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For Radio Vrequency

at Extreme Temperatures
gar

BICC are now producing radio frequency
cables insulated with P.T.F.E. (Polytetrafluoroethylene)

capable of withstanding temperatures from minus 75°C
up to 250°C. Inner and outer conductors are of

silver-plated copper wire, while overall protection is provided
by an impregnated glass braid.

Due to limited supplies we regret that this cable is only available
against approved contracts.

R. F. CABLES
BRITISH INSULATED CALLENDER'S CABLES LIMITED

2 I, BLOOMSBURY STREET, LONDON, VV.C.I
o first
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VALVES, TUBES C CIRCUITS
20. ECH81 & EF85 IN F.M./A.M. RECEIVERS

When planning the Mullard valve line-up for a set
intended to receive both F.M. and A.M. transmis-
sions, it had to be borne in mind that in most
localities two I.F. amplifiers will be needed for
F.M. reception. They are required to ensure suffi-

cient selectivity at Band II
frequencies (87.5 to 100 Mc/s).
The Mullard ECH81 triode hep-
tode, which is included as the
A.M. frequency changer, can be
connected so that with suitable
switching the heptode section
serves during F.M. operation as
the first of these two I.F. amp-
lifiers. Its heptode section has
a mutual conductance of
2.4mA/V, and is not internally
connected to the triode.
At first sight it might seem that
using the ECH81 is not an
economical proposition, for the
triode section is required solely
as the local oscillator in the

A.M. frequency changer. The triode in the A.M.
frequency changer, however, cannot be used in the
F.M. front-end because it is then in the same
envelope as the first I.F. amplifier. On the other
hand, the extra wiring involved makes it impractic-
able to use one of the valves from the F.M. front-
end (for example, one triode section of the ECC85)
as the A.M. local oscillator.
Any reduction in the number of triodes in the
receiver can result only in increased oscillator
radiation and noise on F.M., and complicated
switching on A.M.
When the ECH81 heptode section is used as an I.F.
amplifier, g, should be connected to cathode for the
heptode to operate as a pentode, the g, connection
being switched so that the resistance between
this grid and the cathode is less than 20E1
The ECH81 serves in the usual way as the A.M.
frequency changer-with g, connected externally
to g,-and has a conversion conductance of
approximately 750p.A/V.

The heptode section of the ECH81 has a suppressor
grid (g,) which is internally connected to the
cathode. There is consequently a lower noise level
and higher internal resistance than is possible with
a hexode.
The Mullard EF85 R.F. pen-
tode functions as an I.F. ampli-
fier in both F.M. and A.M.
operation. It is primarily in-
tended for use with the ECH81.
The mutual conductance of the
EF85 is 6.0mA/V.
Automatic gain control is not
always required for F.M. opera-
tion because of the limitation
provided by the ratio detector.
However, if some control is
incorporated in order to make
the best use of the I.F. stages,
the A.G.C. voltage should be
applied to the control grid of
the ECH81 heptode but not to
the EF85. A limiting network
consisting of a 100 to 500ki2 resistor in parallel
with 100pF capacitor may be placed in the

 control -grid lead of the EF85. Since the EF85
will not require a sliding screen -grid voltage, this
may with advantage be kept constant during
F.M. operation by taking it from a potential
divider across the H.T. supply.
When the receiver is switched to A.M. operation,
the A.G.C. voltage for the ECH81 frequency
changer should be the same as that applied to the
EF85, which has a variable -mu characteristic.
With a common screen -grid resistor of 18kS2 for
the two valves (Va=Vb=250V), the cut-off
voltages are approximately -33V for the EF85
and -28.5V for the ECH81.
The ECH81 and the EF85 require a heater voltage
of 6.3V, and are mounted on the B9A (noval) base.
Base Connections
Pin. No. 1 2 3 4 5 6 7 8 9
ECH81 ,2, Eg, k,g,,s h h ah gs at gt
EF85 k g, k h h s a g2 g,

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

MULLARD LTD., Technical Service Department, Century House, Shaftesbury Avenue, W.C.2
MVM287
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THE amendments made to the Government's tele- 
vision Bill during the later stages of its weary passage 
through the legislative machine deal with matters of 
detail rather than of principle; few of them hold any 
great interest for us or our readers. Nevertheless, 
there have been some thought- provoking asides to 
the main theme of the House of Lords debates. One 
of the most important of these came from Lord 
Balfour of Inchrye. In stressing the need for ensuring 
that the scheme for commercial television as outlined 
in the Bill will work, he expressed doubt whether our 
executive policy and administrative machinery are 
framed on a scale large enough or wide enough to 
cope with the rapid growth and competing demands 
of all branches of radio -not only of television. 
Criticizing the Post Office control, he asked " Is it 
likely that commercial applicants and mobile radio 
users are going to get from one interested Depart- 
ment, if not the fairest treatment, at any rate treat- 
ment on the widest basis of national interest? " The 
anomalous position of the P.M.G. was stressed. 

Criticism of the Post Office, coming at the present 
time from a supporter of the Government, focuses 
attention on the desirability of a change in the 
organization of radio administration that many will 
consider to be long overdue. When this matter 
comes up, as it does periodically, comparisons are 
inevitably made between the G.P.O. and the Federal 
Communications Commission of the U.S.A. The 
F.C.C. sometimes comes under criticism, but at 
least it is not in the anomalous position of being, 
as is the G.P.O., in competition with its own 
licencees. If we had a B.C.C. it would at least be 
free of that anomaly. And, at a time when radio is 
becoming increasingly a party- political issue, any- 
thing that can keep its day -to-day administration out 
of the orbit of party politics is surely to be desired. 

Electronics In Industry 
A S complacency is not one of the besetting sins of 
those engaged in the electronic art, it was to be 
expected that both the art and its practitioners would 
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come under some criticism at the successful con- 
vention on " Electronics in Industry" recently held 
by the Brit. I.R.E. In discussion, doubts were freely 
expressed as to whether all that should be is in fact 
being done to meet the needs of industrial users of 
electronic devices. 

No doubt there are faults on both the electronic 
and non -electronic sides of the fence. Designers of 
equipment are sometimes unsympathetic towards the 
user, who, in his turn, often expects far too much. 
Then there is the thorny question of maintenance; 
to us it seems unlikely that electronic gear can ever 
be maintained except by specialists -and, if complex, 
operated by them as well. There is food for thought 
in a remark made by one of the convention speakers, 
who said, " It is better to train an electronic engineer 
to become, say, a chemist, than to train a chemist 
to become an electronic engineer." 

The Laic 
THERE still seems to be some uncertainty as to 
the legal position of those who make recordings of 
broadcast programmes; this in spite of the effort 
made in our issue of December, 1953, to clarify the 
position. The gist of what we then said was that 
the private individual, making a recording for his 
private use for playing back in his own home for the 
benefit of his family or intimate circle of friends, 
runs no risk of falling foul of the law. On the other 
hand, those who make such recordings for financial 
gain, or play them back in circumstances that intro- 
duce an element of "public performance," are likely 
both to commit an offence under the Dramatic and 
Musical Performers Protection Act, 1925, and to 
infringe the law of copyright. 

Very wide publicity was given to this interpre- 
tation of the legal position, but nothing has been 
brought forward to suggest that it was in any way 
inaccurate. Thus, until a ruling to the contrary is 
established by action in the Courts, it is safe to accept 
the basic correctness of the interpretation we offered 
last December. 
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Industrial 
Electronics 

Is it Really Successful as an 

Aid to Production? 

The British Institution of Radio Engineers 
recently held its third post -war Convention, 
on the subject of industrial electronics, at 
Christ Church, Oxford. Most of the technical 
papers put a strong emphasis on the actual 
applications of electronics, and as there were a 
good many representatives of various industries 
present the discussions tended to follow along 
the same lines. Appropriately, the whole pro- 
ceedings were summed up in the last session by 
the President of the Institution of Production 
Engineers, Sir Walter Puckey, and his address 
was followed by a debate on the motion 
" Electronics is the key to improving and increas- 
ing production." We give here some of the 
opinions that were expressed at this final sessior 
and at other times during the Convention. 

111 OST electronics engineers to-day see the applica- 
tion of electronics to industry in the grandiose 
terms of a " second industrial revolution " which 
will completely change our methods of manufacture 
and even our way of life. Most people in industry, on 
the other hand, see nothing of the sort, and are not 
even convinced that electronics has anything to offer 
them. Why should there be such a great gulf in out- 
look between the two parties? 

According to Sir Walter Puckey, who spoke at the 
Brit.I.R.E. Convention on industrial electronics, the 
fault lies with the electronics engineer himself. From 
his (Sir Walter's) observations the typical electronics 
engineer was not capable of understanding the wider 
implications of his work. He was a specialist, and 
something of a fanatic, concerned only with his own 
particular techniques and problems, and could not be 
bothered to explain his work to other branches of 
industry. Sir Walter felt that the radio industry put 
too much emphasis on the training of technicians 
when the real need was for men with a wider outlook. 
The technician was too much inclined to " plug " 
electronics as the only way of life when, of course, 
there were other ways of doing things. The proper 
criterion should be to achieve optimum results with 
the greatest simplicity. 

Industrial electronics, continued Sir Walter, 
deserved better ways of demonstrating its abilities 
than it had at present. Static displays of equipment 
were not good enough. The important thing was what 
you did with the equipment, and exhibitions should be 
organized to show all the available techniques at work. 

Another speaker at the Convention expressed the 
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view that electronics would be more successful if a 
number of firms could collaborate to build a particular 
equipment instead of each individual firm trying to 
do the whole job itself. Each firm could then specialize 
in a particular type of " prefabricated " sub -unit and 
the whole group would be rather like component 
manufacturers supplying parts to the radio industry. 
It would be necessary, of course, to achieve a fair 
amount of standardization for this purpose, as in the 
component industry. A further speaker, however, felt 
that suggestion was premature at the moment because 
the necessary standardization would tend to stultify 
technical progress. 

One topic which provoked a great deal of discussion 
was whether electronics should attempt to replace the 
human operator. The question arose out of a paper 
which suggested a method of doing simple mechanical 
operations (such as picking things up and putting 
them down somewhere else) so that the humans who 
are so engaged at the moment could be released for 
more interesting work. The suggested machine would 
not have a specialized function (unlike most electronic 
control devices), but would be flexible enough to be 
"programmed" by an input of information to do any 
job that was required. 

On this some speakers took the view that electronics 
should not attempt to do what humans are already 
doing better. In any case, some sort of mechanization 
was the real answer. A more sweeping observation on 
the subject was that electronics is doing nothing more 
than changing the type of labour required in industry. 
Semi -skilled operators could be replaced by electronic 
devices but we needed skilled technicians to develop 
and maintain the apparatus, and the result was not a 
very economical arrangement. This speaker felt, how- 
ever, that electronics would be of greater value in new 
industries and activities yet to be developed, such as 
nucleonic work. 

An aspect of electronics which seemed to worry a 

great many of the potential users present was the 
reliability of equipment. All speakers agreed that 
equipment must be thoroughly reliable if the preju- 
dices of industry were to be overcome. There was a 
considerable difference of opinion, however, on 
whether the electronics or the associated mechanical 
equipment was the more unreliable, and some speakers 
felt that an enquiry into the whole question was 
needed. One particular source of unreliability was 
considered to be miniaturized equipment, and it was 
felt that miniaturization had already gone far enough, 
if not too far. Another related problem was that 
electronic firms were not particularly interested in the 
servicing and maintenance of their apparatus after it 
had been developed and sold. Development engineers 
as a body were even less concerned, as they felt their 
only purpose in life was to create. This was shown up 
by the bad design of some instruments, in particular 
nucleonic instruments, which were very difficult to 
service. 

It was pointed out, too, by a representative of 
industry that electronic apparatus is not usually main- 
tained in the same way as other equipment : it is 
allowed to run until it breaks down and then is 
repaired, after a great deal of damage has been done. 
He said that it was up to the development engineers to 
issue some kind of checking schedule with the appara- 
tus which would give an estimate of the likely break- 
downs before they occurred. In this way serious 
trouble could be averted and the user would have 
more faith in the value of the apparatus. 
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WORLD OF WIREI.IsSN 
Import- Export Ratio 

Jungfrau Television Station 
R.A.E. Dates V.H.F. Stations 

Balance of Radio Trade 
CAPITAL GOODS -transmitters, communication 

equipment and navigational aids -continue to provide 
the mainstay of the radio industry's exports. Of the 
total value of £10.97M exported during the first five 
months of the year, the " heavy " side of the industry 
accounted for £5.4M. Last year's figures were 
£9.26M and £4.11M respectively. It will be seen 
from the table that there has also been a markeLi 
increase in the value of exported components, p.a. 
gear and sound reproducing equipment. 

There is, however, the other side of the picture. 
Whereas exports of valves and c.r. tubes have fallen 
by some £60,000 the imports of these accessories have 
risen during the same period from a little over half -a- 
million pounds in 1953 to £ 1,416,496 this year. 

In answer to a question in the House of Common 
recently, Mr. H. Strauss (parliamentary secretary to 

'the Board of Trade) stated that in the first quarter 
of this year 2,078,000 electronic valves were imported 
against 771,000 in the corresponding quarter last year. 
When asked if he could explain the threefold increase 
he said it might be the very large increase in the 
demand for television sets. 

Figures supplied by the Statistical Office of Cus- 
toms and Excise show that in this total were 1,627,293 
valves from Holland and 321,766 from Western 
Germany, making 1,949,059 for the two countries. As 
the cost of these was £301,092 the average price per 
valve was 3s. 

Jan. -May 

1953 1954 

c c 
Valves and stabilizing tubes ... ... 887,220 821,746 
Cathode -ray tubes ... ... ... ... 44,304 49,640 
Broadcasting and television transmitters .. 376,022 346,762 
Radio communication and navigational 

equipment (including radar) ... ... 3,737.186 5,060,832 
Domestic broadcast receivers ... ... 1.362.659 1.158,816 
Radiograms ... ... ... ... ... 224.567 180,058 
Television receivers ... ... ... ... 174.727 81,854 
Public address equipment, and loudspeakers 

and microphones ... ... ... 255,144 299,209 
Sound reproducing apparatus (electrical), 

not elsewhere specified . ... 73,622 112,694 
Components and parts, not elsewhere 

specified, including parts of valves and 
2,131,685 2,864,596 

19,267,136 10,976,207 

The position, moreover, is worsening, for the latest 
figures show that the number of valves imported 
during the first five months of the year increased from 
1,287,542 in 1953 to 3,474,769 this year. The com- 
parative figures for c.r. tubes are 72,212 and 194,227. 

Electronic Control Research 
A NEW Division of the National Physical 

Laboratory has been formed by the amalgamation 
of the Electronics and the Control Mechanisms 
Sections. The field to be covered by this Control 
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Paraboloids, each weighing half a -ton, being erected at the 
Jungfrau relay station. (See " Trans- European TV ") 

Mechanisms and Electronics Division, as it is called, 
is the automatic control of industrial, administrative 
and experimental operations and the development of 
techniques and equipment for data processing and 
computation. Its terms of reference exclude radio 
and acòust:c problems. 

The officer -in- charge of the Division is R. H. 
Tizard, B.A., A.M.I.E.E. 

Trans- European TV 
THE permanent halo- Swiss- German television radio 

link used for the first time during the trans- European 
relays is of particular interest. This 125 -mile link, 
from Chasserai in northern Switzerland across the 
Alps to Monte Generoso on the Swiss -Italian border, 
has but one relay station 12,000ft up on the Jungfrau. 

The equipment for the relay station and the two 
terminal stations provides a one -way reversible tele- 
vision char.nel with a 5.5 -Mc /s bandwidth. Two 
frequencies are actually used (1776 and 1848 Mc /s) to 
prevent feedback from the transmitter to the receiver 
at the relay station and frequency modulation is 
employed. 

The repeater is of the non -demodulating type since 
this avoids the distortion which would be introduced 
into the video signal if numerous modulators and 
demodulators were used. The connection between 
the transmitter and receiver is made at the interme- 
diate frequency (60 Mc /s). 

Spun aluminium paraboloid reflectors 12ft in dia- 
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meter are used at each station. The effective band- 
width of the aerials is 150 Mc /s and over this band 
the voltage standing wave ratio does not exceed 1.15. 
A gain of 34 db (relative to an isotropic radiator) is 
achieved at 2,000 Mc /s, the beam angle being 2 deg. 

