c. or pk.) ... ... -10 mA

Max. collector dissipa-
tion ... ... ... 25 mW

Range of sensitivity
(collector current at 75
ft./candles illumination) 1.5 to 4 mA

Optical cut-off frequency 3 kc/s

Max. operating ambient
temperature... ... 45°C.

t") COMMUNICATIONS AND INDUSTRIAL VALVE DEPARTMENT
II Mullard MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2.

MVT.294.
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30 cis 20 McIs

OSCILLOSCOPE

Type 830

Y PLATE AMPLIFIER: -
Frequency Response:

±2.5 db from 30 cis -20 Mcjs.
Sensitivity:

75 millivolts per cm.
Rise -time:

30 Millimicroseconds.

TIME -BASE:
Ranges:

0.05 second to 1.5 microseconds
Operation:

Triggered or repetitive
Expansion:

Variable up to 5 times.
Traverse:

A traverse control enables any
portion of the expanded time -
base to be viewed.

E.H.T. VOLTAGES
1, 2 or 4 kV.

IMMEDIATE
DELIVERY
PRICE £175

Full details of this or any other Airmec
Instrument will be forwarded gladly upo request.

THE OSCILLOSCOPE TYPE 830
1- has been designed for general wide -
band frequency work and is particularly
suitable for observing pulse waveforms
with very fast rise -times. The frequency
response of the Y amplifier is flat from
30 c,s to 20 Mcis and the time -base
provides writing speeds up to 20 cms. per
microsecond.

The mechanical design is the same as that
employed in the Airmec Oscilloscope
Type 723, the Cathode Ray Tube being
mounted vertically and viewed through a
surface aluminised mirror. The instru-
ment may therefore be used in conjunction
with the Airmec Oscilloscope Camera
Type 758.

AIRMEC LIMITED
HIGH WYCOMBE BUCKINGHAMSHIRE ENGLAND

Telephone :High Wycombe 2060

Cab/es : Airmec, High Wycombe
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FULLY GUARANTEED
RADIOGRAM

DROP -IN
UNITS

These are fully guaranteed
Radiograms consisting of
Receiver Chassis, Auto Record
Changer and matching loud-
speaker mounted oh a light-
weight frame with polished

top panel. Needs only fixing inside suitable cabinet to become high quality
Radiogram. Offered in two different models.
CAT. NO. IINIT/A35
Chassis as type CR/A described elsewhere. 5 -valve Superhet, fj9 I Gns.3 wavebands.
CAT. NO. IINIT/AFM47 371 Gns.Chassis as type CR/AFM47 described elsewhere, 7 -valve 2
Superhet with F.M. band.
Both unite are fitted with latest BSR FOUR -speed Auto Changer.

Packing and carriage 20/..
'HIGH QUALITY BUREAU -TYPE CABINET TO SUIT EITHER
UNIT, 15 GNS.

CABINET
CAT. No. CAB 02

A well -designed Bureau -type
cabinet in a medium size.
Veneered in a highly figured
Walnut. Outside dimensions,
length 29}1n., depth 161n.

height 321n. Sloping centre
panel on right hand side approx. 13in. x 10;in. Removable baseboard
on right hand side approx. 135ln. a 131n. Two record compartments
inside the cabinet, one located at the top on left hand side.

Packing and carriage 20/..

CASH ONLY '12 Gns.

indfibtrikeitilkestdakutaluil
ALL FULLY GUARANTEED. GENEROUS

*RADIO & RADIOGRAM CHASSIS
Superhet. Chassis of Latest Design and Technique.
General Specifications applicable to all models.
Mains: A.C. 200/250 volts 50 cycles only.
Dial: Suitably lit multi -coloured glass dial of the horizontal

type.
Tuning Drive: Slow motion by means of glass -cored Nylon

cord.
A.V.0 : Full provision of Automatic Volume Control.

Negative feed -back from output transformer secondary.
Sockets: Sockets provided for Aerial, Earth, Gram. Pick-up

and Extension Speaker. Connections provided to Gram.
Motor controlled by Chassis On/Off switch.

Inductances: All inductances have an exceptionally high
Q value.

Audio Section: The Audio Section is designed for first rate
reproduction on Radio and Gramophone. The tone con-
trols have been given an extra wide range to embrace all
types of recordings.

CAT. NO. CR/A: 5 -valve Superhet 12 Gns.
CAT. NO. CR/B: 7 -valve Superhet with push- 16 Gns.pull
CAT. NO. CE/AFM47: 7 -valve Superhet I

with F.M. 242 Gns.
CAT. NO. CR/AFM 49/PP: 9 -valve Superhet

with F.M. Price includes 2 specially 26 Gns.matched speakers.
Packing and Carriage on Models CILIA and CR/B, 12/6.
Packing and Carriage on Models CR/AFM47 and

CR/AFM49/PP, lz/-.

*MULTI -SPEED

AUTOMATIC RECORD CHANGERS
All automatic Record Changers are of the latest type and
unused.
CAT. NO. RCIA: This is the latest BOB, Monarch, model

UA8 FOUR -speed auto changer incorporating 16 r.p.m.
for " talking -books," and arrangement for manual con-
trol. Fitted with high fidelity H.G.P.-37 Crystal Turn-
over Pick-up Head. A.C. mains 200/250 volts, 50 cycles

PRICE: CASH ONLY 347 - 19 - 6
PACKING AND CARR/:- 12/6.
CAT. NO. RC/B: Latest GARRARD RC88 model, fitted

with GC -2 Crystal Turnover Pick-up Head. A.C. 200/250
volts, 50 cycles.

PRICE: CASH ONLY M3-0-0PACKING AND CARR.:-12/6.

EXTENDED CREDIT TERMS ON ORDERS EXCEEDING £15.

*PORTABLE TAPE RECORDER *BUREAU CABINET
CAT. NO. TR/A
A ruperb High -Fidelity instrument incorporating the latest
TRUVOX Tape Deck. In a beautifully fitted moroccan
grained carrying case, this Tape Recorder is the very finest
of its class, regardless of price.
TAPE DECK: TRUVOX model TR7U. Twin track with

B.S.S. sense of recording. Two speeds, nin. (one hour
for 1,200ft. reel), and 31in. (2 hours for 1,200ft. reel). Full
press -button control. Fast forward and rewind. Electro-
magnetic braking. 44 Gns.

PACKING AND CARR.: Payable in advance with order-
25/-.

*PORTABLE TAPE," -RECORDER
CAT. NO. TR/A/KIT. (KIT FORM)
A complete kit consisting of:-

FULLY FITTED CARRYING CASE
TAPE DECK-TRUVOX TR7U
TAPE RECORDER AMPLIFIER
MICROPHONE-ACOS 33-1
SPEAKER-7in. x din. Elliptical
MAGNETIC TAPE REEL

To the same specifications and similar to those used in the
Portable Tape Recorder (Cat. No. TRIA), this complete kit
Oers the home builder all that is required to construct a
portable Tape Recorder of the finest quality.42 Gns.

PACKING AND CARRIAGE: Payable in advance with
order -25/-.

*F.M./V.H.F. TUNERS
CAT. NO. FMT/A
An F.M./V.H.F. Tuner Unit with automatic Magic Eye
Tuning, fitted in a high grade dark Walnut cabinet. Adaptor
is self -powered and completely self-contained.
CIRCUIT DETAILS: SIX Valves and 10 Tuned Circuits for

maximum sensitivity and best signal to noise ratio.

Packing and Carriage 12/6. 1 61 Gns.2

CAT. NO. FMT/B
An F.M./V.H.F. Tuner Unit in chassis form, suitable for
building into existing Radiograms or Radio Receivers.
Adaptor is self -powered. Socket for additional Magic Eye
fitment is provided in the Chassis.
Packing and Carriage, 12/6. £13-15-0

Dealers supplied at full discounts.

All enquiries (excluding Northern Area) to: -

DOMESTIC
DIRECT SALES LTD.

90 JUDD ST., LONDON, W,C.1. TER 9876

CAT.
No.

CAB/03

A magnificent Bureau -type Cabinet of the very highest
quality in specially selected Walnut veneered exterior.
Light Sycamore interior with Rexine lining to match.
Outside dimensions, length 34in., depth 17;in., height
331n. Sloping control panel on right-hand aide approx.
l6in. a 1011n. Removable baseboard on right side
approx. 115iin. a 15in. Two full-sized felt lined com-
partments in the lower half. 162 Gns.
PACKING AND CARR.: Payable in advance with
order -2N..

*LOUDSPEAKERS
Permanent Magnet Type (Voice Coil Impedance 3 ohmsl
CAT. NO. LS/10/PM: 10in. diameter, Flux density 8,500 lines.
PRICE: CASH ONLY 51/10/-.
PACKING AND CARR.: 3/-.
CAT. NO. LS/8/PM: Sin. diameter, Flux density 8,500 lines
PRICE: CASH ONLY 51/10/-.
PACKING AND CARR: 3/-.
CAT. NO. LS/74/PM: Elliptical Tin. x 4in. Flux density

PRICE:50014eitaH ONLY 51/1/-.
PACKING AND CARR.: 3/-.
Electrostatic " Treble " type, imported (suitable for 'mean-
tonangrobleELroarsuisie4a4iglalycoAnsfi F.M./V.H.F.

Packing and carriage free.
CAT. NO. ELEC/LSH518: PRICE, CASH ONLY 17/6.

Packing and carriage free.
CAT. NO. ELEC/LSH100: PRICE, CASH ONLY 51/1/-.Packing and carriage free.

Send for complete Catalogue.

Northern enquiries only (not Scotland and N. Ireland) to:-

MAYLIT LTD.
3 MARLBOROUGH RD., ALTRINCHAM, CHESHIRE

Telephone enquiries: ALTRINCHAM 4045
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Typed
and Tabbed

i5\

W. A
tiNIT

REF. WATTS 1 MAX.
VOLTS

OHMS
MIN. ORDER

FOR FREE UNIT
UNIT STORAGE

CAPACITY

RESISTORS

T
R

250
500

10 to 10M
10 to 10M

240
180

720
500

Tolerances available ±20% 10% 5%

HIGH STABILITY RESISTORS
HS3 750 1 to 500M i 93 500

Tolerances available ±5% 2% 1%

WIREWOUND RESISTORS

LM
LP

5 & 10
5 & 10

- I 5 to 100K I 72- 5 to 100K 72
300
3e0

CERAMICAPS

CER
HK

HKD

Tubular
Tubular

Disc

500
500
500

3 to 470pf
470 to 5000pf
470 to 5000pf

141
141
141

500
500
500

LAB 
LAB
LAB 
LAB 
1,,AB
LAB

LAB
LAB

LA
1.413

LAB
LAB
LAB

with
LAB Continuous

Storage Units

Thousands of LAB Continuous Storage
Units are daily solving the problem of

control and storage of the great range of resistors.
Compact, and capable of storing up to 720 separate
resistors, LABpak make selection positive, simple
and speedy. Now that Ceramicaps, Histabs and
Wirewound resistors have been added to the
carded range the usefulness of LABpak storage
units is enhanced.

FREE with any purchase of the LABpak range,
these units are the complete answer to the
storage problems of small production units,
laboratories, etc.

MAKE UP YOUR ORDER TODAY - DELIVERY EX -STOCK

All LABpak resistors are carded in ohmic
value, rating and tolerance, colour indexed and
tabbed for easy selection.

Tolerances, available ±2% 10%

The LAB Continuous Storage Units are available from your normal source of supply, but more detailed information and literature can be obtained from

THE RADIO RESISTOR COMPANY LIMITED
50 ABBEY GARDENS, LONDON, N.W.8 Telephone: Maida Vale 5522
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RATING UP TO 2 kW

FREQUENCY RANGE . . .. 2 Kc/s to 2 Mc/s

H.F.

POWER
TRANSFORMERS

H.F. power transformers of outstanding effi-
ciency are the latest additions to the Mullard
range of high quality components designed
around Ferroxcube magnetic cores.
Utilising the unique characteristics of Ferrox-
cube to the full, Mullard H.F. transformers are
smaller, lighter, and less costly than trans-
formers using alternative core materials. These
advantages are particularly marked in trans-
formers required to handle powers of up to 2kW,
between the frequency range 2kc/s to 2Mc/s.
Mullard transformers are already finding wide
use in applications as diverse as ultrasonic H.F.
power generators and aircraft power packs
operating from an aircraft's normal A.C. sup-
ply. In the latter application, the low leakage
field of Ferroxcube can eliminate the need for
external screening, thereby reducing the size
and weight of the transformer even further.
As with all Milliard high quality components,
these H.F. power transformers are designed and
built to engine6rs' individual specifications.
Write now for details of the complete range of
components available under this service.

Mullard Friullard
Ticonal' permanent magnets

Magnadur ceramic magnets

Ferroxcube magnetic cores

MULLARD LTD  COMPONENTS DIVISION  CENTURY HOUSE SHAFTESBURY AVENUE WC2
MOM
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When it's RELAYS contact
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Upper illustration: Series too a.c. Lower illustration: Series x51 a.c.
operated; Series 105 d.c. operated. operated; Series 156 d.c. operated.
Contact ratings up to to amps. con- Contact ratings up to 15 amps
tinuous. Switching: one to six poles continuous. Switching : double
in various combinations. Overall pole change -over or double pole
size:2 r long by t i" wide by Jr deep. single throw. Overall size: 211" long

by ti" wide byti" deep.
Coils are wound for standard voltages up to 250V. A.C. and 140V. D.C. Consumption
is 3 watts D.C. or 6 V.A., A.C.. Coils can be supplied vacuum impregnated.
Please write for illustrated leaflet.

EXNING ROAD NEWMARKET

1

-

'1

-r

telephone: Newmarket 3181,2,3 Telegrams: Magnetic Newmarket
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For Hospitals,
Factories

Reception Lounges,
Departmental

Stores,
Banks & Clearing

Houses,
Arenas, Theatres,

Offices.

adiopage
an entirely new
concept of staff
location

locates key men
instantly . . .

unerringly

calls are selective
. . . private . .

exclusive

receives the
spoken word
clearly . . .

infallibly

adthPage
a complete sol-
ution to con-
tact "elusive "
personnel

)BRITISH COMMUNICATIONS CORPORATION LIMITED
Second Way, Exhibition Grounds, Wembley, England
Telephone: WEMbley 1212 Telegrams BEECEECEE, WEMBLEY
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No engineer
can resist
a resistor
by
DUBILIER

An extremely wide range of Dubilier resistors is available both for development and production purposes.
This range covers insulated wire -wound, power wire -wound, precision wire -wound, ultra high range, high stability,
high voltage and high frequency resistors.

W's\'` XX
Type BT insulated resistors are
completely protected by a
phenolic resin housing which
is sealed at the ends. Type
BTS is rated at z watt and
Type BTB at 1 watt at 70° C.
Resistance range is 10052
to 10Mi2 (BTS)
and 39052 to 22PLC2
(BTB).

Type BTS resistors are also
available in attractive handy
cartons of twelve. These
cartons protect the
resistors from dirt and
permit easy storage
and selection in the
laboratory or workshop.
Save time and trouble
by ordering all your

watt resistors in
the handy carton.

DUBILIER CONDENSER CO. (1925) LTD., Ducon Works, Victoria Rd., North Acton,W.3. Telephone: ACOrn 2241. Telegrams: Hivoltcon Wesphone London
DN 159E1
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L

Precision

These new moulded -type Resistive Elements are unequalled in their individual
accuracy. They form a vital link in. the efficient operation of either

semi -automatic or automatic instruments or machines and can be manu-
factured to conform precisely to any pattern of values along the complete

scale of the track. This fact, coupled with their lightweight characteristics,
makes Plessey Resistive Elements pre-eminently suitable for use in

lightweight precision electro-mechanical assemblies of great sensitivity, for
both Services and advanced Industrial applications. Having an almost

indefinite life they can, in many cases, replace conventional types with
considerable saving in maintenance costs on complex electronic gear.

The Company has established a Unit, the special function of which is
to discuss new applications, to produce Precision Resistive Elements

to specifications or to supply complete electro-mechanical assemblies. Design
engineers and others engaged in projects calling for Precision Resistive

Elements can obtain further particulars from the address below.
Plessey

THE PLESSEY COMPANY LIMITED

DEPT: S.R.P  KEMBREY STREET  SWINDON  WILTS  Telephone: SWINDON 5 4 6 I, ext 19

P.R.E. le
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Valves for R.F. Heating

POWER OSCILLATORS

The increasing use in industry of
R.F. heating has led to the develop-
ment by the English Electric Valve
Company of these two products. They
are designed for R.F. generators of
6kW and upwards, and are particu-
larly suitable for operation under
factory conditions. Both the 10 kW
and 20 kW types are available in
air-cooled or water-cooled versions.

POWER RECTIFIERS

These two power rectifiers, of 36 kW
and 90 kW output, are particularly
suitable for use with the power
oscillators shown above. The English
Electric Valve Company's range in-
cludes mercury -vapour filled and
xenon filled rectifying valves with
outputs from 7 kW to 630 kW. Full
data will be sent on request.

'ENGLISH ELECTRIC'

ENGLISH ELECTRIC VALVE CO. LTD.
Waterhouse Lane, Chelmsford
Telephone : Chelmsford 3491

AP 300/38



44 WIRELESS WORLD JUNE, 1956

Another DALY Electronic Achievement

Vect
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CAPACITORS IN REDUCED SIZES WITH
FULL VALUES AND WORKING VOLTAGES

SEND NOW for new leaflets with up-to-date information on.
this new range of capacitors.

DALY has succeeded in maintaining full capacity values and
working voltages in more compact designs specially suited to
ultra -modern equipment.

PHOTO -FLASH EQUIPMENT DEAF AIDS PRIVATE TELEPHONE
INSTALLATIONS AMPLIFIERS D.C. POWER UNITS SPOT
WELDING EQUIPMENT  TEST -GEAR  MAGNETISATION EQUIPMENT

Behind DALY capacitors lies 20 years of making only
electrolytics, highly specialized experience which engineers
throughout the world are finding invaluable, and which is

readily available to you.

DA LY
ELECTROLYTIC CAPACITORS

CONDENSER SPECIALISTS FOR OVER 20 YEARS

DALY (CONDENSERS) LTD., WEST LODGE WORKS, THE GREEN, EALING LONDON, W.5. Phone: EALING, 3127-3-1 Cables: DALYCON, LONDON

An essential reference book for ALL users of TRANSFORMERS & CHOKES

SAIDNERS RADIO
CATAL O GUE
The full catalogue is available
free to industrial concerns
An abridged edition is for-
warded to private users

GARDNERS RADIO LTD., Somerford, Christchurch, Hants. Tel. Christchurch 1021
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A.I.D & A.R.B - APPROVED

POWER CONTROLS

Rotary Transformers
Have you a transformer problem ?

If so, we can help you. We can undertake to develop and
manufacture rotary transformers to your specification.
The illustration shows a typical transformer which we are

Power Controls Ltd., Exning Road, Newmarket, Suffolk manufacturing for a specific requirement. Made for 6, 12 or
Telephone: Newmarket 3181. Telegrams: Powercon, Newmarket 24 volts D.C. input, it can supply a continuous D.C. output

of 35o volts at 3o mA. or an intermittent output of 310 volts
at 6o mA. The no-load current consumption is 2.2 amps. at
11.5 volts and the ripple voltage is less than 6 volts r.m.s.
on 6o mA. load. The size is only 4-9/16" long by 2-21/32"
across the brush terminals.
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DEFLECTOR COILS
designed for 70° Deflection
and employing Cascellat:d
Ferroxcube core.

TELEVISION COILS
wound to specification.

tAffrianr,
Deelex4"/&w

v:

LINE TRANSFORMER
employing a Ferroxcube core
and incorporating Width and
Linearity Controls. E.H.T.
13.5 KV.

also 13 CHANNEL T.V. TURRET TUNERS

EXPAND AND
LABORATORY BALANCED. The TSL
LORENZ LP312-2 is a main bass I2in. diaxial
speaker combined with two LPH65 electro-mag-
netic high frequency TREBLE units permanently
mounted coaxial ly across the front of the main bass
speaker at such an angle to give full spherical
binaural response. All are laboratory balanced
and matched for perfect tone with a frequency
range of 20 cycles to 22,500 cycles essentially level
output. To ensure level frequency response the
voice coils ol the two treble speakers are fed through
a specially designed crossover network which
balances the frequency response of the three speakers
as a combined unit

IMPROVE ANY
The TSL LORENZ LPH 65 is the basic treble speaker
used in the TSL LORENZ Sound System Round
in shape to ensure smooth, melodious sound the
plastic 'cone is fully tropicalised Special features
are the super high flux density magnet of 17.500

LPH65 gauss and non-per'orated back plate.

SOUND SYSTEM
SPECIFICATION LP3I2-2
IMPEDANCE 15 ohms; FREQUENCY RANGE 20-22.500 cis; POWER
RATING 25 w , PEAK POWER RATING 40 w.; DIAMETER Bass 121 inches
Treble 24 inches; DEPTH Bass 74 inches Treble 2 inches; BAFFLE OPENING
10i ,nches: SPEECH COIL DIAMETER Bass 1.5 inches. Treble inch;
FUNDAMENTAL RESONANCE Bass 20 c/s. Treble 1,600 c/s: FLUX
DENSITY Bass 17,500 gauss Treble 17.500 oauss; atITERMLATIODUON
PRODUCTS under 0.5%; CROSSOVER FREQUENCY 2 000 cis;
FINISH Grey and blue vitreous anti -corrosion stove enamel.

RETAIL PRICE £14.0.6. (not subject to Purchase Tax).

ROCKSTONE WORKS . DOMAN ROAD
CAMBERLEY . SURREY

TELEPHONE CAMBERLEY 1360

SUPER HIGH FIDELITY THIS YEAR
Let your cars be your judge . . . crisp,
clear, natural reproduction without coloration
with TSL LORENZ speaker units. Ten years
ahead in engineering and design this speaker
unit will enable you to design and build up a
sound system in your own home which will
truly add the miracle of LIFE to the magic of
music . . .

No Extra Cost. You get these extra features at
no extra cost with every TSL LORENZ Sound
system . . . Greater output and more sensitivity
. . . heavy duty oversize speech coil . . . Super
high flux magnet . . . Permanently flexible
self -damped cone . . . Multi -parameter cone
fully tropicalised . . . Sealed in air gaps . . .

built-in centralizing device for perfect gap
alignment.
Improve your own H.F. Sound System. For those
devotees of high fidelity who possess bass speakers fitting one
or more LPH65 treble units will greatly extend your range
of super fidelity reproduction. They are, without a doubt,
the most sensitive and efficient treble reproducers research has
revealed to dare. The non -perforated back plate ensures
that the LPH65 can be used with any other speakers irrespect-
ive of make or type without interaction taking place.

SPECIFICATION LPH65
HIGH FREQUENCY CONE -HORN TYPE TREBLE UNIT.
IMPEDANCE 5.5 ohms; FREQUENCY RANGE WITH
SUITABLE HIGH PASS FILTER CONDENSER 2,000-

22,500c/s; POWER A AS RATING SINGLE
UNIT 3 w.; PEAK POWER RATING AS A
SINGLE UNIT 5 w.; DIAMETER 21 inches;
DEPTH 2 inches BAFFLE OPENING 2,} inches;

PRICE 39/6. (including Purchase Tax).

Excluswe,v distributec throughnu, Great Britain and the Commonwealth by  Details of Bass -Reflex enclosures for the TSL LORENZ LP312-2 may be obtained from

TECHNICAL SUPPLIERS LTD., HUDSON HOUSE, 63 GOLDHAWK RD., LONDON, W.12. SHEpherds Bush 2581/4794
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The first of the Elac

Series of
High Fidelity Units

9 x 5 Elliptical Speaker
Type 59T.

This unit is designed to give good quality at domestic volumes,
it can be operated successfully in conjunction with a normally good

receiver.

Where a Power Output Stage providing more than 4 watts is
used, 2 or more speakers are recommended.

Flux Density, 8000 gauss (27,500 Maxwells) Frequency
Response 40-12,000 Cps.

RETAIL PRICE 38/2 inc. Tax

With Transformer 49/4 inc. Tax

\

ELECTRO ACOUSTIC INDUSTRIES LTD
STAMFORD WORKS. BROAD LANE. TOTTENHAM. N.IS TEL: TOTtenham 0 0 5-9
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Basic Mathematics for Radio Students2nd. Ed.

By F. M. Colebrook, B.Sc., D.I.C.,
A.C.G.I.
Covers the gradual development of
mathematics step by step. Includes
Elementary Algebra, Indices and Log-
arithms, Equations, Continuity, Geo-
metry and Trigonometry to Differential
and Integral Calculus, and shows how
the mathematical methods are developed
and applied to radio problems.
298 pp. 10s. 6d. net. By post 1 Is.

Radio Interference Suppression 2nd. Ed.
By G. L. Stephens, A.M.I.E.E.
Explains the origins of electrical inter-
ference and principles of suppression
as applied to radio and television recep-
tion. Suppressor components and methods
of locating interference are fully discussed
and special attention is given to sup-
pressing interference with television
receivers.
132 pp. 10s. 6d. net. By post I ls. Id.

Books for students and engineers

Short -Wave Radio & the Ionosphere 2nd. Ed.

By T. W. Bennington.
Explains simply the reasons for the
changes in the state of the ionosphere
during the day and at different seasons
and shows how the choice of wavelength
for signalling between different points
on the earth's surface is influenced.
138 pp. 10s. 6d. net. By post 1 ls. 2d.

Published for

"Wireless World"
Obtainable from booksellers

or direct from

ILIFFE & SONS LTD.

Dorset House Stamford St. London S.E.1

-towards 'election-

LOWTHER LINEAR AMPLIFIERS
Exclusive Lowther Design and Build

Lowther Linear Amplifier
LL.1O £25

The new range " Lowther Linear " amplifiers sur-
pass all previous multi -loop feedback or basic ultra

linear technique by the utilisation of the suppressor

grid of the Mullard pcwer pentode EL34 into the

distributed load circuit which enhances the per-
formance in all detail.

Generous in design, the amplifier's performance will

remain at its high laboratory test specification

throughout many years of use.

THE LOWTHER MANUFACTURING COMPANY,
LOWTHER HOUSE, ST. MARK'S ROAD, BROMLEY, KENT, ENGLAND. Tel.: RAVonsbourne 5225
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,............

HIGH FIDELITY
plus

HIGH VERSATILITY
Behind the new RCA High Fidelity Amplifier stands
over a quarter of a century's skill and experience
in designing professional sound reproducing equip-
ment. This Amplifier includes several exclusive
features entirely new to audio engineering, thus
making it many years ahead of its time both in
design and construction.*
The resulting performance will be found to give a new
meaning to high fidelity reception and a new realism
to recorded music.
The RCA High Fidelity Amplifier can be incorporated
successfully into any existing home audio system.
The versatility of its input and output facilities
coupled with the wide measure of control afforded
by the Pre -Amplifier means that it can be used in
conjunction with most high quality audio equipment.

71zur OttkorArrn-Lc

RCA PHOTOPHONE LIMITED
An Associate Company of Radio Corporation of America

Lincoln Way, Windmill Rd., Sunbury -on -Thames Middx.
Telephone: Sunbury -on -Thames 3101.

PRE -AMPLIFIER
INPUTS-Magnetic Pickup
B.78. 16 my input for rated output. 300 c/s Turnover.
6 DB Roll -off at 10 Kes.
A.78. 14 my input for rated output. 500 c/s Turnover.
16 DB Roll -off at 10 Kc/s.
L.P. 13.5 my input for rated output. 500 cis Turnover.
12 DB Roll -off at 10 Kc/s. Flattened LF at 50 c/s to
+ 13 DB.
R.I.A.A. 11.5 my input for rated output. 500 cis Turn-
over. 14 DB Roll -off at 10 Kc/s. 3 DB Flattening at
50 cis.*
Crystal Pickup. .35 volt with inbuilt equalisation from
constant amplitude to constant velocity output
enabling switched replaying characteristics to be
accurately employed.
Radio/Tape High Level 200 my. Flat characteristic.
Low level 50 my. Flat characteristic.
Microphone 6.5 my for rated output. Flat character.
istic.
Mixer Facilities for microphone input, with radio/tape
gramo inputs.*
OUTPUT. 1.2 volts from cathode follower stage.
TAPE RECORDING OUTPUT. 1.2 volts cathode
follower independent of monitoring.
BASS & TREBLE. Plus and minus 14 DB at 50 cis and
10,000 cis.
VOLUME. Twin ganged control giving correct
gradation.*
LOW-PASS FILTER. Switched 10 Kc/s, 7 Kc/s,
5 Kc/s and Flat.
HIGH-PASS FILTER. Inbuilt, attenuating below
20 c/s.
FILTER SLOPE. Variable to 35 DB per octave.
POWER REQUIREMENTS. 375 v/7 ma, 6.3 vl
I amp.

MAIN AMPLIFIER
OUTPUT. 12 watts rated. Peak in excess of 20
watts over 25-20,000 cis.*
DISTORTION. Total harmonic less than .1% at
10 watts -700 cycles.
NOISE LEVEL. 85 DB below rated output.
DAMPING FACTOR. Variable from positive to
negative values.
FREQUENCY RESPONSE. Within 0.2 DB
20-25,000 c/s ± 0.5 DB 10-60,000 c/s.
FEEDBACK. 40 DB total.*
OUTPUT IMPEDANCES. 4 ohms, 7 ohms, 15
ohms.
INPUT VOLTAGE. 1,.2 v. for rated output.
ANCILLARY POWER SUPPLIES. 375 Volts
45 milliamps. 6.3 volts 2.5 amps available for VHF
Tuner, Pre -amplifier and Tape Reproducer amplifier.
POWER CONSUMPTION. 130 VA at full load.
AC Input 100/150 and 200/250 volts.
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deve/gp/vepts
lightweight

high temperature

01 WESTALITE E*4

METAL RECTIFIERS

WESTALITE lightweight high tem-
perature rectifiers suitable for operation
in ambient temperatures of up to
805C. are now available in production
quantities.

Units can be supplied with various
finishes to comply with RCS.1000
categories H.1. and H.2.

Dept. W.W.6. Write for details to :-
W E ST INGHOUSE BRAKE & SIGNAL COMPANY LIMITED

82 York Way, King's Cross, London, N.I. Telephone TERminus 6432.

rin IT

n@L? magnetic recording tape

GIVES ALL FOR THAT LITTLE EXTRA

1,000 metre for professional
use
1,200 ft. on plastic spool

600 ft. on plastic spool
300 ft. on plastic spool
150 ft. miniature tape for
Postal recordings.

Special tapes for GRUNDIG TIC 9.
TK. 819 and STENORETTE.

Also
the New Thin Long Playing Tape
giving 50% more tape on the
same spool.
Please write for further details

Wear doesn't tear; nor do scratches impair . . . TAPE for
recording designed for witholding all halts and all faults from
sonic events ... What's more it prevents all defects on re-
peats ... it's as tough as tape can be since it's based on
PVC . . . for that little more initially you get precious
durability.

In short :

You get so much more - For that little extra.

F. A. HUGHES & CO. LTD.
DEVONSHIRE HOUSE PICCADILLY LONDON WI

Telephone : Mayfair 8867

In

KAStf.
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A.T.E. single -channel v.h.f.

equipment type RL is designed for

a variety of applications where an

easily installed and simply main-

tained system is required. Over any

type of terrain it provides normal

point to point communication or,
alternatively, it can be linked in

with existing telephone circuits

without modification of equipment.

Radio links with RL equipment are

a practical, economic and reliable

alternative to land lines - partic-
ularly suitable where contact is to be

established with isolated communi-

ties and individual subscribers,

remote from main trunk routes.

Pole -mounted battery operated
country set.

%N,
N %

N

'N

N
THE EQUIPMENT

HAS THE FOLLOWING
CHARACTERISTICS:

Amplitude
or Frequency

Modulated
Mains

or battery
operated

Operates
in range

54--186
MO

Transmitted
power

0.6W --10W

'

,.

, '

THE
INVISIBLE

LINK

ATI4571-BX107

Typical installation
of mains operated RL equipment-

four duplicated terminals
in Sarawak

AUTOMATIC TELEPHONE & ELECTRIC CO. LTD.
RADIO & TRANSMISSION DIVISION

Strowger House, Arundel Street, London, W.C.2.
Telephone: TEM* Bar 9262 Telegrams: Strowgerex London.
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ARE YOU SEARCHING?

L?I%
FOR HIGH QUALITY

ELECTRONIC MINIATURES
Make contact with Ardente Acoustic Labora-
tories Limited, for details of high -quality
M iniature Earp hones,Transformers,Sw itches,
Volume Controls, Plugs and Sockets; also of
the widely -known ARDENTE Hearing Aids.

SUB -MINIATURE
TRANSFORMER

SIZE
.315" x .425" x .530"

OEMPIM
MIME

111=11111\\111111

TRANSFORMER 11073
INDUCTANCE AT

 V PAIS 1000c3

2 JA 3 A .13 0

Of robust construction; its unit ue de ign of laminations
enables Transformer characteristics to be c osely controlled,
despite its small size. Weight: 12 ozs. Lead -out wires
are colour coded for phase sense of windings applications.

Specially designed apparatus, capable of detecting one short-
circuited turn of 50 SWG in 5,000 turns, is used in manu-
facture to safeguard against premature failure caused by
electrolytic action on the fine wire at short-circuited points.

A comprehensive range is available. A typical example is
a Transformer with primary inductance of 100 Henries with
no D.C. in the winding. The graph shows variation of
primary inductance with D.C. in a similar unit.
Special designs of Transformers are produced to meet
individual requirements.

THE MINIATURE EARPHONE
will be featured in a following advertisement;
details will gladli, be sent on request.

ELECTRONIC
COMPONENTS

Details on request to

ARDENTE ACOUSTIC LABORATORIES LTD.
8-12 Minerva Road, North Acton, London, N.W.10

Telephone: ELGar 3923 (5 lines)

YOU'RE ON THE RIGHT TRACK with

EGEN
components

In design, dependability, accuracy and freedom from wear
these Egen components are quite outstanding. They are backed
by unrivalled experience of the requirements of television and
electronic equipment manufacturers.

-)

DUAL POTENTIOMETERS
with concentric operating
spindles. Incorporating many
outstanding design features,
including multiple contact
rotors and thorough screen-
ing between sections. Control

spindles can be supplied to suit customers'
requirements. Type 136 less switch. Type
137 with SPST switch. Type 138 with
DPST switch.

PRE-SET POTENTIOMETERS

Completely enclosed in high-grade
phenolic mouldings. Solder tags
heavily silver-plated for quick solder-
ing. Fully insulated spindles with inte-
gral control knobs. Tapped for 2 -hole
6 B.A. fixing on r centres. Type 126,
wire -wound. Type 127, carbon.

MINIATURE POTENTIOMETERS

j" diameter: utmost reliability within a
very small compass. Positively located soldering tags, silver-
plated for easy soldering. All steel parts rustproof. Standard values
available, from 5000 ohms to 2 megohms. Type 115 less switch,
Type 105 with specially designed 2 -pole Q.M.B. switch.

CONCENTRIC SWITCH POTENTIOMETERS

Thorough screening between
switch and potentiometer. Con-
centric operating spindles give
independent operation of switch or
potentiometer with 'one -control'
simplicity. Quick make -and -break
action mains switch. Knob location
to suit specified requirements.
Type 154 with SPST switch,
Type 155 with DPST switch.

The wide range of EGEN controls includes also: Standard Carbon
Potentiometers Type 102, Pre-set Resistors, Inductance Coil
Assemblies, Sub -Miniature Potentiometers, (for use in miniature
electronic apparatus) and TV Aerial Plug and Socket.

EGEN ELECTRIC LIMITED
CHARFLEET INDUSTRIAL ESTATE

CANVEY ISLAND  ESSEX Phone: Canvey Island 691/2
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RADIO RELAY

Their CONSTANT PERFORMANCE....

H. F. HEATING

BEAM TRANSMISSION

SERVO CONTROL

PROCESS CONTROL
S

ELECTRO-MICROSCOPY

In much of today's highly sensitive electronic equipment
and processes consistent high performance is possible only
if the supply voltage is stabilised to the specific value for
which the equipment is designed. Without constant
voltage, instruments become unreliable, communications
are interrupted, process control becomes erratic, products
become degraded and discredit falls on the manufacturer.
Advance Constant Voltage Transformers provide the answer
to these problems. Entirely automatic, with no moving
parts, they can accommodate wide voltage variations in
the supply over a range of ±15% of nominal, providing
a stabilised voltage within ± 1%.

czo

lt4' I

INSTRUMENTATION

demands

CONSTANT

VOLTAGE

glikgyggsatiffikli

Standard models are
available covering
power requirements
from 4 watts to
6 kilowatts.

AC voltage stabilisation is our busi-
ness and our technical represent-
atives are at your service if you
encounter difficulties of this nature.
We shall be most pleased to forward
to you fullest details upon request.

Write for folder W.28.

CONSTANT VOLTAGE
TRANSFORMERS

ADVANCE COMPONENTS LTD ROEBUCK ROAD HAINAULT ESSEX Tel.: HAlnault 4444
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GL50 '4

PRECISION High Fidelity
4 SPEED TRANSCRIPTION UNITS

WITH VARIABLE SPEED ADJUSTMENT.
MAIN FEATURES

 Speed continuously variable from 29 r.p.m. to 86 r.p.m. Pre-set
adjustable "click -in " position for 78, 45, 331 and 16 r.p.m. Playing old
celebrity discs requiring speeds above 78 r.p.m. Tuning record pitch to a
musical instrument. Correcting for mains frequency variations.

 Accurately balanced heavy precision made
turntable eliminates Wow and Flutter.

 Unique VERTICAL EDGE -DRIVE PULLEY
principle eliminates Rumble.

 Less than 1% change in speed for up toi
13% change in Line Voltage.

 Large resilient 4 -pole constant velocity
motor.

 Model G.L.50/4 and G.L.56 fitted with
weight adjustable precision Pick -up -Arm
with plug-in shell, incorporating the
Superb Goldring Variable Reluctance Cartridge No. 500.

TYPE GL50/4 Low loading velocity operated
Automatic Stop

Price £15.15.0
P.T. £6.2.10

TYPE GL55. Without Pick-up. FITTED WITH BAND
LOCATION DEVICE Price £12.12.0

P.T. £4.18.4

TYPE GL56. Complete with Pick-up. FITTED WITH BAND
LOCATION DEVICE Price £16.16.0

P.T. L6.11.0
DIAMOND STYLUS EXTRA £3.15.0

P.T. £I.9.3

Write for technical reports to-

THE GOLDRING MANUFACTURING CO. (GT. BRITAIN) LTD.
486/488, HIGH ROAD, LEYTONSTONE, LONDON, E.II. LEYtonstone 8343-4-5

 YOU CAN RELY ON US
Stockists of all Radio and Electronic components for
manufacturers, laboratories, Educational authorities,

and the amateur.
SPECIAL OFFER

WE HAVE ACQUIRED A LIMITED NUMBER OF THE FOLLOWING NEW INDUCTION
MOTORS :
RATING AT SYNCHRONOUS SPEED OF 1,500 RPM - 220/230 V. 50 c/s
I PH CAPACITOR 1/80 H.P. CONT. RATING AT 1,425 R.P.M. COMMERCIAL USE

I/8th H.P.
SIZE 4 1/4" DIAM. SHAFT I 3/8" X 5/16"
PRICE COMPLETE WITH CONDENSER 55/-

MULLARD 510 AMPLIFIER AND G.E.C. 912 AMPLIFIER-ALL PARTS STOCKED
AND AVAILABLE ON H.P.

INCLUDING ELCOM, BULGIN, TCC, HUNTS, DENCO ETC.
DETAILED LISTS ON ABOVE AVAILABLE

ALL AVO, TAYLOR, INSTRUMENTS FROM STOCK
NEW CATALOGUE AVAILABLE 24d. STAMP.

RADIO SERVICING COMPANY
82, SOUTH EALING ROAD, LONDON, W.S.
Next to South Ealing Tube (TURN LEFT) 9 to 6 p.m., Wed. I o'clock.

Telephone : EAL. 5737
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INSTRUMENTS

Price £150 *net ex works (valve extra).

R.F. BRIDGE TYPE B.601
15 Kc/s TO 5 Mc/s

A highly accurate transformer ratio arm bridge
for the measurement of capacitance, resistance
and inductance within the range 0.01 pF to
0.02 NF, 10 SZ to 10 M 0 and 0.5 pH to 50 mH.
It can be used to measure complex imped,
ance8, balanced or unbalanced, or between
any pair of terminals in delta formation.

X -BAN D OSCILLATOR
TYPE S.381

Avariable frequency oscillator for the range
3.0 to 3.55 ems. using a CV.2346 Klystron
in a co -axial cavity. The output remains
constant within ± 2 db over the whole
frequency range and the power will be
between 15 and 35 mW according to the
valve employed. Frequency stability 2 in
10' and calibration 3 In 104.

Price £125 net ex works.

D.C. DECADE
POTENTIOMETER-TYPE K.112
Five decades of Minalpha wire resistors
arranged in potentiometer form to give
ratios between 0 and 1 in steps of .00001. For
ratios between 0.1 and 1, the accuracy is
better than .01%. Total resistance 100,000
ohms-applied input voltage 300V maximum.
The assembly, is specially aged for long-
term stability.

Price £225 net ex works.

FOR FURTHER DETAILS WRITE OR TELEPHONE

THE WAYNE KERR LABORATORIES LIMITED  NEW MALDEN  SURREY  MALDEN 2202
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We
No

A PERFECT COMPANION TO THE

tinmoisseur
TRANSCRIPTION MOTOR

introduce the Super Lightweight Pickup Mark II.
other pickup has all these outstanding features :

Frequency range 20 cycles to 20,000 cycles at 331 r.p.m.
4 grams downward pressure.
Total armature mass 4 milligrams suspended on nylon.
Armature retracts into head if accidentally dropped.
The armature system is easily replaceable at home.
100% screening of coil by magnet to minimise hum.
No needle talk from surface to record.
Voltage output 15 m. V. from L.P. disc.
Immediately replaceable with the Connoisseur Mark I head.
Price: Pickup and head, Diamond armature, E8115/-, plus P.T. E3/14/10. Head only,
£6/12/-, plus P.T. E2/1615. Replaceable Armature System, E4110/-, plus P.T. E1/18 6.
Pickup and head, Sapphire armature ES/13/-, plus P.T. E2/814. Head only 43 10 -,
plus P.T. E1/9/11. Replaceable Armature System E1141-, plus P.T. 10/4.

Gramophone fans all over the
world use the " Connoisseur "
Variable 3 -speed Gramophone
Motor, 12in, turntable, virtually
vibrationless with mechanical
speed change (not braking action)
gives finest reproduction.

Price : £20, plus P.T. £8.11.0.

A. R. SUGDEN & CO. (ENGINEERS)
WELL GREEN LANE, BRIGHOUSE, YORKSHIRE.
OVERSEAS AGENTS:
SOUTH AFRICA: W. L. Proctor (Pty.) Ltd., 63, Strand Street, Cape
Town. CANADA: The Astral Electric Co. Ltd., 44, Danforth Road,
Toronto 13, Ontario. NEW ZEALAND: Turnbull & Jones Ltd.,
Head Office, 12/14, Courtenay Place, Wellington. HONG KONG:
The Radio People Ltd., 31, Nathan Road, Hong Kong.

LTD.
Phone : Halifax 69169. Grams : Connoiseur Brighouse.

MAIN DISTRIBUTORS:
AUSTRALIA: British Merchandising Pty. Ltd., 183, Pitt Street,
Sydney, and J. H. Magrath (Pty.) Ltd., 208, Little Londsdale Street,
Melbourne. EAST AFRICA: International Aeradio (East Africa) Ltd.,
P.O. Box 3133, Nairobi. MALAYA: Eastland Trading Co., 1, Prince
Street, Singapore.

TELCON CELLULAR POLYTHENE
INSULATED DOWN LEADS

This new range of 75 ohm coaxials has been especially designed for
the reception of Band II (FM sound 87.5 - too Mc/s.) and Band III

(Television 174-216 Mc/s.).

Attenuation db/I00 ft. ET5M ET6M ET7M ET8M ETIOM
10 Mc/s. 1.3 ... 1.5 ... 1.0 ... 1.1 ... 0.6
50 3.0 ... 3.4 ... 2.3 ... 2.6 ... 1.5

100 4.3 ... 4.8 ... 3.2 ... 3.6 ... 2.2
200 6.3 ... 7.2 ... 4.9 ... 5.3 ... 3.3

Dimensions (inches)
Centre Conductor 1/0.022 7/0.0076 1/0.029 7/0.010 1/0.044
Over Cellular TELCOTHENE 0.093 0.093 ... 0.128 ... 0.128 0.200
Over Wire Braid 0.117 .. 0.117 ... 0.152 ... 0.152 0.230
Over TELCOVIN sheath 0.157 .. 0.157 .. 0.202 .. 0.202 .. 0.290

please ask for a copy of Publication TV5
THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO LTD, TELCON WORKS, GREENWICH, 5E10. TEL

BRANCHES: BIRMINGHAM, CARDIFF, LONDON, MANCHESTER, NEWCASTLE AND NOTTINGHAM

GREENWICH 3291
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HEADLINERS

AT LONDON
AUDIO FAIR

See and hear these and
all other W.B. lines at
our London Office
(109 Kingsway, W.C.2)
any Saturday between
9a.m. and 12 noon.

THE recent Audio Fair was noteworthy for the
tremendous interest in High Fidelity shown by the

many thousands of visitors. Nowhere was this interest and
enthusiasm more marked than at the Whiteley stand and
demonstration room, where many tributes were paid to the
performance of the new W.B. Speakers described below.

Quite apart from this natural interest in new lines, such
well -established products as the H.F. Ica 2 Speaker, the
Tweeter units, the W.B. 12 Amplifier and the ready -to -
assemble cabinets, all attracted considerable attention.
This year, there are more W.B. products than ever before :
ask your usual dealer to demonstrate these lines, or write
for descriptive leaflets.

H F.1214
12" P.M. Unit, 14,000 gauss magnet. Fitted
with cambric cone and mid -range frequency
stabilizers and die-cast chassis. Handling
capacity, 15 watts. Frequency response,
25 c.p.s. 14,000 c.p.s. Bass resonance,
39 c.p.s. Price £9.15.6 (no Tax).

T.816
8" P.M. Unit, 16,000 gauss magnet. Fitted
with fibre paper cone and die-cast chassis
with a handling capacity of 15 watts when
used with a 1,500 c.p.s. cross -over. Fre-
quency response up to 17,000 c.p.s. Imped-
ance 15 ohms. Price £6.1o.o (including P.T.)
Cross -over network type CX1500, 38/3,
Sloping Dual -Front Cabinet (identical open-
ings front & back) handsomely finished in
polished walnut, size 13"x rorx 74", £3.17.6

12" Concentric Duplex
12" P.M. Unit, L.F. gap flux density of
14,000 gauss. H.F. gap flux density of
17,000 gauss. Fitted with cambric cone and
mid -range frequency stabilizers. Die-cast
chassis. Handling capacity, 15 watts.
Frequency response, 25 c.p.s. to 17,00o c.p.s.
Bass resonance, 35 c.p.s. Price £25 (no Tax).

H F.816
8" P.M. Unit, 16,000 gauss magnet. Fitted
with cambric cone, die-cast chassis and
universal impedance speech coil providing
instantaneous matching at 3,7.5 and 15 ohms.
Handling capacity, 6 watts. Frequency
response, 50 - 14,000 c.p.s. Bass resonance,
63 c.p.s. Price £6.17.o (including P.T.).

WHITELEY ELECTRICAL RADIO CO. LTDMANSFIELDN.OTTS



58 WIRELESS WORLD JUNE, 1956
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INTERNATIONAL AERADIO LTD.

LONDON, W.I. HYDE PARK 5024
II

111111110111111111111111111

AERADIO HOUSE 40, PARK STREET,

I " 11"I Ill 111111"

THE IAL SHORT RANGE
RADIO TELEPRINTER

TERMINAL

The International Aeradio VHF short range
radio teleprinter terminal is designed to ccm
the highest engineering standard with low in.tial
cost. This equipment is especially valuable where
landline facilities are unreliable or not available,
as may happen between a town and its airport.

ABIX
ANGLE

NOW IN A NEW
RANGE OF 3 SIZES

DELIVERY FROM STOCK

USE ABIX ANGLE FOR SHELVING, RACKS, BENCHES AND
" ONE HUNDRED AND ONE" OTHER JOBS

ABIX ANGLE manufactured from 14 G Steel. Phosphated
and stove enamelled grey. In packets of 100 ft. with 72
sheradized nuts and bolts. The junior size contains 20 gus-
set plates and 60 nuts and bolts (Minimum quantity 100 ft.)

ORDER A TRIAL 100 ft. PACK TODAY!

ABIX

WRITE FOR ILLUSTRATED CATALOGUE.

Also manufacturers of: CYCLE STANDS,
PARTITIONING, CLOTHES LOCKERS,
& ADJUSTABLE STEEL SHELVING.

(METAL INDUSTRIES) LTD.

SENIOR
3" x Ii" CZD

L

 

UNIVERSAL
2f" x If"

JUNIOR
If" 'x If"

   
TAYBRIDGE HOUSE  TAYBRIDGE RD.
BATTERSEA LONDON, S.W.11

FACTORY EQUIPMENT SPECIALISTS Phone: BAT. 8666/7 Grams: Al:nx. Batt. London.
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WIDE RANGE CAPACITANCE BRIDGE

Designed for the accurate measurement of capacitance and
resistance in the range 0.002pF to 100[.LF and to 10,000Mo
respectively.

All measurements are made in the form of a three terminal
network and components can be measured in situ. Accuracy

within ± 1°,1 Frequency 1592 c/s (0)=10,000).

Full technical information on this and other `Cintel' Bridges is
available on request.

CINEMA TELEVISION LTD

A COMPANY WITHIN THE RANK ORGANISATION LIMITED

WORSLEY BRIDGE ROAD LONDON S.E.26
HITHER GREEN 4600

SALES AND SERVICING AGENTS:

Hawnt & Co. Ltd., 59 Moor St. Birmingham, 4

Atkins, Robertson & Whiteford Ltd., 100 Torrisdale Street, Glasgow, S.2

F. C. Robinson & Partners Ltd., 122 Seymour Grove, Old Trafford, Manchester 16
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Introducing the
THERMIONIC T.P.100 AMPLIFIER

and

CONTROL UNIT

THERMIONIC PRODUCTS LIMITED

M. R. SUPPLIES Ltd.

First heard at the London Audio Fair -a brilliantly

engineered quality product by the team responsible

for the world-renowned Thermionic Multi -Channel

Airport Recorder.

HYTHE SOUTHAMPTON Telephone: Hythe 3265.

(Established 1935)
First -elms ELECTRICAL MATERIAL for immediate delivery, carefully packed. Full
:Ind fair descriptions. Prices nett.
B.T.H. SHADED POLE INDUCTION MOTORS. 200-250 v. A.C. 1,400 r.p.m.
din, by Siin. dia., with fin. screwed shaft, torque 500 grm./cms. The ideal silent run-
ning motor for many lab. and domestic uses. Very limited supply at 37/6 each (des-
patch 2/-).
TOTALLY ENCLOSED A.C. MOTORS (English Electric Co.). 230-250 v. 50 c. I ph.,
1,425 r.p.m. split -phase induction, ball bearings. Conservatively rated at 1/10th H.P.
for continuous duty -developing 1/6th H.P. Frame size approx. 71n. by 5iin. dia.
Brand new 23/18/6 (despatch 5/6). We can fill a large variety of small motor require-
ments from stock.
EXTRACTOR FANS. Very well made new units much below normal price. 200/250 v.
A.C. (Induction motor, silent running, no interference). With mounting frame and
hack grille, ready for easy installation. With 81n. impeller (12,000 c. ft./hr.) 25/5/-.
With 101n. Impeller, (15,000 c. ft./hr.) 25/12 8 (des. either 3 ).
BENCH GRINDERS, fitted 220/250 v. AC/DC Motor (suppressed) and two Sin. wheels
(tine and coarse), on -off switch in base. Length 74in. overall, height Olin., width 44in.
The keenest offer in brand-new, first-class Grinders, 24/18,6 (des. 3/-).
SMALL GEAR BOXES. Double worm gear, 300/1 reduction. In die -case housing
2j x 2f x 2in. Ball bearings, transmission op to 1/10th H.P., 45/-.
SELENIUM FULL -WAVE RECTIFIERS (new) D.C. delivery 12/15 v. 4 amps., 15/6,
24/30 v. 4 amp., 27/6 (des. 1/-).
RADIAL STUD SWITCHES, with 20 stud -taps, make before break, 51u. square by 2in.
deep, with laminated switch arm, brand new 7/6 (dee. 1/31.
HIGH DUTY AIR BLOWERS (or extractors). We have in stock a large and useful
range. Example. powered with B.T.H. type CFS 2615 repulsiominduction motor.
Estimated delivery 1,500 c. ft./inin. at sin. W.G. Overall length 2410., width 20in.,
height 18in. Inlet 7in. dia. Outlat 71n. by lie. Weight approx. 1 cwt. Brand new,
in original cases. 222/101- (despatch mainland VA. 20/-).
SYNCHRONOUS TIME SWITCHES, 200-250 v. 50 c. Brand new Sanganao-Weston, in
compact black plastic housing 41n. dia. by 341n. deep, providing up to three on -off
operations per 24 hours, with day -omitting device (use optional), capacity 20 amps.
A.C. (250 v.) £518/6 (despatch 2/-1.
VARIACS (variable transformers). Ex -Govt., perfect. Nominal input 220 volts. Out-
put variable between 200 and 240 v. continuously. Loading up to 1.65 KVA. A low -
Priced unit for colour photo work, photofloods and general lab. use. 26/18/6 (despatch
s/6). Also in stock for immediate delivery full range of PHILIPS' VARIABLE TRANS-
FORMERS, latest models at considerable saving in price. Full details on request.
Also very special offer of brand new 880 Philips' Frequency -independent VOLTAGE
STABILIZERS at 227/10/- nett, Details on request. ELECTROMAGNETIC OPERA-
TION COUNTERS, latest G.P.O. type, brand new, lin. square by 4in. long. Counting
op to 9,999. Resistance 2,300 ohms, therefore euitable for electronic operation, 18/6
(despatch 9d.). ELECTRIC BELLS, well -made Govt. type, Sin. gong, 3/41, v. 3/9 (des-
patch 1/-). RELAYS, 11 v. 2 pole CO., low capacity, suitable for R.F. switching, new,
boxed, 7/6 (despatch 94.). THERMAL DELAY SWITCHES, 6.3 volt, delay approx.

minute, 4/6. MINIATURE RELAYS. approx. lin. cube, 2 pole " make," 650 ohms
5/6. CONDENSERS (paper) 8 mid. 500 v. D.C. wkg., beet makes, 5/6 (despatch

1/6).
Immediate delivery of STUART ELECTRIC PUMPS -all models.

M. R. SUPPLIES, Ltd., 68, New Oxford St., London, W.C.1
Telepho e : MUSeum 2958

DIRECT FROM THE
MANUFACTURER

SPECIAL WALNUT
VENEERED ESCUTCHEON
Outside panel size 19,1ins. x 191ins. to fit
models F3, F3PP and H4, and can be cut
externally to suit your own requirements.
Suitable for building into Radiogram, Book-
case, Cupboard, etc. Complete
with two heavy Steel Angle
Brackets. 2716

Inc_ tax

EXTRAS AVAILABLE
 Matching Good-  Escutcheon  B . S . R
mans Loudspeaker, Cream or Brown Monarch
8in. or 10in. extrusion. Autochanger

AM -FM TUNER
CHASSIS

Power supply incorporating Pre-
amplifier, Bass Treble controls,
FM pick-up switching. FOR
HIGHEST QUALITY REPRO-
DUCTION. Outlet for Tape re-
cording. High sensitivity. High
Gain. Will match
any Power .nc.
Amplifier. tax

ALL GOODS FULLY GUARANTEED and BUILT
TO HIGHEST QUALITY and TECHNICAL STANDARDS
WRITE FOR DETAILS OF THE PRE -AMPLIFIER FOR THE NEW COLLAR()

TAPE TRANSCRIPTOR.

FULL TRADE TERMS AVAILABLE

COMPANY LIMITED
97-99 Villiers Road, London, N.W.2 Phone WILlesden 6678
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Radio
Radar
Television
Electronics
and Polytetrafluoroethylene (PTFE)

THIS COMPANY began experimenting with
PTFE when it was first introduced into this
country. Shortly afterwards we started pro-
cessing and fabricating the material in a special
division of our own factory, giving our own
designation of CF2 (derived from the formula)
to the range of products ultimately produced.

Since that time, our experience, both of the
behaviour of the material itself, during processing,
and the application of its remarkable properties
has been accumulating.

We have developed techniques, and we have
designed special equipment with which to apply
them, so that we now mould, fabricate, and other-
wise fashion PTFE from its basic forms, i.e.
rounds, discs, flat mouldings, rings, cylinders,
rods, tubes, tape and cord, as illustrated, into
innumerable components which are already
widely used by the electrical and electronics
industries. We also have considerable ex-
perience in the application of PTFE dispersion
coatings to a wide variety of materials and
surfaces.

It is obviously impossible for a material of this
kind to attain its full usefulness to any industry
without research and experimental work. We
have set aside a substantial part of our resources
for this purpose, and will willingly co-operate
with any Company desiring to make use of the
material, to the fullest extent of these resources.
By arrangement we will make available facilities
for practical development work to be carried on.

The following Information Bulletins are now
available: No. 4, BASIC PROCESSING AND
PROPERTIES, and No. 5, APPLICATIONS.
Both of these publications will be sent on request to
interested engineers.

Crane
Packing

LTD.

OF SLOUGH
ENGLAN D
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HARTLEY-TURNER

"315"
LOUDSPEAKER

Power Handling
Capacity

Flux Density

Voice Coil
Impedance

Fundamental
Resonance 30 c/s

Frequency Coverage 25 c/s-15 Kc/s.

Chassis

15 Watts Peak A.C.

14,000 Gauss

4 or 15 ohms. (Please
state on order)

Die Cast non-mag-
netic alloy

Overall diameter 128in.

Overall Depth 6iin.

Nett weight 7 lbs. 9 ozs.

Packed weight 9 lbs. 9 ozs.

Oda

 10)

340

0 1000

CIRO

tO 30 50 10 IRO 2 0 SOO )00 200 IOW NOR 3000 NM 00100.
FREQUENCY (CYCLES .En SECOND )

Retail Price 10 Guineas
(Carriage paid in Great Britain)

H. A. HARTLEY CO. LTD.
66, WOODHILL, WOOLWICH,

LONDON, S.E.18.

Phone : Woolwich 2020. Ext. CB32

S. G, Brown provide
Headphones and as-
sociated equipment
for all known pur-
poses. Brochure
'W' sent on re-
quest.

too S.G.Zrown
LIGHTWEIGHT

HEADPHONES

FOR LADIES

Specially designed for
use with dictation and
recording machines.

These' Headphones are extremely
light in weight-only 31 ounces.
They can be worn for long periods
without the slightest discomfort.
They do not disarrange the hair and
are designed to ensure long and
reliable service.

SHAKESPEARE STREET, WATFORD, HERTS.
Telephone: Watford 7241

EXECUTIVES REQUIRE
CRISP, CONCISE
REPORTS-DICTATE
THOSE DETAILS IN
YOUR CAR!
VALRADIO DC AC
CONVERTERS
MAKE DICTATING
MACHINES AND
TAPE RECORDERS
MOBILE
For use too with Record
Changers, Radiograms,
Electric Gramophones, Television
Receivers, and T.V. from country house
lighting plants. (Prices according to
instrument.)
INPUTS

.

ENTREES . ENTRADAS
6, 12, 21, 32, 50, 110 or 200/250 v.

OUTPUTS . SARTIES
.

CALIDAS
110 v. or 230 v. AC, 50or 60 cjs., 30 to 300 w.

Prices DC/AC Converters
From E8.16.0-for Small Motors
From El I.16.0-for Radiograms (including 3 -speed Types).

Units complete ready for use. VALRADIO. Write for descrip-
tive folder, WW/C. ACCEPTED AS THE STANDARD by RADIO
MANUFACTURERS, the Trade and the Aircraft Industry.

(2)

Les rapports destines aux chefs de service doivent etre rediges dune
(aeon bien concise-dictez-less done dans votre voiture!
Les convertisseurs C.C./C.A. " VALRADIO " consentent la mobilise aux
machines a dieter et aux enregistreurs sur bandes.
Its peuvent egalement etre utilises pour changeurs de disques, appareils
combines, electrophones, televiseurs etc., partant d'installations
d'electricite particulieres.

Las relaciones destinadas a los jefes tienen que redaccarse de modo muy
conciso-dictenlas en el cache!
Los inversores C.C./C.A. " VALRADIO " les prestan movilidad a las
miquinas de dictar y a los grabadores de cinta.
TamOien pueden utilizarse pars cambiadores de discos, radio-combinados,
gramofonos electricos, aparatos de television, etc., aprovechando las
instalaciones electricas privadas.

Specialists in converts since .937: VALRADIO LIMITED.
BROWELLS LANE FELTHAM MIDDX. Phone: Feltham 424214837.
OVERSEAS ENQUIRIES TO :- DEMANDES D'OUTRE-MER A :-

TODA INFORMACION DE EXPORTACION HA DE PEDIRSE A:-
E.M.I. SUPPLIERS LTD. - HAYES MIDDLESEX ENGLAND.
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INSULATED TELEVISION DOWNLEAD CABLES
To meet the exacting demands being made on the efficiency of aerial systems,
the Glover range of Cellular Polythene insulated downleads have been designed
to utilise the superior electrical properties of this new form of polythene.
Details of three designs are given as

being most representative of modern
practice.

The two Cables G.R.1., G.R.2. are
intended for use in the service area and
one G.R.3. for use in fringe areas and
in situations where interference
is high.

CO -AXIAL TELEVISION DOWNLEADS
C E L L U L A R P 0 L Y T H E N E.

Reference No. G. R. 1. S G. R. 3.

Characteristic Impedance ohms. 75 75 75 75 75

Service Area LOCAL LOCAL LOCAL LOCAL FRINGE

Attenuation dB/100 ft. at 50 MO. 3 0 3 4 2 3 2 6 1 5

.. 200 Mc/s. 3 3

Copper Conductor 1/.022" 7/0076'. 1/.029' 7/010- 1/044'

Diam in inches .-

Over Polythene. 0093 0093 0128 0'1213 0200

.. Wire Braid. 0117 0117 0152 0152 0230.

.. P.V.C. Sheath. 0157 0157 0202 0202 0290

VV. T. GLOVER E CO. LTD.
mEMBER5 OF THE C 4.4 A

TRAFFORD PARK MANCHESTER 17 ''''''''''''''''
TRAFFORD PARK 2141

TRANSFORMERS

Low first cost

Robust construction

.40100.1114S6,

W°13Eli>TRANSFORMER CO. LTD

WODEN TRANSFORMER CO.LTD1
PAOXLEY ROAD
RUSTON STAFFS
Phone: 5 I LST ON 41959
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NEW
BOOK

ji 11 1, 1111'
HIGH FIDELITY
The Why and How for Amateurs
by G. A. BRIGGS Assisted by R. E. COOKE, B.Sc.(Eng.)

as Technical Editor

As the title implies, this non -technical book is intended for
amateurs, but it should also interest those who have not yet
joined the ranks of amateurs and are merely contemplating a
step in the direction of better sound reproduction in the home.
The pages are enlivened by the odd touch of humour and by
brief accounts of incidents connected with concert hall demon-
strations given in this country and in America.

Wharfedale
IDLE, BRADFORD, YORKS.

190 PAGES
 BOUND FULL REXINE
 FINE ART PAPER
 65 ILLUSTRATIONS

DATE OF PUBLICATION

MAY 1956

Price 12/6 (13/3 post free)

De Luxe Edition bound in Red
Leather 17/6 (18/6 post free).

Wireless Works Ltd
'Phone: IDLE 1235-6 (2 lines) Grams: Wharfdel, Idle, Bradford.

TWIN SPOTLIGHTS !!!

The new PrimaxA Soldering Gun has
twin spotlights each with its own lens
to light each side of the special Alloy
Bit. Rated at 100 Watts this new Gun
is more powerful than the Primax which
has been acclaimed by Service Engineers
and Amateurs. In 6 seconds the bit
reaches the right temperature. You only
consume current when actually sol-
dering.

Available in 110-200/
220, 220/250 V.
Weight 34 ozs.
Effective soldering
area 1/64 sq. inch.
One Year Guarantee
(except on Soldering
bits and pilot bulbs.)

PRIMAXA
SOLDERING GUN

MODEL I 00W 96/6 P°Xcfe

THE PRIMAX
Solderer 60W

72/6 Pa d

still as popular
as before 1

Sole Distributors

S. KEMPN ER Ltd
29 Paddington St., London, W. I

Phone - Hunter 0755

BROOKES CiA/CaeS

mean DEPENDABLE
frequency control

 Illustrated abovr
are
Left :
Type G.1 Crystal
Unit. Frequency
62 kegs.
Right :
Type G.I. Crystal
Unit. Frequency
100 kcls.

OD
BROOKES

ALL Brookes Crystals are made to
exacting standards and close tolerances.
They are available with a variety of bases
and in a wide range of frequencies.
There is a Brookes Crystal to suit your
purpose-let us have your enquiry now.

Brookes Crystals Ltd.
Suppliers to Ministry of Supply, Home Office, B.B.C., etc
181 3 TRAFALGAR ROAD, LONDON, S.E.I0
Phone: GREenwich 1828 Grams: Xtals, Green. London
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for VERSATILITY

PERFORMANCE

RUGGEDNESS

Millivoltmeter : The Type 1277

Full Scale deflection: one millivolt

Input Impedance: 10 megohms

Range: 20 cps. -2 megacycles

Noise: nil

Scale: Linear volts, also Db scale

Output: 5 volts

Output loading has no effect
on Input measurements.

Designed & manufactured by

Stabilised Power

The Type 3210-
TRIPLE UNITS General Purpose :

Neg.-300-0-1,200 v. Pos.
0-460 mA.

In Three Separate Units
or Parallel or Series.

Size: I9in. x I2in. x Ilin.

    
Type 414 For Klystrons
Type 417 For Klystrons

Covering: 200-600 v.
400-1,250 v.

0-70 mA.

Plus Grid and Reflector Voltages. Both with

Square Wave, Sine and Sawtooth Modulation,

GRAYONICS LIMITED
7 CHILTERN STREET, LONDON, W.1. WELbeck 5444/5.
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NEWNES GREAT NEW REFERENCE WORK

10- s

NAVIGATION

/
SERVICING,

ETC.

45 SECTIONS CRAMMED WITH FACTS, FIGURES AND DATA
PROVE ITS VALUE - WITHOUT COST OR OBLIGATION

FOLD ALONG HERE B

This brand-new work provides in compact form all the information required by
 ENGINEERS, TECHNICIANS, RADIO AMATEURS, and those engaged in
I design, maintenance, technical sales, operation and servicing of modern radio and
I TV transmitting and receiving equipment.
I You will find this work invaluable-supplying in an instant the practical data and

theory, the formulae, calculations and technical information you need, and which
I is often not obtainable without recourse to numerous references. For you, the <
I technician and executive -to -be, it is indispensable.
I This is a Newnes publication and worthy of your immediate attention.
 copy for Free Examination to-day-there is no cost or obligation.

L111111111111111111111111111111111111111111illillilli111111111111111111111111111W

L== OVER 1,600
pages crammed with infor-
mation to meet your every-
day needs.

4S
main sections, written and
compiled by leading
authorities.

1,860
 diagrams, tables, standard

formula, calculations,
El measurements, etc.

2,500
 cross-referenced index entries

enabling wanted informa-
tion to be found in an instant.

,jilliiIIIIIIIIIINI11111111111111111i1111111111111111I1111111111111111111111111111Wi

THE MOST UP-TO-DATE WORK OF
ITS KIND IN EXISTENCE

It is impossible to list on right more than
a very small fraction of the contents of
this important new work-so we provide
you with the opportunity to examine
it freely in your own home, and with-
out obligation. Seize this opportunity by
sending for Free Examination now . . . it is
greatly to your advantage to see this
invaluable and up-to-the-minute work.

or send postcard if you do not wish to cut your Wireless World

FOLD ALONG HERE C
Postage
will be

paid by
George Newnes

Ltd.

BUSINESS REPLY FOLDER
Licence No. W.C. 1129

GEORGE NEWNES, LIMITED,
66,69, GREAT QUEEN STREET,

LONDON, W.C.2

No Postage
Stamp

necessary n
posted in

Ge. Britain or
Northern Ireland

cc

Claim your cc
yj

O

0
LL

WRITTEN BY

36 SPerbi I iSTS.
NEWNES

RADIO & TELEVISION ENGINEERS'

REFERENCE BOOK includes :-
Formula. Calculations. Electron optics.
Studio equipment. Transmitter power
plant. Aerials. Amateur radio equip-
ment. Wave -guides. V.H.F. Trans-
mitter -receiver Equipment. Commercial
H -F links. Navigation and Radar. Aero
equipment. Industrial TV. Valves.
Tubes. Transistors. Diodes. Interference.
Magnetic and Disc recording. Gramo-
phone mechanisms. Measuring and Test
equipment. Radio and TV installation
and servicing. Projection TV. Units
and symbols, etc., etc.

FOLD PAGE COMPLETE - No stamp required

FOLD ALONG PAGE LENGTHWISE AT (A) AND
TURN FLAP UNDER. FOLD ACROSS LEAFLET AT
(B) AND AT (C). TUCK (B) INTO (C) SO THAT
NEWNES ADDRESS SHOWS. NOW POST TO -DAY !

To: George Newnes, Ltd.,
66-69 Great Queen Street, London,W.C.2.
Please send me Newnes RADIO AND TELE-
VISION ENGINEERS' REFERENCE BOOK
without obligation to purchase. I will either
return the work within eight days or I will
send the first payment of 7s. 6d. eight days
after delivery, and 10s. monthly thereafter,
until the sum of L3 17s. 6d. has been paid.
Cash price within eight days is C3 12s.

Name

Address

Occupation ..........

Your Signature ....
(Or your Parent's Signature if under 21)

HouseOWNER Place X
where I

Householder appl es

Living with Parents

Lodging Address

1P6

RTRB 42



JUNE, 1956 WIRELESS WORLD 67

"Put this on record"

The Sonotone Pick-up Cartridge is virtu-

ally accepted as a criterion for operation

in all climates and is now available in

Gt. Britain from Technical Ceramics Ltd.

Design engineers and radiogramophone
manufacturers are invited to contact
Technical Ceramics Ltd. for further inform-

ation regarding this outstanding product.

Technical Ceramics Limited, Wood Burcote Way, Towcester, Northants
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MAXI
REGD.

-Q COIL PACKS
CP.3/370pF and CP.3/500pF. These 3 waveband Coil Packs are available for use with
either 370pF-or 500pF tuning condensers. The coverages are: Long Wave 800-2,000
metres, Med. Wave 200-550 metres, Short Wave 16-50 metres. Designed for use with
Jackson Bros. Full Vision Drive or SL.8 Spin Wheel Drive. Retail Price of each unit:
32/- plus 12/9 P.T.-Total 44/9.

CP.3/G. As above but with Gram. position, suitable for use with 500pF tuning con-
denser : 39/- plus 15/7 P.T.-Total 54/7.

CP.3/F. This Coil Pack is for use with a 500pF tuning condenser and covers the standard
Long, Med. and Short wavebands with the addition of the band 50/160 metres. This
covers the Trawler Band, Aeronautical and the 80 and 160 metre Amateur bands : 49/ -

plus 19/7 P.T.-Total 68/7.

CP.3F/G. As CP.3/F but with gram. position : 57/- plus 22/9 P.T.-Total 79:9.

4%

CP 3iF

CP.4/L and CP.4/M. These compact 4 -station Coil Packs are available for either 1 Long Wave and 3 Medium Wave stations (CP.4/L) or 4
Medium Wave stations (CP.4/M). They are fully wired and require only four connections for use with any standard frequency changer valve.
251- plus 101- P.T.-Total 35/-.

CP.4/G and CP.4M/G. As CP.4/L and CP.4/M but with provision for Gram, position. 31/- plus 12/5 P.T.-Total 43/5.

See Technical Bulletin DTB.9 for details of all Coil Packs, 1/6.

Available from all reputable stockists or direct from Works. Send 1/- in stamps for General Catalogue covering full range of components.

DENCO (CLACTON) LTD, 357/9 OLD ROAD, CLACTON -ON -SEA, ESSEX.
STOP PRESS : MABI-Q F.M. TUNER UNIT assembled and valved at £911916 inc. Power Pack at £3. OSRAM F.M. TUNER completely
assembled and valved at £30/16/0 inc. MULLARD 3 VALVE 3 WATT HI-FI AMPLIFIER 16 swg Aluminium punched chassis, 10/6. Complete
metalwork for the T.C.C. Printed Circuit version of the °SRAM 912 AMPLIFIER, 11/-.

METERS
TO B.S. 89-1954

AVAILABLE
FOR

PROMPT DELIVERY

EXAMPLES OF TYPES AVAILABLE IN 20n. FLUSH
PATTERN MOVING COIL INSTRUMENTS

AMPERES D.C. 0-I, 2, 3, 5, 10, 15, 20, 25, 30, 50.
MILLIAMPS. 0-1, 1-0-I, 0-5, 10, 15, 20, 25, 30, 50, 100, 250, 500,
MICROAMPS. 0-25, 0-50, 100, 200, 250, 400, 500, 750, 50-0-50,
100-0-100, 250-0-250, 500-0-500.
AMPS. R.F. 0-I, 3, 5, 10, 15, 25, 50.
VOLTS D.C. 0-I, 5, 10, 15, 25, 50, 100, 250, 500, 750, 1,000, 1,500,
2,500.
VOLTS A.G. 0-5, 10, 15, 25, 50, 100, 250, 500, 750, 1,000.
We can supply meters with NON-STANDARD CURRENT and
VOLTAGE RANGES to any specification. DELIVERY 7-14 days. MOV-
ING IRON. THERMO AND ELECTROSTATIC INSTRUMENTS.
tin. SQUARE FLUSH, 31 -in. ROUND FLUSH and INDUSTRIAL
SWITCHBOARD INSTRUMENTS ALSO AVAILABLE FOR PROMPT
DELIVERY.

ELECTRONIC TEST EQUIPMENT
AND INSTRUMENTATION
DEVELOPED AND MANUFACTURED
FOR SPECIALISED APPLICATIONS.

ANDERS ELECTRONICS LTD.
91, HAMPSTEAD ROAD, LONDON, N.W.I.

Telephone: EUSton 1639
Suppliers to Govt. Depts., B.B.C., Tech. Colleges,
Leading Manufacturers & Research Laboratories

JASON 111101111 TUNER
with A.F.C.

Price r28 .13 . 6 (inclusive)

A highly sensitive, self -powered tuner
for medium waves and V.H.F.-F.M. The
following features contribute to the
excellent performance -low noise cas-
code R.F. stage -automatic frequency
control to reduce tuning errors and give
perfect tuning stability -diode circuit to
reduce inter -station noise - cathode
follower output with voltage level control
-input 75 ohms, co -axial feeder or 300 fl
balanced. Output voltage 500 m.v.

* Now being demonstrated in the West End *

The JASON MOTOR & ELECTRONIC Co 49

328 CRICKLEWOOD LANE, LONDON, N.W.2 SPE 7050
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For greater convenience and vastly improved performance, get
' SCOTCH BOY' Extra Play magnetic recording tape, No. 15o. The
new polyester base film is one-third thinner-and still it is stronger!-
than other bases. That is why a reel carries half as much tape again,
and gives you 50% EXTRA PLAYING TIME . . . 1800 feet of tape
instead of the usual 1200 on a 7" reel !

The specially developed oxide coating of ' SCOTCH BOY' 150 tape
is also thinner than usual. This new, potent coating gives exceptionally
crisp and clear reproduction. Response to the higher frequencies is
particularly improved.

' SCOTCH BOY' Extra Play 15o tape is limp, flexible, strong, and
easy to handle. It hugs the contours of recording heads, winds trimly,
and tracks smoothly. It has an indefinite life in storage and is the ideal
tape if you are an archivist.
New Prices : 900 ft. reel 32/-; 1,800 ft. reel 541,

grICIVJCIO

with this
new tape

SCOTCH
BOY'

Magnetic Tope

GO FOR THE TAPE THAT GIVES YOU BETTER PERFORMANCE AND 50% EXTRA PLAYING TIME

SCOTCH BOYextra play

PRODUCT OF

RESEARCH

MAGNETIC RECORDING TAPE ISO
with polyester base

MINNESOTA MINING & MANUFACTURING COMPANY LIMITED

LONDON BIRMINGHAM MANCHESTER  GLASGOW
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Wide range low -frequency oscillator?

What he needs is this
FURZEHILL G.425

Sine or Square Wave

 Microsecond time of rise

1.4 to 30,000 c/s

 60 dB attenuator

£62.10.0 ex works

FURZEHILL can supply your needs
Write for illustrated Catalogue to Dept. W.W.6

FURZEHILL LABORATORIES LTD., CLARENDON ROAD, WATFORD, HERTS. TELEPHONE:GADEBROOK 4686

. . . 19,801 contacts (as shown)
soldered in one working week with

the new ORYX model 18 soldering
iron. For rapid

soldering on your
production assem-

bly line without fat-
igue. Patented con-

struction ensure s
maximum efficien-

cy. Send for leaflet
or a sample on
sale or return and
try for yourself.
ORYX for
reliability, for
efficiency, for
comfort,
economy,
safety,
speed.

ORYX
MODEL IS

SOLDERING INSTRUMENT

6-6.3 v. 18 WATTS

71" LONG. WEIGHT I oz.
BIT SIZE 3/16". LIST PR. 35/-

3 TOWER HILL ANTEX LONDON, E.C.3

HANNEY OF BATH
OFFERS

VIEWMASTER 3 STATION T.V. TUNER (P. Television)
Denco coilset with screens, can and screws 30/. ; Denco switch, Fine Tuner, Coil
mounting plates and tag panel 27/- ; Kit of resistors 7/6 ; TCO condensers kit with
two printed circuits, valve holders etc. 431- ; Gain controls 3/8 each ; Co -ax P/Skt.
2/8 ; Valve cans 1/3 each. Complete kit of parts for the TUNER, with the two
Genuine MULLA RD Valves, nuts, bolts, wire co -ax etc. E8/19/8. Denco Coilset for
conversion of the V -Master S/V chassis to the I.F. amplifier 20/-. OR Complete kit
of 8/V conversion components 39/6. All Standard V -Master items in stock. Full
list available.
MULLAED 3 VALVE 3 WATT AMPLIFIER.
Punched chassis 10/6 ; Gilson Trans. Mains 35/- ; Output 25/8. Elstene Trans.
Mains 35/- ; Output 21/- ; Condenser kit 50/- ; Resistor kit with 3 pots. 2216. Com-
plete kit with Genuine Willard VALVES 28/1918. Full list available.
MULLAED 510 AMPLIFIER.
Erie Resistors 27/- ; TCC Condensens 45/- ; Elston Mains Trans. 38/. (100 ma.);
42/6 (120 ma.) ; Output Trans. 45/- (6K or 8K) ; Gilson mains trans. 60/- (140 ma.) ;
Output Trans. 47/8 (6K or 8K); Ultra linear type 52/8 ; Partridge Mains Trans.
65/8, Output Trans. P.3667 55/8 ; Partridge Ultra Linear type P.4014 98/8. Denco.
punched chassis 19/6 with base plate ; Printed front panel 8/8 ; Type ' A ' and ' B '
Chassis (panel not printed) 8/8 and 12/6 respectively. Condensers ' A' 15/6 ' B'
24/6 ; Resistors ' A' 17/6, B' 35/8 Drab pots). Full list available, giving details
of complete kits.
OSRAM 912 PLUS AMPLIFIER.
Eric resistor kit, 17/4 ; Eric 1 meg. pots, 4/8 each ; TCC condenser kit, 55/- ; PAR-
TRIDGE components with loose lead terminations (includes packing charge), Mains
trans., 85/8 ; choke, 34/8 ; output trans., 85/8 ; W.B. components. Choke...18/9 ;
output trans.. 32/- Denco drilled chassis, 14/8 ; Denco 912 Plus printed panel, 7/6 ;
pre -amp. or passive chassis, 8/-. Full list available,
COMPONENTS are still available for the following F.M. TUNERS :-Wireless World,
Mullen], Osram 912 ; Denco Maxi -Q. List available.
WIDE ANGLE COMPONENTS. ALLEN. Teleking Chassis, 50/- ; Coilsets ITE and
Super -Visor), 44/8 ; L0.308, 40/- ; F0.305,21/- ; D.C.300c., 39/6 ; FC302, 81/-
GL.16 sad 18. 7/6 each ; 90.312, 21/. ; AT.310, 30/- ; OP.117, 9/- ; BT.314, 15/- ;
DENCO Chassis Magnaview, 87/6 ; Chassis, Super -Visor, 51/8: Collects Magnaview
41/2 ; WA/DCA1, 43/- ; WA/FCA1, 81/- ; WA/LC1 and WC1, 7/8 each ; WAIFMAI,
1/- ; WA/LOT1, 42/. ; WA/FBT1,
Send stamp for lists. Please add 2/- postage to all orders under £3 (excess refunded)

L. F. HANNEY
77 LOWER BRISTOL ROAD, BATH

Tel. 3811
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DEAD ON TRACK

LONDON OFFICE: MAGNET

  Rapid, accurate tuning of an aircraft's radio is of the
greatest importance to its navigation and communications.
For this purpose, G.E.C. Quartz Crystals are unexcelled
in their consistency and accuracy, factors which are no less
important with ship and shore radio equipment or wherever
the highest standards of efficiency and reliability are required.

QUARTZ CRYSTAL UNITS
SALFORD ELECTRICAL INSTRUMENTS LTD.
PEEL WORKS, SILK STREET, SALFORD, 3

HOUSE, KINGSWAY, LONDON, W.C.2. Tel: TEMPLE BAR 4669
A SUBSIDIARY OF THE GENERAL ELECTRIC CO. LTD. OF ENGLAND

Telephone : MUSEUM 9594.

H. FRANKS
DOUBLE -WOUND STEP-DOWN TRANS-
FORMERS, ex. A.M., Ref. 5P/284, input 200/
250 void, A.G., 50 cycles, output 100/110 V.A.C.,
750 watts, fitted in metal case, with .carrying
handle, size 8; x x unused £7/2/6.
SPERRY'S 1/70th-h.p. I15 -VOLT A.C. MO-
TORS, constant speed, 3,000 r.p.m. governor
controlled, continuous rating, size 5* X 3*X 3in.,
spindle diam. £1/12/6.
POWER UNIT, Power Type 167, I9in. panel
mounting Metal Rectifier, 200/250 V.A.C., 50
cycles, output 50 V.D.C., I amp., UNUSED 55/-.
CHARGER UNITS, type 58, input 200/250v.
A.G., 50 cycles, output 20/24v. D.C., 3 amps.,
smoothed, continuous tropical rating, fitted in
metal case, 18 X 12 x 7in. f4/12/6.
G.E.C. MULTI -RANGE MILLIAMETERS,
21in. dial, 0/15/30/60 MA. Centre zero pro-
jecting type 16/6.
WESTINGHOUSE RECTIFIER SETS, Style
288 G.P.O., Input 200/250 Volts A.C., 50 cycles,
Output 50 Volts D.C., 1 z amps 70/-.
S.T.C. METAL RECTIFIER SETS, input
200/250 volts A.C., 50 cycles, output 220 volts
D.C., I* amps, type 10D/1786, housed in metal
cabinet, 2X 13 X I lin. £9/10/0.
"LEACH" RELAYS, 12/24 volt D.C. coil,
2 heavy-duty make contacts on ceramic 6/-.
SPERRY'S CONSTANT -SPEED I IS -volt 50 -
cycles motors 2,400 r.p.m., 3*in. diam., 6in.long,
*in. spindle, I'' -,in. long, No. LB1931 27/6.
T.R.S. TWIN 9/.012 CABLE, in 100 -yard
coils, made by well-known manufacturers. Price
per coil, carriage paid 50/-.
"SIGNAL" WESTERN ELECTRIC TIME
DELAY RELAYS, adjustable from 1/5 sec.,
governor controlled 24 -volt D.C. coil, two
heavy-duty, two make 10 -amp. contacts 17/6.
PILOT REPEATER COMPASS. Containing
24 volt repeater motor. New. 18/6 each.
"CREED" MOTOR -OPERATED TAPE -
WINDERS. Type No. 5.2885. Fitted 230

58-60 New Oxford Street,
London, W.C. I

One min. from Tottenham Court Rd. Stn.
V.A.C. 1/100 h.p., motor, coupled to gear box,
with slipping clutch. Final speed 25 r.p.m.
approx. New, 65/- each.
TELEPHONES TYPES TELE-F., a table -type
field telephone in bakelite moulded case, with
bell magneto ringing generator, operated from
internal 3 to 4* volt battery (not supplied) :
suitable for 2 -way communication up to a mile
distance when used in prs., overall dimensions

X 6* x L3/19/6 each.
PRESSURE PUMP UNITS. Operated by 24
volt A.C./D.C. motor, develops 10 lbs. pressure
or vacuum. Complete with 10ft. length of pres-
sure hose, cables and connectors, etc. Compact
unit fitted in metal case, 6 X 4 X 4in. Made in
U.S.A. Ideal for laboratory use, etc. New, in
maker's cartons. £4 each.
TUFNOL PULLEYS, fitted ball -races,
external, lin. internal bore, u -shaped groove,
fin. wide. 3/6 each, 37/6 per doz.
METRO-VICK, SYNCLOCK AND SAN-
GAMO WESTON HOUR RECORDING
METERS. 200/250 volts, A.C., 50 cycles, opera-
ting voltage, 1/10 to 10,000 hrs., recording ideal
for life test, etc., unused. £2/7/6 each, post paid.
REDUCTION GEAR BOXES, made by Werle
Korff Gear Company, U.S.A., fitted in die cast
case, 3Iin. diameter, 1; -in. thick, base plate four
hole fixing, input spindle kin. diameter, output
lin. diameter, reversable, ratio 296-1, maximum
transmission, capacity 1/30 M.P. 20/- each,
ditto ratio 108-I, input and output spindles /in.
diameter 20/- each.
WESTERN ELECTRIC BLOWER MO-
TORS. Fitted centrifugal fan, available 12 volts
D.C. or 110 volts A.C./D.C. Suitable for car -
heaters, projectors or miniature vacuum cleaners,
etc. Size 4* x 3*in. approx. Price 29/- each.
STEP-DOWN TRANSFORMERS, input 200-
250v. A.G., 50 cycles, ouput 24v. I amp. 15/-.
WESTERN ELECTRIC MOTORS, I/25th
h.p. cont. rating, 20/30 volts, A.C./D.C., series
wound, 5,600 r.p.m., fan cooled, governor con-
trolled, totally enclosed, 32/6.

MAGNETIC CONTROL UNITS. 12/24
V.D.C. operating rotating cam, selecting 5 sets
of contacts in sequence. Ideal for radio control,
etc. Fitted in die cast case, 16/- each.
STEP-DOWN TRANSFORMERS, in put 180/
230v. A.C., 50 cycles, output 2 windings 4.2,
4.2v. 10 amps., ideal for soil heating, etc. 22/6.
ELCO SYNCHRONOUS CLOCK MOVE-
MENTS, 200/250 volts A.G., 50 cycles, with
spindles for hours, minutes and seconds in bake-
lite, dust cover, 3in. diam., 2in. deep with flex
lead, 1 hole fixing, up to tin. panel. 22/6 each.
CLOCKWORK DRIVEN TIMERS, variable,
5 to 30 mins. Fitted 15 amp. A.C. contacts.
Totally enclosed, crackle finish, 17/6 each.
MINIATURE 12/24 V.D.C. MOTOR -GEAR
BOX UNITS, final speed to 6 to 10 R.P.M.,
overall size 4 -,in. by 2Iin. by 3in. 32/6.
"FOSTER" L.T. TRANSFORMERS, input
230/250 V.A.C., 50 cycles, output 12 volts, 8*
amps. 30/-.
STAINLESS STEEL AERIAL WIRE, gauge
7/.015in., 1,600ft. reels. Ideal for electrifying
fences, etc. 37/6 per reel.
CONTROL UNITS, type R.A., Mk. I, Ref.
BR./2975. Contains Carpenter type 5 x 124 re-
lay, 700+300 ohm coil, two G.E.C. type M.I095
relays, 670 ohm coil. 2 make 2 break contacts,
resistors, condensers, etc. Fitted in sealed con-
tainer, 4in. diam., 4in. high. Unused, 28/- each.
HEAVY-DUTY DOUBLE -SPRING -
WOUND CONSTANT SPEED MOTORS,
governor controlled, adjustable speed, 60 rev.
in 45/46 sets., precision built, ideal unit for re-
cording, overall size 7 x7 X 6in., approx. weight
11 lbs. 62/6 each.
SIN. DIAM. VENT-AXIA EXTRACTOR
FANS, 24v. D.C. or 36v. A.C., fitted suppressor
units. Ideal for caravans, yachts, etc. Unused,
complete in transit case. £4/7/6 each.
SLIDING RESISTANCES, "Zenith" high-
grade, totally enclosed, 384 ohms., amps., new
in maker's original packing, 60/-.

FULL MAILING PRICE LIST 6c1.
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1:1

...

MULTIRANGE
UNIVERSAL METER
Model 77A

Highly sensitive multirange meter for RADIO and T.V. serviemg requirements. Silver plated
beryllium copper switch contacts ensure low loss and trouble free performance. 5" scale moving
coil meter. Sapphire jewel bearings.
Sensitivity -20,0410 o.p.v. D.C. 5,000 o.p.v. A.C. Accuracy 2% D.C., 4% A.C. Automatic
overload protection
Ranges:
Volts D.C. 0-7.5-30 75 300-750 3,000 Amperes D.C. 0-15
30 k. V. by means of external high voltage adaptor (Model 477) Resistance -1 ohm to 50 megohms
Volts A.C. 0-7.5-30-75-300-750 (self-contained) in 3 ranges
Milliamperes D.C. 0 .15-1.5-15 150 1,500 Buzzer: For quick continuity testing

Prompt Delivery
CREDIT SALE TERMS : NINE MONTHLY INSTALMENTS OF £2 2 6

C Hire Purchase Terms also available

ELECTRONIC TEST METER

LIST PRICE £17 0 0

Model 17IA
This is essentially an accurate valve Voltmeter having the well-known characteristic
advantages of a very wide frequency range and very high input impedance. It is adapted
to cover a wide range of resistance measurement, and can also be used as a direct reading
output meter, scaled in decibels. Peak to peak volt readings and contre scale facility
for F.M. discriminator circuits.
A.C. 0-1 to 250 volts. 20 c/s to 200 Mc/s 2 dB. 20 megohms input resistance.
D.C. 0-1 to 1,000 volts. 25Kv. by optional probe. Ohms : 0 to 1,000 megohms.
LIST PRICE £30 0 0 Prompt Delivery
CREDIT SALE TERMS : NINE MONTHLY PAYMENTS OF £3 15 0

Hire Purchase Terms also available
All TAYLOR Instruments available on HIRE PURCHASE and 7 DAYS APPROVAL
UNIQUE OFFER: You can part exchange an old TAYLOR Instrument fora new one.
Write for details.
Write for specifications of NEW TAYLOR T.V. WAVEFORM and ALIGNMENT
GENERATOR Model 94.4.
TAYLOR ELECTRICAL INSTRUMENTS LTD. Montrose Avenue, Slough, Bucks. Telephone Slough 21381

Cables : Taylins, Slough

CHAS. H. YOUNG, LTD.
CONDENSERS. TCC Type 11 l. 8mfd 1000v. List over £3.
Only 10/6. Post 1/9. 8mfd 750v 5/6 each, post 1/6.
SHADED POLE MOTORS. Heavy duty type totally enclosed,
made for professional tape deck 35/- each, post 2/6.
STREAMLINED BUG KEYS. By famous maker. List over £4.
Only 45/- post free.
MINIATURE ROTARY TRANSFORMERS. I2v input. Output
360v 30mA Cont, or 310v 70mA Intermittent. 17/6 each or 30/ -
pair. Post 1/6.
AMERICAN 807 valves, new, boxed 7/6 each or 4 for 25/-.
CERAMIC 5 pin valveholders for 807, 1/- each or 6 for 5/-, 4 free
with order for 4 807's.
MINIATURE I.F. Transformers litz wound 450/470 kc/s, Slug
tuned 7/6 pair, post 9d.
CRYSTAL HAND MICROPHONES with polished grille and handle,
four foot of screened lead. Only 21/- post free. Worth double.
POWER UNITS in black metal case. 200/260v input. 200/250v
60/80mA output, fully smoothed and filtered, also gives 31v 3A D.C.
and 6.3v 3A A.C., fitted with 6 x 5 rectifier. Only 50/- each carr. paid.
COPPER AERIAL WIRE. 14g. H/D 140 ft. 17/-. 70ft. 8/6
p. & p. 2/-.
CERAMIC FORMERS, 21 in. by I} in., ideal for V.F.O. or turrets
1/9 each, or 17/6 per doz.
RACK MOUNTING PANELS, all 19 in. long by 5/ in., 7 in., 8/ in.
or 10/ in., 5/9, 6/6, 7/6, 9/- respectively, post 2/-.
ABSORPTION WAVEMETERS, 3 to 35 Mc/s in 3 switched bands,
complete with indicator bulb 15/-, post 1/-.
TRANSMITTER TUNING CONDS. By Johnson U.S.A. 500 pf
1500v rating, ceramic insulation, 15/- each, post free.
TRANSMITTING VALVES. 813, 65/-; 866A, 15/-; 829B, 50/-;
TZ40, 35/-; RK25, 30/-; 100Th, 50/-.
HRO COILS, 50/100 kc/s, 20/-; 100/200 kc/s, 25/-.
AIR SPACED COAX, 150 ohm, very low loss. List 3/11 ft. 20 yd.
coils only £1 post free.

NO C.O.D.UNDER L 1

All Mail Orders to Dept. 'W' Please print your name and address

CHAS. H. YOUNG LTD., 102 HOLLOWAY HEAD, B'HAM I
Phone: MIDLAND 3254

All callers to 110 DALE END, BIRMINGHAM 4
Phone: CENTRAL 1635

MAGNETIC RELAYS
TYPES 3000 and 600

Supplied to specification for the following uses :-
METER PROTECTION TIME DELAY
OVERLOAD TRIPS ALARM SYSTEMS
FLASHING & PULSING  PROCESS CONTROL
TIMING DEVICES AERIAL CHANGE -OVER
MAINS FAILURE PROTECTION
COMPLEX OR SEQUENCE SWITCHING
SELECTION & COUNTING SYSTEMS
HIGH VOLTAGE SWITCHING

(CONTACT INSULATION UP TO 2KV)

Consult us with your problems

POLARISED, HIGH SPEED, A.C.

& TELEGRAPH RELAYS IN STOCK

ELECTRO MAGNETIC COUNTERS
UNI-SELECTORS

KEY SWITCHES, P. 0. and LOW LOSS

JACK DAVIS (RELAYS) LTD.
TUDOR PLACE, LONDON, W.I
MUSEUM 7960 LANGHAM 4821
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The NEW Marconi

GENERAL PURPOSE RECEIVER Type NS. 702

Combines exceptional versatility with rugged reliability
-an integral part of an efficient communications system

 Continuous frequency coverage 15 Kc/s to
28 Mc/s in ten bands.

 Directly calibrated main tuning and band -spread
scales with built-in crystal oscillator for precise
band -setting. 8o : 1 flywheel action tuning drive,
and electrical fine tuning control of +3 Kc/s
above Boo Kc/s.

 Magneto-striction filter providing the narrowest
of four I.F. bandwidths of 8 Kc/s, 3 Kc/s.
moo c/s and too c/s.

* Unwanted beats between interfering signals
minimized by balanced demodulator for C.W.
reception.

 Facilities for working with an associated trans-
mitter include desensitizing, either electronically
or by internal high-speed relays, and reproduction
of transmitter sidetone on C.W., M.C.W., or
telephony.

 Very low level of oscillator radiation and spurious
whistles.

 Can operate direct on I toy. or 220v. D.C., or
II5V. or 23ov. A.C. supplies, without vibrator
or rotating machine.

 Meets the latest international regulations and
complies with the G.P.O. specification for
General Purpose Receiver for ships.

Write for descriptive literature.

............. .

Lifeline of Communication

MARCONI
Complete Communication Systems
MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX

LN2
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DESIGNED FOR TAPE -RECORDERS

dynamic microphone
High -Fidelity Recording for modest outlay

This outstanding microphone by LUSTRAPHONE is available
in a range of impedances to permit its being used to complete
advantage as replacement for Crystal, Condenser or other
types of microphones. In addition to its compactness and
robust assembly, the " Lustrette " incorporates an omni-
directional moving -coil insert of new design to ensure truly
brilliant reproduction of speech and music on tape. This
newest addition to the famous range of LUSTRAPHONE
MICROPHONES, which includes models for all requirements,
is British throughout in design and manufacture and carries
the full Lustraphone Guarantee.

Illustrated Leaflet giving full details of the Lustrette free on request

LUSTRAPHONE LTD.
ST. GEORGES' WORKS, REGENTS' PARK RD.,
LONDON, N.W.I. Telephone: PRImrose 8844,6

 In contemporary -style ivory -
coloured plastic case 2i ins. high,
with 9 feet of low -capacity cable.

 Specially designed concentric as-
sembly for magnet system.

 Can be used as stand or hand
model.

 Complete with cable.

6716

A LUSTRAPHONE FIDELITY PRODUCT

PLASTICSAT YOUR SERVICE

"UNDULITE"
TRANSLUCENT CORRUGATED SHEETS

VACUUM FORMED
THERMOPLASTIC SHEET & FABRICATIONS

GLASS FIBRE REINFORCED LAMINATES

Ashdowns Limited is a subsidiary
of Pilkirigton Brothers Limited
"ASHLAM" & "UNDULITE" ore
the registered trade marks
of Ashdowns Limited

GLASS FIBRE REINFORCED MOULDINGS

"ASHLAM" LAMINATES

ask Ashdowns
ASH DOWNS LIMITED

ECCLESTON WORKS, ST. HELENS, LANCS. Tel : St. Helens 3206
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Ead tom, /1/44)-

7RIM/IRN111/0011/
NOW REDUCED IN PRICE

* 13 CHANNEL DESIGN No. I
PLUS COST
OF C. R. T.MAY BE BUILT FOR £31 - 12 - 2

* 5 CHANNEL DESIGN No. 2
MAY BE BUILT FOR £26 - 12 - 4 PLUS COST

OF C. R. T.

BUILD IN 5 EASY STAGES. FULL CONSTRUCTIONAL DETAILS
AVAILABLE. INSTRUCTION BOOK 3/6 POST FREE INCLUDES

BOTH DESIGNS.
CONSOLE CABINETS with full length doors for 14", 16" and 17"
tubes PRICE L14. 14 . O. H.P. Terms: Deposit a .7.6 and 9 monthly

payments of 18/6.

CONSOLE CABINETS previously advertised, still available ..t
E12 . 12 . 0. H.P. Terms: Deposit £6 . 6 . 0 and 8 monthly payments

of 1813.

- s

Tel: Ambassador 4033 & Paddington 3271 207, EDGWARE RD., LONDON, W.2.
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T.S.L./FM
TUNING UNIT

Complete with built-in power supply, ready for
use. Cash 113/1.51-, or on H.P. terms. Plus
packing and postage 5/-.
Magic Eye Tuning Indicator, ready to plug in,
I9/- extra. A.C. mains 20C/250 v. Dial size
1 lain. x 3in.

COMPACT GRAM AMPLIFIER
suitable for any type of

Pick-up. Volume and tone
control fitted with knobs.
Overall size 71in. long x
31in. wide x 2fin. high.
Complete and ready for use.

92 . 19 . 6
Plus porting and postage 216.

SPECIAL
OFFER
Limited
Quantity

The well- .

known Band
3 Univerter in

chassis
form

suitable for any
home -built or
commercial
Televisor, will fit into existing Cabinet complet
with own A.C. Power Supply, tested and ready for use
two models, London or Midland.
Cash price £6/8/-, plus packing and postage 3/6

COMMUNICATION
RECEIVER
P.C.R.2.

Send for leaflet.

6 -Valve 3 wavebands 13-50, 190-570 and 900-
2,000 metres, in black case with crackle front,
illuminated calibrated diai, flywheel tuning, size
I7i x 10 x Sin. Cash 0.10, -, plus packing and
carriage 10,16. Supplied complete with built-in
A.C. Power Supply. Brand new and ready
for use. Cash E9/19/6, or H.P. terms. Plus
packing and carriage 10.,6. Circuit diagram avail-
able, 9d. post free. 46

Type LSH100
Price 211 -

Type LSH5I8
Price 17/6

Type LSH75
Price 12/6

T.S.L.
ELECTROSTATIC

SPEAKERS
By adding these
Units to existing
loudspeaker systems

the remarkable quality of
the V.H.F. transmission
can be faithfully repro-
duced, instructions sup-
plied with each speaker.

BAND III CONVERTER

Midland, North and
London Models A.C. Mains only
200/240 v.. complete with poorer supply. Provision is
made by means of a tour position switch to cover all Band
III channels. Fine tuning and contrast controls are fitted,
enabling the user to obtain an equal level between stations.
Two separate aerials or one composite aerial may be used.
The whole unit is housed in a compact attractively finished
metal case and is so designed to tit to the back of the existing
TS. Receiver by means of two self -tapping screws. Size-
Height skin., Width She.

PRICE Plus 2/6,£8 . . 0COMPLETE Pkg.& Carr

SEND 20. STAMP FOR OUR
1956 CATALOGUE

B.S.R. MONARCH 3 -SPEED
AUTOCHANGER

tier
Designed to play 12in.,
10in. and 7in. Records
intermixed in any order at
331, 45 or 78 r.p.m.

y. 6Fr Capacity 10 Records. Newf "- reversible Dual Stylus
Crystal Pick-up, for use on
100/150 v. 50 Cycle A.C.
maim. £7/19/6, Pins
packing and postage 5/-.

LATEST TYPE
3 -SPEED
SINGLE
PLAYER

By famous
manufacturer with
crystal turnover head, for use
on 100-250 v. 50 cycle A.C.
maims. £6/19/6. Plus pkg. k care. 5/-.

AM FM
RADIOGRAM

CHASSIS
9 Valves (including Magic Eye), output 2 x 6BW6
valves in push-pull, output suitable for 3 or
15 ohms speakers. Ferrite Rod Aerials on
medium and long " Gorier " permeability
Unit on FM. A.G. mains 200/250 volts, chassis
I5in. long, 7iin. deep, 8in. high, dial 141in. x 8in.
Cash price £27/6/-, or on H.P. terms. Plus packing

and carriage 7/6 extra.

T.S.L. LORENZ
SOUND SYSTEM

Type LP 312-2
Consists of a 121n. Unit and
two LP1165 Treble Units,
Co -axially placed to give the
widest listening angle. Bass
and treble Units have
magnetic systems of the
highest efficiency, each
magnet having a flux density
of 17,500 gauss. This
Speaker system gives a level

response from 20 to 20,000 cycles. No expensive cross -over
Unite are required.
Leaflet available Price £14/10/8 H.P. Terms avail -
giving full details. able.

Postage and packing 703 extra.
Single Treble Units available separately at 39/6 each plus
packing and postage extra.
Improve your existing Speaker system with this Unit
giving an output of 2 k/c to 20 k/c d- 1 db.
A range of High Fidelity Amplifiers, Speakers and Record
Player., the following makes in stock:-Leak, E.A.R.,
Rogers, Goodmans, Wharfedale, W.B. Stentorian, Lorenz,
B.S.R., Collare, Garrard, Lenco, Connoisseur.
We shall be only too pleased to demonstrate any of the
a Bove equipment.

RADIOGRAM
CHASSIS

6 -Valve 3 -

waveband
Superhet
Receiver
coveringshort,
medium and long
waves, Ferrite Rod
Aerials, overall chassis size.
12in. x 8M. high x 7in. deep dial aperture 10in. x 451n
Brapd new and ready for use. Cash £12/2/-. or on H.P.
terms. Plus packing and carriage 10:-.

PREMIER RADIO COMPANY,
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MAY BE
BUILT FOR

680 teak PREMIER

3 BAND SUPERHET
RECEIVER

£7.19. 6, & 1.10:2

Latest type Superhet circuit using 4 valves
and metal rectifier for operation on
200/250 v. A.C. mains, waveband coverage
short, medium and long. The attractive
cabinet to house the Receiver is 12in. long.
61in. high, 5in. deep, can be supplied in
either Walnut or Ivory Bakelite or wood.
Instruction book If- post free, includes
full constructional details and list of priced
components.

TRF RECEIVER
MAY BE
BUILT FOR £5 15. 0 Pkg. &

Plus
e-Postag

The Receiver uses the latest type TRF
circuit and includes 3 valves and metal
rectifier for operation on 200/250 v. A.C.
mains, waveband coverage medium and
long. Cabinet details as for the 3 -band
Superhet. Instruction book 1/- post
free, includes full constructional details
and list of priced components.

ALL DRY BATTERY PORTABLE

RADIO RECEIVER
MAY BE Pl. 3
BUILT FOR £7. . 0 Pkg. & Postage

4 Miniature valves in a superhet circuit
covering medium and long waves, Rexine
covered cabinets Win. x 10in: x 5lin.,
in two contrasting colours, wine with grey
panel or blue with grey panel. Please state
choice when ordering. Instruction book
1/6 post free, which includes full con-
structional details and list of priced
components.

CHOOSE FROM THESE 6 NEW DESIGNS-All laboratory tested !

4 WATT AMPLIFIER
MAY BE Plus 2/9
BUILT FOR ill 1 0 0 Pkg. & Postage

Instruction Book 1/- post free.
A steel case finished in black crackle with
engraved panel is now available at 21/- extra.
Valve line up 6SL7, 6V6 and 6X5, for A.C.
mains of 200,250 v. Output transformer
suitable for either 3 ohm or 15 ohm
speakers. negative feedback. Any type of
pickup may be used, overall size 9in. x
7in. x 5in. The Amplifier may be
supplied complete, tested and ready
for use for £5151-, plus 3/6 packing and
postage, or fitted into steel case, finished
black crackle with engraved panel for
£6/6/-, plus 3/6 packing and postage.

WILLIAMSON AMPLIFIER
MAY BE Plus 7/6fp

15BUILT FOR r 1 5 0 Pkg. & Postage

or on H.P. Terms.

Absolutely complete and all components
are guaranteed to Author's specification.
May be supplied completely wired and
tested for cash £20, or on H.P. terms,
packing and postage 10/-.
Williamson Output Transformer (to
Author's specification), 3.6 ohms secondaries
£4/10/-.
Williamson Chokes, 12H., 150 mA., fully
shrouded, 19/6, 30 H., 20 mA., fully
shrouded, 11/9.

PRE -AMPLIFIER
AND TONE CONTROL UNIT

COMPLETE £5 5. 0
Plus 2/6

Pkg. & Postage

Suitable for use with the " Williamson "
or any other Quality Amplifier. Two
switched inputs with pre-set volume con-
trols. Tone control, bass boost and cut,
treble boost and cut. Output volume
control, fitted into Steel box 10 x
3M. x 3M., silver hammer finished, com-
plete with black Perspex panel engraved in
silver. Power requirements L.T. 6.3 volts,
.9 amp. HT 250 volts 5 mA. Kindly state
HT voltage available, if over 250 volts, to
enable the correct dropping Resistor to be
fitted in the Pre -amplifier. Completely
wired, tested and supplied with Valves.

207 EDGWARE RD., LONDON, W.2. Tel: Ambassadu 4C33 & Pae.f.'ttel 3211
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rk Newrape Ireatele,
* Case finished in Brown and Antique Fawn. Size 15in, x 121;in.
X 7in., with the very latest type continental gilt fittings. For A.0
mains 200-250 volts, 50 cycles.

£4 CASH OR
H.P. Terms availa5le

Plus Packing and Carriage 21/-.

* Two speeds 7" and per sec., playing time of I hour
and 2 hours.

* Standard 7in. reels 1,200ft.
* Drop -in tape loading.
* Positive brakes, no tape " spilling " after braking
* Fast rewind forward or reverse without removing tape
* One knob deck operation.
* Amplifier may be used for gramophone or microphone purposes

giving high -quality reproduction.
* Superb reproduction of pre-recorded tapes.
* Microphone compartment.
* Complete with reel of Scotch Boy tape 11,200ft.), spare reel and
* Acos type 33-1 microphone.
* Latest type Lane Mark 6 Tape Deck.
* Dual input channels providing mixing facilities.
* Detachable lid and control cover.
* Control panel finished in matching colours with the tape deck
* Elliptical speaker of the latest type 7in. 4in.

* Magic eye recording level indicator.

ALUMINIUM
Substantially made from
sides:
7 x 55 x 2in.....
7 x 35 x 2in. ....

91 x 45 x2in.....
10 x 8 x 21in. ....
12 x 9 x 20n. ....
14 x 9 x 21in. ....

.4/-
3/9
4/3
5/6
7/-

7/6

CHASSIS 18 s.w.g.
Bright Aluminium with four

10 x9 x 3in. ... 7/-
12 x 10 x ... 7/9
14 x 10 x ffin... '7/11
111X 10 x 3in. .... 8/8
16 x8 x 21In.

ALUMINIUM PANELS 18 s.w.g.
, 7 x ffin. 1/3 7 x 4in V-
91 x din. 1/8 9k x 4M. 1/5
lox sin. 2/2 10 x 7in 1/11
12 x 9in 2/8 12 x 7in 2/5
14 x 9in 3/2 14 x 71n. 2/11
16 x 9in 3/8 16 x 7in 3i5
wi x 9in 4/8 20 x 7in. 4/5
22 x 9in. 5/2 22 x 7in. 4/11

ILLUSTRATED LIST AVAILABLE
GIVING FULL DETAILS OF BUREAU

TYPE CABINETS

A RANGE OF BAND 3 AND F.M.
AERIALS IS NOW AVAILABLE

Air spaced co -axial wire, 1/9 per yard.

Teletron Ferrite Rod Aerials. Medium
Wave 8/9. Medium/Long Wave 12/9.

PREMIER V)kRIABLE IMPEDANCE
" MATCHMAKER " M.0.15 OUTPUT

TRANSFORMERS
Designed to meet the demand for an efficient variable
ratio Output Transformer, 11 ratios from 13 1 to 80 1,
all centre tapped and can be used to match any output
valves either single or push-pull Class " A," " AB1," "AB2"
or " B " to any low impedance speech coil or combination
thereof. Primary Inductance 50 henries 15 watts audio
100 mA., Price 45/ -

MINIATURE TUNING CONDENSERS
2 -gang .00(15 mid. with trimmers, eig.

Type K3/25
K3/40
K3/45
K3/50
K8/100
N3/160
K3/180

RECTIFIERS
E.H.T. Pencil Type S.T.C.

650 v. 1 mA
3.2 kV. 1 mA
3.6 kV. 1 mA
4 kV. 1 mA
8 kV. 3 mA
12 kV. 1 mA
14.4 kV. 1 mA
13-T. Type S.T.C.

Type RM1 125 v. 60 mA.
RM2 125 v. 120 mA
RM3 125 v. 125 nsA.
R314 250 v. 250 ma.

L.T. Type Full Wave
12 v. 1 amp.
12 v. 2.5 amp.
12 v. 4 amp.

4/7
61-

8/2

148/8/8

21/6
24/6

4/85/6

18/-

12/6
8/-

19/6

BARGAIN OFFER
DARK SCREEN FILTER IN TRIPLEX GLASS
1.9in. 3 14in. SUITABLE FOR ALL TUBES UP TO
17in. 10/-. PLUS PACKING & POSTAGE 1/6d.
LATEST TYPE RUBBER ESCUTCHEON SUITATLE
FOR 17in. RECTANGULAR TUBES AT A SPECIAL
PRICE OF 101-. PLUS PACKING & POST 1/6d.

PREMIER MAINS TRANSFORMERS
All primaries are tapped for 200-230-230 v. mains 40-10
cycles. All primaries are screened.
SP175B, 175-0-175, 50 mA., 4 v. (0 1 a., 4 v. (0

2-3 a. 15/-
81,350A, 350-0-350, 100 mA., 5 v. (0 2-3 a., 6.3 v.

* 2-3 a. 21/-
5P351A, 350.0-350, 150 mA., 4 v. * 2-3 a., 4 v.

3-6 a., 4 v. * 1-2 a., 4 v. @ 1-2 a. 30y -
5P352, 350-0-350, 150 mA., 5 v. @ 2-3 a., 6-3 v. 0,

2-3 a., 6.3 v. 01 2.3 a. 30/-
81425A, 425.0-425, 200 mA., 6.3 v. 10 2-3 a., 6.3 v.

(5) 3-5 a. 5 v. (0 2-5 a 52/6250-0.250, 80 mA., 6.3 v. g 4 a., 5 v. 0 2 a. 19/6
350-0-350, 80 mA., 6.3 v. 0) 4 a., 5 v. ®2 a. 19/6
200-230-250 output 3 v.-30 v. 0 2 a. 17/6

E.H.T. TRANSFORMER, primary 210 v., 230 v..
250 v., secondary 4 kV. and 2 v. 23/10

E.H.T. TRANSFORMER, primary 210 v., 230 v.,
250 v., secondary 3 Kv. and 2 v. 23/17/6

PUSH-PULL OUTPUT TRANSFORMERS. 2x 6V6 Into
2/3 ohms, 5/8, post free.
T.1154. BRAND NEW COMPLETE WITH VALVES,
g2/19/6, post and carriage, 7/6.
METER RECTIFIERS. Miniature type with leads mA
6/9, post paid.

MAKE YOUR OWN ROD AERIAL
Ferrite rod 6in. x ftin., complete with descrip-
tive constructional details. These aerial rods
are suitable for medium and long wave recep-
tion. Price 5/3, post free.

LOUDSPEAKERS
ELAC ELLIPTICAL 7in. x 4in.
PLESSEY 12in.

ELAC-Bin. dia. Moving Coil 3 ohms imp
PLESSEY Sin. dia., Mains Energised. 3 ohms

imp. (600 ohms fielffi with Pentode Transformer 12/6
PLESSEY-81n. dia. Maim Energised, 3 ohms

imp. (600 ohms field) 10/6
PLESSEY-10in. dia. Moving Coil, 3 ohms imp
GOODMANS--12in. dia. Moving Coll, 15 ohms

Plus 5/- packing and carriage 29/2/9
GOODMANS-Axiom 150 210/15/9

Plus 5/- packing and carriage.

21/10
37/6
21/-

23/6

PORTABLE TAPE RECORDER CABINETS

Tape Deck
Lane Mk. VI
Lane Mk. VI
Truvox Mk. III

Plus

All Rexine covered
Amplifier Type

Premier Mk. VI
Premier de Luxe
Truvox C T.D.3

Postage and Packing 5/ -

Price
21/19/6
24/19/6

24/4/ -

We carry a comprehensive stock of com-
ponents by all leading Manufacturers.

Germanium Crystal Diodes, (4.E.C. wire ended, 2/6. 21-
doz

PREMIER RADIO COMPANY
207 EDGWARE RD., LONDON, W.2. TELEPHONE: AMBASSADOR 4033 & PADDINGTON 3271
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on the finest range of Loudspeakers in the world

Tannoy, without doubt, offer the finest range of loud-
speaker systems-combining dignified good looks with
superb reproduction. See and hear them yourself at
Imhofs-the only people having every Tannoy model on
permanent demonstration! You can listen to them
under ideal conditions: compare performance: and
thus judge them for yourself. The Imhof Comparator
gives you immediate comparison of Tannoy and a wide
range of competitive speakers, amplifiers, players and
tuner units. Pay us a visit: come along and enjoy
yourself!

\ TAM 14 OY

TANNOY LANSDOWNE : E68 .5 .0

LOUDSPEAKERS

Units:
I2in. Direct Radiator E14 0 0

I2in. Dual Concentric E29 5 0

15in. Dual Concentric E35 12 0

Cabinet Units:
I2in. D.R. ' Canterbury £39 18 0

I2in. D.C.. Canterbury £57 15 0

ISin. D.C.' York' £71 8 0

I2in. D.C.' Lansdowne E68 5 0

15in. D.C.' GRF 

and exclusive to Imhof's :

E116 10 0

I2in. D.R. Imhof Reflexian E39 18 0

I2in. D.C. Imhof Reflexian E57 15 0

H.P. Terms available

the finest range of Loudspeakers is at Imhofs

ALFRED IMHOF LTD.
112-116 New Oxford St., W.C.I
MUSEUM 7878
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NOW...four speeds
and even finer performance!

Here is a Monarch which we should like to describe in the grand-
est superlatives. Listening tests, reliability tests and laboratory
measurements prove it a superb instrument from every point of
view-it is certainly the finest Monarch yet!

An outstanding feature of this unit is its freedom from rumble
and wow. With a standard 331- r.p.m. Vinyl disc, rumble, at any
one frequency from 19 to 20,000 c.p.s., is below 0.3% on a re-
corded signal of 6.6 cm/sec. velocity. Wow is less than 1%.

Other notable features include: provision for manual play; four
speeds and neutral; a new resonance-free, die-cast aluminium
pickup that will accept most British and American cartridges-
and is also adjustable for stylus pressure.

Literature describing this outstanding new Monarch is available on
request. When writing please ask for U.A.8 Data Sheet.

Four Speed Autochanger

BIRMINGHAM SOUND REPRODUCERS LTD., OLD HILL, STAFFS.
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TRANSISTORS IN AUDIO AMPLIFIERS (Part Two)

Although in principle a large number of circuits can be
obtained by combining grounded emitter, grounded base or
grounded collector configurations with transformer or R -C
coupling, in practice transistor audio amplifiers tend to
follow a simple pattern. A typical circuit can be considered
to have grounded emitter stages in cascade, with R -C
coupling, and with d.c. stabilisation provided by the potential
divider and emitter resistor method.

The maximum power gain available with perfect matching
(and transformer coupling) when the effective load resistance
in the collector circuit RL = 1.'22  eout and the effective

source resistance Rs = ir'i t .r'in is

a'

lei
R -C coupling is preferred generally to transformer coupling
for low cost and phase shift and good response, but the
power gain of each stage then arises solely from the in-
herently h gh current gain of the grounded emitter stage, and
the higher gain which would be available by impedance
matching with the transformer is not achieved.

The factors entering into the design of an R -C coupled
transistor cascade are not difficult to appreciate; many of
them are similar to those encountered when working with
valves. The collector voltage and
current are limited by d.c. ratings *
Vonax and Icmax, and by a.c.
ratings voplomax and iopiomax.
For high gain and output power
the battery voltage should be
high, but a lower voltage and
hence smaller current drain is
more economical. The high value
of collector load resistance
required for maximum gain can-
not be obtained with R -C coup -
1 ing, as there is no advantage in
making the collector load very
much greater than the effective
parallel input impedance of the
next stage. In addition, the load
resistance and collector current
determine the voltage available
across the transistor, which is
also reduced by the emitter resistance included for stabilising.
The collector current should therefore be small so that a large
collector load resistance can be used; on the other hand a large
collector current swamps the variation in collector leakage
current 1'00 with temperature.

After allowing for these various conflicting claims, the
number of stages is chosen to give the required overall gain
when feedback is applied. Since the signal swing in the early
stages is small, the d.c. working point can be chosen for low
current drain (and noise), provided they have potential
divider and emitter resistor d.c. stabilisation. The power gain
in the grounded emitter R -C coupled stage can be calculated

Speaker
Load
(1-1)

30
7.5

10.0
15.0

2795AI

RI

R13

(kfl)
39
56
68
82

T2
Turns
Ratio
73:1
46:1

3.3,1

from (a!)2RL/em, the a.c. current gain being a' and the
voltage gain a'RL/r'in. This expression assumes that RL
is very much smaller than r'22 and r'c,1.

Here, a' em, etc. are Small -Signal parameters given in
published 'data and computed for the working point
employed. As the load on an R -C coupled stage is formed
by its collector resistance in parallel with the input resistance
of the following stage, the power and voltage gain for each
stage can be calculated by working backwards through
the cascade.

Class AB push-pull operation in which the bias corres-
ponds very nearly to that for true Class B operation is a
natural choice for the output stage when a transistor
amplifier is to be designed as a power amplifier, that is, to
give the highest output power permitted by the collector
dissipation pcmax, without objectionable distortion. The
quiescent power consumption is very small and the efficiency
is high. The Mullard 0072 is intended for this mode of
operation. An actual circuit is shown in the diagram, the
output power being 200mW for 10% total harmonic dis-
tortion for an input of about 6mV at Cl or 500mV at
RI. Negative feedback is applied over the driver and out-
put stages by R13, which is matched to the loudspeaker. A
small amount of bias is provided to the 0072's by the
potential divider R11-R12, which is effective in reducing the
high crossover distortion inherent in a true Class B tran-
sistor output stage.

See teat

All resistors should be 5190 Ic values at 25°C ambient

The value of R11 must be chosen from the range 6.8, 6.2,
5.6, 5.1, 4.7, and 4.3k0 so as to adjust the total quiescent
current in the output stage to 1.3mA± 10 % at 20°C or
1.6mA +10% at 25°C. The operating ranges with speech
and music are 15°C to 45°C ambient temperature and 4.5V
to 2.7V (or even 2.0V, depending on the distortion tolerated
by the listener) with a Leclanche type battery.

Suitable transformers can be obtained from R. F. Gilson
Ltd. The phase splitter transformer is type W0780 and the
output transformer W0781. The secondary resistance must
be specified as 3.750, 7.50, or 150 when ordering the
output transformer.

Reprints of this series of advertisements WILL NOT be available

T.S. D. DATA and PUBLICATIONS SECTION, MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVE., LONDON,W.C.2
MVM356
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Top: Types TP1 and TP2

Centre: Types TS1, TS2
and TS3

Right: Types TJ1, TJ2 and
TJ3

Send for data Meet of these
transistors to:

......

e

4I`.:4??n,

as

sar,ig,

Bliss orS
save space power & weight

These long -life transistors in your circuits will save space and power
and incidentally save weight. Exhaustive tests by our unique triple
te;t process have proved their reliability over a long period.
Their small size and low consumption permit the design of light,
compact equipment and, since the cases are of metal, there is little
danger of accidental fracture.
Brimar are now able to offer several types in production quantities.
The BRIMAR TP1 and TP2 are point contact n type, germanium
transistors. Type TP1 may be used in control and switching circuits
at frequencies up to 100 Kc/s and will work consistently and reliably
within this range. Type TP2 may be used as an amplifier or oscillator
at frequencies up to 2 Mc/s. Collector dissipation 150 mW max. at
20°C. The BRIMAR TS1, TS2 and TS3 are p.n.p. alloyed junction
transistors intended for use in low frequency applications up to

500 Kc/s. These transistors are fully
hermetically sealed. They are thus
immune from the effects of humidity and
noxious atmospheric conditions. The
collector dissipation of these types is
50 mW at 20°C. The TJ1, TJ2 and TJ3
are similar to the TS1, TS2 and TS3, but
have a collector dissipation of 200 mW at
20°C and are somewhat larger in size.

Standard Telephones and Cables Limited
(Regd. Office Connaught House, 63 Aldwych .W.C.2).

FOOTSCRAY, SIDCUP, KENT. FOOtscray 3333.
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IF YOU WANT A GOOD !crop o
WITHOUT HAVING TO PAY TOO MUCH FOR IT

What about one of these ?

IC
A crystal microphone that fits the hand

perfectly. For the high quality public

address and tape recording field, incorporat-

ing a specially designed acoustic filter

giving a flat response from 3o to 7,000 c/s.

RETAIL PRICE 42 . I0 . 0

oC©.

A general purpose hand microphone of robust

construction and con 'enient " handling " qualities

with substantially flat response from 5o to 5,000

c/s. Suitable for recording apparatus, Public

Address equipment, etc.

RETAIL PRICE ix . 5 . o

"1/ell a/GeelA1
ACOS devices are protected by patents, parent applications and registered designs in Great Britain and abroad.

COSMOCORD LIMITED ENFIELD MIDDLESEX Tel: ENField 4022
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"BELLING -LEE" NOTES
Balance of Power

Llandudno is situated about
55 miles from the site of the
Winter Hill I.T.A. Northern
Region transmitter. Before the
main transmitter was in opera-
tion, The Radio and Television
Retailers' Association held a con-
vention in the famous North
Wales town. A number of
manufacturers of television re-
ceivers decided to demonstrate
these on band I and band III.
" Belling -Lee " were entrusted
with the task of providing the
signal. Now the only available
band III picture was a test card
from the " Belling -Lee " low
power transmitter G9AED which
was radiating just under 2 kW.
Whereas the Holme Moss trans-
mitter, although about 80 miles
distant, was radiating 100 kW.
By careful selection and siting of
aerials, and by the use of ampli-
fiers and attenuators, it was
found possible to provide a
balanced picture, i.e. one where
the viewers could change from
I.T.A. to B.B.C. by the turn of a
switch, without further fiddling.
If this was practicable in the
particularly difficult conditions
prevailing at Llandudno in April,
how easy it is in the home. If
you do not enjoy this facility
discuss it with your dealer.

Band III "Doorod"
We have been asked repeatedly

why we have not produced a
" Doorod " for I.T.V. Well, we
have told readers of the column
before, that we have been taken
to task by official bodies for
ever putting our name to any
indoor aerial. As band III
reception presents more problems
than band I, we felt that we
should confine our activities to
efficient arrays which, because of
their small size, could be erected
conveniently in the roof space,
loft or attic. However, it must be
admitted that in densely popu-
lated areas in close proximity
to any transmitter, there are tens
of thousands of people who live
in flats or who for one reason or
another have neither access to a
roof nor an attic, and who just
cannot afford to be fussy if they
want to enjoy television. In these
areas, where you can get a pic-

ture of sorts on the proverbial
" piece of string," almost any-
thing metallic will serve, and all
kinds of collectors crop up, most
of which are better than no aerial
or no television. In such loca-
tions a correctly dimensioned
dipole is better than most fancy
shapes and a small "Doorod "
is our answer because by manipu-
lation of the flexible element all
kinds of effects are obtainable
even a measure of directivity
for use against " ghosts."

"Belling -Lee" in Australia
Following the registration of

our fully owned Australian sub-
sidiary Belling & Lee (Aus-
tralia) Pty. Ltd. on 16th
December, 1955, we have now
completed arrangements for the
manufacture of our television
aerials and accessories in Mel-
bourne.

Mr. J. S. Burch from our
Liverpool aerial factory left
London by air on April 19th. He
will assume the management of
the factory. Mr. E. A. Taylor,
Sales Director, left on April
29th to advise on commercial
matters. Mr. I. A. Davidson,
Senior Research Engineer will
also spend some time in Aus-
tralia after production has com-
menced. Distribution will be
carried out by Messrs. R. H.
Cunningham Pty. Ltd. of
Melbourne and Sydney who have
acted for us for several years.

Lightning
This is the time of the year

that we usually issue our state-
ment to the effect that the
presence of an aerial of any kind
on a building does not make the
building more liable to be struck
by lightning. Every summer
there are numbers of letters
coming to us on this question,
and it is fair to assume that for
each one who writes there must
be a number who fear, or at
best, wonder. If there was any
added risk, the insurance com-
panies would have charged an
increased premium. We have
never heard of this happening.

Advertisement of
BELLING & LEE LTD.

Great Cambridge Rd., Enfield
Middx.

Written 3rd May, 1956

COAXIAL

PLUGS. L781/P2 & L734/P

The collets of these plugs have
recently been redesigned and now
accommodate cables from 0.312
inches to 0.145 inches, although we
recommend that when loading thin
cables the pigtail method (illus-
trated below) should be adopted.

These plugs conform to the draft
RECMF specification for television
inlets. They are also designed to
meet the various recommended
methods for correct loading.

* The pin is retained in the
insulant.

* The insulator
moulding, it

is not a brittle
is nylon, and

even if it is stood on it will

come to no harm. It is more
robust than those manufactured
in metal.

* Complementary sockets for the
above range of plugs are
L734/S, L604/S, (fixed) and
L734/J, (free).

[BELLING & LEE LTD
GREAT CAMBRIDGE RD., FNMA). MIDDX., ENGLAND

Telephone: Enfield 3322 Telegrams: Radiobel, Enfield
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LEARN THE PRACTICAL WAY
- COURSES WITH EQUIPMENT

With many courses we supply actual equip-
ment thus combining theory and practice
in the correct educational sequence.

The equipment, specially prepared and
designed, remains your property. Courses
include: Radio, Television, Electronics,
Draughtsmanship, Carpentry, Photography
and Commercial Art,
Amateur S.W. Radio,
Electricity, Languages,
Mechanics, etc.

Equipment supplied upon
remains your property.

enrolment and

ms-nntras
THE ONLY POSTAL COLLEGE WHICH

IS PART OF A WORLD-WIDE
INDUSTRIAL ORGANISATION

WIRELESS WORLD JUNE, 1956

POST THE COUPON TODAY
FOR OUR BROCHURE ON THE
LATEST METHODS OF HOME

TRAINING FOR OVER
150 CAREERS AND HOBBIES

THE ADVANTAGES OF E.M.I. TRAINING
* The teaching methods are planned to meet

modern industrial requirements.

* We offer training in all subjects which provide
lucrative jobs or interesting hobbies.

* The student is taken carefully and thoroughly
through his chosen subject.

* A tutor is personally allotted by name to ensure
private and individual tuition.

* Free advice covering all aspects of training is given
to students before and after enrolment with us.

PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME

Accountancy
Advertising
Aeronautical

Engineering
Automobile

Engineering
Banking

Book-keeping

Building

Business
Management

Carpentry
Chemistry
Civil Service
Civil Engineering
Commercial Subjects
Commercial Art &

Drawing

Customs &
Excise Officer

Draughtsmanship

Economics
Electrical

Engineering
Electronics
Fashion Drawing
Heating &

Ventilating
Engineering

Industrial
Administration

Journalism
Languages
Marine

Engineering
Mathematics

M.C.A. Licences
Mechanical

Engineering
Motor Engineering
Photography
P.M.G. Licences
Police
Production

Engineering
Public Speaking
Radar
Radio & Television

Servicing
Radio Engineering
Refrigeration
Retail Shop

Management
Salesmanship
Sanitation

Secretaryship
Shorthand &

Typing

Sound Recording

Structural
Engineering

Tele-
communications

Television
Time & Motion

Study
Tracing
Welding

Writing
Workshop Practice
Works

Management
and many others.

Also courses for University Degrees, General Certificate of Education, B.Sc.Eng,,

L.I.O.B., A.C.C.A., A.C.I.S., A.M.Brit.I.R.E., A. M.I.I.A., City & Guilds Examinations, R.S.A

Certificates, etc.

Courses from 15/- per month

POST THIS COUPON TODAY
Please send without obligation your FREE book.

E.M.I. INSTITUTES Dept. 127k,

Grove Park Road, London, W.4.

NAME

ADDRESS

I

I SUBJECT(S) OF INTEREST
I

L (We shall not worry you with personal visits) JUNE ic.38a
,.,...,..4,,., ., ,, ,, ,,. ,.. 1MM J
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Designed
41 INEM. M=a m ON= ,==. NM= .

for "seal fidelity...
. . . and what is more, designed by engineers who
have been in on the "art and mystery" of tape
recording from the word go.
The Simon is one of the very few machines which can
offer a frequency response of 50 - 12000 c.p.s. plus or
minus 3 db at 77f 1.p.s. Its appearance is a delight-above
and below the deck. Its performance is superb. An instru-
ment of precision and versatility-a switch converts it
from Tape Recorder to 10 -watt Amplifier or Record
Reproducer.

Ask for a copy of "Affairs of Tape." It gives the
inside story of the SP/2. Available in beige or green
Rexine.

Simon is oturze recording
SIMON SOUND SERVICE LT

Northern Depot : J. D. MORRISON & CO. LT

O tape recorder . .

10 watt amplifier...

record reproducer

D., 46-50, GEORGE STREET, PORTMAN SQ., LONDON, W.I.
Telephone : WELbeck 2371 (5 lines).

D., WAKEFIELD HOUSE, 11/13 NEW WAKEFIELD STREET,
MANCHESTER, I. Telephone : Central 2959.
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20A3 MINIATURE TETRODE THYRATRON

The 20A3 is a miniature indirectly heated tetrode thyratron
which can be used as a high speed relay. It has a high control
ratio, low grid/anode capacitance and passes a very low grid
current. Used in conjuction with a high resistance circuit, the
20A3 can be operated directly from a high -vacuum photo -cell.

RATING
Heater Voltage ... 6.3 volts
Heater Current ... 0.6 amps.
Arc Voltage Drop ... ... 8 volts
Max. Forward Anode Voltage ... 650 volts
Maximum Peak Invoice Anode Voltage ... 1300 volts
Max. Shield Grid Voltage ... -100 volts
Max. Control Grid Voltage ... ... -100 volts
Max. Peak Cathode Current ... ... 500mA
Max. Average Cathode Current 100 mA
Control Grid Circuit Resistance 0.01-10.0 MD
Control Ratio GI 250*

)1 G2 1000t
BASE B7G MINIATURE

This valve is equivalent to the 2D21

LIST PRICE 1St-
NOTE.- All maximum ratings are absolute values, not design centres. Heater to
cathode voltage must never exceed 25 volts peak. The heater must be switched on for a
minimum of 10 seconds before the anode voltage is applied.

 Vg2=0; Rg1=0
t Yg1=0; Rg1=0; Rg2=0

E D I SWAIN
MAZDA

RADIO VALVES AND CATHODE RAY TUBES

THE EDISON SWAN ELECTRIC COMPANY LIMITED
155 Charing Cross Road, London, W.C.2

Telephone : Gerrard 8660 Member of the A.E.I. Group of Companies Telegrams : Ediswan, Westcent, London
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The latest addition
e of

to our rang

We are pleased to announce
the type 2300 oscilloscope

instrurcterds.
BRIEF SPECIFICATION

Dimensions:

41 in. x 71 in. x 71 in.

Weight:

61 lb.

Cathode Ray Tube:
21 in. diameter.

cmI
Wide -bandoperation

(-6dB at 31silc is)
0.7 orniV . Narrow

Sensitivity:

band operation.
(-3d11 at 100 Icis) 'I -V.

Time Base Range:

7cis to 501C.c/s

 Direct coupled amplifiers.

 Wide range of horizontal
expansion.

50cls synchronisation.

Internal,
external or Input attenuator.

 Direct access to tube deflectors.

Designed and manufactured by
Industrial Electronics for :-

239 10 0
E.M.I. ELECTRONICS LTD.

INSTRUMENT DIVISION
HAYES. MIDDLESEX Telephone : SOUthall 2468, Ext. 655, 1013, 857

E112
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5 .1 5 5 1 0 1
H

Permalloy 'F' is particularly suitable for
MAGNETIC AMPLIFIERS - SATURABLE
REACTORS - MEMORY STORAGE DEVICES
and other similar applications.
It is supplied in the form of toroidal cores, fully
heat -treated and protected by nylon boxes ready
for winding.

the magnetic
material with
optimum
rectangularity

Magnetic satura-
tion at low field
strength. Reman-
ence almost equal
to saturation.

Standard
Baal]
dEtaticgoi

Standard Telephones and Cables Limited
Registered Once: Connaught House, Aldwych, London, W.C.2

TELEPHONE LINE DIVISION: NORTH WOOLWICH LONDON E.I6
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valvelliolders
for industry

Ediswan Clix Valveholders give continuous trouble -free operation under

the most exacting conditions encountered by Industrial Electronic

equipment.

The very wide range includes B7G, B8A, B9A, B9G and a number of

larger types such as B4A, B4D and B4F all complying with the appropriate

specifications for Government equipment. Insulation materials include

P.T.F.E., Nylon -phenolic and Quartz -phenolic; contact material is silver-

plated Beryllium copper. Catalogue of complete range of Radio,

Television and Electronic components available on request.

3 688
3188

\
<0
nO
OZnx

- 2.598

This B4D Quartz -loaded moulded valveholder is
a typical specimen from the Ediswan Clix range.

E DI SWAN E
co -re

a.

4 S T V".

C IL 1111 X

RADIO, TELEVISION & ELECTRONIC COMPONENTS

THE EDISON SWAN ELECTRIC COMPANY LIMITED
155 Charing Cross Road, London, W.C.2 and Branches

Telephone: Gerrard 8660 Member of the A.E.I. Group of Companies Telegrams: Ediswan, Westcent, London
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The World's finest Range
of Magnetic Recording Tape

E 10/ ITAPE
88-&-99-

3" "MESSAGE'
SPOOL

" "JUNIOR"
SPOOL

LIST PRICES
TYPE

No. TITLE SIZE
LENGTH

APPROX. PRICE

88/3 " Message " 3" dia. 175' E0 7 6

*99/3 250' LO 9 6

88/6 "Junior " 5" dia. 600' LI 1 0

*99/9 850' LI 8 0

88/9 " Continental " 51" dia. 850' El 8 0

*99/12 1200' EI 15 0

88/12 "Standard " 7" dia. 1200' EI 15 0

*99/18 1800' E2 10 0

* LONG PLAY

SPECIAL FEATURES
 HIGH SENSITIVITY  ANTI -STATIC

 PRE -STRETCHED P.V.C. BASE
 FREEDOM FROM CURL

 LOW " PRINT THROUGH FACTOR

 METALLIC CONTACT STRIPS FOR -AUTO-STOP"
 P.V.C. LEADER AND TRAILER STRIP

TAPE JOINTING BLOCK & CUTTER AP.46
The non-magnetic Jointing Block AP.46 will

not, through accidental magnetisation-as would
any ordinary blade - affect recording already
on the tape or create a noisy joint.

Its sturdy and simple construction makes
cutting and joining of recording tape an easy
operation.

Full details of Emitape and accessories are available from your local dealer or:-

E.M.I. SALES & SERVICE LTD.
RECORDING EQUIPMENT DIVISION
HAYES MIDDLESEX ENGLAND Telephone:SOUthall 2468
Export enquiries to

E.M.I. INTERNATIONAL LTD. HAY ES MIDDLESEX  ENGLAND
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VORTEXION TAPE RECORDER

The amplifier, speaker and case, with detachable lid,
measures 8iin. x 22+in. x 15elin. and weighs 301b.

PRICE, complete with WEARITE TAPE
DECK 484 0 0

* The total hum and noise at 7+ inches per
second 50-12,000 c.p.s. unweighted is
better than 50 dbs.
* The meter fitted for reading signal level
will also read bias voltage to enable a level
response to be obtained under all circum-
stances. A control is provided for bias
adjustment to compensate low mains or
ageing valves.
* A lower bias lifts the treble response and
increases distortion. A high bias attenuates
the treble and reduces distortion. The
normal setting is inscribed for each instru-
ment.
* The distortion of the recording amplifier
under recording conditions is too low to be
accurately measured and is negligible.
* A heavy mu -metal shielded microphone
transformer is built in for 15-30 ohms
balanced and screened line, and requires
only 7 micro -volts approximately to fully
load. This is equivalent to 20ft. from a
ribbon microphone and the cable may be
extended 440 yds. without appreciable loss.
* The .5 megohm input is fully loaded by
18 millivolts and is suitable for crystal
P.U.s, microphone or radio inputs.

* A power plug is provided for a radio feeder unit, etc.
Variable bass and treble controls are fitted for control of
the play back signal.
* The power output is 3.5 watts heavily damped by negative
feedback and an oval internal speaker is built in for monitor-
ing purposes.

* The play back amplifier may be used as a microphone or gramophone amplifier separately or whilst recording is being made.
* The unit may be left running on record or play back, even with 1,750ft. reels, with the lid closed.

POWER SUPPLY UNIT to work from 12 volt Battery with an output of 230 volts, 120 watts,
50 cycles, within 1%. Suppressed for use with Tape Recorder. PRICE 418.

FOUR CHANNEL ELECTRONIC MIXER
is almost essential for the professional or semi-
professional where a number of different items have
to be mixed on one tape recording.
It is recommended by a number of tape recorder
manufacturers for this purpose.
Any normal input impedance can be supplied to
order, balanced or unbalanced, the standard being
15-30 ohms balanced.
The normal output is 0.5 volt on 20,000 ohms or less,
but 600 ohms is available as an alternative.
The steel stove enamelled case is polished and fitted
with an engraved white panel suitable for making
temporary pencil notes.
An internal screened power pack and selenium
rectifier feed the five low noise non-microphonic
valves.
Used in many hundreds of large public address
installations and recording studios throughout the
world.

PRICE 436 15 0

Manufactured by

VORTEXION LIMITED, 257.263, The Broadway, Wimbledon, London, S.W.19

Telephones: LIBerty 2814 and 6242-3 Telegrams: " Vortexion, Wimble, London."
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Train for a wonderful
future in-

TRAIN WITH US
to meet the need for pioneers in this expanding field

Every day the demand for the expert in electronics grows. Radio, television,
radar and the whole field of industrial automation are rapidly expanding and the
trained specialist assures for himself a well -paid career in this quickly developing
profession. Here is your opportunity to enter for

3 -YEAR COURSE
in Telecommunication Engineering (including op-
portunity for nine months' practical attachment in

E.M.I. Laboratories and Workshops).
commences on 11th September, 1956.

4 -YEAR COURSE IN ELECTRONIC ENGINEERING
Intended for outstanding Science sixth -formers
who are capable of training into future team
leaders in scientific applications. Final qualifications

Next course

are B.Sc. and City and Guilds Full Technological
Certificate in Telecommunication Engineering.
Next course commences on 2nd October, 1956.

The E.M.I. College of Electronics
Dept. 127K, 10 Pembridge Square, London, W.2. Telephone : BAYswater 5131/2

The College associated with a world-wide electronics industry, including "His Master's Voice," Marconiphone, Columbia, etc.

When you buy
a tape recorder
your choice will be governed by
two factors-
PRICE AND SPECIFICATION
The best tape recorder won't be cheap-
but it will be good value for money.

The Grundig 'Specialist' TK.820/3-D is the
best value for your money. Its presentation,
its versatility, its performance, its push-button
track changeover, makes it the only possible
choice for so many people. Provided the
machine has the facilities, appearance and ease
of control you demand, it remains to check
whether or not its specification will stand up
to your requirements.

Here is the complete technical specifica-
tion of the TK.820/3-D. Read it criti-
cally-and write to us if there is anything
else you would like to know.

(GRUIlIDIG Makers of the finest tape
recorders in the world.

GRUNDIG (Great Britain) LTD., Dept. WW,
Grundig House, 39/41 New Oxford St., London, W.C.i approximately 48 lb.
Telephone: COVent Garden 2995
(Electronics Division, Gas Purification Or Chemical Co. Ltd.) misimmiximminomm,

GRWIDIG S PECIAL I ST '

Mains voltage: suitable for
A.C. only, 105 - 115, 190 - 210,
210 - 230, 230 - 250 volts, 50
cycles. Power Consumption:
approximately 90 watts maxi-
mum. Mains Fuses: 2 amps
(for 105 - 115 volts), 1 amp (for
190 - 250 volts). H.T. fuses:
500 m/A Surge Resisting, 120 m/A Surge Resisting. Valve line-up:
EF 86, ECC 81, EL 84, EL 42, EM 71 + 2 metal rectifiers. Mains
tapping panel and fuses instantaneously available. Two tape speeds
-31 ins/sec and 74 ins/sec: speed change instantaneous by elec-
trical means-heavy duty dual speed split phase induction motor:
recording time (with 1,200 feet recording tape) 2 x 30 minutes at 71
ins/sec- 2 x 60 minutes at 31 ins/sec: half track recording, track
change without spool reversal: track changeover by press button
approximately 2 seconds. Trackbutton remains down to indicate
which track was played last: frequency range 50- 9,000 cycles at 31
ins/sec, 40 - 14,000 at 74 ins/sec: noise is down at least 40 dBs and
wow and flutter less than 0.3% at 71 ins/sec, less than 0.5% at 31
ins/sec.

Automatic stop foil at end of spools: fast forward and fast rewind
time approximately two minutes per full spool. Illuminated
precision place indicator: recording level meter by 'magic eye', tone
control for treble or bass emphasis.

Loudspeakers: elliptical high -flux permanent magnet moving coil
+ two 21 inch tweeters. Special four -position speaker control.
Connections for low impedance extension speaker and high im-
pedance external amplifier remote controls, earphones. Microphone,
diode and radio input sockets.

45$

Overall dimensions: 17 inches x 174 inches x 91 inches. Weight

Retail Price 98 g:soir

GD273
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IL E A IK

LEAK DYNAMIC PICK-UP
This new Pickup results from five years'
continuous development of our first
moving coil design. Reports from users
during the first few months of its sales
have justified our earlier belief that the
Pickup might earn recognition as the
best in the world.

HIGH FIDELITY EQUIPMENT

PRICES
The arm:

£21151- plus £113/1 purchase tax.
Long arm for 16in. records:

£3/5/- plus £1/7/5 purchase tax.
L.P. Head with diamond stylus:

£51151- plus £2/8/4 purchase tax.
78 Head with diamond stylus:

£51151- plus £2/8/4 purchase tax.
Mu -metal -cased transformer: £1/ 15/ -

SPECIFICATION
* THE ARM

This is of advanced design having very low inertia. Friction is kept to a
minimum by using a single pivot bearing. The arm is counter -weighted
and has provision for plug-in interchangeable heads. An arm -rest is
provided.

* GENERATING SYSTEM
Dynamic (moving coil). Coil impedance approximately 6 ohms, 1,000 c/s.
No magnetic material is embodied in the moving parts, and the pick-up
is free from the inherent distortion of moving iron (magnetic variable
reluctance) types. These distortions are also inherent in those dynamic
pickups in which the moving coil is wound on a magnetic core.

* STYLUS
Material: Diamond, guaranteed unconditionally not to chip or break.
Stylus sizes: L.P. 0.001 in. radius + nothing - 0.0001in.

78, 0.0025in. radius ± 0.0001in.

* PLAYING WEIGHTS
Between 2 and 3 grammes for L.P.
Between 5 and 6 grammes for 78.
Automatically adjusted by the weight of the head.

* RECORD AND STYLUS WEAR
These are lower than on any pickup of which we have cognisance.
Diamond has a playing life of approx. 100 times longer than sapphire,
and because it will take a higher polish than any other material it there-
fore causes less record wear.

* OUTPUT
The shielded step-up transformer delivers an output of 8 mV for each
cm/sec. r.m.s. recorded velocity. This means that an amplifier with a
sensitivity of 40 mV at 1,000 c/s will be easily loaded by the pickup from
commercial records.

* FREQUENCY RESPONSE

The motor -board has been
cut away to show the
simplicity of mounting.

Total variation ± ldb 20,000 c/s to 40 c/s with the L.P. head, including
transformer (recorded velocity 1.2 cms/sec. r.m.s. above turnover).
Low frequency resonance:
20 c/s f 5 c/s with our very lightweight arm.
High frequency resonance:
0.001in. radius on Vynil, 21,000 c/s ± 2,000 c/s.
0.0025in. radius on shellac, above 27,000 c/s.
The frequency response does not change with temperature.

* SIGN AL -TO -H UM -RATIO
It is not possible to specify this important ratio without stipulating the
strength of the interfering fields. These fields will, of course, vary accord-
ing to the installation. However, for the purpose of comparison
measurements have been taken under working conditions, i.e., with
various pickups mounted normally within inches of the electric turn-
table motor and within two feet of a power transformer in an amplifier.
The results show that the Leak Dynamic Pickup has a lower hum
content than any variable reluctance (moving -iron, magnetic) pickup
and a very much lower hum content than a single turn moving coil
(i.e., " ribbon ") pickup. This confirms what would be expected
from theoretical considerations.

* DIMENSIONS
From the centre of the fixing stem to the front of the pickup head, 9fin.
From the centre of the fixing stem to the rear of the arm, 2in. The height
of the pickup is adjustable and it can be used with any turntable.

* MOUNTING
A template of original Leak design is supplied, enabling the pickup to
be accurately located on the turntable mounting board. There is a single
fixing hole and the stem contains a miniature socket which accepts the
plug leading to the transformer (see illustration).

* TRANSFORMER
The transformer has a step-up ratio of 1.80 and is heavily shielded in
mu -metal. The primary lead is terminated in a plug and a shielded
secondary lead is supplied.

LEAK TL/1O AMPLIFIER AND 'POINT ONE'
PRE -AMPLIFIER
A superb equipment, renowned everywhere as the leader in low distortion amplifiers.
Price 27 Gns. complete-a price only made possible by world-wide sales.

LEAK F.M. TUNER UNIT
Trough -line --AFC eliminates drift. Very high sensitivity for fringe area listening.
Quieting control plus high fidelity discriminator. Cathode -follower output. Self -

powered to operate with any amplifier. Price £25 plus P. T. £10.10.0.

ELECTROSTATIC LOUDSPEAKERS
Reprints of " The Gramophone " article (May 1955) by H.
J. LEAK, summarising his work and findings on Electro-
static and Dynamic Loudspeakers, are available on request
free of charge.

To be introduced later in 1956.. .
a loudspeaker system incorporating
a balanced push-pull electrostatic
treble loudspeaker unit.

H. 1. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3
Phone : SHEpherds Bush 11731415 Telegrams : Sinusoidal, Ealux, London Cables : Sinusoidal, London
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OVERCURRENT
RELAY

Beautifully made by the famous American
Westinghouse Company. These are the
surface through panel type with clear
Pyrex glass covers. They have coils for
remote push button resetting.
Type A-calibrated for currents between
.1 and .4 amps.
Type B-calibrated for currents between
.5 and 2 amps.
Price, unused and perfect. £3/17 6 end-.

MINI -RADIO
Uses high -efficiency coils-covers long
and medium wavebands and fits into the
neat white or brown bakelite cabinet-
limited quantity only. All the parte,
including cabinet, valves, In fact, every-
thing, £41101-, plus 3/6 post. Construc-
tional data free with the parts, or avail-
able separately, 1/6.

THE

"CRISPIAN"
BATTERY

PORTABLE

A 4 -valve truly portable battery
set with very many good features as
follows:-Ferrite rod aerials.

 Low consumption valves.

 Superhet circuit with A.V.C.
 Ready built and aligned chassis if required.
 Beautiful two-tone cabinet.
 Guaranteed results on long and medium waves

anywhere.

All parts, including speaker and cabinet, are available
separately or if all ordered together the price is L7/15/ -
complete, ready built chassis 30/- extra. Instruction
booklet free with parts or available separately price 1/6.

EX -ROYAL NAVY
SOUND POWERED

TELEPHONE
These require no batteries, and will go for
long periods without attention. Complete
with generator and sounder which gives
a high pitched note, easily heard above
any other noise. Also fitted with an
indicator lamp which In quiet situations
can be used instead of the sounder, or
where several telephones are used to-
gether will Indicate which one is being
called. Size 7fin. x 9in. x 7}in., wall
mounting, designed for ships' use but
equally suitable for home, office, ware-
house, factory, garage, etc. Price 57/8
each. plus 4/6 carriage.

IMPULSE

RELAY

Somewhat soiled due to storage but
mechanically O.K. Price 8/8, plus 9d.
post. Few new and unused at 5/. each.
Booklet giving some circuits price 1/ -
poet free.

MAINLY FOR EXPERIMENTS AND INDUSTRIAL USERS
VACUUM RELAY

No.

American
made type

,

- No. C61610, this is a
' relay completely sealed

in a glass envelope. It
will dose in a strong
magnetic field or by a
coil placed close to or
round one of its arms.
Price 49/6. Operating
coils 25!- each.

WESTING-
HOUSE
(U.S.A.)
METERS

All flush mount-
ing type, outside
diameter of face
31in.

0-500 D.C. 25/-
0-1.5 kV D.C. external mul-

tiplier 35/-
0-2.5 kV D.C. external mul-

tiplier 35/-
0-15 v. A.C. moving iron.. 30/-
0-1 mA. 25/-
0-50 mA. 25/-
0-100 mA. 25/-
0-150 mA. 25/-
0-500 mA. 25/ -

CONTACTOR
Solenoid op -
e rate d-c orn-
pletely en-
closed in cast-
iron case, con-
tacts rated at
7.5 amps D.C.
-suitable for
up to 30 amps.
A.C. - coil
volts 24 D.C. price 8/- each.

NAVY MODEL TCK-7
Seen at Eastbourne by appointment

We have a few only American transmitters
still in original packing cases. Designed for
the Navy, these are really beautifully made
and most impressive, standing 5ft. high by
2ft. wide and finished in instrument
crackle. All meters and controls are on the
front panel. The transmitter tunes over
the range of 2 megacycles to 18 megacycles
and it is designed for high speed precision
communication without preliminary calling.
Frequency control and stability is par-
ticularly good, being better than .005%
under the worst conditions. Power out-
put is 400 watts on C.W. and 100 watts on
phone. Tuning is very simple-a unit
control mechanism-gives a direct reading
in frequency.
Complete with valves and instruction
manual. Price £95, ex works.
NOTE.-The transmitter will work off A.C. or D.C. with the
appropriate power unit. Power units are not available at present.

UNITS FOR CONTROLLED AUTOMATIC ROTATION

We have brand new, still in original unopened
packing cases as shipped from America two
items of equipment which form part of the
radar system RC84. These two units work
together to form a Tower rotating device,
with remote control.
Item 1, known as Tower 24A, Is In fact the
geared driving motor which rotates the mast.
This is quite a heavy constniction and would
rotate a heavy scanner, reflector, Beam array,
etc., etc.
Item 2, known as Indicator 1-221-A is the
remote controller which enables the azimuth
position of Tower 29A to be controlled from a
remote point. Conversely, It enables the

azimuth position of the tower to be known at any time. Both the Tower and the Indi-
cator contain selsyn transmitter/receivers and it is these that provide the impulses
which cause the aerial to rotate backwards or forwards. The equipment intended for 117
volt A.C. mains but will operate from our mains If connected through step down trans-
former of 1 K.W. rating.

Prices 1-221-A £25 plus carriage. TR24A £35 plus carriage.
Special discount of £5 for cash with order or C.O.D. if both units purchased together.

TOWARDS
AUTOMATION

Rotary switch-Ministry Ref.
No. AP57579, this is a motor
driven switch, the driving motor
being a synchronous type for
working on 110 volts 50 cycles.
The two switches have 20 po-
sitions each and are enclosed by a
Perspex fronted lid. Separately
operated relays providing inter-
locks. Price E4/17/ 6 each.

RACKING
EQUIP-
MENT

STANDARD
OPEN RACK

6ft. high and 19in.
wide, heavy steel
construction.
Holes drilled and
tapped at the
standardized spa-
cings. Price
E3/15/-, plus
carriage.

MICA PANELS
Pure mica panels size 2in. x 3in.,
3/- per dozen.
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GRAMOPHONE AUTO -CHANGER
Latest types by all famous makers are
invariably in stock at competitive prices.
B.S.R., Monarch, Garrard, etc. Latest
models from 27/156, plus 5/. carriage
and insurance.

THIS IS ON OFFER AT APPROX.
HALF COST TO MAKE

An impressive costly looking cabinet
originally designed for T.V. but simple
modification makes the cabinet suitable
for radiogram, amplifier, tape recorder, or
reflex speaker-size 23in. wide, 22in.
deep and 3751n. high. Limited quantity
at 28 15/- each, carriage 12/6.

E.H.T. GENERATOR

This is a made-up unit, power consump-
tion (6.3 volt 8amp. filament and approx.
59 mA. H.T.). Contains three BVA valves.
Output from 6 kV to 9 kV rectified with
normal H.T. rail input but somewhat
higher outputs can be obtained with
higher H.T. supply. Dimensions are
61 x 41 >c 7in Price 69/6, poet, packing,
etc.. 5/..

MULLARD AMPLIFIER "510"
A High Quality Amplifier designed by
Mallard engineers. Robust high fidelity
with a power output exceeding 10 watts
and a harmonic distortion less than .4%
at 10 watts. Its frequency response is
extremely wide and level being almost
flat from 10 to 20,000 C.P.S.-three
controls are provided and the whole
unit is very suitable for use with the
Collaro Studio and most other good pick-
ups. The price of the unit completely
made up and ready to work is 212/10/-,
plug 10/- carriage and insurance. Alterna-
tively, if you wish to make up the unit
yourself we shall be glad to supply the
components separately. Send for the
Mallard amplifier shopping list.