The equipment was installed by the G.E.C. and 
similar gear is to be provided by Hasler S.A. of Swit- 
zerland on behalf of the G.E.C. for the extension of 
the Swiss television network. 

Amateur Examinations 
ARRANGEMENTS have been made by the Post 

Office to hold the next Radio Amateurs' Examination 
on October 2nd at three centres, London, Edinburgh 
and Cardiff. Applications, enclosing the entrance 
fee of 25s, should be addressed to the Wireless 
Telegraphy Section, Radio and Accommodation 
Department, Union House, St. Martins le Grand, 
London, E.C.1, and must be received by Septem- 
ber 4th. 

Morse tests will be held during the first week in 
September at the Head Post Offices in Birmingham, 
Cambridge, Derby, Leeds and Manchester, provided 
there are sufficient candidates. Application forms 
are obtainable from the Radio Branch, Radio and 
Accommodation Dept., Post Office Headquarters, 
London, E.C.1, and these must be returned, with the 
7s 6d fee, by August 20th. 

V.H.F. Transmitters 
FROM OUR NOTE in these pages last month, 

readers may have gained the impression that there 
are to be many more v.h.f. broadcasting stations than 
are actually planned for this country. Two trans- 
mitters will be operated in parallel for each pro- 
gramme, and, as shown in the map in our November, 
1953, issue, the majority of the stations will radiate 
three programmes. 

We understand that fourteen (not two) of the sixty - 
four transmitters on order for the B.B.C. have a 

power of 10 kW, thirty -eight will be rated at 4.5 kW 
and twelve at 1 kW. 

As already stated, forty of the transmitters (two 
10 -kW and thirty -eight 4.5 -kW) will be supplied by 
Marconi's and twenty -four (twelve 10 -kW and twelve 
1 -kW) by Standard Telephones & Cables. 

PERSONALITIES 
Dr. Willis Jackson, F.R.S., director of Research and 

Education of Metropolitan- Vickers Electrical Company, 
has been elected a vice -president of the Institution of 
Electrical Engineers. Before taking up his present position 
with Metrovick in July last year, he was, from 1946, 
professor of electrical engineering at the Imperial College 
of Science and Technology, London. Dr. Jackson had 
previously occupied the Chair of Electrotechnics at Man- 
chester University for six years, and prior to 1938 was 
a research engineer with Metrovick. He is a member of 
the technical sub -committe of the Television Advisory 
Commitee, and, since 1950, has been a member of the 
Radio Research Board of the Department of Scientific 
and Industrial Research. 

Sir Gordon Radley, C.B.E., engineer -in -chief of the 
G.P.O., has been elected a vice -president of the I.E.E. for 
his second three -year term of office. Sir Gordon, who 
was knighted earlier this year, became engineer -in -chief in 
1951, having previously been controller of research. He 
is chairman of the technical sub -committee of the T.A.C. 

C. W. Oatley, M.A., M.Sc., who has been elected 
chairman of the I.E.E. Radio Section for 1954/55, has, 
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since 1945, been a Fellow of Trinity College, Cambridge, 
and lecturer in the Engineering Department of Cambridge 
University. At the outbreak of the war he joined the Air 
Defence Experimental Establishment (later Radar Research 
and Development Establishment) of the Ministry of 
Supply, and was put in charge of basic work on radar 
transmitters and receivers. In 1942 he took charge of 
basic work in the whole establishment, and two years later 
became acting head of the scientific side of R.R.D.E. For 
twelve years prior to the war Mr. Oatley was a member 
of the staff of the Physics Department of King's College, 
London. He is chairman of the Power and Field Strength 
Measurement Committee of the Radio Research Board 
although not a member of the board itself. 

C. W. OATLEY Dr. R. C. G. WILLIAMS 

Dr. R. C. G. Williams, B.Sc. (Eng.), the new vice - 
chairman of the I.E.E. Radio Section, has been chief 
engineer of Philips Electrical since 1948. He was general 
manager of the Electronics Division of Murphy Radio 
until 1946, when he went to the U.S.A. and was 
appointed executive engineer of the North American 
Philips Company. Dr. Williams has recently returned 
from a trade mission to the U.S.S.R. He has been for 
some time a member of the Comité International de 
Télévision, set up in 1947 to encourage international 
collaboration in the field of television techniques. 

R. E. Burnett, M.A. (Oxon), A.M.I.E.E., A.Inst.P., 
principal of Marconi College, Chelmsford, and manager 
of Education and Technical Personnel, has also been 
appointed assistant to the general manager, and adviser 
on technical staff matters to the associated companies. In 
consequence, E. R. L. Lewis, M.A., A.M.I.E.E., has been 
appointed deputy manager, Education and Technical Per- 
sonnel, and R. G. Hulse, B.Sc. (Hons.), deputy principal 
of Marconi College and director of studies. 

Barry Z. de Ferranti, author of the article on storage 
systems on page 392, graduated B.Sc. from the University 
of Sydney in 1949. Two years later he received the 
degree of Bachelor of Engineering (electrical and 
mechanical) with honours in electrical engineering, the 
subject of his honours thesis being based on research 
work on the control of a magnetic drum memory for 
a digital computor. He came to England in the latter 
part of 1951 and underwent a two -year graduate appren- 
ticeship course in telecommunications with the General 
Electric Company. Mr. de Ferranti is now investigating 
the applications of electronic computing techniques to 
automatic telephone exchanges at the Wembley labora- 
tories of the G.E.C. 

Douglas Walters has left Odhams Press after 22 years' 
service, where he was for seven years radio correspondent 
of the Daily Herald. From 1939 to 1945 he served with 
the R.A.F.V.R. as technical radar officer. Douglas Walters 
has been an amateur transmitter for 24 years -his call is 
G5CV -and is particularly interested in the radio control 
of models. His transistor r.t. transmitter was described 
in our December issue last year. 
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In order to foster the application by industry of results 
of research undertaken by the National Physical Labora- 
tory, the director has appointed two liaison officers. They 
are, E. I. Br!melow, M.Eng., A.I.M., a metallurgical 
engineer, and A. J. Garratt, M.B.E., B.Sc., A.Inst.P., 
who was in the Civil Service from 1940 to 1951 and more 
recently has been in industry. He is a scientific adviser 
to the B.B.C. Television Service. 

Marconi Marine announce the appointment of Albert 
J. Locke as manager of the company's Service Depot at 
Hong Kong, where he has been an inspector since 1950. 
Like all Marconi Marine depot managers, he commenced 
his service (in 1936) as a sea -going radio officer. He 
joined the shore technical staff in 1942 and went to 
Hong Kong in 1946. He succeeds A. P. Goodman who 
is returning to the U.K. 

Air Commodore Michael Watson, C.B., C.B.E., who 
joined the Royal Air Force in 1929 and for the major 
part of his Service career specialized in signals, has 
retired at his own request and joined Decca Radar, Ltd., 
as head of the new Radar Systems Division. Since 1953 
he had been director of Signals at the Air Ministry. 

Peter O. Wymer, B.Sc., A.M.Brit.I.R.E., has been 
appointed press officer of Mullard's Publicity Division. 
He has held a similar position with the E.M.I. Group of 
companies since 1948, prior to which he had spent some 
years as a lecturer in radio- physics and on the radio staff 
of the B.O.A.C. 

Air Comdre. M. WATSON P. 0. WYMER 

H. John Dyer succeeds Peter Wymer at E.M.I. He 
was at one time editor of the Wireless and Electrical 
Trader and has been closely associated with public rela- 
tions and publicity in the Radio Industry Council. 

OBJTUARI 
Francis M. Colebrook, who, as recorded in our last 

issue, was appointed an O.B.E. in the Birthday Honours, 
died in hospital on June 21st after an operation. He 
was aged 61. A senior principal scientific officer at the 
N.P.L., which he joined m 1920, he was, at the time of 
his death, head of the Electronics Section which produced 
the automatic computing engine (A.C.E.). Before assum- 
ing control of the Section he was for some years deputy 
to Dr. R. L. Smith -Rose, superintendent of the Radio 
Division. Mr. Colebrook was a member of the editorial 
board of Wireless Engineer. 

K. Higginson, affectionately known in the trade as 
" Higgie, who retired from the position of technical 
representative of the Dubilier Company last year, died on 
June 15th. Before joining Dubilier in 1934 he was chief 
engineer of Oliver Pell Control, Ltd. 

H. D. Wilson, who had been with the Sifam Electrical 
Instrument Company, Ltd., for the past sixteen years, first 
as technical sales engineer and latterly as a director, died 
in June. He served his apprenticeship with Spagnoletti, 
Ltd., and prior to joining Sifam was with S. G. Brown, 
Ltd., and Measuring Instruments (Pullin), Ltd. 
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Wow 1 1IBi:Its 
Publication Dates 

The next issue of Wireless World will include, in 
addition to the usual quota of articles and features, 
a stand -to -stand preview of the National Radio 
Show with a list of exhibitors and plan of the 
exhibition. The publication date has been advanced 
to August 23rd, two days before the opening of the 
Earls Court exhibition to the public. 

In the October issue (published on September 
27th) we shall include a review of the trends in de- 
sign, written by the technical staff of Wireless World 
after examination of the exhibits at the show. 

IN BRIEF 
Licences. -The number of television licences current 

iii the United Kingdom increased by 78,528 during May, 
bringing the total to 3,379,366. The total number of 
licences, including sound and vision and 231,848 for car 
radio sets, was 13,479,308. 

White City TV Centre. -The first section of the new 
B.B.C. Television Centre at Wood Lane, London, has 
now been completed and occupied. Its main purpose is 
to serve as a vast workshop for the construction of scenery 
for studio productions, and it covers approximately one 
acre of ground. The block also contains some 200 offices 
for producers, designers, administrative staff, etc. 

Aircraft Electronics. -The electrical section of the 
College of Aeronautics, Cranfield, is to be extended to 
have the status of a department. The course offered, 
which is at post -graduate level, has no equivalent at pre- 
sent; naturally, it tends heavily towards the electronics 
side. 

I.E.E. Radio Section. -The new chairman of the 
committee of the Radio Section of the I.E.E. is C. W. 
Oatley, of Cambridge University, and the new vice - 
chairman is Dr. R. C. G. Williams (Philips Electrical). 
The new members of the Committee are N. C. Robertson, 
C.M.G., M.B.E. (E. K. Cole), L. Rushforth, M.B.E., B.Sc. 
(B.T. -H.) and A. M. Thornton, B.Sc. (S.T.C.). B. N. 
MacLarty, O.B.E. (Marconi's) has been co -opted to fill 
the vacancy created by Dr. Williams' election as vice - 
chairman before completing his term of office as an 
ordinary member. The only member of the Radio 
Section to be elected to the Council of the Institution this 
year is Dr. J. H. Westcott, B.Sc.(Eng.). lecturer in 
electrical engineering at Imperial College. 

French Show. -The 17th French Radio and Television 
Exhibition organized by the National Federation of Radio 
and Electronic Industries of France (S.N.I.R.) will be 
held at the Musée des Travaux Publics, Place d'Iéna, 
Paris, 16, from October 2nd to 12th. 

Radio Control. -More and more model engineers are 
turning to radio for control purposes and this aspect 
will again be featured at the Model Engineer Exhibition 
to be held at the New Horticultural Hall, London, S.W.1, 
from August 18th to 28th. 

Nottingham Show. -Manufacturers have been invited 
this year to participate in the annual Nottingham Radio 
Exhibition, organized by the local members of the Radio 
and Television Retailers' Association, which will be held 
at the Ice Stadium, Nottingham, from September 6th 
to 11th. 

Dissemination of Information. -Ten public library 
authorities in West London, in conjunction with many 
large firms and research establishments, have co- operated 
to provide a free technical, industrial and commercial 
information service for organizations and individuals in 
West London. Information regarding tbç Co.- operative, 
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Industrial and Commercial Reference and Information 
Service is available from the Acton Public Library. A 
similar service is provided by the Islington Public Lib- 
raries in North London. 

Courses on crystal valves, transistors and transistor 
circuitry are among the many part -time Higher Techno- 
logical Courses listed in the Bulletin for the autumn term, 
issued by the London and Home Counties Regional 
Advisory Council for Higher Technological Education. 
The Bulletin, which is obtainable from the Regional 
Advisory Council, Tavistock House South, Tavistock 
Square, London, W.C.1, price is 6d, lists some 20 radio 
and allied courses among the many specialized courses 
provided by colleges in the region. 

The Department of Telecommunications Engineering, 
Northern Polytechnic, London, N.7, is introducing three 
courses covering Bands II and III receivers, convertors, 
test equipment and aerials. They are: a full -time two - 
week course, another necessitating one full day's attend- 
ance per week for three months, and evening classes. The 
courses, which will cover both theory and practice, com- 
mence during the week beginning September 27th and the 
fee for each is £2. Students must enrol by August 7th. 

Evening Courses in radio and television servicing 
(Mondays and Tuesdays) and for the Radio Amateurs' 
Examination (Wednesdays) are again being held at 
Brentford (Middlesex) Evening Institute during the next 
scholastic year. The fee for each course is 15s. 

International Aeradio, which operates aeronautical 
communications, control and allied services for inter- 
national air transport, has just issued a booklet on its 
widespread activities. 

British Large- Screen Television, made by Cinema - 
Television and operating on the French 819 -line standard, 
was recently demonstrated by the Compagnie Française 
Thomson -Houston in the Palais de Chaillot, Paris. 

PUBLICATIONS 
" W.E." Editorials.- Professor G. W. O. Howe, technical 

editor of Wireless Engineer, has been contributing 
editorials to this, our sister journal, since 1926. An index 
to these contributions has now been prepared by the 
Electrical Engineering Department of Glasgow University, 
where Dr. Howe for many years occupied the James Watt 
Chair of Electrical Engineering. It includes chronological 
and subject indexes for the period January, 1926, to 
May, 1954, and an index to names and authors referred 
to. It is obtainable from Dr. A. J. Small, Electrical 
Engineering Department, The University, Glasgow, W.2. 

CABMA Register. -Thc 1954 -55 edition of this 
directory of British products and Canadian distributors, 
sponsored by the Canadian Association of British Manu- 
facturers and Agencies, includes a buyers' guide of pro- 
ducts under 3,750 headings, lists of proprietary names and 
trade marks and directories of British manufacturers and 
Canadian distributors. It is obtainable from our 
publishers, price 42s. 

The bibliography of Colour Television, referred to on 
page 388 (incidentally, the price should be 2s 6d), is a 
reprint issued by the Television Society of the biblio- 
graphy originally prepared by the librarian of Ultra Elec- 
tric, Ltd., for private circulation. 

Over 100 Back Numbers of Wireless World, some dating 
back to 1938, are offered gratis to a reader or organization 
by R. D. D. Langlois, of 2, Storey Road, Coventry, 
Warwicks. Interested readers are asked to send a 
stamped- addressed envelope for particulars. 

EXPORTS 
Pye U.S. Office. -Pye, Ltd., of Cambridge, have opened 

an office in Fifth Avenue Building, 200, Fifth Avenue, 
New York, 10, and William M. Cagney, formerly of the 
Link Radio Corporation, has been appointed regional 
supervisor of the activities of the Pye Group in the U.S. 
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An order for the supply of a large quantity of radio- 
telephone equipment has been received from the New 
Brunswick Department of Public Works by Pye Canada. 
It is to provide a province -wide communications scheme 
on 152 -174 Mc /s for road maintenance vehicles and a 

point -to-point network on 72 -76 Mc /s. The initial order 
is valued at 40,000 dollars. 

British two -way radio relay equipment to carry tele- 
vision programmes between two Canadian towns- London 
and Windsor, Ontario -is to be supplied by the General 
Electric Company through the Canadian G.E.C. The 
chain will consist of four relay stations plus terminal 
equipment. 

Another order from Canada has been received by 
Marconi's W.T. Company. It is to supply through its 
Canadian associate company telecommunications equip- 
ment for new Australasian and Far Eastern circuits being 
established by the Canadian Overseas Telecommunica- 
tions Corporation. The equipment includes s.s.b. and 
double- diversity telegraph receivers and 30 -kW s.s.b. 
transmitters. The transmitters are capable of handling 
four telephone channels and also provide facilities for 
either multichannel or normal frequency -shift telegraphy. 