AM/FM RADIOGRAM CHASSIS

This is a 7 -valve A.C.
mains operated receiver.
An exceptional performer on
long, medium, and short A.M.
bands and on the new V.H.F. band.
It is an ideal unit for a quality radio-
gram.
Special features include magic eye tuning indicator, extra long scale
and pointer travel-latest circuitry employing full A.V.C. feed-
back, etc., etc.
Undoubtedly one of the finest AM/FM chassis available today.
Chassis size 171in. x 61in. x 7 On. Price £23/17/6, carriage, packing,
and insurance 20/- extra.
RECORD PLAYER FOR £4110/...

3 -SPEED INDUCTION MOTOR
3 -speed motor with metal turn-
table and rubber mat. Latest
rim drive with speed selection
by knob at the side.

HI-FI PICK-UP
Using famous Cosmocord Hi -G turnover crystal. Separate sapphire
for each speed. Neat bakelite case with simple adjuster for weight
compensation.

SPECIAL SNIP OFFER THIS MONTH
The two units for £4/10/-, or 30/- deposit and four payments of 18/-,
post and insurance, .5/-. Or fitted upon base, as illustrated,
£51101-, plus 7/6 post and insurance.

14" T.V. CABINET
14in. T.V. cabinet of the latest styling
made for one of our most famous firms-
beautifully veneered and polished-
limited quantity -19/6 each. Carriage
and packing 3'6 extra.

The " ESTRONIC "
BAND III CONVERTER
To -day's best value in Band III
converters suitable for your T.V.
or money refunded. Complete
ready to operate, 59/6 non mains
or 85/- mains, post and insurance,
3/6.

HALF-PRICE OFFER
BEETHOVEN CHASSIS
Extremely well' built on chassis
size approx. 94 x 74 x 84, using only
first-class components, fully aligned
and tested, 110-240 volt A.C.
mains operation. Three wave bands
covering medium and two shorts.
Complete with five valves, fre-
quency changer, double diode
triode, pentode output and full wave
rectifier. Special cash -with -order
price this month, £511916, carriage
and insurance 7/6. Polished cabi-
net, 49/6.

NEW CIRCUIT
OCCASIONAL 56-we have evolved a new
T.R.F. circuit and have bad really good
results, equal In fact to many superhets.
You really should try this circuit. All parts
including valves (6K7, 6J7, 6F6, and 6X5)
and Bakelite case with back cost only
85/10/-. Plus 2/6 post and insurance.
Data included with the parts is also available
separately, price 2/,

PLEASE INCLUDE POSTAGE WHEN ORDERING

RI155 YOURS FOR a

The R1155 is considered to he one of the
finest communication receivers available
to -day. Its frequency range is 75 ke/s.
to 18 Mc/s. It is complete with 10 valves
and is fitted in a black metal case. Made
for the R.A.F. so obviously a robust
receiver which will give years of service.
Completely overhauled and guaranteed in
perfect working order. Price 29/19/8 or
5 payments of £2 each. Carriage and
Transit CANE 15/- extra. Mains Power
Pack, with built.in speaker, 25/10/-,
or in polished cabinet 28/161-.

OFFICE TELEPHONES

New G.P.O. telephone sets with interim
bell and push button switch easily con-
nected together to form office intercom.
Price 22/10/- each. Post, etc., 2/6.

TRANSFORMER SNIP
11/6

Poet 2/-.

Fully shrouded-
standard 200-250
v. primary 280-0-
280 at 80 mA.,
6.3 v. at 3 amp.,

v. at 2 amp.

FINE TUNERS
.

111111111**
))))

tir\
Ceramic trimmers all with lin. spindle
of fair length. 5, 10, 15, 30, P.F. at 2/3
each or 24/- per dozen.

CIRCUIT DETAILS
Diagrams and other information extracted
from official manuals. All 1/8 Per copy,
12 for 15/ -
American Service R.109

Sheets 78 receiver
76 receiver
R28/ABC5
R1116/A
RA -1B
14888D
AN/A.PA- I
78
76
R.T.18
CAY-46-AAM.

RADAR

Indicator 62A
Indicator A.S.B.
Indicator 62
Indicator 65
R.F. unit 24
R.F. unit 26
R.F. unit 25
R.F. unit 27
Wireless set No. 19
Demobbed valves

A.1134
BC.348
BC.312
R.103A
B.C.342
RA -1B
R.208
R-1155
R -1124A
R-1132A/R-1481
R-1147
R -1224A
R-1082
R-1355
B.C.1206-A/13
B -455A (or -11)
B -454-A (or -B)
B -453-A (or -B)
Transmitter T1154/

R.D.J.N.
Fifty-eight walkle-

talkie
Frequency meter

B.C. 221

ELECTRONIC PRECISION EQUIPMENT LTD.
249 Kilburn High Road

Kilburn.
Phone: MAI 4921
Half -day Thursday

42-46, Windmill Hill, Ruislip 152-153 Fleet St., E.C.4. 29 Stroud Green Road, Finsbury
Middlesex. Park, N.4.Phone: FLEET 2833Phone: RUISLIP 5780 Half -day Saturday Phone. ARCHWAY 1049

Half -day Wednesday Half -day Thursday.
Post orders should be addressed to E.P.E. LTD., M 0. Dept. 2, 123, TERMINUS ROAD, EASTBOURNE.

All enquiries to Eastbourne address and p ease enclose S.A.E., terms are cash with order.
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Looking for
a Radiogram
-that's better -than -ordinary

In these days of automation, we, at Armstrong, adhere
even more closely to our principle of individual
craftsmanship-for has it not made our name synony-
mous with all that is excellent in high -quality

reproduction. Our first thought is always to evolve
the best design and select the finest components, to
give the Armstrong standard of performance. With
some trepidation we then add up the cost . . . but,

to our relief, find that we can still offer a quality
article at little-if any-above the ordinary com-
mercial price.

nf,"149
1,PELIALISTS FOR OVER 20 YEARS IN 0160 QUALITY REPRODUCTION

Very high ohmic value.

Tolerances from ± 25% down
to ± 0.1%.

Temperature coefficient almost
flat (slightly positive).

Noise value 10 times better than
R.C.S. permitted maximum.

Comprehensive range available.

Also standard range including
probably the world's smallest
layer resistor.

full details from

fiVrAhl-T

We are confident you will not better our
delivery and most interested personal service.

G A STANLEY PALMER LTD
MAXWELL HOUSE, ARUNDEL ST. LONDON, W.C.2.
Phone : TEMple Bar 3721/2.

DaG 603

The Super
Bass and Treble Speakers with Crossover

Network 8 -watt Push-pull amplifier High
Fidelity auto -changer with Studio Turnover Crystal
Pick-up The latest in gramophone technique

£90.8.0 (AM/FM Model: f102.8.6)

The Twin
 Armchair control by unique "hopper" arrange-
ment  Twin 10in. Speakers  8-wattArmstrong
Chassis Compact cabinet for smaller rooms

E62.16.0 (AM/FM Model: £74.16.6)

The Standard
 Full sized solidly constructed cabinet  Adjust-
able Bass Reflex Chamber Exceptional Record
Storage (over 200) Incorporating the famous
FC48 Chassis

£76.4.0 (AM/FM Model: £88.4.6)

* Hire Purchase facilities available

Post this coupon for descriptive literature and details of Hire
Purchase and Home Trial facilities to Armstrong Wireless and
Television Co., Ltd., Warlters Rd., London, N.7. (NORth 3213)

Name

Address

WW

REDUCE YOUR PRESS TOOL COSTS

THE HUNTON UNIVERSAL BOLSTER OUTFIT

FOR SHEET METAL PIERCING AND

BLANKING ON FLY PRESSES

Bolster Frame with
2 adjustable gauges
and insertable steel
Holders for Dies
fin. to 3.4in. bore

diameter.

Equip your press with
the Hunton Outfit and use
inexpensive standardised Punches and
Dies fin. to 3' -in. diameter, obtainable from stock-in 7hin. sizes
-when required.
Standardised Tools also available at short notice for Square, Oblong and
other shapes, Louvre Forming (up to Bin. long), Corner Notching, Corner
Radiusing, Angle Iron Notching and Piercing, etc.

Get the Outfit now-Buy Punches, Dies and Tools as you need them

Descriptive brochure and prce list W.B. on request

Two Punch Holders
with detachable
positive -action
Strippers take the
complete range of
Punches fin. to nin.

diameter.

HUNTON LIMITED
Phoenix Works, 114-116, Euston Road, London, N.W.1
Telephone. EUSton 1477-8-9. Telegrams: Untonexh, London



JUNE, 1956 WIRELESS WORLD 99

000000
Tape Reeorder

Model 111
(Release Mid -July)

It has taken a long time to produce a Recorder
that is really worthy of the name TRUVOX
and all that the name implies, but it has come-
an instrument that does full justice to the
world-famous Truvox Tape Recording pro-
ducts. A high-fidelity instrument in every
sense of the word, giving' not only endless
hours of enjoyment recording and replaying
one's own programmes but also providing
perfect reproduction of the new, outstanding
and ever-growing number of pre-recorded
tapes of the world's finest music, with all
those finer gradations of tone that are there
for those who can hear the difference.
Frequency response 50-12,000 cps. to" x 6"
Loudspeaker.
Contemporary cabinet styling is in keeping
with the high standard set by the equipment
it contains.
Price complete with crystal micro-
phone and 1,200 ft. reel of standard 66_ GITS.
tape.
Fitted with precision `place' locator, 3 gns. extra.

Additional optional equipment
Truvox Senior and Standard Radio lack
Truvox Foot Control and Headphones for trans-
cription of recorded material
Truvox telephone attachment for recording two-
way telephone conversations
Credit and Hire Purchase facilities available
through Selected Retailers.
Send for full details

TRUVOX LIMITED
Sales Office : 16, Lyon Road, Harrow, Middlesex.

Harrow 9282
Tech. & Service Dept.: 328, Station Road, Harrow,

Middlesex. Harrow 4455.

Estd. 1925
LRS

EASY TERMS

LEAK e alai-A/Yr

fox the Conktatidatir
If you want the Finest Quality Reproduction
together with Workmanship of the Highest
Order your choice must be LEAK.

AS USED BY BROADCASTING CORPORA-
TIONS THROUGHOUT THE WORLD.

LEAK " TL/ I0 " AND " POINT ONE " PRE -AMPLIFIER.
Cash Price E.28/7/-, or sent for L4/10/- Deposit and 18

monthly payments of 30/-, carr. and crate free.

LEAK DYNAMIC PICK-UP
Complete with two detachable diamond heads and trans-
former. Cash Price i21/19/9 or sent for L4 Deposit
and 10 monthly payments of 40/-. Post and packing paid.

Delivery of all the above is from stock. We can also supply
the LEAK F.M. TUNER. Wharfedale, Goodmans and
Tannoy loudspeakers, etc., Connoisseur Variable 3 -speed
Motors and all other Quality Equipment on EASY TERMS

Please let us have your requirements.

SEND ofONLY J
(returnable Deposit)
for 14 -day Free Trial
.. then 15/. balance

after trial if satisfied
and 8 monthly pay-
ments of 24/6 (or 19/6
if you send your old
shaver).

Cash Price 610/4/1

Here is The Supreme Shaving Instrument
-the latest super -styled model, with
larger effective shaving area. Double -
insulated Built-in Motor. AC/DC 200
250 v. Immediate delivery in luxury
Suede -finish presentation Case.

1170, 40/- ALLOWED F0121
I YOUR OLD SHAVER-any

make, any condition-if you buy a
I New Remington Super 60, after trial

for Cash or Terms.

L =WI =IN MIIM
Send for FREE BROCHURES I

MEM MIN ...IN ,1111

The L R SUPPLY CO., LTD.,
BALCOMBE , SUSSEX BaTIOerintr;:54
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Axiom *30
This hand -built full range loudspeaker, originally designed as a
monitor loudspeaker for professional applications, is now available
for use in High Fidelity equipment.

A unique constructional feature is the use of two triple sets of paired
double acting cantilevers which provide a suspension with very low axial
stiffness. Twin diaphragms are employed to cover a frequency range of
20 c/s to 20,000 c/s with outstanding smoothness. Maximum power
handling capacity 6 watts; which may be increased by two or four units.

Cabinet designs available for one, two or four Axiom 80 Loudspeakers.

Goodmans
Post the coupon now for colour brochure describing the Axiom 80, and

details of other loudspeaker units in Goodmans High Fidelity Range.

GOODMANS INDUSTRIES, LTD. AXIOM WORKS, WEMBLEY, MIDDX. WEM. 1200
U.S.A. AGENTS: ROCKBAR CORP. INC., 650, HALSTEAD AV. MARMARONECK, N.Y.

TO: GOODMANS INDUSTRIES, LTD.
Axiom Works, Wembley, Middx.

Full details of your Axiom 80 etc. please.

Name

Address



JUNE, 1956 WIRELESS WORLD 101Best Buy at Britain's
MULLARD RESISTANCE -CAPACITY
BRIDGES GM -4140/I. .1 Ohm to 10 Meg -
ohms and 10 pFd. to 10mFd. For 110 and 230 v.
A.C. mains. Used, but in perfect working
order. L5/19/6.
SOBELL T/V PATTERN GENERATORS
TEI23A/B. Models for various Band I fre-
quencies, 12 6SN7GT, 1 6A8G, 1 EB34 and
I 5Z4G. For 110 and 200-250 v. A.C. mains.
n very good condition. £7119/6.

MARCONI SIGNAL GENERATORS.
Brand new, in original transit case, com
plete with spares, instruction manual and
calibration charts. Type TF390G, 4-32 and
50-100 Mcis. E25. Or 16-150 Mc/s. in 4
overlapping ra,nges. E27/10/-. Type TF517F/1
18-58 and 130-260 Mc/s., E35.

AMERICAN H.R. PHONES. Complete
with cord, brand new and boxed. 12;6.
FIELD TELEPHONES. Army type D
Mk. 5. Buzzer calling. Ideal for building
sites, farms, workshops, etc. Complete with
handset and batteries. Tested before des-
patch. 39/6 each.

CHOKES. Collins potted type, res. 160
ohms, 8 henry, 100 m/amp., 8/6. S.T.C.
potted, swinging type, approx. 5 henry,
300 miamp., 12/6. Universal mounting
type, res. 300ohms, 30 henry, 150 m;amp.,
10/6. Parmeko fully shrouded, swinging
type, 3.6-4.2 henry at 150 m/amp., 20
henry no D.C., 10/6. Bryce open type
1.5 H and 200 m/amp., 3 H. at 100 m/amp.,
or 10 H. at 200 in/amp., 8/6. Mounting
feet slightly damaged.

MODULATION TRANSFORMERS.
Bendix type, for TA -I2, Push-pull 807's to
plate and screen modulate two 807's in
parallel, 15/, Collins type, 20 watts, 807 to
807, 12/6.
RECEIVERS TYPE R1155. In excellent
condition, thoroughly checked and air -tested.
From E5/19/6 according to condition. Send
S.A.E. for full details or 1/3 for comprehensive
booklet.
A.C. MAINS POWER PACK AND
OUTPUT STAGE. These enable the RI 155
to be used on A.G. mains WITHOUT ANY
MODIFICATION. Throe types available,
L4/101-, ESIS/-, or de Luxe model with 8in.
speaker, £6110/, ALL power packs guaran-
reed SIX MONTHS.
U.S.A. DYNAMOTORS. For Collins
TCS. Dual input, 12 v. 15 amps. or 24 v.
10 amps. Outputs, 440 v. 200 miamps. and
225 v. 100 m/amps. Continuous duty. 10in. x
5fin. diam. Wt. 1816. Absolutely BRAND
NEW, £4/19/6. For Bendix TA-I2C. Input
25 v. 14.8 amps. Output, 540 v. 450 m/amps.
Continuous duty. 7fin. x 4fin. diam. Wt.
1516. Used, good condition, 29/6.

HALLICRAFTERS S27 RECEIVERS.
Covers 27.8 to 143 Mc/s. in 3 ranges.
A.M. and F.M. R.F. stage, 3 I.F. stages,
B.F.O. etc. For 110 and 230 v. A.C. mains.
Reconditioned, as new, E40.

PANORAMIC ADAPTORS, for visua
display of signals. Bandwidth 200 KO
Suitable for use with receivers having IF
of 450-470 Kc/s. Employs 3in. tube type
3BPI, and operates from 110/230 v. A.C.
mains. BRAND NEW equipment, as shipped
ex-U.S.A. With instruction manual, price E30.

COMMAND RECEIVERS
Complete with 6 metal valves: 3 I 2SK7,

I 12K8, I 12SR7 and I 12A6. Size 5in. x
51 in. x Ilfin. deep. In very good condition.
Less dynamotor. FREE CIRCUIT WITH
EACH SET.
BC455, 6-9 Mc/s. 25/-
BC454, 3-6 MO. 27/6
BC453, 190-550 Kc/s. (the famous "Q5er ")

59/6
BCXXX 1.5-3 Mcls. (trawler band) 65/

R.C.A. AMPLIFIERS
MODEL MI -I1220

* Manufactured by Radio Corporation of America.
* Brand new and unused.
* Power output 12 watts at 5-7.5-15-60052.
* Valve line-up, 2 of 6L6, 4 of 6J7, 1 of 5U4.
* Tapped transformer for use on 193-250 volts A.C.
* Grey crackled case, size 17 x 11 x 9in.
C'RCUIT
SUPPLIED.

(LESS VALVES, AS SHIPPED BY MAKERS)

SET OF VALVES, NEW, BOXED, 59/6.

ONLY £9.19.6

POWER UNIT 247
Enclosed in grey steel case, size I lin. x 9fin. x 71 in., with
chrome handles. For 230 volts 50 cycles mains operation.
Output 600 volts 200 mA., fully smoothed by 1,000 volt
working paper condensers and extra heavy duty choke.
Also 6.3 volt 3 amps. A complete power unit, including
SU4G rectifier and indicator light for only 49/6. New
and in transit case. THIS IS A REAL SNIP.

HIGH VOLTAGE POWER PACKS, ex-U.S.A. Brand
new. Input 115 volt A.C., output 1,000 volts at 250 mA.
Brand new, complete with two 1616 valves, and I spare 1616
double choke and paper smoothing. £5/5/...

TR-50-XM TRANSMITTER -RECEIVERS. 1.5 to 12 Mc/s
Separate Tx and Rx fitted in one cabinet, size 22in. high x
20in. wide x I 4in. Wt. 130Ib. V.F.O. and 5 crystal positions.
Ideal for marine use. Super job, price £45. BRAND NEW.

METER BARGAINS
RANGE TYPE SIZE
50 Microamp. D.C. MX 21in.

100 Microamp.

500 Microamp.
500-0-500 Micro -

amp.
1 Milliamp. D.C. M/C
10 Milliamp. D.C. M/C
100 Microamp. D.C. M/C
lon Milliamp. D.C. M/C
200 Milliamp. D.C. M/C
1 Amp. Thermo -couple
4 Amp. Thermo -couple
20 Amp. D.C. ADC
30-0-30 Amp. D.C. 51/I

D.C. WC

D.C. M/C
D.C. MX

15 Volts A.C. MG 21in.
300 Volts A.C. mg Son.

-000 Volts D.C. WC Sin.

PRICE
Flush circular, scaled 0-100

59/6
21in. Flush circuit., scaled 0-1,500

39/6
Sin. Flush square, Weston 27/6
251n. Flush circular, scaled 100-0-100

V. 25/ -
stn. Flush square, Fe/Nre 22/6
21n. Flush circular, blank scale 1016
2/1n. Flush circular 10/6
Sin. Flush square 7/6
21in.' Flush circular 10/6
21in. Projecting circular 6/9
2in. Flush square 6/9
2in. Projecting circular 7/6
2in. Proj. circ., metal cased, car type

5-
Flush circular 8/6
Flush circular 30/ -
Flush square 10/6

METER RECTIFIERS. I mA. Salford Instruments, 8,6;
5 mA. Salford Instruments, 6/9; 2 mA., S T C., as used in
E.M.I. Output Meter, 516. All are full wave bridge and
brand new.

P.O. TYPE RACKS. " U " channel, 5ft. heavy angle base
for I9in. panels. Price 65/,

COMMUNICATIONS RECEIVER CRI00. Frequency
Coverage, 60 Kc/s. to 30 Mc/s. (5,000-10 met es), in 6 ranges.
Variable selectivity using crystal and audio filters. Valve line-up,
2 R.F. Amps., Mixer, separate Local Osc., 3 1.F. Amps., Dec/
AVG/1st Audio, Power Output, B.F.Osc., and H.T. Rectifier.
Operates from 210-250 volts, 50 cis. A.C. mains. Size 16in.
wide x 12.1 in. x 16f in. deep. Wt. 821b. Provision for head-
phones or external speaker. These receivers are thoroughly
overhauled and in beautiful condition and can be demon-
strated to callers. Send S.A.E. for full details and illustration.

PRICE ONLY E21.
Plus E2 carriage and packing (El refunded on return of packing
case).

ADMIRALTY POWER UNITS,
equivalent to A.M. type 234. Input 200-250 v.
50 cis. A.C. mains. Output 240 v. 150 m/A.
and 6.3 v., 6 amp. 300 v. 2f in. meter on,
panel. Double smoothing. Standard I 9in.
rack mounting. Checked and tested, 69/6.

INDICATING UNIT 277. Case size
S=in. x 7in. x I2in. deep. Contains lie.
C.R. tube type VCR522 (same as that used in
G.E.C. " Miniscope "), 4 VR9I, 2 VR92, and a
host of useful modern components. Fitted
with " Focus " and " Brightness " controls,
etc. Should convert to useful miniature
oscilloscope. All tubes tested before des-
patch, 59/6.

X'TALS
200 Kc/s. American G.E.C., fin. pins, brand
new and boxed at I0/- each. 1,000 Kc/s.
fin. pins, British standard 0.01% at 19j6

ach.

ERIE HI -K CERAMICONS. 1,000 pfd
4 B.A. chassis mtg. Particularly suitable for
V.H.F. decoupling, etc. Price 10/6 dozen
As above, but with wire ends, 8/6 dozen
AR77 MAINS TRANSFORMERS. Fully
shrouded, drop -through, 31 in. x 3fin
Primary 110/125/150/210/240 v. 50-60 c/s.
Secs., 325-0-325 v. 103 m/amp., 6.3 v., 3.5
amp., and 5 v. 2 amp. BRAND NEW ex
U.S.A., 29/6.
REPLACEMENT MAINS TRANS., for
R.C.A. Amplifiers, Pri. 105/115/125 v., 50-60
c/s., Secs., 380-350-0-350-380 v., 170 mlamp
6.3 v., 3 amp., C.T. and 5 v., 3 amp. 4fin. x
4fin. x 4fin. high. Fully shrouded, 16/6.
TRANSFORMER BARGAINS. Brand
new ex -manufacturer's surplus drop -through.
Primary 200/250 volts 50 cps. Secondary
310-0-310 v. 70 mA., 6.3 v. Ol 3 a., 4 v. 2 a.
Can be used with either 4 v. or 6.3 v. rectifier.
Only 9/6 plus 1/6 post. A similar type trans-
former 325-0-325 100 mA., 6.3 v. 4 a., 4 v.
3 a. only 12/6.

EX -ADMIRALTY. Primary 250 v. 50 c/s.
Secondary 5-0-5 v. 5-0-5 v., and 5-0-5 v., all
at 5 amps., each winding. This means, in
effect, that you have 5, 10, 15, 20, 25,
30 v. at 5 amps. or other possible combina-
tions. Size 4, -in. x 41 in. x 6in. high. Weight
121b. BRAND NEW. A very useful
transformer at only 29.'6.

EDDYSTONE ROTARY POWER
UNITS. In grey metal case. Input 12 v. D.C.
Output 180 v. at 60 m/a. Complete with all
smoothing and filtering. Size I2in. x 6in. x
5in. Wt. 161b. Absolutely BRAND NEW,
19/6.
SELENIUM BRIDGE RECTIFIERS.
Funnel cooled A.C. input 45 v. R.M.S.
D.C. output 30 v. 10 amp. 47/6 each.
HEAVY DUTY SLIDER RESISTORS.
250 watts. Rated to carry 25 amp. .4 ohm
resistance. For charging boards, etc. Worm
drive. On metal stand 9in. x 4in. x 6in. high.
BRAND NEW 7/6 each.
HEAVY DUTY FIXED RESISTORS,
150 watts. Rated to carry 12 amp. I ohm
resistance, 81in. x 2in. x 2fin. high. BRAND
NEW 4/6 each.
RESISTORS. Latest miniature insulated
Dubilier f watt type B.T.S. Wire ends.
Useful values. ONLY 101- for 100 assorted!
BLOCK PAPER CAPACITORS, T.C.C.
8 mfd., I kV. wkg., upright mtg., size 4in. x
21in. x 5in. high. Brand new and boxed.
TWO for I5/-.
I.F. STRIP TYPE 373. 9.72 Mc/s. 2 EF92
and I EF9 I I.F. Amps., EB91 Det/A.G.C.,
EP9I A.G.C. Amp. and EF91 Limiter. Size
10fin. x 2f in. x 3in. high. Price, less valves,
7/6 Circuit supplied.

PLEASE ADD POSTAGE OR CARR'AGE ON ALL ITEMS
1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

CHARLES BRITAIN (Radio) Ltd.
11 UPPER SAINT MARTIN'S LANE,
LONDON, W.C.2. TEMple Bar 0545
One Minute from Leicester Square Station (up Cranbourn Street)
Shop Hours: 9-6 p.m. (9-1 p.m. Thursday). Open all day Saturday
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UNDOUBTEDLY THE BEST VALUE
YET OFFERED

ftetof eZ."""yee *ccidek
 vENeednsion speaker sockets are pro-

inHas

dual input channels for mix -
g

PRICE COMPLETE E43
 Monitoring provided for

 Will play the new pre-  Provides 2 hours playing  Will take all standard
recorded tapes time at 31" or 1 hour at 7-1" reels up to 1,200ft.

per second

'..n....o,..*sr....."'S.......,
GUARANTEED FOR 12 MTHS. SEND S.A.E. FOR ILLUSTRATED

(B.V.A. VALVES 90 DAYS) AND DESCRIPTIVE LEAFLETS

HOME CONSTRUCTORS I ! YOU CAN
BUILD THE COMPLETE RECORDER FOR £40'£40' -'-
The Truvox TAPE DECK and the Quality Amplifier are supplied tested and ready for
use, and the actual assembly of the Tape Recorder is extremely simple, involving only a few
connections. Step-by-step connection chart is supplied for this purpose.
If you have your own Cabinet WE WILL SUPPLY: The TRUVOX TAPE DECK, the
TAPE AMPLIFIER, MATCHED SPEAKER, and 1,200ft. of E.M.I. TAPE for 433/10/ -
plus LI carr. and ins., I0- of which is refunded on return of case.

H.P. TERMS ARE AVAILABLE. Send S.A.E. for complete details.

Modernise yowl
old Radiasitamt WE OFFER the

latest 3 SPEED AUTOCHANGERS with modern RADIOGRAM CHASSIS and matched
P.M. SPEAKERS at REDUCED PRICES. (H.P. Terms available). A good varied selection.
is available ... SEND S.A.E. for full DETAILS.

TWO REALLY GENUINE PRICE REDUCTIONS
A BULK PURCHASE ENABLES US TO OFFER these RECEIVER CHASSIS
at SUCH LOW PRICES. Each is BRAND NEW and FULLY GUARANTEED.

A 7 -valve 3 -waveband superhet chassis

having a Push -Pull stage for approximately
6 watts output. PRICE
H.P. TERMS: Deposit 212-19-6
E6/8/6 and B monthly payments of 18/9.

THESE THREE CHASSIS HAVE " GRAM "
CHASSIS FOR THAT " OLD RADIOGRAM

MODEL B3

A 5 -valve 3 -
Waveband Superhec

employing Negative Feedback over entire
Audio Stages and having a single valve type
6BW6 output for approximately 4 watts.

PRICE
H.P. TERMS: Deposit ES/ 16/. E11-11-0
and 7 monthly payments of 1913.

POSITION and are IDEAL REPLACEMENT
"-Send S.A.E. for complete details.

READY FOR USE
H.P. TERMS: Deposit alf 10,-. 12 monthly payments
of EI/19/11. Carr. & ins. is El extra, but we return
10'- on return of 'packing case.
The following items form complete Recorder.

THE TRUVOX MODELTR7UTAPEDECK
3 Shaded -Pole motors. Drop -in Tape Loading. Push
Button Control. Separate Push Button Brake. Fast
forward and fast reverse. Silent drive eliminating
Wow and Flutter. Half Track working and 2 speeds,

and 7fin. per sec. Positive Azimuth Adjustment.
Overall size only I x 12,4in. Available for 423/2/-.

THE. MODEL T.R.I./F. AMPLIFIER
Has been expressly designed to meet the requirements
of enthusiasts for fidelity reproduction, and in par-
ticular to CORRECTLY operate the above TRUVOX
DECK. It is supplied complete with a matched
Elliptical 3 ohm P.M. Speaker, it incorporates an
efficient Tone Control arrangement and has a Magic
Eye Indicator (Operative on Record). A Co -axial
Socket is also incorporated for MONITORING on
Record, and this can also be used to feed an external
amplifier. The Amplifier can also be used for high
quality reproduction of gramophone records direct
from a gram unit. Available for E14/14/-.

ACOS CRYSTAL MICROPHONE,
MODEL MIC.33.1 Price E2/10/-.

1,200 ft. REEL OF SCOTCH BOY or E.M.I.
MAGNETIC RECORDING TAPE. Price E1/15/-.

PORTABLE ATTACHE CASE
Is a neat, compact and attractively finished case, being
covered with maroon rexine and having an ivory
coloured speaker escutcheon. It contains concealed
pockets to accommodate the Microphone, Mains Lead
and a spare I 200ft. reel of tape. Price 45.

d'ai.""aa/WasNaffWv~a^OW"..Wor
A high -qualityreplacement THE NEW ARMSTRONG FC48
Radio or Radio-
gram Chassis
having provision
for an FM Feeder
Unit and incor-
porating separ-
ate BASS and
TREBLE CON-
TROLS. PRICE

ASSEMBLED
and READY
FOR USE
£25/2/0

(Plus 7/6 carr. and insurance.)

H.P. TERMS: 412 12 - Deposit and 12 monthly payments
of f I3/2.

Open Monday to Friday 9 a.m.-6 p.m. Saturday
9 a.m.-I p.m.

STERN ITmolo
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AMPLIFIERS
: PRE -AMPLIFIERS :

-COMPLETE KITS
The MULLARD '5-10'
MAIN AMP-
LIFIER

HIGH FIDELITY
FOR THE TUNING UNITS

HOME CONSTRUCTOR :RADIO RECEIVERS

OF PARTS FOR THE " Hi - Fi "
STERN'S " fidelity " PRE-AMPLI- I STERN'S

FIER TONE CONTROL UNIT
"A design for the music lover " I

This is the
very latest de-

sign and needs no recommendation from us. Our Kit is
complete to Mallard's specification, including the latest
GILSON ULTRA LINEAR OUTPUT TRANSFORMER
and the entire MULLARD Valve line up. ALL SPECIFIED
COMPONENTS are supplied. PRICE OF
COMPLETE KIT OF PARTS £11 11 0(Plus 5/- cart. and me.).

Briefly it has Inputs for all types of MICROPHONES,
HIGH and LOW GAIN PICK UPS and a RADIO TUNING
UNIT. It incorporates (a) GRAM EQUALISING CON-
TROL. (b) f EEPCUT FILTER, (c) Continuously 1
variable BASS and TREBLE CONTROLS and a variable
OUTPUT CONTROL which enables its use with any type
of Amplifier.
PRICE OF COMPLETE KIT OF PARTS
(Plus cart. and ins.). WE ALSO £6/6/0
OFFER IT ASSEMBLED, READY FOR USE, £8/8/-

(Plus 5/- cart. & Ins.)

ENTHUSIAST-
HIGH QUALITY 8 -10

WATT POWER
AMPLIFIER

Comprises the MAIN
AMPLIFIER of

our very popular
8-10 watt de-
sign, which we
have modified
with the ex-
press purpose

of Its use with the
-fidelity" PRE -AMPLIFIER Illustra-

ted alongside. TWO 6V6's are used in push-pull and the
resultant reproduction is genuinely in the HIGH fidelity
class, yet the total cost is ridiculously low.

THE full SPECIFICATION and BUILDING INSTRUCTIONS for these three Units are available Inc 1/6 each. PRICE OF COMPLETE KIT OF PARTSI
THEY include COMPONENT PRICE LISTS and simple "wire -to -wire " PRACTICAL DIAGRAMS. (Main Amplifier only.) (Plus 5/- carr. & Ins.) E7/7/0

SPECIAL PRICE REDUCTIONS . . . FOR PURCHASERS OF A COMPLETE " Hi-Fi " AMPLIFIER
WE WILL SUPPLY (a) COMPLETE KIT OF PARTS to build THE MULLARD "5-10 " MAIN AMPLIFIER and the STERN'S " fidelity " PRE -AMPLIFIER -TONE CONTROL

UNIT for £161161- (plus 7/6 cart. and ins.), or we will supply THE TWO UNITS MADE UP and READY FOR USE for £19/191- (plus 7/6 cart. and los.(
H.P. Terms: Deposit £91191- and 12 monthly payments of 18/7.
(b) COMPLETE KIT OF PARTS to build the HIGH QUALITY 8-10 WATT POWER AMPLIFIER and the" fidelity' PRE -AMPLIFIER -TONE CONTROL
UNIT for £13 (plus 7/6 cart. and Inc.) or we will supply THE TWO UNITS MADE UP and READY FOR USE from £15/151- (Plus VS cam and Ins.).
M.P. Terms Deposit £7/17/6. 10 monthly payments of 17/10.

QUALITY OF THIS NATURE HAS NEVER BEFORE BEEN OFFERED AT SUCH LOW COST.

AN F.M.
TUNING UNIT
for the HOME
CONSTRUCTOR
STERN'S "fidelity"
A well designed unit
that can be com-
pletely built for

£10/0/0
A design comprising a 5 -valve line up, using the latest
type valves and incorporates the MULLARD PERMEA-
BILITY TUNING HEART and a " Magic Eye " Tuning
Indicator. The performance of this Tuner is genuinely up
to the new standard of similar Unite now being offered at
about £20. Attractively finished in " Hammered gold."
The complete SPECIFICATION and BUILDING IN-
STRUCTIONS are available for 1/6 " wire -to -wire "
Diagrams are included. All Components are available
for sale separately. WE SUPPLY THIS TUNER AS-
SEMBLED and READY FOR USE for
H.P. Terms: Deposit £7/5/- and 9
monthly payments of 18/4. £14/10/0
A design for a COMBINED AM -FM TUNER Precisely
similar in appearance to the above will be available at
end of June. The HOME CONSTRUCTOR will be
able to build this for £13/101-. It provides complete
coverage of the F.M. Waveband, and the MEDIUM WAVE-
BAND, thereby giving a good selection of foreign stations.

A COMPLETE KIT OF
PARTS to BUILD STERN'S

"HIGH QUALITY"
8-10 WATT
AMPLIFIER

Has power sup-
ply available
for Radio Tun-
ing Unit.
Price of COM-
PLETE KIT
OF PARTS

IPX,21.:-E7/10/0
WE ALSO OFFER IT ASSEMBLED

and READY FOR USE for £9 10/0(plus 5/- cart. and ins.)
This amplifier has proved one of the most popular models j THE COMPLETE RECEIVER (including ATTACHE CASE)
yet offered to the HOME CONSTRUCTOR. It provides I can be built for ;

6V6's push-pull and incorporating negative feedback. contains "wire -to -wire
Provides for the use of both 3 and 15 ohm Speakers. The ALL COMPONENTS are available for sale separately.

available for 1/6.

I EXPRESSLY

.1"'"
These units are
fully smoothed I

connections ter- I
minated to con-
necting

r'
eting blocks,

thereby enabling
ease of connect-
ing to a Radio
Tuner Unit or
Amplifier, etc.
Overall size is
91in. x 31in. x
41in. Two Unite

are available. Type " A " Unit ... Incorporates type 6X5
Valve and provides 250-300 volts at up to 70 mA. and 6.3
volts at 3} amps.
PRICE OF COMPLETE KIT OF PARTS £2/9/6
ASSEMBLED AND READY FOR USE £2/17/6(Carriage and insurance 2/6 extra.)
TYPE " B " UNIT... Incorporates type EZ81 valve and
provides 250-300 volts at up to 100 ruA. and 6.3 volts at
ai amps.
PRICE OF COMPLETE KIT OF PARTS 12/15/0
ASSEMBLED AND READY FOR USE £3/3/0(Carriage and insurance is 2/6 extra.)
The WIRING DIAGRAM IS AVAILABLE SEPARATELY
FOR Pd.

STERN'S POWER SUPPLY UNITS I STERN'S

with all output

STERN'S BATTERY PORTABLE

for the HOME CONSTRUCTOR
This in a completely NEW DESIGN and we cannot at the
time of going to press produce an illustration. It in-
corporates the NEW " ECONOMY " MINIATURE
VALVES, and these have about halt the battery con-
sumption of the standard valve line-up normally in-
corporated in this type of Portable Set-batteries will
therefore last about TWICE AB LONG. The Set corn -
prises a 4 -valve Superhet design covering both LONG and
MEDIUM WAVEBANDS and incorporates a Goodman
Sin. PM Speaker. Tone therefore is very good whilst volume
and station selection is excellent. Accommodated in a
robust but very attractive rexine covered ATTACHE
CASE.

really excellent reproduction up to 8 watts, employing The ASSEMBLY MAN
diagrams is

UAL which 18/12/6

Complete SPECIFICATION and BUILDING INSTRUC-
TIONS are available for 1/6-
" Wire -to -Wire " Diagrams are included and all Components I
are available separately.

/The B.S.R. Model TU.8 3 -SPEED

109-115 FLEET ST., RECORD PLAYER
LONDON,

Phone CENtral 5812-3-4.

EC .4. Supplied complete, including the new lightweight " Turn-
over " type Crystal Pick-up, £4112/6.
Or we supply the 3 -speed motor and Turntable for 22/18/-.

" COMPACT 5 " AMPLIFIERS
DEVELOPED FOR VERY

The "Compact 5-2."
A 2 -stage high sensitivity
amplifier having SEPAR-
ATE BASS and TREBLE
CONTROLS and designed
to give up to approx. 5
watts with very pleasing
quality. PRICE 25/15/ -
(plus 5/. cart. and ins.).

HIGH QUALITY
REPRODUC-
TION OF '

GRAM.
RECORDS

AND
PARTI-
CULARLY

SUITABLE
FOR HIGH
QUALITY

REPRODUCTION
OF THE F.M.

TRANSMISSIONS:
TWOMODELSARE

AVAILABLE:
The " Compact 5-3 "
A 3 -stage version of the
" 5.2 " model, but in this
case having an additional
stage and incorporating
negative feedback. PRICE
£6/16/0.
(plus 5/- cart. and ins.)

The Amplifiers are compact and very attractively designed,
having a Bronze/Gold finish with a fully engraved front
panel by which the entire Amplifier is conveniently mounted
into a Cabinet, occupying no more space than a conventional
Tone Control Unit. Fully described in our Leaflets. POWER
SUPPLY. A separate small Unit is available and this
addition to supplying power to the Amplifier has additional
power available for RADIO TUNING UNIT, etc. PRICE
E2/101-.

EXCEPTIONAL OFFER FOR CASH
ONLYThis latest B.S.R.

MONARCH 3 -SPEED
ATITOCHANGER is

offered for

£7/19/6 (Plus
5/- earn and ins.)
 These unite ,/1
will autochange
on all three
speeds, Si,
10in. and

n.
12 dip

in
They play
MIXED Tin.
10In. and 12in. records.
 They have separate sapphires for L.P. and 78 r.p.m.,
which are moved into position by a singe switch.
 Minimum baseboard size required 14 x 1211n., with
height above 511n., and height below baseboard 251n. A
bulk purchase enables us to offer the. BRAND NEW
UNITS at this exceptional price. - -
The latest COLLARO RC54 3 -SPEED AUTOCHANGER.
This is a " mixer " unit and incorporates the " Studio
0 " Crystal Pick-up, £9/19/6 H.P.: 25 dep. and 7 months.
at 17/2.
WE ALSO HAVE IN STOCK THE COLLAR() MODEL
2010 PX TRANSCRIPTION RECORD PLAYER. S.A.E.

I FOR FULL DETAILS.



104 WIRELESS WORLD JUNE, 1956

"ARGONAUT"
AM/FM TUNER

A super -sensitive Tuner for
F.M. and medium waves. The
complete parcel with power
supplies, £13.19.6Post 3/6.
Data Book 2/-, post free.
All components available separ-
ately. Send for itemised price
list.
Chassis Assembly, complete, 57/9.

Post 2'6.
I.F. and Coil Set, complete 78/-.

Post 1/6.

JASON F.M. TUNER
Special parcel containing data
book, chassis, front end, dial,
drive, tuning condenser, full
set of coils, I.F.s, ratio detector,
etC.
Post 2/6. 68/9
Book only, with price list, 2/-.
This Tuner uses 4-6AM6 and
2 crystals and can be built for
£6115/-, plus 3/6 post.

20,000 VALVES
in stock. Send for our latest
price list.

PROJECTION TV UNITS
(Mullard). Consisting of optical
unit and E.H.T. unit, complete
with valves and C.R. tube.
Limited quantity. Full details
on request.
LASKY'S PRICE E21
Carr. 21/-.

DECCA XMS P.U. HEADS
L.P. and standard, complete
with styli. Per pair, 79/6
Post 3/6.
Singly, 42/-. Post extra.
Ir 41PNIMANWMAN,M41.41.,111,0,1,411,411,111,411,41P-41,1-,41,MAINP,P.41.4P-M4,-.0,r4P-411PAP-M4111,41,41,0,41,4,1111

SAVE POUNDS ! ORDER BY POST IF YOU CANNOT CALL

HIRE
PURCHASE

TERMS
available on certain
items. Write stating
your requirements.

LASKY'S RECORD VALUE IN
3.SPD. MIXER AUTO -CHANGERS
ALL BRAND NEW AND UNUSED, IN MAKERS' CARTONS
Garrard RC.110, as illus.
Complete with t.o. crystal
pick-up. Cabinet space re-
quired 14 x 121 x 4in. above,
and 21in. below motor board.
Cream and brown enamel
finish. Complete with instruc-
tion book. List L14/131-.
LASKY'S PRICEE8.19.6
Carr. 5/-. Cabinets available,
list on request.

BSR Monarch. With H.G.P.37
t.o. crystal P.U. £7.19.6Carr. 3/6.

SINGLE RECORD PLAYERS
Collaro 3/554 £8 18 4
B.S.R. Model TU.8 £4 12 6
Garrard " TB " Units, less

heads £8 10 11
Carr. 3/6.

ACOS TURNOVER CRYSTAL
CARTRIDGES

HI/G type HGP.37, as used in
latest radiograms. L.P. and
standard. Complete with styli

Post 11-. 22/6
B.S.R. T.O. Crystal Cartridges,
18/6.

Garrard RC.80. Full length
arm with two Decca XMS heads.
List £20/15/-.
LASKY'S PRICE El um
Carr. 5/-.
As above, with GC.2 t.o.
crystal head, 05/151,

Collaro RC.54. With Studio 0
t.o. crystal P.U. £9.19.6Carr. 5/-.

THE BIGGEST BARGAIN EVER OFFERED y
IN TELEVISION CATHODE RAY TUBES 
number
Limited a limited number only are available. 16in. Metal Cone C.R.

Here's an offer you simply cannot afford to miss, but hurry,

Tube,6.3 v. heater, ion trap, 14 Kv. E.H.T., wide angle 16 INCH
only 70 deg., standard 38 mm. neck, duodecal base, magnetic

focus and deflection. Max. length 17V, in. METAL CONE
Gives large black and white picture size 11 x 14 in, C.R. TUBESSupplied unused in original cartons.

....,N.xxxs,x9XXXX

LASKY'S PRICE
£9.19.6

Carr. and Insurance 22/6 extra.

Guaranteed by us for 3 months.
Full data, connections and suggested
time bases supplied with every tube.

LISTED AT £23.9. 10
Masks, Anti -Corona Rings, Bases and
Ion Traps available.

MUCH
BELOW
HALF

PRICE!

tThe Tube you have been waiting for! Big Picture Television at a price yoa can afford!
.................................................,............................... 

THE NEW JASON FAMOUS MAKE
12 -CHANNEL TV TUNERS

FEW ONLY !
TURRET " TELETUNER " 14 -in. C.R. TUBES... Complete with

7 Coll Sets, 1

to 5, 8 and 9,

Covers
Bands I
and 3, London
and Birming-
ham. Valves used: PCC84, R.P. double
triode, cascade R.F. amplifier, PCF80,
triode pentode Le. and mixer. I.F. output
33-38 Mc/s. Easily modified to other I.F.
outputs. Full instructions and circuit
diagram supplied.

99/6
Post 2/6.

Knobs,
3/8.

DULCI F.M. TUNER
Incorporates its own power supply and
operates with most radio receivers and any
make of Amplifier. Valve line up: EABC80,
ECC85, two EF89, 6X4 (Rect.), EM80,
magic eye Indicator. Incorporates G 0 RLER
Inductance Tuning Heart. Dial 101 s 61n.
Overall size 9 x 6 x high.
Complete 16 GNS.Carr. & Pkg. 7/6.

Fatuous make. Covers Bands I and
Complete with valves EF80 and ECC81.
Ceramic valve holders, finest qaulity
components. Switch and fine tuning.
I.F. output 20.25 Mc/e. Freq. coverage
50-87 Mcis. and 175-215 Mc/s. Full
details and circuit diagram supplied

Poet 3/6. KNOBS 2/9 extra. 89/6
Also another Tuner using PCC84 and
1'1P80, I.F. output 33-38 Me/s. Complete
with valves and diagram. 99/6, Post 1/6,

TELETRON BAND III
CONVERTERS

ML L Complete Kit to build this con-
verter, drilled chassis, condensers, resist-
ances, coils, 2-E8180 valves, etc., with
circuit diagram and instructions. 48/6
Post 1/6.

Drilled chassis only, 3/9.
MK. IL Uses latest type valves. Casco&
R.F. amp. and triode pentode F.C.
PCC84 and PCF80, etc. The 17/6
COIL SET.

COMPLETE KIT, including drilled
chassis, valves and diagram. 59/6
Post 1/6.

Circuit diagram only, 3d.
TELETRON CONVERTER COIL SET.
For use with TRF and S'het Band I
TV sets. Uses two Z719. Circuit diagram
alignments, full details supplied. 15/.

14in. rectangular aluminised C.R.
Tubes, famous make, 6.3 heater,
10-14 kV. E.H.T.
LASKY'S PRICE£12.19.6

Carr. and Ins. 22/6.

TRANSCRIPTION
MOTORS

Garrard 301 £25 3 6
Collaro 2010 £ 14 3 9
Also Lemco, Woollet, B/J, Con-
noisseur, etc., in stock.

BAND III CONVERTERS
2 valves and metal rectifiers,
metal case. Contains power
pack for 200-250 v. A.C.
List £81101-.
LASKY'S PRICE VIA 9.6

DECCA PICK-UPS
3 -speed with T.O. crystal head
HI/G, and rest. Brown 42/6
plastic. Post 2/6.
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RADIO TELEVISION HI-FI ELECTRONICS RECORDERS

Special
Bargain

3 -WATT
AC/DC

MIDGET AMPLIFIER
Push pull, very high gain. 4
valves: two UL41 (p.p.) UCH42,
UAF42. Input voltage 100/
100 A.C./D.C. Easily con-
verted to 230 v. Ideal for record
players, tape recorders, baby
alarms, etc. Supplied fully
assembled with valves, circuit
diagram and details.

REDUCED TO 50/ -
Carr. 5/-.

LASKY'S RADIO CON-
STRUCTOR PARCELS
No. 1. Contains everything to
build a 4 -valve, 3 -wave superhet
for 200-250 A.G. mains. Wood
or plastic cabinet as preferred.
Can be built for 27.10.6
Carr. 2/6.
No. 2. Contains everything to
build a T.R.F. 3 -valve, 3 -wave
set for 200-250 A.G. mains.
Wood or plastic cabinet as pre-
ferred. Can be built for 25.10
Carr. 2/6.
INSTRUCTION BOOKS for
above, 1/- each, post free. All
components available separately.

LARGE RANGE OF
TAPE DECKS

Collaro "Tape Transcripter",£20.
Truvox, 22 Gns.
Lane, £18/10/-.
Brenell, 18 Gns.

And all other makes.

TAPE DECK MOTORS
Anti -clockwise, shaded pole. Spec-
ial offer, COLLARO, 25/-.
GARRARD, 26/6. B.T.H., 29/6.

Post extra.

FAMOUS AMPLIFIERS
BUILT ON T.C.C.

PRINTED CIRCUITS
All specified Components used,
with your choice of transformers
and chokes. Fully assembled
and ready for use.
The MULLARD 510. Price,
according to transformers used,
from 15 gns. The Book, 3/6
OSRAM 912. From 19 GNS.
The Book, 4/-, post free.
All components available sepa-
rately, also printed Circuits.

R1155 RECEIVERS
In original wood transit cases.
Brand New £11 19 6
Second-hand, Grade I £9 19 6
Ditto, Grade 2 £7 19 6

Carr. 12/6.
Power Pack and Output Stage
with 61in. Speaker £5 5 0

FILAMENT TRANSFORMERS
6.3 v. 1.5 amp. 5 11
6.3 v. 3 amp. 7 6
6.3 v. 1 amp. 4 6
0-30 volts 19 6

METER BARGAINS
21in. moving coil. Brand new
micro -ammeters F.S.D. 0-750
micro/amps., 15 ohms resist.
15/-.

0-1.5 amps., 12/6. 0-200 v.
A.C., rect. incorporated, 12/6.

Dozens of other types.

STEEL CHASSIS
18 S.W.G. undrilled, 4 sides,
einforced corners. Depth 21in.

6 x 4 4/-; 12 x 8 7/-; 16 x 10 8/3;
8 x 6 5/-; 14 x 9 7/6; 12 x 3 4/9;
10 x 7 6/-; 16 x 9 8/-; 12 x 6 6/6.

Post 1/- per chassis extra.
JP,IP-41P41,,411,0.4111,41P41411,41,11.41,4PN411.410,11,41P-All.41P.41P,11P-AndP

SPECIAL OFFER OF PORTABLE GRAM AMPLIFIERS
Uses 3 latest miniature valves, U78, N78, DH77.
Volume, bass and treble controls; extension L.S.
socket and internal L.S. switch, indicator lamp.
Mounted on wood baffle, overall size 14 x 41in.
with speaker centralised. All top quality new com-
ponents. For A.C. mains, 200-250 v. Ideal for
portable record players, input will match Monarch,
RC54, RC3/554, etc.
Price, complete with 3 new Osram valves, 7 x 4in.
Goodmans elliptical speaker, metal speaker grille,
mains lie,anda and11(4-icogbs/ 25.0.6

AIP,4,41,41PMAIINIPY,IP,M,i/PdPvl,APYAIP,irdPrdP,I,dPVP,41,GP,N,dllNNVP,MVIPVIPVPVP.4P
MOVING COIL

SPEAKERS
5in. 61in. Sin. I I10in. 12in.
16/6 19/6 25/- I 26/6 29/6

61in. with trans. ....22/6
7 x 4in. Elliptical 19/6

SPECIAL
REDUCTION!

COMPLETE 5 -VALVE
RADIO CHASSIS

Brand new and unused. A.C./D.C. 200/250
volts. I.F. 465 kc/s. A.V.C., 4 watts
output, 3 -station pre-set, frame serial,
fully aligned, chassis 10 x 51in., max.
height 50n. Completely wired and ready
for use, with the addition of a speaker and
output transformer. Two controls,
volume and station switch. Valves used:
10C1, 10F9 or U9'41, 10L1311, 10P14,
11404 or UY41.
REDUCED TO 52/6 valves.

111-F1 ELECTROSTATIC
SPEAKERS (; TWEETERS ')

For high fidelity
sound repro-
duction. Easily
fitted to any
radio, TV set or
amplifier. Full
data and dia-
gram supplied.

LSH100 (as illus.). 7-18 kc/s.,
20 dbs., inherent cap. 1,100 p.f.
For output up to 20 watts.
Size 5 x 4 x fin. 21/_
LSH518. As above, for outputs
of 10-12 watts (wide angle
sound distribution). Size 7 x
2 x 4in. 17/6
LSH75. Inherent cap. 800 p.f.
For outputs up to 6 watts.

LARGE STOCK OF
HI-FI EQUIPMENT

Amplifiers, Speakers, etc. You
saw and heard them at the
Audio Fair, now buy at Lasky's.

TRANSISTOR S and all
Transistor components in stock.

SAVE
POUNDS

ON THIS
6 -VALVE RADIOGRAM

CHASSIS COMPLETE
WITH VALVES

Famous Manufacturer's Surplus. 6 valve
3 -wave Superhet. 13-50 m. short. 200-
550 m.medium, 1,000-2,000 m. long. Brand
new Mullard valves: ECH42, EF41, L63,
EB41, 6V6 g.t., EZ40 and finest quality
components. Gram, switch, 465 Kcis I.F.
tone control three -colour dial. Overall size
131 x 5in., height 121in. Aperture required
f or dial and controls 11 x 31in. Complete
with valves, output trans., knobs, etc.
LASKY'S PRICE 210-19.6
Carriage and packing 7/6 extra.

5 -VALVE
RADIOGRAM CHASSIS
A.C. mains, 3 -wave superhet.
Large full vision dial, 111 x 41in.
Overall dimensions 14 X 6 x 7in.
Valve line-up: 12AN8, 6BA6,
6AT6, 6BW6, 6X4.
LASKY'S PRICE, complete

with valves, 20.10.6
Carr. 7/6.

Size 3 x 3 x iin. 12/6 Table Cabinet for above, COM-
All post free. plete with 61in. P.M. speaker, 49/9

LASKY'S (HARROW RD.) LTD.

MAKERS' SURPLUS TV

COMPONENT BARGAINS
WIDE ANGLE 38 mm.

Line E.H.T. trams., ferrox-cube
core, 9-16 kV.

Scanning Coils, low imp. line and
frame

Ferrox-cube cored Scanning Coils
and Line Output Trans., 10-15
kV, EY51 winding. Line Tram.
incorporates width and linearity
control. Complete with circuit
diagram, the pair

Frame Output Transformer
Scanning Coils low imp. line and

frame
Frame or line blocking bee. trans-

former
Focus Magnets Ferrox-dure
P.M. Focus Magnets, Iron Cored
Duomag Focalisers
300 m/a. Smoothing chokes
Electromagnetic focus coil, with

combined scan coils
STANDARD 35 mm.

Line Output Transformers. No
E.H T

Line Output Transformers 6.9 kV.
E.H.T. and 6.3 v. winding.
Perrox-cube

Scanning coils. Low imp. line and
frame

Ditto by Igranic
Frame or line blocking oscillator

transformer
Frame output transformer
Focus Magnets:

Without Vernier .
With Vernier

Focus Coils, Electro-magnetic
200 m/a. Smoothing Chokes

25/-

25/-

50/-
6/6

17/6

4/6
19/6
19/6
22/6
15/-

25/-

12/6

19/6

12/6
14/6

4/6
7/6

12/6
17/6
12/6
10/6

LATEST BRENELL
TAPE EQUIPMENT

Deck. 3 -speed, 3 motors, record
and play back. 18 Gns.
Amplifier Mk. II. 5 watts, for
use with 3 ohms speaker. Magic
eye. 181 Gns.
Carrying Case, £5/18/-.
Complete equipment with mike
and tape, in carrying case, ready
for use. 51 Gns.

Full details on request.

RECORDING TAPE
Kraft base, length 1,200ft. Cyldon
metal spool. 12/11. On plastic
spool, 14/11.

Post 1/-.
All makes of Tape stocked in
eluding the new thin long-playing
tape. Scotch Boy, E.M.I.,
Grundig, Puretone, Ferrograph,
Basf, Agfa, Gavaert. All types
of spools.

42 TOTTENHAM COURT 370 HARROW ROAD,
ROAD, W.1. PADDINGTON, W.9.

Between T.C.R. and Goodge St. Stns. (Opposite Paddington Hospital)
MUSeum 2605. CUNningham 1979

ALL MAIL ORDERS TO HARROW ROAD PLEASE

Open all day
Saturday. Early
closing Thursday
(both addresses)

Phone: LAD 4075
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R.S.C. BATTERY CHARGING EQUIPMENT
ASSEMBLED

CHARGER
6 v. or 12 v.

2 amps.
Fitted Ammeter
and selector
plug for 6 v. or
12 v. Louvred
metal case, fini-
shed attractive
hammer blue.
Ready for usewith mainsand output
leads, Double
Fused.

Only 45/9 carr. 3/6.

ASSEMBLED CHARGERS
6 v. 1 amp. 19/9
6 v. or 12 v. I amp. 25/9
6 v. 2 amps. 29/9
6 v. or 12 v. 2 amps 38/9
6 v. or 12 v. 4 amps 56/9
Above ready for use. Carr. 2/9

HEAVY DUTY KIT
12 v. 30 amp. Suitable for
Garage or firm with a number
of vehicles. Mains input
200/250 v. 50 c/s. Outputs 12 v.
15 amp. twice. Consists of
Mains Trans. 2 Metal Rec-
tifiers. 2 Meters, 4 Fuses, 4
Terminal , 2 Rheostats and
circuit. Only 9 gns., carr. 15/-.

BATTERY CHARGER KITS
Consisting of Mains Trans-
former, F.W. Bridge, Metal
Rectifier, well ventilated steel
case, Fuses, Fuse -holders,
Grommets, panels and circuit.
Carr. 2/6 extra.
6 v. or 12 v. 1 amp 22/9
6 v. 2 amps. 25/9
6 v. or 12 v. 2 amps. 31/6
6 v. or 12 v.4 amps. 49/9

BATTERY CHARGER KIT
Consisting of F.W. Bridge
Rectifier 6/12 v. 5 a. Mains
Trans., 0-9-15 v. 6 a. output,
and variable charge rheostat
with knob. Only 45/9. Post 3/-.

All for A.C. MAINS 200-250 v., 50 c cs
Guaranteed 12 months.

Assembled 6 v.
or 12 v.4 amps.
Fitted Ammeter and
variable charge sel-
ector. Also selector
plug for 6 v. or 12
v. charging. Double
fused. Well ven-
tilated steel case
with blue hammer
finish.
Ready for 69/6
use with mains and
output leads. Carr.
3/6.

SELENIUM RECTIFIERS
L.T. Types
2/6 v. a.h.w... 1/9
6/12 v. a.h.w. 2/9
F.W. Bridge Types
6/12 v. 1 a. .... 5/9
6/12 v. 2 a. .... 8/9
6/12 v. 3 a. .... 12/9
6/12 v. 4 a . 16/9

6/12 v. 6 a. .... 19/9
6/12 v. 10 a. .. 25/9
H.T. Type H.W.
120 v.40 mA... 3/9
250 v. 50 mA... 5/9
250 v. 80 mA... 7/9
250 v. 150 mA. 9/9
300 v. 275 mA. 12/11

CO -AXIAL CABLE. 75 ohms fin., 8d. yard.
Twin screened feeder, Ild. yard.
5 CORE FLEX. Henleys circular rubber
14/36. Each lead colour coded. 1/6 yd.
T.V. CABINETS. Console type for 15, 16 or
17in. tube. Half length doors, 9 gns. Table
model with doors for same size tube, 79/6.
Table model for 12in. Tube 29/6. All famous
manufacturers surplus.
SILVER MICA CONDENSERS. 5, 10, 15,
20, 25, 30, 35, 50, 100, 120, 150, 180, 200, 230,
300, 330 400, 470, 500, 1,000 pfd. (.001µF),
.002 mfd. (2,000 pfd.). All at 6d. each, 3/9
dozen one type.
DIAL BULBS, M.E.S., 8 v. 0.2 a., 6/9 doz.
6.5 v. 0.3 a., 6/9 doz.
ELECTROLYTICS (current production).

NOT Ex -Govt.
Tubular Types

8µF 450 v..... 1/9
8 mfd. 500 v. 2/6

16uF 350 v..... 2/3
16µF 450 v..... 2/9
16µF 500 v..... 3/9
32AF 350 v..... 3/9
32 mfd. 500 v... 5/9
8-16p.F 500 v... 4/11
25AF 25 v. .... 1/3

Can Types
8 mfd. 350 v... 1/3
8 mfd. 600 v... 2/11

16 mfd. 500 v... 3/9
16 mfd. 350 v... 1/11
16p.F 450 v..... 2/9
32AF 350 v..... 2/11
32 mfd. 450 v... 4/9
100 mfd. 450 v. 4/9
8-8µF 450 v. 2/9
8-164F 450 v... 2/11
16-160F 450 v. 3/11
16-32µF 350 v. 4/9

50AF 12 v. 1/3 32-32xxF 350 v. 4/9
50x/F 50 v. 1/9 32-324F 450 v. 5/9

100 mfd. 12 v... 1/9 64-120 mfd. 350v 7/6
mfd. 275 v.

100 mfd. 25 v... 2/3 6/11
Many others in stock.

VOLUME CONTROLS with long spindles, all
values, less switch, 2/9; with S.P. switch, 3/9.
VIBRATORS. Oak 2 v. 7 pin. synchronous,
7/9.

EX GOVT. E.H.T. CONDENSERS
.5 mfd., 2,500 v. Blocks 3/9
.5 mfd. 3,500 v. Cans 3/3
.1 mfd. plus 1 mfd. 8,000 v., large blocks

(common negative isolated) 9/6
EX GOVT. METAL BLOCK PAPER
CONDENSERS 4 mfd. 1,500 v. 4/9
2 mfd. 500 v. .. 1/9 8 mfd. 500 v 5/9
4 mfd. 500 v. .. 2/9 8-8 mfd. 500 v. 5/11
4 mfd. 1,000 v. 4/3 15 mfd. 500 v 7/9
4 mfd. 400 v. plus 2 mfd. 250 v. 1111

EX GOVT. VALVES. VR137, EA50, EB34
I Id.; SP61 2/3; 4SHA 1/3; EL32 3/9.
EX GOVT. UNITS, type RDF1 in original
sealed cartons with 14 valves including 5Z4G
etc., trans., L.F. choke, Rectifier etc., etc. We
cannot enter into correspondence regarding
these units which represent a really exceptional
bargain at 28/9. Carr. 7/6.
CONTROL PANEL with I six -position 3 -
wafer Yaxley switch, 1 pointer knob. 2 S.P.S.T
switches, various plugs and sockets. Only 1/6

1

OIL FILLED BLOCK
CONDENSERS

Bryce 11-7 mfd. 500 v. New unused Govt.
surplus, only 5/9 each.

EX GOVT. MAINS TRANSFORMERS
All 230 v. 50 c/s. input.
8.8 v. 4 a., 9/9. 120-0-120 v. 40 mA. 5/9
300-0-300 v. 150 mA. 4 v. 3 a. 9/9
250-0-250 v. 60 mA. 6.3 v. 2 a., 5 v. 2 a

Potted 41-31-3in. 11/9
460 v. 200 mA., 6.3 v. 5 a. 22/9
0-16-18-20 v. 35 a. 79/6. Carriage 5/- extra.

MANUFACTURERS SURPLUS
TRANSFORMERS

Fully shrouded upright. Primary 200-230-
250 v. Sec. 425-0-425 v. 150 mA. 6.3 v.
3 a., 5 v. 3 a., 33/9. Clamped type 250-0-250
v. 70 mA., 6.3 v. 2.5 a. 9/9, post 1/9.

R.S.C. BATTERY
Type BM1. An all dry bat-
tery eliminator. Size 5f x

x 2in. approx. Completely
replaces batteries supplying
1.4 v. and 90 v. where A.C.
mains 200-250 v. 50 c/cs. is
available. Suitable for all
battery portable receivers
requiring 1.4 v. and 90 v.
This includes latest low
consumption types. Complete
kit with diagrams 39/9, or
ready for use, 46/9.

EX GOVT. SMOOTHING CHOKES
250 mA., 10 H., 50 ohms 14/9
250 mA., 3 H., 50 ohms 8/9
150 mA., 10 H., 50 ohms 10/11
150 mA., 6-10 H., 150 ohms., Tropicalised 6/9
100 mA., 10 H., 100 ohms, Parmeko 6/9
100 mA., 10 H., 200 ohms, Tropic4ised 3/11
50 mA., 50 H., 1,000 ohms 6/9
L.T. type 1 amp., 2 ohms 2/9

SPECIAL OFFERS. Small 2 gang
variables .0005 mfd., 4/9. 8-8 mfd., 450 v.
Electrolytics (midget) in lots of six, 1/6 ea.

TO MAINS CONVERSION UNITS
Type BM2. Size 8 x 5 x
21in. Supplies 120 v., 90 v.,
and 60 v., 40 mA. and 2 v.
0.4 a. to 1 amp., fully smoothed
THEREBY COMPLETELY RE-
PLACING BOTH H.T. BAT-
TERIES AND LT. 2v. ACCUMU-
LATORS. When connected to
A.C. mains supply 200-250 v.
50 c/cs. SUITABLE FOR
ALL BATTERY RECEI-
VERS normally using 2 v.
accumulator. Complete kit
of parts with diagrams and
instructions 49/9, or ready
for use 59/6.

PLESSEY DUAL CONCENTRIC 12in. P.M. SPEAKERS.
(15 ohms), consisting of a high quality 12in. speaker, of ortho-
dox design supporting a smaller elliptical speaker ready wired
with choke and condensers to act as tweeter. This high fidelity
unit is highly recommended for use with our A8 or any similar
amplifier. Rating is 10 watts. Price only E5/17/6.

R.S.C. TRANSFORMERS
FULLY GUARANTEED, INTERLEAVED AND IMPREGNATED

MAINS TRANSFORMERS FILAMENT TRANSFORMERS
Primaries 200-230-250 v. 50 c/s. Primaries 200-250 v. 50 c/s.

FULLY SHROUDED UPRIGHT MOUNTING
250-0-250 v. 60 mA. 6.3 v. 2 a., 5 v. 2 a.,

Midget type, 21-3-3M. 17/6
350-0-350 v. 70 mA., 6.3 v. 2 a., 5 v. 2 a 19/9
250-0-250 v. 100 mA., 6.3 v.-4 v. 4 a., c.t ,

0-4-5 v. 3 a. 25/9
250-0-250 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a. 23/9
250-0-250 v. 100 mA., 6.3 v. 6 a., 5 v. 3 a ,

for R1355 conversion 31/-
300-0-300 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a 23/9
300-0-300 v. 100 mA., 6.3 v. 4 v. 4 a., c.t ,

0-4-5 v. 3 a. 26/9
350-0-350 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a. 23/9
350-0-350 v. 100 mA., 6.3 v.-4 v., 4 a., c.t.,

0-4-5 v. 3 a. 26/9
350-0-350 v. 150 mA., 6.3 v. 4 a., 5 v. 3 a. 33/9
350-0-350 v. 150 mA., 6.3 v. 2 a., 6.3 v.

2 a., 5 v. 3 a. 33/9
425-0-425 v. 200 mA., 6.3 v. 4 a., c.t ,

6.3 v. 4 a. c.t., 5 v. 3 a. suitable
Williamson Amplifier, etc. 49/9

450-0-450 v. 250 mA., 6.3 v. 6 a., 6.3 v.
6 a., 5 v. 3 a. 69/6

TOP SHROUDED DROP -THROUGH TYPE
250-0-250 v. 70 mA., 6.3 v. 2.5 a. 13/9
260-0-260 v. 70 mA., 6.3 v. 2 a., 5 v. 2 a. 16/9
350-0-350 v. 80 mA., 6.3 v. 2 a., 5 v. 2 a. 18/9
250-0-250 v. 100 mA., 6.3 v. 4 a`., 5 v. 3 a. 22/9
300-0-300 v. 100 mA., 6.3 v.-4 v. 4 a.,

c.t., 0-4-5 v. 3 a. 23/9
350-0-350 v. 100 mA., 6.3 v. 4 a. c.t ,

5 v. 3 a. 22/9
350-0-350 v. 100 mA., 6.3 v.-4 v. 4 a.

c.t., 0-4-5 v. 3 a. 2319
350-0-350 v. 150 mA., 6.3 v. 4 a., 5 v. 3 a. 29/9

E.H.T. TRANSFORMERS, 2,500 v. 5
mA., 2-0-2 v. 1.1 a., 2-0-2 v. 1.1 a ,
for VCR97, VCR517 36/6

6.3 v. 1.5 a. .. 5/9 0-2-4-5-6.3 v.
6.3 v. 2 a. .... 7/6 4 a. 16/9
0-4-63 v. 2 a... 7/9 6.3 v. 6. a. 17/6
6.3 v. 3 a. .... 8/11 12 v. 3 a. or
12 v. 1 a. .... 7/9 24 v. 1.5 a. 17/6

CHARGER TRANSFORMERS
All with 200-230-250 v. 50 c/s. Primaries:
0-9-15 v. 11 a., 11/9, 0-9-15 v. 3 a., 16/9;
0-3.5-9-17 v. 3 a., 17/9; 0-3.5-9-17 v. 4 a.,
18/9; 0-9-15 v. 5 a., 19/9; 0-9-15 v. 6 a., 23/9;
0-9-15 v. 7.5 a., 28/9.

ELIMINATOR TRANSFORMERS
Primaries 200-250 v. 50 c/s.
120 v. 40 mA., 5-0-5 v. 1 a. 14/9
90 v. 15 mA., 6-0-6 v., 250 mA. 9/11

OUTPUT TRANSFORMERS
Midget Battery Pentode 66 : 1 for 3S4, etc. 3/6
Small Pentode, 5,0000 to 30 3/9
Standard Pentode, 5,0000 to 30 4/9
Standard Pentode, 8,0000 to 30 4/9
Battery Pentode, 10,000 ohms to 3 ohms. 4/9
Multi -ratio 40 mA. 30 : 1, 45 : 1, 60 : 1,

90 : 1, Class B Push -Pull 5/6
Push -Pull 8 Watts 6V6 to 3 ohms 8/9
Push -Pull 10-12 Watts 6V6 to 30 or 150 15/9
Push -Pull 10-12 Watts to match 6V6 to

3-5-8 or 150 16/9
Push -Pull 15-18 Watts, sectionally wound,

6L6, KT66, etc., to 3 or 15 ohms 21/9
Push -Pull 20 Watt high -quality section-

ally wound, 6L6, KT66, etc., to 3 or 150 47/9
Williamson type exact to spec. 85/ -

SMOOTHING CHOKES
250 mA., 5 H., 100 ohms. 11/9
150 mA., 7-10 H., 250 ohms. 11/9
100 mA., 10 H., 200 ohms 8/9
80 mA., 10 H., 350 ohms. 5/6
60 mA., 10 H., 400 ohms. 4/11



JUNE, 1956 WIRELESS WORLD 107

R.S.C. A6 ULTRA LINEAR 30 WATT AMPLIFIER
NEW 1956 DESIGN. HIGH FIDELITY
PUSH-PULL UNIT EMPLOYING SIX
VALVES. Tone Control Pre -amp stages are
incorporated. Sensitivity is extremely high.
Only 30 millivolts minimum input is required
for full output. THIS ENSURES THE
SUITABILITY OF ANY TYPE OR
MAKE OF MICROPHONE OR PICK-
UP. Separate Bass and Treble controls give
both " lift " and " cut " with ample tone
correction for long playing records. AN
OUTPUT SOCKET WITH PLUG IS
INCLUDED FOR SUPPLY OF 300 v.
20 mA. and 6.3 v. 1.5 a. FOR A RADIO
FEEDER UNIT. Price in kit form with
easy to -follow wiring diagrams. alk GNS.

Only lav Carr. 10/ -
Or Factory built with 12 months' guarantee,
50/- extra. H.P. TERMS ON ASSEMBLED
UNITS: DEPOSIT 28/6 and 12 monthly
payments of 21/-. If required an extra
input with associated vol. control can be
provided so that two separate inputs such as " mike " and gram., etc.,
etc., can be simultaneously applied for mixing purposes. Extra cost for
this 13/-. Cover as illustrated 17/6 extra.

Type 807 output valves are used with High
Quality Sectionally wound output trans-
former specially designed for Ultra Linear
operation. Negative feedback of 17 D.B. in
main loop. CERTIFIED PERFOR-
MANCE FIGURES ARE EQUAL TO
MOST EXPENSIVE UNITS AVAIL-
ABLE. Frequency response ± 3 D.B.
30-20,000 c/cs., 12 D.B. " lift " at 50 c/cs.,
12 D.B. " lift " at 12,000 c/cs. Hum
and noise 70 D.B. down. Good quality
reliable components used. Chassis finish blue
crackle. Overall size 12 x 9 x 9in. approx.
Power consumption 150 watts. For A.C.
mains 200-230-250 v. 50 c/cs. Outputs for 3
and 15 ohm speakers. EQUALLY SUIT-
ABLE FOR THE CONNOISSEUR OR
FOR LARGE HALLS, CLUBS, or OUT-
SIDE FUNCTIONS. IDEAL FOR USE
WITH MUSICAL INSTRUMENTS SUCH
AS STRING BASS, ELECTRONIC
ORGAN, GUITAR, etc. FOR DANCE

BANDS, GARRISON THEATRES, etc., etc.
We can supply Microphones, Speakers, Rotary Converters, etc., at
keen cash prices or on H.P. terms with amplifiers.

EXPORT ENQUIRIES INVITED
R.S.C. TAI HIGH QUALITY TAPE DECK AMPLIFIER
FOR ALL DECKS WITH HIGH IMPEDANCE RECORD/PLAYBACK AND
ERASE HEADS. Such as Lane, Truvok, etc. Chassis size 12-7-31n. Overall
size 12-7-61in. For 230-250 v. 50 c/cs. A.C. mains. Output for standard
2-3 ohm speaker. Only 15 millivolts input required for full recording. Only
2 millivolts minimum input required from recording head. Magic Eye re-
cording level indicator. Provision for feeding P.A. amplifier. Can be used
as gram. amplifier with Input of 0.75 v. R.M.S. Negative feedback equalisa-
tion. Linear frequency response x 3 D.B. 50.11,000 cies.

Facilities for recordings at 15in.. Thin., or 31in.
per second. Automatic equalisation at the turn

GNS. Carr. 716 of a knob. When switching from record to
playback position automatic demagnetisation of

heads Is assured. PERFORMANCE IS COMPARABLE WITH UNITS
AT OVER TWICE THE COST. LEAFLET 6d.

11
Ready for use.

GARRARD 3 -SPEED AUTOMATIC RECORD CHANGERS.
Latest Model. Type RCI10. Fitted high fidelity turnover
crystal plek-up head. For 200-250 v. A.C. mains. Limited
number. Brand new cartoned. Only £13/17/8, plus
5/6 carriage.

H.M.V. LONG PLAYING RECORD TURNTABLE COM-
PLETE WITH CRYSTAL PICK-UP (SAPPHIRE STYLUS).
Speed 335 r.p.m. BRAND NEW. CARTONED. Only
13119/6 (approx. half price). Carr. 5/- (for 200-250 v.
A.C. Maine).

MICROPHONES. High fidelity crystal types. Acos 33-1
hand or desk type, 50/-. Piezzo with heavy floor bam and
telescopic stem, £611916.

R.S.C. 4-5 WATT HIGH GAIN AMPLIFIER
TYPE A5

A highly sensitive 4 -

valve quality amplifier
for the home, small
club, etc. Only 50 milli-
volts Input is required
for full output so that it
is suitable for use with
the latest high-fidelity
pick-up heads in addi-
tion to all other types of
pick-ups and practically
all mikes. Separate Base
and Treble controls are
provided. These give
full long playing record equalisation. Hum level is negli-
gible, being 71 D.B. down, 15 D.B. of negative feedback Is
used. H.T. of 300 v. 26 mA. and L.T. of 6.3 v. 1.5 a. Is
available for the supply of a Radio Feeder Unit, or Tape
Deck pre -amplifier. For A.C. mains input of 200.230-250 v.,
60 c/s. Output for 2-3 ohm speaker. Chassis is not alive.
Kit Is complete in every detail and includes fully
punched chassis (with baseplate) with blue
hammer finish, and point-to-point wiring diagrams
and instructions. Exceptional value at only
£4/15/-, or assembled ready for use 25/- extra,
plus 3/6 carriage.

R.S.C.A73-4 WAIT QUALITY AMPLIFIER
A highly sensitive 4 -valve amplifier using negative
feedback and having an excellent frequency
response. Pre -amplifier and Tone Control stages
are incorporated with separate Bass and Treble
controls giving full tone compensation for Long Playing
records. Suitable for any kind of pick-up including latest
high fidelity types. H.T. of 250 v. 20 mA. and L.T. 6.3 v.
1 a. available for supply of Radio Feeder Unit, etc. ONLY
40 millivolts input required for full output. Fully isolated
chassis with baseplate. For A.C. mains 200-250 v. 50 cycles.
Output for 2-3 ohm speaker. Complete kit of parts with
point-to-point wiring diagrams and Instructions Only
E3/151-. can. 3/6 or factory built 22/8 extra.

32 THE CALLS.

BRAND NEW B.S.R.
MONARCH 3 -SPEED MIXER
AUTO -CHANGERS. With
crystal pick-up and dual
point sapphire styli for
standard or long playing
records. Play. ten 71n., 101n.
or I2in. intermixed. For
A.C. mains 200-250 v. 60
c/es. Supplied in sealed
cartons with template and

operating instructions. Only 27/16/- plus 3/6 carr.

WALNUT VENEERED CABINETS. Designed for above
record changers with provision for housing amplifier and
speaker. Attractive design. Limited number. Brand new
cartoned E.311916, can. 7/6.

QUALITY AMPLIFIERS, 3.4 watt, specially designed for
use with BSR changer and above cabinet. Latest miniature
type valves used. Separate Bass and Treble Controls and
Vol. Control with mains switch. For A.C. 200-250 v.
mains. Ready for use, only £311916. can. 3/6.

P.M. SPEAKERS. Suitable for use with above equipment.
Elliptical 7 x 4 ins. with 2-3 ohm speech coil, 18/9 ./

COLLAR') HIGH FIDELITY MAGNETIC PICK-UPS.
Low impedance with matching trans., brand new, boxed
at fraction of normal price. Only 33.1-.