Gresham Transformers, Ltd., of Twickenham Road, 
Hanworth, Middlesex, now have in production a range of 
transformers conforming to the U.S. Service specification 
MIL /T.27. 

INDUSTRIAL NEWS 
The Plessey Company has formed a new division, which 

is being set up in Swindon for the development, manu- 
facture and sale of electrolytic and paper capacitors and 
moulded -track potentiometers. The Swindon Components 
Division, as it is called, has as its general manager, O. G. 
Cox, who joined Plessey last year from A. H. Hunt 
(Capacitors), Ltd. 

Richard Seligman, a partner and director of Scope 
Laboratories, Melbourne, Victoria, is on a two -months' 
visit to this country to introduce the Scope lightweight 
soldering iron. He plans to establish an agency before his 
return. 

Decca Radar, Ltd., has formed a new section to be 
known as the Radar Systems Division which will cover 
the specialized applications of radar (other than marine) 
including military systems, civil air aids and meteorological 
radar. The head of the new division is Air Commodore 
Watson, who will be assisted by S. J. Kyte. 

Advance Components' new signal generator for Band 
III was erroneously stated in last month's issue (page 41) 
to be externally modulated; it is designed for internal 
modulation only. 

Solartron. -A new company to be known as Solartron 
Research and Development, Ltd., has been formed, which, 
together with the existing companies Solartron Labora- 
tory Instruments, Ltd., and Solartron Engineering, Ltd., 
will be controlled by a new holding company, Solartron 
Electronic Group, Ltd., of Thames Ditton, Surrey 
(Tel.: Emberbrook 5611). 

United Television Manufacturers, Ltd., has been formed 
to take over the servicing of all domestic radio and tele- 
vision equipment marketed by Pye, Ltd., Pam (Radio and 
Television), Ltd. and Invicta Radio. The head office is 
at St. Andrews Road, Cambridge (Tel.: Cambridge 3434). 
Five depots have been set up in London. Bristol, Birming- 
ham, Salford and Glasgow. 

Telephone number of Marconi House, Strand, regis- 
tered office of the Marconi International Marine Com- 
munication Company, Ltd., has been changed to Covent 
Garden 1234. 

Hudson Electronic Devices, Ltd., have provided the 
equipment for the thirteen engineers' vehicles, attached to 
the Dartford telephone exchange, which have been fitted 
with radio telephones. 
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Printed Circuit Television Set 

New French Design 

Including Printed Coil, 

and Capacitors 

By CHARLES BOVILL, 

A.M.I.E.E.. M.Brit.I.R.E. 

INCE the E.C.M.E. machine* was first described 
by John Sargrove in 1947, and the possibilities of 
printed circuit and allied techniques were first re- 
vealed, there have been spasmodic appearances of 
items of radio and electronic apparatus made in this 
way. To many, it has been a surprise that so few 
equipments have been manufactured by printed circuit 
or photo- engraving methods, as it has the appearance 
of being an attractive way of constructing chassis in- 
volving complicated wiring. Similarly, for mass 
production and for reliable operation in service, this 
manner of making electronic devices appears to have 
considerable advantages over the normal wiring 
techniques. 

In domestic sound receivers the question of to print 
or not to print is undoubtedly debated when new 
designs are under consideration, but it would appear 
that the method has been avoided for a number of 
reasons, such as the high initial plant costs which some 
of these techniques incur and the limited amount of 
printed circuitry which can be used in concurrent 
receiver designs year after year. This is probably in 
part due to the drastic changes in mechanical design 
of receivers each season which form a major part 
of modern design problems. 

In the field of television receiver design, however, 
the position is somewhat different. For many years 
to come the existing standards and frequencies of 
transmission will be retained and no drastic change 
can be foreseen in requirements until the advent of 
colour, except possibly the necessity for a few addi- 
tional channel facilities. It would appear, therefore. 
that a manufacturer can with safety design and put 
into production a long -term television receiver which 
could be marketed, over several years, without the 
danger of the necessity for anything but slight modi- 
fication to meet new requirements. 

Such a design is possible and, indeed, an attractive 
proposition if the latest techniques are used but, at the 

* Electronic Circuit Making Equipment. 
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Fig. I. Rear view of the set showing the printed receiver 
section with tuning slobs across the coils. The r.f. 
amplifier is on the right. 

Fig. 2. Other side of the printed circuit panel, 
amplifier now being on the left. 

the r.f. 

same time, not too much is attempted by printing 
methods. Perhaps not immediately apparent is the 
fact that with television signal and i.f. frequencies the 
coils can be printed, whereas this is difficult to achieve 
with sound broadcast frequencies involving high in- 
ductance coils. Similarly, in the average television set 
many more valves are used than in a sound receiver, 

D 
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and there is consequently considerably more wiring 
involved. 

These considerations have evidently influenced the 
well -known French radio manufacturers, J. Visseaux 
S.A., in deciding to manufacture their television re- 
ceivers by printed circuit methods. The first receiver 
to be put into production in the Lyon factory of this 
company is for single -channel operation on the 174- 
185 Mc /s band used in France, and is for the 819 -line 
definition. 

The techniques used have been developed by 
Visseaux and are less expensive in initial plant and 
processes than techniques which have been used pre- 
viously. In the receiver now being marketed, the 
wiring, tuning and associated inductors in the local 
oscillator and the video and sound i.f. coils and the 
smaller capacitors are printed. Resistors, with their 
attendant complications, are not printed, and the 
normal types are used at all positions in the circuit. 
The power supplies are of conventional type. The 
chassis is mounted vertically and is designed to fit over 
the neck of the cathode -ray tube, with the valves 
pointing inwards towards the front of the set. This 
gives complete accessibility to the base contacts of 
every valve and facilitates servicing. The video i.f. 
amplifier and its associated valves and coils are on 
the top side of the chassis and the sound i.f. is immedi- 
ately below the cathode -ray tube neck. The inductors 
for the r.f. amplifier and the local oscillator are on the 
right -hand side of the chassis. A multi -way plug is 
provided for taking a connector and cables either to 
the front of the receiver or to a remote control unit. 

In the receiver it is necessary to connect the printed 
chassis to the power unit. This would normally 
require a plug and socket, but in the printed circuit 
this connector is simpler, consisting only of corre- 
sponding strips on the edge of the printed chassis and 
the connector, good contact being ensured by clamp- 
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Section of the printed circuit (frequency changer) 
with corresponding section of the circuit diagram, 
indicating coils and capacitors which are actually 
printed. 

ing the chassis and connector together. The arrange- 
ment is seen on the left -hand side of Fig. 1. 

Altogether 14 valves ( +1 rectifier) are used in the 
receiver of which seven are double -purpose types. 

The layout of the receiver is of considerable 
interest and, in particular, the disposition of the input, 
r.f. amplifier, local oscillator and two i.f. channels 
and their associated inductors. 

Some' notes on the design of printed circuit in- 
ductors are given in the Appendix and this has an 
important bearing upon the layout of the chassis and 
its simplicity. For obvious manufacturing reasons 
the coils in all stages are printed on the same flat 
surface of the chassis and in consequence the 
coupling between them is very small indeed, even 
when their physical spacing is relatively close (see 
equation (6) in the Appendix). This makes it pos- 
sible to design the layout without any inter -stage 
screening, particularly in an amplifier of the type 
used, which has a bandwidth of nearly 10 Mc /s to 
accommodate the 819 -line transmission. 

The accuracy of printed inductors and capacitors 
is of a very high order and they are easily mass pro- 
duced to within 1 ;(, of the required value by the 
manufacturer. The stability of the inductors as a 
function of temperature and humidity is also good. 
A variation in inductance of 1% only is noted 
between 0 °C and 100 °C on production coils but 
the Q is reduced at 100 °C by some 20 %. At ambient 
temperature, humidity has no influence on the in- 
ductance value but the Q will be found to fall by 
about 3% under conditions of a water- saturated 
atmosphere. Fig. 5 shows the values of Q obtainable 
with practical types of printed coil used in the i.f. 
amplifiers. 

In the production receiver illustrated the L/C 
values used in the i.f. amplifier make it necessary to 
provide trimming devices to allow for variations in 
capacitance in the valves associated with the coils 
in the r.f. and i.f. stages. These take the form of 
aluminium segments which provide an adjustment of 
capacitance. They can be seen in the view of the 
chassis in Fig. 1. 

The local -oscillator coil is centred upon the 
required frequency corresponding to the received 
signal minus the heterodyne frequency, and fine 
adjustment for this circuit is provided by capacitance 
variation. The control for this adjustment is also 
made from printed circuit components and takes the 
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form of a disc which has printed upon it a shaped 
vane which enables frequency to be changed in a 
linear manner with respect to the angular rotation of 
the disc. This part of the circuit is also very stable 
and after once being set up it does not require any 
further adjustment. 

Using the printed -circuit techniques, better per- 
formance can of course be obtained from valves 
operating at the frequencies in the 180 -Mc /s band 
owing to the unusually short leads which can be used 
in the r.f. stages, and this improvement is also 
noticeable in the i.f. stages. The Visseaux receiver 
has taken full advantage of the possibilities of the 
extra performance and the model described is in the 
fringe area category, having a sensitivity of between 
40 and 60 microvolts for a signal -to -noise ratio of 
26 db. 

The Printing Process 
Before printing the chassis consists of a sheet of 
insulating material which has a coating of metal on 
each side, forming a metal -insulant -metal sandwich. 
The insulating middle section gives the strength and 
rigidity to the chassis, the metal coating being only 
between a ten -thousandth and a thousandth of an 
inch thick in most cases. 

When the circuit is printed a photographic and 
chemical process removes the unwanted metal, 
leaving that required for the connections, corn - 
ponents, etc. The insulation between the connec- 
tions, between turns of the coils and plates of the 
capacitors is provided by the base plate in the middle 
of the sandwich. 

A chassis upon which a circuit is to be printed is 
first coated with a film of material having photo- 
sensitive properties of a special nature, notably that 
it is entirely insensitive when wet, under which con- 
ditions it can be exposed to light and worked upon 
in a factory with normal lighting arrangements. The 
circuit to be printed is then photographed on to the 
film coating the chassis, either by projection or by 
contact. This part of the process naturally requires 
careful lining -up but is easily accomplished by the 
use of normal photographic techniques. The chassis 
with its exposed film coating is then submitted to 
Infra -red radiation, after which the film coating 
becomes very hard in the parts where no light has 
penetrated. 

The chassis is then immersed in a tank containing 
a solution of acid in saturation and is at the same 
time subjected to intense vibration at a high ultra- 
sonic frequency. This produces the effect of 
cavitation continually and at the same time causes 
the unwanted metal to fall away from the sandwich 
at all points on its surface where the film is not 
hardened, that is to say, where the light has pene- 
trated the film coating. The process ensures a regular 
depth of metal in the printed circuit and also permits 
a very high resolution of the print. In practice, in 
the space of one inch, 125 lines each of 0.004 in. 
breadth can be printed under mass production con- 
ditions. 

The time taken for the process is short, and a 
complicated wiring and component layout on both 
sides of a chassis one foot square can be produced 
in about four minutes when a metal coating thickness 
of just over 0.001 in. is being handled. The accuracy 
of the printing must clearly depend upon the master 
photograph from which the circuit is printed, but in 
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Simplified sketch of printed coil, showing meaning of abbrevia- 
tions used in the Appendix and in the captions to Figs. 3, 
4 and 5. (a= mean radius, r= inner radius, R =outer radius, 
c =depth of winding, d =width of conductor, D =pitch of 
winding.) 
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Fig. 5. Q values of various printed coils, all having r =4 mm, 
d =0.42 mm and D =0.96 mm. Coil (a) has 9 turns 
with a =0.8 cm and c =0.8 cm. Coil (b) has 7 turns with 
a =0.72 cm and c =0.64 cm. Coil (c) has 6 turns with 
a =0.67 cm and c =0.54 cm. 

practice coils and capacitors are not found to vary 
more than 1":, due to the process. 

It does not require much imagination to realize 
how rapidly the basic chassis can be prepared for 
the acid tank and ultrasonic treatment, since this is 
akin to simple photographic exposure. 

The Visseaux printed circuits use several forms 
of sandwich for the chassis. For the main chassis 
an American product called "Metal Clad" is used 
very successfully. This is supplied as a sandwich 
with metal faces of electrolytic copper of either 
0.00135 in. or 0.0027 in. thickness. In this sandwich 
the metal is attached by heat treatment and pressure 
to the insulator. It is very strong and is suitable for 
dip soldering. It has very good dielectric strength 
and is to all intents and purposes practically non - 
hygroscopic. 

A simpler and less expensive chassis can be made 
up on a base of Paxolin insulating material between 
a hundredth and a tenth of an inch thick, depending 
upon the mechanical strength required. When 
Paxolin is used, a laminated copper metal surface 
having a thickness of between 0.002 in. and 0.001 in. 
is attached to one or both sides of the insulator. 
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The metal is made to 
adhere by a substance 
composed of synthetic 
resin and a stabilizing 
agent and a pressure 
process which does not 
involve heat treatment. 
The Paxolin chassis have 
about the same strength 
as those made of "Metal 
Clad" and slightly less 
dielectric strength, but 
the transversal resistivity 
is about as gcod as the 
American product, in 
spite of the greater 
absorption of water by 
Paxolin. 

In both the materials 
there is, it will be appre- 
ciated, a limit to the 
temperature which can 
be applied to them. 
With "Metal Clad " the 
limit is about 120 "C, which enables soldering opera- 
tions to be carried out without undue trouble. The 
Paxolin -based material, however, tends to blister 
about 80'C, which makes dip soldering with tin and 
lead alloy solders rather difficult. 

Visseaux are also making deflector coils by a print- 
ing process, although they are not yet used in the 
television receiver. The base material for these coils 
calls for some degree of flexibility, and the one used 
is actually P.V.C. A process of evaporation or 
sedimentation is employed to coat this with a very 
thin layer of metal in the first instance. The layer 
is then built up to the required thickness by an 
electrolytic method. This metal depositing, in the 
second stage, enables connections from one side 
of the material to the other to be made without the 
necessity of riveting or soldering. 

One particular feature of these printed deflection 
coils is the accurate scanning which they make pos- 
sible owing to the highly accurate printing of the 
position of the wires relative to each other, and this 
will improve the linearity of the picture on the screen 
of the television receiver. 
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Fig. 3 (left). Inductance (L) and coupling coefficient (k) of printea coils with d =0.25 mm 
and 0 =1.025 mm. Full lines are calculated values and broken lines measured values. 
In curves k and (a), R is constant at 16 mm and r is variable; in curve (b) r is constant 
at 6 mm and R is variable. 
Fig. 4 (right). Inductance of smaller printed coils with d =0.42 mm, 0 =0.96 mm, 
r =4 mm and R variable. Full line represents calculated values and the broken line 
measured values. 

APPENDIX 
The unusual condition met in printed circuits in which 

spirally wound coils are used involves the following special 
formule: 
Calculation of Inductance 

The value of an inductance is calculated with accuracy 
from the following formula: 

l 
L= 41ran2[(logç - It) -F-ñ (logD- -I- 0.155)] x 10 -9 .. (1) 

where: a = mean radius of the coil 
c = depth of winding 
d = width of conductor 
D = pitch of the winding 
n = number of turns. 

L is in henrys and dimensions are in centimetres. 
From (1) the practical formula (2) is derived: 

L(1iH) =2.9 x 10 -2 acre[ log(4.85 c) + ñ log (1.17 d) (2) 

Fig. 3 shows practical and theoretical results. 
Calculation of coupling between two overlapping coils 

The number of turns on each coil being the same, from 
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the curve in Fig. 3, the following formula is derived: 

log(213) + 0.155 
k==1- 

n f 
log( 8a) - ) 

c 

from which the practical formula is derived: 

(3) 

log(2.34 
D) 

k =1- x (4) 
n 

log(4.85 -a ) 

Calculation of coupling between two coplanar coils 
For two identical coils of which the centres are distant 

by 1, the following approximation is used: 

or 

a3 1 

k=0.4 x 
13 

log (ga) - 
c 

3 

k^0.4a-x 
/' 

1 

log (4.85á) 

(5) 

(6) 

a l a 
assuming that 5 4 , 1 which conditions are usually 

satisfied in practice. 

Laplace Transformation Theory 
ALTHOUGH the Laplace transformation theory has been 
used by mathematicians for well over a century it is only 
in recent years that engineers have begun to realize its 
usefulness in providing quick solutions to a great range 
of engineering and physical problems. B. J. Starkey, who 
is on the staff of the Royal Aircraft Establishment at Farn- 
borough, has written a book* based on a series of lectures 
on the Laplace transform which he gave some time ago 
at the Signals Research and Development Establishment. 
In this work, which is issued by our sister journal 
Wireless Engineer, the approach is analytical, rather than 
purely mathematical. 

"" Laplace Transforms for Electrical Engineers." by B. J. 
Starkey, Dipl. Ing., A.M I.E.E.. 280 pages. published by I Ute and 
Sons Ltd. price 30s. 
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Filters without Fears 
- or Tears, if You Have a Steady Head for Algebra 

By THOMAS RODDAM 

Eins within a space and a wearywide 
space it wast ere wohned a Mookse. 

THERE are many readers of Wireless World who 
find that Zobel's classical papers on wave filters, and 
Mr. X's book on Zobel's papers, leave them with the 
same sort of feeling that they get from that quotation, 
the opening sentence of " The Mookse and The 
Gripes, " *. It certainly means something, but after 
reading about interaction loss, image attenuation, 
double m- derivation, I could not feel moregruggy if this 
was prompollen. 

Other readers, of course, have broken through the 
wall of terminology and have realized that it is true to 
say of the wave filter: 

Your feats end enormous, your volumes immense. 
These are the readers who, from Ivory towers over- 
looking the park, write to tell the Editor that they 
sniff at pFs. There is nothing I can do about these 
people, because though I am free to quote John Donne 
(" Ask not for whom the bell tolls "), the tyrant of 
Dorset House will strike out the apposite quotation 
from Hemingway. Even those readers who are happy 
when required to design a crystal filter may have 
overlooked the possibilities of the simple algebraic 
approach to the simple filter. I am not going to plunge 
into the depths of the Darlington method, or the 
latest work of Guillamin and his group, but I propose 
to show how, with a knowledge of Ohm's Law and a 
steady head for algebra, you can design simple filters 
without ever introducing any of the special 
terminology. 

But first of all, what is a filter? The simplest 
definition which we can find seems to be that it is a 
network which allows energy to pass freely from a 
source to a load over certain specified ranges of 
frequency, and effectively prevents the passage of 
energy over other ranges of frequency. A simple 
low -pass filter, for example, might be designed to 
pass frequencies up to, say, 1,200 c s with less than 
1 db attenuation, and to attenuate frequencies above 
1800 c/s by more than 40 db. Such a filter has one 

* From "Two Tales of Shem and Shaun" by James Joyce (Faber 
and Faber, 19'2). 

Fig I. The behaviour or this 
rudimentary filter is very easily 
calculated by rearranging the 
circuit as a voltage divider. 
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pass band, 0 -1200 c /s: one stop band, 1800 -cc c /s: 
and a transition region, 1200 -1800 c /s. 

Secondly, why should we bother about this idea of 
filter design? Let us just guess the right sort of 
inductance and capacitance values to use, and fiddle 
about with resonant circuit Q- values until the thing 
produces the right response. The answer to this 
must, I suppose, be a matter of temperament. The 
empirical approach is inelegant, unreliable and far 
too much like hard work. It is, in my view, strictly 
for the birds. The egg -head approach is so much 
easier that no lazy man can afford to ignore it. 

Before we actually get down to the business of 
filter networks themselves, there is one point of vital 
importance to consider. It is concerned with the 
nature of a wave filter and it must be clearly appreciated 
if a proper technique for defining and measuring a 
filter is to be accepted. A wave filter is a combination 
of pure reactances, or at least of elements which are 
close approximations to pure reactances. A pure 
reactance cannot absorb any energy, so that if energy 
is forced into the filter it must either come out at the 
far end, or be reflected back to the generator like 
those tennis balls bouncing back from the bucket at 
the village fete. A filter does not really attenuate at 
all, it just refuses to accept the energy. As the whole 
process is one of reflection, the impedances of the 
source and the load play an essential part in deter- 
mining the behaviour of the system. 

There are exceptions to the statement made at the 
end of the last paragraph. Filters used in association 
with valves may not be concerned with energy transfer 
at all. The algebraic approach which we are to 
consider is perfectly suited to this problem, and it 
enables us to work our filters with an open- circuit 
or a short- circuit at the ends, so that we have no 
" terminations " as such. Designs of this kind show 
up to six decibels profit compared with the standard 
wave filter. 

And now to work. The filter network shown in 
Fig. 1, consisting simply of a shunt capacitance 
connected between a source which has an impedance 
R, and a load R, is only just a filter, but it forms a 
very convenient starting point. This " first -order " 

(a) (b) 
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filter, which is related to " real " filters in the same 
sort of way as the amoeba is related to the gentle 
reader, is defined by the following equation: 

R, R, 

V' + - 
[ 

j 
R1 1 +jwCR,J V1 

For convenience, we rearrange this and manipulate it 
to the form 
VI R2(1 +jwCR,)= R , 

(l +jwCRI R' ) 
V, R, J RI RI +R, 

Without the network, which is just C in this case, 
the equation would be 

(Viy R1 + R, 
- Vg, 

R1 

The insertion loss of the network is defined as 

20log101(Vt ) /; Vl)Iwhich we shall write as 20 log IN I. 
\ z s 

The quantity N is the function which defines the 
behaviour of the network, and for the first order 
filter is just 

N= (1 +j0C kit, 
Rt +R, 

To save space, let use write R1R, /(R1 + R,) = R so 
that N = 1 + j WCR. 

The presence of j in this expression shows us that 
there is a phase shift introduced by the use of the 
filter. We can see that what happens is that there is an 
insertion phase shift of arc tan wCR and an insertion 
loss of 20 log INS, where INI2 = 1 + w2C2R2, so that 
the insertion loss in decibels is 10 log (1 + w2C2R2). 
Now I have already pointed out that I am a thoroughly 
lazy man: I only do this for the money, in an attempt 
to keep up with the cost of living. So why should I 
draw more than one graph to illustrate this response? 
Let us define a frequency wo such that woCR = 1. 

Then wCR = . woCR = 
wo wo 

Now if we put -= a the insertion loss is simply 
wo 

10 log (1 + 2) and the insertion phase shift is arc 
tan a. 

All we need now is one pair of graphs, which are 
show in Fig. 2, and we can read off the insertion loss 
and insertion phase shift at any frequency. Features 
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Fig. 2. Normalized insert on loss and phase shift character- 
istics for a "first -order " flier. 
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to note are that the insertion loss is 3db at a = 1 

where w = w6 = 1 /CR and that the phase shift is 
45° at this frequency. Futhermore, if o is much 
greater than unity, so that CO > > wo the insertion loss 
is very close to 20 log w /wo. 

Doubling CO will increase the loss by 6db: the slope 
of the asymptote is 6db per octave. The phase shift 
approaches 90 °. 

There are a number of special cases of interest 
which must be considered. The classical filter is 
based on equal source and load impedance, with 
RI = R,. This gives us simply R = R1 /2 so that 
wo = 2 /CR1. 

Working into the grid of a valve we may take 
R, = co so that R = R1 and wo = 1 /CR1. 
Working from a pentode, we may take R1 = OD, so 
that R = R and wo = 1 /CR,. 

All this may seem rather a lot of fuss about a 
very simple circuit but let us now proceed to one form 
of the second order filter. This is shown in Fig 3 (a). 
It is not very difficult to work out the equation which 
describes the way this circuit behaves, by just putting 
R1 + jwL into the potential divider of Fig 1(b) in place 
of R1. I do it by matrix algebra, which is really easier, 
but looks a bit too formidable. The result is 

V' = (1 +Rá) +jw(CR1 +R) -w2LC 

As before, we note that without the filter we have just 

(-') = (1 + Rt, ) so that the insertion loss coefficient (VV Y= 

N = 1 + jw (C R1 R, + L ) w2LC R, 
Rt + R, R1 + R, R1 +R, 

This expression can be made to look simpler by 

noting that it contains R1 R2 , the effective parallel 
R1 + R, 

resistance RD of R1 and R R1 +R, the effective series 

resistance R, of R, and R, and RZ a ratio, k. 
R, -FR, 

N = 1 +jw(CR,, +R-L y)- w2LCk. 

As before, we must get rid of j, and must consider 

INI2 = (1 - w2LCk)2 + w2 (CRe + L/R,)2 

= 1 + w2 [ (CR, +R-) 2 - 2LCk 
J 

+ w °L 2C2k2. 

The insertion loss is, of course, 10 log IN 

To save writing all those C's and R's, let us just 
look at the function 1 + aw2 + ßw4. We are free to 
choose a and ß, and we can do so in such a way that 
we get a Butterworth or " maximal flatness " response, 
or a Tchebycheff response. That sounds pretty hor- 
rifying, I know, but it isn't really as hard as it sounds. 
A Butterworth response is one which is as flat as 
possible for small values of w, and has no humps and 
bumps. The mathematicians have shown that the 
form which INI2 must take for a response of this 
kind is simply (1 + w2 ") which here means that we 
must make a = 0. The first -order filter can't help 
having a Butterworth response. A Tchebycheff 
response is rather more complicated and on reflection 
I have decided to come back to it an a later article. 
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(a) 

For the Butterworth response we will make the 
coefficient of w2 equal to zero, so that 

CR ( L\ - 
1 

- 2LCk 
\ R, 

and the insertion loss is 
10 log (1 '- W'L2C2k2) 

Let us choose a frequency wo such that w20 LCk = 1 

and write = a as before. Then the insertion loss 
wo 

is simply 10 log (1 + a4). Again the response is 3 db 
down at a = 1 or w = wo but now it approaches 
12db per octave if w is large. This second order 
filter is much squarer than the first order filter, as 
can be seen from Fig. 4. 

Before going any deeper into this, which will in- 
volve us in finding the values of C and L, let us see 
what the second order filter of Fig. 3(b) gives us. A 
little quiet plodding on the back of an envelope leads to 

V` 
-- = 1 + -` -I- jw (CR, + LR.) - W2LC R, 

E z \ - 2 

so that the insertion loss coefficient N is 

N = 1 +jw(CR,R +s 2R + R R ) 
-LC 

R, 

\ , z R,+R2. 
Now if we call 

R4 - k' this is of exactly the 
R, f R2 

same form as the result obtained for the other (3(a)) 
kind of second order filter, with k' written in place of k. 

There are again some special cases which are of 
interest. If k k, = so that R, = R2, we shall 
have R9 = R, /2 and R, = 2R, and the condition for 
a Butterworth response becomes 

\` -{- 
2R 

)- = LC. 
\ , 

We must be rather careful in our substitution here. 
We have a,o2LCk = 1 so that, since k = 1/2 

LC = 2 /Woe 
C = 2 /wo2L 

and the equation for the Butterworth condition is 
L 2 

(01:,11. 2R,) w02 

Manipulating this, it becomes 
V2R, w0L 

w0L 
+ 

V2R, 
2 

which is easily solved as 
V2R, = 1 = `0L or w0L = N /2, L = A /2R,'Wo 
cool V2R, R, 

From this we have (L /R,)2 = 210,02, which we can see 
from an earlier equation is LC. So L2 /R,2 = LC, and 
thus L = CR,2. This is a form we shall want to refer 
to later. Another result of some importance is obtain- 
ed by substitution of this value of L in the equation 
C = 2 /w02L, giving C = -,/2 /WOR,. 
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(b) 

Fig. 3. The two 
ways of arranging 
the "second - 
order " filter. 
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Fig. 4. Normalized insertion loss for a " second- order" 
filter of "maximal flatness". 

We have now obtained the design equations for the 
simple second -order filter operating between equal 
resistances, and having a response which is 3db down 
at a frequency wo. They are 

L = 1/2 RI 'WO 

and C = - /2 /a,oR,. Our analysis applies to both the 
circuits in Fig. 3. What happens if R, is not the 
same as R,? Take k = 1, so that either R, = 0, or 
R2 = 00. I shall leave the actual algebra to the reader, 
and merely give the results: 

R, = 0, L = 2CR., 2 

and L = N'2 R2 /co0 

C = 1 / N/2 R2wo 
R2 00, L 1CR,2 

and L -- 
1 

R ,/wo 

C = A/2/o,oR, 
Note that if R, = 0 instead of R, = R2 the value of 
L is unchanged, but a different value of C must be 
used, while if R2 = CO, instead of R, = R, the value 
of C is unchanged but a different value of L must be 
used. 

That last section, with k = 1, obviously applies 
only to the circuit of Fig. 3(a). The same algebra 
can be used for k' = 1, when either R, _ 00 or R, = 0. 
There is no difficulty in seeing what R, = ao means: 
it is just our friend the pentode. The case of R, = 0 
looks like nonsense, but if we regard it as the limiting 
form of R,-*O, and remember that V, = I,R, where 
I2 is the current flowing through R2, we can see that 
it is the form we need for working into something 
like the emitter of a grounded -base transistor. 

I do not want to spend any more time on the 
second -order filters, because we should take a look at 
the third -order filter of Fig. 5. For this we can, 
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Fig. 5. The " third -order " filter. 
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Fig. 6. Normalized insertion loss for a ' third -order " filter 
of " maximal flatness ". 

without too much difficulty -it took me about 2 
minutes- arrive at 

V, 
1 - 

R, 
- jw 

[(CI 
H- C2)R, 

1.1 2 - w21- (C2 + 
RR1) ¡OP LC, C2 R, 

\ 2 

so that N =1 +jw(C1 +C2)R0 + RL-YI 

,L - 
R (C1R1 i- C2R2) - jw3 LC1C,R0. 

s 

As you can see, the expressions are getting to be 
rather bulky, but they are still the same sort of thing. 
We need the steady head for algebra, a large sheet of 
paper, and we can repeat the process of getting rid 
of the terms in j. The result, put in to show you that 
it can be done, is 

IN I2 = 1 - 

2L 

w 

w2 

(CA, 

L2(CLR1 

r 
I ß (C1 + C2) R1, 

i- C2R2)1 

L 
12 R, 

R, 
+ C2R2)2 

R,2 

- 2LC C (C + C.) R ° 
1 s t i + w L2 Cl2C22R 

Formidable, but not impossible. For a Butterworth 
type of characteristic we put wo6LC12C22Ro2 = 1 

and make the coefficient of w2 and w° zero. The 
insertion loss is then 10 log (1 + a6) which is again 
3 db down at w = w0, but drops 18db per octave 
at values of w> > w0. The response of this third 
order filter is shown in Fig. 6, and as you can see, it is 
still squarer than the second -order filter. 

I shall deal with only one special case of this filter, 
the case when R, = op. This is the case where the 
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filter operates directly into the grid of a valve. For 
this, R, = oo and R = R, so that the two equations 
for the coefficients of w are 

w2: (C1 -;- C2)2 R12 = 2LC2 
w4: L2C22 2LC1C2 (C, C2)R,2 

We must solve these two equations, which are the same 
as 

(C, + C2)2 R12 = 2LC, 
2C, (C, _ C2) R12 - LC, 

Dividing one by the other C1 -I- C2 = 4C, so that 
C2 = 3C, and then 

L 
2C1(C, + 3C1) R,2 - 8 C R 

3C, 3 
CI R,2 

There is one more equation available. It is 
w88 L2C,2C22R,2:_- 1 

64 
or woe 

9 
-C, 2R1 4.C1 2.9C, 2R, 2 = 1 

1 1 3 1 or wo '-2C,R, 2C2R, 
Enough of algebra. I have chosen this particular 

solution of the third -order filter because it provides a 
convenient illustration of the way in which this sort 
of filter theory can be used for the treatment of 
problems which are slightly outside the ordinary 
run of filter theory. The problem here is to provide 
the maximum value of cut -off frequency, by which 
we mean the 3db point, for given values of R, and C2. 
C2 is usually limited because it is the input capa- 
citance of a valve: R1 is required to be as high as 
possible because it is the load of a preceding valve. 
For fixed values of C and R, we have, for our three 
types of filter: 

first order, wo = 1 CR 
second order wo = 1.414 CR 
third order wo = 1.5 CR 
Between the last two there seems to be very little. 