THE SKY FOUR TIF. RECEIVER

A design bf a 3 -valve 200-250 v. A.C. Mains receiver with
selenium rectifier. For inclusion in either of cabinets
illustrated above. It employs valves 6K7, SP61, 6F6G,
and is specially designed for simplicity in wiring. Sensitivity
and quality is well up to standard. Point -to -Point wiring
diagrams, instructions and parts list, VS. This receiver
can be built for a maximum of £411916 including cabinet.
Available in brown or cream bakelite, veneered walnut.

R.S.C. ULTRA LINEAR
I2 -WATT AMPLIFIER

NEW 1956 Model A8 High -Fidelity Push -Pull Amplifier
with " " Tone Control, Pre -amp. stages. High
sensitivity. Includes 5 valves (807 outputs), High Quality
sectionally wound output transformer, specially designed
for Ultra Linear operation, and reliable small condensers of
current manufacture. INDIVIDUAL CONTROLS FOR
BASS AND TREBLE " Lift " and " Cut." Frequency
response + 3 db. 30-30,000c/ce. Six negative feedback loops.
Hum level 71 db. down. ONLY 70 millivolts INPUT
required for FULL OUTPUT. Suitable for use with all
makes and types of pick-ups and practically all microphones.
Comparable with the very beat designs. For STANDARD
or LONG PLATING RECORDS. For MUSICAL INSTRU-
MENTS such as STRING BASS, GUITARS, etc. OUTPUT
SOCKET with plug provides 300 v. 20 nrA. and 6.3 v. 1.5 a.
For supply of a RADIO FEEDER UNIT. LP. TERMS ON
ASSEMBLED UNITS. DEPOSIT 25/8 and nine monthly
payments et 22/4. Size approx. 12-9-71n. For A.C. mains
200-230-250 v. 50 e!ee. Output for 3 and 15 ohm speakers.
Kit is complete to last nut. Chassis is fully punched. Full
instructions and enlist -to -point wiring diagrams supplied.
Unapproachable value at L7/15/-, or factory built
451- extra. Carriage 10/-. If requded louvred metal cover
with 2 carrying handles can be supplied for 17/8.
Where an extra input socket with aesociated volume
control is required for mixing purposes this can be provided
for 13/- extra.

ROTARY CONVERTERS. 150 watts. Input
12 v D.C. Output 230 v. 50 c/cs. A.C. Only 7 gas.
Can. 7/6.

FOUR -STAGE RADIO FEEDER UNIT
Design of a HIGH FIDELITY L. and M. wave
T.R.F. Unit with self-contained heater supply and
thorough H.T. decoupling. Only 250.400 v.
15-20 mA. H.T. required from main amplifier.
Three valves and Low Distortion Germanium
Diode Detector. Flat topped response charac-
teristic. Loaded H.F. coils. Two variable Mu
controlled H.F. stage., 3 gang condenser tuning.

Cathode follower output stage. Switch po.,itlon for Gram.
and Gram. input and output sockets. Performance com-
parable with the best in Feeder Units. For A.C. mains
200-230-250 v. operation. Size 11-6-7i1n. Illustratiom
full set or easy -to -follow wiring diagrams and instructions
and Individually priced parts list 2/6. This unit can be
built for only E3/15/-, including Dial and Dive knobs
and every item required.

DEFIANT RECORD PLAYING TURNTABLE COMPLETE
WITH MAGNETIC PICK-UP. Pick-up Is high impedance
type. Unit is housed in a beautiful walnut veneered cabinet
of attractive design. For all standard records (78 r.p.m.)
Limited number. Brand new, cartoned, R.513.7/13, care. 7/6.

W.B. " STENTORIAN " HIGH FIDELITY P.M. SPEAKERS.
HF1012, 10 watts, 15 ohm (or 3 ohm) speech coil. Where
a really good quality speaker at a low price is required, we

Terms C.W.O. or C.O.D. No C.O.D. under El. Postage I!9 extra on all orders under highly recommend this unit with an amazing performance,
£2, 2/9 extra under ES unless carriage charge stated. Full Price List 6d. Trade List 5d. 134/10/9. Please state whether 9 ohm. or 15 ohm. required.
Open to Callers: 9 a.m. to 5.30 p.m. Saturday until I p.m.

LEEDS, 2.
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CLYNE RADIO LTD.
18, TOTTENHAM COURT ROAD, LONDON, W.1.

MUSeum 5929;'0095.
(50 yards only from Tottenham Court Road Tube ')

All post orders please to :-24-26, HAMPSTEAD RD., LONDON, N.W.1
EUSton 5533/4/5

THE
JASON F.M. TUNER
Based on the booklet by Data Publications
Ltd., 21- post free, including our individually
priced Parts Lief. Highly sensitive, free
from drift. Incorporates 4 valves 6AM6
and 2 specially graded O.E.C. Crystals.
The kit supplied includes drilled chassis
with tuning condenser, scale calibrated
in me/e., and attractive bronze stove-
e.melled front plate already mounted
(illustrated). Front plate she 81n. x 5in.,
chassis 71n. x 411n. x ISln. Complete
standard kit 26/15/- plus 2/6 p. and p.
Fringe area kit 87/15/, plus p. and p.

THE T.S.L. F.M. TUNER !
We can now supply this FM/VHF adaptor
either in kit form, or fully assembled,
wired and tested. Our price for the ready -
built unit which incorporates its own power
supply, is £13/15/- only tax paid, plus
5/- P. & P. or H.P. terms. Magic eye tuning
indicator, Just plug in, 19/- extra. Or the
kit complete as specified £10/19/8 plus 3/6
P. & P. The booklet " F.M. TUNER
CONSTRUCTION" (32 pages) with full
technical data and point-to-point wiring
diagrams, together with our separately
priced parts list, is available at 2/6 poet tree.

THE T.S.L. AM/FM CHASSIS !
Exceptional value. Covers L.M. and S.W. plus F.M.! 8 -valve push-pull output. Ferrite
rod aerial. Valve line-up: ECC85, EC1181, EF89, EABC80, ECC82, two 6BW8s plus 5y3.
Large full -vision dial. size 141 x fin. Chassis size, overall: 15 x 71 x ilia. high. Tax paid
26 guineas, plus 5/- packing and carriage. A supplementary extra Is magic eye E11134,
complete with escutcheon and tlxing cable at 26/-. H.P. terms available. Demonstra-
tions at 18 Tottenham Court Road!

THE DULCI F.M. TUNER. Incorporates own power supply, suitable for use with any
amplifier. Valve line-up: ECC85, two EF89, EABC80, 6 x 4, and EM80 indicator! Over-
all size: 9 x 6 x 51in. high. Pre -Budget price £16/16/- plus 5/-. P.P. Illustrated leaflet
available, also H.P. terms.

SPECIAL OFFER!! Champion Model 835 FM/VHF Adaptor! Designed for the instant
conversion of A.C. radiograms, table A.M. receivers and Hi -69 audio amplifiers, to enable
owners through their existing equipment to obtain the beat results from the new P.M.
transmission. Two connections only. One to the A.C. mains supply, the other to the
pick-up sockets. Valve line-up: EF85, two EF80s, EB91, and EZ80. In attractive red
and cream bakelite cabinet. Illustrated leaflet available on request. Price whilst stocks
last only £13/19/6 tax paid, plus 3/6 P. & P. H.P. terms available.

DENCO F.M. TUNER. This highly successful kit is still available at inclusive price of
26/7/6 plus 2/6 P. & P. This kit includes ail components and the five valves required
for the extra I.F. Stage for fringe area reception. If required, " Deuce dell and drive
assembly is available for the above at 9/- extra. Full constructional detals 1/6 post
free.

F.M. POWER PACK KIT. We can now supply complete kit for power pack suitable
for the above F.M. tuners or any other similar type. Price for the complete kit Is 37/6
only, or 52/6 for ready assembled unit. This pack is extremply small, incorporating
valve rectifier type 6X4 and built on chassis size only 6 x 4 x lfin. Optional eaten for
power pack. Bulgin Octal Plug 2/3.

THE R.E.P. 1 -VALVE RECEIVER. All dry battery operation, for use with headphones.
The complete kit is available at 42/-, plus 2/- P. & P., or lull Instructions at 9d. post tree.

COMPETITIVE!! BAND II. CONVERTORS!
Type " M.L.." for running from existing
power supplies or separate power pack.
Available with Series Heaters. Valve
line-up:
P C C 8 4
and PCF-
80. Size:
4 x 21 x
411n. Fit-
ted with
external
fine tuning
control for
Band 3 and
Band 1/3 ch an
over switch. Sep-
arate contrast
oontrol for Band 3. power requirements:
H.T. 150/250 v. at 30 mA., L.T. 15/16 v.
.3 amp. (Series Heaters). Unit simply

THE FAMOUS UNIVERTER-COMPARE fitted inside cabinet. Complete with
THE PRICE! handsome escutcheon. Available for A.0

Handsome walnut cabinet. Suitable all operation with parallel beaters, ECC84
areas. Contains own power supply. Simply and ECF80 as above Price £4/12/6.
connect to aerial. Four -valve circuit. P. & P 2/6. Full instructions supplied
Complete with all instructions £6/19/6 with each unit. Please specify whether
plus 3/6 P P. required for London or Birmingham.

TELETRON BAND III CONVERTOR! Still
available, this very popular convertor kit as
illustrated and fully described in previous
issues of the " W.W." For use with
most T.R.F. or Superhet Band I .T.V. Re-
ceivers. Construction details only, with
separate individually priced parts list 6d.
post free. Kit complete as specified 48/6,
plus 2/- P. & P.
Mk. II Fringe area version kit complete
59'6, plus 2,- P. and P. Power pack kit for
either of above 25 -.
We carry comprehensive stocks of all Band
III Convertors by leading manufacturers.
Also aerials, cress -over boxes, air -spaced
low -loss co -axial cable at Dad. per yard.
Let us have your enquiries. Any branded
convertor supplied on H.P. terms

AM, FM RADIOGRAM
CHASSIS! BARGAIN!

A epecial purchase of strictly
limited quantity enables us to
offer the following! For Medium,
Long and F.M. Wavebands, plus
gram position . . . Chassis size
overall 1311n. long, 9in. high, 71in.
deep. Dial which is attractive
red, green and gold lettering, on
black background, measures 12in.
x 51in. horizontal. For A.C.
mains, 200/250 V. Valve line-up
EL84, BASCO, EF85, ECH81,
ECC85. EZ80, plus EM80 Magic
Eye Limited quantity at bargain
Price of £18/19/6 only, plus 5/-
P. & P. II.P. terms.

DULCI AM/FM CHASSIS H4
Illustrated leaflet available. L.M. and Short Waves plus P.M. This Is a quality chars.
6 latest B.V.A. Mallard Valves, Including magic eye. High Q. inductances throughout.
also Ferrite rods. Price le £27/16/- cash-or H.P. terms.

AM, FM KIT! FIRST AGAIN!
Introducing the JASON AM/FM KIT for
medium waves and F.M.!
As illustrated this is a very high quality
chassis incorporating 8 of the latest miniature
valves, plus DM70 magic eye. Kits are
available for chassis complete with output
stage at £15/5/-. Also less output stage
but with own built-in power pack at
£13/19/6 only. These are high fidelity
units and exceptional value at these prices
which include all required components and full construc-
tional details. Fully illustrated Data Booklet with full
construction details, plus individually priced component list, available per return of post
at 1/6, post free. Both plus 3/6 P. & P

SPECIAL PURCHASE! MANUFACTURER'S SURPLUS

Owing to favourable purchase, we can offer strictly
limited quantity of these handsome chassis. AC/DC
200/250 v. for Medium and Long Waves, plus gram
position. Incorporates own frame aerial. Valve
line-up: U107. N108, DH107, W107 and 1109. Overall
chassis size 12 x 51 x 71in. high. Attractive bronze
dial with gold and cr am lettering. Dial size 111 x
411n. Scale length 71in. Logging scale proviced.
Price £7/19/6 only, tax paid, phis 3/6 P. & P. H.P.
teems. £4 deposit plus four monthly payments of 22/-.

THE R.C. GRAM REPLACEMENT CHASSIS
KIT.

Still available Our very popular Gram
Chassis replacement kit Fo- long, medium
and short waves, and provision for gram.
Valves 6K8. OM. 6Q7 6V6 and 615

For A.C. Mai. 200/250 v. Chassis size:
131in. x 51in. x 21In. Dial size 10ir x 4fin.
Assembly is simplified by use of ready
assembled coil pack Illustrated booklet
with full assembly instructions, with itemised
Price list, is 1/6 post free --or the kit com-
plete to last nut and bolt at £8/8/- plus
2/6 P. & P.

Our advantageous H.P. terms
ore available on any single item
over a. Let us have your en-
quiries.

Please add postage under El, or Cash
to 6 p.m. Monday to Friday.

THE R.C.3/4 WATT
AMPLIFIER KIT.

Just released! Compare the advantages!
Treble bass, AND middle controls ! For.
crystal or magnetic pickup! A.C. Mains
200:250 v. Valve line-up, 6V6GT, 6507,
metal SX5GT. Negative feedback. Built
on stove enamelled steel chassis, measuring
only 8in. x 4in. x lf in. Four engraved
cream knobs are included in the price of
the complete kit with all necessary practical
and theoretical diagrams, at 24/51- only,
Was 2/6 packing and post, or Instrue-
ion Book,
fully illus-
trated, for
1/-. Post
free! This
amplifier can
be supplied
assembled.
tested, and
ready !Or
use at 65/5/ -
plus P. ant
p. Hearing
is believing.

ACOS TYPE 7 Crystal Microphone
Inserts Brand new. 7/6 each, post
tree.

with order. C.O.D. charge extra-open
Sorry but we close I p.m. on Saturday.

9 a.m.
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THE "ECONOMY FOUR" T.R.F. KIT. A
three -valve plus metal rectifier receiver. A.C.
mains 200/2.50 v. Medium and Long wave,
We can supply all required components right
down to the last nut and bolt. Valve line-up
6K7, 8J7 and 6V6. Chassis ready drilled --Cabinet
size 121n. long by 61n. high by 5in. deep -Choi,
of ivory or brown Bakelite, or wooden walnut
finish cabinet. Complete instruction booklet
with practical and theoretical diagrams. Each
component brand new and tested prior to pack-
ing. Our price £5/101- complete -Remember
this set is being demonstrated at our slmo
premises! We proudly claim that our fully
illustrated instruction booklet is the most com-
prehensive available for this type of receiver -Booklet availa tie at 1/6 post tree. This is
allowed If kit is purchased later. Plus 2/6 parking and carriage for 3omplete kit.

THE "SUPERIOR " FOUR KIT. Our
new four -valve receiver. A.C. mains.
200/250 v. M. and Long waves. As with
our very successful "Economy Four" all
required components are supplied. Valve
line-up: 2 60G7, 6 X5GT and 6 V6GT.
Chassis ready drilled. Cabinet size, 1011n.
x 10in. wide. Maximum depth at base

5in. tapering to 311n. at top. Sloping front.
Very attractively finished in light walnut
and peach. Each component brand new
and tested prior to packing. Complete
instruction booklet with practical and
theoretical diagram., is provided. Booklet
available at 1/6 poet free. Our price for
complete kit, 26/9/6! Please add 2/6
packing and carriage. If preferred, we can
supply Cabinet Assembly only, comprising
Cabinet and bracket wave -change switch,
dial, pointer, drum pulleys, drive spindle,
drive spring and knob,. at 45/, Pius 2/6
packing and carriage. N.B.-Our kits
are even supplied with sufficient solder for
the Job.

N.B. All our T.R.F. Kit circuits now include specially wound Denco " Maxi -Q " coils
on polystyrene formers, improved pert ormance! Price remains the same.

SURPLUS BARGA!NS
METERS

F.S.D. Size Type Fitting Price
50 naicroamps D.C. Sin. M.C. 11.1. 50/-
50 microamp D.C. 311n. M.C. F.R. (Tropicalmed) 85/-
50 microamp D.C. 5in. M.C. Rectangular 120/-
50 microamp D.C. 41n. M.C. Rectangular 110/-
50 microamp D.C. 31 -in. M.C. F.R 95/-
100 microamp D.C. 21in. M.C. F.R 451-
200 microamp D.C. tin. M.C. P.R. (Tropicalised) 30/-
200 microamp D.C. 311n. M.C. F.R 65/-
500 microamp D.C. 2in. M.C. F.R 18/6
1 mA. D.C. 2in. M.C. F.R 17/6
1 mA. D.C. 21n. M.C. F. Sq. (1954 manufacture by

Elliott) 25/-
1 mA. D.C. 21in. M.C. Desk Type 30/-
5 mA. D.C. Sin. M.C. F. Sq. 10/-
50 DIA. D.C. 2In. M.C. F. 6q. 8/6
150 mA. D.C. Sin. M.C. F. Sq. 7/6
500 mA. D.C. %In. M.C. F.R 10/6
.5 amp. R.F. 21n. Thermo F. Bq. 8/6
1 amp. R.F. 211n. M.C. F.R 10/-
120-0-120 amp. D.C. Sin. M.C. F. Sq. (shunt required) 15/-
150 amp. A.C. 41n. M.I. R.P. 45/-
1 amp. R.F. Slin. Thermo R.P 7/6
3 amp. R.F. Sin. Thermo F. Sq. 6/-
5 amp. D.C. 21n. M.C. F. Sq. 13/6
6 amp. R.F. 211n. M.C. Thermo F.R 7/6
20 amp. D.C. Sin. - R.P. (with shunt) 1016
25 amp. D.C. 211n. M.I. F.R 6/6
30 amp. D.C. 211n. M.I. F.R 12/6
15 volt A.C. Olin. M.I. F.R 10/-
20 volt (5 mA.) M.C. F. Sq. 7/6
15-0.15 volt D.C. %In. M.C. F.R 17/6
300 volt A.C. 211n. M.C. F.R 35/-
300 volt A.C. 311n. M.I. F.R 30/ -
Shin, ROUND PLUSH MOUNTING METER by WESTON, blank scale ready for re -engrav-
ing, FSD 600 microamps, brand new, 2716 only.
SPECIAL. U.S. 0-1 rnA. 21in. taken from equipment but perfect, 22/6 each. R.P. a.
Round Projection. M.C. = Moving Coil. Thermo - Thermo -coupled. F. Sq. = Flush
Square. F.R. = Flush Round. M.I. = Moving Iron.
METER RECTIFIERS, 1 mA. by DEC... at 6/8. also 5 mA. by G.E.C., at 6/6.

COMMUNICATION RECEIVER PCR.2
3 -wave band, 13-50, 190-570, 900-2,000
metres. Valve line-up 6V6, EBC33, X61
and 3.EF.39. Illuminated calibrated dial.
fly -wheel tuning, aerial trimmer. In black
crackle case size 17115. x 10in. x Sin.
Output socket for 3 ohm speaker, or head-
phones. Absolutely brand new In original
cartons, manufactured for Govt. by PYE
LTD.
Price £71101- only, plus p. and p. 10/-.
With each set we supply full conversion
details for A.C. mains. All required com-
ponents for conversion available at 32/6
post paid. Limited quantity.
We can now supply already converted
ready for A.C. Mains at £911916. Plus
carriage. H.P. available.

METER SPECIAL! We have a limited
quantity of airenift electrical thermometers.
Brand new, by Weston. 2in. moving coil
meter, flush square fitting. These meters
have a luminous scale graduated 40:140
degrees centigrade. but the full scale deflec-
tion is approximately 150 microamps!
Price 12/6 each only, plus 1/- P. & P.
VIBRATOR PACK. Brand new, by Mallory
12 volt inpnt.150 v. 40 mA. output. Com-
plete with synchronous vibrator, 17/6.
COIL PACKS. Manufacturers.' Surplus.
Miniature size, only 211a. x 211n. x 11 in.
deep. Iron -cored. For L.M. and S.W.
with gram. position. Switch has 2 -inch
spindle. Absolutely brand new, com-
plete with circuit. Price only 27/6, plus
1/6 P. & P. A snip!
AMERICAN INDICATOR UNIT TYPE
BC929A. Brand new incorporating 3in. tube
3BP1, with mu -metal shield, 2-613917GT
2-61160T, 8X5G, 2X2, 13G60, 9 potentio-
meters 24 v., transformer, and a host of
small component.. The whole unit which
measures only 8/ In. x 811n. x 131in. is
brand new, enclosed in black crackle
hoz, and can be supplied at 45/-, plus
5/. P. & P.

THE R.C. RAMBLER ALL -DRY PORTABLE
KIT

Full assembly details with practical and theoretical
diagrams can be supplied at 1/6 post free. This
is a truly professional 4 -valve superhet-all
dry -for medium and long waves. A cream
plastic top panel, with dial engraved in red and
green adds to the very imposing appearance of
this model which is housed in an attractive cream
and grey leatherette covered attache -case type
cabinet: measuring only 91n. x 71n. x 5111.
Weight less batteries 49Th., with batteries 641b.
This set really has everything. Built-in frame
aerial, high quality, extremely sensitive, and very
adequate volume from the 51n. speaker. Valve
line-up 3V4. 1R5, 105, 1T4. Also the required
components, exactly as specified, Including
cabinet, can be supplied from stock at the special
inclusive price of 27/71- plus 2/8 p. and p. less
batteries). Uses Ever -Ready 90 v. H.T. typ4
Bill at 9/3. Also LT. 1.5 v. A.D. 35 at 114.

RAMBLER MAINS UNIT! At last we are able to offer our special mains units kit for using
our popular all -dry " Rambler " on A.C. Mains. Complete kit, which when assembled
fits snugly into battery compartment, can be supplied at 47/6, Plus 16 packing and postage.
Price includes all required components, and lull assembly instructions. N.B.-This unit
is completely sell -contained in a metal box measuring 7in. x 21in. a llin. and is ideally
suitable for ANY all -dry battery portable requiring 90 v. H.T. and L5 v. L.T.

B.S.R. MONARCH. The very latest cream
3 -speed mixer Auto -changer. Complete with
turn -over crystal pick-up. Complete in
original manufacturer's cartons, fully
guaranteed. Price only £7/19/6. Buy now!
Quantity at this price strictly limited.

JUST ARRIVED! Replacement pick-up
cartridge for 11.0.R. Monarch, etc., type
HOP 37. Complete with sapphire styli'.
fitted in few seconds. Limited quantity
at 18/6 only! Tax paid, post free!

TABLEGRAM CABINETS. Manufacturer's
surplus! Handsome dark walnut finish.
Size 1611n. x 1314n. x 1111n. high. Motor
board already cut for latest type B.S.R.
Monarch Auttpchanger. Provision at side
for arapli-
der con-
trolsPrice
79/6.plus
5/- PAP.Baffle
fitted for
71n. x
elliptical
speaker
for which
we can
supplylatest
ROLA at
21/6.

PORTABLE AMPLIFIER. To meet a
universal demand, we have produced a
quality amplifier, primarily for use with the
Cabinet illustrated above, but ideally
suitable for any portable record -playing
equipment. Comprising EL84 (output).
EABC80 (Triple Diode Triode) and metal
rectifier (2 of RM2). For A.C. mains,

inluding
separate
treble and
bass con-

' trots -Chassis, measures
,ar.1 61n. x 5in.

Front plate
6In. x 49in.
high. Price

926, plus 2/6
p. p. Engraved
knobs to suit in

white or brown at 1/2 each.

RC.54. Special Purchase! Latest type
3 -speed, incorporating " T " type turnover
head. Cream finish. Original manufacturer's
carte., £911916 only, plus 3/6 p. and p.
II .P. terms available.
RECORD PLAYER CABINETS. Specially
made to house any type of single record unit.
Finished In dove -grey leatherette. Base-
board measures 144in. x 1211n. Clearance
above and below board 3in.. 45/- plus 3/-
P. & P. We can also supply equally attrac
tine dove -grey cabinet to house any 'standard
auto -changer at 69/6 Plus. 3/- P. & P. We
carry a large selection of cabinets for all
purposes. A stamp will bring illustrated
cabinet leaflets.
RECEIVER TYPE 25/73. (The receiver
section of TR1196). Supplied complete
with full data for conversion to 3-wave-
superhet receiver. Unit is complete with
6 valves 2-EF39, 2-EF36, FK32 and EBC33,
also utadard I.F.T.'s 463 Kc/s. Price 27/6
Phis 2/6 P. & P.
TRI198 TRANSMITTER PORTION. We
can also supply the transmitter portion of
the above receiver incorporating valves,
EL32. EF50 GT501. Type 600 relay
transformer, oils, switches, etc. Limited
quantity at 12/8 only, plus 2/6 P. A P.

No. 38 TRANSMITTER RECEIVER
WALEIE-TALKIE. Range approx. 5
miles. Coverage 7.4-9 MO. The set only
complete with valves at 25/, in very
good condition.

We also have available " 38 " sets, absolutely complete
with junction box, aerial, headphones, microphone, spare
set of valves, with full operating Instructions, absolutely
brand new In original sealed packing cases, at 99/6 each
complete station, plus 5/- carriage. Export enquiries invited.

POWER PACK. By leading manufacturer. Input 200/250 v. Output 350-0-350 280 mA., 8.3 v.,
8 a., 6.3 v. 2 a., 4 v. 7 a., 5 v. 2 a. Fully smoothed. Incorporates valve rectifier 43232. Chassis
measure.. 131n. x 7in. x 511n. Wt. 221b. Few only at fe1/19/6. Plus 3/6 p. and p.

VALVES

We have perhaps the mbst up-to-date valv
stocks in the trade. A stamp will bring
complete list but the following is a selecting
only of bran) new imported valve types
fully guaranteed. Purcahse Tax Paid.
EABC80 10/- DAF96 10/6 PL83 1116

10/- DF96 10/8 PY80 10/8
7/6 DK92 10/6 PY81 10/-
7/6 DK96 10/6 FY82 9/6

1101 // -8 013,13991; 40r /.60t

9/-
9/.

0f four.

9/- EL11
15/- EL84
10/- EM80
15/- EY51
11/6 EP86
11/6 EZ40

EF86 12/611/6 PPEICIF8°18° 13/6 50B5 10/-

12/6 6BW6 8/6
EF80 10/6 PCF82 12/6 6X4 7/6
EF85 10/6 PCC84 12/6 35W4 7/6
EF89 10/- PL82 10/6 5005 10/-
n addition we naturally have all usual
urplus types available such as 6V6GT, etc.

All in our valve price list!

EAF42
E641
EB91
EBC41
EBF80
ECC81
ECC82
ECC83
ECC84
ECC85
ECF82
ECH42
ECUS'
ECL80
EF41

9/- UF41 10/6
10/6 MAI 10/6
11/6 UY41 9/-

6AU66OAAQ5 8291//-66

8/6 6BA6 8/6
8/6 6BE6 9/-

- BRAND NEW C.R. TUBES -By
leading manufacturer, 12in. equivalent
to MW 31/74 £11/19/6. MW36/24
Tinted. Latest type 141n. rectangular
6.3 v. heater. 12-14 Kv. in original
sealed cartons. Limited quantity only
at £12/19/6. Ditto 171n. type 17ASP4.
Price £18/19/6. All H.P. available.
Plus 15/- packing, carriage and in-
SeraliCe.

TRANSISTORS! MULLARD TYPE OC.7/..
Available ex stock at new list price of
24'- each, post free.

Another Cabinet Bargain! Special purchase
of walnut veneered trolley -type cabinets.
originally inteneded for use in projection
T.V. Easily recognised aa being of leading
High Quality manufacturer's stock, heavy
dark sold walnut. Can be easily adapted to
house tape recorder, amplifier, radiogram,
etc., etc. Measurements external 2441n. x
lain. x 29in. The whole is mounted on
castors. Unrepeatable bargain at £5/19/6.
plus El- packing and carriage. We have a
large selection of all type cabinets. A ',tamp
will bring list.

CLYNE RADIO LTD.
18, Tottenham Court Road,

London, W.I.
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Ideal for conversion to oscillo-
scopes, T.V. units, etc. Con-
taining V.C.R.97, 12 VR.94
(EF.50), 2 VR.54 (EB.34),
3 VR.92 (EA.50), 4 CV.118
(SP.61). Slow-motion dial, 13
Pots and scores of useful
components. Size: 81 x 111 x
18in. In wooden packing case,
£3, carriage 7/6.

R.F. UNITS
R.F.24 20-30 Me/s. Switched Tuning.
Valved. 9/6 each.

R.P.25 40-50 Mc/s. Switched Tuning.
Valved. 9/6 each.

R.F.26 50-65 Mc/s. Variable Tuning.
Valved (new and boxed) 251- each.

Packing and postage 21- each.

2-3mA MEASUREMENT METER
2-3 mA movements in metal case measuring
Qin. high, 31in. wide and 5in. deep. 7/6

plus 2/- p.p.

THROAT MICROPHONES
Type TS30

U.S. MANUFACTURE. Complete with elastic strap.
Lead terminating at 2 -pin plug PL.291. And Socket JJ-048. New
and boxed, 3/- each, post paid.

MICRO SWITCH.
Universal type (make or break on depression) 5A, 250 v., housed in
strong aluminium casting, 21 x x lin., with roller on operating lever.
Price 3/- p.p.

INSULATION TAPE. Perfect condition, lin. wide 25 -yd
reels foiled in tins, 1/3 each. p.p. 8d.

Make a miniature
Incorporating high " Q
technique using the New Ferrite
rod. Made possible by simple
conversion of an ex -Govt. Hear-
ing Aid.
Technical Details. A Germanium
Diode Detector circuit followed by
the existing 3 valve Amplifier, giving
adequate amplification throughout
the medium wave band.
This conversion can he carried out
in approximately 30 minutes.

SEE and HEAR this Miniature
POCKET RADIO demonstrated.

There is always a fine selection of equipment at
TYPE 62A INDICATORS ADMIRALTY RESPONSER

UNIT
W.4790

This Receiver tunes from 160-182
Mc/s. Valve line up VR.136 RF.
VR.92 Mixer. VR.137 Osc. VR.65s
in 5 I.F. stages.

Price : 12/6 each
Fully valved, post and pkg. 7/6.

MINIATURE I.F. STRIPS
Size 101 x x Sin. Frequency
9.72 Me/s. 2 EF.92s and 1

EF.91. I.F. amps. EB91. DET/
AGC. EF.91 AGC. Amp. and
EF. 91. Limiter. Circuit sup-
plied.

Price : 8/- less valves
Post paid

AN/APN1 UNITS
R.F. TRANSMITTER
A sub -chassis 31 x 61 x 21in. containing a R.F. Transmitter oper-
ating 67.42 cm. (445 Mc/s) with a bandwidth of 40 Mc/s. Modula-
tion of its carrier is by means of a Moving Coil Transducer with a metal
diaphragm. The proximity of the diaphragm effectively changes the
resonant frequency of its tuned circuit, to produce frequency modula-
tion. This transmitter utilises TWO 955 (VT 121) valves, and can
quickly be converted for Radio Controlled Models; the frequency for
this purpose being in the band, or for 70 cm. work.

PRICE, post paid 15/ -

RECEIVER
A sub -chassis 31 x x 21in. houses a Receiver tuned to the trans-
mitting frequency. Contains TWO 9004 valves. For use in 70 cm.
band.

PRICE, post paid 12/6
A.F. AMPLIFIER
An Audio Frequency Amplifier in a sub -chassis 5 x 3 x 31in. WC
coupled, using TWO 12SH7 and ONE 12SJ7 valves; and can be used
for Telephone Intercom., Pre -Amplifiers, etc.

PRICE, post paid 15/-
BENDIX I.F. Transformers 1.63 Mc/s complete in cans,
sec of two new and boxed. Size 2 x 11 x 31in., 5/-, p.p. 1/6.

BENDIX Potted Audio Output Transformer complete with
integral smoothing choke. Ratings 41 watt 9,000 ohm Primary. 600
and 4,000 ohm Secondary. Size: 4 x 1/ x 2in. New and boxed, 4/6,
p.p. 1/6.

POCKET RADIO
THE COMPLETE KIT OF PARTS
includes a Type OLIO Hearing Aid (with
Crystal microphone) in perfect working
order with miniature ear phone and moulded
ear insert attached; ferrite rod, germanium
diode, components, circuit diagram and full
instructions.

Price L2 6s. Od. post paid

ALL COMPONENTS SOLD
SEPARATELY

Deaf Aid Unit with earpiece.. £1 15 0
Plastic Ear mould 2 0
Ferrite Rod 5 0
Conversion Components 4 0
Batteries 1.5 v. L.T. (Type D.18) 8

30 v. H.T. (Type B.119) 4 3

NOTE: As the crystal microphone is not
used in the Pocket Radio, it can, if desired,
be used as a general microphone and it does
not require a matching transformer.

All these fine offers are on display at II*
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PROOP

PROOPS
VALVE

TESTERS
MODEL 314

This model is of American
manufacture and versatile,
free -point return valve
tester. Its design is such
that it enables the user to
test any type valves,
regardless of its filament
voltage or baSe wiring.
Flexibility is attained by'
using individual lever
switches for each valve
element. Complete cov-
erage of American Series
including Acorns. Instruction manual supplied.

BROS. LTD. -

Price complete in £ 1 0carrying case Plus 10)- carriage.

A.P.Q.9 RADAR JAMMING UNIT
Containing 913A Photo
Multiplier Cell, complete
with resistance network
and lightproof box. Wide
band amplifier (2) 6AC7
and 6AG7, driving a pair
of parallel 807s which
Grid modulate a pair of
8012s in push pull.
Lecher lines, these cooled
by blower motor. Cathode
loaded by Co -axial stubs
which simultaneously
guillotine tune anode and

with a coun-
ter mechanism. Out-
put is matched to aerial
by a matching stub.
Suitable for use in centi-
metric bands. Brand new.
Price £5, plus 10/- packing and carriage.

ABSORPTION WAVEMETER

Easily converted to 2 metres or
70 cm. In Copper -plated metal
case 3lin. x 41in. x 53in. with
dial calibrated 0-100 and 80 V
Neon Tube. Coverage approx.
190-210 Mc/s. New, 6/6 each,
post paid.

POWER UNIT Type 173
12 or 24 Volt D.C. Input 120V,
60 mA Output. Containing
Vibrator Tran sformer, 12 Volt
Vibrator, two 120 Volt Sele-
nium Rectifiers, Chokes and
Condensers. Size 101in. x 6in.
x 3M. Price 12/6, post paid.

INSPECTION LAMP. 2 -pole S.B.C. holder with 6ft.
spring loaded lead in case 3in. x 3M. x 4in. with
on -off switch on front panel. Price 6/- post paid.

rite aletik-eApeatd Shoo

2 METRE RECEIVER TYPE R 1392
Air Tested

15 Valve Superhet

Frequency 95-150 Mc s
(2 to 3 metres)

Valve line up: 1st and 2nd R.F.
Amp. VR.136 (EF.54), 1st Local
Oscillator VR.65 (SP.61), 2 Oscil-
lator Multipliers VR.136 (EF.54).
3 I.F. Amp. VR.53 (EF.39).
A.G.C. 6Q7. Output 6J5. Muting
VR.92 (EA.50). Noise Limiter VR.92 (EA.50).
VR.I36 (EF.54). De Mod. 6Q7.
Slow motion tuning, normally crystal controlled, or tunable
150 Mc/s. Power supply required: 240-250 volts at 80 mA.
at 4 amps. Size 19in. x 10in. x 10in. Standard Rack Mounting.
£6/19/6. Complete with valves and circuit diagram, checked and
Air Tested. Packing and carriage 17/6, 10/- returnable on packing case.

MAINS POWER
TYPE 234

(For use with Receiver R 1392)

Double Smoothed 200-250 v.
505 Input. 240 V. 100 mA. 6.3 at
6 amps. with Volt Meter reading
input and output voltages. Size:
19in. x 10in. x 6bin.Standard Rack
Mounting. Price £4/10)- each,
plus 7/6 carriage.

B.F.O. 6J7. Mixer

over 95-
6.3 volts

UNIT

TUNING UNITS TYPE T.U.5B

This well-known Tuning
Unit has a frequency of
1500-3000 kc/s with 2%
accuracy. Micrometer Dial
that provides 2,500 divi-
sions over 180° rotation of
the tuning shaft which
gives plenty of mechani-
cal band spread from 3.5
Nies through 28 Mc/s.
In addition the unit has
a High C Tank Circuit
with temperature com-
pensating coil. The above
Tuning unit from the BC -375 Transmitter needs only a few additional
small parts to convert into a stable Temperature -Compensated VFO
which may be used to replace the Crystal in Crystal controlled Trans-
mitters. Conversion Details and Circuit Diagrams supplied FREE
with unit. Price 15/- each less outer case. Packing and carriage 4/-

12 VOLT VIBRATOR PACKS. (Mallory). 12 volt
input, 275 volt 80 m'a output. Size 54in. wide x
51in. high x 3in. deep. New and boxed. 25'-. P.P.
216.

AMERICAN CLOCKWORK I NTERVAL OM ETER.
72 -hour jewelled compensated movement. Contacts
make for 15 seconds, then open for 45 seconds.
Can be easily converted to give variable time delay.
Panel mounting 3M. x 31in. Brand new, 12;6 each.
p.p. 1/6.

A.R.88. Ceramic Wafered Range Switch Assembly.
8 wafers mounted on chassis measuring 9in. x
9in. x 3;in. Spindle length 15in. Price 17/6. P.P. 2/-.
AMPLIFIER UNIT EX-TR.I143A. A 3 -stage trans-
former coupled amplifier. Push-pull VT52's output
to modulate push-pull VT.501's. Circuit Diagram
free, 4;6 post paid.

NOTE: Carriage prices quoted apply only to England and Wales.
NOTE : Orders and Enquiries to Dept. "W" Shop hours 9 a.m. to 6 p.m.-Thurs.: 9 a.m. to I p.m

SBROS. LTD.
ALL DAY SATURDAY. Telephone : LANgham 0141ROS.

LTD. 52 TOTTENHAM COURT ROAD, LONDON, W. 1
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Transformers

incorporating

"
» cores or

conventional

construction

S Ili, TRANSFORMERS
based on sound design and are
manufactured to the highest standards
called for in the electronic and com-
munication fields. Consult us for

your next transformer requirements.
N.B. MANLIFACTI,RERS AND TRADE ONLY

STEWART TRANSFORMERS Ltd.
75, KILBURN LANE, LONDON, W.IO LADbroke 2296'7

eilltieno

long life

miniaturisation

Ediswan now offer a complete range of Germanium Point Contact
and Junction Rectifiers. The former find many applications in
the high frequency field and the latter are ideally suited for
power packs and similar applications where high efficiency and
minimum space requirements are of prime importance.

A descriptive brochure is available on request
and our Engineers are at your service.

E DI SWAN
RADIO DIVISION

THE EDISON SWAN ELECTRIC CO. LTD.
155 Charing Cross Road, London, W.C.2 and Branches

Member of the A.E.I. Group of Companies
Telephone: Gerrard 8660 Telegrams: Edincan,Westcent, London

NUN

FREQUENCY METERS
2+-8" up to 10,000 cycles

DIFFERENTIAL A.C. CURRENT
METERS

COMPARING THE MAGNITUDE
OF TWO CURRENTS.

PHASE SEQUENCE INDICATORS AND
SYNCHROSCOPES UP TO 5 Kc

A Full Range of Switchboard and Portable
Instruments

THE ELECTRICAL INSTRUMENT
CO. (HILLINGTON), LTD.

Boswell Square Industrial Estate, Hillington,
Glasgow, S.W.2. Halfway 1166 and 2194

windings
Ltd

offer WINDING & ASSEMBLY

CAPACITY, SPECIALIST KNOWLEDGE

ON LINE OUTPUT TRANSFORMERS

AND OTHER WAVE WOUND UNITS

* WRITE OR PHONE
TO -DAY FOR FULL
DETAILS OF THIS

VALUABLE SERVICE TO

Leading Manufacturers use
our service either for current
production or for small runs
of service replacements.

...

ALFRED ROSE, M.I.R.E. CONTRACTS DEPARTMENT. EXT. 10

Speedy delivery of all windings for Automation, Transistor

circuits, Television, Printed circuits and other electronic
devices.

DIRECT TV WINDINGS LTD. (subsidiary of Direct TV Replacements)

134-136 LEWISHAM WAY, NEW CROSS, 8.E.14. Tideway 3696-2330
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5, Harrow Road, Paddington, W.2
PADdington 1008 9 and 0401

OPEN MONDAY to SAT. 9-6. THURS. I o'clock.

STAMPS FOR NEW 1956 28 -PAGE CATALOGUESEND

JUNCTION TRANSISTORS
(Type P.N.P.)

This Junction Transistor is designed for audio -frequency
amplification although its frequency response makes it suit-
able for intermediate freque icy and switching applications,
together with many othe; u=es, e.g., Local Station receiver,
Transistor Voltmeter, Signal Tracer, Oscillators, Experimen-

tal work, etc.

TRANSISTORS
10f-each TRANSISTORS

Special large purchase of the above enables us to
offer these transistors which are made by a well-
known manufacturer, at this very low price.

TYPE

80
(In
AVAILABLE.

FT24IA

Crystal

QUARTZ CRYSTALS
117;al TYPE FT243 fundamental Frequencies. 2 pin

,4',",` I fin. spacing, 200 Types in the following fre-,v-, quencies:- 5675 kc/s to 8650 kcis (in steps of-- 2s kc/s). 5706 kcis to 8340 kcIs (in steps of
33.333 kc/s)

ALL BRAND NEW 110C each.
Special price for complete sets of 80 or 120

Above are suitable for re -grinding

FT24IA 54th harmonic Crystals. 2 pin
fin. spacing.

TYPES AVAILABLE 20 Mc/s-27.9 M/Mc/s
Steps of 100 Kc/s.) COMPLETE SETS

ALL BRAND NEW 7'6 each PI
200 kc/s 101- each.

Holders for both Types 1,3 each.

WE HAVE OVER 50,000 BRITISH AND AMERICAN
VALVES AVAILABLE AT VERY LOW PRICES -

SEND FOR LISTS.

LATEST
EBC4I 10,-
EY51 121-
EF41 11/-
EL41 iv-
E740 10/-
EM34 10/-
UL41 11/-
U741 11/-
UF41 11/-
UCH42 12/6
UBC41 10/-
DK40 10/-
EF80 10/-

TYPES
EABC80 10/-
ECM 10/-
EF80 10/-
ECL80 12/6
PL81 12/6
PL82 10/-
PY8I 10/-
ER80 10/-
6X4 8/-
PY82 10/-
PCC84 12,6
PCF82 1216
12A177 9/-

NOW IN STOCK
12AT6 81-
12AT7 9/-
12AU6 9i-
12BA6 9/-
I2BE6 10/-
12AH8 12/6
35W4 8/6
PCF80 151-
EBF80 11/6
EE85 10/6
EF89 10/6
ECF8'2 15/-
E5'86 12/6

PA I3C80 15/.
6AU6 9/6
II7Z3 8/6
12AX7 101-
DK96 9/-
DL96 9/-
DAF96 9/-
DF96 9/-
ECC84 10/6
6AQ5 101-
PCL82 12/6
ECH42 12/6
3A6 12/6

SPECIAL REDUCTION FOR SETS OF VALVES
1A7GT, 1N5GT, 1/1.5GT, 1A5GT Mr 1Q5GT or 3Q6GT) 37.6 Set
10 MO (Ex -Brand New Units) 5/- each 45/. .,
10 EF50 (Red Sylvania ex -new unit.) 6/- each 55/- ..
6KEIG, 6K7G, 6Q7G, 57.4G, 6V6G 351- ..
1R5, 185, 1T4, 184 or 084 or 3V4) 27/8 ..

, DF96, 32/6 
6K80, 6K7G, 6Q70, 26A.60, 257.5 (or 25Z6G) 37/6 .,
12K8GT, 12K7GT, 12Q7GT, 35Z4GT, 351.6GT (or 50L6GT). 37/6 ..
128A7GT. 12SK7GT, 12SQ7GT, 357,4GT. 35L6GT or 501,60T 35/. -

GARRARD 3 -SPEED MIXER
AUTO -CHANGER Model RCI 10

.C. 200150. List Price 814113/-- Brand
New.

0/18/6 P. o r.

B.S.R. RECORD CHANGERS
Very latest type " Monarch " In hammered
gold finish. 3 -speed with HGP37 crystal
turnover pick-up. Plays mixed record..
Brand new and guaranteed. Listed at £16/10.

£7/19/8, carr. paid.

AMERICAN MULTI -RANGE
VOLT -OHM- MILLIAMMETER

(1,000 ohms per volt)

D.C.
12 volt
60

300

600

A.C.
12 volt

300

600

1,200

6,000 6,000

D.C.Milliamps Resistance
1-2 mA 5,000 ohms
1.2 mA 500,000
60 raA 5 megohms

600 mA

Decibels
- 10 to + 70 DB in six ranges.

Complete with internal batteries, leade
and instruction book.

AS NEW E6/19/6 Absolute Bargain.

FERRANTI TESTVAC
High Speed Vacuum tester,

200-250 A.C. 310 10 0

MINIATURE TRANSMITTING
STRIP ' TYPE 81"

Size 751n.. bin. x 3M. Complete with Valves
Type CV415, CV309, 2-6A.M6, 2-709 and
Quartz Crystal 4,860 kcla

2411W -complete.

MINIATURE 1.F. STRIP TYPE
" 373 " 9-72 MEG.

Brand new miniature I.F. Strip size 10t In. x
in. x Sin. high. Valve line-up: 2-EF92;

3-EF9I and EB91. With circuit.
Price (lee. valves) 7,11 P. & P. 1!6.

This I.F. Strip is part of above equipment.

U.S.A. INDICATOR UNIT
BC929A

Complete with 3BP1 C/R tube and screen.
7 valves-2-68N7GT, 2-6H6GT, 6G6, 2X2,
6X511, volume controls, condensers, etc.
Ideal for portable 'scope. In black crackle

Bean.
151in. v 9in. x 9in. BRAND NEW.

65/-, earn FREE.

TRANSMITTER RECEIVER
. 38" WALKIE TALKIE SETS

Special offer of above set, complete with 5
valves, 4-ARP12 and ATP4, with circuit.
Range 7.4 to 9 Mc/s. These sets are not
guaranteed but are serviceable.

25/-
Junction box 2/6 extra.

62A INDICATOR UNIT
Containing VCR97 with Mu -Metal Screen
21 valves: 12-EF50, 4-8P61, 3-EA50, 2-EB34.
Plus Pots., Switches, H.V. Cond., Resistors.
Muirhead fi/M Dial, Double Deck Chassis
and Crystal. BRAND NEW ORIGINAL
CASES. 67/6. Cart. 7/6.

PYE 45 Mc/s STRIP
TYPE 3583 UNITS

Size 151n. x Bin. x 2in. Complete with
45 Melt,. Pye Strip, 12 valves, 10 EF50,
E139.4 and EA50, volume control., and hoots
of Resistors and Condenser.. New condition.
Modification data supplied.

Price 69/6. Carriage paid.

INDICATOR UNIT TYPE I82A
Unit contains VCR517 Cathode Ray fife.
tube, complete with Mu -Metal screen, 3
EF50 48P61 and 1 51240 valves, 9 wire -
wound volume controls and quantity of
reeistors and condenser.. Offered BRAND
NEW (lees relay) at 67/6. Plus 7/6 can.
" Radio-Constructor"'scope circuit included.

PIRANI HIGH
VACUUM

TEST
EQUIPMENT

Manufactured by "Pye"
Cambridge Ltd., for Atomic

Research Station.
Comprising : Pirani Control
Unit : Pirani Bridge Unit,
Gauge head with calibrator,
and Pye scale lampgalvono-
meter, ail items brand new, in
original packing. Offered at

less than half original cost.

33 - 1 0 -0
Complete

Spare Pirani Heads
(Edwards M6) 15 -

400 MICROAMPMETER
3iin. scale flush panel mounting. Complete
in metal box. With se Itch scaled 0-400.

59/6d.

500 MICROAMPMETER
31in. Weston flush panel mounting. Scaled
G-100. '2 000 wp.v.

59/6d.

T/R 1196 RECEIVER
Complete with 6 valves 2 EF36, 2 EF39,
1 EK32, 1 EBC23, 465 I.F.T. ideal for
conversion. In absolute new condition.
27/6 pp. 2/6, with circuit.

TR 1196 TRANSMITTER
Transmitter section comprising EL32.
E1 50, VT501, Relay etc.. 12/3 P.P. 2/6,

COMPLE17. TRANSMITTER
RECEIVER with 24 v. power -pack lu
original transit case. 57/13 P.P. 5/,

MEGGERS
Record Junior, 600 v., 20 meg. £8

(Leather case 7/6 extra.)
Bowthorpe Continuity Meter

with Internal Battery Read -
hag, 0-50011 and 100/200,000(2 £3 5

0 0

0

CATHODE RAY TUBES
VCR138A WITH SCREEN £1. 15
VCR139A. 2}in. C/R Tube.

Brand new in original cartons
(earn free) .. £1 15

VCR97. Guaranteed full T/V
picture (carr. 2/-) £2 0

VCR517C. Guaranteed full T/V
picture

MU -METAL SCREENS for
£1 15

VCR97 or 517. P.P. 1/6 10
Bin. ENLARGER for VCR97 or

517. P.P. 1/6 17
VCR97. Slight cut-off. Can. 2/ 15
313PA. Brand new 21 10

0

0

0

0

0

6
0
0

CRYSTAL MICROPHONE
INSERTS

Ideal for Tape
Recording, Gramo-
phone Amplifier,
etc. Very sensitive.
Guaranteed and
Tested, 5/- (ex -
unite), or 8/6 Brand
new and boxed.



114 WIRELESS WORLD JUNE, 1956

tiDCOLP\
(Read rode A4,, 4)

SOLDERING INSTRUMENTS
& ALLIED EQUIPMENT

ILLUSTRATED

DETACHABLE
BIT MODEL

LIST No. 64

Protective
Shield

List No. 68

CATALOGUES HEAD OFFICE SALES & SERVICE

ADCOLA PRODUCTS LTD

GAUDEN ROAD,
CLAPHAM HIGH ST.,
LONDON, S.W.4

TELEPHONES :
MACaulay 3101

& 4272

The above shows one of the two units which comprise our new Portable
Professional Tape Recording Equipment Type 8/W8/1: The following

salient features should be noted:-
* Tape speeds of 15 and 74 i.p.s. or 74 and 34 i.p.s.; performance

at all these speeds to Master Tape standards.
* Monitoring from tape or ingoing signal-instantaneous

comparison.
* B B.C.-type meter and circuit gives positive indication of

audio level, also bias and erase voltages
* Tape inching control for easy editing.
* Optional built-in 4 -channel microphone mixer.
* Complete equipment, including monitor amplifier, self

contained in two portable cases.
Write or telephone for fur details, or demonstration (by appointment only,
please) to :

ARIEL SOUND LTD
57, Lancaster Mews, LONDON, W.2.

Tel. PADdington 5092

(Opposite

JUST RELEASED
Automatic Record

3 spd., 7in., 10in. and

3-spd. Elec. Speed
Click Suppressor

GARRARD
R.C.88.

Pick-up
R.C.98.

Switch

Changers
I 2in. TO

417 18 8

Control -
419 17 7

HI-FI AMPLIFIERS AND F.M. UNITS
By ACOUSTICAL  ARMSTRONG *

CHAPMAN LEAK
LOWTHER R.C.A.* ROGERS SOUND SALES

THE NEW ARMSTRONG AF/105
AM 'FM RADIOGRAM CHASSIS.

10 watts Push -Pull Output. FM, 2 Shorts
and Long Wave Bands £37

ALL COMPONENTS FOR
OSRAM 912 PLUS AND
MULLARD 5/10.
INCLUDING

GILSON
TRANSFORMERS etc.

(Special List on Application)

ELCOM
PLUGS AND SOCKETS
(Miniature Jones Type)

4 Way... 8/6 Complete
6 Way... 9/6 ditto
8 Way...11/- ditto

25, HIGH

Illustrated Catalogue 6d. post free

B (SHORT WAVE) LTD.
LONDON, W.C.I

Lane) Tel. : HOLborn 6231
HOLBORN,

Chancery
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C.R.T. ISOLATION TRANSFORMERS
For Cathode Ray Tubes having Heater/Cathode short
circuit or for C.R. Tubes with falling emission.
Type A. Low leakage windings. Ratio 1 1.25 giving
a 25% boost on Secondary
2 volt 10/8 each With Tag
4 volt 10/6 each Panel and
6.3 volt 10/6 each Solder Tags
10.8 volt 10/6 each
13.3 volt 10'6 each
Ditto with mains primaries 12/6 each.
Type B. Mains input 220/240 volts. Low Capacity. Multi
Output 2, 4, 0.3, 7.3, 10 and 13 volts. Input has two taps
which increase output volts by 25% and 50";, respectively.
This transformer is suitable for all Cathode Ray Tubes.
With Tag Panel 21/- each.
Type C. Low capacity wound transformer for use with
2 volt Tubes with falling emission. Input 220/240 volts.
Output 2-25-21-20-3 volts at 2 amps. With Tag Panel
17/6 each.
AU Isolation Transformers are individually boxed, labelled
and clearly marked with relevant data.
NOTE:-It is essential to use mains primary types with
T.V. receivers having series connected heaters.

RESISTORS. All values. 10 ohms to 10 meg., I w., 4d.;
w., 6d.; 1 w., 8d.; 2 w., 1/-.

HIGH STABILITY. I w., 1%, 2/-. All preferred values
00 ohms to 10 meg.
5 watt} WIRE -WOUND RESISTORS 1/3
0 watt 25 ohms -10,000 ohms 116
5 watt 2/-

15,000 ohms -50,000 ohms, 5 w., 1/9; 10 w. 2/3
WIRE -WOUND POTS. 3 WATT LAB. COLVERN ETC.
Pre-set Min. T.V. Type Standard Size Pots., 2lin.
Knurled Slotted Knob. Spindle High Grade. All
All values 25 ohms to 30 Values, 100 ohms to 50 K.,
K., 3/- ea. 50 K., 4,-. 5/6; 100K., 6/6.
Ditto Carbon Track 50 K. W/W EXT. SPEAKER
to 2 Meg. 3/-. CONTROL 1001 31-.
0/P TRANSFORMERS. Heavy Duty 50 mA., 4/6. Ditto,
tapped primary 4/9. Multiratio, push pull, 6/6. Tapped
small pentode, 3/9. Hygrade Push Pull 7 wts., 15/6.
L.F. CHOKES 15/10 H. 6065 mA., 5/-; 25/20 H. 100/120
mA., 11/6; 2015 H. 120'150 mA., 12/8; 5 H. 250 mA., 15/-
MAINS TRANS. 150-0-350, 80 mA., 03 v. tapped 4 v. 4 a.,
5 v. tapped 4 v. 2 a., ditto 250-0-250 80 mA., etc., 21/-.

I.F. TRANSFORMERS. 463 kcs. Pye Studio, midget size,
2Itn. x Iin. x fin., 7/6 pr. With data sheet.

HEATER TRANS. Tapped 200/250 v. 8.3 y. 14 amp., 7/8.
COPPER PLATED AERIAL RODS.* f x 121n. push fitting,
31- dos. Post 1/-.
ALADDIN FORMERS and cores. fin., 8d., fin., 10d.
fin FORMERS with Can and Core. fin. sq. x and
fin. sq.,, 2/- ea.
SLOW MOTION DRIVES. Epicyclic ratio 6 1, 2/3.
TYANA. Midget Soldering Iron. 200/220 v. or 230/250 v.,
14/11.
SOLON MIDGET IRON. 25 w., 24'-.
MIKE TRANSF. Ratio 50 : 1, 3,9 ea., new and boxed.
MAINS DROPPERS. 3 <1.lin. Three Adj. Sliders, .3 amp.
750 ohms, 413..2 amp., 1,000 ohms, 4/3.
LINE CORD. .3 amp., SO ohms, per toot, .2 amp., 100 ohms
per loot, 2 way 64. per toot, 3 way 7d. per loot.

CRYSTAL MIKE INSERT. Famous make, precision
engineered. Size only if x 3/16in. Bargain Price,
6/6. No transformer required.

LOUDSPEAKERS P.M. 3 OHM.
Stn. RA., 17/6. 7in. x 41n. Goodmans, 21/-.
6in. x 4in. Rota, 19/6. 81w. Else, 22/6.
64in. Goodman, 18/6. 10in. R.A., 30/-.
6410. ditto w/Trans., 21/-. 12in. Plessey, 30/-.
81n. M E. 2.5 k. or 2 k. field, tapped O.P. transf., 24/6.
CRYSTAL DIODE. G.E.C., 2/-. GEX34
CRYSTAL SET CONSTRUCTION, 1/-.
40 CIRCUITS USING GERMANIUM DIODES, 3/-.
H.R. HEADPHONES, 4,000 ohms. Brand new, 17/6 pr.
SWITCH CLEANER Fluid, squirt spout. 3/9 tin.
TWIN GANG TUNING CONDENSERS. .0005 mid. midget
with trimmers 8/6; 375 pt. midget less trimmers 6/6;
.0005 Standard size with trimmers and feet 9/-: less trimmers
8'-; ditto, soiled, 2'6.

PURETONE RECORDING TAPE
I ,200ft. on standard fitting 7"
Plastic reels. Brand new boxed 17/6

VALVE HOLDERS. Pax. int. Oct. 44., EF50, EA50 64,
B12A, CRT, 1/3. Eng. and Amer. 4, 5, 6, 7 and 9 pin, 1/-.
MOULDED Mazda sad Int. Oct. 6d., B7G, BOA, B8G, BOA.
94, B7G with can 1/6, VCR97 2/6. BOA with can, 2/6.
CERAMIC. EF50, B70, Int. Oot. V.. B7G with can, 1/9.
SPEAKER FRET. Woven Plastic TYGAN, Walnut tone,
12in. wide, 2/- per toot. Expanded metal gold, 91,in. x 12m.,
21- per piece. Silver 15:in. x 2/-.
WAVECHANGE SWITCHES.
2 p. 2 -way, 3 p. 2 -way, short spindle 216

p. 4 -way, 2 wafer, long spindle 66
2 p. 6 -way, 4 p. 2 -way. 4 p. 3 -way, long spindle 3/6

p. 4 -way, 1 p. 12 -way, long spindle 3/6

KNOBS. GOLD ENGRAVED. Walnut or Ivory. 1/in.
diem., 1/6 each. " Focus " " Contrast " "Brilliance."
" Brilliance-On/Oft," " On -Off," " Volume," " Vol -
On -Off." " Tone." " Tuning." " Treble." " Bass."

Wavechange." " Radio Gram." " S.M.L. Gram."
" Record -Play." " Brightness." Ditto, not engraved, V-.

......_

ALL WAVE RADIOGRAM
THREE WAVEBANDS FIVE

S.W. 16 m.--.50 m. LATEST
M. W. 200 m.--550 m. ECH92, EF41,
L. W. 800 m.-2,000 m. EL41,

CHASSIS
VALVES
MULLARD

EBC4I,
EZ40

12 month Guarantee, A.C. 200,250 v. 4 -way switch.
Short -Medium -Long -Gram. A.V.C. and Negative
feedback. 4.2 watts. Chassis 13 fii. x 51M. x 2Iin.
Glass Dial 10 x 43in., horizontal or vertical available.
2 Pilot Lamps. Four Knobs, Walnut or Ivory, aligned
and calibrated. Chassis isolated from mains.

BRAND NEW £10.10.0 Carr. 9/0.

Matched 3 -ohm speakers 8" 19/6, 10" 25/ -

RECOMMENDED FOR ABOVE CHASSIS

* R.S.A. -SCOOP *
Collaro Autochanger RC531 for 78 R.P.M.
10in. and I2in. Records. Brand new in
makers boxes! High impedance, light-
weight pickup with sapphire needle, will
match any amplifier or radio. £5.19.6
Less than half price

Carr. 5/6.

(Limited period/ £8.19.6
Brand new Plessey 3 -speed Autochanger Mixed Unit
for 7, 10 and 12in. Records. Twin Hi-Fi Xtal Head
with Duopoint sapphire stylus. Plays 4,000 records.
Sprung mounting. Baseboard required 154 x 12lin.
Height 5/in. Depth 2in. Super Quality. Post tree.
A.C. 200/250 v.

B.S.R. MONARCH
3 -SPEED MOTOR & TURNTABLE,
XTAL PICKUP, ACOS TURNOVER HEAD
SPECIAL OFFER the two £4-15-6POST 2'6

UNREPEATABLE BARGAIN

GARRARD 3 SPEED AUTOCHANGER

Mod. 75 our price E8-19-6
regret no C.O.D. Carr. 5/6

Teletron Band 111 Converter
For London, Midland and Northern

Transmissions
Suitable for all T.V. makes. T.R.F. or

Superhet.
Ready wound coils, two EF80 valves, all
components, punched chassis, circuit
wiring plans. COMPLETE KIT
operation 200-250 v. A.G. OJT-.

diagram,
for mains

AS ABOVE less POWER PACK. Requires
200 v. 20 mA. H.T. 6.3 v. .6 a. L.T. U/5/,
Mains Transformer to above Spec. ... 1016
Min. Westinghouse Rect., ditto ... 816
Punched and drilled chassis ... ... 3/9
Larger chassis for Mains Model ... 6/-
Teletron Coilset with plans ... ... 151 -

Full plans and circuit details ... 6d.

We have no connection w th any other firm.

VALVES
Manntaaturers Surplus and ex -Government Types
Brand New Boxed. All Guaranteed Perfect.

8/6
1E5
1T4
185
384
3V4
51/4
6AC7
6A616
6AT6

604
6812
6.16
6J7
61{8
68L7
65767

6V6GT
6U5/Y63

787
8D3

DET18
DK91
DF9I
DAF9I
DIA)2
DL94
EBC33

EF50 SYLV.
RED
EPOS

5/6
GAGS
6B8
9D2

120H7
EF50 EQUIP.

81'61
BP41

PEN46
EF92/W77

1/6
EA50

2/6
2X2
CV6

E1148
EB34

3/8
3046

6H6M

6/6
6AL5
6G6
6J5
6K0

6K7G
6SK7
EB9I

H VR2 (near)
VR116

10/6
5Z4
6L6
6Q7

12AT7
12K7
12K8
12Q7
2524
35L6
35Z4

EBC41.
EBF80
ECC81
ECH35
ECL80

ECH42
EF41

Mallard EF50
Mallard Eno

EF80
EL41
EZ40

KT3:tC
Mill 4
PL8I
P1,82
PY82
U25
N78

EY51

7/6
0Z4, 1A3, 6BE6, 6BW6, 6C6/77, 6136, 6F6, 6K7GT, 6K751,
66A7, 6V60, 6X4, 6X5, 13A6, I2AX7, 12BA6, 1213E0,
15132, 807. EF39, EL32, HVR2A, PEN25, U22, IIF41.
VP23, V870.

12/6
ECF82 PCC/34 PCF80 PCF82

SPECIAL
12Q7,1 j.2K7g58L61 35ZHE tET

2/6 BRAND NEW
SUB -MINIATURE VALVES-WIRE2 E/6NDS-EX-DEAN
AID APPARATUS R.F. PENTODES. .625V. FIL.
TYPES DF70 AND CK505AX.

T.V. PEE -AMP. FAMOUS MAKE
Will amplify output of your Band 3 Converter. Tune-
able Channels 1 to 5. Midget size. High gain fringe
model. B.VA. Valve. Full instructions supplied
BEADY FOR USE. (H.T. 200V., L.T. 6.3V., 3 amp.
required.) PRICE 25/- each. BRAND NEW.
SPECIAL MAINS POWER PACK for above, 25/- extra.

Volume Controls
Long spindles. Guaran-
teed 1 year. All values
10,000 ohms to 2 Meg.
No Sw. S.P.Sw. D.P.Sw.

31- 4/- 4/9
EXT. SPKR. TYPE 3/.

80 CoAha_. Coaxial
Semi -air spaced Polythene
insulated fin. dia. Stranded
core.
Losses cut 50% 90. yd.
STANDARD
fin. Coaxial 8d. yd.

COAXIAL PLUGS 1/- DOUBLE SOCKET 1/3
SOCKETS 1/- OUTLET BOXES 4/6
T.V. AERIALS. Band I, Indoor Inv. T., 13/6.
Band 3 Dipole indoor, 6/6. Band 3 Twigs, 7/6 Pr.
BALANCED TWIN FEEDER per yd. 6d. 800 or 3000.
TWIN SCREENED BALANCED FEEDER 1/- yd. SO ohms.
TRIMMERS, Ceramic, 30, 50, 70 pt., 9d. 100 pl., 150 pl.,
1/3. 250 pf., 1/6, 600 91., 750 pl., 1/9.
ALUMINIUM CHASSIS. 18 s.w.g. Plain, undrilled,
with 4 aides, riveted corners and lattice axing holes,
with limo. sides. 7 x 4in., 4/6; 9 x Sin., 5/9; 11 ii 7in.,

a6 n/ 9d ; 1813x01691.0.3,i.8/61;6.1164.0 11in.,
1016: 15 , 14in., 12/6

IIROMIUM PEN TORCHES with battery anniulb. 216.
BLACK CRACKLE PAINT. Air drying. 3/- tin.
WEARITE " P " coils 3/, OSMOR " Q " coils 4/-.
P.V.C. CONN. WIRE, 10 colours, single or stranded 2d. yd.
5in. RADIO SCREWDRIVERS, 4.14. each.
NEON MAINS TESTER SCREWDRIVER, 5/6.

IVCR97 TESTED FULL PICTURE £2
MULTICORE SOLDER 60/40. 18 s.w.g., 3d., 10 s.w.g., 4d.
yard, :lb. 216.
ALL BERNARDS BOOKS IN STOCK. List S.A.E.
VALVE MANUALS. Parts I and II, 5'- each part.

F.M. TUNER COIL KIT 22/6. H.F. coil, Aerial Coil,
Oscillator Coil, two I.F. Transformers 10.7 Me/s.
Detector transformer and heater choke. With circuit.

CONDENSERS. New stock. .001 mid. 7 kV. T.C.C., 5/6.
Ditto, 20 kV., 9/6; 100 pi. to 500 pt. Micas, 6d.; Tubular
600 v. .001 to .01 mtd.. 94.; .05 .1 1/-:.25 1/8; .5 1/3;
.1/350 v., 9d.; .1i600 v. 1/3.

NEW ELECTROLYTICS. FAMOUS MAKES.
TUBULAR CAN TYPES1/1T5U,BULA..

8+16/450 v. 5/.
2/450 v. .. 2/3 8+8/500 v. 4/6 1+16/500 v. 8/-
4/450 v. .. 2/- 16+16/500 v.6< - 19+24/350 v. 4/6
8/450 v. .. 2/3 CAN TYPES 32 +32/350 v. 4/6
8 3d. 32+12/450 v 8/8

321/9 C116 16/500 v 4/- 64+120/275 v. 7/6
41- 33/350 v 4/- 64+120/350 v.11/8

32/500 v... 5/8 64/350 v 5/6 100+200/275 v.
25/25 V. .. 1/9 100/275 v 5/8 10/6
50/25 V. .. 119 250/350 v. 5/6 1,000+1,000/6 v.
50/50 v. .. 21. 500111 v 3/- 6/6

Please address all Mail Orders correctly as below.

RADIO COMPONENT SPECIALISTS
307 WHITEHORSE RD., WEST CROYDON
OPEN ALL DAY-(Wed. 1 p.m.) IC -page list S.A.E.

rel. THO 1665. Buses 133 or 68 pass door. S.R. Stn Selhurst. 48 -hour postal Service, P. & P. U. EI orders post free. C,0 D. Service 1/6
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The cradled interchangeable discs
are a course counterbalance for
all heads and cartridges.

The two slide weights give
complete fine adjustment grada-

tion within 8 grammes.

A finger -touch calibrated pedestal
is a new approach to rapid precision

alignment of all heads and cartridges.

Closure of the feed lead insures freedom from
interference both mechanically and electrically.

Friction -free spheres provide the ultimate in tracking
smoothness.

The plug-in shell will take ALL popular cartridges (two shells are
included with each arm). The fitting is standard for direct plug-in heads.

We believe this to be the LAST WORD in Pickup arm refinement

ASK YOUR LOCAL DEALER FOR FULL DETAILS

ANOTHER MAGNUM PRODUCT manufactured by

BURNE-JONES LONDON ENGLAND

 T/V ENGINEERING
 RADIO ENGINEERING
 ELECTRONICS
 RADIO SERVICING

There's a big future in T V and Radio. Act now ! In-
crease your knowledge. Back up experience with a
sound theoretical background. I.C.S. offer courses of
instruction in-

T'V ENGINEERING RADIO ENGINEERING
RADIO SERVICE ENGINEERING INDUSTRIAL
ELECTRONICS ELECTRONIC ENGINEERING

FREQUENCY MODULATION  RADAR
I.C.S. will also coach you for the following examinations-
B.I.R.E.; P.M.G. Certificate for Wireless 'Operators;
Radio Servicing Certificate (R.T.E.B.); C. & G. Tele-
communications, etc., etc.

DON'T DELAY-SEND COUPON TODAY for free descrip-
tive booklet, stating which subject or examination interests you.
Fees include all books needed. Examination students coached

until successful.

Reduced terms for H.M. Forces.
Dept. 2230, I.C.S., 71 Kingsway, W C.2.

INTERNATIONAL CORRESPONDENCE SCHOOLS.
Dept. 223D, International Buildings, Kingsway, London,

W.C.2.

Please send Booklet on subject Age

Name Occupation
(Block letters, please)

Address

I CS

WALMORE ELECTRONICS LIMITED

PHOENIX HOUSE, 19/23 OXFORD STREET,

LONDON, W.I.

Telephone : GERrard 0522 Cables: Valvexpor

For immediate response Telex London 1752.

EXPORTERS OF RADIO, TELEVISION AND
INDUSTRIAL TUBES, HAVE PLEASURE IN

INTRODUCING THEIR BRAND

AND

AND

0"1777:7"41
WALRAD

TUBE

INVITE ENQUIRIES FROM BUYING
CONFIRMING HOUSES EXCLUSIVELY

FOR EXPORT

SUPPLIERS OF RADIO COMPONENTS
ELECTROLYTICS, AND CATHODE RAY

TUBES.
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TRADE ENQUIRIES
INVITED

(RADIO) LIMITED
Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

3- LISLE STREET, LONDON, W.C.2

FOR ALL RADIO BARGAINS
SUB -STANDARD VOLTMETERS. These
portable precision instruments are supplied
brand new in polished wood case. Six ranges,
0-7.5/15/30160/150 and 300 volts D.C. 6in.
mirror scale with knife edged pointer cali-
brated 0/150 volts. Each instrument is
calibrated directly from a standard meter to an
accuracy of .3%. Price L4/19/6 each.

POST OFFICE RACKS.
Channel type, 5ft., 59/6 each.
AMERICAN PRECISION POTS. 10,000
ohms, 54in. dia. Built in correction plate. Brand
new and boxed, 22/6 each.
COLLINS MOD. TRANSFORMER. Push -
Pull 807-807. 20 watts audio. Supplied brand new,
only 12/6 each.

Standard I9in. U

SPECIAL OFFER GRAM
MOTORS. Garrard 2001250 volt
A.C. gram motors complete with
turntables. Variable speed 0-45
r.p.m. Can be used for latest type
33 r.p.m. or 45 r.p.m. records.
Absolute snip, 22/6 each.

AR.88 SPARES
TUNING DRIVES. Brand new and
boxed, 10'6 each.

TRANSFORMER BARGAINS. All 200/250
volt input.
I. 250/0/250 volt 60 mA., 6.3 v. 3 a. 5 v. 2 a.,
shrouded. 18/6.
2.250/0/250 volt 80 mA., 6.3 v. 4 a. 5 v. 2 a. tapped
4 v. 18/6.
3. 350/0/350 volt 80 mA., 6.3 v. 4 a., 5 v. 2 a.
tapped 4 v. 18/6.
4. Tapped L.T. transformer. 3/4/5/6/8/10/12/15/18/
20/24/30 v. 2 a., 18/6.
5. Auto Transformer, 110/2001250 v. 150 watts,
21/,
Filament Transformers. 6.3 v. 1.5 a., 5/9;
6.3 v. 3 a., 10/6.
Charger Transformers. (A) 3.5, 9, 17 v. 2 a.,
1413. (B) 3.5,9 or 15 v.4 a., 16/6. (C) 9 or 15 v.
I a., 9/9. Admiralty types, 230 v. input. I. 2,000 v.
5 mA., 14/6. II, 4 v. 14 a. 6.3 v. 1.5 a., 10/6. III.
50010/500 v. 250 mA. 4 v. C.T. 3 a., 19/6. IV. 1500 v.
330 mA., 52/6.

WE PURCHASE ALL TYPES OF
RECEIVERS AND TEST GEAR

FREQUENCY METERS. For 230 volt 50 cycle,
Sin. scale calibrated 45-55 cycles. Perfect con-
dition, E5/110/- each.

ADMIRALTY POWER UNIT 234.
Input 200/250 volt 50 cycle. Output 240 volts
200 mA., 6.3 volts 6 amps. Double choke and
condenser smoothed. Fitted with 2fin.
moving iron meter reading A.C. input
volts and D.C. output volts. Mounted in grey
metal case for I9in. rack mounting. Supplied
in perfect condition 69/6 each. Ideal for
receivers type R.I132, R.1392, R.1155.

TRANSFORMER BARGAIN. Admiralty
pattern. Primary 230 volt 50 cycle. Two sepa-
rate secondary wind! ngs each 14 volt C.T. 12
amps. This will give 7, 14, 21 or 28 volts 12 amps
Brand new 42/6 each.

COSSOR- DOUBLE BEAM 'SCOPES.
Type 3339. These laboratory test instru-
ments are offered in perfect working order,
fully reconditioned and tested. Operation
is from 200/250 volts A.C. Price only £21.

CERAMIC SWITCH ASSEMBLE.
Brand new and boxed, 17/6 each.
THERMAL CUT-OUTS. Brand new Belling
Lee type, 24 volt operation, 3/6 each.
P.O. JACK LEADS. Brand new 6ft. screened
leads fitted with two standard P.O. jack plugs
3/- each.

TRANSFORMER SNIP. Admiralty pat-
tern. Primary 230 volts 50 cycle. Three
secondary windings each 10 volt centre tapped
5 amps. This will give any voltage between
5 and 30 volts in 5 volt steps at 5 amps.
Supplied brand new, ONLY 29/6 each.

PHOTO -ELECTRIC CELLS. Type
VA.I 6. Brand new, 8'6 each. 6 volt
exciter lamps, 1/6 each.

G.E.C. STARTER RELAYS. 12 volt.
Brand new, 4'6 each.

DEAF -AID UNITS. Still available.
Complete less only outside bakelite
case. The chassis contains three
sub -miniature valves, crystal mike,
tone and volume controls, etc. Battery
space on chassis (224 and 14 volts).
Hundreds of applications. Price only
19/6 each. Miniature ear -pieces to
match 3/6. Leads 1/-. Batteries 2/9
per pair.

SMOOTHING CHOKE BAR-
GAINS. G.B. Type 20 henrys 175 mA.
Brand new, 10/6 each. Collins type, 8
henrys 100 mA, Brand new, 8/6 each.
Parmeko swinging chokes, 3.6-4.2
henrys 250 mA. Brand new, 10/6 each
Parmeko " C " core. Neptune series,
4 henrys 22.5 mA. Brand new, 4/6
each. 15 henrys 60 mA., 5/6. 15 henry
80 mA., 5/6. 10 henrys 40 mA., 3'6.

AMERICAN M/C HEADPHONES. Really
first quality. Impedance 20 ohms. Supplied brand
new, complete with ear muffs and connector
leads, 17/6 pair.

MARCONI SIGNAL GENERATORS.
TFG390. 16/150 mc/s. Brand new £25 each.
TFG517. 16/58 mc/s. and 130/260 mc/s. Brand
new £35 each.
METER BARGAINS.
50 microamps. 2Sin.RD. F.M.M.C., 59/6.
500/0/500 microamps. 23,in. RD. F.M.M.C., 25/-.
50 mA. 2in. sq. F.M.M.C., 7/6.
200 mA., 24in. rd. F.M.M.C., 9/6.

I amp. 24in. rd. F.M.R.F., 6/9.
I amp. 24in. rd. P.J.R.F., 5/-.
4 amp. 2in. sq. F.M.R.F.,
300 volts D.C. 2in. sq. F.M.M.C., 10/6.
300 volts A.C. 21in. rd. F.M.M.I., 25/-.

SUB - STANDARD MILLIAM-
METERS. Precision portable in-
struments manufactured by Elliott
Bros. Basic movement I mA. Seven
ranges, 0/1/5/20/50/100/2001500 mA.
Directly calibrated from standard to
an accuracy of 0.6%. 6in. mirror scale
with knife edge pointer, calibrated
0-100 mA. Supplied brand new with
leather case, E12/10/- each.

EDDYSTONE 12 VOLT POWER UNITS.
Input 12 volt D.C. Output 180 volt 65 mA.
Housed in grey metal case complete with all
smoothing, 1916 each.
HEAVY CHARGING TRANSFORMER. In-
put 230 volt 50 cycle. Output 17.5 volt 35 amps.
Brand new and boxed, 72/6 each.

AMERICAN PANORAMIC ADAPTORS.
Brand new and boxed. Sweep frequency 200
Kc/s. For use with Receivers using 455/475
Kc/s. I.F. Transformers. Operates from 110/230
volts A.C. Price E30 each.

BENDIX COMMAND RECEIVERS
Fantastic offer of these first-class superhet
receivers. Four types available as listed
below. Each receiver is in first-class con-
dition and complete with all valves. Valve
line-up: 12SK7 R.F. stage, I2K8 Mixer,
12SK7 I.F. stage, I2SK7 I.F. stage, I2SR7
Detector and 12A6 Output stage. Power
requirements 250 v. H.T. 12 v. L.T.
Type BC -454. Coverage 3-6 mc/s 27/6
Type BC -455. Coverage 6-9 me/s. 25/ -
Type BC -453. " Q -Fiver," Coverage

190-550 kc,s. 59%6

TOP BAND MODEL Coverage 1.5-
3 me s. 65/-

50 MICROAMP METERS. A grand offer
of brand new test sets containing a flush
mounting 24in. 50 microamp meter housed in
grey instrument case, complete with chrom-
ium plated handle. Ideal basis for sensitive
test meter, valve voltmeter or output meter.
This unit also contains a VR92 diode and
many other useful components. Price 59/6
each.

ROTARY CONVERTORS. Input 24 volt
D.C. Output 230 volt A.G. 50 cycle 100 watts
Supplied brand new, 92/6 each.