But the third order characteristic is much squarer 
and if we choose the point at which the response is 
only ldb down we have: 

10 log (1 -i- 029- . 1 

1 -- a2= 1.25 
so that a'" 0.25 
For the first order a2 = 0.25, a -- 0.5 w, db = 0.5 CR 

second order a4 = 0.25, a = 0.7 wldb == 1 CR 
third order a° = 0.25, a = 0.795 w[db = 1.19 CR 
As you can see, increasing complexity gives increas- 

ing band width though the returns diminish rapidly. 
However, it's something to be able to find this out 
without really going beyond quite ordinary mathe- 
matics. I must confess that to go on to the fourth - 
order filter seems pushing the steadiness of my own 
head rather too far. 

It is probably desirable to review the meaning of the 
mathematics so far. We have taken the ratio of 
source voltage to load voltage, which we can find by 
using Kirchhoff's Laws. We have then found the condi- 
tions that are needed for the amplitude ratio to be of the 
form (1 + a 2n) 1 ; 2 which gives us a hump -free response 
of the kind known as " maximally flat." The limit 
of our algebraical equipment has been the simple 
knowledge that la + jb12 = a2 + V. I realize that 
to some readers it sounds as though I am saying that 
if you can put one foot in front of another you can 
climb Mount Everest. It really is not like that: if 
you can walk up Ludgate Hill you can walk up Beachy 
Head. In a later article I propose to show how all 
this mathematics can be used, just as it is, to design 
band pass filters. 
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ELECTRONIC TEST METER 
For Measurement of Direct and Alternating Voltages and Resistance 

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

THIS design is based on articles published in the 
January and March, 1952, issues; the former (" Valve 
Voltmeter without Calibration Drift ") dealing with 
direct -voltage and resistance- measuring portions, and 
the latter with the additions needed for alternating 
voltage. The purpose of the present article is to 
put these separate pieces together to form a complete 
instrument. 

The design provides seven direct -voltage ranges, 
from 1.5 to 1500 full -scale, plus a range of millivolts 
depending on the resistance of the meter incorporated. 
To cover the same ranges of alternating voltage (r.m.s.) 
it is necessary to use two types of diode; one up to 
150V and the other for the 500V and 1500V ranges. 
The four resistance ranges have mid -scale values of lid?, 
10162, 0.1M!2 and 1Mi2; and an "Insulation" range 
extends readings up to about 5000Mí2. The ranges 
of measurement can, of course, be modified to suit 
requirements or availability of components, especially 
the indicating meter. 

First let us recapitulate the findings of the previous 
articles. The whole point of a valve voltmeter is the 
elimination, as far as possible, of the disturbing effects 
that connecting an ordinary meter is liable to have 
on the quantity being measured. Therefore the first 
requirement is a valve having as nearly as possible no 
input conductance. Valves in general do not meet 
this requirement nearly so well as is often supposed, 
and for good performance it is necessary to select a 
type having exceptionally high input resistance, and 
to use it under special conditions. These types and 
conditions are incompatible with the second require- 
ment, which is that there shall be as nearly as possible 
no output resistance. Such resistance, being " elec- 
tronic," cannot be relied upon to be sufficiently con- 
stant to be allowed to have a substantial influence 

Fig. I. Outline circuit of stable impedance "transformer" 
with I : I voltage ratio, which forms the basis of Fig. 4. 
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on the current that operates the indicator or meter. 
A separate output valve is therefore needed, with 
sufficient negative feedback to reduce the output resist - 
ance of the combination to an amount that is small 
compared with that of the meter on the lowest range. 
A third requirement is that the " zero " shall be un- 
affected by changes in supply voltage. The most 
effective method of ensuring this is to duplicate the 
two -valve arrangement just described, and to connect 
the meter between the two balanced pairs. 

These considerations led to the arrangement shown 
in Fig. 1, in which the balanced pairs are coupled 
by R.,, so that the pair V2 and V4 is not restricted to 
the merely static role of stabilizing the meter zero 
but serves as one -half of a push -pull system having 
100 negative feedback. The result is that even with 
a meter requiring several milliamps for full deflection 
the output voltage Vo differs from the input voltage 
V, by something of the order of only 1%, and by a 

Fig. 2. Showing how 
the a.v. deflection input 
characteristics are fitted 
closely to the linear d.v. 
scales by displacing the 
"zero" to Do and 
adjusting the slope. 
V2 is full -scale voltage 
of the range in question, 
and V1 is full -scale 
voltage of the next 
lower range. The curv- 
ature between these 
limits is exaggerated to 
show it clearly. 

slight elaboration even this difference can be elimin- 
ated. Consequently almost any voltmeter connected 
to the output terminals is converted into a valve volt- 
meter without affecting its calibration. 

Resistance can be measured by connecting the grid 
of V3 to a point on R, that gives full deflection on 
one of the ranges. This connection is made through 
a standard resistance, and any conductive path then 
connected to the V; terminals reduces the deflection. 
A suitable scale indicates its resistance relative to that 
of the standard. At half deflection it is obviously 
equal to the standard. 

If the meter connected to the output terminals 
is provided with a metal rectifier for adapting it for 
alternating voltages, then the same valve system can 
be used for measuring a.v., at least at low frequencies; 
and the input conductance remains almost nil. But 
the valve circuits are not likely to be suitable for r.f. 
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(to say nothing of the metal rectifier) so to cover the 
wide range of frequency one expects from a valve 
voltmeter it is necessary to use a diode rectifier at the 
input. Although the circuit of such a rectifying unit 
is so simple and well known, consisting of only three 
components-diode, capacitor and resistor -its design 
presents a surprising amount of difficulty and 
complication. 

One complication is the flow of current through the 
diode when the input voltage is zero, causing zero 
to be displaced to a voltage that depends on load 
resistance and cathode temperature. The most effective 
method of getting rid of this displacement is to back 
it off with an identical diode at the input of V4. But 

Fig. 3. Circuit of "probe'' for adapting d.v. voltmeter to 

read r.m.s. values of sinusoidal a.v. 

to enable the meter scales for d.v. to be used also for 
a.v., a certain amount of zero displacement is neces- 
sary, so the backing -off is deliberately made incom- 
plete, the amount left being automatically adjusted 
for each range. In Fig. 2, V, denotes the full -scale 
voltage on one of the ranges, and V, the full -scale 
voltage of the next lower range. What happens to 
the calibration curve below V, is of no account, 
because such voltages can be measured on the lower 
range. So the policy is to adjust the initial deflection 
Da and the slope of the curve so that the part of the 
curve between V, and V, fits as closely as possible to 
the straight line corresponding to the d.v. calibration. 
If this has been done properly, there is a very small 
positive error at each end of the scale and a negative 
one in th° middle, as shown exaggeratedly in Fig. 2. 

The only exception is the lowest range, the curved 
foot of which cannot be avoided, and either a cali- 
bration curve or a separate scale must be provided. 
Even so, it is convenient to displace the zero so that 
the upper part approximates to the linear calibration. 

The appropriate displacement on each range is 
obtained by using a lower load resistance for the 
" dummy " diode than for the active one. The slope 
is adjusted for each range by means of R, in Fig. 3, 

which shows the circuit of the active diode. R, is 
a 15Mn tapped range resistance across the d.v. input, 
and R. combines the roles of a.v. filter and reducing 
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Fig. 4. Complete circuit diagram of electronic test meter. The alternative probe for the higher range of a.v. is shown in the 
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resistor to bring the rectified voltage, which approxi- 
mates to the peak value, down to the r.m.s. value (on 
the assumption of sinusoidal input). With a per- 
fect rectifier (R, + R:) /R, would be equal to v 2, 
which would make R, = 6.2Mf !, but in practice it 
varies from about 4.5M!! on the 1.5V range to 6.1M!! 
on the 50V range and above. 

If the type of input valve were not specially selected 
and operated, such high values of resistance in the 
input circuit could not be used without serious error 
due to grid current. With the valves recommended, 
much higher values could be used, but it is difficult 
to obtain such values to sufficiently close tolerances, 
and care is needed to avoid stray pick -up. The values 
specified are a suitable compromise for most purposes. 
Even though they may seem fairly high, it does not 
follow that as an alternating voltmeter the instrument 
would give accurate readings in measurements on cir- 
cuits of the same order of impedance. As shown in 
the March, 1952, article, and in greater detail in the 
July, 1954, issue, the input resistance of the arrange- 
ment shown here in Fig. 3 is about one -quarter of R 
or say 3.7Mí! with the values specified. It would seem 
that the error due to this would be limited to 1 if 
the resistance of the circuit being measured were not 
greater than 37k! !; and if that is the dynamic resistance 
of a resonant circuit, so that the energy drawn by the 
voltmeter is averaged over the whole of each cycle, 
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that is true; but if the circuit is non -resonant the open - 
circuit voltage is reduced by 1 when the circuit 
resistance is as low as 1 /3000th the load resistance of 
the voltmeter, which in this case is approximately 
R, +R,, so the maximum tolerable circuit resistance 
would be about 7k!!. This may come as a surprise 
to those who supposed that valve voltmeters could be 
used to measure alternating voltages in circuits of 
very high impedance. The relationship is not linear, 
however; for 5 error the figure would be over 70k!!. 

Valve Types 
Having recalled the main principles of the design, 
we can now turn to the full circuit diagram, Fig. 4. 
Originally V1 and V2 were SP61 valves and V3 and V4 
were EF37A; as these perform at least as well as those 
now shown there is no reason why they should not be 
used if they happen to be available. But as they are 
now obsolescent, modern types are specified, which 
are much smaller and require no top -cap connections; 
moreover, the single ECC81 takes only one -quarter of 
the filament current of two SP61s, so develops much 
less heat. 

The h.t. required is 12.5mA at 325V, and this is 
enough to ensure linear measurement up to 50V even 
when the mains voltage is 10 " low. All ranges not 
exceeding 50V are therefore obtained in the conven- 
tional manner by switching resistance in series with 
a milliammeter. The necessary range resistors are 
shown as being switched by one section (c) of the 
master range switch Si, but if it is desired to make 
use of an existing multi -range voltmeter with its own 
range switch, this can be done provided one always 
remembers to set both range switches correctly. (Such 
a meter, if it has a.v. ranges, can be used to measure 
low- frequency a.v. in very high- resistance circuits, 
because no diode is needed.) To provide higher ranges 
at the meter would introduce serious design difficul- 
ties, so above 50V the ranging is done at the input 
by tapping down the 15 -MC! potential divider (S16). 
The use of carbon resistors, provided they are of a 
reliable high- stability type, is now sufficiently estab- 
lished in measuring equipment to be used even in an 
instrument aiming at quite a good standard of 
accuracy. 

The particular meter used was a 150 -V " surplus " 
type in a 6 -in square Bakelite case, requiring about 
3mA for full deflection. The values of R_, to R_; 
are specified for 3mA, and would need to be adapted 
for other full -scale current. R is of such a value as 
to bring the resistance of the meter itself (in this case 
84!!) up to 50011 for the lowest (1.5V) calibrated range. 
Since the total output resistance of the valve system 
is only about 41!, any changes therein due to ordinary 
variations in valve characteristics have negligible effect 
on the calibration. An additional maximum- sensi- 
tivity range, for bridge detector use, etc., is obtained 
in the first position of 51, where it cuts out R,;; and 
even here the stability of calibration is very good by 
usual valve- voltmeter standards, so that this range 
could well be calibrated, say, 0- 250mV. 

Switching Facilities 
The rectified output from alternating voltages makes 
the grid of V3 negative, so if the meter is connected 
the same way round for d.v. it reads only voltages 
that are negative with respect to the earthy terminal 
(E). To measure positive d.v. it is therefore very 
useful to have a meter -reversing switch. This could 
be a separate switch, but to ensure that it is always 
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in the negative position for a.v. and resistance measure- 
ments it is shown incorporated in the function master 
switch S2. Although doing so admittedly adds two 
wafers to this switch it is worth it. Another valuable 
facility is S3, for disconnecting the input grid (of V3) 
from the potential divider, enabling real open -circuit 
d.v. measurements to be made, using the " R " ter- 
minals for connection. To obtain the full benefit of 
this, and of the capabilities of V3, it is essential for 
the valve holder and S3 to have ceramic or equivalent 
insulation. Although less essential, this is neverthe- 
less desirable also for sections a and b of Si and S2, 
for Paxolin is hardly good enough for these high - 
resistance input circuits. To use ceramic sections 
throughout would make these two switches unduly 
expensive, and the other sections are in fact Paxolin. 

R,, and R, are provided for eliminating the error 
of 1 " or thereabouts due to voltage drop in the valve 
resistance. Ideally the meter current would be zero 
when they were equal, but since there is inevitably 
some inequality in the two halves of the valve system 
either of these resistors can be used as a zeroing adjust- 
ment. 

Resistance Measurement 
The resistance- measuring arrangements are con- 
trolled by S2b. Std ensures that on all resistance 
ranges the voltmeter is on its 1.5V range, and the 
value of R is chosen so that the voltage drop across 
it due to the V1 cathode current (5.5mA) is 1.5V. In 
the " lkt2 " to " 1M! 2 " positions of S2, this voltage is 
connected to V3, so when the " R " terminals are un- 
connected the meter should read 1.5V. In order to 
set it precisely to this full -scale reading, the current 
through R is adjusted by R,,, which therefore serves 
as the usual preliminary ohmmeter adjustment. 
Although the voltmeter is immune from variations in 
mains voltage, the resistance -measuring voltage is not, 
so mains variations have to be taken up on R,,,. This 
is perhaps a little annoying if the mains voltage is 
continually fluctuating and there are many resistances 
to be measured. But seeing that any need for re-set- 
ting R, is shown by the meter the instant before 
connecting every resistance to be measured, the pro- 
vision of voltage stabilization hardly seems justifiable. 

In the " MU" " position, the 1kí2 standard resistance 
is made up of R plus the resistance of the voltage 
source, which is R in parallel with R, +R. In 
the next position this is brought up to 10kí1 by R,,, 
and so on. For all these four resistance ranges the 
scale is of the standard ratio ohmmeter kind, reading 
from zero to infinite, with 1 in the centre, and the 
scale reading is to be multiplied by the value indicated 
by the range switch. Whatever resistance there is 
between the " R " terminals, the pointer is somewhere 
on the scale. But in the " Ins." position of S2 the 
test voltage is raised to 78, so unless the resistance 
connected to the " Ins." terminals has previously 
been ascertained to be at least 50Mí2 the pointer may 
be driven off the scale. Not that any damage will 
result, for one of the advantages of the instrument is 
that in spite of its practically perfect linearity up to 
at least 4mA, no amount of misuse can make the 
current through the meter exceed about 61-mA. R,, 
limits the current that can be drawn from the - 78V 
tapping to a far smaller amount. If a "guard" ter- 
minal is needed, to ensure that only the direct resist- 
ance between the " Ins." terminals is registered, "E" 
is the one to use. Still higher resistances can be 
measured as described later. 
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In the " A.V." position of S2, section a connects 
a diode rectifier in front of the d.v. system, and 
section e connects the balancing diode. Sla con- 
trols the value of R,, in Fig. 3 to make the slope of 
the calibration curve fit the linear scale most nearly, 
and Sld controls the load resistance of the balancing 
diode, and consequently the voltage across it, to 
provide the most suitable displacement of the meter 
zero. The values of R.. to R, and R to R,., may 
have to be adjusted slightly to obtain the best fit 
of the scales. The EB91 is a suitable type to pro- 
vide both diodes together. The lowest frequency 
depends on C,. For 50 c/s it should be at least 
0.02 i4F, and for 20 c/s at least 0.05 ;4F; preferably 
double these values. C, may be the same. But if 
these capacitances are more than 0.1 µF the meter 
action is unduly sluggish. Their insulation should 
be sufficient to give no perceptible reading when 
tested on the " Ins." range. The highest frequency 
depends on the layout of the connections to the 
active diode, and by keeping them to a minimum 
can be raised to several hundred Mc /s. Even for 
comparatively low frequencies the usual " probe " 
form is advisable; Fig. 5 shows a simple construc- 
tion. If v.h.f. use is a main objective, an interchange- 
able C,, say 100 pF miniature ceramic, should be 
substituted for the bulkier component needed for 
very low frequencies; or alternatively a special v.h.f. 
probe with germanium diode. Although the heater 
and " E " leads are nominally at the same potential, 
separate wires are used, to avoid introducing a small 
amount of heater voltage into the measuring circuit. 