EXTENSION DESK TELEPHONES. Can
be fitted to standard switchboard. Supplied com-
plete with handset and bell but have no dialling
ystem. American pattern, brand new and

boxed, 59/6 each. English pattern, 49/6 each

R.I294 RECEIVERS. Superhetrodyne
receiver covering 500/3,000 mc/s., (10-60 cm.).
Input impedance 70 ohms, 2 detector stages,
4 I.F. amplifier stages, 2 L.F. amplifier stages.
I.F. frequency 13.5 mc/s. Bandwidth 3.5 mc/s.
Price E35 each, in perfect condition.
A.G. mains power packs for this receiver can
be supplied at an extra cost of 52/6 each.

YAXLEY METER SWITCH. Single pole 12
way 8 bank, 7/6 each.
CRYSTAL MICROPHONE INSERTS. - 4/6
each.

18 PIN UNITERS. Brand new, 3/6
pair.
H.R.O. VIBRATOR PACKS. 6
volt D.C. input. Output 165 volts.
85 mA., and 6.3 volts 3 amps. Choke
and condenser smoothed, uses 6X5
rectifier, 29/6 each. J

MARCONI CRYSTAL CALI-
BRATORS. Frequency coverage
170/240 mc/s. Directly calibrated,
accuracy .001%. Supplied brand new
in original transit case with spare set
of 5 valves and 5 mc/s. crystal,
E5/19/6 each.

METAL RECTIFIERS. Full wave
and bridged. 12 volt I amp., 7/6.12 vol
4 amp., 1413. 12 volt 2 amp., 11/3. 12 vol
10 amp., 32/6.

FIELD TELEPHONES. Type Don
Mk. 5. These are idea! for inter
office or house communication.
Supplied complete with handset,
buzzer, bell and two 1.5 volt cells.
Price 39'6 each.

AMERICAN POWER RHEOSTATS. Brand
new and boxed. 8 ohm Brand 3.3 amp., 8/6 ; 8
ohm. 2.5 amp., 7/6; 90 ohm. .74 amp., 7/6; 200
ohm..35amp., 5/6; Birco type 300 ohm 30 watts,
10/6 each.
VARIAC TRANSFORMERS. 200/240 volt
50 cycle input. Variable output 200/220 volts
7.5 amps., L4119/6 each.
MINIATURE H.T. TRANSFORMER. Input
220/240 volts. Output 200 volts 25 mA. and 6.3
volts I amp., 10/6 each. Midget metal rectifier
to match, 7/6.
HOURS OF BUSINESS: -9 a.m.-6 p.m.
Thursday I p.m. Open all day Saturday.
PLEASE PRINT NAME AND ADDRESS
CLEARLY. ALSO INCLUDE POSTAGE OR
CARRIAGE ON ALL ITEMS.
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TYPE
U.101/5.S.
Cat. No. 5095.

Chassis Mounting
Gang Condenser with

split -stators, ceramic in-
sulation. Cadmium plated

chassis. Silver plated brass
rotor and stator. Rotor earthed
to frame. Capacities available each
half: 3-10 pf., 3.8-27 pf., 4-35 pf. or
4.43 pf. PRICE 10/9

IT'S RELIABLE-
IF IT'S MADE BY JACKSON'S !

Write for further details :-

JACKSON BROS. (LONDON) LTD.
Telephone : CROydon 2754/5.

5.L.16 DRIVE RETAIL PRICE 11/6

A general purpose slide rule drive for F.M./V.H.F. units,
short-wave converters, etc. Printed in three colours on
aluminium, with a 0-100 scale and provision is made for
individual calibrations. Travel of pointer 41in. Scale
plate 7in. x 4fin. Scale aperture 5 bin. x liin.

S.L.15 DRIVE RETAIL PRICE 25/6

A complete kit of parts for the construction of the Jackson
S.L.15 drive, scale calibrated for the F.M./V.H.F. band.

KINGSWAY WADDON SURREY.

Telegrams : Walfico, Souphone, London.

EDDYSTONE COMMUNICATION RECEIVERS

Model 840A illustrated
Cash Prices and Special Credit Terms

Model Cash Price Deposit
820 E38 0 0 E4 8 8
840A 455 0 0 E6 8 4
750 £78 0 0 E9 2 0
680X £120 0 0 4I4 0 0

. Carriage paid per passenger train
Model 840A, is for A.G. or D.C. 110/250 v. making it especially suitable
for universal use. 750 and 680X 110/240 v. A.C. The very large tuning
dials are clearly marked with band spread logging. Silky gear driven
flywheel loaded tuning mechanism. These sets are the choice of the
discerning professional and amateur users. Descriptive literature
gladly forwarded.

Latest EDDYSTONE Component Catalogue 1/ -

HI
aming. SERVICES LTD.,

8 monthly
payments of

E4 8 8
E6 8 4
E9 2 0

£14 0 0

The

Eddystone

Specialists

55 COUNTY ROAD, LIVERPOOL, 4
Telephone: AINTREE 1445 ESTAB. 1935

Branch Address: MARKET CROSS, ORMSKIRK

WANTED
VERY HIGH PRICES PAID FOR THE FOLLOWING:-

APN3
ARCI
ARC3
ARN7
ARTI3
BC22I
BC3 12

BC342
BC6 I I

BC7I3A
BC7I4A
BC72 1
BC788C
CPN2

1-152
TSI3
TS35
TS45
TS148
TS174
TSI75

Also Modulation Transformers Thermador No. CS2I 60. and Scanner
(antenna) RC94 or parts.

ALTHAM RADIO CO.
JERSEY HOUSE, JERSEY STREET

MANCHESTER 4
Telephone: Central 7830/6

Largest stocks in Europe of Government surplus material.

TRANSFORMERS
COILS
CHOKES

LARGE OR SMALL QUANTITIES

TRADE ENQUIRIES WELCOMED

SPECIALISTS IN

FINE WIRE WINDINGS
MINIATURE TRANSFORMERS, PICK-UP,
CLOCK AND INSTRUMENT COILS, ETC.

VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD,
CONTRACTORS TO G.P M.O.S., L.E.B., ETC.

123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST. 1933

le i
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GOOD VALUE -SERVICE AND STOCKS
MOVING COIL MICROPHONE

By famous maker. A high-grade microphone combining excellent close
speaking performance with low background pick-up. Attractively
styled and finished in black and chromium. Brand new, boxed. PRICE
£3/19/6. See illustration Page 151 in April issue.

4r5d0
TRANSFORM ERS

E.M.I. pick-up transformers. To match
low impedance high fidelity pick-ups.
Potted. PRICE 4/6. Post 1/6.

TRANSMITTER/RECEIVER

RT-34-APS-13.
17 miniature valves. 5-6J6,
9-6AG5, 2-20DI, 1-VR105.
Brand new American equipment
in original cartons. Complete
with manual and dynamotor.
PRICE £3/19/6. Carriage 5/-.

BENDIX RADIO COMPASS
A superb 12 -valve receiver
covering 3.4-7 Mc/s, 325-695
Kc/s, 150-325 Kc/s.
Valves used 5-6K7, 2-6N7,
2-6J5, 1-6B8, 1-6L7, 1-6F6.
Complete with 28 -volt dyna-
motor. Loose stored.
PRICE £2/19/6 Carriage 7/6.

RT 40/APNIX U.S.A. ALTIMETER
Complete with 14 valves. Loose stored, less dynamotor. 29/6. Carriage
4/6. For details and illustration see April issue.

KELVIN RATIO METER
Mirror backed. Type Mn. HG-ABS KB 630/01. 8in. scale. Deflection
approximately 6 micro -amperes, £5/19/6.

U.S.A. MULTIMETER
Still a few available as illustrated on page 151, April issue. £5/19/6.
Post 2/6.

MOVING COIL HEADPHONES
Velvet faced earpads complete with lead and plug 12/6.Postage 1/6.

POCKET VOLTMETER M.G.
2 ranges. 0-250 V. and 0.15 V. D.C. Press button.
At 12/6 each.

VCR97 Brand new, boxed 12/6.

Post insurance 2/6.

WE CAN SUPPLY

GRUNDIG Tape Recorders, Microphones, Radiograms, etc.
We also supply RECORDING TAPE: E.M.I., Scotch Boy,
Sound Mirror, Ferrotape, etc.; and TAPE DECKS by
" Truvox," " Lane," " Wearite," etc.

HI-FI EQUIPMENT
A wide selection available.

LEAK . DECCA . BSR . VITAVOX . W.B. . COLVERN
DENCO . QUAD . TRIX . WHARFEDALE . VALRADIO

E.A.R.. " MULLARD 510 " . " OSRAM 912 "

Trade in your old equipment.
High part exchange allowances made.

Telephone
GER 2613

Open doily 10.30 a.m. to 4.30 p.m. Closed all day Thursdays.

Carriage extra on all items unless quoted.

The RADIO EXCHANGE Co.
9 NEWPORT PLACE LEICESTER SQUARE LONDON, W.C.2

GEE -MIDI LTD

IR.C.A. BRAND NEW I5in. 15 ohms 30 watt P.M. SPEAKERS.
Snip price f919.6. Carriage 12'6.

R.C.A. PRESSURE UNITS. 15 ohms. P.M. 20 watts. Complete
with Exponential Horn, length I4in. dia. I7in. C5/19/6. Carriage 10/,

COMMUNICATION RECEIVERS P.C.R.2. Waveband 13-49,
200-600, 800-2,100 metres. Also P.C.R.3. 13-41, 41-120, 200-550
metres. Both types in brand new condition. Fully tested before
despatch. Price E7/10/- each. Carriage 7/6.

POWER PACKS for the above Models available, complete with
peaker, built into very attractive Polished Bin. Extension Cabinet,

ready for use on 200-250 v. A.C. Mains. 4510'-. Carriage 7.6.

B.C. 6!4A SPEECH AMPLIFIER (Part of B.C.610 Equip.). As
new, E22. Carr. extra.

MARCONI CRYSTAL CALIBRATORS for Band 111 Ex. Gov
Freq. range 170-240 Mc/s. Directly Calibrated Dial, 5 Mc/s Crystal
Oscillator, Self-contained Power Pack for A.C. Mains operation
Complete with crystal and all valves, also spare set of valves with
Instruction Manual. Brand new in original Transit Case, £5/10/6
Carr. extra.

C.M.G.-25 PHOTO CELLS (Osram). Brand New 17/6 each.

B.S.R. MONARCH. 3 speed automatic record -changer. Brand New
in sealed makers cartons. L7.15.0 Carr. 7/6.
B.S.R. 3 speed motor and turntable only. Brand New. C3. Carr. Pd.
50 WATT EX GOVT. AMPLIFIER with 4-KT66's in paralleled
push-pull. Standard 200-250 v. A.C. input. Output imped. 600 ohms.
Line. High imp. gram and mike input. Bass boost control fitted.
Quality amplifier housed in strong metal case ready for use. Terrific
performance. Bargain price £25. Carriage extra.

METERS
0-I mA. 21in. round flush mounting. 2I/-.
0-10 mA. nin. round flush mounting. 12/6.
0-30 mA. 21in. round flush mounting. 15/,
0-5 amp. 2in. square flush mounting. 15/-.
1-0-I milli -ammeters, flush mounting 4in. scale. 45/,
0-300 v. A.G. flush mounting 21in. scale. 25/-.
0-25 amp. D.C. flush mounting 2Jin. scale. 12/6.
0-15 v. and 0-250 v. D.C. pocket volt -meter 21in. 15/-.
AR -77 " S " meters 2in. F.S.D. 5 mA. 30/,
0-200 v. A.C. meters flush mounting 31in. Grade I. 40/..

WAVEMETER CLASS D. Freq. band 1,900 kc/s-8,000 kc/s. (158-
7.5 m.) in two ranges, 1,900 kc/s-4,000 kc/s. Also 4,000 kc/s-8,000 kc/s.
n perfect working order. Supply 6 v. D.C. input. £8/5/-. Carr. paid.

CONDENSERS. 2 mfd.7.5 kv. wkg. at 15 kv. test (Dubilier). Brand
new in original crates. E2/10/-. Carriage 5/-.

VARIABLE VOLTAGE REGULATOR TRANS. Input 230 v.
A.C. at 21 amps. Output 57.5 volts in 16 equal steps to 230 v. at
21 amps. Ex. Govt. in perfect condition. C12/10/.. Carr. extra.

H -DUTY TRANSFORMERS L.T. 230 v. PRI-II-12.5 v. SEC. at
70 amps. £5/10/-. Carriage 7.6.
DON " 8 " TWIN TELEPHONE CABLE on I mile and mile
drums. £5 per mile, 25/. per I mile. Carriage extra.

1WESTON BATTERY OSCILLATORS. Model E 692 Type 2.
In perfect condition. Coverage 100 kc/s-20 Mc/s. Audio output
approx. 400 c/s. Complete with instruction books and charts.
E5/19/6. P.P. 4/6.

COLLI NS RADIO RECEIVERS TYPE 46159A. Freq. rang
1,500 - 12,000 kc/s. Input 12 v. or 220 v. D.C. Less crystal and powe
pack. This unit is part of TCS-12-Trans. Receiver equipment. In
clean and good condition. Limited quantity. E15. Carriage 7/6.

VALVE TESTER (by Radio City Products,U.S.A.). Model No.314.
Brand new, unused with instruction manual. 110-220 v. A.C. 50 cis.
Will test most American valves from 1.1 v. to 200 v. £10. Carr. 5/,

EX-PHILCO 6 v. and 12 v. Car Radio Vibrator Transformers. H -T
280 v. 9/ 80 mA. New in perfect condition. 12/6. Postage 1/8.

IROTATABLE LOOP AERIALS (BENDIX) TYPE MN. 24 c.
(motor driven). 18in. loop. New and unused. £3/15'-. Carr. 5'-.

R.C.A. PRE -AMPLIFIERS. Comprising 2 617 valves and connections.
Available for photo cell input 250 v. H.T. 6.3 v. L.T. supply required.
Output control. Complete unit. New and unused. £5. Carriage paid.
24 v. D.C.-210 v. A.C. 50 CYCLES. ROTARY CONVERTERS.
120 watts output. Brand new. £4/17/6. Carr. 7/6.
ROTARY CONVERTERS. Ex. Govt. 12 v. D.C. input 230 v. A.C.
Output 50 cycles at 125 watts output. Complete in carrying case
containing voltage control, sliding resistance. mains switch and 0-300 v.
A.C. Flush Meter, in perfect working order. £8/10/.. Carr. extra.
RACKS. G.P.O. STANDARD. For I9in. panels. Steel channel
sides, correctly drilled, heavy angle base, height 6ft. L3/10/.. Carr. extra.
CARRIAGE CHARGES APPLY TO ENGLAND ONLY.
QUOTATIONS TO THE TRADE FOR BULK SUPPLIES. ALSO
ACTUAL ENQU!R!ES WELCOMED. MANY OTHER LINES IN STOCK.

15, LITTLE NEWPORT ST., LONDON, W.C.2.
(ADJOINING LEICESTER SQUARE TUBE STATION)

GERrard 6794/1453
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THE' WOLSEY CONVERTOR incorporates a turret tuner of
much simplified design, the oscillator coil only, being
tuned by this method. Aerial input transformer is
damped so as to have a flat response over the whole
of Band III. Coupling is modified from the usual RF
Band Pass so as to preserve the necessary band width.

The

WOLSEY
Convertor

Every convertor has a gain of over 20dB. It is self-
contained with its own power pack and provision is
made for connection to voltages between 200-240v.
A.C. The valve line up is PCC 84 and PCF 80, the
PCC 84 being connected in cascade. An aerial attenu-
ator gives an attenuation of 12dB in its "local" position.

WO LS EY-Pacemakers to the Aerial Industry PRICE 91' gns.
WOLSEY TELEVISION LTD. 4 3-4 5 KNIGHT'S HILL
WEST NORWOOD, LONDON, S.E.27 TEL. GIPsy Hill 2207
GRAMS: KWIKFIX, WESTNOR, LONDON. CABLES: KWIKFIX, LONDON
(Electronics Division, Gas Purification & Chemical Co. Limited)

W19

THE LARGEST STOCK OF T.V.
COMPONENTS IN GT. BRITAIN . . .

All Time -base components, Rectifiers, Controls
for Home Constructors and Set Manufacturers.

Universal Frame Output Transformer with 9

different ratios from 80 I, 30/. plus 2/- p.p.

. all from one source
. . same day despatch

"NuRAY" Mk II
Regd. Trade Mark

A HEATER -BOOSTER

Sc. ISOLATOR UNIT

-that jtist plugs in!

* Gives low emission C.R.T. a

new ray.

* Remedy for tubes with cathode
heater short.

Nua4Y
:Sae

VI) For 4
and 2 volt

Tubes.
27/6 P.P. 2/-.

Have you had your copy of the Direct T.V. Replacements
Handbook? Price 1/-.

Terms: of business - C.W.O., C.O.D. or Pro-formo.

REPLACEMENTS
134'136 LEWISHAM WAY, NEW CROSS, S.E.14.

Tel.: TlDeway 3696;2330. Grams: Flibak, London, S.E.14.

INSULATING
SLEEVINGS . .

P.V.C. AND
POLYTHENE
SLEEVINGS
INSULATED
WIRES AND
FLEX IBLES

An aircraft's performance ... your
car's reliability ...tonight's Tele-
vision and Radio's sound may

depend upon efficient electrical
insulation.

A.I.D. and A.R.B. Approved

PLASTICABLE LIMITED
HAWLEY LANE, FARNBOROUGH, HANTS

Phone: Farnborough, Hants 85

pmilinimiliniiim1111111111111111111111111111III111111111ll11 1 I111111111111I111111111111111111.

THE WORLD'S GREATEST BOOKSHOP E-
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NEW AND SECONDHAND
Technical Hooks

Foyles have Departments for Gramophone Records,
Stationery, Handicraft Tools and Materials, Music,

Magazine Subscriptions, Lending Library.
119-125 CHARING CROSS ROAD, LONDON, W.C.2

Gerrard J66o (2o lines) * Open 9-6 (Thurs. 9-7)
Nearest Station : Tottenham Court Road
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D JUNIOR
VHF/FM UNIT

A seven -valve receiver of advanced design,
the RD JUNIOR VHF TM Unit has one of the
most comprehensive and ambitious specifi-
cations so far offered in this country. Precision
built and attractively styled it forms a fitting
counterpart to the RD JUNIOR Amplifier,
with which it has primarily been designed to
work.

ROGERS
RODEVCO HOUSE"
Telegrams Rodevco Green, London,

* AUTOMATIC FREQUENCY CONTROL
* GROUNDED -GRID TWIN -TRIODE RF STAGE.
* EXCEPTIONAL FREQUENCY STABILITY *
FREQUENCY COVERAGE * FOSTER-SEELY
DISCRIMINATOR * LOW IMPEDANCE OUTPUT
* VARIABLE INDUCTANCE TUNING * BUILT-IN
FILAMENT SUPPLY * OPTIONAL PRECISION TUNING METER

WIDE

Trade and Export enquiries invited. PRICE : 07.10.0 (P.T. 67.7.0d.)
Illustrated literature post free on request, send also for details of matching equipment in the

RD JUNIOR Home High Fidelity System-the RD JUNIOR Amplifier/Control Unit and Corner

Horn Reproducer.

DEVELOPMENTS (ELECTRONICS) LTD
116 BLACKHEATH ROAD GREENWICH LONDON, S.E.10

Telephone: TiDeway 1723

T
BBCV ITA

CONVERTORS
For any A/C set.
No Alterations.

251- wn
:;,"d7

monthly of 25/ -
or £7/10/- cash.

DEMOBBED
VALVES
MANUAL

Giving equivalents of British and
American Service and Cross Refer-
ence of Commercial Types with an
Appendix of B.V.A. Eimivalents and
Comprehensive Price List. We have
still some Valves left at very old
Budget Rates (33}%) which are
actually sold at the old price. (1951
rate.)

SERVICE SHEETS
The one you require enclosed i
available in a dozen assorted 10/6
of our best choice.

Headphones,
LOW Rea... 8/ -

High Res. 17/6
Soldering Irons
with Neon
Indicator 19/3
Industrial Neon

Testers,
A.C./D.C. . 7/6

Testoscopes,
reduced to 291-
Teelprods 2/ -
Colour Code
Indicators
Unifiez Cabinet

Polish.. 1/-
Barlecta Adhe-

sive Thread
-

Cement, Tin 5/ -
Radio Maps 2/-
Bulgin Buzzers

3/ -
Speaker
Cone Gauges 1/8

A

32'6
Post

1/6

ALL MAINS THREE
Fine Midget 3 -valve Mains Receiver.
Home, Light, etc., at good strength.
Build yourself -3 valves, ready -
wound coil, tuning condenser, mains
transformer-everything except
speaker and cabinet. Data ay.
.L11.1121;11 reSqllZeirde.r and cabinet

AM'
MICROMETER
Brand new
Precision

Instrument BARGAIN 10/..,

ER
SALE

Montrose
50/ -

Ferranti

Taulor86
110B £9

U.S .A .
Triplet £9

Aeo 40
6

Great Britain's Valve Mail Order House
V. SALE

1B4
106 9/- 21D5 9/6000
104 8/6
1116
1L4
1LN5
1LA4
1LD5
1P5
1R4
1R5
164
185
1T4
1T5
1U5
IV
2A3
2A6
2A7
2X2
3A4
306
3Q5

3/-
5/-

6/6

8/69/
-

9/6
9/-

10/-
9/-
8/-

10/6
10/-

71-
101-

2/-
71-
6/6
hi-
7/-

11/ -
354 10/6
3V4 10/-
5T4 12/10
5U4 10/8
5X4 12/-
5Y3 111-
5Z3 11/-
5Z4 111-
6A3 11/-
6A6 9/-
6AB7 9/6
6AB8 12/8
6AC5 9/-
6AC7 8/6
SAGS 9/-
6AG7 18/-
6AL5 91.
6A105 10/.
6AK6 9/6
6AK7 15/-
6B4 9/-
6B7 11/-
6138 10/6
SEAS 11/6
6BE6 8/9
6BH6 111-
6B38 111-
63W6 10/6
6C4 '7/6
6C6 8/-

601
606
6E5
6F8
6F32
606
608
6116
6.15
637
638
6K6
6K7

4/6

11/-8//
9/-
6/-

-
9/6
5/-
7/6

118(13/-

10/6
7/6

61C7M 9/6
6H8

/6
11/6

61.5 7
6L6 9/6
607N7

12/6
9/-

6
6517 7/9
6SA7 8/6
6007 9/8
65117 8/-
6537 8/8
68E7 8/6
60N7 11/-
6557 8/-
6U7 9/-
6V6 9/6 18 10/-
6%4 10/- 19 10/-
6X5 8/6 24 17/6
6ZY5 8/6 25AC5 6/6
6Y6 10/- 25Z4 9/.
7A7 ' 9/6 25 Z5 10/-
7B7 11/6 30 8/6

6C8 11/- 7B8 10/- 31 2/ -
Please enquire for any number not listed.

7C5 10/-
7C
7H7

-
7 10/9/-

7Q7 11/-
7R7 11/-
797 12/6
7V7 9/6
7Y4 10/-
8A1 10/8
ODD 10/6
902 6/6
1105 11/7
12A 2/-
12AT7 10/8
l2AX7 9/9
12116 6/6
1235 8/-
128A7 10/6
12607 9/-
125F5 6/-
125117 816
120.17 9/6
1281{7 12/-
12007 10/-
129117 9/-
12Y4 916
14B6 10/-
17 9/6

32 2/-
34 P./-
35 9/6
35L6 9/8
35Z4 10/6
35Z5, 12/6
37 9/-
39/44 10/-
41 8/6
42 10/6
43 8/6
45 10/6
46 10/6
48 8/8
50 10/ -
50L6 -101-
50Y6 4/-
57 916
58 10/-
62BT 10/6

72
7

10/6
2/-

73 10/6
76 9/-
77 91-

9/-
81 10/-
84 8/6
84/6Z4 9/6
117N7 17/-
117Z6 7/-
304H 15/-
805A 7/6
805 27/-
807 9/6
813 117/-

866A 9/6
884 21/-
954 5/6
955 6/6
956 2/-
957 12/6
1299A 7/-
1621 9/6
1626 9/6
1904 10/-
7193 6/6
9004 7/6
9006 7/6
STOP PRESS
BARGAINS
NGT1 4/-
VT25 2/-
VT51 2/6
V033 4/-
8020 4/-

VCR97 19/.
Pod 1/-.

RADIO BU Lis VALVES

246.HIGH ST. HARI Fc

Deposit only
&8 m'thly 10/9. 41

A.C. ELECTRIC

PAINT SPRAYER -7

[asspray. Easier than

a
a brush and twice 75/-
s fast. Post 2/-. '

Just plug in and , ,

Volume Control.
with Switch

5/ -
Less switch

3/6
Wearite Coils 3/-
4 mid. Cond. 2/.
B. T Ger-
manium Diode
frith Circuit 2/ -

Electric PAINT
STRIPPER. Out-
dates blowlamp.
(No paraffin.) -Fool-
proof electric tool.
Easier and Faster.
Clean and safe. Old
paint goes like
magic. Cost id. Per 5'6
hour. A.C./D.C. One
year guarantee. & 8

42/6 cash. oily of 516

Home
Plating

Kits 12/6.
5 -Blade

Salo Pile,
9/-.

Electric
Saw 66/-
Elec. Pen

10/-.
/11111111.1111MMak

Cnassis Cutters
with Keys

The easiest and
quickest way of
cutting holes in sheet
metal. The cutter
consists of three parts:
a die, a punch and an

Allen screw. The operation is quite
simple. Prices incl. key tin., 12/4;
On., 12/4; 11., 13/4; lin.. lfin and
If in., 161- each; Ms. and 11,in.,
18/- each: 1} in., 19/9: 9ln., 31/9;
2fin. 3619: lin. square 24/3. Post 1/

All price, are with keys
-smesmsesoW

Antennae
lit. inter-ocking
copper rode,

doz. 2/6.
U.S.A.F.

Throat
Mikes (worth
£2) 5/,

Speaker
Fabric

per sq. ft 11- Post 1/-. 32/6

McMurdo B80Loctal
Holders, doz.

4/ -
Quiz° Battery

Tesler 52/6
AMMETERS

0-6 6/-
30-0-30 7/ -

Spirit Blow
Lamps 12/6

Multieore
Solder 6d.

frOb -All - - one Radio-
ineterA.C./D.C.

,*
CircuitID.C.

Test.
* L.T. & H.T. Tests.
* mA Test.
* Valve Test.
Continuity and Re-
sistance Teats. Com-
plete with Test
Lead..
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STEVENAGE RELAYS LTD

 Manufacturers of Type 3,000 relays with
contacts and
requirements.

 Impregnation, tropicalisation and high
voltage insulation available.

 No used or second-hand materials employed.

windings to customers'

For particulars apply:
48 DOVER STREET, LONDON, W.1

Grosvenor 1716

POLYTHENE

INSULATORS, END CAPS, PLUGS, ETC.

for

T.V. AERIALS
Standard Articles or Special Mouldings

AMPLEX APPLIANCES (KENT) LTD.
19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT

(RAVensbourne 5531)
All export enquiries to

ANTEX LTD., 3 TOWER HILL, LONDON, E.C.3

SAMSON'S SURPLUS STORES
Special Offer of

Heavy Duty L.T. Transformers
All listed below are either ex -Air Ministry or ex -Admiralty and
are very conservatively rated. Pri. 230 v., sec. 50 v. 20 amps.
Completely enclosed 46/10/- plus carr. Pri. 230 v. sec. 11 v. 150
amps., £7/10/- plus carr. Pri. 230 v. sec. tapped II v. 11.5 v. 12 v.
12.6 v. 70 amps., £6/l0- plus carr. Pri. 230 v. sec. 4vCT 20 amps.,
45/- carr. 3/-. Pri. 200-250 v. sec. 8.2 v. C.T. 10 amps., 2216 carr.
3/-. Pri. 200-240 v. sec. 12 v. 45 amps., E3/15/. carr. 7/-. Pri. 200-
240 v. sec. tapped 10-12 v. 16 amps.. 32/6 carr. 4/-. American
Ohmite Heavy. Duty W.W. Pots: 3 ohm 5 amps., 10/6 P.P. 1/6.
25 ohm 1.75 amps. 10/6, P.P. 1/6. 10 ohms 2 amp., 8/6, P.P. 1/6.
90 ohm 0.75 amps., 8/6, P.P. 1/6. I ohm 3 amps., 5/6, P.P. 1/-.
31in. wire wound Pots 20 watt 15K, 17K, 20K, 10/6, P.P. 1/6.
2iin. 10 watt 3,000 CI 10 watt, 7/6, P.P. 1/6. American General
Electric Oin. Field Rheostats 38 ohms 5.6 amps. res out 2.1 res in.
Complete with control knob and fixing bplts, 45/-, carr. 7/6.
Heavy -Duty sliding resistors. We have London's largest selection!
Let us know your requirements. Berco 1350 ohms 10 watt 31in.
Pots, 7/6, P.P. 1/6. A.M. 24 v. Fuel Pumps length 16 inches, 32/6,
P.P. 2/6. S.T.C. 7/.012 plastic covered copper connecting wire,
various colours, 200 -yard reels, 12/6 per reel, P.P. 2/6. Commando
telephone cable P.V.C. 1,000 yard drums. Ideal for telephone
work and very useful in the home and garden. 12/6 per drum,
P.P. 2/6.

36ft. Aerial Mast R.A.F. Type 50. Complete kit consists of 9
tubular steel sections. Length 4ft. dia. 2in. Set of pickets. Top
plate base plate. Guy and an fittings supplied in canvas carrying
bags. Ideal for T.V. aerial masts, L7/10/, carr. 7/6. Carbon
Resistors 1-2 watt, 10/- per 100. Large selection of Values P.P. 6d.
High Grade Sleeving 11-5 mil. mixed bundle, 2/6, P.P. 2/6.

169/171 Edgware Road, London, W.2. Tel.: PAD 7851
125 Tottenham Court Road, W.I. Tel.: EUS 4982

All orders and enquiries to our Edgware Rood branch, please. This is
open all day Saturday.

PARKER'S SHEET METAL FOLDING
MACHINES. HEAVY VICE MODELS
No. 1 (illustrated) Capacity. 18 gouge
mild steel x aft. wide.
No. 2. Capacity. 18 gauge
mild steel x 2ft. wide.
No. 3. Capacity. 16 gauge
mild steel x 18in. wide.
End folding attach-
ments for Radio
chassis, Tray
or Box
making, are
supplied if
required 40°

355. model, weight 5611., £4/151 -
Carr. 10/.. 2ft. model, weight

231b., 66/, 181n. model,
weight 181b., 551-, carr. on
small models 4/-. If with

attachments: 5/6.
Attachment angle
or 3ft., 3/6 per ft.
Small models 2/ -

per foot.

Mocranes guaranteed. Send for details

A. B. PARKER rTRENC, BATLEY,
WELLINGTON

YORKS. Tel.: Batley 426

METAL SPINNING OUR SPECIALITY
PARABOLIC REFLECTORS up to 9ft. dia. LOUDSPEAKER HORNS, Etc., Etc.
POWER PRESSWORK to 250 ton capacity, including Hydraulic

GENERAL SHEET METAL WORK . ARGON . ARC & OXY-ACETYLENE WELDING

SHAWE METAL SPINNING WORKS
SW I NTON STREET, KING'S CROSS, LONDON, W.C.I.

'Phone : TERminus 7422'3 Grams : Alipryde Phone London
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50, Gayton Road,

90,000
We can supply from stock (su
being unsold) a choice of 90,000 sur-
plus British P.O. Relay Types 600 and
3,000.

RELAYS
bject to

COMPONENT PARTS
Yokes Spindles  Armatures  Cheeks  Ceramics Coils from 5 to 50,000 ohms.
Contacts: Light and Heavy Duty, M, B,

The

Plugs, Jacks, Switchboard Cords 2 and 3 way
various lengths.
Switchboard Keys. 73, 212, 198, etc., from 2 6 ea.
New British Sparking Plugs. 14 mm.
reach, 10 for 25;'-.
New AC DC Mains Bells 200-250 v. 12'6 ea.

Orders over L5
but a fraction of our Stock.

Gear why
Overseas enquiries are invited.

C 0, K
ALSO

above are

Sets, in Silver, Palladium and Platinum.

Selenium Bridge Rectifiers, 108 v., 180 mA.,
4/6 ea.
6 -way 23/36 Screened Cable. 1/6 yard.
5 -way 14/36 Unscreened Cable 1/- yard.
Triple 80/36 Heavy Duty C.T.S. Cable. 1/9 yd.
20 amp. D.P. on 'off Rotary Switches 6/- ea.

carriage paid.
If you are interested in Telephonic or Electronic
not contact us?

PRICES FROM

7,6 each
COMPLETE

WHOLESALE M & KAYE DISTRIBUTORS,
Harrow,

ASK ARTHURS FIRST
Valves and C.R.T.s in great variety

AVO METERS IN STOCK
Avo Model 7 £19 10 0
Avo Model 8 £23 10 0
COSSOR Oscilloscope Model 1035 £120 0 0
COSSOR Oscilloscope Model 1052 £104 0 0
ADVANCE AND TAYLOR Meters always in STOCK
LEAK TL/ 10 Amplifier and "Point One"

Pre -Amplifier. Complete £28 7 0
LEAK F.M. Unit with built-in Power

Supply £33 15 0
JASON F.M. Unit with Power Pack £19 7 0

CHAPMAN F.M. 81 Unit £21 0 0

VALVE MANUALS
Mullard ............ 106 60

Osram ............
Osram Part 2 ...... I

Brimar No.6 ...... 5 0

Mullard Rep
2 6

lace -

Guide
Art and Science in

Sound Reproduc-
tion by F. H. Brit-
tain, D.F.H. ...... 2

Postage 6d. extra.

LOUDSPEAKERS, RADIO,
TELEVISION, RECORDERS

AND RECORD PLAYERS OF
LEADING MAKES

Goods offered subject to being
unsold and to price alteration.

 WE WELCOME YOUR

ENQUIRIES on Radio and
Electrical

EST.
1919

GRAY HOUSE, 150-152 CHARING CROSS ROAD, LONDON, W.C.2.

ARTHUR GRAY.
LTD.

PROPS:

TEMple Bar 5833/4 and 4765 Cables: TELEGRAY, LONDON

Middlesex.

BUILD ONE OF THESE RADIOS NOW

Total building cost
£817/8 including choice
of beautiful walnut ven-
eered cabinet or ivory
or brown bakelite.
This is the lowest possible price con-
sistent with high quality. No radio
knowledge whatever needed . . . can
be built by anyone in 2-3 hours, using our
very simple, easy -to -follow diagrams.
This terrific new circuit covers all Medium
and Long Waves with optional negative
feedback, has razor -edge selectivity,
and exceptionally good tone. Price also
includes ready drilled and punched chassis,
set of simple, easy -to -follow pietis-
m fact, everything! All parts sparkling
brand-new-no junk! Every single part
tested before despatching. Uses standard
octal -base valves: MG high -frequency
pentode feeding into 6J5G anode -bend
detector triode, coupled to 6V6G powerful
output beam -power tetrode, fed by
robust rectifier. For A.C. Main. 200-250
Volts (low running costs --approximately
18 Watts). Size 121n. x 6in. x 5in. Cost
of all parts and set of plans 55/7/6
(plus 3/6 for packing and post). C.O.D. 1/6
extra. Priced Parts lists 2/-.

£5.7.6
Build this excePtfoo-
trlliode sensraiddivoe. twin- A

unique assembly system 44
and can he built by
anyone without any radio knowledge
whatever in 45 minutes. Handsome
black -crackle steel case with specially
made black and gold dial with stations
printed. Size of radio only 6ffin. x Sin. x
3in. Covers all Medium and Long waves
-uses one only " Ever -Ready " all -dry
battery which lasts many months, as H.T.,
consumption is only 1 to 1.5 mA. Ideal for
Bedroom, Garden, Holidays, etc. Many
unsolicited testimonials. Mr. Woods of
Boston, Writes: " 1 am quite pleased with
the little set I purchased Ircm you.
can get the " Home," " Regionals,"
" A.F.N." and lots of Foreign Stations.
am very satisfied-it is worth every penny
of the price." Cost of all parts, plans-
everything down to last nut and bolt,
49/6 including post, packing, etc., or send
2/- for priced parts list. Note: We stock
complete range of components and valves.
Order despatched by return. Mail Order
Only. SEND TODAY !

CONCORD ELECTRONICS (De,)t. W.W.6.)
39, Queens Road, BRIGHTON, I
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DIRECT FROM THE
MANUFACTURER

MODEL H.4.
AM/FM CHASSIS

Four Wavebands including FM 7
valves with latest miniature Cath-
ode Ray Tuning
Indicator. £27/ 6'
Gram Switching inc. tax.
Loud Speaker Matching 15 ohms
and 3 ohms.

F.M. TUNER
CHASSIS

Self -powered. Incorporates pick-
up switching for use with Radio-
grams or AM Chassis. EM80
Tuning Indicator, 6 Valves, Pre-
set output control. Freedom
from distortion.Ei
High Gain. '10'3
Frequency Cover- inc. tax.
age 87/100 Mc/s.---

ALL GOODS FULLY GUARANTEED and
BUILT TO HIGHEST QUALITY and

TECHNICAL STANDARDS
WRITE FOR DETAILS OF THE PRE -AMPLIFIER FOR THE

NEW COLLARO TAPE TRANSCRIPTOR

FULL TRADE TERMS AVAILABLE

COMPANY LIMITED
97-99, Villiers Road, London, N.W.2. PHONE WlLlesden 6618.

ALWAYS FIT

CASTORS
Select from our range of over 7,000
types and sizes. Capacities from a
few pounds up to

30 TONS EACH
Wheel diameters from 2in. to 46in.
SPECIFY-Quantity, Load per fitting,
type of head fitting, type of wheel
and running conditions. -

Ask for
Brochure

Leaf spring equalising
castor shown for
transport of delicate
instruments.

Engineers, Patentees
and Sole Manufac-

turers :

AUTOSET (PRODUCTION) LTD.
DEPT " H " 75-81 STOUR STREET, BIRMINGHAM, I&
EDG. 1143 (3 lines). Estd. over 35 years.

Please mention "Wireless World"
x.7.15

INTRODUCING THE " VISCOUNT" tape recorder,
successor to the " Herga " and making FULL use of the Push-
button facilities of the wonderful new Morek K8 deck, Servo
brakes, Button control of Amplifier roller, pads & brakes. Adjust-
able Azimuth and possibility of changing from B. S. I. to Continental
Standard. But write for leaflet and judge whether this is not the
best value in recorders at 42 Guineas, or L22/2/- down and 12
monthly payments of C213/1, or L7/2/6 down and 8 monthly pay-
ments of L5/41-.

Bias Oscillator Coils. The HATFIELD oscillator has COM-
- PLETE STABILITY, LESS THAN 0.28 of I% distortion, R.M.S.

output voltage 50% greater than the H.T voltage, I valve, I coil,
simple circuit.
Sounds incredible, but it is GUARANTEED
Send for copy of N.P.L. report and see our ad. in April issue of
" W.W." The HATFIELD oscillator is now made with 3 output
impedances to suit any Head on the market. 45 KO to 50 Kc/s.

TAPE RECORDISTS! Are you Completely satisfied with your
recordings? Bad waveform in an oscillator can cause DISTORTION
due to intermodulation. NOISY BACKGROUND due to D.C.
component in an asymmetrical waveform and INTERFERENCE
with radio due to harmonics beating with incoming signal. The
fundamental frequency cannot cause audible beats.
COIL, complete with circuit, 10/6 post free. Patent app. for.

BIAS REJECTOR COILS
Even a small amount of bias frequency getting into the amplifier
can cause a lot of trouble, and nearly all tape recorders need a
rejector coil to prevent this
COIL, complete with instructions, 5/6 post paid.

MOTEK TAPE DECKS
The famous K8 deck; twin track, two speed, with push buttons
and SERVO braking, is a beautifully finished job at only 20 gns.
Post free. Or H.P. terms on application.

TAPE AMPLIFIERS
The HATFIELD amplifier is -complete with oscillator as above, and
magic eye, less speaker, at £12/15/-. Or H.P. terms or application.

HATFIELD RADIO
78 STROUD GREEN RD., LONDON, N.4

PRE-SET CONTROL LOCK
Designed to lock the spindles of pre-set potentio-
meters or trimmers without rotational or lateral
displacement of shaft.

Will accept wide range of panel
thicknesses.
TYPE P TYPE C
Very attractive
appearance for
panel mounting. Send for leaflet Al

NOW AVAILABLE
THE KNOB -LOCK

for panel mounting.

SUTTON GOLDFIELD ELECTRICAL ENGINEERS

Reddicap Trading Estate, Sutton Coldfield. 'phone SUT 3039 & 5666

THE NEW AXIOM ENCLOSURES
as demonstrated at the RADIO SHOW
by Messrs. GOODMANS INDUSTRIES

Completely Fitted comprising I2in. Axiom
No. 150 Mk. II Speaker. The Acoustic
Resistance Unit and Rectangular or Corner
Cabinet to Messrs. Goodmans specification.
Lined and Quilted with lin. cotton felt and
constructed of tin. Weyrock, veneered in oak,
walnut or mahogany. Cash price £29/6/- or
E4i716 deposit and 9 payments of 59/7 monthly.
Cabinet only E15/15/- or E2/5/- deposit and
9 payments of 32/- monthly. Delivery 12/6
cash or terms.
Write for catalogue of cabinets for Records-

S.9 Equipment-Speakers

A. L. STAMFORD
(Dept. C4), 20 College Parade, Salusbury Road, Brondesbury

Park, London, N.W.6
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=. FOR T.V. SERVICE ON BAND III ...
_,

,_...

= ....._ =,_T.V. SERVICE PATTERN GENERATOR TYPE GM 2891

(Made in Holland)

I Covers both Band I and Band I I

2 Frequency and Channel indication on dial

3 Video signal both positive and negative

4 Simultaneous sound and video carrier

S Can be used either locked to mains
or free running

6 Choice of four patterns

7 Can be supplied for other T.V.
systems than B.B.C.

For further technical information
please write to Instrument Dept.

PHILIPS ELECTRICAL LTD
INDUSTRIAL PRODUCTS DIVISION  CENTURY HOUSE 

BAND III CHANNELS 8-9-10
A new CONVERTOR KIT is now available for

LONDON-MIDLANDS-NORTH
Fit this new convertor not to your set but
inside your set, even 9in. table models, and
retain that professional look.

This convertor has been evolved since the I.T.A.
transmissions began, and is based upon experience
gained in the conversion of very many Band I sets in
the London area.
T will convert any set, any age, TRF or Superhet
T includes station switching
T provides pre-set contrast balancing
T requires no additional power supply
T uses only one aerial input for both bands
T provides manual tuning on Band III
T is totally screened
T completely rejects unwanted signals

CONVERTOR wired and aligned with fitting instruc-
tions E4 2 6

KIT complete in every detail, using double triode RF
and mixer valves E212 6

CIRCUIT and instructions in detail (free with kit) 3 6

BAND III AERIALS (send for list), from 7 6

CROSS -OVER UNITS-Outdoor (printed circuit) IS 0

AERAXIAL feeder cable per yard 10

When ordering please state present B.B.C. Station
and distance away. Orders over E2 post free.

C. & G. KITS
285, LOWER ADDISCOMBE ROAD,
ADDISCOMBE, CROYDON, SURREY

Phone: ADDiscombe 5262

1111111111111111111111111111111111111111111IR

SHAFTESBURY AVENUE  LONDON  W.0.2
inn.0068)

KAYES for RELAY'S

Countless thousands of Kaye Relays and components
built to B.P.O. Standards are daily giving yeoman
service throughout the World under most rigorous
conditions afloat and ashore for Government and
Industrial installations.

Commercial, Tropical and Jungle finishes

Early delivery Competitive prices

May we number you among our

more -than -satisfied customers ?

Thank you !

Overseas enquiries particularly welcomed

The KAYE ELECTRICAL MANUFACTURING CO.

Havelock Works, Havelock Place, Harrow, Middlesex
Phone HARrow 1432 'Grams KAYE ELECTRICAL, HARROW

Represented in Canada  Eire  Norway  Australia
New Zealand Rhodesia
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RADIO TRADERS LTD.
23 WARDOUR ST., LONDON, W.I. (Coventry Street end)

Phone No. GERrard 3977/8 Grams: "Radiotrade"

BARGAIN OFFER OF BATTERIES
44 v. Heavy Duty Bell Battery. Size 64 x 44 x 24in 2/6
72 v. H.T. 1.5 v. L.T. Size 6 x 5 x I4in. 2/6
150 v. H.T. Size 24 x x I lin. 5/6
674 v. Size 24 x 34 x 24 -in 6/6
All batteries sealed and unused. All plus 1/6 post and pkg. Special
reduction for quantities.

ELECTROLYTIC CONDENSERS Per doz.
16 mfd. 375 v., 2/- each 21/-
24 mfd. 350 v., 1/6 each s 15/-
24 mfd. 450 v., 2/3 each 24/ -
Condenser Clips for above 3/6

BIAS CONDENSERS
1,000 mfd. 12 v., 1/6 each
50 mfd. 12 v. Single Hole Fixing, I/- each
100 mfd. 6 v. Tag End, 10d. each
50 mfd. 50 v., 1/3 each
BLOCK PAPER CONDENSERS
12 mfd. 250 v., 7/6 each, 8 mfd. 600 v., 7/6 each, 4 mfd. 400 v. D.C., 3/6 each.
Many other types in stock. Your enquiries invited.
MIDGET MICA CONDENSERS,.0001, .0002, .0003, .0004, .0005 5/-
200 Assorted Moulded Micas. Popular values a 10 0

200 Assorted Silver Micas. Popular values £2 10 0
200 Assorted Carbon Resistors: 4, and I watt. Good selection El 10 0

SPECIAL OFFER
0.1 mfd. 12,000 volts test Mansbridge Condensers. Height 64in.
Width 34in. Depth 24in. Fixing Centres 4in. Plus 1/- post. 5/6.

15/-
10/6

12/-

PAXOLIN SHEET
18 x 44 x ain., 1/- each; 10 x 10 x kin., 1/- each; 20 x 10 x Ain., 2/-.
B.T.H. CRYSTAL DIODES. 1/3 each., 12/- dozen.
RESISTORS
Carbon 4 -watt 2/6; watt 3/-; I watt 4/-; 2 watt 6/- per doz.
WIRE WOUND AND VITREOUS. 5 -watt 1/6; 10 watt. 2/6; 15 watt
3/-; 20 watt 3/6 each.
HIGH STABILITY. watt 5%, 6d.; 4. watt 5%, 9d.; I watt 5%, 1/3 each.
A few values in 1% and 2% still available.
ALL ORDERS FOR RESISTORS C.O.D. PLEASE AS WE CANNOT
GUARANTEE TO STOCK ALL VALUES.
W.W.V/CONTROLS. All WELL KNOWN MAKES. Pre-set, 2/6 each.
Spindle types, 3/- each. Many values in stock.
V/CONTROLS WITH SWITCH. 5k, 50k, 4 meg., I meg each 3/6
V/Controls Less Switch. Most values spindle and pre-set each 2/ -
Semi Midget 2 gang .0005 Condensers, size 24 x 2 x I fin. each 6/9
4 -way Push Button Units, 2/6 each doz. 27/-
10 -way Push Button units, complete with escutcheon and knob, each 10/6
Push Button Knobs doz. 3/ -

TAG STRIPS. 3 -way, 2/-; 4 -way, 2/6; 5 -way, 3/-; 7 -way, 4/-;
28 -way doz. 12/ -

POINTER KNOBS. Small black with white line, standard }in.
spindle doz.

WANDER PLUGS. Red and Black doz.
PHILIPS TRIMMER TOOLS. 1/- each doz.

7/6
2/-

10/6

" S " METERS as used in 527 Receivers. Limited quantity, bargain
price each E2 10 0

WEARITE COILS. PA4, PO4, PAS, POS, 1/3 each doz.
VALVE HOLDERS. Moulded B9A, 7/6; B7G, 6/-; Int. Oct , 9/-;

Eng. Oct. doz.
VALVE HOLDER FITTED WITH LOWER CAN, 1/6 per doz.

Extra Screening Cans for B7G and B9A doz.
Paxolin V/H Int. Oct. B9A, B7G, 5/- per doz.; Eng. Oct., 5 -pin, 7 -

pin doz.
STANDARD SCREENING CANS 3 -piece, I/ -each; Spring loaded, ea.
BELLING -LEE PLUGS AND SOCKETS, 5 -pin, 1/9; 7 -pin, 2/-;

10 -pin each 2/6
AIR SPACED TRIMMERS, 5, 10, 15, 20, 25, 50 and 75 of pre-set
and spindle types, 2/- each doz. 21/-
PYE PLUGS AND SOCKETS, 1/6 per pair, " Tee " pieced each 1/9

GROMMETS, I grs. assorted grommets, fin. to lin. gross 8/6
POST OFFICE LAMP JACKS No. 10, 1/- each doz. 9/ -
Lamp Covers for same doz. 3/-
P74 2 -pin plugs and sockets are now available, 3/6 each.
OUTPUT TRANSFORMERS. Multi -ratio, 5/- each; Pentode

or power each 4/-
WESTECTORS. WX6, WXI2, WI2, W4, I/ -each doz. 9/-
ARCOLECTRIC (Whitney Lamp), Red, Green, Clear, 1/6 each, doz. I5/ -
SIGNAL LAMP HOLDERS. Panel mounting, complete with
adjusting lampholder, 2/- each doz. 21/-

12/-

4/6

6/-

3/1/--

L1033/C4 double fuse holders each 2/6
L674 panel mounting fuse holders each 416

JONES PLUGS AND SOCKETS. 4 -pin, 2/6; 6 -pin, 3/-; 8 -pin,
3/6; 10 -pin, 4/-; 12 -pin pair 6/ -

CASH WITH ORDER OR C.O.D. ALL ORDERS DEPT. W.I.
ALL ORDERS FOR LESS THAN E2 ADD POSTAGE

We invite your enquiries for "tons not listed

Trade Counter open 9 to 6 Monday to Friday
Also 9 to I Saturdays. Callers Welcomed.

WHOLESALE MANUFACTURERS' AND EXPORT ENQUIRIES INVITED

BATES
SURPLUS STORE

WAVEMETER TYPE WI310. 160/220 me/s. osc. output useful as sig.
gen. 230 v. mains. 55/. each plus 9/- post.
BENDIX TA -I2 TRANSMITTER Type TA -I20. Two 807 P.A. stage,
807 buffer, 4-12 FK7 oscillator stage. 57/6 each plus 7/6 post.
MICRO -AMMETER. 0-500 2in. projection type, 12/6 each plus 1/- post.
185 MC'S. STRIP. Tuned, 2-VR 136; I -P 61; I-VR92, I5/- each plus 1/ -

post.
METHANE COUNTER. Type 1077B. Cat. No. 3-7/5464 made by
All Tools Ltd. E5/10/- each Post paid.
POTENTIOMETER UNIT. Type 1007. Cat. No.3-7/0271. E2/10/ -each.
V.H.F. RECEIVER TYPE 1392A. 100.150 Mc/s. 15 valves, 2 R.F. 3 I.F.
O.P. I F.-4.86 me/s. Bandwidth ± 25 Kc/s -1 6 db. down. Voltage 250 v.
at 80mA., 6.3 v. at 4 a. A super sensitive receiver. 45/10/- each, post paid.
T.R.F. BATTERY RECEIVER. Type 1545. 4 valves, type ARP12. covering
distress band. 27/6 each plus 2/6 post.
BENDIX RECEIVER, TYPE R.A.10. Brand new, 8 valves, 6K8; 6K7;
6K6; 6C5; 6H6; 3-6SK7. f3/10/- each plus 7/6 post.
PHILIPS TYPE 39992/13 PORTABLE RADIATION MONITOR.
Gamma ray dose meter, incorporating non -self quenched geiger counter
tube with suitable electronic circuits micro -ammeter indicating radiations
230 v. or 110 v. A.C. mains. E12/10/ -each.
PROBE UNIT TYPE P.R.200. Compact head amplifier enabling G.M.
tubes to be worked remotely from scaler or power unit with a gain up to
25. E3 each.
METERS. 0-I m/A., knife edge pointer, 4in. cir. panel mounting, 45/ -each.
0-1 mA. 24in. cir. panel, 17/6 each. 0-9 amps. R.F. 2f in. cir. 8/6 each. 20-0-20
amps. sq. 2in., 8/6 each.
SWITCHES. D.P.S.T. panel mounting 10 amp. type 5C/4198, 2/- each.
S.P.C.O. long dolly type 5C/4179, 2/- each.
VALVES. 3-VR65, 7/6 per set. 6SN7, 6/6. 617, 4/6. 5Y4, 7/-. 6AC7,
6AK5, 6/, 615, 3/6. Photo cell 927, 15/- each.
AIR POSITION INDICATOR. Containing a wealth of gears, drives
and shafts, 3 infinitely variable gears, lampholders, repeater motors.
Veeder counters, used by many universities as a basis of a calculating
machine. 19/7 post free.

49 IVY STREET - BIRKENHEAD
(by main Tunnel entrance)

SU REYsmagmLIMITED
for

PONENTS
PRESSED METAL COMPONENTS

- FINISHED TO SPECIFICATION -

ASANY sIANLAKL 1001, AV kILABLE IN SI °lit..
74-76 CHURCH ROAD, BARNES, S.W.! 3

RiVerside 6673/4

mAl
Trade only Supplied V.E.S.WHOLESALE SERVICES Ltd.
Dept. (W.W.), 11, GunnerSbury Lane, Acton, W.3 Tel.: ACOrn 5027

TAPE RECORDERS
DECKS, TAPE, ETC.

The new TRUVOX RECORDER.
Model R.I (Release Mid -July) com-
plete with Crystal Microphone and
1,2013ft. of tape, fitted with TRUVOX
PRECISION " Place " Locator.
TRUVOX TR/7U (as illus.) DECK.
" Standard and Senior Radio Jack "
Telephone attachment. Type ' C'
amplifier. " Gevaert " Magnetic
Recording Tape 1,200ft. " Scotch
Boy " Magnetic Recording Tape
1,200ft. Rewind spools 7in. and Sin.
clear plastic, also metal types.

WE ARE STOCKISTS OF COMPLETE INSTRUMENTS,
AMPLIFIERS, RECORDING TAPE, REWIND SPOQLS,
MICROPHONES, RADIO JACKS, DECKS, ETC! StND
ALSO FOR OUR LIST OF RADIO CHASSIS, AND
MONTHLY BULLETIN.

1
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MASTER SOUND
WISDOM

about which tape to buy .1

Users of magnetic recording tape are not generally
aware of the abrasive action of the tape as it passes
over the heads. Mastertape has been designed to

abolish resulting wear. Mastertape will improve
recordings on any tape recorder. It is trouble free

and gives true-to-life recordings. Try Mastertape
and enjoy perfect results.

Mastertape
if your dealer has no stock, write direct to

M.S.S. RECORDING CO. LTD., Poyle Farm, Colnbrook, Bucks. Telephone: Colnbrook 430

RCA TRANSMITTERS. Type ET -4331. 1 kW. (telephone):
1.4 kW. (telegraph). Frequency range 3 Mc"s to 20 Mc s.
S.C.R. 399 complete with petrol generator P.E.95G (10 kw.).
BC6I0 TRANSMITTERS with speech amplifier, aerial tuning
unit, etc. Brand new.
RCA TRANSMITTERS. Type ET -4336. Complete with original
speech amplifier, crystal -multiplier and VFO units. Unused and re-
conditioned. Can be supplied with very large quantity of spares.
RCA TRANSMITTERS. Type ET -4332 modified by R.A.F.
for use on crystal or master oscillator. Complete with speech
amplifier.
MULTI -CHANNEL TRANSMITTER T-4jFRC, with modu-
lators MD-I/FRC, 2 Mcls co 18 Mc/s. Each channel 400 w. output.
W.S. No. 19 & 22 Both complete with installation kit.
Tropicalised. New.
MAGNETO 10 LINE U.C., 40 Line F & F TELEPHONE
SWITCHBOARDS (completel.
V.H.F. TRANSMITTER Type 113IB or J. Frequency coverage
100'156 Mc:s. 50 watt output. Tropicalised. New.
A.R.88Ds, AR887 L.F.s, R.109.
METAL RECTIFIERS Type IB, D.C. output 10 amps at 22 v.,
input 200/250 v., 50 c/s.

All above items in excellent working condition.
Working demonstration upon request.

SPARES A large selection available for SCR399 (BC6I 0),
ET4336, SCR610, EE8 Telephones, and Tele-

printers type 7B.
TX VALVES 805, 807, 813, 861, 66A, 100TH, 250TH, and many
others.
Large stock of Tx condensers, crystals and other components.

P.C.A. RADIO
New Address, Offices and Works

BEAVOR LANE, HAMMERSMITH, LONDON, W.6

Telephone : RIV 8006/7

THE
BRITISH NATIONAL

RADIO SCHOOL.
ESTD. 1940

NOW IN OUR SIXTEENTH YEAR
AND STILL

NO B.N.R.S. STUDENT
HAS EVER FAILED

to pass his examination(s) after completing
our appropriate study course.

Our Secret?
Sincerity, Long Experience, Family
Ownership, Pride of Service and a

genuine attempt to mould the "Course"
to the student.

A.M.Brit.I.R.E. and CITY and GUILDS Radio and
Telecommunications Exams., etc. etc.

PRINCIPAL,
BRITISH NATIONAL RADIO SCHOOL
2, CANYNGE ROAD, CLIFTON, BRISTOL, 8

Tel. BRISTOL 34755
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ACOS

B -LEE

BRIMAR

COLLARO

ENTHOVEN

MU LLARD

BULGIN

DENCO

ACRU

J.B.

have you a

DC 'bug -bear'?

20

No longer need D.C. current be a ' bug -bear'.
The Felgate ELECTRONIC INVERTER
will transform 200/250 volt D.C. current to
operate almost any A.C. apparatus needing a
power of between 25 and 78 watts.
The instrument consists of a hard valve push-
pull power amplifier driven by a separate
oscillator; there are no moving parts. It is
silent in operation and its frequency is very
stable. Measuring 91" x x 51" it can be fixed
inside a large instrument such as a radiogram,
with control switch on the dial.
PRICE £12. (no P.T.)

FELGATE
electronic inverter

See your dealer today. If any difficulty write to:

FELGATE RADIO LTD. FELGATE HOUSE, STUDLAND STREET, HAMMERSMITH, w.6.

H. WHITAKER G3SJ.,
COURT ROAD, NEWTON FERRERS, SOUTH DEVON

Phone: NEWTON FERRERS 320 (A.R.B. APPROVED)

Precision Crystals of all types in a wide variety of bases covering the complete range
40 Ke . to 18 Mc. in fundamental frequencies. All are made to extremely fine tolerances
and frequency adjustment can be given up to 005%. Plated electrodes of gold,
silver or aluminium with wired in spot welded contacts are available. Quotation.
can be given for any type of cut or mode of oscillation, including a complete range for
alter circuits with zero temperature co -efficient over a sensibly wide temperature
rangi. Our new works is equipped with up-to-the-minute production technique
methods, X-ray orientation ensuring accuracy of all cuts. Artificial aging by etching_
and plating by evaporation under v ensure long term stability of the final
calibration. Early delivery can be givenacuum of most types. Our regrind service is still
available and in some cases we are prepared to quote for lowering the frequency of
your existing crystals.

SPECIAL OFFER:
200 kn. DT cut, zero temperature coefficient over the range -30° centigrade to
+55° centigrade. Frequency adjustment .005% or better. Mode: Face shear.
Silver-plated electrode, wire mounted, Basing fin. pin spaced. Other bases to
order, £1 each.

A. C. SOLENOID TYPE SB.
Continuous 2.3,8 lbs. at 1"

Instantaneous to 16 lbs.

100% PRODUCTION
INSPECTION

Smaller Sizes Available.
Also Transformers to

6KVA 3 Phase

R. A. WEBBER LTD.
18 FOREST ROAD, KINGSWOOD, BRISTOL. PHONE 74065.

GET ALL YOUR RADIO COMPONENTS & ELECTRONIC EQUIPMENT

from

L. WESTWOOD 46 GEORGE STREET

TONSyS
NITDD U

F.

ED
R

DY
EC S T

E 0
VEE

RS

phone OXFORD 47783

G.E.C.

HUNTS

HENLYS

GOODMANS

CONNOISSEUR

RELIANCE

GARRARD

TANNOY

LEAK

W.B.
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MODERN ELECTRICS LTD.
164 Charing Cross Road, London, W.C.2.
Export enquiries welcomed. Immediate delivery from stock.

Tel.: TEMple Bar 7587.
Covent Gdn. 1703.

Cables: Modcharex, London.

Prompt cttention to post orders.

TAPE RECORDERS GARRARD UNITS TEST EQUIPMENT MICROPHONES
GRUNDIG TK12 ... 70 gns.

GRUNDIG TK5 46 gns.

GRUNDIG TK820/
3D 98 gns.

FERROGRAPH 2A/

RC8OM AC
RC8OM AC/DC
301 Transcrip
Type TA/AC
Type TA/B with Decca

heads

£18
E26
E26
Ell

E14

7
3
8
6

18

8
5
3
7

6

AVO
Model 8 £23 10
Model 7 (latest) £19 10
Uniminor Mk. II £10 10
Electronic Meter £40 0

ACOS
Mic 22 (Crystal) 44 4 0
Mic inserts for above £1 0 0
Mic 33-I £2 10 0
Mic 35-1 (Crystal) fl 5 0

N 76 gns.
FERROGRAPH

CONNOISSEUR.
Variable 3 speed E28 11 0

Wide Band Sig/Gen.... £30 0
Valve Characteristic

Meter Mk. III £75 0

LUSTRAPHONE
M/C High Imp. £5 15 6
LSV59 Dynamic al 18 6

2AN/H 86 gns.
VORTEXION 2A ... 80 gns.

SPEAKERS
PLESSEY

D.C. Minor
10kV Multiplier

Model 8

E5 5

for
C3 5

RESLO
VMC (low imp.) E6 0 0

VORTEXION 2B ... £99 I2in. IS ohm El 16 0 Carrying Cases for RBLIT 48 0 0
Models 7, 8 and 40 £3 0

The following Recording Tapes W.B. STENTORIAN FILM INDUSTRIES
are available from stock. HS.610 E2 13 6 ADVANCE Ribbon E8 15 0

1,750ft. 1,200R. 600k. HS.8I2 £4 3 6
HS.912 E4 8 6 H.I. (Sig./Gen.) £28 0 0 MICROPHONE STANDS

FERROGRAPH HS.I012 tapped coil,
3 7.5 or 15 ohms... E4 19 9

E.2 (Sig./Gen.)
P.1

£32 10 0
E22 5 0

Floor, 3 extensions... £3 12 6
Table Stand il 5 0

FERROGRAPH 45,1-26/9
GRUNDIG BASF 40/-25/- GOODMANS COSSOR LEAK AMPLIFIERS
SCOTCH BOY 35/-2I/- Axiom 150 Mk, II flO 15 9 TL.I0 complete £28 7 0
EMI 77 48/- Axiom 102 £10 7 9 Oscilloscope 1035 £120 0 0 Point I, TL.I2 E28 7 0
EMI 88 35/-2I/ - Axiom 101 E6 18 6 Oscilloscope 1052 E104 0 0 Point 2, TL.25 E34 7 0
AGFA 37/6 22/6 Axiom 22 LI5 9 0 Volt: Calibrator 1433 E18 5 0
GEVAERT 35/-2I/-
PURETONE 20/-
FERROVOICE 32/6
SOUNDMIRROR 30/-

WHARFEDALE
WI5 CS
Super I2CS/AL
WI2CS

E17
£17
£10

10
10

5

0
0
0

TAYLOR
All new Taylor Test Gear in

stock.

QUAD, Mk. II £42 0 0
MULLARD E18 18 0
E.A.R. 4 watt E9 9 0
TRI X 4 watt 416 10 0

Long Playing Tapes now in stock Golden 10 CSB ai 14 II ALL GARRARD, CON-
RECORD REPRODUCING Super 8CS/AL

Super 3
E7
E7

6
0

II
II PICKUPS AND PLAYERS NOISSEUR, DECCA and

EQUIPMENT Bronze 10in. E4 17 3 ACOS, DECCA, COLLARO, COLLARO HEADS.
COLLARO TRANSCRIPTION Bronze 8in. 43 10 0 CONNOISSEUR, LEAK, FER- SAPPHIRE and DIAMOND

Model 2010 PX E19 9 0
RC54 £13 17 0

W.B. Crossover Unit
W.B. Tweeter Unit...

El
E4

10
4

0
0 RANTI, 8.1., GARRARD. STYLI for the above HEADS

554 Unit £9 7 0 Kelly Ribbon Tweeter C12 12 0 PHILIPS. NOW AVAILABLE.

RE -OPENING AGAIN-
AFTER 8 MONTHS CLOSED
MULTI -RANGE TEST METERS by Weston, Radio City Pro-
ducts.
SPECIAL OFFER of Constructor's parcel of 100 assorted resistors
comprising I, I and 2 watt from 10 meg.-22 ohms. 12/6.
MEGGER SAFETY OHMMETERS. Perfect, £3.
H.R.O. SENIOR RECEIVERS. With A.C. P.P., 5 coils £28.
D.S.T. 100 RECEIVERS, as new. Coverage is 7 bands from
30 Mc/s. to 50 Kes., £20 each.
HALLICRAFTERS SX28, S27, S41, S38, etc. Perfect cond.
AR88LF, AR88D, CR100 from stock.
CANADIAN R.I03 RECEIVERS, as new, modified, for A.C.
working. E14.
A.C./D.C. MOTORS suitable for sewing machines, 4716 each.
NEW MIC MICROPHONES, hand type, with 12 yds. heavy
duty screened cable, E3 each.
TEST EQUIPMENT. We hold a comprehensive stock. Multi -
range meters at 1,000 and 20,000 o.p.v., valve testers, signal genes.
A.C./D.C. MULTI RANGE METERS (U.S.A.). Reconditioned.
400 micro amp. basic movement, in wooden carrying case, 6in. x
6in. x 41in. £4/17/6. V.2.5, 10, 50, 250, 1,000, 5,000 mia. I, 10, 100,
resistance to 2 meg.
NEW V.H.F. MOBILE TRANSMITTER RECEIVERS.
Complete with 12 v. Rotary power units, special price, to clear
E25.
RECTIFIERS, 12 v., bridged 8 amps., 18/6 each.
MAINS TRANSFORMER. 350-0-350 v. Ellison at 120 mA.
6.3 v. 5 a., C.T. 5 v. 3 a., 37/6. Full range of all types of Ellison
products in stock.
F.M. DEVIATION METER, in perfect working order, f20.
PARTRIDGE TRANSFORMER, 100 m/a. 250-0-250 v., 6.3 v.,
110-230 v. input. El each.
H.R.O. COIL, 46-96 Mc/s., etc., at E2/5/- per coil.
Your post enquiries welcomed. S.A.E. for reply, please. Prices
quoted do not include carriage and packing.
All stock must be sold within six months, Great Bargains.

SERVICE RADIO SPARES
4, LISLE STREET, LONDON, W.C.2

Telephone: GERrard 1734

MIDLAND INSTRUMENT CO.
ELBOW TELESCOPES by Cooke, Sims & Troughton, 8 x 30, in gunmetal housing, size
9in. long, 41in. high, base blin. dia. unused and perfect, value £20, our price 50/,
post 2/6: otherwise we can supply the complete optical system for above consists 01
the variable eyepiece, right-angle erector prism and objective, all mounted, 20/-, postl/-.

ROSS ACHROMATS, 25 mm. dia., 1/4. 41n. focal length, enlarges a 35 ram- negative
to 21in. x 31In.. also suitable for projection. in brass mounts with screw focussing,
new and perfect, 10/-, post 6d.

HUGHES 12 -VOLT D.C. SHUNT MOTORS,
taking 1.25 amps., up to 2 -amps. on load, speed
3,000 r.p.m., external reversing terminations, size
31in. long, liin. dia., I in. dia. shaft, weight 20 oz.,
oil impregnated bearings, balanced armature, a
verysuperior powerful motor, original cost over
£7, our price new unused 10/-, poet 1/3, 2 for
20/- post paid. Ditto, fitted reduction gears.
giving a final drive of either 320 or 160 r.p.m.
(state which required), 12/8, Post 1/6, 2 for

ELECTRIC PUMPS (liquids) impeller type, 24 v. 3 amps., or 12 v. 5 amps., delivery
10 gals, per minute, length 7fin., motor dia. 3M., pump dia. 411n. open flanged intake
end for tank fixing, etc., side delivery port fin. B.S.P. ert, thread, motor is fan -cooled,
weight 5 lbs., a very superior pump, value £15, our price brand new in sealed cartons,
27/6.N
HAGENERATORS, fitted gearbox and detachable handle, generates 28 v. L.T.
and 300 v. II. C., with data to convert in a few minutes to an efficient 200/750 v.
A.C./D.C. motor with final drives of approx. 60, 12 and 2 r.p.rn. unused and perfect,
17/6, post 2/5

NAVIGATORS CHART BOARDS, selected 7 -piece polished
wood l7in. x 17in. by flu, thick, fitted brass parallel motion
drawing arm, hinged to board edge elide with lack screw,
free arm end fitted protractor scale marked in degrees, also
ruled Perspex transparent straight edge 10in. x ain. by Is.
thick, each with locking device, board back has felt lined
feet with pencil holder these are brand new and boxed, value
70/, our price 251-. post 2/6, 2 for 50/-, post paid.
BERME SELSYNS (Magelips). Sin. synchro transmitters,
30-v. 50 -cycle single phase A.C., we have supplied over a
thousand of these to large firms and Govt. Depts. for auto -
motion, etc., monarch, these are brand new. elaborately pro -
Meted and packed, each with angular accuracy, etc., test re-

pOR, our price per pair (2 units), with wiring diagram, 60/-. Post paid.
VENEER TIME DELAY SWITCHES. 24 v. clockwork pattern, in metal cases fitted
terminal block, new and boxed, 5/6, post 1/6.
VIBRATOR PACKS, input 6 v. provides all L.T. and ELT. outputs for the 18 and
38 seta, in metal cases size 9in. x 61in. x 351n. complete with Mallory Type 650 non -
sync. vibrator. also leads, new unused, 17/6, post '216; vibrators only, W., post 7d.
HANDSETS, latest O P.O. pattern, with " press to talk " switch in handle, 5 -ft. 4 -way
cable, new unused 3.8P., post 1/3. Telephone hand generators, popular small type,
new boxed, 7/6. post 1/6, ditto associated single dome belle, new, boxed, 3/6, post 1/-.

G.P.O. UNLSELECTORS, twin 37.5 -ohm coils 4 -bank, 4 -wipers, new, boxed, 25/-. Post 131.

Many other bargains; send stambed addressed envelope for lists.
MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17

Tel. : HAR 1308
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ELECTRICAL INSULATING
in all Departments
The 'Delanco' range of materials includes:-
Vulcanized Fibre-Sheet, Rod and Tube
Leatheroid-Sheet, Roll and Tape
Laminated Bakelite-Sheet, Rod and Tube
Ebonite-Sheet, Rod and Tube
Presspahn-Sheet, Roll and Tape
Sleevings-Glace Cotton, Rayon and Glass Fibre

all Unvarnished and Varnished, Nylon
and Terylene (both Unvarnished)

Varnished Fabrics and Tapes-Cambric, Nylon,
Silk, Terylene and Glass Fibre

Interleaving Papers and Composite Insulations
Mica-punchin -s 'n all qualities

T,rylene is a resistered trade name of Imperial Chemical Industries Ltd.

JUNE, 1956

---* LAMINATED BAKELITE
* S.R.B.P. COIL FORMERS
* MACHINED AND PRESSED

COMPONENTS

* VARNISHED CAMBRIC AND
SLEEVING

* MICA PARTS AND MATERIALS
* LEATHEROID, PRESSPAHN IN

COIL AND SHEET
* FIBRE GLASS LAMINATES AND

PARTS

* VULCANIZED FIBRE IN SHEET
COIL AND ROD

Write for the ' Delanco' catalogue
specially prepared for the Electronic
Engineer. It will be posted by return.

ANGLO-AMERICAN VULCANIZED FIBRE CO. LTD.
CAYTON WORKS  BATH STREET  LONDON E.C.I. CLE 3271 Grams: "PROMPSERV," LONDON

The COMPLETE

TELEVISION

SERVICING

INSTRUMENT

Write now for
full details to

AIRMEC LIMITED
HIGH WYCOMBE

BUCKINGHAMSHIRE

Send 71c1. in stamps for circuits,
practical drawings, of F.M. Tuner,
Band III Converter, various T.R.F.

and Superhet circuits, Miniature circuits. Switching circuit,
Price Lists, etc. Components and information supplied
concerning most published circuits in WIRELESS
WORLD, PRACTICAL WIRELESS, RADIO CON-
STRUCTOR

418 BRIGHTON ROAD, SOUTH CROYDON,
SURREY Telephone: CROydon 5148,9

WANTED !

BC 221 FREQUENCY METERS
WANTED FOR EXPORT

High Price paid for those in good condition
and complete. CASH IMMEDIATE.

Send, or write, to
De Tollenaere

23 Despard Road Archway London N.19

BAND III CONVERTERS
I.T.A. Converters: London, Lichfield, Manchester.
A very efficient Band III Converter for all T.V.
sets (including TRF). Approximately one hour
to build! Guaranteed no breakthrough of Band I.
Will convert any Band III Complete Kit
Channel to any Band I

Channel A.G. or A.C./D.C.
Size 41 x 21 x Sin. Circuits,
Wiring Diagrams and Full
constructional information.

65/-
CompletelyWired

80/-

A masterpiece of
technical achievement/
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ELECTROTHERMAL

"PRECISTOR I
(Regd.)

"A precision wire wound resistor "
Stability +0.1%
Tolerance +0.1%
Values I ohm to 3 megohms
Watts to specification.

Please request leaflet.
Also available: Wider tolerance wire wound resistors.

ffectrothermal
ENGINEERING LTD

270. Neville Road, London. E 7

3000 TYPES
Standard or special
COILS and CONTACTS
up to 80,00062 and up to
8 c o's. 600 and HIGH-
SPEED TYPES also

Supplied.

S
P.O. TYPES

TO YOUR
SPECIFICATION

PROMPT
DELIVERY

LARGE
STOCKS

OF
KEYSWITCHES

THE KEYSWITCH CO.
ALL POST OFFICE EQUIPMENT

Enquiries to Sales Manager
126 KENSAL ROAD, LONDON, W.I0

Telephone : LAD. 0666, 4640

BAND 3 T.V.
CONVERTORis3/196Me/e
Kit of parts complete to build this most
successful unit, comprising drilled
chassis. valves, coils, res., cond..
etc.; slightly modified version (Wireless
World. May, 1954). 22(5/- post free.
Send for blueprint and wiring diagram,
16 post tree. Power Pack Compon-
ents, including mains transf. end met.
rect., 301- extra. Provision has been
allowed on chassis for Band 1 -Band 3
switching. Suitable for most types
of T/V sets, T.R.F. or superhet.
B.B.C. BREAK -THROUGH FILTER. tunable tiller unit for B.B.C. pattern rejection, 8 6.

RADIO -GRAM CHASSIS 5 VALVE SUPERHET, LATEST
B.V.A. MIDGET SERIES VALVES

3 WAVEBANDS:-L.W. 800m -2000m, M. W. 200m -550m, S.W. 16m -50m.
Chassis size 139 x 51 x 2iin. Attractive Glass Dial 10 41in. edge lit by 2 pilot lamps.
Horizontal or Vertical Station Names and 4 control knobs, walnut or ivory to choice.
4 position WIC switch. L.M.S. and Gram. P.U. sockets. Modern circuitry. ell coils
adjustable, dust cored and only quality components used throughout. Delayed A.V.C.
and neg. feedback. A.C. mains 200-250 v. Double wound transf. isolates chassis
from mains. Aligned and calibrated ready for use.

BRAND NEW & GUARANTEED £9.15.0 Carr. and ins. 4/6.
3 -ohm speakers suitable for this chassis available 8" 19/6,10" 25/ -

7 -Val ve De Luxe, push-pull version, 7 -watt output 012.10.0

QUALITY FLUORESCENT FITTINGS
Ideal for home or workshop. 4ft.. 220.250 v., complete with tube, ballast unit, etc.
ready for use. Famous manufacturer's surplus offered at approx. hall price. Starter
switch type 42'-. Quick start type 47/6. Carr. and ins., 716 extra.

ELECTROLYTICS Leading Makes New Stock
TUBULAR
25/25 v., 50/12 v. 1/9
50/50 v. 9/500 v. 2/-
100/25 v. . 2/-
8/500 v. 2/6
8+8/500 v. 4/6
8+18/950 v. 5/-
18/350 v.....3)-
18/450 v. 3/6
18+18/450 v. 5/6
32/350 v. 4/-
32/500 v. 5/-
32+32/350 v 516
32+32,450 v. 6/6

CAN TYPES
80 CABLE CO -AXIAL8+8/450 v..... 4/6

8+18/450 v. . 5/-
8+18/500 v. .. 5/6
18+18/275 v. .. 4/6
18+18/950 v. .. 5/8
16+16/450 v. .. 61-
16+32/350 v . . 4/6
&2/350 v. 4/-
32+32,275v. 4/6 Special 300 ohm TWIN FEEDER 8d.
60+250 v. 6/6 TWIN SCREENED FEEDER per yd., 1 -.
60+350 v. 6/6 50 OHM COAX CABLE 8d. per yd., ilia.
60+8501275 v. 12/6 ATTENUATERS 6db, 12 db, etc., from
64+120/275 v. 11.16 3/6. Band 1-3 Cross -over filter unit
100+200/275v. 12/6 from 10/6.

CONDENSERS. -Mica, Silver Mica. All
pref. values, 3 p1, to 1,000. 6d. each.
Ditto ceramics 9d. each. Tubulars, 450 v.
Hunts and T.C.C. .001 mid. -.01 and
.1/350 v., 9d. each. .02,1/500 v., 1/ -
each. .25 Hunts, 1/8. .5 Hunts, 1/9.

SPECIAL -Semi -air spaced polythene
standard tin. diam. Stranded core. Feeder.
losses cut 50/,. 9d. yard.
Standard tin., Grade A, 8d. yard.
COAX PLUGS 1,2. SOCKETS 1,-.
COUPLERS 1/3. OUTLET BOXES 4 6.
BALANCED TWIN FEEDERS per yd., 6d.