Alternative Diode Unit 
The EB91 and equivalent type of diode are limited 
to 150 V r.m.s., so if it is desired to use higher ranges 
a different diode unit must be plugged in. The 
EY51 is rated to take up to 5 kV r.m.s., so is at 
least adequate in that respect. Owing to transit 
time its top frequency is limited to about 10 Mc /s. 
The zero displacement being negligible on these 
ranges, no balancing diode is needed, and the probe 
plug should be arranged to substitute a short -circuit; 
only three wires are required in the connection to 
the high -voltage probe. Its C, must be capable of 
taking up to 2,120 V peak; but since frequencies 
lower than 50c /s are unlikely at the higher voltages, 
0.02 /4F would perhaps be sufficient. One must 
remember to make C, adequate for the lowest fre- 
quency and highest voltage on any range. 

The power unit is conventional. A transformes 
to one's own specification can be obtained at a 
moderate cost from the Majestic Winding Co., 180 
Windham Road, Bournemouth. In the layout of 
the instrument, it is advisable to keep the power 
circuits in a screened -off compartment. The 
remainder consists mainly of a sub -panel for the 
valves, and the switches Si and S2, surrounded by 
resistors. These should be so mounted that adjust- 
ments can easily be made to them when the instru- 
ment is being calibrated. 

After checking the general correctness of function- 
ing, take a series of readings over each of the d.v. 
ranges against known voltages, and tabulate the 
errors. Anyone inexperienced in this should take 
note that it demands considerable care and patience. 
A small consistent error (high or low) on all ranges 
can be corrected by increasing or reducing R,1 and R together (adjusting one of them shifts the zero). 
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Errors on individual ranges must be corrected by 
adjusting the range resistors concerned. Since only 
the ratios of R. - R, need to be precise, it is allow- 
able to make all adjustments to them as increases. 
Multi -megohm high -stability resistors within 1 %, 

tolerance may not be readily obtainable; the alter- 
natives actually used were ± 5% types brought up 
to correct ratios by smaller values in series. As 
these form only a few per cent of the whole resist- 
ance they need not be special high -stability types 
nor particularly precise in value. 

The resistance scale can be calculated from the 
voltage scale, using the formula V= 1.5/(r + 1), where 
r is the ratio of the standard resistance to the resist- 
ance between the "R" terminals, and the 1.5 is the 
voltage applied (Fig. 6); but it is wise to check it 
against known resistance ratios. If that has been done, 
and R -R are correct within +1%, all should be 
well on these ranges. Calibrating the " Ins." scale 
against known resistances is not practicable, and one 
must calculate it from V= 78/(R + 2), where R is the 
resistance in megohms between the " Ins." terminals 
and 78 is the voltage applied. 

Finally, check the a.v. ranges, and make a calibra- 
tion curve for the lowest range. Even greater care 
is needed in this than with d.v., for the r.m.s. scale 
relies on the assumption that the waveform is 
sinusoidal. There should be no heavily -loaded 
transformer in the calibration circuit, and never any 
transformer primary in series with resistance. If the 
accuracy is found to be insufficient, plot the calibra- 
tions against known voltage and see whether zero 
displacement or slope or both have to be altered to 
obtain a good fit. 

The terminal common to "R " and " Ins." (and also 
the live "D.V." terminal) must be well insulated. 
This is more a matter of using the right material than 
a great deal of it; polystyrene or polythene is entirely 
suitable. If S3 is fitted, the insulation of the V3 
grid can very easily be checked. Provide an input 
(d.v. or a.v.) to give about full -scale deflection on any 
range, say 50 V. Then open S3. If the deflection 
falls fairly slowly, taking at least several seconds to 
do so, then the insulation is probably of the MMi1 
order (10 "i2), for the capacitance is only the circuit 
stray, which should not be more than about 20 pF. 
Note where the deflection ends up. To do so it may 
be necessary to reverse the meter, for the most likely 
leakage path with _ne single -ended EF86 is to the 
positive g,. With top -grid valves such as EF37A the 
stray capacitance usually discharges to about zero. 

Slowing the Discharge 
If the discharge is rapid, try connecting a low - 
leakage capacitor to the "R " terminals. The writer 
had some wax -coated 500 pF samples, and connected 

Fig. 6. Voltage and resist- 
ance scales, based on o 
150 -line meter. 
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two of them, identified as C, and CI,, in turn, and then 
together, and in each case noted the time they took 
to discharge by a small percentage, over which the 
discharge curve can be regarded as linear. For 
example, if T is the time in seconds for the deflection 
to fall by one tenth after S3 is opened, then 

CR ~10T 
where C is the capacitance in pF and R the leakage 
resistance in MMU. As usual, it was found that 
readings for each capacitor had to be taken several 
times before they settled down to a consistent figure. 
If R, denotes the leakage of Ca, and Rb of Ct and R. 
the instrument leakage, then the three trials gave R. 
in parallel with R then with Rb, then with both; and 
from these three equations the values were found. 
(Actually they are much more easily calculated as con - 
ductances.) The results were surprisingly -and satis- 
factorily -high, considering that no special effort had 
been made to minimize leakage, other than the pre- 
cautions already mentioned: R,= 2,040kMtl, Rh= 
1,270kM0, and R,= 287kM12. These values were 
calculated on the assumption that the capacitors were 
discharging to zero, but it was found later that they 
were in fact discharging from - 50 V to at least + 50 V, 
so the actual resistances would be about double. 

Resistances beyond the range of " Ins." can be 
measured by timing the fractional discharge of a 
known capacitance with and without the unknown 
resistance in parallel. If T, is the number of seconds 
to discharge one nth of the voltage of C without Rr 
in parallel and T_ with R. in parallel, then 

R- nTIT, 
C (T, - T,) 

If C is in /IF, R: is in Mn; and n is assumed to be at 
least 10. 

To prepare the instrument for normal use, first 
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Fig. 5. Simple type of EB9I probe for voltages not over 
150 r.m.s. A screening cover should be provided. 
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check the zero adjustment of the meter. Then switch 
on and, after allowing time for warming up, switch to 
the lowest d.v. range and set the meter to zero by R29. 
On this range a slight amount of drift will be per- 
ceptible during the first five or ten minutes, so if 
low readings are to be taken it is advisable to allow 
this time between switching on and checking the 
adjustment of R_,. The stability of this instrument 
being so very good, it should be found that if it is 
always given time to warm up little or no adjustment 
is needed after the first setting. Provided that the 
zero is correct, the calibration is unaffected even by 
large changes in valve characteristics or mains voltage. 
For resistance measurement, the meter must be set 
to full -scale deflection by R3, before connecting the 
unknown. On a.v. no attempt must be made to re -set 
the pointer to zero, for the displacement on the lower 
ranges is intentional; checking the zero must always 
be done on the lowest d.v. range. 

List of Components 
Switches. 

Si 4 -pole, 9 -way; 2 poles ceramic -insulated 
S2 5 -pole, 8 -way; 2 poles ceramic -insulated 
S3 1 -pole, 2 -way; ceramic -insulated 

Wire -wound resistors, precisely adjusted R, R R R R.,,, R, R.,, R.,, 
High -stability carbon resistors 

Dubilier R.417, + 5 : R,* R * R * R,, R,t, R,t, 
R1t, R,,. R, , R::, R:,, R.,, R,.., R.. * 
R,,,* R,:., R, R, -, R,,. 

Dubilier R.627, ±5 : R,,* R,t. 
Dubilier R.850, +5;0: R1',* R6t. 
* Subject to adjustment for scale fitting. 
t Adjusted or obtained to ± l';, or better. 

Capacitors 
C, 0.05äF, 500V. 
C,' 0.02r,F, 800V a.c. TCC type 848. 
C, 0.02µF, 1500V d.c., TCC type 1545. 
C, 0.02r,F, 350V. 

NEWS FROM THE CLUBS 
Birmingham. -At the meeting of the Slade Radio 

Society on August 20th J. E. Smith will speak on "Phase 
Shift in Tuned Circuits and its Application to D.F. 
Equipment. The society's club room at the Church 
House, High Street, Erdington, Birmingham, 23, where 
workshop facilities are available, is now open each even- 
ing. Morse and theory classes are being arranged. 
Sec.: C. N. Smart, 110, Woolmore Road, Erdington, 
Birmingham, 23. 

Romford. -The Romford and District Amateur Radio 
Society continues to meet each Tuesday at 8.15 at 
R.A.F.A. House, 18, Carlton Road, Romford, but there 
will not be a programme of lectures during the summer 
months. The club transmitter, G4KF, is usually on the 
air in the top band on club nights. Sec.: N. Miller, 18, 
Mascalls Gardens, Brentwood, Essex. 

B.A.T.C. -Although M. W. S. Barlow (G3CVO) is 
remaining as editor of CQ -TV, the magazine of the British 
Amateur Television Club, he has resigned the secretary- 
ship. The new secretary is D. W. E. Wheele, G3AKJ, 56, 
Burlington Gardens, Chadwell Heath, Romford, Essex. 

QRP Society is conducting a series of tests for tran- 
sistor transmitters from August 15th to 17th. Stations 
G3IEE (A. Cockle, Kingston -on- Thames, Surrey) and 
G3JNB (V. Brand, Surbiton, Surrey) will transmit on 
1875 and 1865 kc /s, respectively, from 21.30 to 21.45 
B.S.T. each evening using c.w. Amateurs using transistor 
transmitters are invited to participate in the tests and are 
asked to communicate with V. Brand, 137, Surbiton Hill 
Park, Surbiton, Surrey. Short -wave listeners are invited 
to send reports. 
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NEW CAR RADIO 
RECEIVER 

AN entirely new range of car radio receivers designed 
round a basic model, the CR152, has been introduced by 
E. K. Cole, Ltd. The basic set is a six -valve super- 
heterodyne embodying permeability tuning and arranged 
so that either three stations can be pre -tuned for instant 
selection by a three -position rotary switch, or reception 
effected by manual tuning. Manual control is rather un- 
usual, as the set has three independent drum tuning con- 

The new Ekco cor radio 
receiver Model CRI52 with 
hinged cover dropped showing 
the three tuning drums. 

trois, two covering separate parts of the medium wave- 
band and one the long. As shown in the illustration, a 
hinged cover normally conceals these drum controls. 

The drum controls are independently calibrated and 
each is selected by one of the positions of the switch, the 
selected drum being automatically illuminated. If desired 
each can be pre -tuned to a station, the hinged cover 
closed and the stations selected by the switch. Alterna- 
tively the cover can be let down and stations tuned in 
manually on the drums after setting the switch to the one 
appropriate to the waveband required. 

Flexibility of installation is provided by designing the 
set as three separate units; receiver, power unit and loud- 
speaker respectively, with various finishes to tone with 
different makes of motor car. Push -pull output is avail- 
able in a de luxe model if desired, but the normal set 
has a single output valve with negative feedback. 

The power unit employs a vibrator, well cushioned to 
eliminate all mechanical noise. The total consumption is 
2.7Aat 12 V. 

Including U.K. purchase tax, the price of set in its 
normal form is £26 10s. 

-Live-- versus -Recorded Sound 
ENCOURAGED by the response to his efforts in the 
provinces, G. A. Briggs has booked the Royal Festival 
Hall in London for 8 p.m. on November 1st for a lecture - 
demonstration on sound reproduction. 

The audience will be invited to compare high -quality 
tape recordings with " live" performances of the same 
items by such distinguished executants as Denis Matthews 
(piano), Stanislav Heller (harpsichord) and Ralph Downes 
(organ). 

The reproducing equipment will be of the same calibre 
as that used for high -quality sound reproduction in the 
home, and many may think it a bold experiment to attempt 
to demonstrate it in so large an auditorium. Early scepti- 
cism has already receded as the result of two successful 
rehearsals, and there can be little doubt that an enjoyable 
and instructive experience awaits those who can " make it 
a date." Tickets (3s 6d reserved, including tax) will be 
obtainable on and after August 16th, from the Festival 
Hall booking office, from dealers in audio equipment in 
the London area, or from Wharfedale Wireless Works, 
Idle, Bradford. 
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Inductance and Dynamic 

Resistance Meter By G. G. JOHNSTONE,* 

Testing Coils for Use in Medium -wave Receivers 

THE design of the instrument described here was 
prompted by the need of the author for a means of 
comparing the performances of various types of in- 
ductor for medium -wave use. Basically, what is 
required is an indication of the gain and selectivity 
which may be expected when a given coil is used in 
an r.f. amplifying stage of a receiver. For the former, 
it is desired to know the dynamic resistance Rd of the 
inductor when brought to resonance by a parallel - 
connected tuning capacitor; for the latter, the Q value 
of the coil is required. Without pursuing too closely 
what is actually meant by Q (the subject of much 
correspondence in Wireless World throughout 1949), 
we may define it for the present purpose from the 
relationship Rd =QLt,t where L is the inductance of 
the coil. From a knowledge of two of the quantities 
Rd, Q or L, it is possible to find the third, for a given 
value of ta. 

There are two fundamental ways of determining the 
quantities involved, which may, for convenience, be 
termed the constant voltage and the constant current 
methods respectively. 

* B.B.C. Engineering Training Dept. 

i 

B.Sc. 

In the first, a known voltage, from a source the 
internal impedance of which is sufficiently low to be 
ignored, is connected in series with the inductor and 
the tuning capacitor, and a high- impedance voltmeter 
is connected across the inductor or capacitor. The 
voltage across either element at resonance is Q times 
the injected voltage. The inductance can be found 
from the value of the tuning capacitor required for 
resonance; if this value is C, the inductance can be 
found from L= 1 /to2C. If all measurements are made 
at a fixed frequency, the capacitor dial can be 
calibrated, and the value of inductance read off 
directly. Having thus determined Q and L it is then 
possible to calculate Rd. Alternatively, if the current 
flowing in the circuit can be measured, the reactance 
can be found from the ratio of the voltage across 
either element to the current flowing; the product of 
the reactance and Q gives Rt. However, the measure- 
ment of current in such a circuit is rather difficult. 

In the second method, a known value of current, 
from a source whose internal impedance is sufficiently 
high to be considered infinite, is fed to the tune' 
circuit comprising the inductor and tuning capacitor 

R9 
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Exterior of inductance and dynamo 
resistance meter, identifying controls 
with components in the circuit (Fig. 2). 
Interior view shows the position of the 
principal components. 
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in parallel, with a high- impedance voltmeter con- 
nected in parallel with the pair. The dynamic resist- 
ance Rd can be found directly from the ratio of the 
voltage to the input current. If the circulating 
current can be measured, the value of Q can be deter- 
mined from the ratio of the circulating to the input 
current. However, it is generally not convenient to 
measure the circulating current, and hence the Q value 
is generally found in this method by determining first 
the inductance L from the value of the tuning 
capacitor required for resonance, and thence by 
division of Re by Ln,. 

Because of the difficulty of constructing a low - 
impedance source, it was decided to concentrate on 
the second method, and a pentode is employed to 
give a good approach to a constant -current generator. 
To avoid the difficulty of measuring the alternating 
component of the anode current of the pentode 
directly, a variation of the circuit was evolved, shown 
in basic form in Fig. 1. In this arrangement, the 
inductor under test is connected in the anode circuit 
of a pentode, in parallel with the tuning capacitor, 
and a valve voltmeter is connected in parallel with 
both. A suitable voltage at a known frequency is 
injected at the grid of the pentode, and the anode 
circuit tuned for resonance. The grid voltage is then 
adjusted to bring the reading of the valve voltmeter 

VALVE 
VOLTMETER 

v0 

CI 

500 pF 

Fig. I. (Left) Basic 
circuit for measure- 
ment of dynamic 
resistance. 

Fig. 2. (Below) Cir- 
cuit diagram of unit. 
Resistors are rated at 

watt unless other- 
wise stated. 

R,p 

rC 
S00pF 

500411 

S2 

to a calibration mark on its scale. The input voltage 
is next doubled, by means of a pre -set potentiometer, 
and a variable resistance is connected in parallel with 
the tuned circuit. The value of the variable resistor 
is now adjusted so that the valve voltmeter gives the 
same reading as formerly. If the alternating com- 
ponent of the anode current is doubled by the 
increased grid voltage, the effective anode load has 
therefore been halved by the action of the resistance, 
i.e., the resistance is equal to the dynamic resistance 
of the tuned circuit. 

If the variable resistor is calibrated, R,1 can be read 
off directly. The inductance is measured as before 
from a knowledge of the tuning capacitance employed 
and the resonant frequency, and hence Q can be 
determined indirectly. The principal advantage of 
this method is that the results are not dependent 
on the calibration accuracy of the valve voltmeter, 
which is used only to indicate one particular input 
voltage. 