SPEAKER FRET. -Expanded Bronze
anodised metal 8 x 8in., 2/3; 12 .. 8in.,
3/-; 12 x 12in., 413; 12 x 18in., 6/-;
24 x 12in.. 8/6, etc.
TVOAN FRET (Murphy pattern) 12in., x
12in., 2/-; '2x 18M., 3/-; 12r24in.
4/-. etc.

JASON F.M. TUNER

Kit of parts to build this modern and highly
successful unit complete with drilled
chassis and J.B. dial, wound cods and
screening cans, 4 EVA miniature valves and
all necessary quality components, etc., for
only £6110.'- post tree. Superior dial cali-
brated mc/s, edge lit by 2 pilot lamps, 12/6
extra. Power Pack components kit
including double wound mains transforrotr,
£215/- extra.
Tested and approved by Radio Con-
structor," etc. Ulust rated handbook with
full details 2/.. post free.

RESISTORS
Carbon type. Pref. values 10 ohms -
10 megohms, 20% Tol. 1 w. 3d.: 5 w. 5d.;
1 w. 6d.; 2 w. 9d.: 10% Tol. 1 w. 9d;
5% ToL 9 w. 1/-: 1% Hi -stab. 1 w. 2/ -

WIRE WOUND TYPES
Wire ends. Silicone coated. 25 ohms -
10,000 ohms, 5 w.. 1/3, 5 w., 1 /9. lOw.
2/3, 10w. 1/6; 15 w., 2/-; 15K -33K.
LINE CORD .3a 60 ohms per f, . 2a 100
ohms per ft., 2 way 6d. per ft., 3 way
7d. per ft.

ALUMINIUM CHASSIS
18 g. Plain undrilled. Folded 4 sides.
riveted corners, lattice Liking boles.
Depth 2}in., 7 x 4in., 4/6; 9 x Bin., 5/9;
11 x 7in., 6/9; 13 x 9in., 8/6; 14 x
10/6, etc.

UNIT 87-105 mjcs

S.T.C. RECTIFIERS
E.H.T. types. K3/25 2 Ky., 4/3; K3/90
3.2 Ky.. 6/-; K3/45 3.6 kV., 6/6; K3/50
4 kV., 7/3; K3/100 8 kV., 12/6. eta.
Mains types. RM1 125 v. 80 mA., 4/-;
111/12 125 v. 100 mA., 4/9; RM3 125 v.
120 mA., 5/9; 11.514 250 v. 275 mA.,
16/-.
RM4B type, 275 v., 276 mA., 17/8. LT
types F/V, bridge 8-12 v. 11 a., 8/9;
3 a., 15/8; 4 a., 18/6; 8 a., 21/8 each.
PRE-SET W/W POTS
T.V. knurled slotted knob type. 25 ohms to
30,000 ohms. 3/-; 50,000 ohms, 4/-;
50,000 ohms to 2 Megohms (carbon). 3/-.

VOLUME CONTROLS
lin. semi Midget type, long spindles
All values 10,000 ohms to 2 Megohms.
Less sw., 3/-; S.F. sw., 41-; D.P. set.. 4/9.
All individually boxed. Guar. 12 months

TRS RADIO COMPONENT SPECIALISTS

70 BRIGSTOCK RD., THORNTON HEATH, SURREY

Phone : THO 2188. Hours 9 am. -6 pen., I prn. Wed.
Open all day Saturday. BY THORNTON HEATH
STATION. BUSES 130A, 133, 169, 166, 190

Terms: C.W.O. or C.O.D. Kindly make chequ es, P.O.s, etc., payable to T R 5 Post &
Packing up to }lb. '7d., 11b. 1/1. 31b., 1/6, 516. 2/-, 1016., 2/9. Bargain Lists, 3d.
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NEW RESEARCH & DEVELOPMENT ESTABLISHMENT

GOODWYNS PLACE,
DORKING, SURREY

AN OUTSTANDING OPPORTUNITY TO JOIN LEADING RESEARCH

TEAMS IN THE FIELD OF ELECTRONIC ENGINEERING

The SOLARTRON ELECTRONIC GROUP offers excellent
opportunities for progressive careers at its new Research
Laboratories, designing and developing the electronic equip-
ment of the future. With the successful Solartron Electronic
Group you will find a fresh and stimulating atmosphere, the
encouragement of individual responsibility, and superb test

equipment facilities.

PROGRESSIVE OPPORTUNITIES FOR

#,

0 Skilled in developing electronic equipment from basic circuitry,
PROJECT ENGINEERS 0 and with a working knowledge of production design require-

ments., Men with drive, ambition, and a good eye fordetail
areparticularly required.

SECTION LEADERS
With experience in leadership and proven ability in original
circuit design work of advanced nature in the following fields:
OSCILLOSCOPES, ELECTRONIC TEST EQUIPMENT. Candidates must
sincerely believe in their ability to produce designs which will
reach a new high in world standards.

JUNIOR ENGINEERS /
A

With a sound theoretical background and keen to learn all
aspects of instrument design practice. Degree, Higher National
Diploma or Certificate, or equivalent experience essential.

Because these are outstanding opportunities recruitment will
be very selective and will continue for several months.
Salaries will be relatively high to match the standard required.

* Apply in writing, giving full information, to the Personnel Director:

THE SOLARTRON ELECTRONIC GROUP LTD I
Queens Road,
Thames Ditton,
Surrey.
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MAINS TRANSFORMERS
Primary, 200-250 v. P. & P. 2/-. :300-
0.300, 100 mA. 6 v. 3 amp., 5 v. 2
amp.. 22/8.
Semi -shrouded drop -through 380-0-
380 v., 120 mA., 6.3 'v. 4 amp., 5 v.
2.5 amp., 22/6.
Drop thro' 350-0-350 v. 70 mA. _6 v.
2.5 amp. 5 v. 2 amp., 14/8.
Chassis mounting or drop-thro'. Pri.
110-150 v. Sec. 350-0-350, 250 mA..
0.3 v. 7 amp., 6.3 v. 0.5 amp., 5 v.
C.T., 0.5 amp. 4 v. amp. P. & P.
3/6, 32/6.
Chassis mounted and fully shrouded,
80 mA., 6. v. 3 amp., 5 v. 2 amp..
14/8.
Drop thee' 270-0-270 60 mA., 6 v.
3 amp., 1118.
250 v. 350 mA., 6.3 v. 4 a., twice 2 v.
2 a., 19/6.

Auto -franc. Output 200-250 H.T.
500 v. '250 mA., 6 v. 4 a., twice, 2 v.

a., 19/8.

Auto -trans. Input 200-250. H.T.
350 v. 350 mA. Separate L.T. 6.3 v.
7 a., 6.3 v. 11 amp., 5 v. 3 amp., 25/-
P. & P. 31-.

Mains transformer, fully impreg-
nated. Input 210, 220, 230, 240. See.
350-0.350 100 mA., with separate
heater transformer. Pri. 210, 220.
230, 240. Sec. 6.3 v. 2 amp., 6.3 v.
3 amp., 4 v. 6 amp., and 5 v. 2 amp..
30/-. & P. 5/-.
350-0-350 75 mA. 6.3 v. 3 a. tap 4 v.
6.3 v. 1 a., 13/6.
500-0-500 125 mA. 4 v. C.T. 4 a., 4 v.
e/r. 4 a.. 4 v. C.T. 2.5 a., 27/6.
500-0-500 250 mA. 4 v. C.T. 4 a., 4 v.
C.T. 5 a., 4 v. C.T. 4 a., 39/6.
61in. M.E. Speaker. 1,000 ohm field,
15/-.
R. & T.V. energised 61in. speaker
with O.P. tram. field coil. 175 ohm
9/6. P. & P. 2/6.

R. & A. 61in. M.E. speaker, with
O.P. trans. field 440 ohms, 10/6.
P. & P. 2/6
Volume Controls. Long spindles.
less switch. 50K, 500K, 1 meg., 2/8
each. P. & P. 3d. each.

Volume Controls. Long spindle and
switch, 1, 1, 1 and 2 meg., 4/- each.
10K and 50K 3/8 each. 1 and 1 meg..
long spindle, double pole switch,
miniature, 5/-. P. & P. 3d. each.
Trimmers, 5-40 pf., 5d. 10-110, 10-
250, 10-450 pf., 10d.
Twin Gang .0005 Tuning Condenser
5/-. With trimmers 7/6.
Twin Gang .0005, with feet, size 31
3 x 1 lin., 618.
3 -gang .0005, with feet, size 45 x 3 x
11in., 7/8.
TS. Coils, moulded former, Iron -
cored wound for re -winding Par -
poses only. Ali -.n 11 x 1/ -

each, 2 iron -core Ali -can 21 x
1/6 each. The above coil formers
are suitable for the " Wireless World"
F.M. tuner.
Used Metal Rectifier, 250 v. 150 mA.,
8/6. Metal Rectifier, 250 v. 45 mA.
6/-.
Metal Rectifier, Rld2 125 v. 100 mA.,
3/6.

OUTPUT TRANSFORMERS
Standard type 5,006 ohms imp., 4/9;
42-1 with extra feed -back windings.
4/3. Miniature 4.2, 13/3. Multi -
ratio 3,500, 7,000 and 14,000, 5/6.
10 -watt push-pull, 6V6 matching,
7/.. 90-1 ohm speech coil, 6/8.

SIGNAL
GENERATOR

Coverage 120 Kex-64

A.2 Mains £4 - 19 - 6200/250 v.

Or 34/. deposit, 3 payments of
25/-. P. & P. 4/6 extra

COMMERCIAL TELEVISION
CONVERTER

SUITABLE ANY T.V.
NO.ALTERATIONS TO SET

Complete with built-in power supply, 230-250v. A.C.
mains. Crackle finish case 51" long, 31' wide, 41' high.

Incorporating gain control and band switch.
41. -

£3 - 19 - 6 Plm Post. .0 Packing ///gee wee ,..

BAND III CONVERTER KIT
comprising 5 channel tuner. mains transformer, metal rectifier, electrolytic, 2 valves 12A1'7
and EFS° and all necessary components for A.C. mains operation. Complete with conversion
data £2151-, P. & P. 2,6.

B.S.R. MONARCH three speed automatic changer, current model. Brand new. Will take
7in., 10in., or 12in. records mixed. Turnover crystal head. A.C. mains 200-250. Pre -
Budget Price while stocks last. £71151-. P. & P. 3/-.

P.M. SPEAKER. Olin. closed field 18/6. Sin. closed field 20/6. 10in. 'closed field 25/, in
16/13. 12in. closed field 25/, P. & P. on each 2/-.
EXTENSION SPEAKER in polished walnut, complete with Sin. P.M. P. & P. 3/.. 24/6

T.R.F. KIT
IN PLASTIC CABINET

3 valve plus metal rectifier, A.C. maim
200-250 v. Medium and long waves. In
pastel blue or brown. Valve line-up: '2

VR65S and VT52. Size 151in. long by 9111.
high by 7in. deep. £311916. P. & P. 4/6.

,kw.efirv

'ABINET complete with chassis, back plate, 2 wave band scale, drum pointer, spring, drive
spindle, 3 knobs and back and 5in. speaker with P.O. tram. £2. P. & P. 4/6.
1,200ft. High Impedance Recording Tape on aluminium spool. 12/6 post paid.
SPECIAL OFFER. Sin: P.M. speakers, removed from chassis, fully guaranteei. All by famous
manufacturers. P. & P. 11 12,6.

16 in. TUBE
B Y FAMOUS
MANUFACTURER

Brand new E.H.T. 14 Kr. Heater. 6.3 ,volts
ut.6 amp., guaranteed 3 months. £9/19/8.
Post, packing and insurance 22/6. M.P. terms
AVailable. E.H.T. and scanning component.
available.

20 -WATT A.c. fir 11./'. 200.2:v11 v. FLUORESCENT KIT comprising trough in white stove
enamel finish. two tube holders. starter and holder and barreter. Post and packing 1/6. 12/6.

POLISHING ATTACHMENT for electric drills. Quarter inch spindle, chromium plated Sin.
brush, 3 polishing clothe and one sheepskin mop mounted MI a 3 in. rubber cap. Post and
pkg. 1/6. 122. Armre sheepskin mope 2/6 each.

3 -speed TRANSCRIPTION MOTOR
BY FAMOUS MANUFACTURER

Complete kit of parts comprising accurately
balanced precision made heavy turntable with
rubber mat, large constant speed condenser
starting motor, base plate. Can be assembled in

£6 - 19 - 6 Post half an hour. A.C. Mains 200/250v. Fully guaran-
Paid teed. Parts sold separately.

STANDARD WAVE CHANGE SNITCHES. 4 -pole, 3 -way 1/9: 5 -pole. 3 -way 1/9: 3 -pole,
3 -way 1/9: 9 -pole 3 -way 3/6. Miniature type, long spindle, 3 -pole, 4 -way, 4 -pole 3 -way and
4 -pole 2 -way 2/6 each. 2 -pole 11 -way, twin wafer 5/, 1 -pole 12 -way single wafer 5/... P. &
P. 3d.

4 VALVE ALL -DRY SUPERHET

PORTABLE KIT
Medium and long waves. In grey leathertte Size r x

7' x 6'. Valve line up IT4, IRS, 155, 3V4. Complete
kit of parts /less batten.).

£6 - 6 - 0 Plus 2/6 Poet and Packing.

Ion Traps for Mallard or English Electric tubes 5/- post paid.
xi . lard 465 K. iron -cored I.P.s, 4 x 11 x 11in., per pr., 716. Wearite standard. iron -cored

I.F.s., 3/ x x per pr.. 9/8.
ron-corei 485 Kn., Whistle Filter 2'8.

GARRARD RC/110 3 -speed automatic changer. 10

Records, turnover crystal head, brand new, current model.
A.C. mains 200/250v. (list price £14-10). C8-19-6. P. & P. 5j-.

Hire purchase available.

R. AND T.V. COMPONENTS (ACTON) LTD.
23 HIGH STREET, ACTON, LONDON, W.3

GOODS NOT DESPATCHED WHERE CUSTOMS DECLARATION IS APPLICABLE
Terms of Business: Cash with order. Despatch of goods within 3 days from receipt of
order. Where post and packing charge is not stated please add 1/6 up to 10/, 2/- up
to LI, and 2/6 up to L2. All enquiries S.A.E., lists 5d. each.

Mains Droppers, 0.3 amps.. 400 ohm/
tapped 280 and 410, 116: 0.2 amp..
717 ohms. tapped at 100 ohms, vitre.
ous. 1/6; 0.3 amps, 950 ohms, tapped
700 and 825, 2/8; 0.2 amp., 1,000
ohms, vitreous, tapped, 2/6; vitreous,
0.3 amp., 700 tapped 680, 640, 600.
3/6. P. & P. on each 3d.
TV. Width Controls 3.6.

PERSONAL SHOPPERS ONLY
Mn. Enlarger 1716: 12in. 27:6.
Geranium Crystal Diode 1/8, post
paid. Used 9in. Tube with ion burn
17/6. Post paid.
Line O.P. Transformer in aluminium
can mounted in rubber. 12/8.
Line and E.H.T. Trarsft rmer, 14 Kv..
using ferrocart core, complete with
line and width control, and corona
shields 1537 rectifier winding, 35/-.
Line and LILT. Trinitcrmer, 9 Ks..
using. /errocart core, complete with
built-in line and width control. Mount-
ed on small Overall size
45 x lgin. EV51 rec. winding, 27/8.
Sean wile, low line low impedance
frame, complete with frame trans-
former to match above. 27/6. P. &

Line and E.H.T. Transformer, 9 K v.
ferrocart core, EY51, heater wind -
Mg, complete with scan coils and
frame output transformer, and line
and width control, 35/, P. & P. 3,-.
As above, but complete with line
and frame blocking transformers, 5
Henry 25 mA. choke, 100 mfd. and
150 mfd. 250 wkg, 380 mA. A.C.
ripple. £2/9/6. P. & P. 3/-.
Valve Holders, moulded octal Magda
and !octal, 7d, each. Paxolin, octal
Mazda and !octal, 4d. each. Moulded
B70. BOA and BOA. 7d. each. 117(1
moulded and B9A with screening
can, 1/6 each.
32 MM. 350 wkg
16 x 24. 350 wkg. , 4,-
4 mfd., 200 wick( 1/3
16 x 8 Wei.. 500 wkg 4/8
16 x 16 mfd.; 500 wkg 5/9
16 x 16 mfd., 450 wkg 3/9
32 x 32 mid., :150 wkg 4/-

mfd., 25 wkg 11d.
250 mid.. 12 v. wkg. 1/-
16 mid., 500 wkg., wire ends 31
8 mfel...500 v. wkg., wire ends 2/8
8 mid., 350 v. wkg., tag ends 1/6
SO mid.. 25 v. wkg., wire ends 1/9
100 mfd., 350 wkg 4,-
100 mfd., 450 v. wkg., 280 mA

A.C. ripple 3/11
150 mfd., 350 v. wkg., 230 mA ,

A.C. ripple 4/6
200 mfd., 275 wkg 7/6
16 x 16 mfd., 350 wkg ft/S
50 mfd., 180 wkg 1/9
65 mfd., 220 wkg
83 mfd., 150 wkg 1/6
60 x 100 mfd., 280 wkg 7.6
50 mfd.. 12 wkg lid.
00 mfd., 50 wkg 1/9
Miniature wire ends moulded, lee
pf., 500 pf., and .001, each 7d.
Combined 12in. mask and escutcheon
in lightly tinted Perspex. New aspect
edged in brown. Fits on front of
cabinet, 12/6. As above for 15In. tube.

Frame Oscillator Blocking Trans.,
4/6.
Line Ose Blocking Trans., 4/6.

CHOKES:
2-20 Hen.. lout m5., 15/-, P. & P. 5/-.
O Hen. 271 D.., 15/-, P. & P. 3/-.
100 Hen., 40 mA., 15/-, P. & P. 3/-.
250 mA., 10 henry, 10/8; 5 henry
250 mA. 60 ohms. 8/6.
Wide Angle P.N. Porous Units. Vernier
adj. state tube, 15/,
P.M. Focus Unit for Mallard tubes
with vernier adjustment. P. & P.

Energised Focus Coil, low resistance
mounting bracket. -17/6.

PATTERN
GENERATOR

Coverage 40 Me/8-70 Me/s.

AlootTn. 19 - 6
Or 29/- deposit, 3 payments of El

P. & P. 4/6 extra.
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Red

Spot

t

25 mm
Min

25 mm
Min

NA C
THE SCIENTIFIC

VALVE

43 mm
Max

Perfection in
Miniature

Sub -Miniature
Triode Electrometer

XE2
The XE2 is a double -ended sub -miniature triode designed and
processed specifically for those applications where the maximum
grid/cathode resistance and the minimum grid current are required.

The XE2 is a robust valve with low microphony and this, together
with the small size and very low filament current, makes it
applicable also to small portable apparatus.

Filament voltage
Filament current
Anode voltage ..
Leakage resistance ..

(grid to all other electrodes)

'vac ,Lim

1.25 V.
15 mA.
9 V.max.
1016 Qapprox.

id
STONEFIELD WAY VICTORIA ROAD

SOUTH RUISLIP MIDDX. Tel : RUISLIP 3366

ATTENTION RADAR ENGINEERS
Have you Service Radar experience, par-

ticularly on modern R.A.F. Equipment? Do
you find satisfaction in discovering ways of
making good equipment even better? Can you
exercise initiative and work on a project without
constant supervision? Are you familiar with
Service modification procedure?

If you can answer YES to these questions,
telephone ARChway 6281, Extension 12, for an
appointment, or send résumé of your experience
and qualifications to Box 1831.

NEW
TV AND FM ALIGNMENT GENERATOR

BANDS I, II 8 III AND I.F.s

ABSORBTION MARKER
FOR IF.s 10-40 M CS.

SINGLE OR DOUBLE
TRACE OPERATION.
0-20 M CS SWEEP

WIDTH.
BANDS IV AND V ON

HARMONICS.

Price and Further details
on application

Trade and export Enquiries
invited

WHARTON INSTRUMENT COMPANY
1081, FINCHLEY RD., LONDON, N.W.I I. Tel.: Meadway 3407

IT'S THE PRICE ! THAT COUNTS
Modern methods of prodtctIon have made it possible to manufacture the
complete range of BAND III Aerials at an amazingly low cost. Study the
outstanding features of this range of Quality Aerials.
* COMPLETELY ASSEMBLED. READY FOR IMMEDIATE ERECTION.
* CONSTRUCTED ENTIRELY FROM HIGH GRADE ALLOYS.
* SUPPLIED CORRECTLY TUNED FOR EACH INDIVIDUAL CHANNEL.
* ELEMENTS AND BOOM SEALED TO PREVENT HUMMING.
* POLYTHENE MOULDED INSULATOR.
* INDICATION OF PRICE: 8 Element 62/6

Send 1/- P.O. for revised multi -page illustrated Catalogue to:

FRINGEVISION LTD. MARBOROUGH,
WILTS.L'Phone 657'8
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CONGRATULATIONS!
Here are just a few of the many compliments
which were received when we demonstrated
our new 12" LOUD SPEAKER UNIT at the
London Audio Fair.

This remarkable unit, fitted
in a simple bass reflex
cabinet with no " twee-
ters " or other units, was
voted one of the best in the
fair-and we are still re-
ceiving many letters of

praise !

Can we send you details
of this new high fidelity
speaker unit ? Although
specially developed for use
with quality amplifiers it
costs only £9. At the
same time we can send you
details of Amplifiers used.

GRAMPIAN REPRODUCERS
LIMITED

17 HANWORTH TRADING ESTATE FELTHAM MIDDLESEX
TELEPHONE FELTHAM 2657/8

" Treble to Bass
in one Unit "

The best we
have heard "

040..." So vivid and

lifelike"

" How do you do it
(00.... with only a

single unit ?"
" Most natural

and realistic
-just perfect "

PRECISION FREQUENCY METER
TYPE T.E.149

All laboratory tested and guaranteed
ready for use.

DELIVERY FROM STOCK

LESLIE DIXON & CO.

BATTERY MODEL - NEW SURPLUS - IN
MAKERS TRANSIT CASE WITH VALVES -
CRYSTAL- FULLY ILLUSTRATED INSTRUC-
TION BOOKLET AND BOX OF SPARES.

ACCURACY 0.02%
CALIBRATION

Directly Calibrated Dial 2.5 to
5 Mc/s with a scale length of
9 ft. By the use of Harmonics,
frequencies between 250 kc/s and
30 Mc/s may be determined.

CRYSTAL
Standard low drift "V" cut crystal
in hermetically sealed ceramic
crystal holder.

214 QUEENSTOWN ROAD, BATTERSEA, LONDON, S.W.8
Telephone: MACaulay 2159 Telegrams: ELECTRAD1X, LOWON
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L. WILKINSON (CROYDON) LTD.
19 LANSDOWNE ROAD, CROYDON

Phone : CRO. 0839. Telegrams " WILCO," CROYDON

RELAYS P.O. TYPE 3000
BUILT TO YOUR

SPECIFICATION

QUICK DELIVERY

KEEN PRICES

CONTACTS UP TO
8 CHANGE. OVER

METERS GUARANTEED
F.S.D.

50 Microamp
100
250
500
500

1

1
5

30
50

100
200
250-
500

1 Amp.
20
30
50
50
50-0-50 Amp
15 Volt
20
40

300
300
300
2,000

Scaled 15kv
Milliamp

Size
214n.
21in.
31in.
2in.
2in. Plug type
2in.
2in. 5Q/87
2in.
21in.
2in.
21in.
21in.
2/in.
21in.
21in.
21in.
2in.
2in.
5in.
2in.
21 in.
2in.
2in.
2in.

- 21in.
Sin.
21in.

Price
70)-
42/6
55/-
27/6

MC/FR 18/6
MC/FR 17/6
MC/FSElliott27/6
MC/FS 10/6
MC/FR 12-6
MC/FS 10 6
MC/FR 12 6
SIC/FR 12 6
SIC/FR 12 6
MC/FR 12 6
MC/PR 17 6
MI/FR 25, -
MC/FS 10 6
MC/FS 12 6
MI/PR 60/-
MC/FS 12/6
MI/FR 15/6
MC/FS 10/6
MC/FS 10/6
MC/FS 10/6
MI/FR 25!-
MI/PR 60/-
ES/FR 40/.

Type
MC/FR
SIC/FR
MC/FR
MC/FS

RADIATION MONITORS. Various types, 1092C, 1092B, Airmec Rate -
meter No. 1011B in case with Gamma probe, spare Geiger tubes etc.
The 64 Scaler. Further details on request.
WAFER SWITCHES Miniature, 2 Pole 6 Way, 3 Pole 3 Way, Both 2/6 ea.
Standard, 1 Pole 3 Way, 1 Pole 4 Way, Both 2/6 ; 2 Pole 4 Way .3/-;
1 Pole 11 Way, 2 Pole 6 Way, 4 Pole 3 Way, 6 Pole 2 Way, ,e3 Pole 3 Way,
3/8; 2 Pole 11 Way, 3 Pole 6 Way, 6 Pole 4 Way, 4/6; 8 Pole 6 Way, 10/ -
Ceramic Types, 1 Pole 3 Way 4/- , 2 Pole 12 Way, 10/6 ; 4 Pole 4 Way,
6/-; 12 Pole 3 Way, 15/-. Post NI.
CHARTBOARDS. Complete with pantograph arm, perspex scale, pro-
tractor head. Ideal as a drawing board 17 in. square. Brand New 25/-.
Post 2/6.
TERMINAL BLOCKS. 2 way No. 5C/430 fully protected, 4/- per doz., 50

.for 15/-; 100 for 25/-. 3 way, 8/- doz., 30/- for 50. Post 1/6.
TRIMMING CONDENSERS. Air spaced minature 1.5 to 8 pf., 1.5 to 20 pf.,
2 to 32 pf., 20 pf. All at 1/- each or 9/- per doz. Post 1/-.
CONDENSERS, METALMITE. 350 vt. wkg., .001, .002, miniature, 12/-
doz. .005, .01, .02, 10/- doz. .05, 12/- doz. .1, 13/6 doz. .25, Metalpack,
16/- doz. 1.0 Metalpack, 24/- doz. Post 1/-.
CONDENSERS. Block type. Large range available including 4 mfd.,
3/6 ea., 8 mfd., 7/6, 10 mfd., 8/6. Post 1/-. Full list available.
VERNIER DRIVES. Scaled 0-180 deg., ratio 38 to 1, diam. 3in., 10/6.
Post 1/-.
ROOM THERMOSTAT. Adjustable between 45 and 75 deg. Far. 250 v.
10 amp. A.C. Ideal for greenhouses, etc., 35/-. Post 2/-.
MOTOR. 12 v. D.C. 11in. x 2in. approx., 3,000 R.P.M., with speed regula-
tor in end cap. A precision job, 12/6, post 1/6.
GEARED MOTORS. 4 R.P.M. at 12 v., 8 R.P.M. at 24 v. Very powerful,
supplied with a suppressor which can easily be removed. 35/-, post 2/-.
P.M. SPEAKERS. 10in. In portable case with flex and plug in own com-
partment, 50/-. Cge. 5/-.
VENTAXIA FANS 230/250 Volts A.C. 6in. diameter blades 130/-.
12 Volt D.C. 90'- post 2/9.
GENALEX EXTRACTION FANS. 230/250 volt, 50 cv. Induction motor
1,350 r.p.m., 85 watts, gin. blades, silent running, £6/15/-. Cge. 7/6.
RATIO ARM UNITS. H. W. Sullivan. 600 ohms to 600 ohms, 50/ -. Post 2/
WHEATSTONE RESISTANCE BRIDGE. 1 to 10,000 ohms. Plug type. £5.

ELECTRO MAGNETIC
COUNTERS

Post Office type 11A, counting up
to 9,999, 2 to 6 volts D.C. 3 ohm
coil, 12/6 each. Post 1/-. Many
other types in stock.

ROTARY CONVERTERS. Input 24 volt D.C. Output 100 watts at 230
volt A.C., 150 watts at goo volt A.C., 92/8. Also available in a metal case
with switch, 105/-. Cge. 7/6.
ROTARY CONVERTERS. Input 24 volt D.C. Output 150 watts at 230 v.
A.C., 200 watts at 220 volts A.C.' complete in wood case with 0/300 volt-
meter, 4 position switch and voltage regulating resistance. 150/-. Also
available with 12 volt input, 170/-. Cge. 10/,
HEADPHONES. HIGH RESISTANCE. 4,000 ohms. Type CHR. New.
12/6 pair. Post 1/6.
HEADPHONES. Sound powered, with very sensitive balanced armature
inserts. 12/6 pair. Post 1/6.
RESISTORS. Vitreous wire wound, high stability, etc., available from stock
in quantity. Also Potentiometers.

BROWN'S M/C HEADPHONES with ear pads and 6ft. cord
and plugs, 18/6.
VALVES. Ex-U.S.A. 5U4, 10'-.EFS°. Br. SP6I 3/9. EF80 9/-,
EL84, 12/6, ECL80 I3/-, 6K7 5/6
100 yds. fine braided COPPER WIRE, wound on fishing rod type
reel, 3fin. x 11in. 6/6.
RHEOSTATS. 12 v. 1 a., 2/6. 12 v. 5 a., 10/6.
NEW A.C.113.C. MOTORS. 24 v.2 a.6 x 2+in. Spindle! xlin.,18/6.
NEW FREQUENCY CRYSTALS. 10/6 each. Lists sent on request.
MAINS TRANSFORMERS. Input 200/240 v. Output 350-0-350
or 250-0-250 volts 80 mA. and 4 and 6.3 v. 4 a. and 4 and 5 v. 2 a. Price
22/6. Input 200/240 v. Output tapped 3, 4, 5, 6, 8, 9, 10, 12, 15, 18,
20, 24, 30 volts, 2 amp., 22/.. Output 17-11-5 volts 5 amp., 22/9. Out-
put 17-11-5 v. 1+ a., 16/6. 6.3 v.2 a.,8/6. Allwith one year's guarantee.
D.P.D.T. RELAYS. Operate at 200/300 volts D.C., 8/6. We can
supply any type of relay to your requirements.
NEW SELENIUM RECTIFIERS. F.W. 12/6 volts 3 amps.; 14/9;
4 -amp., 23/6; 6 amp., 30/-; I amp., 8/6 ; 12 v. 100 mA., 3/-; H.W., 250 v.
100 mA , 9'6; 250 v. 300 mA , 17/6.
GERMANIUM or SILICON CRYSTAL DIODES 3/9.
M/C MICROPHONES with matched Trans., 15/6.
NEW ELECTROLYTIC CONDENSERS, 60-250 MFD 275 v., 10/6.
TIME DELAY RELAYS. We specialise in units giving varying
time constants. Please send us your requirements or problems.
FISHING. ROD AERIALS. Set of 3 7/6, set of 2 5/, Plus 1/6 rail
charge.
VCR97 TUBES. Brand new, in original crates, picture tested, 45/,
CHROME -VANADIUM HIGH SPEED STEEL TWIST DRILLS.
Set of 9, 1/16 to , 3/9. Set 7 full size 6/-, 13 10/- in wallets.
MINIATURE RELAYS. 10 amp. Silver Contacts, 12 or 6 v. D.C.
Types S M. 7/6. S.M. or B, or S C.O., 8/6. Post paid.
AMERICAN IFF-TX/RX UNITS. New condition, containing
6 6SH7, 3 7193, 2 6H6 Valves. Tunes approx. 160 MO. To clear, 30/-.
UNISELECTOR SWITCHES. 50 volts D.C. 50 point, 3 level,
26,'-, 12 volt D.C. 50 Point 2 level 21/6.
P.O. VEEDER COUNTERS, 24-50 volt D.C. 0-9999, 15/6.
GRAM. PICK-UPS. Lightweight white plastic. Balanced armature.
New and boxed. 32/6.
61in. P.M. SPEAKERS in beautiful walnut finished cabinets, 35/,
D.P.C.O. RELAYS. Operate on II v. D.C., 8/6.
0-I MA METER M.C. 21" centre zero mounting in sloping panel
metal box 8 x 6 x 5 with useful components 20/-.
EX-W.D. NEW MORSE KEYS 46.
Ex-W.D. L.R. PHONES, NEW WITH LEAD 10/
HI-Q.I.F. TRANSFORMERS I x x 21 8 6 pr.

All Carriage Paid in the U.K. from Dept. W.W.
Lists gladly sent on request.

THE RADIO AND ELECTRICAL MART
303, HARROW ROAD, WEMELEY, MIDDLESEX, nr. THE TRIANGLE

PhDne WEMBLEY 6655

MICROPHONES & RE-
CEIVER HEADGEAR

Assy. No. 2 (ZA 2905) con-
sisting of 100 ohms impe-
dance MC headphones, Tan-
noy high power microphone.

18/- each.

TRANSMITTER -RECEIVER No. 22
2 mc.-8 mc. complete with all valves, power pack for 12 v. D.C.,
both installed in a carrier, headgear and microphone assembly.
All in excellent condition, very economical current consumption.
Ideal for mobile use.
Price £11/15/- each. Carriage 20/- extra.

SPARE PARTS FOR AR 88-D. &
Each

Mains transformers £4
Output transformers 30/ -
Filter chokes 25/-
I.F. transformers 15/-
V.F.O. transformers 15/-
I.F. Crystal transformers 15/ -
Main Var. Condenser 35/ -
Block condenser 13 x 4 mF. 25/6
Band switches 37/6
Antenna trimmers 3/6
Phasing -trimmers 3/6
All the above are fully reconditioned and guaranteed to be in
excellent working order.
GOVERNMENT SURPLUS VALVES
A large selection available, please state your requirements.

J. P. ELECTRIC MAIL ORDER
DEPT.

156 ST. JOHN'S HILL LONDON S.W.11.
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PHIGH
TAPE

REPRODUCERS

The Choice of P&O
for their passenger liners IBERIA and ARCADIA

SIJECIOne
The Living Truth

in Sound

The magnetic tape reproducing equip-
ment installed in these luxury liners
was selected after due consideration was
given to the outstanding specification
and performance. Write for full technical
specifications of single channel and
stereophonic reproducers, amplifiers and
pre -amplifiers.

eChne
FIDELITY

SPECTO LTD. Vale Rd Windsor

CITY SALE & EXCHANGE LTD
AMPLIFIERS
R.C.A. Orthophonic complete with pre-
amplifier, E48.
Leak TL 10 with point one pre -amp.,
27 gns.
R.D. Junior with control unit, E26.
Grampion/Mullard 5-10 with separate
control panel, E21/10/0.
R.D. Minor Mk. III with spare power
for radio tuner, E14.
R.D. Senior with Mk. III control unit,
E42.

SPEAKERS
Lowther TPI corner reproducer, E96.
Pye Cantata in dark walnut, 35 gns.
Lowther PWI/PM2 corner horn, E70.
Goodmans Axiom 150 Mk. II I2in. unit, E10/15/6.
Wharfedale Super 12 CS/AL I2in., E17/10/0.
Lorenz I2in. unit with two coaxially mounted
tweeters, E14/19/6.
Sound Sales phase invertor, E16/10/0.
Stentorian HF 10/12 10in. unit, £4/19/9.
Bass Reflex cabinet for above, 10 gns.
Bass Reflex corner cabinet, 11 gns.

WE RECOMMEND THE NEW
B.J. TANGENT DISC PLAYER

For those who want the ultimate in distortion -
less tracking at reasonable cost this Unit is the
answer. No Auto -Change or Auto -Stop mech-
anisms are used and the plug-in shell accom-
modates all heads and cartridges.

14gns,Price is only

RECONDITIONED BARGAINS
R.C.A. Orthophonic amplifier and pre -amp., 09.
Leak TLI2 power amplifier, perfect condition,
E18.
Lowther master control unit 3 valves, variable
sensitivity, variable filter, E12/10/0.
G.E.C. Octagonal speaker cabinet, condition as
new, walnut veneered, LI 0/10/0.
Goodmans Axiom 150 Mk. II in handsome solid
corner reflex cabinet, E22/I 0/0.

PART EXCHANGE, HIRE-
PURCHASE or CREDIT TERMS

All Secondhand apparatus can be exchanged
within one month for other goods available,
providing they are in the same condition as

supplied.

The High Fidelity
Specialists

TUNERS
Pye HFT III AM/FM self -powered,
29 gns.

Pye HFT 1 1 1 AM/FM self -powered in
handsome cabinet, 35 gns.

R.D. Junior VHF/FM 7 valve unit,
E24 / 17/0.

Jason FM with permeability tuning,
EI6/13/0.
Chapman FM 81 Mk. 11,22 gns.

GRAM UNITS
Connoisseur transcription motor I2in. turntable
with 4% variation on all speeds, E28/11/0.
Connoisseur Mk. II pick-up with diamond stylus
with one head, E12/9/10.
Garrard 30IB transcription motor, 426/5/0.
Collaro 2010 transcription unit with transcrip-
tion pick-up, E19/10/0. Less pick-up, E14/15/0.
Lenco GL50 4 -speed transcription motor com-
plete with Goldring 500 cartridge, E2I/17/10.
Garrard RC 80/M 3 -speed changer complete
with two Decca XMS heads, special offer, EI6.
Leak Dynamic pick-up complete with two
diamond heads and transformer, £2I/19/9.
Diamond Styli for all types of pick-up, E4/13/6,
post free.

Collaro 2010 transcription motor mounted on
baseboard with B.J. pick-up with one crystal
head, 417/10/0.

Garrard RC/75 3 -speed auto -changer, turnover
crystal head, as new, £12/12/0.
Connoisseur Super lightweight pick-up com-
plete with two heads, E6.
Decca XMS pick-up complete with one head,
EI/19/6.

93-94 FLEET STREET, LONDON, E.C.4

Chapman 5.5 3 -wave tuner with R.F. Stage,
E11/11/0.
Lowther LES tuner less dial, otherwise perfect
condition, 410.
Chapman FM 82 pre-set FM unit, self-contained
power supply, E19.
Beau Decca 5 valve Magic Eye tuner, perfect
order, E13.
Dynacron Ether Conqueror de -luxe radiogram,
14 valves, 3 -speed changer, list price 030, now
E110.

Phone Fleet St. 9391-2
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QUARTZ CRYSTAL UNITS

Q.Cg
Ta'

Type
B7

The type 87 unit is mounted in the standard B7G
valve envelope and is hermetically sealed and
fully evacuated.
Available for the frequency ranges from 100 kc/s
to 500 kc/s. and from 3 Mc/s. to 16 MO. Gold
electrodes applied by cathodic sputtering give
permanence of calibration. Normal adjustment
accuracy Q.01% Max. adjustment accuracy 0.003%.

Early delivery can be given of some frequen-
cies, and we will be pleased to quote for
your specific requirements.

THE QUARTZ CRYSTAL Co. Ltd.
63-71, Kingston Road,

NEW MALDEN, SURREY
Telephone: Cables, etc.,
MALden 0334 QUARTZCO NEW MALDEN

MALVYN ENGINEERING WORKS

Manufacturers of : Chassis, Small
Pressings, Machined Components,
Wiring and Mechanical Assemblies

to specification.
Single and Production Quantities.

100 PARK ROAD, WARE, HERTS.
Telephone : Ware 465

DIRECT FROM THE
. MANUFACTURER

CRYSTAL
RECEIVER

TUNER
A very economical
Tuner for Hi-Fi re-
ception for use with
a good power Amplifier

and Pm -amplifier. Medium and L in:: wave -bands. Aerial
matching device. No power supply required. Excellent
selectivity. or.
IDEAL FOR TAPE RECORDING. E2/8 /, 8 ,,

THE DULCI CO. LTD.
97/99 VILLIERS, RD., LONDON, N.W.2.

Phone WlLlesden 6678.

--WHY WASTE TIME-
Give that set its best chance

FIT QUALITY COMPONENTS
Catalogue

ALL POPULAR CIRCUITS

COVENTRY RADIO
EST. 1925

189, DUNSTABLE ROAD,
LUTON, BEDS.
Phone: Luton 2677

THE

INSTRUMENT
MODEL

Specially designed for
soldering operations in
the compact assemblies
used in present day
radio, television
and electronicindustries.
Weight 3} oz.excludingflexible.
Length 9in.

25 Watts.
Voltage range
12. 24, 50
26/. each.
100-110,120.
130, 200-
220,220-
240 24/ -
each.

Interesting
features

I. Bit dia-
meter, simple

to replace.
2. Steel cased ele-

ment, also replace.
able.

3. Detachable hook
for suspending iron

when not in use.
4. Moulded two part

handle, remains cool in use.
5. Six ft. Henley Flexible.

W. T. HENLEY'S TELEGRAPH WORKS CO. LTD
5 1 5 3, Hatton Garden, London, E.C.1

Purchase, Hire or Hire -Purchase your

6 VORTEXION TAPE RECORDER'
P.A. Equipment, etc.

Our service includes

INSTALLATIONS AND OUTSIDE
RECORDINGS, STUDIO RECORDINGS
and TAPE TO DISC SERVICE

LONDON'S LEAD' NG AGf NTS

GRI FFITHS HANSEN (Recordings' LTD.
32,33, Gasfield Streit. LONDON, w I

Phoiies. PiOesnr0641 2711

Crams, GRIFHAND, WESOO. LONDON

RECORD PLAYERS!
AMPL'FIED PLAYERS!
GRAM MOTORS!
A UTOC HANGERS
CABINETS!
Many to be cleared at less
than half price.
3 -speed Gram Motors by
well-known manufacturer.
100/125,200/25D AC mains.
33., 45, 78 r p.m. and
neutral by .elector switch.
7 guinea value!
Our price 63.10.0

3 -,peed Record Players fitted Acos turn -over
HGP 59 pick-up, with twin sapphire styli.
Rexine case with lid, fitted clasps and handle.
Worth 10 gns.! Our price 67.15.6
Carriage, Packing & Insurance 5/6

Send stamp roe complete bargain lists

RONALD WILSON & CO.
12 Bridge Street, Worcester.

ODDIE,FITENERS

THIS FASTENER WITH ENDLESS
APPLICATiONS-SIMPLE-POSITIVE
SELF-LOCKING. MADE IN A
VARIETY OF TYPES AND SIZES.
SPECIAL FASTENERS TO SUIT
CUSTOMERS' REQUIREMENTS.
WIDELY USED IN THE RADIO
INDUSTRY.

Illustrated brochure and other information
will be gladly sent on recut, St,

DEPT. "W.W."

Oddie, Bradbury & Cull Ltd., Southampton
Tel.: 55883 Cables: Fasteners, Southampton

RADIO & TELEVISION COMPONENTS

WE OPERATE A PROMPT & EFFICIENT
MAIL ORDER SERVICE

nVIEWMASTER" & ..TELE-KING"SpeCialiSts
Easy terms available, Stamp (only) for lists

JAMES H. MARTIN & CO.,
FINSTHWAITE NEWBY BRIDGE,

ULYERSTON, LANCS.

TELETRON SUPER INDUCTOR COILS

rr

Fer .te Rod Aerials. Wound on high permeab lity
Fer oxcube rod, biedium wave 8/9, Dual wave 12/9.

Type HAX. Selective crystal
diode coil for tape and quality
amplifiers, MW 3/-. LW 3/6.
Dual wave TRF Coils, matched
pairs (as illustrated) 7/ -
pair. Type S.S.O. Supersonic
Tape Ost. coil, provides
6.3 v. 3 a. RF for pre -amp
heater. Eliminates induced

500 hum, 40/100 kc, 15/- ea. Transistor coils, etc.
Available from leading stockists. Stamp for
complete data and circuits.

THE TELETRON CO. LTD.,
266. Nightingale Rd., London, N.9. How. 2527

YOUR METER DAMAGED ?

Leading
Electrical

Instrument
Repairers
to the

Industry

Contractors to the Ministry of Supply and General Post Office.
Repairs by skilled craftsmen 01 all makes and types of
Voltmeters. Ammeters, Microammeters, Multirange Test
meters, Electrical Thermometers, Recording Instruments,
ste. Quick deliveries-for speedy estimate send defective
nstruments by registered post to:-

L GLASER & CO. LTD.
Electrical Instrument Repairers
96-100 ALDERSGATE STREET, E.C.I

(Tel.: MONarch 6822)
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TYPE E.I 15

As supplied to
H.M. Government
for Services use.

E.H.T.
TEST SET-
Providing the following.
exclusive features:

A continuously -variable output of i kV
to is kV. D.C.
Insulation testing and measurement
of leakage.

Measurement of external E.H.T.
up to is kV.

Output is non -lethal and can be
short-circuited without risk or
damage.
Liberal probe and earth -clip
leads facilitate remote or single-
handed testing.

Manufactured by :

A

`TELEMAX©
INSTRUMENT

TELEMECHANICS LTD (INSTRUMENT DIVISION) .

3, Newman Yard, Newman Street, London, W.I. Tel: LANgham 7965.

Quality Electronic Equipment. All guaranteed to be in perfect condition

MULTIMETERS
AVO Minor ..................... E7

AVO40 ........................ E10

AVO 7 .................. E15

FERRANTI ..................... E4

ES
STARK...........................
TAYLOR 70 ..................... £13

TAYLOR 82 ......... L9

FREQUENCY
METERS
BC221

In Perfect condition

RANT TYPES

0

0

0

17

5

0

0

0

0

0

6

0

0

0

VALVE VOLTMETERS
AIRMEC £45 0 0 OSCILLOSCOPES
AVO
MARCONI

£25 0

E25 0

0

0
BROWNING

£16

RCA £18 0 0 COSSOR (D.B.)
£35

TAYLOR 170A E20 0 0

TAYLOR 171A E23 0 0
COSSOR (S.B.)

£12

SIGNAL GENERATOI
AVO Wide Range £20
COSSOR Ganging Oscl. E25
MARCONI 390G E35
MARCONI 517 E35
TAYLOR 65B E7 I

TAYLOR 66A £20 0

S
o
0
0
0
0

MARCONI CR100 I
I As new £20 0 0 1

MULLARD ..................... E35
TAYLOR ... ........ £23

0

0

0

0

0

WEE MEGGERS
Evershed and Record

500V
E 10 10 0

250V
LEI 0 0

OF COMMITIVICATIOT RECEIVERS

0

0

0

0

0

AVAILABLE

WE ALIGN, RECONDITION and CALIBRATE RECEIVERS also TEST EQUIPMENT in our own LABORATORIES

UNIVERSAL ELECTRONICS
Shop hours, 9.30 a.m. to 6 p.m.

Write, call or Telephone Thursday 9.30 a.m. to I p.m.
GEArard 8410 OPEN ALL DAY SATURDAY

22/27 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2
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SPECIAL OFFER
G.E.C. & B.T.H.
GERMANIUM CRYSTAL

DIODES
1F_

each. Postage 21-d.

Diagrams and three Crystal Set Circuits
Free with each diode.

A large purchase of these fully
GUARANTEED diodes from the
manufacturers enables us to make this

attractive offer.

COPPER -INSTRUMENT WIRE
ENAMELLED, TINNED, LITZ,

COTTON AND SILK COVERED
All gauges available.

B.A. SCREWS, NUTS WASHERS,
soldering tags, eyelets and rivets.

EBONITE AND BAKELITE PANELS.
TUFNOL ROD, PAXOLIN TYPE CO!L

FORMERS AND TUBES
ALL DIAMETERS.

SEND STAMP FOR LIST. TRADE SUPPLIED

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4

/ The finest method .

for cleaning records
Already over 5,000 enthusiastic users

THE sipti.s.t

AUTOMATIC GRAMOPHONE RECORD CLEANER
PATENT APPLIED FOR

Price reduced to 17/6 (plus 7/- purchase tax)
From your local dealer or

CECIL E. WATTS
CormIran, and Engineer (Sound Recordin' an Repr,duetIon'

Oakleigh Grange, High Cross ,nr. Uckfield, Sussex

PATTERNING ?

THE SPENCER -WEST
PATTERNING REMOVAL

UNIT TYPE 54
works with any Band III convertor unit and com-
pletely removes patterning caused by Band I

breakthrough. Results are guaranteed.

PRICE 251 Complete

Full instructions 'or simple fitting supplied. We will
send a unit on a pproval for 7 days against cash on
receipt of order or from your Dealer

SPENCER -WEST
LIMITED

QUAY WORKS, GT. YARMOUTH
'Phones: 4794 and 3009

'Grams: Spencer -West, Gt. Yarmouth

Leads the world in
TAPE RECORDING

For details of the world's most
advanced Tape Units and Tape
Recorders contact

VERDIK SALES LTD.
8,RUPERT COURT, WARDOUR ST.,LONDON,W.1

Gerrard 8263

NEW BOOKS
ON RADIO & TELEVISION
T.V. Circuits and Service Data, edited

by C. H. Banthorpe. Postage 6d 9/6
T.V. Time Base Circuits, principles and

practice, by C. H. Banthorpe.
Postage 4d. 5/ -

3rd Audio Anthology by Radio
Magazines Inc. Postage 1/- 20/ -

Fundamentals of Transistors, by L. M
Krugman. Postage 1/- 21/ -

Radio Amateur's Handbook A.R.R.L
for 1956. Postage 1/3 30/ -

Magnetic Recording Handbook, by
Hickman. Postage 1/- 21/ -

Radio Control Handbook, by Howerd
McEntee. Postage II- 181-

R.S.G.B. Amateur Radio Call Book,
1956 edition. Postage 4d. 2/6

High Fidelity the Why and Hon for
Amateurs, by G. A. Briggs. Postage
1/- 12/6

T.V. Fault-finding by Radio Con-
structor. Postage 6d. 5/ -

Write or call for lists of English and American
publications.

UNIVERSAL BOOK CO.
12 LITTLE NEWPORT STREET,

LONDON, W.C.2 (adjoining Lisle Street,

REGENTONE RADIO
AND TELEVISION LTD.

OFFERS

OPPORTUNITIES
to young men with enthusiasm and ability
in the creation of a new design team to
handle many interesting engineering
projects.
Experience in the following fields will be
of value :-

TELEVISION
ELECTRON IC INSTRUMENTS

AUTOMATION
PRINTED CIRCUITS & COMPONETS

HIGH QUALITY REPRODUCTION

Salaries in the range 050-L1,250 will be
offered to the right men in permanent
and progressive posts. Write to-Chie
Engineer, Regentone Radio & Television
Ltd. Romford, Essex.

't

VGWAREAMTAI,

for Close Tolerance Wax -protected Silver
Mica CAPACITORS.

Values stocked (pFde.):-
5 30 82 180 340 556 1000

10 33 100 200 358 800 1500
11 40 110 220 370 803 2000
12 47 120 225 386 635 2200
13 50 125 230 400 670 2500
15 58 130 245 410 680 3000
18 80 135 250 450 703 3300
20 85 140 270 470 710 3500
22 68 145 280 500 750 4000
25 70 150 300 515 800 4700
27 75 160 316 533 815 5000
28 80 175 330 540 820

Tol.: up to 33pF 1pF. Over 33pF 1%,
Prices: 5-300pF 9d. 318-8200F 10}d. 1000-25000F
1/3. 3000-5000pF 16.

H. L. SMITH & CO. LTD.
287/289 EDGWARE ROAD, LONDON, W.2

Telephone : Paddington 5891

3 -VALVE QUALITY AMPLIFIERS
3-4 wt. 16 S.W.G. al, chars.; neg. fdbk. ;

vol. and tone controls A.G. 200-250 v. ;

voltage panel; 2-40 spkr. socket; new comp.
and PLAYING TESTED; B7g x 5 x
E4 -S-0.
INT. OCT. 9 x 6 x 4fin., E4-2-6.
Carr. 3'6 either model and state type P.U.
E.K.E., 47, Arksey Lane, Bentley,

Doncaster.

"VIEW MASTER"

ENTHUSIASTS!

If your supplier has any
difficulty in obtaining
`View Master' modi-
fication and converter
kits for you, get him to
contact the foremost
component whole-
salers :-

UNCLES, BLISS

OF CROYDON

All Denco and T.C.C. kits and circuits
in stock. Trade enquiries only.
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Manufacturer - to - Consumer policy saves you at least one - third cost !
Our Chief Engineer, who is operating a Technical Guidance
Service, is available daily, including Saturdays, from
10 a.m. to 6 p.m., or will deal with enquiries by return
of post. Our new illustrated Catalogue and Supplement
will be a great boon to those desiring high quality equipment
for modest expenditure. Send two 2,1d. stamps for your
copy now. It may well save you pounds. All our equipment
is on demonstration at our showroom in conjunction with
a variety of pick-ups, speakers, etc. If you can possibly
call we shall be pleased to see and help you.

The New No. I " SYMPHONY " AMPLIFIER MARK
III is a 3 -channel 5 -watt Gram/Radio Amplifier with
astonishingly flexible tone control. You can lift the treble,
the bass, or-and here is the unique feature-the middle
frequencies to suit your own ear characteristics and the
record or radio programme being heard. It is thus pos-
sible to arrange the frequency -response of the amplifier
to a curve equal and opposite to the resultant curve of
the other items in the chain so that what finally registers
in the brain is as per original. This flexibility of control is
even more important than the nominal linear response of
the amplifier, the pickup speaker, etc., are not linear.
Independent Scratch -Cut is also fitted and special negative -
feedback circuit employed. The Amplifier can accommo-
date a wide variety of records from old 78s to new L.P.s.
Input is for all types of pickup of 0.1 v. output or more
and there is full provision for Radio Tuner, Tape take -off
and Playback. It is available to match 2/3 or 15 ohms.
speakers. Price 12 gns. (carriage 5/-). Fitted in portable
Steel Cabinet, 2 gns. extra.
The New No. 2 " SYMPHONY " AMPLIFIER MARK
III, as No. I but with 10 -watt Push-pull triode output
and triodes throughout. Woden mains and output trans-
formers and choke. Output tapped 3, 7.5 and 15 ohms.
Full provision for Tuner and Tape. Competes with the
most expensive amplifiers on the market yet costs only
16 gns. (carriage 5/-). Fitted in portable Steel Cabinet
2 gns. extra.
" SYMPHONY " AMPLIFIERS WITH REMOTE
CONTROL. Both the above model Amplifiers are
available with all controls on a separate Control Panel
with up to 4ft. flexible cable which simply plugs into the
amplifier. Enables the Amplifier proper to be sat in the
bottom of a cabinet whilst the controls are mounted
conveniently higher up. Extra cost 2 gns.

No. I " SYMPHONY " FM TUNER. High grade
instrument with extremely silent background 115/8/-.
Power Pack 13/7/6.
No. 2 " SYMPHONY " AM/FM TUNER.
Combining all the specifications of the Long, Medium and
Short wave Superhet AM Tuner and our No. I FM Tuner.
Separate Coil Assemblies and I.F.s. Fully self -powered
on one chassis. 26 gns.
N.R.S. EMPRESS FM/VHF TUNER/ADAPTOR.
Fine little job, will plug into any radio and add F.M.
113/15/.. Magic eye assembly El extra if required. Ditto
mounted in beautiful dark walnut cabinet complete with
magic eye 161 gns. Carriage 7/6.
" SYMPHONY " AM/FM RADIOGRAM CHASSIS.
Very high grade radiogram. chassis combining Long,
Medium and Short and V.H.F. bands. Large engraved dial.
Push/pull output for high quality. Complete with 10in.
Goodmans speaker 26 gns. Carriage and packing 7/6.
GRAMOPHONE UNITS
COLLARO AC3/554 19/6/0
COLLARO RCS4 AUTOCHANGER L13/17/6
Both complete with Studio ' 0 ' P ', or ' PX '
head.
GARRARD TA and TB 19/0/0
New model RC88 AUTOCHANGER L15/11/4
RC98 117/10/3
Variety of Pickup cartridges available in Garrard shell to
fit, Leaflets on Collaro and Garrard Gram. Units on
request.
COLLARO 2010, less pickup, 114/15/., with Studio
pickup and transcription cartridge 119/10/-.
LENCO GL50, 4 -speed continuously variable from above
78 r.p.m. to below 16 r.p.m. Special Autostop. Price
with Studio " 0 " or " P " head or Goldring variable
reluctance head 121/17/10.
LENCO GL55, as above but without pickup and auto -
stop but fitted with Special Device for Groove Location
and knob which completely disengages drive -wheel.
Suitable for use with any pickup, especially transcription
types and 8.1. Arm. Price 117/10/4. Immediate delivery
guaranteed.

NORTHERN RADIO SERVICES
II KINGS COLLEGE ROAD, ADELAIDE ROAD,
LONDON, N.W.3. Phone: PRImrose 8314
Tubes: Sta. Cottage and Chalk Farm. Buses: 2. 13, 31, 113 and 157

LENCO GL56, as GL55 but
with pickup, 123/7/-.

CONNOISSEUR 3 variable
speeds, E28/8/..

GARRARD 301, 3 variable
speeds, 126/8/-.

" SYMPHONY " RJ EN
CLOSURE. In polished walm t
24 in. x I I in. x 10 in., E9.
Super 8CSAL Speaker to suit,
7 gns. Real hi-fi in small space.

" SYMPHONY " BASS

REFLEX CABINET KITS.
30in. high, consist of fully -cut
vin. thick, heavy, inert, non -
resonant, patent acoustic board,
deflector plate, felt, all screws,
etc., and full instructions. Bin.
speaker model, 85/-, 10in.
speaker model, 97/6, I2in.
speaker model, 15/7/6. Carriage
7/6. Ready built, 15/- extra.
As above but fully finished in
figured walnut veneer with
beautiful moulding and speaker
grille, 10in., £11, I2in., 11 1/10/-.
Other veneers to order.

CONSOLE AMPLIFIER
CABINETS, 33in. high, lift -
up lid with piano hinge, take
Tape Deck, Gram Unit or
Autochanger, Amplifier, Pre -
Amplifier, and Radio Feeder
Unit, finished medium walnut
veneer. De luxe version,
price 12 gns. Oak or maho-
gany veneers and special
finishes to order. Carriage
according to area. We will
quote by return.

A NEW

AM/FM

RECEIVER

CB6

 AUTOMATIC FREQUENCY CONTROL
 SW PUS H -PULL OUTPUT, WITH N.F.B.
 10 -VALVE CIRCUIT. 7 ENVELOPES.
 HIGH MEDIUM -WAVE AND VHF -FM SENSITIVITIES
 AN IDEAL RADIOGRAM REPLACEMENT CHASSIS.
 EARLY DELIVERIES. 9 MONTH GUARANTEE.

A 111-F1 SYSTEM ALL IN ONE-ONLY £26
The new linear miniature Hi-Fi amplifier (CA5,,10) is only 12 x Sin. by 6in.
high. Incorporates bass and treble lift. Response below and above audibility.
Output 10 watts. Fractional distortion. Uses EL84 outputs. A little gem
and reasonably priced. El+10;-.
Old faithful, model " A " FM kit, ES. Other kits: C86 £19; CA5110 E12;
Transistor Receiver kits.

Leaflets available from

BEL SOUND PRODUCTS CO.
MARLBOROUGH YARD, LONDON, N.19.

DEMONSTRATIONS. Only 25 mins. nom West End. Ring ARC 5078

The Manning -Carr P.53C
 MINIATURE

POLARISED RELAY

Now in dust -proof heavy gauge
anodised aluminium can and
with miniature 5 or 9 -pin base
for plugging in.
(Original version still available.)

BOTH TYPES FITTED WITH
PLATINUM POINTS IF SPECIFIED

Data -A Sensitivity of 25 milli -watts
and capable of handling mains voltage on
the contacts with alternating currents up
to 0.25 amps. Being polarised it has the
advantage that the Armature contact can
be biased to lock in either direction by
suitable adjustment of the contact screws
which provides a useful facility where
pulse operation is required. Speed of
operation is high and the Relay will
follow frequencies appreciably higher
than 50 c.o.s. Resistance up to 7,000 ohtns
which is acceptable for Anode circuits.
Alternatives to specification if required
Sole Concessionnaires.

Actual
Size

POST OFFICE
TYPES

3,000 & 600 RELAYS
TO SPECIFICATION

Tropicalising, impregnating
and Services jungle finish if
required. Delivery 3-4 weeks.

Manufacturer, en II. M. Govt..Depts. and leading Contractor,

L. E. SIMMONDS LTD
5 BYRON ROAD, HARROW, MIDDX.

Telephones Harrow 2524 - 03/5
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up THE

RECORD

LIBRARY

SPECIAL SUMMER OFFER
All new members taking out a six months' (mini-
mum) contract during June and July are offered
a bonus of an extra month's membership-AT
NO EXTRA CHARGE.

OPERA

BALLET

SYMPHONIES

CONCERTOS

ORCHESTRAL
MUSIC

ARIAS

LIEDER AND
SONGS

INSTRUM ENTAL
AND CHAMBER
MUSIC

COMPLETE PLAYS
AND EXCERPTS

(This offer is subject to receipt of membership
application with appropriate remittance on or
before July 31st).

 Inclusive cost (approx.) I - per week each
L P borrowed.

 Return of Post Changing Service.

 Special arrangements for members wanting
to hear new issues.

 You can purchase new L Ps (MINT -UN -
PLAYED) from us and change Library
records at the same time-POST FREE.

WRITE NOW

FOR DETAILS
(Enclosing a stamped
addressed
envelope.)

TO
-1M

THE UP RECORD LIBRARY
SQUIRES GATE STATION APPROACH,

BLACKPOOL, LANCS.

All your Eddystone
Receivers...
. . . are in stock at WEBB'S

COMMUNICATIONS RECEIVERS
"680X " E120 "750" E78 "840A'' E55

MARINE RECEIVER
" 670A " E67.15.8 and o complete

range of Eddy -FM AM UNIT stone compo-
"820 " E39.18.0 vents

WEBB'S RADIO
14 SOHO STREET, LONDON, W.1
Sales Dept. - 'Phone GERrard 2089

UNIVERSITY OF SOUTHAMPTON
Technical Department

FULL-TIME COURSE IN
TELECOMMUNICATIONS

ENGINEERING
A two year full-time day course in Tele-
communications Engineering is now avail-
able. The course prepares candidates for
the Intermediate, Final, and Full Techno-
logical Certificate Examinations of the City
and Guilds of London Institute. It
includes Physics for candidates who wish
in addition to obtain full exemption from
the Graduateship Examination of the British
Institute of Radio Engineers.
The next course commences in September,
1956, and early application for entry is
desirable. Application forms and further
particulars may be obtained from the
Technical Officer, the University, South-
ampton.

VIDEO
ELECTRONICS

(LONDON) LTD
Head Office

(Dept. W.W.) 27 Bacon Street London El
Works (Dept. W.W.) I622 Baron Street El

Telephones Bishopsgate 0419 0410

TV Tubes
Cheap, reliable high-grade seconds and
reconditioned C.R.T.s, as supplied to
the trade and leading Television In-
surance Companies, prices from E3.

Valves
Send at once for our useful list of
cheap valves which will save money.
We are the cheapest in the trade.

Condensers
Electrolytis, bias, coupling, etc., etc.,
at give-away prices. All types stocked.

Resistors
A fine stock of these at very low prices.

Radio Cabinets
A few radio table cabinets, new, in-
terior sizes approx. 71" x 12" x 20"
and 8' x 13" x 16", very handsome,
made for export.

Send for stock list of speakers, valves, com-
ponents and TV and Radio Spares. All our

goods are guaranteed

1todiospore
ttitalitli

Ports

THE
SERVICE ENGINEER'S

FIRST CHOICE

PULL! N
SERIES 100

TEST METER
AC/YC '0,000 nr.i

21 RANGES
10OpA to 1000 V

COMPLETE IN DIE-CAST

RASE TEST LEADS

CORE. AND PRODS

FULLY GUARAN TEED

SENT POST FREE FOR E2.10s.
deposit & ninefurther monthly payments
or £1 .4.6. Cash Price Z12.7. 6,

ritA. ..5,4 50927

RAD IOCRAFT0(id
69-71 CHURCH GATE LEICESTER

MORSE CODE Training
COURSES for BEGINNERS
and OPERATORS, also a

SPECIAL COURSE for passing
the G.P.O. Morse Test for
securing an AMATEUR'S
TRANSMITTING LICENCE.

Send for the Candler
BOOK OF FACTS

It gives details of all courses.
Fees are reasonable.

Terms: Cash or Monthly Payments
THE CANDLER SYSTEM CO.
(55W) 528 ABINGDON ROAD, LONDON, W.8
Candler System Co., Denver, Colorado, U.S.A.

TO RETAILERS
SPECIALIZING IN HIGH

FIDELITY EQUIPMENT
Manufacturer of highest repute

in the field of sound equip-
ment, planning shortly to intro-
duce high fidelity music and
speech reproducing equipment
suitable for use in the home,
would be interested to hear from
concerns throughout the country
specializing in the retail sale of
the highest class equipment of
this kind.
Replies to Box No. 1832.



JUNE, 1956 WIRELESS WORLD 143

N\?-h/FOR VALVES GUARANTEED NEW AND BOXED
ALPHA

OZ4 6)-
1A3 ... 6/-
1A5GT .. 6/6
MGT .. 9/8
11150T

18/8
1105

 ... 6/6
1105 .. 8/9
1N5 10/6
1R5 8/..
1S5 .... 7/6
1T4 7/6
1115 8/-
2x2 .. 4/-
3A4 7/-
394 ... 9/6
385 10/-
3D6 ... 5/8
384 .... 8/6
3V4 ... 8/6
401 3/-

58402 9/6
51140 8/6
5Y3GT .. 8/6
5z3 6/6
52413 . 8/9
83,80T.  10/6
flAC7 . 6/6
6A05 . 6/6
OAKS 6/6
MIS 7/-
13A1K5 . 51-
8A.M13 .. 7/6
8A95 .. 9/-
13AT8 .. 8/9
8B4 5/-
8118 4/-
813A8 9/-
68E0 . 8/.
813120 .. 8/8
804 7/6
13C513T .. 7/6
606 .... 6/6
13C9 10/6
6C156 9/-
003 .... 7/6
808 .... 7/3
8FOG 7/6
8F8M 8/6

8F11 13/-
BP13 14/-
6F15 .. 14/-
6060 4/-
686 - 3/6
8159/In 5/-
635M 6/6

7/6
8170 8/6sun_ 7/-
6170/6`T 5/9
617 . 8/9
6180 .. 8/9
61807.. 9/6
6180 9/-
81,718 . 7/6
8117 7/-
8970/67 9/-
828797 9/-
6897 7/6
6887 6/-
60767. 8/-
8817 5/6
6817 . 8/.
(ISN7 .. 8/-
8897 9/3
61157 8/-
61J4GT 15/-
8175G .. 8/8
8U7G - 9/-
8371311/GT 7/6
8E4 8/-
6150/IT 7/9
7E8 9/6
7B7 .. . 9/-
705 .... 8/6
'CO ... 9/-
7117 8/6
797 8/-
7E7 ... 8/6
787 .. 9/-
724 .... 8/6
75 .... 10/6

9003 . 5/6
9004 . 5/6
9008

.. 2/
.. 6/-

954 -
4/9055956.... 3/6

1002.... 12/6
10F1 .. 12/6
10F9

. 12/8
10P13 11/6
12A6 .. 6/9
12B117. 8/9
12AT7 .. 9/6
12AU7.. 9/6
12.517. 10/-
128E0 10/-
12H8 .. 5/-
1235 . 4/6
1237 .. 9/6
1217 . 9/6
121978 . 11/-
12

.

. 9/6
12807 2/6
128G7 .. 7/6
123E7 .. 5/6
12817 8/6
128E7 .. 8/6
12897 9/6
128117 .. 7/6
2011 . . 12/6
25L8151 9/6
259497 10/-
95Y5G 9/9
3524G .. 9/6
25Z8GT 9/6
3518131 9/-
35W4 9/.
8514GT 9/-
501,6GT 9/-
AC0IPEN 7,.
ATP9 . 6,6
DEC13M 10/-
EAF42 12/6
EB41 81-
EBC41 . 11/.
EBF80 15/ -Eon .. 8/6
ECC84 .  14/8
ECC85 12/6

80 , 816 F,CF82 . 15/-
807 .... 6/6 1301135.. 13/6
8D2 2/9 ECH42. 11/-
9D2 3/9 501.80 .. 10/6
9001 .. 5/6 EF22 8/6

Packing and. postage 6d. per valve.

EF41 11/6
EEFF8042 13/610/.

.. 13/6
1.23//66

EL35 7/6
EL41 11/6
EL84 .  12/c
EL91 5/-
811134 .. 11/6
5180 . 11/-
EY51 .. 13/6
EZ40 10/-
8141 .. 11/-
EZ80 .. 10/6
81148 . 2/-
8291 .. 71-
PW4/500 10/-
0132  12/6
1130 ....
HL3 .. 5/8
811320 4/-
HL23DD 8/-
102 9/6
IN5 .... 10/6
KL35 8/6
KT2 5/-
1{233C. 10/6
1186 . 12/-
12W81 7/9
KTW83 8/6
MI741 6/-
LP290 .. 6/9
MS/PEN 5/-
N709 .. 1B/-

Fa 6/9
P215 5/ -
PENN .. 5)-
PEN48 .. 8/6
PEN220A 4/-
PCC84 .. 13/8
PCF80 .. 13/6
113CF82 12/8
PC183 .. 12/6
PL81 .. 13/6
PL82 11/6
PL83 13/-
PP225  .. 5/-
P280 10/-
PY81 .. 11/6
PY82 .. 10/6

0P21 .. 7/8
R19 .... 13/6
SP22 6/-
8P220 6/9
1110 .... 9/-
022 .... 8/-
17403 .. 10/-
UAF42.. 12/6
0241 8/-
118041.. 11/-
uca42 _ 11/-
05'41 .. 11/8
UL41 11/8
UY41 .. 10/6
VI121 3/-
VR53 .. 6/6
VR54 .. 2/-
2855 .. 7/6
VR513 . 8/-
VR57
VR135

..
3/6

VR65A.. 3/3
VR88 .. 3/9
VR91 . 5/8
VR9ISYL 7/6
VR92 2/-
VR105/30 7/6
VR1113.. 4/.
218110 . 4i-
VR138 7/-
211,137 5/6
VR150/30 8/-
VP23 8/-

VT52 . 81-
VT501 6/-
V1739 8/9
VINO 0/-
VlifIll 3/8
vui204 3/-
W77

..

.. 8//6
8-

105 10/-
11/....

Y83 .. 9/-
6

8BW7 .. 9/6
EY88 13/8
6C0 .... 5/-
P195 .. 13/6
DM70 .. 11/6
HP4101 7/-
1A7 11/6
EC91 .. 9/6

WIRE WOUND CONTROLS
By Colvem, etc., all with fin. spindle.
5 ohms, 100 ohms, 200 ohms, 250 ohms,
500 ohms, 1K ohms, 5K ohms, 10K ohms,
20K ohms, 25K ohms and 50K ohms.
All 2/6 each.

A NEW ALPHA KIT

FORM TO BUILD
Suitcase Portable. AC/DC Mains/
Battery Race 'Ter, 4 valves (latest
types), 2 wave -band Superhet in
an attractive lizard grey case
size 8f. x 81. x 4,1-. Full kit of
parts down to re ink fl
last nut and bolt. WU . . V

Or if you prefer you can build the
battery version first for 27.17.6
and add the mains components
later. Post extra on kit 2/6.

Full circuit dia-
gram, shopping
list and point-
to-point wiring
diagram 2/6.

G.E.C. CABINET LOUDSPEAKERS, Cat. No.
11C1955
Sin. P.M. moving coil loudspeaker unit, 2/4
ohms with volume control in very attractive
cabinet. Price 52/6 each, poet 2/6.

CONDENSERS
BEC 100 MFD 25 v. 1/9
EEC 500 MFD 12 v. 1/9
TCC 25 MFD 25 v. 1/3
DUBILIER 100 MFD 12 v. 1/9
BEC 50 MFD 50 v. ....... , ... 21.
TCC 25 MFD 50 v. 1/9
TCC 50 MFD 25 v. 1/9
TCC 250 MFD 12 v. .. ,  - 1/6
EEC 250 MFD 25 v. 1/6
BEC 12 MFD 50 v. 1/-
TCC 50 MFD 12 v. 1/9
BEC 250-250 MFD 6 v. 1/6
DUBILIER 50-12 MFD 12 v. 1/9

OUTPUT TRANSFORMERS
Multi Ratio Type, each 6/6
Midget for 304 Output, each 4/6
Standard 5,000 ohms, each 4/6
Standard 10,000 ohms, each 4/6
Igranic Jack Plugs, each 2/3
Bell Lee 7 -pin Plug and Socket, each 1/6

CHARGER RECTWIF.RS-All Full Wave
12 volt 1 amp.,ach 5/3
12 volt, 2 amp. each 8/6
12 volt, 3 amp., each 13/6

VOLUME CONTROLS
Type with Single Pole Switch.
OK ohms; 10K ohms; 20K ohms; 50K ohms;
100K ohms; f meg.; f meg.; 1 meg.; 2 meg.
All 3/6 each.

DUAL VOLUME CONTROL
With Double Pole Switch 500K ohms and
500K ohms. Price 6/9 each.

ALPHA 3 -VALVE T.R.F. KIT
* Easy to build. * Valves 837, 817, 13V80T plot
metal reetifler. Full instructions, point to point wiring
diagram. Price 25/10/- each.
Circuit diagram and full shopping list 1/-. All com-
ponents may be purchased separately.
* Walnut finished cabinet.

MAINS TRANSFORMERS
3 -way mounting type
MT1
Primary: 200-220-240v.
Secondarys: 250-0-250 v., 80 M/A 0.6.3

v. 4 amp. 0-4 v. 2 amp. Both tapped
at 4 v., each 17/6

BITE
Primary: 200-220-240 v.
Secondarys: 350-0-350 v. 80 M/A 0-6.3

v. 4 amp. 0-5 v. 2 amp. Both tapped
at 4 v., each 17/6

MT3
Primary: 200-220-240 v.
Secondary: 30 v, 2 amps. NR15 Input 220/240 v. Output 6.3 v.,
Taps at 3 v., 4 v., 6 v,. 8 v 9 v., 10 v., with 25% and 50% BOOST. Price 17/6:15 v., 18 v., 20 v., 24 v., each . 17/8 each.

2/- packinv & post on above transf ormerA.

CRT ISOLATION TRANSFORMERS

NR9A 2 Volt: NR9B 4 Volt: NR9C 6.3 v.:
NR9D 10.8 v.: NR9E 13.3 v. Price 10/6
each, all for use on receivers with own
transformer.

NR14 Input 210/240 v., output 2-25-24-
21.3 volts at 2 amps. 17/6 each. ,

NR12 Input 220/240 v. Multi output
0-2-4-6.3-7.3-10-13 volts, 25% and 50%
BOOST. 21/- each.

AMERICAN INDICATOR UNIT TYPE BC929A,
Brand new, incorporating 3in. tube 3BP1, with.
mu -metal shield, two 68N7GT, two 6H6GT,.
6/159, 2X2, 6G60, nine potentiometers, 24 v.
aerial switch motor, transformer, and a host of.
small components. The whole unit, which
measures only 81 in. x 81in. x 13fin., is brand new,
enclosed in black crackle box, and can be sup-
plied at price 85/-, plus 5/. postage and packing.

TRANSFORMERS, ETC,

HEATER TRANSFORMERS

230 v. Input 2 volt .5 amp., each .. 4/6
230 v. Input 2 volt 3.0 amp., each .. 7/9
230 v. Input 4 volt 1.5 amp., each.... 5/-
230 v. Input 4 volt 3.0 amp., each.. 10/-
230 v. Input 5 volt 2.0 amp., each..  10/-
230 v. Input 6.3 volt, .5 amp., each.... 5/-
230 v. Input 6.3 volt 1.5 amp., each.. 6/-
230 v. Input 6.3 volt 3.0 amp. each.. 9/-
230 v. Input 12 volt, .75 amp., each.. 5/-
290 v. Input 6.3 volt 1,5 amp. and 5 volt

2 amp., each 14/3

CHOKES
20H, 250 ohms, 60 M/A, Clamp con-

struction, each 03/.4
10H, 200 ohms, 90 M/A. Clamp oon-

struction, each 9/3
10H, 200 ohms, 150 M/A. Clamp con-

struction, each 13/-
10H, 300 ohms, 40 WA. Midget Clamp

construction, each 5/3
TRANSFORMERS FOR BATTERY
CHARGERS
230 v. Input Tapped 6-12 v. 1 amp., ea. 13/6
230 v. Input Tapped 6-12 v. 3 amp.

(Both with tap on Primary for 2.5 v
Pilot light), each 18/ -

HEATER AUTO TRANSFORMERS
Designed to adapt common low tension

voltages 4 v., 5 v., 6.3 v. at 3 amps ,
centre tapped and interchangeable,
each 7/9:

CHASSIS  `Aluminium Undrilled with Reinforced Corners.
Available in the following sizes:

bin. a 41n. a 2fin., each 4/6
Bin. a Sin. x 21in., each 6/3
10in. a Tin, x 21in., each 7/3
121n. x Sin, x aim, each 5/9
121.0. a 5in., 2f in., each 6/9

121n. x Sin. x 211n., each so
141n. x 31n. x 21in., each 6/-
141n. x 9in. a 21in., each 12/-
161n. x sin- a 211m, each 8/6
1810. a 10in. a 21in., ea. 14/ -

Al are four -sided -ideal for radio receivers -amplifiers --
power packs, etc.

TYANA SOLDERING IRON

Lightweight 40 watt iron, with easily re-
placeable elements and bits. 200/250 v.,
Price 18/9 each.

TRANSFORMER MT6

Small mains transformer suitable for TV
convertors, etc. Primary 230 v. Secondary
250 v. 40 M/A and 6.3 v., 1.5A. Price 15/6
each. Postage 1/6.

LOUDSPEAKER UNITS -all 3/4 ohms
51n. types by Goodmans, Elac, Leo-

trona, Baffiette, etc., all 17/6 each:
6Iin. types by Goodmans, R. & A.,

Plessey, etc., all 18/6 ennth
Sin. types by Goodmans, Plessey,

R. & A., etc., all 19/6 eanin
10in. types by Celestion, R. & A ,

Plessey, etc., all 25/6 each
12in. types by Plessey, lightweight

unit 35/. sag&
Goodmans ,4in. x 7in. elliptioal

speaker 19/6 e....h
Sin. units with output transformer

by Goodmans and Lectrona. 22/6 each
MAINS ENERGISED TYPES

PURETONE TAPE Bin. 600 ohm field, 21/-. 61in. 600 ohro,
- field, 17/6.