Since the inductor to be measured has to be con- 
nected in the anode circuit of a valve, it was decided 
to reduce the risk of shock by operating the unit with 
the h.t. line earthed. This means that one end of 
the coil is then connected to earth. It follows that 
the circuit arrangement has a somewhat unorthodox 
appearance, as will be seen from Fig. 2. 

Two valves are employed in the unit, a 12AT7 
(ECC81) and a 6AM6 (EF91). One half of the double 
triode is employed as a variable- frequency oscillator, 
whilst the other half is employed in the valve volt- 
meter circuit. The pentode is employed as the con- 
stant- current generator, feeding the tuned circuit 
under test. 

The oscillator is connected in a cathode- coupled 
Hartley circuit. The oscillator coil L, is wound on a 
former enclosed in an iron dust pot. This type of 
coil is employed because fewer turns are required for 
a given inductance than with an air -cored coil; more 
important, the self -capacitance is much lower. By 
this means the oscillator can be made to cover the 
range 400 kc /s -1.5 Mc /s, and this enables measure- 
ments to be made in the i.f. frequency band centred 
around 465 kc /s, as well as at all frequencies in the 
medium -wave band. The tuning capacitor C, is 
effectively in parallel with the tuning coil, since a 
low- impedance path between h.t. negative and earth 
is provided by C,,; the arrangement shown was 
adopted because the tuning capacitor is of the 
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standard type, having the rotating vanes connected to 
frame, and for obvious practical reasons it is desirable 
to have the frame earthed. 

Provision is made for the oscillator frequency to be 
set to 1 Mc /s, by means of the switch Si, which 
introduces the pre -set capacitor C in parallel with L,. 
This facility is employed when measuring inductance 
values; with the frequency known, the inductance of 
the coil under test is calculable from the value of 
tuning capacitor required for resonance. It is im- 
plicitly assumed that the self- capacitance of the coil 
under test is negligible in comparison with the capaci- 
tance of C, at resonance. The choice of the fre- 
quency of 1 Mc /s ensures that this assumption does 
not introduce large errors with the type of coil nor- 

- mally employed for medium -wave working. Advan- 
tage has been taken of the arrangement to calibrate 
the dial of the capacitor C, in microhenrys as well as 
picofarads, the inductance scale being employed when 
the oscillator frequency is set to 1 Mc /s; the method 
of calibration is discussed later. 

The oscillator develops a peak voltage in the region 
of 100 across L,; the input to V2 must not exceed 
approximately 1 volt peak in the interests of linearity. 
Attenuation is obviously necessary between the oscil- 
lator and the input to V2. The coupling network used 
must satisfy the following conditions: (a) there should 
be provision for accurately doubling the input to V2; 
as it was desirable to use resistors for this purpose, 
these must be of small value so that shunt capacitance 
does not appreciably affect the division ratio; (b) the 
input must be independently adjustable so that the 
valve voltmeter can be set to the standard reading; 
(c) the oscillator must not be appreciably damped. 

The output from the oscillator is taken from the 
small coupling winding L,_, and is fed to the two 
100 -ohm resistors R, and R,. These resistors are 
of close tolerance, but the degree of matching is more 
important than accuracy of resistance value. By means 
of the switch wafer S4A, the output across R, alone 
or across the pair can be selected. 

The voltage developed across R, and R, is suffi- 
cient to overload V2, but the coupling cannot be made 
small enough to avoid this without employing less 
than one turn. Therefore additional fixed attenuation 
is introduced by R, subsequent to R, and R,. R, is 
a potential divider, and is pre -set at each measure- 
ment to give the desired valve voltmeter reading when 
the inductor under test is brought to resonance. The 
values of R, and R, are chosen so that at the maxi- 
mum setting of R, the valve is not overloaded at 
either position of switch S4A, and also so that they 
do not appreciably shunt R, and 

The cathode bias resistors R; and R, of V2 are not 
decoupled and produce negative current feedback. 
The feedback is employed for two reasons: first to 
increase the anode impedance of the valve, to make 
it a better approximation to a constant -current 
generator; secondly to improve the linearity of the 
stage. This is necessary to ensure, when the input 
signal is doubled, that the a.c. component of the anode 
current is doubled to a good degree of approximation. 
The screen dropping resistor R, is rather high (47 ki2). 
This value is deliberately chosen so that if the anode 
of the valve is left with an open circuit, and all the 
cathode current flows to the screen, the screen dissi- 
pation limit is not exceeded. 

The switch S3 (not shown in the photograph of 
the prototype) is fitted to enable the anode of V2 
to be maintained at earth potential when no inductor 
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is connected. Without this switch it is possible to 
obtain a shock when connecting a coil in circuit, by 
grasping the anode terminal and earth simultaneously. 
For preference, the switch should be of the spring - 
loaded type. 

The tuning capacitor C, can be switched out of the 
circuit when it is desired to measure the characteris- 
tics of pre -tuned circuits; for example, i.f. trans- 
formers. In this it is of interest to note that the unit 
may be employed to determine coupling coefficients 
in tuned primary and tuned secondary transformers; 
the method of doing this is discussed later. 

The valve voltmeter is of conventional design, 
employing a meter of 500 microamps full -scale deflec- 
tion in an " infinite impedance " detector circuit. The 
value of the load resistor R,,, which determines the 
input voltage for full -scale deflection, is not critical 
since the voltmeter is used only for comparative 
measurements. The value chosen was 100 kt!, giving 
full -scale deflection for an input signal of approxi- 
mately 50 volts peak. The calibration mark employed 
is at half scale, representing an input signal of 25 
volts peak, a convenient value for the range of dyna- 
mic resistances likely to be encountered in practice. 
If the dynamic resistance to be measured is relatively 
low, say less than 20 k!?, the maximum value of the 
a.c. component of the anode current of V2 may not 
be sufficient to give a meter deflection to the calibra- 
tion mark. In this case, a lower value of calibration 
mark can be employed. In the author's experience, 
the number of occasions when this has been necessary 
has been very few. 

Calibration 

The calibration of the unit is accomplished as fol- 
lows. A resistor of, say, 1 k!? is connected to the test 
terminals, and the anode terminal is connected via a 
small capacitor, say 10 pF, to the aerial terminal of a 
receiver, in parallel with the aerial. The receiver is 
then tuned to 1.5 Mc /s, and the oscillator tuning 
capacitor is set to minimum. The trimming capacitor 
C, is then adjusted until the oscillator output is 
heard, characterized by a " rushing " noise. The 
receiver is afterwards tuned to various stations in the 
medium waveband, and at each the oscillator is set 
to produce a zero -frequency heterodyne note. In 
this way the oscillator dial can be calibrated 
accurately over the whole medium waveband. At 
frequencies below 550 kc /s, it may be necessary to 
employ a signal generator to complete the calibration 
although it may be possible to complete calibration 
using the second harmonic of the oscillator. The 
signal generator output is also connected to the 
receiver aerial terminal via a small capacitor, and the 
oscillator frequency is adjusted to give zero -frequency 
beat note. If such a generator is available, it may 
be preferred to calibrate the whole oscillator range in 
this way. 

When the oscillator dial has been calibrated, the 
oscillator frequency is set to 1 Mc /s, and the receiver 
is tuned to this frequency. Switch Si is then thrown, 
and the capacitor C, is adjusted until the oscillator 
frequency is again 1 Mc /s. 

When the oscillator has been calibrated as described 
above, a standard medium -wave coil is connected to 
the test terminals. A Wearite PHF2 is quite suitable 
for this purpose, its inductance being 170 micro - 
henrys ± 1%; alternatively, an Osmor Type QA5 
can be used; with the core removed, the inductance 
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is 117 microhenrys. The oscillator frequency is then 
set in turn to the frequencies at which the capacitor 
is resonant with the inductor at convenient calibration 
values, e.g., 100, 150, 200 pF, etc. For the two coils 
men c,ned above, the frequencies can be read off 
from the graph of Fig. 3. At each setting of the 
oscillator frequency control, the capacitor is adjusted 
for maximum meter deflection, and the scale marked 
accordingly. It will be seen that the curve does not 
extend to values of capacitance below 100 pF. This 
is because, for such values, an appreciable part of 
the total tuning capacitance is supplied by the induc- 
tor self -capacitance, and the error in assuming that 
the tuning capacitance represents the whole capaci- 
tance becomes serious. The limit of 100 pF is 
arbitrarily taken, on the assumption that the inductor 
employed has a self- capacitance of less that 10 pF; 
at this figure the capacitance calibration is in error 
by 10%, and this was felt to be the upper limit toler- 
able. Thus for inductors which require a smaller 
tuning capacitance than 100 pF at 1 Mc /s it is sug- 
gested that the capacitor should be set to a figure at 
which it can be reasonably assumed that it is very 
much greater than the self -capacitance of the induc- 
tor under test, and the resonant frequency found by 
varying the oscillator frequency. 

In order to simplify the measurement of inductance 
at 1 Mc /s, the scale of the capacitor C, can be cali- 
brated to read directly in microhenrys. The dial cali- 
brations can be found from Fig. 4; it will, of course, 
be appreciated that this scale is only applicable at 
1 Mc /s. At other frequencies, the inductance must be 

found by employing L- 1- where C is the value 
4T-¡=C 

of CA. 
The calibration of the dial of R,0 requires a suitably 

accurate meter or bridge. This can be done quite 
simply by connecting the measuring instrument across 
the test terminals with switch S4 set to introduce R,o 
in circuit; the unit should not, of course, be 
powered. 

The method of measuring inductance and dynamic 
resistance is as follows. The inductor under test is 
connected to the test terminals, and the oscillator fre- 
quency is set to 1 Mc /s by means of the switch Si. 
The variable resistor R,0 is switched out of circuit 
by setting switch S4 to its CAL. (calibrate) position. 
The output across R, alone is then fed to R,. Switch 
S3 is opened, and the inductor is then brought to 
resonance by adjustment of C,, indicated by maximum 
deflection of the meter. The value of the inductance 
can then be read off from the scale of capacitor C,. 
If the value of the inductor is outside the range for 
which the dial is calibrated, i.e., its value is greater 
than 250 I1H or less than 50 ,uH, a different test fre- 
quency must be employed, lower than 1 Mc /s if the 
coil value is too large, or higher if the coil value is 
too small. If this is necessary, the inductance calibra- 
tion of the capacitor C, scale cannot be used, and 
instead the value of capacitance C required for reson- 
ance, must be noted, and the value of L found from 

the expression L = oaf- where f is the test fre- 

quency. The expression can be simplified to 

L =40f "C 
which gives a value of L less than 2% 

in error; if f is in Mc /s, and C in pF, the latter expres- 
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sion simplifies to L= 2.5 x 104 

PC where L is in micro - 

henrys. 
To determine the dynamic resistance, the oscillator 

is set to the desired test frequency, switch S4 is set 
to CAL. With switch S3 open, the capacitor C, is 
then set to give maximum reading of the meter, and 
R, is adjusted until the meter is at the calibration 
setting. Switch S4 is then set to TEST and R is 
adjusted until the meter deflection is the same as 
formerly. A slight readjustment of C, may be neces- 
sary to keep the meter deflection at maximum as the 
setting of R is varied. The dynamic resistance is 
equal to the value of R10, and can be read directly 
from the dial. If the Q value is required, it is then 
found by division from Q= Rd /Lw. 

Where a pre -tuned circuit is under test, the pro- 
cedure is slightly different. The tuned circuit is 
connected to the test terminals, and C, is switched 
out of circuit. S4 is set to CAL. and the oscillator 
is set to the selected test frequency. Whether the 
oscillator is set to the existing resonant frequency 
of the tuned circuit (indicated by maximum meter 
deflection) or is set to a given frequency at which 
the tuned circuit is trimmed for maximum output 
depends, of course, upon the particular requirements. 
R:, is then adjusted for the meter to deflect to the 
calibration mark. S4 is then set to TEST and R 
is adjusted to restore the meter deflection to the 
calibration mark; the tuned circuit should be re- 
trimmed to keep the maximum meter deflection at 
each setting of R,. If the circuit cannot be trimmed, 
the oscillator frequency must be adjusted with R,,, 
to maintain the maximum meter deflection. The 
dynamic resistance of the tuned circuit is then equal 
to the value of R10. If the tuned circuit is one of a 
pair of coupled circuits, and it is desired to measure 
the properties of either circuit alone, the other should 
be detuned whilst the measurements are made. In 
order to ensure that the coupled circuit is sufficiently 
detuned for its effect to be negligible, it is, in fact, 
best to break the coupled circuit. 

In order to measure the coupling coefficient be- 
tween two circuits, the primary winding is connected 
to the test terminals, the secondary circuit is broken 
and S4 is set to CAL. The oscillator is set to the 
working frequency and R. is adjusted until the meter 
deflects to the calibration mark. The secondary cir- 
cuit is then restored, and tuned; at resonance the 
meter deflection falls to a minimum. The ratio of 
the meter reading in the first condition divided by 
that in the second is equal to (1 +n'), where n is the 
coupling factor; where the circuits are identical, 
n =kQ, where k is the coupling coefficient. The 
accuracy of this type of measurement depends upon 
that of the valve voltmeter, and it is therefore advis- 
able to select as large a reading as possible at the 
initial adjustment to minimize error. 

The mechanical construction of the unit can be 
seen from the photographs. The unit was assembled 
in an instrument case bought for the purpose. How- 
ever, it was found difficult to wire the components 
when mounted inside the case, and a sub -chassis was 
constructed which was fitted into the case after 
assembly and wiring. Since the controls have to 
pierce both the sub -panel and case, accurate registra- 
tion of holes in the two was essential, and this 
involved some rather tedious constructional work. 
The oscillator and associated components were 
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separated from the compartment containing valve V2 
and its associated components by a screen; this was 
employed to prevent direct coupling from the oscil- 
lator to the test circuit, which would upset the correct 
operation of the circuit. The tuning capacitors used 
were of the 500 -pF max type (Osmor). The oscillator 
coil was wound on a Neosid Type 10 D core and 
former, and the construction and details are shown 
in Fig. 5. The variable resistor R is a log -law type, 
whilst the meter was obtained in the surplus market. 

The power supply unit is entirely conventional, 
except that the positive terminal of the output is 
earthed, and not the negative terminal as is cus- 
tomary. This necessitates insulating the can of the 
electrolytic capacitors C,_ and C,, from chassis. The 
total h.t. consumption is 16 mA at 240 volts and a 
full -wave selenium rectifier was employed, as this was 
to hand. The 1.t. supply is 6.3 volts, the current 
being 0.6 amps. 

Short -wave Conditions 
Predictions for . 4ugust 

THE full -line curves given here indicate the highes! 
frequencies likely to be usable at any time of the day of 
night for reliable communications over four long -distance 
paths from this country during August. 

Broken -line curves give the highest frequencies that will 
sustain a partial service throughout the same period. 
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LETTERS TO THE EDITOR 
The Editor does not necessarily endorse the opinions expressed by his correspondents 

Cryptic Units 
IN his otherwise excellent article on piezoelectric crystals 
(June and July issues) S. Kelly follows a growing practice 
of simplifying ( ?) units. Thus his coefficient g (p. 278, 
June issue) in volt -metres per Newton (whatever that may 
mean) is really a field (volts per metre) divided by a 
pressure (Newtons per square metre). Why not leave it as 

V/m 
Newton/m.,, which is recognizable, and resists the school- 
boy itch to treat it as a vulgar fraction? 

As an awful warning of where all this may lead, I quote 
from a recent American textbook of acoustics. ` . 
mechanical resistance R. has the units of dynes /centi- 
metres per second or grams per second "* (my italics). 
Shades of Fred Hoyle and the continuous creation of 
matter ! 

Hindhead. HENRY MORGAN. If you don't believe this, try substituting mass x 
acceleration (grams x cm/sec') for force (dynes), and then 
cancel out. 

" Television I.F. Inquiry " 
I HAVE read with much interest the article in the July 
issue by G. H. Russell, but I feel that I must disagree 
with his conclusion in which he states " ... that it is a 
great pity that the mainland of Europe did not adopt a 
certain well -tried system which uses 405 lines, etc." 