1,2008. Reels, Plastic Spool. 17/6 each. Postage on all above 1/6 extra.
WHEN ORDERING PLEASE QUOTE DEPT W.W.

5/6 VINCES CHAMBERS

VICTORIA SQUARE

LEEDS I.

TERMS: Cash with order or C.O.D.
Postage and Packing charges extra, as
follows : Orders value 10 - add 90.; 20/ -
add I'-; 40/- add 1,6; ES add 2 -; unless
otherwise stated. Minimum C.O.D. fee
and postage 2;3.

MAIL ORDER ONLY
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MODERN

technical books
._

A complete list of Radio and Television books published for " Wireless
World" will be sent free on application to the address below.

RADIO LABORATORY HANDBOOK
By M. G. Scroggie, B.SC., M.I.E.E. This well-known practical work describing laboratory
equipment and methods of operation has now been entirely re -written and greatly enlarged.
Among the subjects considered are layout and furnishing of premises, methods of measure-
ment, sources of power and signals, indicators and other instruments and circuit and
signal measurements. There is a comprehensive reference section, and the text is supple-
mented by many photographs, diagrams, graphs and tables. Sixth Edition.

25s. net. By post 26s. 5d.

FOUNDATIONS OF WIRELESS
By M. G. Scroggie, B.SC., M.I.E.E. Covers the whole basic theory of radio, from the
most elementary principles. Receiver, transmitters, aerials, power supplies and
transmission lines are dealt with, and television and radar techniques are introduced.
No previous technical knowledge on the reader's part is assumed. 81in. x 5iin. 328pp.
236 illustrations. 12s. 6d. net. By post 13s. 6d.

SHORT WAVE RADIO AND THE IONOSPHERE
By T. W. Bennington (Engineering Division, B.B.C.). Shows how existing ionospheric
data can be applied to everyday problems of short-wave transmission and reception.
A new edition of the work, first published six years ago under the title Radio Waves and
the Ionosphere, this ,is to all intents and purposes an entirely new book. It has been com-
pletely re -written, re -set in a new type, and 56 new illustrations have been added.

x 54in. 138 pp. 61 illustrations. Second Edition.
10s. 6d. net. By post Ils. 2d.

ADVANCED THEORY OF WAVEGUIDES
By L. Lewin. Sets out the various methods that have been found successful in treating
waveguide problems-the author selecting for discussion a number of topics as repre-
sentative of the field in which the centimetre -wave engineer is now engaged. Many of
these examples are concerned with the rectangular waveguide, but the reader will be
able to apply the general principle to most of the cases encountered in practice.

30s. net. By post 30s. 10d.

Obtainable from booksellers or direct from the publishers at the address below.
Remittances from overseas should be made by Money Order or Bank Draft in

sterling on London out of a registered account.

ASSOCIATED

ILIFFE
TECHNICAL BOOKS

1L1FFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1, ENGLAND
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RAYTHEON

SPECIAL TUBE DIVISION in NEWTON, MASSACHUSETTS, U.S.A.
invites applications for the following vacancies

SENIOR RADIO VALVE ENGINEERS
Qualifications : Degree in Physics, Electrical or Mechanical Engineering and minimum of

5 years' experience in vacuum and allied techniques as applied to radio
valve development and manufacture.

CIRCUIT APPLICATION ENGINEERS
Qualifications : Degree in Physics or Electrical Engineering and a minimum of 5 years'

experience in circuit work in the radio valve industry.
Raytheon is the largest manufacturer of special purpose valves in the United States. Its
valve plants are located in the suburbs of Boston, Massachusetts.
All appointments are on a long range basis and offer excellent prospects for advancement.
Salaries are commensurate with experience and qualifications.
" Fringe benefits " incidental to employment include paid vacations, sick leave allowances,
group life insurance plan, hospitalization and medical insurance, retirement plan, advanced
education assistance and patent bonuses.
Applications, with full details of age, qualifications, experience, and salary required should
be directed to :-

S. V. Andrews, Technical Placement Office

RAYTHEON MANUFACTURING COMPANY
55 Chapel St., Newton 58, Massachusetts, U.S.A.

SG50 SIGNAL GENERATOR

SG50 SIGNAL GENERATOR covers 100 key to NO.Mcis in six ranges on fundamentals
(NOT harmonics), modulated or CW. Uses E E91, 6C4 and RAU with double wound
maim transformer. Total scale length le over 60 inches and directly calibrated.
Complete in special de Luxe metal case 9(0. x 13in. x 4in. with front panel of green
Perspex with scale and markings engraved. Complete with all valves. etc., for only
88/10 - plus 6/- care, and packing.

CR50 BRIDGE measures 10 pF to 100 offd. and 1 ohm to. 10 6.1egohms in fourteen
ranges. Balance indication is by magic eye fed from high gain pentode amplifier.
Housed in sloping case,designed for bench use with anodised aluminium scale. Com-
plete with all valves and instructions for only 87/18/- plus 4/6 cars. and packing.

VV50 VALVE VOLTMETER measures up to 250 volts A.C., R.F. and D.C. with input
impedance of 11 Megohms. Complete for mains operation for only E7/1916 Plus
4/6, care. and packing.

Details sent per return of past on receipt of stamped and addressed envelope. Hire
Purchase terms are available. Trade orders are supplied direct.

Send your order TODAY qt..-

GRAYSHAW INSTRUMENTS
126 Sandgate High Street, Folkestone. Kent

3111,11,,,,_,,,.
_

PARTNERS LTD.E,-
I11111111111111111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIF

for all your -

_-_-= HIGH QUALITY
L --

AUDIO EQUIPMENT
requirements
including a wide range
of specialised
loudspeaker systems
and enclosures

E-.

Available from us
" High Fidelity "-the Why and How for
amateurs. By G. A. Briggs, 12/6. Published
by Wharfedale.

Demonstrations at our showrooms
Daily 10.30 a.m.-5.30 p.m.

Saturdays 10.30 a.m.-12.30 p.m.

*H. P. TERMS

AVAILABLE

B. K. PARTNERS LTD.
229 REGENT ST., LONDON, W.I. (Entrance Hanover St.)'Phone: REG 7363



146 WIRELESS WORLD JUNE, 1956

FERRANTI LTD.
MOSTON, MANCHESTER
An interesting and progressive
vacancy has arisen in the SEMI-
CONDUCTOR DEPT. concerned
with Quality Control and Inspection.
It will involve the analysis of produc-
tion results so as to provide informa-
tion to the development laboratories
and production engineers and will
include inspection at all stages of
manufacture. The post is one which
offers considerable scope and oppor-
tunity for advancement in a new
and expanding Department. Appli-
cants should be of at least ONC
Standard and have experience in
this field on either production or
inspection.
The appointment carries an excel-
lent salary and the Company
operates a Pension Scheme.
Application forms can be obtained
from T. J. Lunt, Staff Manager,
Ferranti Ltd., Hollinwood, Lancs.
Please quote reference P.D.H.

THE SWITCH UNIT
PLESSEY CO. LTD.

NEW LANE, HAVANT,
NR. PORTSMOUTH

Vacancies exist in light modern
Engineering Factory for the
following staff:-
(a) SENIOR DRAUGHTSMEN
(b) JIG & TOOL DRAUGHTSMEN
(c) ESTIMATOR

These appointments are per-
manent and progressive and
selected candidates will be en-
titled to join the Company's
Superannuation Scheme.
Full details, with age and experi-

- ence, should be sent to the above
address.

A CAREER IN AUTOMATION,
Imperial Chemical Industries Limited,

Wilton Works, has vacancies for:-

INSTRUMENT ARTIFICERS
for the installation and maintenance of
all types of process instruments in a
large new chemical works operating at
Wilton in the North Riding of Yorkshire.

This is a comparatively new trade
which is expanding rapidly; short train-
ing courses are available for tradesmen
selected for this work.

Applications are invited from appren-
tice trained

FITTERS or ELECTRICIANS
who wish to enter this interesting field.

Trade Union rates of pay are in oper-
ation with opportunities to earn bonus.
Recreational and welfare facilities are
available; there is a Pension Fund and a
profit Sharing Scheme.

Apply in writing to the Labour Officer,
Imperial Chemical Industries Limited,
Wilton Works, Middlesbrough, or to any
Ministry of Labour Office.

Second Thoughts
on Radio Theory

By Cathode Ray of " Wireless World ". Forty-four articles reprinted
from the popular WIRELESS WORLD series, in which the author
examines various aspects of elementary radio science, explains them
clearly, and shows that there may be more behind them than is
apparent from the usual text -book. 25s. net. By post 26s. 2d.

Obtainable from booksellers or direct from :
II iffe & Sons Ltd., Dorset House, Stamford St., London, S.E.I

ELECTRONIC AND INSTRUMENTATION

ENGINEERS.

Applications are invited for work associated with a
new 10,000 H.P. Supersonic Wind Tunnel.

The work is interesting and varied and includes the
maintenance of digital and analogue computers as well as
the development of instruments etc. for the Wind Tunnel.

Applicants should be of Degree or H.N.C. standard and
preferably have experience in the design and develop-
ment of electro-mechanical apparatus or in the servicing
of complex electronic equipment.

Pleasant working conditions and amenities are provided,
and an attractive Superannuation Scheme is in operation.
The work is of a permanent character in a new and
expanding field and the salaries are good.

All replies to be addressed to:-

Technical Appointments Officer,
Sir W. G. ARMSTRONG WHITWORTH

AIRCRAFT LTD.,
Baginton, Nr. COVENTRY,

Quoting reference : WT/3.

D. NAPIER & SON, LTD.,
FLIGHT DEVELOPMENT ESTABLISHMENT,

LUTON AIRPORT, BEDS.

DEVELOPMENT ENGINEER .

Development Engineer of Degree, H.N.C., or equivalent quali-
fication wanted, experienced in the development of electronic
and semi -conductor devices for the display, measurement and
recording of D.C., A.F. and pulsed electrical signals representing
physical quantities. An Engineer of inventive resource,
capable of working unaided, is sought. Write giving full
details to Dept. C.P.S., 336/7, Strand, W.C.2., quoting Ref. 806

MICROPHONES
A BBC ENGINEERING TRAINING MANUAL

This volume by the Staff of the Engineering Training
Department, BBC, sets out the requirements for micro-
phones in broadcasting studios, explains the laws relating
to sound waves and their behaviour, and then describes the
various types of instrument in common use. Full details are

given of the ribbon, moving -coil, crystal and
condenser microphones used by the BBC in
recent years. 15s. net. By post 15s. 7d.

Obtainable at all booksellers or direct from:-
DORSET HOUSE, STAMFORD STREET, LONDON, S.E 1
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ASSOCIATED

ILIFFE
CHNICAL BOOKS

RADIO DESIGNER'S

HANDBOOK
Editor : F. Langford -Smith, B.Sc.,
B.E., Senior Member I.R.E. (U.S.A.),
A.M.I.E. (AUST.). A comprehensive
reference book, the work of 10 authors
and 23 collaborating engineers, con-
taining a vast amount of data in a
readily accessible form. The book is
intended especially for those inter-
ested in the design and application of
radio receivers or audio amplifiers.
42s. net (by post 44s.).

RADIO LABORATORY

HANDBOOK
M. G. Scroggie, B.Sc., M.I.E.E. This
well-known practical work describing
laboratory equipment and methods of
operation has been entirely re -written
and greatly enlarged. Among the sub-
jects considered are layout and fur-
nishing of premises, methods of
measurements, sources of power and
signal measurements. 25s. net (by
post 26s. 5d.).

F. M. EXPLAINED
E. A. W. Spreadbury, M.Brit.I.R.E.
An explanation in simple terms of the
principles of the frequency modulation
system of transmission as used in the
BBC v.h.f. radio services. Its effect on
receiver design and servicing prob-
lems is explained together with
methods of circuit alignment. 2s. 6d.
net (by post 2s. 10d.).

Obtainable from all booksellers or dire,gt from:

DORSET HOUSE, STAMFORD ST., LONDON,
S.E.1.

SENIOR

ENGINEER
wanted by

Felgate Radio Ltd.

Degree or similar qualification
necessary. Candidates who have
been associated with production

will receive preference.

Duties include the design of
domestic radio and television, high
fidelity audio equipment and
miniature transmitter receivers.

Apply Managing Director :

FELGATE RADIO LTD.
Felgate House, Studland Street.

Hammersmith, W.6

A. V. ROE & CO. LTD.
WEAPONS RESEARCH

DIVISION

WOODFORD

AERODROME, CHESHIRE.

TRIALS DEPARTMENT

Have unfilled posts for work at Wood-
ford, W. Wales and in Australia, as
follows :-

1. Trials team leaders. These are
senior posts and require qualities of
leadership and ability to work on own
initiative. Electronic engineering
qualifications are required.

z. Senior engineer of graduate status to
take charge of a section dealing with
test firing of rocket motors. Ex-
perience of handling explosives would
be an advantage.

3. Technicians to work under z. above.
O.N.C. would be an advantage.

4. Engineers with at least H.N.C. and
- experience of one of the following :-

Telemetry, servomechanisms, hy-
draulic systems, fuel sytems or radar.

5. Technicians to work with 4. above.
Some experience is desirable and an
O.N.C. would be an advantage but is
not essential.

6. Senior and junior flight observers.
Applicants for these posts should have
flying experience and some knowledge
of electronics.

7. Engineer with at least H.N.C. to be
responsible for all safety aspects of
explosive storage, handling and firing.

8. Laboratory assistants with experience
of airframe fitting, hydraulic and fuel
systems or electrical wiring.

Applications in writing giving details of
Qualifications, Experience, Present
Salary and Salary Required, should be
addressed to :-

The Chief Engineer,
A. V. Roe & Co., Limited,
Weapons Research Division,
Woodford Aerodrome, Cheshire.

Senior and Junior Electronic Engineers are
required with a good general background of
electronic design and development for the
study and development of complex electronic
systems related to aircraft. Preference will
be given to candidates with a general rather
than specialised knowledge of electronics.
Apply in writing, stating age and experience,
to the Staff Manager, G.E.C. Stanmore
Laboratories, Stanmore, Middx., quoting
Ref. AMV FH.

Electronic Engineers are required for

development and technical liaison duties

related to the development of highly interest-
ing projects. A knowledge of aircraft electrical
systems would be an advantage but not essen-

tial. Apply in writing, stating age and exper-

ience, to the Staff Manager, G.E.C. Stanmore

Laboratories, Stanmore, Middx., quoting

Ref. AMV/FH.
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A MAST PROBLEM?
BEADON GARAGE BEADON ROAD

WRITE 0

1
LONDON W6 Telephone RlYers d -e 1124 & 7878

SIFAM ELECTRICAL INSTRUMENT CO. LTD.
LEIGH COURT - TORQUAY - Telephone 454718

LOUDSPEAKER CABINETS
For

GOODMANS W.B. G.E.C.
KELLY and JENSEN

STANDARD BASS REFLEX CABINETS
Demonstrations without Appointment

You con see your cabinet being made
in our cabinet-making workshop.

Cabinets made to order.

ARMSTRONG CHASSIS AND AMPLIFIERS
LO U DSP EA KE RS.

Open till 5.30 Saturdays.

A. DAVIES & CO. (Cabinet Makers)
3 Parkhill Place, off Parkhill Road, London,
N.W.3. GULLIVER 5775.

LOCKWOOD
makers of

Fine Cabinets
and woodwork of every descrip-
tion for the Radio and allied trades

LOCKWOOD & COMPANY
(WOODWORKERS) LTD -

Lowland Rd., Harrow, Middlesex. Byron 3704

LABORATORY ASSISTANTS are required by The
ENGLISH ELECTRIC COMPANY at LUTON and
STEVENAGE to assist with the ground testing of
GUIDED WEAPONS. Previous experience is not
necessary but applicants should be familiar with basic
electronic test equipment and be studying for Odi.C.
or similar qualifications.

Write stating age, qualifications, experience, etc.
to Dept. C.P.S., 3313/7, Strand, w.e.0., quoting Ref.
606A.

INSTALLATION AND

DEVELOPMENT ENGINEERS

wanted for Marine Radio and
Echosounding Equipment.
Must be mobile within the
British Isles.

PYE MARINE LTD.
OULTON WORKS

LOWESTOFT

High Fidelity Amplifiers and
Pre -amplifier tone compensation units

Write for details to:

GOODSELL
40 Gardner Street Brighton I

Tel.: Brighton 26735

LTD.
Sussex

METER
REPAIRS
All types - Any make

Single and Multi -range repaired
and recalibrated

Meters converted and re -scaled
PHONE FOR IMMEDIATE SERVICE

E.I.R. INSTRUMENTS LTD
329 Kilburn Lane, London, W.9

Tel.: LADbroke 4168

THE POLYTECHNIC
309 REGENT STREET, W.I.
SCHOOL OF ENGINEERING

FULL-TIME DAY COURSES are
available in Civil, Electrical, Mechanical
and Telecommunications Engineering.
FULL-TIME courses prepare for
diplomas in each of the above branches
of engineering and for the B.Sc.
(Engineering) degree of the University
of London (External). These courses
extend over a period of three to four
years.
Session begins Tuesday, 18th Septem-
ber, 1956.
A proa'pectus may be obtained on
application to the DIRECTOR OF
EDUCATION.

PYE TELECOMMUNICATIONS LTD.,

DITTO N WORKS, CAMBRIDGE

invite applications from both
SENIOR and JUNIOR electronic
engineers with experience in the field
of MICROWAVE DEVELOP-
MENT.

Apply in writing giving details of
qualifications and experience to the
Personnel Manager, quoting ref.
MD.

SOUND EQUIPMENT

Tells you what's going on clearly

WEST NORWOOD S. E.27

Telephone: GIPsy hid! 1131 (7 lines)

A.1.D. Approved

TRANSFORMERS
of all types up to 25 KVA for Single or Three

Phase operation, Phase Conversion, etc.
MAINS

Output and Special Purpose Transfohners for
Radio Equipment; Chokes, etc.

COILS
for Contactors, E.M. Brakes, Air Valves, etc , and

coil WINDINGS for all purposes.
SOLENOIDS

'or A.C. and D.C. Operation
W. F. PARSONAGE & CO., Ltd.
INDUCTA WORKS  Park Rd Bloxwich Walsall

Telephone: BLOX 66464

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE

ROD, BAR, SHEET, TUBE, STRIP, WIRE
3,000 STANDARD STOCK SIZES

No Quantity too Small. List on Appltration.
H. ROLLET & Co. Ltd.

6 Chesham Place, S.W.I. SLOane 3463
ALSO AT LIVERPOOL, BIRMINGHAM

MANCHESTER, LEEDS

TEST ENGINEERS
Vacancies exist for experienced engineers.
Applications are invited from Test En-
gineers with previous industrial experience
of testing Radio Communication or similar
electronic equipment.

The work of the Test Laboratory of this
expanding Company is varied and includes
the testing to specification of prototype and
small batch production of the following
types of equipment:-

(a) Communication and Broadcas,
Transmitters (50 W to 10 kw).

(b) Communication Receivers.
(c) Marine installations including

Automatic Alarms and D.F. equip-
ment.

(d) Industrial R.F. Heaters up to
125 kw.

(e) Audio Amplifiers (2 w - 2 kw).

The positions are permanent and progressive
and the salaries offered will be commen-
surate with qualifications and experience.
Apply, giving full details to Personnel
Officer, REDIFON LIMITED, Broomhill
Road, S.W.18.
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CITY OF LIVERPOOL

EDUCATION COMMITTEE

RIVERSDALE TECHNICAL COLLEGE

Principal: A. R. Kinsman, B.Sc. (Eng.),
A.M.I.E.E., A.M.I.Mech.E.

Applications are invited from suitably
qualified persons for the undermention-
ed appointments, viz.: -

0) ASSISTANT (GRADE " B ")
mainly for RADIO and TELEVISION
SERVICING. The person appointed
may also be required to assist in the
full-time Marine Radio Courses.

(2) ASSISTANT, GRADE " A or
" B " according to experience and
qualifications, mainly for full-time
courses leading to the Postmaster -
General's Certificates in Radiotele-
graphy and Radiotelephony. Ability to
assist with part-time Radio Servicing
Courses an advantage.

Salary (Burnham Scale for Teachers
in Establishments for Further Educa-
tion):-

GRADE " B " ASSISTANTS:-
(Men) £525 x £25-£1320, p.a. plus

appropriate allowances for graduation
and training. Increments may be
allowed for time spent in industry.
GRADE " A " ASSISTANTS:-
(Men) £450 x 118--£725 p.a., plus
appropriate allowances for graduation
and training. Increments may be al-
low( d for time spent in industry.
Further particulars, and application

forms (returnable as soon as possible)
may be obtained from H. S. Magnay,
MA., Director of Education, 14, Sir
Thomas Street, Liverpool, 1.

THOMAS AI,KER,
Town Clerk and Clerk to the Local
Eudcation Authority. (.7.4329)

GPO

VACANCIES
at Coast Stations

for

RADIO OPERATORS

between 21 and 35
with

P.M.G.'s First or Second
Class Certificate or Com-
monwealth equivalent of

P.M.G. First Class.

FREE INSTRUCTION
given to 2nd Class men to enable
them to obtain 1st Class

Certificate.

Apply to:-

The Inspector of Wireless Telegraphy,

Union House, St. Martins -le -Grand,

London, E.C.1.

WIRELESS WORLD

SENIOR

GROUND RADAR ENGINEER

A firm in the London area invites applications
to fill a highly responsible position which entails
the planning and development of a complete
radar system. Applicants should have had
development and operational experience and pre-
ferably some responsibility for administration of
personnel.

The position will entail travel in this country
and possibly abroad and the salary offered will,
in the first place, be commensurate with ex-
perience. Opportunities for rapid promotion
are excellent and housing assistance will be given.

Apply in confidence to Box 1251 c/o. " W.W."
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SIGNALS OFFICE STAFF REQUIRED

A number of vacancies, offering good
conditions and prospects, exist for :-

CYPHER OPERATORS (Male and
Female).

RADIO OPERATORS (Male).
TELEPRINTER OPERATORS

(Male and Female).
Apply, giving details of qualifications

and experience, to :-
Personnel Officer,

G.C.H.Q. (FOREIGN OFFICE),
53 Clarence Street, Cheltenham.

RADIO INTERFERENCE

SUPPRESSION
By G. L. Stephens, A.M.I.E.E., this
book explains the origins of electrical
interference and principles of sup-
pression, then gives practical details
of suppression methods for many kinds
of industrial, domestic and marine
equipment.
10s. 6d. net. By post lls. Id.

from booksellers or direct from
!Me & Sons Ltd., Dorset House,

Stamford Street, S.E.1.

CENTRAL ELECTRICITY AUTHORITY
NORTH-EASTERN DIVISION

FOURTH ASSISTANT ENGINEER-

TECHNICAL DEPARTMENT

(TELECOMMUNICATIONS)

Applications are invited for
the above appointment with
Headquarters at Newcastle upon
Tyne.

Applicants should have had
experience in the installation and
maintenance of automatic tele-
phone equipment. Some know-
ledge of Electronics would be an
advantage.

Technical qualifications of
Graduate I.E.E. standard are
desirable.

The salary for this appoint-
ment (which is superannuable)
will be in accordance with the
National Joint Board Agreement,
Grade 6, Schedule " B " (k660-
£845 per annum) and will com-
mence at a point commensurate
with qualifications and experi-
ence.

Forms of application may be
obtained from Divisional Estab-
lishments Officer, Central Elec-
tricity Authority, North Eastern
Division, Carliol House, New-
castle upon Tyne, 1, to whom
they should be returned to arrive
not later than 7th lune, 1956.
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SHORT WAVE TRANSMITTING/RECEIVING INSTALLATIONS T/R-50 SERIES

T11-50 Mk, III INSTALLATIONS
are designed for use in a communications network and include
the following additional features:
 PRE-SET FREQUENCY SELECTION, CRYSTAL

CONTROLLED (in the Transmitter and Receiver) in-
corporating a patented FLICK -CONTROL.

 BUILT-IN AUTO -ALARM SYSTEM
 AERIAL MATCHING: 12-600 ohm impedance over

the whole frequency range.

ACCESSORIES AND SPARE PARTS-All accessories and
equipment spares for 3-5 years operation can be supplied with
the equipment (immediate delivery).

We can supply for IMMEDIATE DELIVERY R.C.A. COMMUNI-
CATIONS & BROADCAST TRANSMITTERS (from 250 w. to 5 kw.)

Complete in every detail for immediate operation

Use: MOBILE  FIXED STATIONS  MARINE
The performance of these installations is of the
highest order and meets the requirements of
commercial telecommunication working in all
climates and conditions.

Every design feature has been incorporated to
ensure: RELIABILITY - ACCESSIBILITY -
EASE OF SERVICING.

Brief Specification:-
TRANSMITTER
POWER OUTPUT -50 WATTS.
FREQUENCY RANGE: 1,500 Kc/s. to 12,500 Kc/s.
in 3 bands, V.F.O. or CRYSTAL CONTROL with
choice of five crystal positions.
EMISSIONS: (a) Radiotelephone (voice) with
facilities for full press -to -talk operation.
(b) Radiotelegraph (code) with provision for full
break-in keying.
RECEIVER
SUPERHETERODYNE: I.R.F., Mixer, Local
Oscillator, 2-I.F.'s, 2nd Detector and 1st Audio,
B.F.O., Power Output Stage with built-in Speaker
and additional 500 -ohm line connections.
Note: The R-50 Mark II can be provided with a
muting control (full or partial) on special order
POWER SUPPLY UNITS
12 v. Dynamotor Unit or A.G. Mains Supply
Unit (100/130 v. and 200/250 v. 50/60 cycles).

BRITISH SAROZAL LIMITED ELECTRONIC WORKS
1-3 MARYLEBONE PASSAGE - MARGARET STREET - LONDON - W.I
Cables: SAROZAL, LONDON Telephone: LANgham 9351 (3 lines)

A.I.D. and A.R.B. Approved.

FULLY SERVICED RADIO AND TEST EQUIPMENT
ALL ITEMS MARKED WITH * CARRY OUR THREE MONTHS' GUARANTEE

EDDYSTONE TYPE 358X (Admiralty
Type B-34)COMMUNICATION
RECEIVERS

Range 40 kc
to 31 Mc;
obtainable
with 10 Plug

in Coils

Selectivity: 2 kc/s at 2.5 db down; 5 kc/s
at 35 db down; 150 c/s at 40 db down with
crystal.
Sensitivity: 3 v. above 1.5 mc/s.
Image ratio: from 33/I at 20 mc/s to 500/1
at 3 mc/s.
Output: 1.5 watts max. into 120 or 2,000
ohms.
Supply requirements: 6 v. 1.4 amp.; 175'180 v.
65 mA.
Circuit: variable mu pentode FIF amplifier,
triode-hexode frequency changer, two IF
amplifiers (450 kcis); crystal filter, AVC
detector/AF amplifier, output stage, BFO,
valve check meter.
Price, complete with set of 10 plug-in coils
(not aligned), aerial checked E12 10 0
Packing and carriage LI 10 0
* These Receivers can also be supplied
completely overhauled to manufacturers'
specification, aligned, with Test Certificate,
suitable for use as RF bridges, etc., at a

price of E35 0 0

Please send your enquiries to :

* COMPLETE EXPERIMENTAL
SLOTTED LINE EQUIPMENT com-
prising:
Type TS -56 Slotted Line. Frequency
Range 428-700 mc/s; Input Impedance 51
ohms. Complete with accessories, in wooden
transit case.
Type ASB-8 Transmitter having a range
and output suitable for feeding the above
line.
PRICE of the complete equipment

as above E100 0 0

* MARCONI TYPE TF-340 OUTPUT
POWER METER

Impedance Range 2.5 to 20,000 ohms. Power
Range 5 to 5,000 milliwatts (7 to 37 db).
PRICE, completely overhauled... E32 0 0

* MARCONI SIGNAL GENERATORS
Type TF-390G, range 16-150 me s E25 0 0
Type TF-517E, range 150-300 me s C30 0 0
Type TF-517F, range 18-58 me s

and 150-300 mcis E35 0 0

Packing and carriage, C1/10/..

We urgently require
Receivers Type

* 500 -VOLT EVERSHED BRIDGE
MEGGERS

(Aluminium body), with built-in Decade Box.
PRICE, completely overhauled ... E35 0 0

500 -VOLT RECORD INSULATION
TESTERS

PRICE, complete with leather
carrying case E7 10 0

BONDING TESTERS (Record Electrical)
Range 0-0.10 ohms, complete with

matched leads. PRICE E6 15 0
Alkaline Cell for the above E3 3 0

* MARCONI VALVE VOLTMETERS,
TYPE TF-428A (or Service Equivalent)

;

Voltage Range 0-150 volts A.C., in five
ranges; Resonant Frequency approximately
400mc s; Power Supplies 200,250 volts A.C.

PRICE completely overhauled and guaran-
teed E17 0 0

* Also, few only available MODEL
TF-428B I, brand new, in original transit
case, complete with spares.

PRICE £35 0 0

American Communication
BC -312, 342 and 348.

Z. & I. AERO SERVICES LIMITED
19 BUCKINGHAM STREET, LONDON, W.C.2 Telephone TRAfalgar 2371/2
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Wireless World Classified Advertisements
Rate 7/- for 2 lines or less and 3/6 for every additional

line or part thereof, average lines 6 words. Box Number:
2 words plus 11-. (Address replies: Boa 0000 0/0 "Wireless
World" Dorset House, Stamford St., London, S.E.1.) Trade
discount details available on application. Press Day
August 1958 issue, Thursday, Jane 28th. No responsibility
accepted for errors.

WARNING
Readers are warned that Government surplus

components and valves which may be offered
for sale through our displayed or classified
columns carry no manufacturers' guarantee:
Many of these items will have been designed
for special purposes making them unsuitable
for -Civilian use, or may have deteriorated as a
result of the conditions under which they have
been stored. We cannot undertake to deal with
any complaints regarding any such items pur-
chased.

NEW RECEIVERS AND AMPLIFIERS
eHIRLEV LABORATORIES, Ltd., 125, TarringS

Rd., Worthing, Sussex, the precision tape
recorder and high fidelity specialists.
TWA/15 tape and reproduction amplifier, 45gns;
TW/PA recording and replay pre -amplifier,30gns; both with meter monitoring; amplifier
type SB/1-15E, exceptionally wide range tone
control rystem, 15 watts 0/P, 40 m.v. sensi-
tivity, 20gns, or with two inputs and three
position switched filter, 22gns; specialized am-
plifiers to order for the scientific and musical
industries, including the Mullard 20 -watt and
Williamson. Telephones Worthing 513, 3571.

RECEIVERS AND AMPLIFIERS-
[0095

SURPLUS AND SECONDHAND
HRO lix's and coils in stock, also AR88,

BC348R, CR100, etc.-Requirements please
to R. T. & I. Service, 254, Grove Green Rd.,
London, E.11. Ley. 4986. [0053
" 'WIRELESS WORLD " 7 -valve P.M. tuner

unused with cathode follower, magiceye and power supply, fitted with latest type
P.M. components including specified tempera-
ture compensating capacitors: price £14/15, in-
cluding 7 valves, approx. half original price,exceptionally good reproduction, ideal for use
with all high fidelity amplifiers and recorders:
as above, but including high-grade cabinet
141/,,in X91/in X 9in with slow motion tuningindicator, £18/10, limited number; bargain.-
Box 1919. [6024

NEW TEST EQUIPMENT
TV signal intensity meter, directlyla calibrated in microvolts. indispensible forTV aerial and feeder installations, and finding

that " elusive fault."-Send for full details to
Radio -Aids, Ltd., 29, Market St., Watford.
Tel. 5988. 10170

METRIX.-Exceptional bargains: Universal
meter 422D 15/1.500 V A.C./D.C.. int/res.,

5.000 0/V, etc. £15; valve voltmeter 740 A.C./
D.C. 5 ranges, etc., £31; R.F. oscillator 916 5
ranges 100 Kc/s to 30 Mc/s, £32/10, unused,
slightly shop-soiled; full details write or 'phone
James & Gossland, Ltd., 460, Fulham Rd.,
London, S.W.6. Fulham 3079.

TEST EQUIPMENT-SURPLUS AND
SECONDHAND

[6029

yr EGGER insulation tester, almost unused;
IVA bargain at £15.-Chelmsford 55146.

[5971.
A VO wide -range signal generator for sale in

perfect order; offers around £20.-Silvestri,
114. High St.. Elgin. Morayshire. [6007

SIGNAL
generators. oscilloscopes, output

meters, valve voltmeters. frequency meters,
multi -range meters in stock: your enquiries are
invited.-Requirements to R.T. & I. Service,
254. Grove Green Rd., London, E.11. Ley. 4986.

TRANSMITTING EQUIPMENT
[0056

WE' have for disposal the following: Pye
radio -telecommunication equipment, one

master station transmitter P.T.C. 283, one
master station receiver P.T.C. 290, 4 car sets,
transmitters P.T.C. 581, receivers P.T.C. 530:
what offers?-Box 1857. [6015
DYNAMOS, MOTORS, ETC.-SURPLUS AND

SECONDHAND
'1,000c/s motor -alternator sets, input 220v

d.c.. output 80v, 1ph, 2,000c/s, 6.25amps,
500VA, complete with starter, fuses.
panel and voltmeter, all mounted in ventilated
steel cabinet 14in X26in X49in high, new in
original cases: £16, carr. extra.
P. B. CRAWSHAY, 94. Pixmore Way. Letch-
worth. Herts Tel. 1851.

f W9BRIDGE rectifier units, quantity of new; un-6
used, ex -Ministry of Supply, by S.T. & C.,

Ltd., 200-250/1/50 in 70-90, 100v 16amp d.c.
out or will charge 54, 2 V cells, at tropical
rating up to 125°F at normal temp. rect. out-
put 32amp, rotary switches, fuses, V meter,
steel case, 4ft 6inX3ft 6inX1ft 6in, approx.
wt. 3cwt, suit home or tropics; £25 each, carr.
free England.
NEW R.A.F. charging cut-outs, 12 and 24v
40amp, 12/6, p. 1 / -; 60amp, 19/6, p. free;
landing lamps 24v 240 watt, 1/6, 15 / - per doe,
post extra.
T. W. PEARCE, 66, Great Percy St., W.C.1.

[0012

Send for
this new

Folder...
. . . featuring the Partridge range
of transformers and chokes em-
ployed by the Mullard Valve
Measurement and Application
Laboratories. It gives full in-
formation on the following
Partridge components.

MULLARD 10 WATT AMPLIFIER

Mains Transformer H300/10

Output Transformer

MULLARD 10 WATT AMPLIFIER

(Distributed Load version)
Mains Transformer P4013

Output Transformer P4014

MULLARD 20 WATT AMPLIFIER

Mains Transformer P3877
Smoothing Choke P3879

Output Transformer P3878

Partridge
TRANSFORMERS & CHOKES

as specified for the

Mullard
HIGH QUALITY AMPLIFIERS

Post the coupon now
for your free copy *Mri

PARTRIDGE TRANSFORMERS LTD.1
TOLWORTH SURREY I

Name

Address

L WW/61.56j

NEW GRAMOPHONE AND SOUND

TEQUIPMENT
TRANSISTOR

pre -amps for tape .playback;
RECORDING units, osc. erase and bias, with
meter level. 17gns; R/P amps, 6 watts OIL,
25gns.
REFLECTOGRAPH tape -decks, now E36;
Stereosonic, £53/6/8.
COLLARO, Wearite and all decks and amps
available.
HARDING ELECTRONICS, 120a, Mora Rd.,
Cricklewood, London, N.W.2. Tel. Gladstone
1770. [0032
RECORDING Tape, professional, plastic, sen-

sitive, guaranteed, 1,21:0ft 22/6 inc. post(£1 each six and above, plus 1/6 p. & );Mastertape tape recorders, Ferrograph. Leevers
Rich, Disk recorders, blank disks, mics., tape
to disk, 78 & L.P., qualified music staff.

EROICA " RECORDING SERVICES, Recorder
House, Peel St., Eccles, Manchester. Eccles 1624.
Director, Thurlow Smith, A.R,M.C.M. 10122
PHOTO-OPTLX. the tape recorder specialists,

offer you a complete range of recorders
including Ferrograph, Simon, Grundig Eliza-
bethan, Philips and every other worth -while
make of tape recorder; all available on very
easy terms: send for leaflets or call and hear
them demonstrated.-Photo-Optix (London),
Ltd. (Dept. W.W.). 73 Praed St., London, W.2.
Pad. 2891. [5951
CINE-VOX disc recording equipments, type

C7J, for high -quality recordings from exist
ing microphone equipment; price from 28gns;
also available as a complete channel inclusive
of mic., amplifier and playback equipment, at
7Ogns; type C7 for highest quality professional
requirements-recorder mechanism at 48gns, or
complete channel at llOgns; demonstrations
arranged in London.
PLEASE write for details to K.T.S., Ltd.,

Coplow," Park Rd., Braunton. N. Devon. Tel.
Braunton 224. Callers by appointment only.

[0210
GRAMOPHONE AND SOUND EQUIPMENT-

SURPLUS AND SECONDHAND
RECORDERGRAM, Philips tape recorder, as

new; £35 o.n.o.-Aft. 6, Sri. 7114. [6027
COMPLETE disc recording equipment, perfect

condition; £100.-C. J. Peddle, 31, Chair -
borough Rd., High Wycombe, Bucks. Tel. 2701.

[60254.S.S. portable disc -recording equipment
/VA PR4/C complete in two dural cases, re-
cently overhauled by makers; £75.-Hutchings,
79, Fortescue Rd., Edgware, Middx. [6006
RCA Loudspeaker Crossover Networks, com-

plete choke condenser and resistance
assembly mounted on small chassis. 15 ohms,
crossover approximately 800 cycles, handling up
to 20W, brand new units, £2 each; used but
serviceable, £1110 each.
BURGESS LANE & CO., Thornton Works.
Thornton Ave., Chiswick W.4. Chi. 5752.P[5759ROFESSIONAL type studio tape recorders

excellent quality reproduction; 354in-71/2in,,
plays large capacity spools, monitoring and
dubbing to disc facilities, extra boost pre -ampon mike stage; including high quality 12in
speakers, mikes, spare spools, etc., heavy duty
carrying cases; 2 complete units available at
£210 or £115 each.-For appointment write 32,
Stephenson St., Birmingham, 2. Tel. Midland
0972. [6013

GRAMOPHONE AND SOUND
EQUIPMENT-WANTED

WANTED, H.M.V. single -speed 45rpm auto-
matic record changer.-Williams, 73, York

Rd., Guildford. [5970
NEW COMPONENTS

PARTRIDGE ultra -linear output transformers
(6). type T.P.3064/2; new, unused; £5/5each.-Al Services, 7, Hurley Rd., London,

S.E.11. [5972
CRYSTAL microphone inserts (Cosmocord

Mic 6/4), in popular demand by Hams and
sound engineers: guaranteed newly made and
boxed: 15/6 post free.-Radio-Aids. Ltd.. 29.Market St., Watford. (0169
CONSTRUCTORS.-Every type of component

pa supplied for constructors, brand new
and allrt guaranteed, at below list price; all
types of condensers, resistors, valves andtransformers; stamp for lists: very quick
M.O.S.-D. R. Smith. 47, Stannary St.. Hali-
fax. Tel. 66865. [0004

FOR
SALE AND WANTED

ADVERTISEMENT FORM

TURN TO
PAGE NO. 163
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"AUTO MAT
THE 100%, RELIABLE CHARGER
As supplied to the Ministries, Airlines, etc. Rec-
tifier stacks, best makes, with or without
Transformer, 1 Watt to 1 Kw. Complete Power
Units to order.

CAR HOME CHARGER
2 AMP.

This new, robust, utterly
reliable 6 v./12 v. 2 amp.
charger with funnel cooled
selenium rectifier, for A.C.
215/240 v., wt. 71b:,
ammeter model 5716, p.p.
2/-. glowing indicator
model 52/-. Ditto but

amp., add 12/- to above.
Truck charger 6 v./12 v.
5 amp., £6110/-.
FOOLPROOF CHARGER
KITS. Reliable and long

lasting as sold 13 years thru' W.W.-New No. 2 kit 12 v.
2 amp. rectifier, 50 watt impregnated trans., ballast
bulb for 6 v./12 v. charger, 29/6, p.p. 2/, Handsome
steel case, 10/- extra. Ditto but ammeter model, add
11/-. No. 1 kit, 12 v. 3 a. Westalite rectifier, 65 watt
trans., ballast/indicator bulb for 2 v., 6 v., 12 v. charger,
421-, P.p. 9 -; special case louvred, punched, masa. grey,
12/6. No. IA kit, 3 a., reel, 65 watt trans., ballast res.,
ammeter, for 2 v., 6 v., 12 v., 3 a., 51/-, case 12/8 extra,

SELENIUM RECTIFIERS, new stock, best makes, 90 mA.
to 10 amp., 2 v. to 110 v.-Examples, 12 v.2 a., h. wave,
7/-, f.w., 9 -, 12/14 v. 3 a. to 3.4 a., 15/, p.p. 8d. 12 v.,
5 a., 24/-, large finned 6 amp., 29/- 24 v. 0.3 a., 9/-,
24 v. 1 a., 13/6, 24 v. 1.5 a., 15/6, 24 v., 5 a., 42/,
6 a., 55/-, 50 v., 1 a., 25/-, 2 a., 28/-, P.P. 1/-. H.T.
Recta., selenium, R.M.2, 3/4, 250 v. 6 mA., Weetal,
6/-, 260-0-260 80 mA., 14/, 250 v..100 mA. bridge,
14/-, 140 v. 25 mA. h.w., 5/, P.P 7d. 24 V. 2 amp.,
19/-, 24 v., 0.5 a., 11/6.

CHAMPION PRODUCTS
43 UPLANDS WAY, LONDON, N.21

'Phone: LAB 4457

SURPLUS
TRANSMITTERS. Over 70 different types
in stock, ranging from the BC611 American
Handie Talkie to the Marconi SWB-8,
3,500 watts.

RECEIVERS. Nearly 100 types available
from IS kc. to 1,000 Mc/s., including portable
and directional, the smallest hand held and
the' largest weighing 10 cwt. and using
85 valves.

TEST EQUIPMENT. American only.
Over 100 different types of instruments in
stock.

VALVES. American, over 200 types.
British, over 150 types.

RECORDING GEAR by Dictaphone,
M.S.S., Amertype, Soundscriber, Armour,
R.C.A., Utah, Memovox, Edison, etc., for
disc. wire, film and tape.

POWER SUPPLY. Dynamotors, Motor
Generators, Rectifiers. Vibrators, Inverters,
from 2 volts 100 amps to 18,000 volts y amp.

AERIAL EQUIPMENT. Whips, I2in to
20ft. Masts 20ft. to 80ft Brackets, bases,
wire guys, beams.

MISCELLANEOUS. Amplifiers, Cabinets,
Chests. Chokes, Controls, Cords, Crystals,
Electric Accessories, Fuses, Hardware In-
sulators, Loudspeakers, Meters, Plugs, Relays,
Switchgear, Transformers, etc

Full lists available
Send your requirements. All packing and

.shipping facilities.

P. HARRIS
ORGAN FORD DORSET

Telephone: Lychett Minster 212.

COMPONENTS-SURPLUS AND
SECONDHAND

SPECIAL-PURPOSE
Triodes, CV.1098; in

original crates; £3 each.-Box 1790. [6001
RADIO CLEARANCE, Ltd., 27. Tottenham
AA Court Rd., London. W.1. Tel. Museum
9188.
ELECTROLYTICS. 'capacity, voltage. size, type
of mounting, price post paid; 400, 6v, 1X2in.
lug, 1/6; 250+250, 6v, 1X2in. lug, 1/6; 25, 25v,
5/ X14 W/E, 1/6; 500. 12v. 34)(15/, W/E. 2/-:
1.000+2.000. 6v. 1X3. clip. 3/9. 250. 12v. 5/8X
134' clip, 1/9; 10, 25v, 1/2X11/4 clip, 1/3:
50+50, 150v, 11/2X2, clip, 2/9; 100, 275v,
11/2X3, clip, 3/6, 60+250, 275/350v, 134X
41/2, clip, 6/3; 24,. 275, 7/sX2, clip 3/-;
8, 450v, 54X2, clip, 1/9; 16+16+8, 350/
425v, 15/8X2, lug. 4/3; 20+10. 450v, 1X3, clip,
4/-: 15+15. 450v. 20mf 25v. 1 X3. lug. 4/3:
8. 500v. lrAX23/.. 2/6, 32+32+8, 350/425v.
134X3. clip, 5/-; 32+32+2. 350/425v. 13/4X2,
clip. 4/3; 5, 150v. 5/a W/E, 1/3: 8+8.
450v, 1X2. clip. 3/9: 100. 350/425v. 13/4X3.
clip, 4/-; photo flash type, 1,000mf, 200v.,
1.41/.,,,, clip, 12/6; all ali cans, some with
sleeves, all voltages WKG, surge V where
marked, -new stock guaranteed.
TELEVISION chassis, cadmium plated, steel.
size 14X13X214in. complete with 13 valve
holders (9-B9A Pax. 1-B9A Cer. 2-B7G Cer.
1-Int. Oct. amph), 20 various tag strip cut
away for metal rect., line trans., etc.: 9/11
each, post paid.
FRONT and rear tube mounts to fit above
chassis, 3/- pair post paid.
P.M. focus rings, wide angle. tetrode tube.
fully adjustable, 12/- post paid.
SCANNING coils, wide angle, with mounting
lugs. 19/6, post paid.
MAINS trans.; 340-220-0-220-340v. 220mA, 4v.
6.5A, 4v, 3A, 4v. 1.5A, 2v, 1.511. 4v, 6.5A Pri.
0-205-225-245v. 30/- post paid.
MAINS trans., 250-0-250v, 120mA, 6.3v. 2.5A.
6.3v, 0.6A. Pri. 0-110-125-150-205-225-245.
16/6 post paid.C.T.V.IF's 34Mc/s, 2fid, 3rd, 4th, Vision, cans
13/16X13/16X21/2, slug tuned, set of three
5/6 post paid,
RADIO CLEARANCE. LTD., 27, Tottenham
Court Rd., London. W.1. Tel. Museum 9188.

10015
COUTHERN RADIO SUPPLY, Ltd., 11, LittleS

Newport St., London, W.C.2. See our dis-
played advertisement, page 160.
GOVERNMENT Surplus Illustrated Catalogue

No. 12, containing over 400 items of elec-
trical; mechanical and radio equipment for
experiments, etc.; price 1/6, post free.-Arthur
Sallis. 93, North Rd., Brighton, Sussex. [0093
1 ,000 rotary converters, 3 types, 12v andI 18v input, will give 230v 60m/a out DC
and 480v 40m/a out and 6.3, 12/6 each, post-
age and packing 2/6.-Kingston Electrical, 134,
London Rd., Kingston -on -Thames. [5973
MAGSLIPS at low prices, fully guaranteed,

3 in Resolver No, 5 (AP 10861), 50v,
50c/s, unused, each in tin, 35/-, post 2/1:
large 'stocks of these and other types.-P. B.
Crawshay 94, Pixmore Way, Letchworth,
Herts. 'fel. 1851. [0087

WANTED, EXCHANGE. ETC.

WANTED,
receivers A.P.R.4, also T.N.16, 17.

18, 19. etc. and any radio test gear.
LESLIE DIXON & Co., 214, Queenstown Rd..
Battersea. S.W.8. Macaulay 2159. 10176
METAL rectifiers wanted, large or -small

1099. quantities;
excellent prices given.-Bdx

15902
WANTED, valves, TV tubes, televisions.

radios. radiograms, tape recorders.-
Stan Willetts. 43, Soon Lane, West Bromwich.
Staffs. Tel. 2392. 15847
WANTED, HRO coils, Rxs, etc., A.R.88s.

BS348s, S27s, etc.-Details to R.T. & I
Service, 254. Grove Green Rd., London. E.11
Ley. 4986. 10164
WANTED, B.C.610 Hallicrafters, E.T.4336

V V transmitters and spare parts for same:
best prices.-P.C.A. Radio, Beavor Lane, Ham-
mersmith, W.6. [0079
'T'ERMINAL units for telephone and telegraph,

teleprinters, telephone handsets.-R. Gil -
Mien & Co., Ltd., 7, High St., Worthing,
Sussex. Tel. Worthing 8719. [5968

TRGENTLY wanted, manuals or instruction
kJ books, data, etc., on American or British
Army, Navy or Air Force radio and electrical
equipment.-Harris, 93, Wardour St., W.1.
Gerrard 2504. [5877
WANTED, good quality- communication RYS

tape recorders, test equipment, domestic
radios, record players, amplifiers, valves, com-
ponents, etc., estb. 18 years.-Call, send or
'phone Ger. 4638 Miller's Radio, 38a, Newport
Court. Leicester So.. W.C.2. 14824
WANTED, signal generators types TF144G,

TF517F, TF762A, frequency meters type
BC221, TS174, TS175; also receivers types
R1359 and R1294.-Send price and details to
Hatfield Instruments, Ltd., 175, Uxbridge Rd.,
Hanwell, W.7. Tel. Ealing 0779/9857. 10037
ALL U.S.A. V.H.F. test and communication

equipment', TS174, TS175, TS47, B.C.221
freq. meters; receivers 1294. 1359: Hallicrafters
8.27, S27CA, 'U.S.A.; APR4 and tuning units
TN16, 17, 18 and 19, RCA AR88D-LF. Halli-
crafters SX28: valves 707A -707B, 2K28, 2K39.
2103, 2K41; highest offers given by return.-
Ger. 8410 and 4447. Universal Electronics, 22,
Lisle St., Leicester Sq., London. W.C.2. 10229

VALVES WANTED
ALL types of valves British or American,

transmitting and receiving; keenest cash
prices paid. What have you to offer?-Write
or call Lowe Bros., 9a, Diana Place. Euston
Rd.. N.W.1. 14485

CABINETS
LEWIS RADIO have the best selection and

finest finish.-See page 160. [0224

SWITCHBOARDS
(Ex-A.M. A. D. 1240)

A SPECIAL PURCHASE
of these versatile SWITCHBOARDS from
the Air Ministry enables us to offer the com-
plete installation comprising:-
. SWITCHBOARD A. D. 1240
 Rectifier Supply Unit
 Spares Case (10 years spares)
 Operator's Head and Breast Set
 Fused Protector Unit
at the ridiculous price of only

A set of data sheets and
photos will be sent for
a deposit of 20/- (re-
turned on receipt of
photos in good order).

(complete as above)
As Switchboard A. D. 1240, this unit has 2
Exchange lines plus 14 Extensions plus
Operator's position. It can easily 'be modified
for use as 16 Extension lines plus Operator, or
7 Exchange lines plus 7 Extensions plus
Operator, or any use between these (e.g. 3 Ex-
change lines plus 13 Extensions plus Operator).
Enquiries are invited for Component Parts

as listed above.
HATTER & DAVIS (RELAYS) LTD

126, Kensal Road, London, W.10
LADbroke 0666

A SPECIAL OFFER OF
AERIAL MASTS

R.A.F. Type 53

36 ft. HIGH
Kite comp:Ice--

9 tin. dia. Tubular Mee'
(Copper Plated) Sections of
fit. length, top -section and
base, Pickets, Guys and
Fittings.
Canvas Carrying Bags contain
all items.
YOU can purchase this nor-
mally expensive MAST for
a fraction of its cost, I.e.,

£7.10.0 ONLY
(Carr. 7/6)

The MAST Is particularly
suitable to take aerials for
Tx., Rx., F.R. and T.V.
(especially COMMERCIAL),
and has many other- uses.
Extra 4ft. sections can he
supplied at 1116 Per section.

AERIAL MAST
ARMY TYPE No. I. ZA 27691

32 ft. HIGH
Lightweight kit comprising: -10 steel
Screw -in sections of approx. lin. dia.
Spray painted, together with complete
set of guys, insulators, pegs, etc. All
in canvas carrying bag. Ideal for per-
manent lightweight installations or test

sites' camp- Es .10ing, etc. . 0 (Carr. 7/6)

HATTER & DAVIS (Relays) LTD.
(Dept. WW)126 Kensal Rd., London, W.10.

LADbroke 0666
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GALPIN'S
ELECTRICAL STORES

408, HIGH STREET, LEWISHAM, S.E.13.
Tel.: Lee Green 0309. Nr. Lewisham Hospital.

TERMS: CASH WITH ORDER
(No C.O.D.).

All Goods sent on 7 days' approval against
cash

Notice: Owing to increases in Freight and Copper
Wire prices we have no alternative but to increase
our prices accordingly; all prices quoted are
carriage paid unless otherwise stated.
MAINS TRANSFORMERS. Inpir: 2001
230 Volts OUTPUT 09/18 Volts at 3.4 amps.,
25/. each; another output 124/0/12k volts 2 amps.,
25/. each ; another suitable for soil heating, garage
lighting, etc., 0/4/7k volts, 20125 am_ps., 52/6
each; another 4 volts 2C amps. twice, 35/. each.
EX -GOVT. ROTARY CONVERTORS
24 volts D.C. Input 50 volts 50 cycles, I phase
at 450 watts. OUTPUT (complete with Step Up
Transformer) from 50 volts to 230 volts, E13/10/.
each or CONVERTOR only 69,10' -each.
EX -NAVAL ROTARY CONVERTORS
110 volts D.C. Input. Output 230 volts 50 cycles
1 phase 250 watts capable of 50 per cent. overload,
in good condition, guaranteed weight approx.
110 lb. E13/101- each.
MAINS TRANSFORMERS all 200/250 volts
primaries (New) Heavy duty Output combination
of 0/6/1/18/24/30/36 volts 4/5 amps., 38/6 each.
Ditto 6/8 amps., 51/6 each. Ditto 15 amps.
Output 75/- each. Another with combination of
0/6/12/18/24 volts 6/8 amps., 51/6 each. Ditto
10/12 amps., 58/6 each. Ditto 25/30 amps.
Output 85/- each.
MEDIUM SPOT WELDER TRANS-
FORMERS. Input 200/250 volts, OUTPUT
combination of 0/2/4/6/8/10/12 volts at 50/70 amps.
E5/7/6 each. Ditto 120/150 amps. Output.
67/10h each.
PRE -PAYMENT I/. SLOT METERS 200/
250 volts A.G. 10 amp. size only, 100 per cent.
overload set at 2d. per unit (guaranteed
12 months), 63/17/6 each. Ditto credit type
10 amps. only, 25/- each.
RECTIFIERS FOR CHARGERS 6 or 12
volts Output 2 amps, 9/6 each, 4 amps., 22/6
each, 6 amps., 36/- each. MAINS TRANS-
FORMERS to suit, 25/-, 30/- and 46/6 each
respectively.
EX -CANADIAN EX -GOVT. ROTARY
TRANSFORMERS for No. 19 receiver. Input
12 volts D.C. OUTPUTS 275 volts 110 M/amps.;
also another output of 500 volts 50 Mamps.
completely smoothed, 30'- each.
AUTO WOUND Voltage changer TRANS-
FORMERS. Tapped 0/110/200/230/250 volts
200 watts, 48;6 each; 350 watts, 57/6 each; SOO
watts, 76/6 each; 1,000 watts, E6/5/- each; 1,500
watts, E8/51 -each; 3,000 watts, E17/10/..
EX-R.A.F. ROTARY TRANSFORMERS. In-
put 24/28 volts D.C. OUTPUT, 1,200 volts
70 Mlamps. I hour rating, I0/- each. Ditto
18/24 volts D.C. Input 450 volts 50 Mlamps.,
Output constant, 25/- each. These latter ones
can be used as motors off A.C. mains with a little
alteration.
LARGE RECTIFIERS output 50 volts I amp.
with an input of 7075 volts A.G. 10/- each.
EX-R.A.F. MORSE TAPPING KEYS, 5/ -
each. SING LE EARPHONE with carbon
microphone 40 ohms, 8 6 each.
ROTARY CONVERTORS. Input 24 volts
D.C. Output 50 or 100 volts 4.C. 500 cycles
I phase at 300 watts, L8/101- each.
DESK -TYPE TELEPHONES for office inter-
com. with numbered dials, 55/- each. Moving
coil VOLTMETERS Switchboard type, 6 inch
scale 0 to 200 volts, 25/- each. Ditto 0 to 100 volts.
25/. each.
EX -GOVT. E.H.T. TRANSFORMERS. Large
type. Two transformers in one case in Oil Input
230 volts OUTPUTS 4 or 5.5. K.V. at 30 M/amps.,
6.3 volts 2 amps., 4 volts 3 amps., 2 volts 2 amps.
These transformers can be used separately out of
the case, size dismantled approx. 3kin. x Sin. x
Sin. and Skin. x Sin. x E4/51- each.
Any TRANSFORMERS made to order within
7 days from date of order. Please ask for quote.
Numerous other items in stock. Please ask for
quotation.
EXTENSION P.M. SPEAKERS. 8in. 3 ohm
speech coil. Guaranteed. 1019 each.
MAINS TRANSFORMERS 110/250 volt
input, 300/0/300 volt 70:80 M/A, 12 volt IA,
4 volt 2A. Useful for Wireless, Model Trains,
Chargers, etc., or as an 80 watt Auto-Transforme-
110/250 volts. 10/9 each. Guaranteed.

Clients in Eire & Northern Ireland, please ask
for quotation as to carriage charges. The above
charges only apply to England

WIRELESS WORLD

CABINETS
WALNUT radiogram and television cabinets,

soundly cr.Astructed; stamp for details. -
R. Shaw, 69, Fairlop Rd., Leytonstone. E.11.

(5849
REPAIRS AND SERVICE

MAINS transformers rewound, new trans-
formers to any specification.

MOTOR rewinds and complete overhauls: first-
class workmanship; fully guaranteed.
F.M. ELECTRIC Co., Ltd.. Potters Bides..
Warser Gate, Nottingham. Est. 1917. Tel. 47898.

10113
LOIIDSPEAKERS repaired promptly. -Model

Loudspeaker Service, Bullingdon Rd.
Oxford. 15963

MAINS transformers, E.H.T.s, chokes, field
coils, etc., promptly and efficiently re-

wound or manufactured to any specification.
LADBROKE REWIND SERVICE. Ltd.. 820a.
Harrow Rd.. London, N.W.10. 10222VAC., drill armatures rewound 17 each;/6

special terms for quantities, fully guaran-
teed. -K. Remington, 4, Teapot Lane, Maid-
stone. 16026

TRANSFORMER rewind service mains.
E.H.T. transformers and chokes, prompt

delivery, range of replacement types ex -stock
or manufactured to your specification.
METROPOLITAN RADIO SERVICE Co., 75,
Kilburn Lane, London, W.10. Ladbroke 2296.

[0200
REWINDS and conversions to mains and out-

put trans, pick-ups, fields, clock coils, etc..
from 4/6: P.P. equipment a speciality; all work
guaranteed.-N.L. Rewinds. 173, High Rd..
Willesden Green, N.W.10. Tel. Wordsworth
7791. [6022
TN. C. BOULTON for repairs to any loud -
x.." speaker, specialists on heavy and P.A.
types; cone assemblies. field coils, repair acces-
sories, pressure units, microphones; trans-
formers rewound and to specification: motor
rewinds.-Lumby St.. Manchester Rd.. Brad-
ford. Tel. 22838. 1.0171

PAINTS. CELLULOSE. ETC.
AINT spraying handbook, 3/6 post free.P cellulose and synthetic paints and all spray-

ing requisites supplied: catalogues free. -Leo-
nard Brooks, 53. Harold Wood, Romford. 10207

BUSINESS OPPORTUNITIES
SPARE -TIME services of versatile transmit-

ter production and design engineer required
in return financial partnership; golden oppor-
tunity for right person; S.W. London. -BM/
CVWK, London, W.C.1. [5981

WORK WANTED
WIRING and assembly of electronic items;

specialize small quantities. -Box 1756.
[5986

ELECTRONICS manufacturer, Watford dis-
trict, has facilities available for light

assembly work. -Write Box 1798. 16002
TOROIDAL, layer R.F. winding; polythene

moulding; metal work and machining: pro-
totype design and manufacture; A.I.D.
approved capacity available. -Bel Sound Pro-
ducts Co., Marlborough Yard, Archway. Lon-
don. N.19. Arc. 5078. 10187

CAPACITY AVAILABLE
FACTORY Capacity available for the follow-

ing categories:
PLASTICS Injection Moulding (3 01).
ALUMINIUM Die -Casting.
LIGHT Engineering.
ELECTRONIC Sr Electrical Assembly. Loca-
tion Wiltshire. -Box 0077. (0114

CAPACITY exists for prototype models of
electronic and mechanical equipment:

highest quality work, prompt delivery. -Walker
Bros., Box 1755. [5985

MISCELLANEOUS
BAND III Convertors £4/12/6 trade, guar. 2

years. -G. A. Strange, N. Wraxall. nr.
Chippenham, Wilts. 15777

TRANSLATIONS;prompt service by experts;
any language; any subject.-Tran-Cell Ser-

vices, Ltd., 2, Surrey St.. Worthing, Sussex.
[5929

METALWORK, all types cabinets. chassis,
racks. etc., to your own specification;

capacity available for small milling and cap-
stan work up to lin bar.
PHILPOTT'S METAL WORKS. Ltd. (04B1). -
Chapman St.. Loughborough. [0208

NTOUR own tape recording transferred to disc
78s or L.P.s. Write. call or 'phone Queens -

way Private Recording Studios. 123. QueenswaY.
W.2. Tel. Bay. 4992. Studio Recordings. 16023

TAPE/DISC for connoisseurs, use Britain's
oldest full-time transfer service; 40 min.

L.P. 3gns; special prof. qual. tape, 25/- and
21/ -.-Sound News Productions, 59, Bryanston
St.. W.1. Amb. 0091. [6034

TAPE to disc recording, 48 -hr. service; L.P.
130 min.) 22/-, 78's 11/-: s.a.e. leaflet. -

Comprehensive Recording Service, A. D. Marsh,
Little Place, Moss Delph Lane, Aughton, Orms-
kirk, Lancs. Aug. 3102. [5980

BUILD your own TV and learn about its
operation, maintenance and servicing.

Qualified engineer -tutor available whilst you
are learning and building. Free brochure from
E.M.I. Institutes, Dept. WW5B, London. W.4.
(Associated with H.M.V.) (0180
SUPER -TONIC Sun Ray Lamps, Ultra Violet

Infra -Red combined. Superb Therapeutic
quality, controlled output. automatic exposure.
All mains, listed E7/10 -Our price 80/-. S.a.e.
for illustrated brochure, Dept. 22, Scientific
Products. Cleveleys. Lancs. f 5770A
D0 you record on tape? Personal greetings,

etc.. we can dub on to disc; standard,
78rpm 10in disc. double -sided 12/6. 12in 15/6;
long playing 33IArpm, 10in 20/- and 12in 21/6.
-Further details from Guildford Smallwares
(Birmingham),'Ltd.. 30. Graham St., Birming-
ham. 1. Tel. Central 2027. [5969

-TUNERS
FM

153

FM81/Mk11

F.M. V.H.F. TUNER completely stable drift
free tuning. Volume control. Tuning indica-
tor. A.V.C. Sensitivity better than 4µV for
20 db quieting. 21 gns. Tax paid.

A.M. 9 band all wave tuner. 13 rn.-570 m.
Band spread, variable selectivity. Tuning
indicator. Logging scale, delayed amplified
A.V.C. Tropicalised. Sensitivity better than
2 AV for 250 m/v output £46/4/- tax paid.

FM/AM

S5/FM

FM AM World Wide A.M. in 2 ranges.
SSEFM: 12.5 m.-37 m.; 35 m.-100 m.; 90 m.-
250 m.; 190 m.-250.
S5/FM: 16 m.-50 m.; 195 m.-550 m.; 800-
2,000 m. Sensitivity better than 10 AV on all
ranges. PLUS completely stable drift free
VHF.FM. Sensitivity better than 8µV for 20
db quieting. Tuning indicator on all bands
AM and FM. 0412,6 tax paid.
All tuners suitable for modern high quality
amplifiers. Most tuners available with
Escutcheons in Gold, Silver or Bronze.

C. T. CHAPMAN
(Reproducers) LTD

RILEY WORKS, RILEY STREET,

CHELSEA, S.W.1 0

FLAxman 4577:8

Export Enquiries Invited
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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 144
pages of intensely inter-
esting matter, it includes
full details of our up-to-
the-minute home study
courses in all branches of
TELEVISION and
RADIO, A.M. Brit.
I. R. E.. City &

Guilds, Special Tele-
vision, Servicing, Sound

Film Projection, Short
. Wave, High Frequency and
General Wireless Courses.

We definitely Guarantee

NO PASS -NO FEE"
If you're earning less than /15 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
3886 COLLEGE HOUSE,
29-31, WRIGHT'S LANE.
LONDON, W.8.

*<-0-ENGRAVING<>i

0

0

0
0
0
0

Electronic Equipment, Scales,
Indicators, etc. Send or phone

your requirements.
A.G. ENGRAVING

292 EARLSFIELD ROAD, S.W.I8
Phone: BATtersea 9897

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Build your own Tape Recorder
with the

'ASPDEN'
TAPE DECK KITS

Compact model
x I lin., 5in. reels kit L7 10 0

Standard model
10}in.. x I5in., 7in. reels kit a 10 0
Easy to assemble, with full working
drawings and instructions. First class
motor, latest design High -Fidelity heads.

and the recorder
AMPLIFIER kit ES 18 0
Power Pack kit, E2 18 6

(without valves)
Carr. extra.

" The complete deck will be very handsome
and I am pleased with the general work-
manship." G. C., Southampton.
Send stamp for full particulars to: -

W. S. ASPDEN,
10, MARKET STREET, WESHAM,

KIRKHAM, LANCS.

MISCELLANEOUS
TAPE to disc, LP 22/, 78 111-; s.a.e. leaflet.

-Marsh. Little Place. Moss Delph Lane.
Aughton, Ormskirk, Lancs. [5705
COIL Winding Machine. Neville's. Type

Montreal. Only had very little use. Per-
fect condition including electrical equipment
and reel stand. Open to reasonable offer. -The
Medical Supply Association, Ltd., 53, Park
Royal Rd., N.W.10. Elgar 4011. [0197
ROTATING aerial masts with dial and vernier

drive (360deg), ideal for experiments with
directional communication; each mast in three
sections, easily assembled, total length 16ft,
strong fabric carrying bag, brand new, made
by G.E.C. for U.S. Navy type T.P.S. radar;
price £7/10.-Marlek Company, Ltd., 22, Mont-
pelier Rd., London. W.5. Tel. Per. 0042.

[6031
TTA aerial assemblies for Channel 8 or 9 con-

sisting of director two driven elements
moulded insulator and mounting bracket; these
aerials are of American manufacture and repre-
sent amazing value; our price 10/- plus 2/6
postage and packing, special trade prices, high
grade, low loss, co -axial cable 1/- per yard,
postage and packing 1/6 per 12 yards extra,
WALTONS Wireless Stores, 48, Stafford St.,
Wolverhampton. [0145

NOTICES
COUNTY BOROUGH OF BOLTON -Education

Department.
BOLTON Technical College.
FULL-TIME Course in Electronic Engineering.
A THREE-YEAR full-time course in Electronic
Engineering is now available. Candidates
should be in the age range of 16 to 18, and
have taken, or be taking, General Certificate
courses at the Ordinary level in Mathematics
or Physics, or equivalent courses in technical
institutions. Entry to the second year is open
to candidates of O.N.C. or G.C.E.. Advanced
level standard.
THIS rapidly developing industry offers new
and attractive openings to qualified men.
APPLICATION forms and particulars may be
obtained from the Principal, Bolton Technical
College, Manchester Road, Bolton. Early
application for the course, which commences
in September, is desirable.
W. T. SELLEY,
CHIEF Education Officer,
Education Offices,

Nelson Square, Bolton. [6039
BRITISH SOUND RECORDING ASSOCIA-

TION. Details of membership, open to
the professional sound recording engineer and
all others interested in recording high quality
reproduction and other branches of audio
engineering,together with details of the Lon-
don lecture programme and the Manchester,
Portsmouth and Cardiff Centres, may be ob-
tained from the Hon. Membership Secretary,
H. J. Houlgate, A.M.I.E.E., 12, Strong bow Rd.,
Eltham, S.E.9. [003

SITUATIONS VACANT
RESEARCH Laboratory.
ASSOCIATED Electrical Instruments, Limited.
LABORATORY Assistants are required in the
Nuclear Physics Section for experimental work
in High Vacua, electronics and electrical
engineering.
APPLICANTS should hold O.N.C. in Electrical
Engineering or Applied Physics or the equiva-
lent. Experience in the above fields would be
an advantage.
EXCELLENT opportunities for promotion to
higher grades by study for additional qualifica-
tions are given, and the appointments are
pensionable.
THE laboratory serves a large group of com-
panies. It is situated in pleasant rural sur-
roundings near Reading with a fast train
service to London. Please write, giving full
details of qualifications and experience, quot-
ing Reference No. N/Gen/A/4 to Personnel
Officer.
RESEARCH Laboratory,
ASSOCIATED Electrical Industries. Limited,
Aldermaston Court, Aldermaston. Berkshire.

[6038
SURREY Education Committee.
KINGSTON -ON -THAMES Technical College.
Fassett Road. Kingston -on -Thames.
ENGINEERING Department.
REQUIRED as soon as possible, Laboratory
Technician for the Electrical Machines, Elec-
trical Science. Advanced Measurement.
Materials Testing Laboratories of the College.
Duties to include the construction. maintenance
and repair of Electrical Machines and Elec-
trical Apparatus. Candidates must have ex-
perience in Electrical work and preference will
be given to holders of an Ordinary National
Certificate or Higher National Certificate in
Electrical Engineering. Salary on either Mis-
cellaneous Grade III. £445X£15/20-£510 p.a.
or Grade IV. £490X£20/30/15-£575 p.a.
according to qualifications and experience. plus
London Weighting £30 p.a. for men of 26 years
or over. Conditions of service in accordance
with the National Joint Council Scheme. in-
cluding superannuation.
APPLICATIONS should be addressed to the
Principal as soon as possible. [5996
McMICHAEL RADIO, Ltd., Slough. Bucks,

have vacancies from time to time for
electronic engineers to be engaged on Govern-
ment projects; those wishing to be considered
are invited to write fully to the Chief Engineer.
Equipment Division. [0198
UNIVERSITY OF ABERDEEN -Electronics

mechanic required for medical physics
laboratory, for construction of equipment from
outline specifications some general workshop
experience expected; scale £380 to £545, plac-
ing according to experience. -Applications in
writing to Secretary. Marisclial College. [6041

BENSON'S
ETTER
ARGAI NS

VIBRAPACKS, new, Mallory, D.C. 12 v. to 250 v.
80 ma-, 18/8; Jtfferson.Travere, 12 v. to 150 v.
40 mA., smoothed. Black crackle, 16/6. (Poet 2/9
each). AERIALS, 2 element, Band 3, new, es -Govt.
15/-. RESISTORS, hi -stab, close-tol. 10() to 5.1 m.,
11- each. (Quantities available). Vitreous enamel.
5 0 to 100 k.; 3 to 12(1 w. sires, 1/- and 1/6'
Portable RADIATION MONITOR 39992/13, with'
Geiger; 110/220 v. A.C. input, £12/10/-. METERS,
1 mA. F.B.D. M.C. Olin, dial, flush mtg., Weston, 45/-.
SPLITTERS, 15 a.. G.E.C., D.P. switch, 4 fuses, new,
1115v65,6./1RXI/lv6RO,1. 001/22106nr/s. with 1/VB137, 1/CV66,

I.F. AMPLIFIER 178 (for
this), 16.5 me/e. with valves, 15/6 (postage 2/6 each).
AERIAL RELAYS (co -axial) clo 12/24 v., 7/6.
CLOCKWORK Contactors, 2 impulses per sec., gm.
U.S.A. type, small, 9/6. R1855, new improved type,
37/6 (care. 7/6). R1392A, DAMAGED METERS,
100/150 me/s, 13 _valves, used, good condition, £4
(care. 10/-). Throat mks., U.S.A., new, 2/6. BENDIX
RA-10/DA/DB, 4 Wavebands: Long, Med., 2.5 and
5.10 me/e. 8 valves. NeW, (care. 10/-). RELAYS,
6 v. 2 break, 1/6. RHOS IF Strips only, complete
new, with valves, 25/-; lees valve°, 12/6 (poet 2/6).
BRAND NEW R.F. UNITS. TYPES 26 or 27, 27/6:
(Postage 2/6); R124, RI,25, Soiled, 10/6. MOTORS.
Synch. 3,000 r.p.m., 10 VA, 1110 v. 511 c., New, 10/-.
synch. 230/250 v. A.C. 1 r.p.m. final, new, 29,/6.
GRAM. Motors 250 v. Garrard with governor. 30/ -
(Post 219). I.F.T.a 10/13 me/e., canned, new. 1/3.
muss Coil -packs, new, 12/6. Used, Da POWER
PACK, new 200/360 v. A.C. input. Output 250 v.
D.C. 80 mA., 6.3 v. 3A and 24 v. 1A, D.C., VV.
(carr. 2)9).
AUTO -TRANSFORMERS, 110/220 v., 400 v, New,
80/-. CHOKES, L.F. Ferranti, 10H, 150 mA., Screened,
7/8. 10H. 200 mA., 8/6; 3H 200 mA., 5/6.
RECEIVERS 114: 115/145 mks. Valves:- 3/EF91,
2/E1,91. 5 gang tuner, new; miniature construction.
I.F. 9.72 mics 37/6 (Less valves, 7/6). Wafer switches:
1 pole 6 way 5 bank, 3p. 3w. lb., each 2/-. Speakers,
12 inch Goodman, new, 120/..
DYNAMOTORE D.C., 6 v. input, 250 v. 80 mA.
output, 10/6. Filter. for these 2/6. EDDYSTONE
12 v. to 190 v. 75 mA., cased, 15/- (post 2/9). 11 v.
to 900 v. 200 mA., cased, 13/6

15600(c:75.007/6mA). .. L1016.Rectifiers:600 v.30 mA.,
 1,000 v. 30 mA., 7/8.
List and enquiries. S.A.E. please! Terms: C.W.O.
Postage extra Immediate despatch.

Callers and Post
W. A. BENSON (WW), S II P E

Caller.
D I 0

L30i,13 .RwatohibAn3e. Rd., whi(W'ettLelpe) ..116

STO 1604 P001 1. ROY 1130

e. BRAD[ ATIIC 
HIGH CLASS

TAPE RECORDING EQUIPMENT
HEADS, DESKS, TAPE, ELI

Send for lists
BRADMATIC LTD.

STATION RTO.AlephIL.Arillit,28 1118111l2MINGHAM

EXPANDING COMPANY with
world sales of electronic equipment
offers to a first-classELECTRONIC
ENGINEER: -

Attractive salary. Good working
conditions in a modern research
laboratory. A permanent and pen-
sionable post. Unfurnished flat
and removal expenses.
The work includes: -

The application of electronics
in an entirely new field. Projects
of considerable interest. The design
of unconventiona; circuits and sys-
tems. Use of pulse techniques,
scanning systems and transistors.

Candidates should possess one of
the following qualifications: En-
gineering or Physics Degree, Grad.
I.E.E., or H.N.C. and have some
experience in circuit design.

Applications will be treated as
confidential and should be made to:
The Research Department, . F.y
Crosfield Ltd., 232, Old Street,
E.C.1.
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11"-T.V. TUBES -14"

17" TUBES £7.10.0

14" TUBES £5.10.0

6 MONTHS' GUARANTEE

RECTANGLE, LATEST TYPES. Please
state type and make required plainly
Huge purchase makes this possible. Pease
print name and address.)
12in.-45-al I of modern manufacture

CLEARANCE
Other types may be on our list of excess
stock. Must be cleared, from 12/6 each.
AI lsi zes to I 6in. Ins., carr., on al !types. 15'6.

CANDELABRUM, 19/9
3 -light fitting

WITH FREE GIFT OF THREE
SHADE BOWLS (post 2'9). Money
back guaranteed.

SPEAKERS, 13/9. Ain, std.; P.M. 3-b
ohms Guaranteed Post 1/9.

V.H.F. 1125 RECEIVER, 7/9 Complete
with valves. Drawing Free. Post 2/3.

V.H.F. 24 RECEIVER, 10/6. Complete
with valves. New X.W.D Post 2/3.

V.H.F. 1466 RECEIVER, 27/6. Complete
with valves. Tunes 30-40 Mc/s. Tuning
dial and gang. Free drawing with purchase.
Carr. 4/6.

AMPLIFIER NO. 165 5/9. X.W.D.,
Contains resist.' conds., coils, trans., etc.
with drawing. Post 1/9 (less valves).

RECEIVER No. 71. 6/9. X.W.D. Full
of gear, resis., etc.: Works V.H.F. Drawings
free with order. Post 1/9 (less valves).

TRANSMITTER No. 53, 6/9. X.W.D
V.H.F. with coils, tuning toads., fixed conds.,
resist., switching, etc., less valves. Post
1/9.

METAL RECTIFIERS, 5/9. 250 v.,200mA
Post 113.

METAL RECTIFIERS, 3/9, 250 v. 80 mA.,
post 1/3.

TELEPHONE
SETS,
Complete with
morse key, bell,
lack plugs, etc.
(less handset).
Post 3/6

O.P. TRANSFORMERS, 1/3. Std. 3-5
ohms. Salvage, guaranteed. Post 1'3 or 6 for

COIL PACKS, 3/9. Complete with 2
gang cond.; pair 4651.F.s. (similar drawing)
and dial. Post 2/3.

POWER TRANSFORMER, 15/9. Mains
350-0-350 v. 250 m amp., 6 v. (iie 5 amp., 4 v.
/a 5 amp., 4 v. /0 5 amp.; 4 v. centre
tapped. Post 2,3

POWER TRANSFORMER, 15/9. Mains
350-0-350 v. 250 mtamp., 6 v. @ 5 amp.,
6 v ,ct 5 amp. 22 volt at I# amp. Post 2!3.

MONEY
BACK

GUARANTEE kis! itAea
621 ROMFORD ROAD, LONDON. E.I2
CWO on COD TEL: GRA 6677

SITUATIONS VACANT
THE COLLEGE OF AERONAUTICS.
APPLICATIONS are invited for the appoint-
ment as Deputy Head of the Department 'of
Aircraft Electrical Engineering. Candidates
should have had considerable experience of
research and development work on (a) guid-
ance and control of guided weapons, or (b)
radar or (c) use of analogue computers to
investigate guided -weapon or aircraft problems.
Successful candidate will be required to lecture
at a post -graduate level, to equip and supervise
laboratories and to assist in the administration
of the Department. Opportunities exist for
private research and consultative work, the
salary, dependent upon experience and qualifi-
cations, is within a range rising to £1,850 p.a.,
with family allowance and superannuation
under F.S.S.U. The College is residential; a
house at a reasonable rent will probably be
made available if required. -Applications, giv-
ing full particulars and the names and
addresses of three referees, should be forwarded
by 30th June, 1950, to The Recorder, The
College of Aeronautics, Crarffield, Bletchley.
Bucks. from whom further particulars may be
obtained. [5976
OLDHAM EDUCATION COMMITTEE.
MUNICIPAL Technical College.
APPLICATIONS are invited for the post of
Assistant Grade B in the Electrical Engineer-
ing Department to teach Radio Servicing. Tele-
vision Servicing and Allied Subjects. Candi-
dates must be well qualified, together with
gocd industrial experience and/or teaching
experience. Burnham Report Salary. i.e.,
within the range £525 to £934 per annum
according to qualifications and experience.
APPLICATION forms and further particulars
may be obtained from the Director of Educa-
tion, Education Offices, Union Street West,
Oldham, Lancs., to whom they should be re-turned within 14 days of the appearance of
this advertisement. 16005
THE POLYTECHNIC, 309, Regent St., W.I.
ELECTRICAL Engineering Department.
APPLICATIONS are invited for appointments
as Part-time Teachers for evening classes com-
mencing on September 24, 1956. Vacancies
exist in Electrical Engineering subjects (power
and telecommunications) up to the standard of
the Ordinary National Certificate.
FORMS of application may be obtained from
the undersigned.
J. C. JONES,
DIRECTOR of Education, [6011

WOOLWICH POLYTECHNIC, London,
S E.18.

PRINCIPAL: J. S. Tait, Ph.D., B.Sc., A.R.T.C.,
M.I.E.E., M.I.Mech.E.
APPLICATIONS invited for: -
GRADE B Assistant to teach chiefly Telecom-
munications and Radio subjects to Higher
National Certificate level. Applicants should
have either a degree in Electrical Engineering,
with ElectrOnics and Telecommunications or
an Honours degree in Physics. together with
experience in the Telecommunications field.
Industrial experience will be an advantage.
GRADE A Assistant to teach elementary Phy-
sics to technological and other students up to
the G.C.E. (Advanced Level), opportunities for
a suitably qualified candidate to do more ad-
vanced teaching may arise later. Industrial
experience would be an advantage.
BURNHAM scale -Grade B Assistant £621 to
£958. Grade A Assistant £546 to £863, both
starting salary according to qualifications and
experierce. Revised scales under consideration.
Particulars and application form from Clerk
to Governors, to be returned by 15th June,
1956. [6017
A EROPLANE and Armament ExperimentalEstablishment
REQUIRES
SKILLED men to serve as: -
INSTRUMENT and Electrical Craftsmen forlaboratory and aircraft installation work.
RADIO/RADAR and Electronic Craftsmen for
laboratory and aircrafft installation work.
AIRFRAME and Engine Fitters for aircraft
servicing and fitting of special equipment.
FITTERS and Turners for research workshops.
RATE of pay on entry for 44 -hour 5 -day week
171/4 plus 10/- merit lead or 171/4 plus 38/ -
merit lead according to experience. Prospects
of re -assessment of rate within 3 months, any
increase backdated to date of entry. Merit lead
can rise to 80/-. Starting pay assessed accord-
ing to experience.
TWO weeks (88 hours) paid annual leave; paid
sick leave scheme. Prospects of permanent
pensionable employment. Apply, giving details
of apprenticeship and experience to Air Com-
modore (Civilian Administrative Officer)
(W.W.I. A. & A.E.E., Boscombe Down, Ames-
bury, Wiltshire. [5999

WIRELESS OFFICER required by Western
Pacific High Commission for service in

BRITISH Solomon Islands Protectorate Posts
and Telegraphs Department for one year in
first instance, with prospect of renewal of con-
tract or of pensionable employment. Salary
scale (including Pay Differential) equivalent to
£840 rising to £1.070 a year, with gratuity at
rate equivalent to £96 a year. Outfit allowance
£32. Free passages. Liberal leave on full
salary. Candidates must be able to operate and
maintain internal communications equipment
and simple telephone systems. -Write to the
Crown Agents, 4, Millbank, London. S.W.1.
State age, name in block letters. full qualifica-
tions and experience and quote M2C/41690/WF.

[6030

SAKERs
6s.e,thu"st-
agmoiggith RADIO mammon

THE CONNOISSEUR'S CHOICE

JUNE 1956

FORTHCOMING EVENTS

I. The " Ultrasonic. "
A TREBLE REPRODUCER for
the efficient distribution of
sound over 1,000 cycles. This
new loudspeaker is recom-
mended for use with our I2in.
De Luxe and I 5in. Auditorium/
CS in multi -speaker systems.

The " Selhurst " ENCLO-
SURES.

2. A range of attractively designed
cabinets with single- or multi -
speaker combinations for a

natural reproduction of the
original sound.

Write for full details of our range of
High Fidelity equipment, which in-
cludes GOODSELL "Golden Range"
Williamson & Ultralinear Amplifiers,
Tone Controls, AM'FM Tuners, Tape
equipment, the world-renowned
ORTOFON dynamic Pick -Up, with
diamond or sapphire stylii, and the
WOOLLETT Transcription Gramo-
phone Turntable.

THE WILLIAMSON AMPLIFIER
WITH P.F.A. TONE CONTROL

£56

The ultimate
for sound reproduction

Mail orders only pending the opening
of our new showrooms.

Trade and Export enquiries invited.

JOHN L1ONNET & CO.
DEPT. W, 62-63 Queen Street, London, E.C.4

fel : CITY 7167
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FAIREST

AUDIO

MEANS

DUODE
Much to our regret, you did not find
Duode at the Audio Fair, for reasons
outside our control. The many friends of
Mr. Barker, who expected to see him,
will be very sorry to hear of the continued
ill -health which keeps him in the back
room. Nevertheless, new ideas emerge
and are as regularly incorporated in our
current production. Duode quality
maintains its commanding lead in
NATURAL SOUND REPRODUC-
TION.
No one in Britain need fail to hear
Dieode quality before buying his new
unit. Any radio or music dealer can get a
Duode from us, and if he will not, our
home test plan is available.
Why not solve your problem of getting
good sound and make a long-term in-
vestment in lasting pleasure by writing
us today.

DUODE SOUND REPRODUCERS
3, Newman Yard, London, W.1

CABLE CHEAPER IN
SMALL COILS

All coils 20-49 pis. in length, unless requested shorter.
All prices per 100yd. lot, lees supplied add 5%. Full 100 yd.
coils are available add 59' to any price. 3/029. 7/029
TWIN FLAT 1/044' 3/029 W/E W/

Plastic 51/- 70/- 88/8 153/6
Rubber 54/6 711- 86/6 150) -
FLUORESCENTS Comp.witb choke and starter less tube
Battens Sft. square shape, 47/6. Hexagon, 49/6.

4ft, square shape 37/6. Hexagon 3901
Condensers extra. jilt.. 9/8; Oft. (fa Send for full fluo.
and control gear and cable lists. Part carriage on small
orders please.
ERMISCO (W), 591 GREEN LANES. LONDON, N.8.

GP. rs.cr MAP

"PERMATIP"
AND

"PERMABIT"
INSTRUMENTS

FOR

GREATER
SOLDERING

EFFICIENCY

The soldering bit which main.
tains its face indefinitely without
attention. 25 models available for
mains or low voltage supply. Bit
sizes 3 32 to 3 8 inch. Full details
in booklet S.P.5 from sole
manufacturers :-

LIGHT SOLDERING DEVELOPMENTS LTD.
106, GEORGE ST., CROYDON, SURREY.

Tel. CROydon 8589

SITUATIONS VACANT
TECHNICAL Writer, for Glasgow area,

required by large precision instrument
company.
APPLICANTS should be familiar- with indus-
trial instruments, although those with other
electronic and electro-mechanical experience
will be considered, and able to write technical
service literature. The position can be progres-
sive for the right man and the initial salary
would be commensurate with experience.
APPLICATIONS, which can be made in the
strictest confidence, should give full particu-
lars of experience age and salary required, and
be addressed to Box 1856. [6014

ASSISTANTS (scientific). The Civil Service
Commissioners invite applications for pen-

sionable posts.
AGE at least 17'/,2 and under 26 years of age
on 1st January, 1956, with extension for regu-
lar service in H.M. Forces, but candidates over
26 with specialised experience may be admitted.
CANDIDATES must produce evidence of having
reached a prescribed standard of education,
particularly in a science or mathematical sub-
ect. At least two years' experience in the

duties of the class gable ll by service in a Gov-
ernment Department or' other civilian scien-
tific establishment or in technical branches of
the Forces essential in one of the following
groups of scientific subjects:-
(i) ENGINEERING and physical sciences. -
(ii) CHEMISTRY, bio-chemistry and metal-
lurgy.
(iii) BIOLOGICAL sciences.
(iv) GENERAL (including g'eology, meteor-
ology, general work ranging over two or more
groups (i) to (iii) and highly stilled work in
laboratory crafts such as glass-blowing).
INCLUSIVE salary scale £302 (at 18) to £611
(men) or £528 (women). Starting pay up to
£449 (men) or £407 (women) at 25. Women's
pay subject to improvement under Equal Pay
scheme. Somewhat less in provinces. Oppor-
tunities for promotion.

Further particulars, for which you are
advised to make early application, from Civil
Service Commission, Scientific Branch, 30, Old
Burlington St.. London, W.1, quoting S59/56.

ALABORATORY Assistant is required by
progressive firm engaged in the manufac-

ture of transformer cores.
APPLICANTS should be familiar with the use
of electrical measuring instruments, and should
have a good grounding in electromagnetics.
Salary in accordance with qualifications and
experience.
APPLY to the Chief Electrical Engineer, Telcon-
Magnetic Cores, Ltd., The Industrial Estate,
Chapelhall, Lanarkshire, Scotland. [6004

T gear design engineers required by North
London manufacturers of electronic equip-

ment: £1,000 per annum minimum salary for
men; pension scheme, etc.

WRITE, giving details of qualifications and
experience, Box 1611. 15967

ENGINEER required for development work on
Polystyrene film capacitors. applicant

should have practical experience in the capaci-
tor field and be familiar with winding tech-
nique.-Write Box 1957, I-6033

TWO young Radio/Electronic Engineers re-
quired by small Company on South Coast;

must have keen interest in circuit develop-
ment: H.N.C. desirable; write giving age, full
details experience and salary required.-Box
1916. [6018

TELEVISION Transformer Engineer required
in S.E.19, preferably experienced on

L.O.P.T.s or deflector coils; excellent prospects:
senior position; salary dependent on experience.
-Direct T.V. Windings, Ltd., 134, Lewisham
Way, S.E.14. Tid. 3696/2330, Ext. 10. [5995

DETAIL -Draughtsmen required for work on
machinery for the plastics industry, gen-

eral capability and initiative more important
that wide experience; good prospects, five-day
week, canteen facilities, contributory pension
scheme; salary based on A.E.S.D. scales.
APPLY: R. H. Windsor, Ltd., Leatherhead Rd..
Chessington, Surrey. Epsom 5631. 15998

MURPHY RADIO, Ltd., have vacancies in
their Electronics Division Laboratories for

engineers and assistants on design and develop-
ment work, and also on associated electro-
mechanical problems. Applicants will be con-

'sidered in the following categories:
1 CANDIDATES with engineering or science
degrees or equivalent who have experience in
industrial design.
2. GRADUATES who have completed Military
Service but have no experience in design work.
3. CANDIDATES with lesser qualifications but
who have considerable experience in industrial
design.
4. CANDIDATES under 21 who are at pre;
sent engaged upon H.N.C. part-time courses.
THE range of work involved is part of an
interesting long-term programme in an expand-
ing field and mcludes:
1. NAVIGATIONAL aids.
2. V.H.F. and U.H.F. transmitters and re-
ceivers.
3. PULSE systems.
4. MAGNETIC information recording systems
5. AERIALS, V.H.F. and U.H.F., for vehicles.
aircraft and fixed locations, together with
associated feeders and filters.
6. V.H.F./U.H.F. mobile radio equipment.
7 V.H.F./U.H.F. multi -channel radio links.
8 TRANSISTORS and associated circuit ap-
plications.
THESE posts are permanent and pensionable.
and offer good scope to men of ability. Ap-
plications, giving full details of qualifications.
age, experience, and indicating in which
branch of work interested, should be addressed
to Personnel Department (EDL), Murphy
Radio, Ltd., Welwyn Garden City. Herts. [5673

Fidel za
HAND BUILT

QUALITY
UNITS

MAJOR
10 -VALVE
RADIOGRAM
CHASSIS £3410/0

The Eidetic. range of real high fidelity equipment
includes three models giving VRF/FM reception as
well as the normal wavebands and superb gramo-
phone reproduction. All our equipment is designed
and built throughout by ourselves and constructed
entirely of British made components. Brief detail,
of the three AM/FM models are:-
Fidelia Major AM/FM, 12 valves, separate amplifier,
independent bass and treble controls, etc. ge1.4/./...
Eldella de Luxe AM/FM, 11 valves, 7 watt triode
push-pull output, C/11 tuning indicator, etc..
833/12/... Fidelia standard AM/FM, 9 valves, 9
watt triode output with all Fidelia features, £301-/-.
Fidelia F.M. Tuner Unit, 814/3/,
SPECIAL NOTE: AC/DC versions of all Fidelia
models can be built for those unfortunately having
a D.C. mains supply.

Full details of these and other
models willingly on request.

2 AMHURST ROAD.
TELESCOMBE CLIFFS,

EL RO Nr. Brighton,
te/4 SUSSEX

Tel.: Peatehaver. 3156

r
We specialise in manufacturing of
Chassis in all metals, large or small
quantities Co your own specifications.

V. W. BEANIISH
Shardeloes Garage, Shardeloes Rd.. New Cross,

London, S.E.14.
Telephone: TIDeway 4795

PRECISION SHEET METALWORK-

WAFER SWITCHES
TO SPECIFICATION

One or more A.B. Type " H "
wafer switches to any desired
contact specification.
Write for design chart and new
comprehensive price list.

SWITCHES FOR 912 -PLUS

SI (14061/BI)

1
14/6 pairS2 (14062/B I)

S4 (SS/556/I) .. . 11/6
S5 (SS/556/2) .. 10 6

Truvox Amplifier Switch Type
I2119/B3 : 14 6d.

SPECIALIST SWITCHES
23 RADNOR MEWS  LONDON W.2

AMBassador 2308
Enquiries by post or phone only
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TELE-RADIO 'Mg'

LEADING QUALITY
COMPONENT STOCKISTS

STEEL METER CASES WITH ALUMINIUM PANEL
SLOPING FRONT

41n. x 4in. x 41n. 8/6
5in. x 5in. x 8in. 13/6
6in. x 61n. x 12in. 22/6
SMALL STEEL TEST METER CASES WITH

ALUMINIUM PANEL
41n. x 4in. x 2 in. 6/-
61n. x 4in. x 3in. 8/-
81n. x gin. x 31n. 10/-
101n. x 6in. x 2i in. 12/ -

STANDARD STEEL CASES WITH ALUMINIUM
PANEL

101n. x Tin. x 7in. 22/6
121n. x Tin. x 71n. 28/-
141n. x Tin. x 7in. 32/6
141n. x gin. x 81n. 41/6
161n. x 9in. x 81n. 45/-
161n. x llm. x 8in. 51/6
1916. x ilia, x 10in. 58/-

18 S.W.G. ALUMINIUM CHASSIS.
8in. x 6in. x 2eIn. 7/6
101n. x 6in. x 211n. 8/3
121n. x 6in. x 2Iin. 8/6
12In. x 8in. x 201n. 9/6
14in.. 5in. x 2Iln. 9/6
141n. x 8in. x Olin. 10/6
14in. x 10in. x 211n. 11/-
171n. x 101,,. x 211n. 12/6

18 S.W.G. STEEL CHASSIS
141n. x 8in. x 2Iin. 9/8
141n. x 10in. x 211n. 10/3
171n. x 101n. x tin. 11/3
171n. x 10in. x Sin. 12/6
FULLY DRILLED CHASSIS FOR WILLIAMSON

AMPLIFIER 27/6
G.E.C. OSRAM " 912 PLUS " AMPLIFIER

DRILLED CHASSIS

' 912 PLUS " FRONT PANEL 14/6
PANL " Crackle Paint, Black, per tin 3/-

GARDNERS MAINS TRANSFORMER
OR. 6122; 230 v. 50 c. Primary; 300-100-0-

300 v. 60 En/ A.; 1,000 v. 2m/A; 5. v., 3. A.;
6.3 v., 4 A.; 6.3. v., 1 A.; 2 v., 1.5 A-Ikv.
insulation; 4 v.. 1.5 A-lkv. insulation
Ideal for oscilloscope

(P. & P. 3/.)
40f-

ELLISON TRANSFORMERS
ALL 200-250 v.; PRL UPRIGHT MOUNTING

P20. Sec. 250 v. 20 m/a., 6.3 v. 1 a., 5 v. 1.5 a. 23r -
P21. Sec . 250 v.30 mitt., 6.3 v. 2 a., 5 v. 2 a 24/9
51T162. Sec. 250-0-250 v. 60 m/a. 6.3 v. 3 a ,

5 v. 2 a. 25/4
MT137. See. 250-0-250 v. 120 m/a., 6.3 V. 7 a ,

5 v. 3 a. 40/6
MT123. sec. 300-0-300 v. 110 m/a., 6.3 v. 2 a

C.T., 0-5-6.3 v. 2 a. 43/-
MT190. Sec. 350-0-350 v. 120 m/a., 6.3 v. 5 a

C.T., 5 v. 3 a 43/9
MT178. Sec. 350-0-350 v. 150 m/a., 6.3 v. 5 a.

C.T., 5 v. 5 a 531-
WMT175. See. 422-0-425, 150 m/a., 6.3 v. 5 a.

69/-
FT53, Sec. 6.3 v. 1.5 amp. 8/3
FT58. Sec. 4 v.-6.3 v. 3 amp. 21/6
CR44. Sec. 13 v. 5 amp. Isolation 17/3
FT06.Sec. 2-3-6.3-8.5 v., 2 a. Isolation 24/-
5P70. Sec. 6.3-12 v. 3 a. 23/-
AT146 . 60 watt auto 22/6
AT92. 100 watt am. 33/-
T076.101, 150 m/a. choke 25/10
TC74 30 h. 20 m/a. choke 19/ -
Wades 40 h. 50 m/a. choke 12/6

Maim Transformer, drop through, 350-0-
350 v. 60 mA., 6.3 v. 2.5 a., 5 v. 2 a

Standard Primary 14/6

SUNDRIES
0-15 v. A.C. Meter, Moving Iron 10/6
0-30 M.A. Meter 7/6
London Channel T.V. PreAmplifier 211-

(I valve EF42 or equivalent.)
E.M.I. Variable Selectivity I.F.T.a, pair 6/6
2K Colvern 15 -watt Precision Potentiometers gig
Loudspeakers. Pick-ups. Gram°. Motors, Tape
Recorders, etc., by leading makers: B.V.A. valves:
components for all purposes.
FULL RANGE OF TELETRON COILS
Postage (1 Packing extra. C.W.O. or C.O.D.

TELE-RADIO
(1943)
LTD

189, Edgware Road, LONDON, MI.

14 mins. Edgware Road Stn. Und : ,7 mins
from Marble Arch, Hours 9 a.m.-6 p.m
(I p.m Thurs.)

PHONE -PAD 445516

SITUATIONS VACANT
SENIOR and Junior Electrical and Mechanical

Draughtsmen required for the Electronics
drawing office at the Rugby Works of the
B.T.H. Co., Ltd. Please apply in writing to: -
CHIEF Draughtsthan, Electronics Drawing
Office. British Thomson -Houston Co.. Ltd.,
Rugby, giving details of age, experience, etc.

[5811
PHILIPS Radio and Television Laboratories

require Mechanical Designers for the
expanding activities at their Mitcham, Surrey.
establishment.
THERE are excellent opportunities for interest-
ing work with scope for personal initiative.
The minimum starting salary would be £800
Per annum. plus bonus. Candidates should
apply in confidence to the Personnel Officer.
The Mitcham Works. Limited, New Rd.. Mit-
cham Junction, Surrey, quoting reference
D.D.R/1. [6040

EXPERIENCED radio testers and inspectors
required for production of communication

and radio apparatus, also instrument makers,
wirers and assemblers, for factory test appara-
tus. -Apply Personnel Manager, E. K. Cole,
Ltd.. Ekco Works, Malmesbury, Wilts. [0238

ADVERTISERS (estab. '46) and well-known.
extending into the amplifier market, have

profit-sharing and active proposition to put to
man with knowledge in this branch and small
capital; district S.W. London; reply in strictest
confidence. -Box 1943. 1.6032

G. & J. WEIR, Ltd., Cathcart. Glasgow. are
forming an Electronic Development

Group and invite applications for Positions of
Project leader and project engineers: all appli-
cants should have a first- or second -crass
Honours degree (or equivalent) together with
the following qualifications: -
la) PROJECT Leader: at least five years' ex-
perience. in a senior position, of development
work in the U.H.F. field.
(b) PROJECT Engineer: experience in one of
the following fields -theoretical analysis of
circuits, design of transmitters and receivers
and power supplies. general R.F experience.
preferably with specialisation in X -band.
APPLICATIONS, giving full details of experi-
ence. should be sent to the Personnel Manager.
G. & J. Weir, Ltd., Cathcart, Glasgow. S.4.

[6020
SENIOR television development engineer with

administrative experience required, capable
of carrying out development projects with
minimum supervision up to production stage;
Kingston area. -Write, giving full personal
details, stating salary required, Chief Engineer,
Box 5942. [0123

ELECTRICAL measuring instrument repairers
required for movifig-coil. moving -iron and

multi -range meters; expanding organization
with high rates, bonus scheme and excellent
conditions in light modern factory. -Apply L.
Glaser & Co.. Ltd.. 96-100, Aldersgate St..
E.C.1. Mon. 6822. [6008

A...1APABLE Foreman wanted to take charge
of small assembly and winding shop, fully

experienced in winding electronic equipment.
good wage.s for the right man. -Apply, in
writing or person, to P.A.M. Ltd., Electronics
Branch. Jeffries Passage, High St., Guildford.
Tel. Guildford 67222-3 [5978

TIME Study Engineer required with a mini-
mum of one year's experience in the light

engineering industry; selected applicant will be
given opportunities to gain knowledge of work
study in an established department of a north-
west London factory; good salary to a man
approximately 28 years of age. -Box 1770.

[5992
SENIOR and Junior Electrical and Mechanical

Draughtsmen required for the Electronics
Drawing Office of the British Thomson -Houston
Co.. Ltd., Blackbird Rd., Leicester. -Please
apply in writing to Chief Draughtsman, Elec-
tronics Drawing Office, British Thomson -
Houston Co., Ltd., Rugby. giving details of age.
experience. etc. [5643

MECHANICS (aged 27-40) with experience
of electro-mechanical instrument mak-

ing, required as test bench inspectors on
specialized telecommunications apparatus; good
prospects for the right men who take a pride
in their work; pension scheme; staff restaurant.
-Personnel Officer, Cable and Wireless, Ltd..
Theobalds Rd., W.C.1. [5984

DEVELOPMENT engineers and technical
assistants required by expanding company

in South Bucks, for work on industrial elec-
tronic control, communications and test equip-
ment: positions are available at salaries up to
£1,500 for experienced engineers possessing
drive and initiative; these are permanent staff
anpointments.-Apply Box 1964. (6037
l'ECHNICAL Assistants required in a mechani-

cal test laboratory, applicants should have
had some experience of. instrumentation and a
know ledge of strain gauge techniques would be
useful. the work is of a varied nature, con-
cerning environmental testing, experience of
testing and recording experimental results
could be more important than knowledge of
electronics. --Apply, stating age and experience.
to Personnel Man,,ger. The General Electric
Co. Ltd.. Brown's Lane. Coventry. Ref. R.G.

[5983
THE GENERAL ELECTRIC td., Brown's

Lane. Allesley. Coventry,
Co..iequires

mech-
anical development engineers, designer
draughtsmen and draughtsmen, preferably with
experience of radar -type equipments. for work
on guided weapons and like projects; also re-
quired. senior and junior electronic develop-
ment engineers particularly in the field of
microwave and pulse applications; salary ac-
cording to age, qualifications and experience. -
Apply by letter stating age and experience, to
the Personnel Manager Ref. R.D. [0259

New !
GILSON

15 and 30 WATT

TRANSFORMERS
for U -L Amplifiers

30 -WATT TYPE Ref. W0866
Primary inductance >250H.
Leakage inductance <34 milli H.
Frequency range at full power to 20,000.
H.F. response level to >80K,.....
7,000/3.7/15 ohms, 43% pri. taps for E.L. 34's,
KT66's or 807's.

List Price LS . 12 . 6

IS -WATT TYPE Ref. WO 892
Primary inductance: 290 Henrys.
Leakage inductance P -S 28 mH.
Leakage inductance 4P -4P 30 mH.
Wide frequency range at full power.
3.7 and 15 ohms secondaries 43% tapped primary.
This transformer is particularly suitable for use
with amplifiers having E.L.84IN 709 valves in the
output stage and when loudspeakers employing
cross -over networks have to be fed.

List Price L3 . 2 . 6
with universal mounting frames

These transformers are correctly designed for
UL operation and can give excellent stability
in amplifier circuits using large values of negative
feedback of the order of 30 db from the secondary

Please write for information leaflets on the above

R. F. GILSON LTD.
hia ST. GEORGE'S RD. WIMBLEDON, S.W.19

Phone: WIMbledon 5695

MAKERS OF NEON SIGN TRANSFORMERS
Contractors to Admiralty, etc., A.I.D. Approved

Our stockists include: Berry's (Short Wave) Ltd., 25,
High Holborn London, W.C.I. I. T. Filmer,
Bexley. etc.

11=11111111111111M1111111M11111111
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COMMUNICATIONS EQUIPMENT
WIRELESS SET 19 Mk. III. Frequency 2.6 Me/c., and
235 Mc/s. Antenna output 8 watt. Systems Al,. A.2,
A.3. Power source 12 v. battery with operating equip-
ment for mobile or ground use.
AMPLIFIER R.F. No. 2. For use with Wireless Set
No. 19 Mk. III. Boosts antenna output to 30 watts.
WIRELESS SET MED, Frequency 2.8 Mc/s. in two
switched bands. C.W. and frequency modulated and
amplitude modulated R.T. Remote control facilities.
Mobile or fixed station use. Power source 12. v D.C.
WIRELESS SET 62 Mk. II. Frequency range 1.6-
10 Mcis in two switched bands. Crystal controlled.
For mobile use. Systems Al,. A.2, A.3 -with operating
equiPrnent. Power source 12 v. D.C.
CRYSTAL CALIBRATOR No. 10 for use with Wireless
Set 62.
WALKIE-TALKIE TYPE 58 (CANADIAN). Frequency
range 6-9 Me/n. Complete with accessories.
HANDY TALKIE SCR536. Frequency range 3.5-6
MO. Complete with spare coils, etc.
TCS TRANSMITTER/RECEIVER STATIONS complete.
Frequency range 1,500 kc/6-12,000 Ice's. Output 10
watts phone, 25 watts C.W. All operating equipment
including Remote Control with loud -speaker and choice
of Dynatnotor Supply (12 v., 24 v., or 115 v.).
AIRCRAFT RADIO COMPASSES. Installation Type
SCR269G. Frequency coverage 200 Kc/s.-1,750 Eels.
in three switched bands. Superhet communications
receiver with compass circuit elements. Remote con-
trol facilities and motor driven aerial loop complete
with all operating accessories.
AIRBORNE VHF EQUIPMENT. ARC -1 multi -channel
transmitter/receiver complete, 100-156 Mc/e. ARC -S
10 channel transmitter/receiver complete 100-156 Mc/s.
TELEGRAPH AND TELEPHONE EQUIPMENT,
Filter, line and directional.
High Speed Morse Telegraph Transmitters.
Telegraph Tape Printers.
Terminal Units Apparatus VF Speech + Duplex.
Apparatus VP Speech + Simplex.
Apparatus two-tone Telegraph.
Carrier Terminals 1 + 1.
Field Telephone Sets types D. F, H and L.
Switchboards, universal call, 6 -line and 10 -line.

Prices and further details on request.
Spare parts and associated equipment.

Transmitting valves types 803, 805, 832.
Magslips Hunter 3in: used at 6/6 each.
Morse Keys, totally enclosed Air Ministry type, at 1/6
each.
Aerial winches, Air Ministry type 5, at 2/6 each.
Flexible Drives 7ft. bin. long.
F.T. 243 Crystals, frequencies between 3,000 Kr/R. and
0,000 Kc/s., at 10/- each.

R. GILFILLAN & CO. LTD.,
7, HIGH ST., WORTHING, SUSSEX

Tel. Worthing 8719 and 30181
Cables ' GIL WORTHING' Codes BENTLEY'S 2nd

FM and HI-FI COMPONENTS
stock for the

WIRELESS WORLD FM TUNER UNIT
DENCO FM TUNER circuits Is. 6d,
RADIO CONSTRUCTOR FM 2s. Od.
MULLARD AMPLIFIERS ,. 3s. 6d.
OSRAM 912 PLUS AMPLIFIER 4s. Od,

Sprarnte prig, licit cc request In

J. T. FILMER
Berl eyheath 7267

" DIPLOMA " HEADPHONES

Lightweight High Resistance (4,300
ohms). Complete with cord.

17/6
Ideal for CRYSTAL SETS

The 'TYANA" Standard Soldering Iron

 Adjustable Bit.
11, Weight approx. 4 oz.

Heating Time 3 min.
 40 Watt economy Con-

sumption.
 Standard Voltage Ranges.

16/9
Replacement Elements and Bits always

available.

KENROY LIMITED
152/297 UPPER ST.. ISLINGTON,

LONDON, N.I.
Telephone: CANonbury 4905-4663

0 .111PM.41.41.1.V.I.IN411.4111.41.4PVINIP

SITUATIONS VACANT
TIME Study Engineer. Senior, age 28-35, to

tajce charge of section responsible for in-
centives, planning and estimating; Ordinary
National Certificate and five years' time study
experience minimum qualifications; position is
progressive within the industrial engineering
department of Goodmans Industries, Ltd..
Lancelot Rd., Wembley, Middx. [5991

THE TELEGRAPH CONDENSER Co., Ltd.,
require radio and T.V. engineer with

laboratory experience for the application of
printed circuits to radio and television tech-
niques' H.N.C. standard; superannuation
scheme. -Write, giving full details of education
and experience, age and salary required, to
Personnel Manager, T.C.C., Ltd., North Acton,
W.3. [5735

ELECTRONIC engineer or Physicist for appli-
cationA-d research on ultrasonic flaw detector;

the post involves contact with industrial users.
interesting work and opportunities for advance-
ment in a rapidly expanding field. -Write.
giving details of age, experience, qualifications.
salary required,. etc., to Ultrasonoscope Co.
(London), Ltd., Sudbourne Road, London,
S. W.2. [5899
QENIOR circuit engineer to strengthen exist-

ing team already engaged on new and inter-
esting work on modern pulse techniques and
counting circuitry; 5 -day week; pension
scheme; good canteen; 25 mins. Charing Cross.
-Write, giving details of academic qualifica-
tions and experience, to Cinema -Television,
Ltd.. Worsley Bridge Rd., Lower Sydenham,
S.E.26. 15974

TELECOMMUNICATIONS Engineer required
by major oil company for West Pakistan

with sound experience in installation, operation
and maintenance of modern telecommunications
equipment; should hold H.N.C. or equivalent;
excellent salary, conditions and prospects. -
Write, giving full details of career and personal
Hparticouse. E.Culars, .2. toGresham
ENGINEER

WW225, c/o 191, Gresham
5993

ENGINEER required by capacitor manufac-
turers to take charge small electrical test

laboratory, test gear development and factory
standards; sound practical background in this
field or good theoretical knowledge essential;
must have suitable personality for liaison with
other departments; definitely permanent posi-
tion with growth possibilities; own staff advised.
-Write Box 0699. [5894

DESIGNER -Draughtsmen, aged about 30.
required for development work on

machinery for plastics industry, general capa-
bility and initiative more important than wide
experience; good prospects, five-day week, can-
teen facilities. contributory pension scheme;
salary according to proved ability. -Apply R. H.
Windsor. Ltd.. Leatherhead Rd., Chessir -"-
Surrey. Epsom 5631. [5997

SHIFT chemists (male) required for rou,int
control of production processes in the

capacitor field; preliminary period of training
will De given, but applicants must be of either
Inter. B.Sc. or G.0 E. (Advanced) standard,
preferably with analytical experience -Appli-
cations in person or in writing should be made
to The Personnel Manager, The Plessey Co.,
Kembrey St., Swindon, Wiltshire. [5723

& J. WEIR, Ltd., Cathcart. Glasgow, have
V vacancies for electronic engineers to under-
take research and development. work, a univer-
sity degree or equivalent academic qualification
is required and experience in v.h.f. work is
desirable but not essential; starting salary will
depend on age and experience, superannuation
scheme. -Applications should be sent to The
Personnel Manager, G. & J. Weir, Ltd.. Cath-
cart. Glasgow. S.4. [5942

DEVELOPMENT engineers required by a
company engaged in communications work.

Harrow area. Applicants must have sound
technical knowledge and preference will he
given to those having experience in a similar
capacity. Good prospects in a rapidly expand-
ing field. Salary commensurate with experi-
ence and ability. -Applications, in writing, to
Box No.. 627. Sells. Ltd., Brettenham House,
Lancaster Place. Strand, W.C.2.

LABORATORY technicians required to
undertake original investigations affecting

production of capacitors; must be capable of
working with minimum supervision and prefer-
ence will be given to those applicants (male
or female) holding a degree in either Chemis-
try, Physics or General Science. -Applications
in person or in writing should be made to
The Personnel Manager, The Plessey Co..
Kembrey St., Swindon, Wiltshire. [5722

PHYSICS Department, Institute of Cancer
Research: Royal Cancer Hospital, Fulham

Road, S.W.3; Technician required in Elec-
tronics, Laboratory for constructional work on
new apparatus and servicing existing equip-
ment: age 20-25 years, salary according to
qualific ttions and experience. -Applications
giving the names and addresses of three
referees to be sent to the Secretary as soon
as possible. [6016

MINISTRY OF SUPPLY require Physicists
and electrical engineers in radio division

of Royal Aircraft Establishment, Farnborough;
Hants, for experimental work on aeronautical
radio communications and navigation and elec-
tronic equipment including field investigations
and observations in flight; Qua I s. Higher
School Certificate (Science) or equivalent but
possession of a pass degree, H.N.C. or final
C. & G. Certificate in Telecommunications may
be an advantage. Appointments as experi-
mental officer (min. age 26) or assistant E.O.:
salary within ranges, E.O. £781-£968; A.E.O.
£328 (age 18) -£706. -Application forms from
M.L.N.S., Technical and Scientific Register
(K), 26 King St., London, S.W.1, quoting
D. 178/6A, closing date 20 June. 1956 F5965

-I NTERNATIONAL-
TUBE HANDBOOK

M. K. BUIZEN
350 pages  directions for use in
9 languages  schematic circuit
diagrams  arranged under 8 main
headings, each marked by a different
coloured band  tables giving a large
number of operational data for audio
amplification and push-pull opera-
tion  comparative table of tube
designations used by military author-
ities  data on cathode-ray tubes and
transistors  cover in three colours.

PRICE 15/- POSTAGE 9d.
THE OSCILLOSCOPE AT WORK, by A. Haas
and R. W. Hallows. Price 15/-. Postage 6d.
THE RADIO AMATEUR'S HANDBOOK by
A.R.R.L. Price 30/-. Postage 1/3.
RADIO DESIGNER'S HANDBOOK by
F. Langford -Smith. Price 42/-. Postage 1/6.
SECOND THOUGHTS ON RADIO THEORY
by Cathode Ray. Price 25/-. Postage 1/-.
TELE-COMMUNICATIONS PRINCIPLES by
R. N. Renton. Price 45/-. Postage 1/3.
FREQUENCY RESPONSE by Rufus Olden -
burger. Price 52/6. Postage 1/3.

THE MODERN BOOK CO.,
19-23 PRAED ST., LONDON, W.2

Britain's Largest Stockists of British and
American Books

Please write or call for our catalogue.
'Phone PADington 4185.

Open 6 days 9-6 p.m.

"THE COMIT"
AERIAL

THE EASIEST AND CHEAPEST WAY OF
SATISFYING BAND III CUSTOMERS.
DELIVERY FROM STOCK. SEND FOR LISTS

TELECRAFT LTD.
QUADRANT WORKS, WORTLEY RD.,

WEST CROYDON, SURREY
Thornton Heath 1191-2-3

LYONS RADIO LTD.
BC.610 PLATE TRANSFORMERS. Spares, as brand
new, for these well known transmitters. Primary 115v.
50-60 cycles. Secondary 2,000v. or 2.500v. centre
tapped at 600 mA. In makers original transit cases.
PRICE emote, carriage 12/6.
HIGH FREQUENCY P.M. ELECTRODYNAMIC
SPEAKERS. Specially designed to reproduce the high
frequencies in the sound spectrum from 1.6 to 20 Reis.
Connected across your existing speaker is sufficient to
bring reproduction to life and for it to acquire a realism
and sparkle previously unobtainable. Essential for
the high quality reproduction of modern long-playing
recordings, P.M. and TV. transmissions. Can be used
with any standard speaker 2 to 15 ohms. and loaded
up to 25 watts. Size approx. 2i ins. dia. x 2 ins.
Full connection details with each speaker. PRICE
39/6. pont paid.
AMPLIFIER UNITS TYPE AIMS. Two stage battery
audio amplifiers which can be used as a gramophone
or crystal receiver amplifier, mike pre -amp. and for
intercom. purposes. Valves fitted are one each VR21
and VR35. Operate from 2V.L.T., 120 v. H.T. and
9 v. G.B. In neat metal cases 7 x 5 x 4 ins. New
condition, connection details provided. PRICE 12/6.
post paid.
THIS MONTH'S SPECIAL BARGAIN.
INDICATOR UNITS 'TYPE 162. Contain a cathode my
tube type VCR517, 3-VR91's, 4-VR65's, 1.5U4, pots,
resistors, condensers and a wealth of other useful com-
ponents. PRICE ONLY 55/- or 45!. without 5U4.
Carriage 7/6.

3 GOLDHAWK ROAD, (Dept. M.W.),
SHEPHERD'S BUSH, LONDON, W.12

Telephone : Shepherd's Bush 1729
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DEPENDABLE
RADIO SUPPLIES.

12a TOTTENHAM STREET, W.I
TEL: LANGHAM 7391/7392

I minute Goodge St. Station
BRAND NEW TAPE RECORDER MOTOR

AT HALF MANUFACTURER'S COST
Single phase
motors suitable
for tape record-
ers, radiograms,
workshops, etc.,
etc. Has many
uses. Reversible
200-230 v. 5in.
oz. torque. 1,400
r.p.m. Capacitor
start. Weight 41
lb. Length over -
II Sin., spindle

both ends. lin.
x lin., lin. x Sin. Price, inc. P.P. and
capacitor, 55/---.

ROTARY CONVERTORS
Delivery Ex Stock. Quotations on application.

In put 11.5 v.

1

H.T.3I
Output 250
v. at 125 mA.

".
"

, l ,,

H.T.32
Input 11.5 v.
Output 490
v. at 65 mA.

H:T. 11,11.5 v. in., out 365 v. -3I0 v., 30 mA.
Fully tropicalised if required.

TANNOY
LOUD .,

HAILERS
EX-GOV.

Impedance 7112
Handling cap. 8 watts
price 29/6, post 3/-.

American high to low microphane adaptors
31in. x 31in. x I lin., in polished steel case
complete with six -pin miniature Jones plug
and socket. Price 5/-. Post and Packing 1/6.

DYNAMOTOR

ROTARY
TRANS-

FORMER

-000
e -

Price 37/6 ea. P. & P. 2/-. D.C. Input 27
volts at 1.75 amps. D.C. Output 285
volts, .075 amps. Can be supplied in 12 volt
at extra cost.

I

HEAVY DUTY SLIDING
RESISTORS
250 watts at 25 amps.
Resistance 0.4 ohms.
Suitable for charging
board, etc.

1 ohm at 125 watts
12 amps.

Both brand new. Price 12/6. Post 3/-.
Quantity and Export Enquiries Invited.

Callers also welcome
Open Monday to Friday 9.30-5.30. Sat. 9.30-1.

TERMS-CASH WITH ORDER AND C.O.D.
DEPENDABLE-ALWAYS DEPENDABLE.

SITUATIONS VACANT
RADIO end television engineers required by

Selfridges. Ltd. for their service depart-
ment, must be experienced and able to drive,
permanent, pensionable positions for men under
45 years, staff discount on most personal shop-
ping.-Apply Staff Controller, 400, Oxford
St., London, W.I. [5977
'JUNIOR Technical Assistant required by Lon-

don Chartered Patent Agents with a view
to training for qualifying as a Patent Agent.
Degree standard in electrical engineering de-
sirable.-Write giving details of age, experience,
etc., to Box 3140, c/o White's, Ltd., 72/78,
Fleet St.. E.C.4 [6035
BRITISH EUROPEAN AIRWAYS require

engineers for the maintenance of elec-
tronic flight simulators. Qualifications:, theo-
retical knowledge and practical experience of
electronics, radio/radar or computing equip-
ment; experience on aircraft radio equipment
desirable: salary range £14/3 to £17 per
week, plus shift pay.-Written applications to
Personnel Officer, Flight Operations Depart-
ment, B.E.A., Keyline House, Ruislip, Middx.

[5990
S ENIOR television engineer is required by the

Bush Radio laboratories at Plymouth to
undertake new and important development
work involving visits to the United States: an
honours degree in electrical engineering or in
physics, or equivalent experience, is essential,'
the post is permanent and pensionable and
will carry a substantial salary.-Apply by letter
in the first instance, to the Technical Director,
Bush Radio, Ltd., Power Rd., London, WA.

[5891
ELECTRONIC Engineer, a vacancy exists for,

an electronic engineer in a large organisa-
tion with a view to training to take complete
charge of field projects abroad, candidates
should be single, medically fit and in age group
26 to 30, qualifications: Higher School Cert.
(Science), Final C. & G. Telecomms.,
A.M.Brit. I.R.E. or equivalent, experience in
the electronics industry an advantage.-Write
Box WW.201, c/o 191, Gresham House, E.C.2.

[5979

TECHNICAL
Writer.-Standard Telephones

and Cables, Ltd., North Woolwich, Lon-
don, E.16, require a technical writer to assist
in production of hand books on various types
of transmission equipment (microwave, coaxial
cable telephone system, etc.); previous ex-
perience in this special type of writing in
the Services or in industry would be an ad-
vantage but not essential.-Details of age, ex-
perience, qualifications, etc., to Personnel
Manager. . [5988
RANK PRECISION INDUSTRIES (B.A.F.),

Ltd., have vacancies for experienced
Inspectors in Electrical and Mechanical Test
Departments. H.N.C. (Mech.) or (Elect.)
Engineering an advantage. Permanent
pensionable appointments. Five-day week.
Sports and Social Club. Applications in writ-
ing, stating age, experience and qualifications
to. or call for interview-Personnel Manager.
Rank Precision Industries (B.A.F.). Ltd.,
Woodger Road, W.12.
'TELEVISION service engineers, with first rate
 technical grounding, required for field and
bench work in N.W. London. Congenial and
businesslike working conditions in well equipped
retail service department, removed from show-
rooms. All leading makes of sets handled. It
is our aim to collect a small select team of
to6 tate service engineers whom we are pre-
pared to pay appropriately. Only keen, able
and progressive men need apply.-Replies with
details of training and experience to Box 1917.

[6019
HILIPS ELECTRICAL. Ltd., wish to fill aP vacancy in the radio and TV division at

head office; candidates should be graduate
engineers under 28 years of age with a well-
defined aptitude for a commercial career; ex-
perience of work in connection with television The MISSING
carries an initial salary of not less than £600

'Three -in -one
AM/FM RADIOGRAM CHASSIS

MODEL AF 105-237

AM and FM Tuners and High Fidelity
Amplifier on one compact chassis

 FM, Long, Medium and two Short
Wavebands

 Sensitivity on FM better than 10 micro-
volts with freedom from drift

 Exceptional Selectivity for Continental
reception on the AM bands

 10 watt push-pull amplifier
 Distortion: Less than 0.5 % at 8 watts
 Frequency Range: 15-35,000 c.p.s.

1 dB
 Independent and continuously variable

Bass and Treble Controls with Visual
setting indicators

equipment would be an advantage; the post

p.a. and prospects of evelopment and promo- TAPE PRE -AMP AND ERASE UNIT
tion are good.-Applicants should write, giving
fullest details of career, to Personnel Officer, with built-in Recording Level Indicator and
reference no. 824. Century House, Shaftesbury
Ave. London, W.C.2. [6010 Monitoring facilities.

MODEL FC 48-£25.2.0.
For those who do not require the FM
band but wish to maintain the quality of
gramophone reproduction" and AM recep-
tion, the FC48 can be recommended. It
has substantially the same Amplifier and
AM circuit specification as the 105.

VLECTRONIC Engineers are required by the
1-'4 Equipment Engineering Department of
Westinghouse Brake & Signal Co., Ltd., at
Chippenham, Wiltshire. to take part in the
development and subsequent engineering design
for production, of new control systems, employ-
ing electronic techniques, for traffic control on
British & Overseas Railways. The scope of
the work will range fro.n practical experimental
work to the issue of design instructions on
which Will be based manufacturing drawings,
together with the compilation of manufacturing
specifications and descriptive pamphlets. In
addition co-operation will be required with
Production Engineers during manufacture of
first -off equipments in the Company's Chippen-
ham Works
POSITIONS are available for University gradu-
ates with a good telecommunication Degree in
Electrical Engineering. Some experience with
transistor techniques is required, together with
experience of firm communicat,on systems em-
ploying audit/ and carrier frequencies. A
knowledge of computing techniques would also
be an advantage but is not essential.
THE salaries will be determined by age, quali-
fications and experience; the Company operates
a pension scheme and a 5 -day week.
FOR further information write, giving age and
full particulars. to Personnel Superintendent,
Westinghouse Brake & Signal Co., Ltd.. Chip-
penham, Wilts, quoting ref EQUIP/N/Q.

r5975

LINK-PASO-1

PABO-1 provides the essential link up to
the Tape Deck when used with a high
fidelity Amplifier.

We shall be glad to give you a demonstration
of these and other models in our range
at our Warlters Road showrooms (open
9-6 p.m. Weekdays and Saturday). If
you are unable to visit us please write
for descriptive literature mentioning

WIRELESS WORLD.
HIRE PURCHASE facilities are available.
GUARANTEE: All our models are sold
under full and unconditional money back
guarantee of satisfaction.
FREE TRIAL IN YOUR OWN HOME.
Your money will be returned if for any
reason you are not satisfied after 7 days' trial.

ARMSTRONG
WIRELESS &
TELEVISION CO. LTD.

Warlters Road, London, N.7.
Telephone: NORth 3213
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THE FAIREY
AVIATION COMPANY

LIMITED
WEAPON DIVISION

require
ELECTRONIC AND

ELECTRO-MECHANICAL
ENGINEERS

Section Leaders and Assis-
tants are 'required for small
teams to prepare and field test
Guided Weapons and to carry
out further development, in
the laboratories. Section
Leaders are required to have
at least H.N.C. (or equivalent)
and experience of one or more
of the following: -microwave;
pulse or communication tech-
niques; small servos; gyro-
scopes; D.C. amplifiers or
electro-mechanical instru-
ments. Assistant Engineers
should be up to O.N.C.
standard and have, preferably
but not essentially, similar
experience. Suitable training
and experience in H.M. Forces
would be an advantage
for either grades of these
vacancies. These positions
offer unique opportunities for
advancement and the obtain-
ing of higher qualifications is
encouraged. Excellent salaries
and bonus. Pension scheme.

Apply, quoting Ref. WW/59,
to the Assistant Manager, The
Fairey Aviation Co. Ltd.,
Weapon Division, Cranford
Lane, Heston, Nr. Hounslow,
Middx.

ENGINEERS!
Whatever your age or eTnerience, you ,noun read
"ENGINEERING OPPORTUNITIES." Full details of
the easiest way to pane A.M.I.Mech.E.,
C. & G. (Electrical, eta.), General Cert.. etc., on

144 PAGES terms and ils of
"NO PSS-NO FEE"

Courses in all branchesee of Engineering -
hIeehanioal, Electrical, ,.,J Civil, Auto, Aero..
Radio, etc., Building.
etc. If you're earning
lessthan 215a meek, tell
us what interests you
and write for your copy
of " ENGINEERING
OPPORTUNITIES'
today -FREE

B.I.E.T.
387 College House, 28-
31, Wright's Lane.
London, W.8.

IIKIKINAMIELIESERE

SITUATIONS VACANT'
THE Plessey Company require Sales

Engineers; for technical liaison work with
Radio. Television and Electronic Equipment
manufacturers; knowledge of radio and tele-
vision circuitry and ability to discuss them
with engineers is essential; applications are in-
vited from engineers resident in both the Lon-
don and Midland areas. -Write, stating age,
qualifications, experience and salary required to
the Personnel Manager, The Plessey Co., Ltd.,
Kembrey St.. Swindon, Wilts. [5807

A IR MINISTRY require civilian radio tech-
nicians at R.A.F. Handforth: applicants

should possess sound knowledge of radio and
radar: employment, subject to passing entry
test, offers good, prospects of becoming pension-
able, inclusive annual salary £414 at age 19 to
£531 at 25 and over, rising to maximum of
£641; five-day week of 44 hours. -Applications.
stating age, qualifications and experience, to
Commanding Officer, No. 61 Maintenance Unit
(R,.T. 11), R.A.F. Handforth, Grove Lane,
Cheadle Hulme. Stockport, Cheshire. [5898
FERGUSON RADIO CORPORATION, Ltd.,

require development engineers for their
laboratories at Spennymoor, Co. Durham, and
Enfield, Middx. men with initiative and am-
bition to undertake the development of radio
and television receivers;' salary, bonus and
progress above the average is offered to suit-
able applicants; combined contributory pension
and life assurance scheme; housing assistance
in appropriate areas; holiday arrangements
honoured. -Apply, in writing, to Personnel
Manager, Great Cambridge Rd., Enfield,
Middx. [5989

ELECTRICAL
Engineers required by Air

Ministry . Experimental Establishment in
Norfolk to assist in development of special types
of airborne and ground radio equipment, in-
cluding ancillaries and test equipment. Quals.,
Higher School Certificate (Science) or equiva-
lent, but possession of H.N.C. or a degree
may be an advantage; sound knowledge of
prirciples of radio essential; practical experi-
ence of pulse -type radio equipment an asset;
salary within range, experimental officer (min.
age 26) £781 -£968. -Forms from M.L.N.S.,
Technical and Scientific Register (K), 26,
King St., London, S.W.1, quoting D 190/6A.
Closing date June 16th, 1956. [5987

BRITISH Telecommunications Research, Ltd.,
a company associated with A. T. & E. Co.,

Ltd., and B.I.C.C., Ltd., require a Technic-,;
Assistant in their Patents Department. Appli-
cants should have a thorough knowledge of
electronics particularly as applied to telecom-
munications and preferably some experience in
Patent procedure. The position is permanent
and covered by a superannuation scheme, 5 -day
week. Applications should be made to the
Director of Research, British Telecommunica-
tions Research Ltd., Taplow Court, TaP.ow,
Bucks, giving full details of qualifications, ex-
perience and salary required and -quoting refer-
ence A/12. 16036

EXCEPTIONAL
opportunity exists for a

senior engineer with a minimum of 5 years'
practical experience in the design, servicing and
maintenance of airborne radio and radar equip-
ment,' the successful candidate will be required
to take charge of a rapidly expanding division
of a well-known electronic company ' in the
heart of London; a sound knowledge of radio
communications technique is required; univer-
sity degree, although desirable, is not essential
providing the candidate is of proven technical
and orgar izing ability the appointment is
permanent and offers exceptional prospects to
the right man; also required, highly skilled
radio mechanics. fitters and testers for work
in the same department. -Apply immediately
wits full particulars in strictest confidence to
Box 1824.
MINISTRY OF SUPPLY requires Mechanical

and Electronic Engineers at Chessington
H.Q. to direct inspection of guided weapons and
associated equipment; also at Heston, Bristol
and Stockport to supervise inspection at firms
developing and producing components and sub-
assemblies. Qualifications: Recognised en-
gineering apprenticeship, or equivalent in
electronics, and A.F.R.Ae.S. or A.M.I.Mech.E.
or E.E. or exempting qualifications. Experience
(mechanical) in light engineering manufacture
and/or inspection, with knowledge of instru-
ments, gyroscopes, servo systems, clockwork,
etc.; or experience (electronics) in manufacture
and testing, with knowledge of H.F. techniques
and/or electronic servo systems. Salary: With-
in £726 (age 25)-e1,140 p.a. at Chessington
and Bristol, somewhat lower elsewhere. Forms
from M.L.N.S., Technical and Scientific
Register, 29, King St., London, S.W.1, quoting
C384/6A. [5994
PHYSICIST or Electrical Engineer required

by Ministry of Supply Tropical Testing
Establishment, Port Harcourt, Nigeria. Take
charge of section engaged in study of effect of
tropical conditions on electrical materials, com-
ponents and equipment and development of
electronic apparatus. Quals.: Higher School
Certificate (Science) or equivalent, but posses-
sion of H.N.C. or degree may be an advantage.
Knowledge of radio and experience in develop-
ing and performance testing of components and
communicating equipment desirable. Appoint-
ment according to age, experience, etc. as
Senior Experimental Officer (min. age 35) or
Experimental Officer (min. age 26). Salary
within ranges, S.E.O. £1,190-£1,390; E.O.
Z838-£.1,008. Free accommodation and Foreign
Service Allowance payable. Forms from
M.L.N.S., Technical and Scientific Register
(K), 26, King St., London, S.W.1, quoting
D191/6A, closing date June 19, 1956 [6012

SOUTHERN RADIO'S
WIRELESS BARGAINS
TRANSRECEIVERS. Type " 38 " (Walkie-
Talkie). Complete with 5 valves. In metal
carrying case. Ready for use. Less external
attachments, 30/- per set. ATTACHMENTS for
use with " 38 " TRANSRECEIVER HEAD-
PHONES, 15/6; THROAT MICROPHONE with
Lead and Plug, 4/6; JUNCTION BOX, 2/6;
AERIAL, 2/6.
TRANSRECEIVERS. Type " 18 " Mark III.
TWO UNITS (Receiver and Sender) contained in
Metal Case. Complete with Six Valves, Micro -
ammeter, etc. LESS EXTERNAL ATTACH-
MENTS, E4/10/-.
TRANSMITTERS. TI 154. Complete all valves,
etc., etc. Perfect order. 3 frequencies. 62/7/6,
in transit case. Delivered U.K.
BOMBSIGHT COMPUTERS. Ex-R.A.F.
BRAND NEW. A wealth of Components.
GYRO MOTORS, REV. COUNTERS, GEAR
WHEELS, etc., etc. Ideal for Model Makers,
Experimenters, etc., E3.
LUFBRA HOLE CUTTERS. Adjustable lin.
to 3*in. For Metal, Wood, Plastic, etc., 7/-.
RESISTANCES. 100 ASSORTED USEFUL
VALUES. Wire Ended, 12/6 per 100.
CONDENSERS. 100 ASSORTED. Mica,
Metal Tubular, etc., I5/- per 100.
PLASTIC CASES. I4in. x 101in. Transparent.
Ideal for Maps, Display, etc., 5/6.
STAR IDENTIFIERS. Type I A -N. Covers
both Hemispheres. In case, 5/6.
CONTACTOR TIME SWITCHES. In sound-
proof case.  Clockwork movement. 2 impulses
per sec. Thermostatic Control, 11/6.
REMOTE CONTACTORS. use with above, 7/6.
MORSE PRACTICE SET with Buzzer on Base,
6/9. Complete with Battery, 9/6.
MORSE TAPPERS, Std., 3/6 ; Midget, 2/9.
CRYSTAL MONITORS. Type 2. New in
Transit Case. Less Valves, 8/-.
METERS AND AIRCRAFT INSTRUMENTS.
Only need Adjustment or with broken Glass.
TWELVE INSTRUMENTS, including 3 brand
new Aircraft Instruments, 35/- for 12.
Postage or carr. extra. Full list of Radio Books, 21d.
SOUTHERN RADIO SUPPLY LTD.

II LITTLE NEWPORT STREET
LONDON, W.C.2. Gerrard 6653

CABINETS   
WE CAN SUPPLY ANY CABINET

4 to YOUR OWN
SPECIFICATION

The Contemporary
(left) is oak ven-e er ed with
mahogany interior
normally wax
finished at E9/15/-.
Available in any
shade to order at
slight extra cost.The Cabinet
(below) can be
supplied in any
shade of walnut,
oak or mahogany
for EI9/19/-.

Both Cabinets
could be supplied
as a complete radio-
gram incorporating
any of the following
combinations of
units: -
5 valve chassis,
E12/101-.
8 valve Armstrong,
FC48, f25/21-.
14 valve Armstrong,
EXP125/C. L51/19/6.
8 valve FM/AM,
621/15/,
9 valve AM/FM 26gns
(incl. 2 speakers).
3 -speed Garrard and Collaro
autochanger, also BSR Monarch, E7 19/6, and
Plessey Autochanger, E9/15/-.13in., 10in., and I2in.
Goodmans,Wharfedale, G.E.C.,and W.B. Speakers.
Send for free illustrated catalogue of cabinets,
chassis, autochangers and speakers, etc. H.P. can
be arranged.

LEWIS RADIO COMPANY
120, GREEN LANES, PALMERS GREEN,
LONDON, N.13. BOWes Park 6064.
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Specialists in Sub-
miniature Telecommuni-

cation Components.

STAND OFF

INSULATOR

For 1500 volt working.
Overall height I I".
Over chassis .86".
Silver plated spill .35".
6B A hexagon stud
chromium plated.

(Illustrations approximately actual size)

MINITIIMMER

Standard maxi-
mum capacities up
to 13pF. Voltage
500 DC. Bases
square with fixin;
centres for 10 BA
i" apart.

Details from: -

DEVELOPMENTS CO LTD.
ULVERSTON, NORTH LANCS

Tel : ULVERSTON 3306

NEW S.T.C.AND " WESTALITE "
SELENIUM RECTIFIERS. Largest L.T.
range in Great Britain. Latest Current
Products. NOT Surplus.

REVISED PRICES 1st MAY
S.T. & C. E.H.T. K3/15, 4/9; K3/45, 8/10;
K3/50, 9'4; K3/100, 15/10; all post 4d. extra.
BRIDGE CONNECTED FULL WAVE.
17v la, 18/6; I.5a, 32/6; 2.5a., 39/-; 3a. 37/6;
4a., 45/6; 5a., 48/6, all post free.
33v. 0.6a., 29/-; la., 31/6; .5a., 57/-; 2a..,
65/-; 3a., 66/-; 4a., 78/-; 5a., 88/.' all post
1/6; 54v. Ia., 42/6; I.5a., 78/-, 2a., 91/-' 3a.,
92/-; 5a., 126/-; 72v. Ia., 55/-; I.5a., 97/-;
2a., 118/-; 3a., Hilt.; 5a., 1641.; IOOv., la.,
130/-; I.5a., a; 2a., 166/-; 3a., 170/-; 5a.,
237/6, all post 1/10.
BRIDGE CONNECTED WITH nin.,
SQUARE COOLING FINS I7v. 6a.,
64/-; 10a., 74/-, post 2/6.
BRIDGE CONNECTED HEAVY DUTY
FUNNEL COOLED or 711n. SQUARE
COOLING FINS. Both types, same price.
17v. I2a., 124/-; 20a., 144/-. 30a., 210/-; 50a.,
340/-; 33v. 6a., 106/-; 10a., 128/-; I2a., 210/-;
20a., 250/-; 54v. 6a., 1481-; 10a., E9; 72v. 6a.,
I90/-; 10a., 232/6; 100v. 6a., 275/-; 10a.,
335/-, all post 3/-.

LATEST PRICE LIST
" WESTALITE " (BRIDGE), 12-15 v.
D.C. I.2a., 18/8; 2a., 25/-; 25a., 32/10;
5a., 37/4; 10a., 64/6; 20a., 117/8; 30a., 171/2;
50a., 278/-; 24v. I.2a., 18/81 2.5a., 32110;
5a., 60/4; 10a., 109/8; 20a., 208/4; 36v.
I.2a., 32/10; 2.5a., 60/4; 5a., 82/8; 10a.,
154/6; IOOv.- I.2a., 60/4; 2.5a., 115/4; 5a.,
195/10; 10a. 391/8. Post from 1/6.
E.H.T. Rects., I4D134, 24/10; 36EHT60,
35/10; post 4d. extra.

Wholesale and Retail
Special Price for Export and Quantity

T. W. PEARCE
66 Great Percy Street, London, W.C.1
Off Painesville Rd. between King's Cross and Angel

SITUATIONS VACANT
TELEGRAPH communications specialist -

International Aeradio. Ltd., require a com-
munications specialist possessing technical
knowledge of five -unit -code telegraph equip-ment and wide practical experience in itsoperational application, desirably in aviationcommunications; he will be based in London
but will be required to make overseas visits;
commencing salary £800 to £1,000 per annum
according to qualifications and experience; theappointment is permanent and pensionable. -
Qualified candidates to whom replies only will
be sent should apply to the Personnel Officer,40, Park St., W.I.

SITUATIONS WANTED
DEVELOPMENT Engineer, graduate,

1-0

borne radio equipment experience, seeks
interesting position on Continent. -Box 1797.
RADIO and TV Engineer, age 28, wider6ex9.

perience, H.N.C., seeks position home or
Bovoexrs1e7a1s0; married accommodation required.-

[5982
CHIEF engineer, T.V. broadcast, requireschange, wide experience top engineeringlevel, highest engineering and managementqualifications. -Box 1918. [0265

APPOINTMENT for a Chief ElectroniccEngineer or similar with progressive com-
pany is wanted by development engineer/de-
signer, graduate. energetic. several years of
experience in electronics, specialising in design
of electronic testing eqUipment.-Box 1938.

TECHNICAL TRAININGLEARN it as you do it -we provide practical
equipment combined witg instruction in

Radio, Television, Electricity, Mechanics,
Chemistry, Photography, etc. -Write for full
details to E.M.I. Institutes, Dept . WW47,
London, W.4 [0001
CITY endend Guilds (Electrical, etc.) on " No

Pass -No Fee " terms, over 95% successes-For full details of modern courses in all
branches of Electrical Technology send forour 144 -page handbook, free and post free
B.I.E.T. (Dept. 388A), 29, Wright's Lane,
London, W.8. [0117

TUITION
NOTHING succeeds like success! What we

have done a thousand times we can do again
for you -see the B.N.R.S. advt. page 127. [0172
WIRELESS operating; attendance and postal

courses. -Stamp for reply to Manager, The
Wireless School, Manor Gdns., London. N.7.

FULL-TIME courses for P.M G. Cre0riff,
C.G.L.I., Telecommunications, Radar Main-

tenance Cer(. and B.Sc.(Eng.); prospectus free.
-Technical College, Hull.

IRELESS.-See the world as a radio officer[0111in

the Merchant Navy; short training
period; low fees; scholarships, etc., available;
boarding and day students; stamp far prospec-
tus. -Wireless College, Colwyn Bay
A

[0018
.M.I.Mech.E., A.M.Brit.I.R.E., City and
Guilds, etc., on " No Pass -No Fee "

terms; over 95% successes -or details of
Exams and courses in all branches of Engineer-
ing, Building, etc., write for 144 -page Hand-
book -Free: B.I.E.T. (Dept. 387B), 29, Wright's
Lane, London, W.8. [0118
T/V & Radio.-A.M.Brit.I.R.E., City &

Guilds, R.T.E.B. Cert., etc., on " No -Pass-No Fee " terms; over 95% successes -De-
tails of Exams. and Home Training Courses
in all branches of Radio and T/V, .write for
144 -page Handbook -Free, B.I.E.T.' (Dept.
397A), 29, Wright's Lane, London, W.8. [0116
THE Institute of Practical Radio Engineers

have available home study courses in every
phase of radio and television engineering,
specialising in the practical training of appren-
tices in the retail trade, enrolments limited,
fees moderate. -The Syllabus of Instructional
Text may be obtained post free from the Secre-
tary, I.P.R.E., Fairfield House. 20. Fairfield
Rd., croSch End, London, N.8.
FREE! Brochure giving details of 8Home8

Study Training in Radio. Television, and
all branches of Electronics. Courses for the
hobby enthusiast, or for those aiming at the
A.M.Brit.I.R.E., City and Guilds, R.T.E.B., and
other professional examinations. Train with
the College operated by Britain's largest elec-
tronics organisation. Moderate fees. -Write to
E.M.I. Institutes, Dept. WW28 London, W.4.

[0179

WIRELESS telegraphy. -Merchant Navy
offers to youths 16 upwards after quali-

fication, lucrative positions as radio officers. -
Apply British School of Telegraphy. 179, Clap-
ham Rd., S.W.9. (Est. 1906.) Recognised by
Ministry of Education, moderate fees, modern
equipment, day and evening tuition; also postal
courses in theory of wireless telegraphy for
P.M.G. Certs. and Amateur Transmitting
Licence.

BOOKS, INSTRUCTIONS. ETC.
SELL

' W.W.," complete Oct. '43 -present,
mint condition, best offer secures; also

books, Terman, Sturley, Henney, etc.; s.a.e.
list. -Rawlings. 45, Roxborough Park, Harrow,
Middx.

.P.R.E. technical publications, 5,500 .441.5i9g6n-

 mentt Peaks for ,Superheterodynes, 5/9, post
free, data for constructing TV aerial strength
meter 7/6, sample copy " The Practical Radio
Engineer," quarterly publication of the Institute
2/-; membership and examination data, 1/ -.-
Sec.. I.P.R E. 20, Fairfield Rd., London, N.8.

[0089
BOOKS WANTED

WANTED.-" Wireless World," 1947. Jan.,
Feb., Mar.: 1949 Feb.,- Mar.; 1952 Nov.

'and 1954 Nov.; also Indexes 1947/48/49/50/52.
2/- per copy paid. -E. T. A., 2, Mews Rd.,
St. Leonards. [6021
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Scientists, Technicians
and Amateurs all over the
world ch-oose Savage
"Massicore" Trans-
formers for the difficult
job. The verdict is the
same whatever language

they speak.
Dear Sirs,

We have great pleasure to inform you
that your 4A38.0 and 3C67.0 are
extraordinary fine in performance and
we feel very satisfied with them.

We intend to switch over to your out-
put transformers for all our amplifiers
and are glad to place a further order of:

4 Nos. 4-A38.0 potted.
4 Nos. 4-BI4 potted.
Trusting the order will be promptly

executed without delay.
Thanks.

Yours faithfully,

11. Fg

SAVAGE TRANSFORMERS LTD.
NURSTEED RD. DEVIZES'.

WILTS.
Telephone : Devizes 932
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SENIOR
DRAUGHTSMEN
Due to expansion of the
Electronics Division of The
Plessey Company Limited
there are several vacancies for
experienced men in the
following fields: -

1. Design of a wide range of
electronic equipment, in-
cluding work to Service
requirements.

2. Mechanical design of
precision mechanisms for
quantity production.

These vacancies carry attrac-
tive salaries and long-term
prospects in reward for hard
work and offer good staff
conditions including super-
annuation and insurance
schemes. Applications, which
will be treated in confidence,
should be addressed to:-
The Plessey Company

Limited,
VICARAGE LANE, ILFORD

ESSEX

THE PLESSEY COMPANY LIMITED

invite
applications from

PHYSICISTS

PHYSICAL CHEMISTS
AND

ENGINEERS

for Development, Design
and Process Control work
either on fixed and variable
resistors or on capacitors of
all types. Written applica-
tions, giving personal par-
ticulars and salary required,
should be addressed to

Dr. R. S. Vincent, Chief
Engineer, Components
Division, The Plessey
Company Limited,
Kembrey Street,

Swindon, Wiltshire.

THE GENERAL ELECTRIC CO., LTD.,
SPON STREET, COVENTRY

SENIOR AND JUNIOR DEVELOPMENT ENGINEERS

SENIOR AND JUNIOR DRAUGHTSMEN

are required for a newly formed
CONTRACTS ENGINEERING DEPARTMENT

This Department is mainly concerned with the development of
electronic equipment of various types for the Services but also under-
takes the development of some commercial electronic equipment.
It is responsible for the design and construction of the pre -production
models and also for seeing that equipments go into production smoothly.

Covering such a wide field the Department offers every opportunity
to men with ability and initiative and those joining now will be able to
take part from its inception, in the development of a large equipment
for the Services.

Applicants for posts as Development Engineers, should hold a degree
in electrical engineering or its equivalent and should preferably have
completed a graduate apprenticeship. Some previous experience
of this type of work is desirable for all development engineers but is
essential for the senior positions.

Applicants for posts as DRAUGHTSMEN should preferably hold a
Higher National Certificate or its equivalent. Some previous experience
of this type of work is essential for the senior positions.

Those interested should write giving details of qualifications and
career to date to the Personnel Manager at the above address.

THE WEST COUNTRY
offers exceptional opportunities to

PHYSICISTS AND ENGINEERS
for research and development in a challenging new RADAR field associated
with GUIDED MISSILES.
The vacancies are in an expanding project offering good prospects for the
right men. Working conditions are ideal, the laboratories being housed in
a new building designed for the purpose, close to the attractive West
Country City of WELLS.
Applicants must be of degree standard and should have experience in one
or more of the following fields.

Missile Guidance,
Micro -wave equipment,
Pulse or frequency modulation techniques
Noise Analysis,
Sub -miniaturization of electronic equipment.

Applications should be made in strict confidence

to

PERSONNEL OFFICER,
E.M.I. ENGINEERING DEVELOPMENT LIMITED,
(Wells Division), Penleigh Works, WELLS, Somerset.
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Appointments with the British
Tabulating Machine Company
Limited, at Letchworth,
Hens.

ELECTRONICS
In keeping with its expansion
programme and ever increas-
ing use of electronics for
accounting and statistical
problems, this Company,
already well established in
this field, is looking for a few
senior men able to take charge
of design and development of
electronic calculating and com-
puting machinery.

Desired qualifications include
a recognised degree in electri-
cal engineering, physics or
mathematics and practical ex-
perience in the use of elec-
tronics, preferably as applied
to computing techniques.

Applications should be ad-
dressed, in the first instance, to
Personnel Superintendent,
quoting reference: WW/19.

MARCONI INSTRUMENTS
St. Albans.

require additional Technical Representative for
London and the South. Degree, or, H.N.C.,
Standard (Telecoms.) required with intimate
knowledge of measurement techniques. Ex-
perience of technical sales, or, liaison essential.
Preferred age around 35 years. Write fully
and in confidence to Dept. C.P.S., 336!7,
Strand,W.C.2, quoting Ref. 2970B.

ENGINEERS
who can offer an imaginative approach to
new problems are invited to apply for
senior positions with

THE ENGLISH ELECTRIC CO. LTD.,

in a newly created

GUIDED WEAPONS LABORATORY

AT STEVENAGE

Successfu' applicants will be engaged on the
design of test equipment and/or the super-
vision of interesting laboratory experiments
to determine the effects of vibration, shock,
acoustic and climatic stresses on aircraft
equipment. A degree or professional status
would be an advantage. A limited number
of similar vacancies also exist at LUTON.
These positions offer unique opportunities
for advancement and in certain instances
housing assistance can be given.

Applications to Dept. C.P.S., 336/7,
Strand, W.C.2, quoting Ref. 613.

A PROGRESSIVE CAREER
WITH AN EXPANDING OR-
GANISATION is offered in one
of the following fields to engineers
of ability and suitable design
experience:

INSTRUMENTATION AND
COMMUNICATIONS EQUIP-
MENT, ELECTRO-MEDICAL
EQUIPMENT.
SENIOR DEVELOPMENT EN-
GINEERS are required to under-
take a responsible part in the
design of a wide variety of special-
ised equipment. Candidates should
preferably possess an honours
degree or the equivalent.

DEVELOPMENT ENGINEERS
are also invited to apply for a
number of posts of varying seniority
and requiring qualifications ranging
from O.N.C. to degree standard.
Specialised experience in one of the
above fields is an advantage but is
by no means essential.

All appointments are Permanent
and pensionable and carry attractive
salaries; they offer excellent pros-
pects and the opportunity to work
in newly equipped laboratories on a
variety of interesting proiects.

Applications will be treated as con-
fidential and should be made to
the Superintendent, Electronic De-
velopment Division,
R. B. PULLIN & COMPANY,
LTD., GREAT WEST ROAD,
BRENTFORD, MIDDLESEX.

CLASSIFIED ADVERTISEMENTS
Use this Form for your Sales and Wants
To "Wireless World " Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E./

PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW
LI RATE : 7/- for TWO LINES. 3/6 every Additional

Line. Average six words per line.
Name and address to be included in charge if used
in advertisement.
Box No Allow two words, plus I/ -
Cheques, etc., payable to Iliffe & Sons- Ltd and
crossed " & Co."
Press Day, June 28th for August, 1956 issue.

NAME

ADDRESS

REMITTANCE VALUE ENCLOSED

Please write in block letters with ball pen or pencil. NUMBER OF INSERTIONS
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CILLI VIPS

CROSS OVER UNITS
in Printed Circuit form
now available to the trade
for coupling Band I and
Band III aerials to a
common feeder

Ill

CROSS OVER UNIT MAY BE
MOUNTED UNDER ROOF -
OR EAVES OR ANY OTHER
CONVENIENT POSITIO

PRINTED COILS ONLY,
CONDENSER FITTED
ON BACK OF PANEL

AS ABOVE BUT INCLUDES
TWO PRINTED CONDENSERS

THE TELEGRAPH CONDENSER CO. LTD 411,\
SPECIAL PRODUCTS DIVISION North Acton, London, W.3 ' Tel: ACOrn 0061
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MAINTAIN THE HIGHEST SOLDERING STANDARDS WITH

AND ACCESSORIES
Because of its reliability, economy and speed in use, Ersin Multicore Solder is used by leading
manufacturers of radio, television and electronic equipment all over the world. Likewise the
Multicore soldering accessories have earned the same high reputation for quality and depend-
ability. For anything to do with soldering, make sure it's Multicore.

ERSIN MULTICORE aif......
5 -CORE SOLDER .1!!tfv7,-

Ersin Multicore 5 -core Solder (which is approved by A.I.D.,
G.P.O. and A.R.B. and complies with D.T.D.599,
R.C.S.1000, and all pertinent U.S. Federal specifications)
is supplied
the following special alloys:

ULTRA

111

In addition
22 s.w.g.
between
and 1 lb.

FINE

to the 9 gauges
available on

24 and 34 s.w.g.
reels. All gauges

GAUGES

1
between

71b. reels, even
are supplied
have Scores

I

10 and
gauges

on I lb.
of flux.

SAVBIT TYPE 1 ALLOY Developed in the Multicore Laboratories
after exhaustive research, this alloy prevents absorption of copper from solder
bits into the alloy and prolongs the life of bits up to 10 times. It costs
approximately £1 per cwt. less than standard 60/40 alloy of similar gauge.
T.L.C. (melting point 145°C) Tin/Lead/Cadmium alloy with specially low
melting point.
L.M.P. (melting point 179°C) alloy with 2% silver content for soldering ceramics
and other silver -coated surfaces.
P.T. (melting point 232°C) Pure tin alloy for use when a lead-free alloy is
specified.

COMM (melting point 296°C) Special high melting point solder.

RADIO & T.V. SERVICE
ENGINEERS' 1 lb. REEL

For service engineers and
others who use fairly large
quantities of solder the 1 lb.
reel is the ideal pack. It con-
tains 167 R. of 18 s.w.g. 50/50
alloy Ersin Multicore Solder.
Price I5/- each (subject) Cat.
ref. 85018.

Ilril
.0,-"*

HOME CONSTRUCTORS'
216 PACK

4 #

Containing 19 ft. of 18 s.w.g.
60/40 alloy, this pack is ideal `
for general soldering in the 0

construction of receivers, etc. For soldering
printed circuits, the same pack may also be
obtained containing 40ft. of 22 s.w.g. 60/40
alloy. Cartons, containing either specification,
2/6 (subject).

SIZE 1 CARTON
The solder is drawn through a
hole in the top of the carton.
Available containing Ersin Multi-
core 5 -core Solder in any of 4
specifications. 5/- each subject.

-
an

Nits

".
ARAX MULTICORE

This non .rosin solder is

recommended for metal

SOLDER

Catalogue
Ref. No.

Alloy
Tin/Lead S.W.G.

Approx.-
Length

per carton

fabrication work as it
solders almost all metals

aluminium. Sup -

V
intp,

'I'-tliJ

°:
C 16014 60/40 14 19 feet

\except
plied in 3 alloys and 9 ,

C 16018 60/40 18 51 feet gauges on 71b. reels. Also on
C 14013 40/60 13 17 feet 1 lb. reels, 5/- and 6d. (subject) cartons.
C 14016 40/60 16 36 feet

Bib RECORDING TAPE

SPLICER ''.
.....",...--

.
4:04'

A remarkably efficient splicer that makes
accurate jointijointing o f recording tape a simple

recording tape and thus soon pays for itself.
18/6 each (subject).

SOLDER THERMOMETER

This simple form of pyro-
meter measures the temper-
ature of solder on bits and in .\
solder baths. It indicates
temperatures up to 400 C
and is calibrated also in
Fahrenheit.

Price £6.12.6.

i.

1U1411111

Bib WIRE STRIPPER
AND CUTTER

--...,
This sturdy little tool will
prove invaluable to anyone
who makes a number of con-
nections in flex. It strips
insulation without nicking
the wire, cuts wires cleanly
and splits 'plastic twin flex.
3/6 (subject).

MULTICORE SOLDERS LTD., MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636)