To me, it seems a great pity that we in the United 
Kingdom are at present tied to this " well -tried system " 
which gives, on all but the smaller receiver screens, a 
" liney " picture, and -may I say it -poor definition in 

hall scenes with the exception of close -ups. 
Another serious criticism which can be made against 

the 405 -line system is the line- frequency whistle which this 
system induces in television receivers, the component from 
which this noise mainly emanates being the line output 
transformer, and which is a complaint peculiar to prac- 
tically all British television receivers at the present time. 

The foregoing remarks lead me to agree with your other 
correspondent, Charles A. Marshall (who writes about 
British colour television in the same issue), that com- 
patible colour television may tie a weight around the neck 
of every receiver designer for the next century. 

I therefore sincerely hope that when colour television 
is finally introduced we will have abandoned our present - 
day poor definition system and will no longer be annoyed 
with whistling line output transformers. 

Belfast, N. Ireland. W. G. S. WRIGHT. 

Ignition and Television Interference 
THERE is one thing in Wireless World that I find very 
irritating : the regular tirade delivered by " Diallist " on 
ignition interference. In your June issue he elaborates 
the theme by adding a little polite blackmail: " If your 
engine is not suppressed, I won't buy your apples." 

Surely such statements are quite out of place in a tech- 
nical journal, in which more attention should be paid 
to the other side of the picture. As soon as television 
reared its head after the war regulations should have been 
made laying down the permissible radiation from a tele- 
vision receiver. In the absence of such regulations the 
market was flooded with cheap -jack receivers with a 
minimum of screening and the smallest number of over- 
loaded valves doing the largest amount of work. Such 
receivers, radiating even the 20th harmonic of the line 
time base can and do cause devastating interference to 
reception of the 200 -kc /s Light Programme transmission. 

If "Diallist " will ponder awhile he may discover that 
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the originator of " those d- d spots " has created an 
infernal weapon to use against the dd whistles 
caused by the Random Radiations from his and his fellows' 
television sets. 

St. Helens, Lancs. ARTHUR LINDON. 

Transistor Interference 
IT cannot be too widely known that the transistor 
circuit of Lorin Knight, published in your May issue, 
and many similar transistor " hook ups," if used on a 
normal wireless aerial, may cause serious interference to 
neighbouring broadcast receivers of the conventional type. 

Things are quite bad enough without having a plague 
of hissing transistors thrown on the air. 

London, S.W.16. B. S. T. WALLACE. 

Advertisements 
I DEAL extensively in sound equipment and allied lines, 
am regarded in the trade as highly skilled technically and 
purchase some £6,000 worth of equipment annually as well 
as operating a busy radio service business. 

Most of the goods I handle are of British origin and 
the advertisement pages of Wireless World are to me of 
absorbing interest. Herein lie the causes of my protest 
and of my constant exasperation, under three headings. 

(1) Absence of price in so many advertisements. 
(2) Utterly inadequate technical information. 
(3) Repeated failure to deliver goods advertised. 
Under the first heading I ask, why omit the price? It 

is the most essential of all details to a prospective pur- 
chaser and surely the basic purpose of an advertisement 
is to sell the goods. The absence of a price or the naive 
" Prices on Application " gives rise in the mind of the 
possible purchaser that the price is prohibitive or that the 
advertiser is indifferent about selling. 

Second heading : I frequently purchase microphones so 
I take this example. I look through Wireless World to 
see if there's anything new. I see one advertisement 
which tells me practically nothing except the frequency 
response. Now I know from experience that any micro- 
phone over the fiver in price will cover that side, as good 
as most users need it. But, before I can recommend that 
mike for a job I need to know a dozen other details. I 
want to know if it will suit my amplifier in output and 
impedance, whether it needs screened lead or if one is 
provided with it. Have I got to write to the advertiser 
and list all these questions? Have I got to write to all 
advertisers before I can judge which microphone is the 
best value and the most suitable for me? Not likely! 

Lastly, deliveries. Taking one product at random, in 
February last an advertisement in your journal " whole - 
paged " a new product, no price, scanty details. The high 
reputation of the maker alone drew my attention. I wrote 
to him right away. A week later I was informed that 
the price was not yet fixed. Four weeks later I got the 
price and immediately ordered quite a number of the items 
advertised. I was told that "owing to unexpectedly high 
demand " supplies were short but that my order would 
be dealt with immediately supplies became available. I'm 
still waiting ... or was until two days ago when I can- 
celled the order. And still the maker advertises this 
product and creates a demand which he cannot handle. 

As a footnote might I ask a last question. Would it be 
too much to ask a manufacturer, when he supplies an 
expensive and highly technical product, to enclose with it 
a leaflet giving all possible uses for the product, together 
with every possible technical detail on it? It would save 
the user having to dismantle the unit to find out how it 
ticks or whether it will suit a certain purpose. 

Ireland. "RAY." 
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Vector Diagrams Continued 

An Improved Notation for Currents 

THERE are two main motives for the study of 
any science. One is the desire to obtain some practical 
benefit, such as food, shelter, warmth-or entertain- 
ment. Where this motive dominates, there is applied 
science. The other motive is the enjoyment of order, 
design and beauty; and where that dominates there is 
pure science. It is a pity that people who are interested 
in one of these aspects of science often tend to be 
scornful about the other. It is a pity, because a 
starving scientist is unlikely to be able to give his 
undivided attention to the beauties of Nature, and the 
practical man is unlikely to do his best if he has a 
muddled and disordered mind. 

You may be wondering whatever this has to do with 
vector diagrams. What I am trying to say is that even 
strictly practical engineering is not only more enjoy- 
able and interesting but is likely to be better done if we 
cultivate an appreciation of the design to be found 
everywhere in Nature and model our methods on it. 
Last month I criticized present practice in vector 
diagrams because, for one thing, it permits an almost 
endless variety of alternatives to represent a single 
circuit situation. The fact that the system I advocated 
has one correct " general " diagram for each situation 
satisfies a sense of order and in doing so also confers 
the practical advantage that its definite shape quickly 
becomes associated with what it represents. The 
present diversity of " correct " answers just makes 
things unnecessarily difficult, especially for the poor 
student. 

Another practical advantage of the general diagram is 
that it gives a clear picture of the relative potentials of 
all the points in the circuit. This is because the corners 
of the vector diagram are labelled to correspond with 
the circuit diagram. if a in the vector diagram is above 
b, it means that (at the instant represented) the point a 
in the circuit is more positive than b. In other words, 

By " CATHODE RAY " 

V,, is positive and V,, is negative. " V,, " means the 
change in voltage on going from b to a. This way of 
writing the letters is the reverse of some people's, 
but is a logical result of the universal convention that 
" up " is positive and " down " is negative. 

We hadn't time last month to deal with the corres- 
ponding notation for currents. Some people may have 
objected to my recommending a system of voltage 
notation that is the opposite of theirs, but they can 
hardly object to my recommending the following 
system of current notation to take the place of the 
existing lack of system. The usual practice of giving 
arbitrary numbers to currents does not deserve to be 
called a system. Take Fig. 1 for example. It is the 
circuit of the well -known Maxwell bridge for measur- 
ing inductance in terms of capacitance. There are 
seven cur rents, which have been numbered I I etc. 
But there are 5,039 other ways of allocating the 
numbers I to 7 to these currents! Another method is to 
label the circuit components, and then mark the 
currents accordingly: IRI is the current through R 
and so on. But a mixture of subscript letters and 
numbers is not advisable if it can be avoided (as the 
printer will probably agree) and anyhow it is un- 
systematic; is I, in Fig. I to be named after the inductor 
or the resistor? Then some people copy the voltage 
notation and refer to the current flowing from a to b 
as Ir,. But what do they do with I, and I, for these are 
both I,e! 

This is where the orderliness of Nature should 
come in again. Some time ago* we took note of the 
dual relationships between various electrical quan- 
tities, such as voltage and current. Equations and 
laws that are true for voltage can be converted into 
corresponding laws for current simply by exchanging 

"Duals," February, 1952. 

Fig. I (Left). Circuit diagram of the well -known Maxwell bridge for measuring inductance in terms of capacitance. There are 
seven potentially different currents, labelled here in the usual manner II to I. Fig. 2 (Right). The some circuit as Fig I, with its 
five meshes labelled F to K for systematic current identification. 
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resistance for conductance, series for parallel, and so 
on. An example is found in Kirchhoff's laws. Either 
of these is converted into the other by changing over 
current and voltage, and circuit points and circuit 
meshes. Circuit points and meshes are therefore 
" duals " of one another. We have already found that 
naming voltages after circuit points is a completely 
sound system, so the dual relationship should lead us 
to name currents after circuit meshes. It is surprising 
that this clear signpost has been missed all this time, 
especially as an analogous system (Bow's notation) 
has been in use by structural engineers for the last 
eighty years. 

So in Fig. 2 (which is the same bridge circuit as 
Fig. I) each mesh has been labelled with a large 
capital letter. These letters could of course be A, B, 
etc., but since a and A both sound the same it is 
perhaps better to use different letters. Every current 
in either direction can be unmistakably identified 

hg. 3. The convention aaopted herein is 
that IAB is positive when flowing in the direc- 
tion shown. 

I 
by a pair of mesh letters; for instance, I,;,; is the current 
flowing through R1. The only remaining require- 
ment to make everything quite clear is an under- 
standing as to which way it is flowing. Personally, 
I understand it to be from a to b, my rule being the 
anti -clockwise (or mathematically positive) direction 
with reference to the first -named mesh. This rule 
can be very easily remembered as in Fig. 3. Current in 
the opposite direction (b to a) is of course Ia,; or 

The only possible snag about this system is that it 
doesn't work very well if any wires cross. But by the 
time a circuit has been reduced to the parts that are 
essential to a vector diagram, it is very unlikely that it 
cannot be drawn without cross -overs. And it it can be 
so drawn it probably ought to be in any case, for the 
sake of clearness. 

See now how nicely these notations fit into one 
another and the known laws of circuits to make a 
single consistent pattern. One of Kirchhoff's laws 
says that the sum of the voltages around any closed 
path must be zero. Take the closed path consisting 
of the mesh H in Fig. 2 for example. One thing about 
it that we can say at once is 

V,,.- FV,.d +Vd, =0 
We should know this even without looking at a circuit 
diagram, because the subscript letters make a complete 
cycle from b back to b. The other Kirchhoff law says 
that the sum of the currents arriving at any point is 
zero. (A current leaving the point is reckoned nega- 
tive). Taking b as an example, 

I,;a + loll +I, +IJK 0 
Here again the letters make a complete cycle. Equa- 
tions written down almost automatically on this letter - 
cycle principle give one a good start in solving most 
circuit problems. And we have already seen that in the 
recommended (or " general ") type of vector diagram 
the voltages around any closed path are represented 
by a closed figure. The three voltages around H 
would be represented by a triangle; the four voltages 
around G by a quadrilateral; and so on. It is obvious, 
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then, that if we continue the same plan for currents, 
a closed figure in a current vector diagram represents 
all the currents meeting at a junction. And, whereas 
each point in the voltage diagram represents a circuit 
junction, in the current diagram it represents a mesh. 

The best way to make all this clear is to draw the 
voltage and current vector diagrams for Fig. 2. The 
object of adjusting a bridge is to balance it, and the 
most important thing to know is the condition or 
conditions for balance. So let us draw the diagrams 
showing the balanced state. At balance, no current is 
passing through the phones; that is to say Ia = 0, 
so G and H in the current diagram must coincide. 
In effect, GH is all one mesh, which corresponds 
with the fact that at balance the phone connection 
makes no difference. Since G and H are the same, 
the line joining G to F must be identical with the 
line joining H to F; which duly represents the fact 
that, because no current is coming or leaving via 
the phones, I,;?. ' 

Let us begin with this current, I (or I F) as the 
reference vector, Fig. 4. The e.m.f. V,d driving Ip 
through Rz must be in phase with it (remember, 
the e.m.f. is in the external circuit, through which it 
acts from c to d, driving current through R, from 
d to c). So we draw a voltage vector cd in the same 
direction as GF. Vd, is also in phase, so it is appro- 
priate to extend this line to e in the voltage diagram. 
The reason for dotting this extension is that r has 
no separate existence; it is the resistance of the coil 
being measured, of which L is the inductance. The 
e.m.f. driving I,,,, against the e.m.f. of this 
inductance, must be 90' ahead of IaP, if the current 
is to lag the applied e.m.f. by 90 °. So we draw the 
other dotted line ea to represent it. The voltage 
across the whole impedance of the coil can now be 
shown by joining d to a. The diagram for the lower 
half of the bridge is now complete, as in Fig. 4. 

From the current point of view, as we have seen, 
balance means that no current flows between b and d. 
From the voltage point of view it means that b is at 
the same potential as d. This we represent on the volt- 
age diagram by adding the label b to the point already 
located for d. (Fig. 5). This enables us to draw the 

G 

H 

Fig 5. Completed 
voltage and current 
diagrams for Fig 2 at 
balance. 

Fig. 4. Voltage and cur- 
rent diagrams for the 
lower half of Fig. 2 when 
the bridge is balanced. 

a 

c 

GN 
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vector for IK,;, by putting K where a line drawn 
from it, parallel to ba, arrives at G. Lastly there are 
the two currents between b and c, one of them (IK,) 
being in phase with V.,,, and the other (I,,,) leading 
it by 90'. So there is no difficulty in drawing the 
corresponding vectors, to complete the triangle KJH. 

By the way, K and H in Fig. 2 are not adjacent 
meshes, but an obviously correct interpretation of 
" J,;,, " is the net current flowing between the meshes 
K and H, which is the total current flowing from 
b to c via R., and C. This is expressed in algebra as 

IKn= IK,Itn 
Equally well it is the total current flowing between 

meshes K and H by any other paths -say via R, 
and phones, or generator and R2. 

Both current and vector diagrams are now complete 
except for the vectors representing the voltage and 
current of the generator. These would be shown by 
drawing in the lines from e to a and K to F, but they 
are usually of such little interest compared with the 
impedance arms of the bridge that it is probably 
better to leave them out, so as to focus attention on 
the conditions for balance. 

Use for School Geometry 

Even if our school geometry has become a little 
dim, we can hardly fail to notice the existence of two 
similar triangles, dea and KJH. The former refers 
to the inductance arm of the bridge, and the latter 
to the capacitance arm. Since current is the dual 
of voltage, and the current vector diagram is similar 
to the voltage vector diagram, we might guess that these 
two bridge arms are duals of one another. And of 
course that is so; for inductance is the dual of capa- 
citance, and resistance in series is the dual of con- 
ductance in parallel. It is easy to see, too, that the 
power factor is the same in both arms, for Fig. 5 
shows that the in -phase and quadrature components 
of the impedances are in the same proportion. 1 hope 
you are beginning to see how this type of two -fold 
diagram brings out as simply and clearly as possible 
the beauty of the natural electrical pattern in the 
circuit, and helps one to visualize its working prin- 
ciples. If not now, because of unfamiliarity with the 
method, it will come after closer acquaintance. 

While we are at it, we might as well find the formula 
for balance. It can be deduced from Fig. 5, with the 
aid of the said school geometry. 

Fig. 6. (Above) One possible 
effect on Fig. 5 of unbalancing 
the bridge. 

Fig. 7. (Left) Textbook version 
of Figs. 1 and 5. 

Because the triangles mentioned are similar, 
ae HJ 
ed JK 

Now ae and ed are proportional to the impedances, 
wL and r, between those points; and HJ and JK are 
proportional to the admittances (i.e. liimpedance) 
wC and 1 /R3. So 

WL=wCR3 

. L =CR,r 
We need another equation to determine L and r. 
Obviously at balance 

cd cb 

da Ca 

Because the same current is flowing from c to d as 
from d to a, cd'da represents not only the ratio of 
voltages between these points but also the ratio of 
impedances. The impedance between c and d is R_ 
and we can call the impedance between d and a 
(consisting of r and oL) Z,.. In the same way cb /ba 
is equal to Z, :R,. So 

RZ Z, 
Z, R, 

. R,R, = Z,.Z,; 

da cb da ch 

GF KH KH GF 
Fig. 5 shows that da KH = de/KJ, so 

de cb de cb 
R,RZ = KJ GF GF KJ 

= rR, 

WIRELESS WORLD, AUGUST 1954 385 

www.americanradiohistory.com

www.americanradiohistory.com


Fig. 9. A.C. equiva- 
lent of Fig. 8, with 
valve replaced by 
" equivalent genera- 
tor." f 

Fig. 8. Very simple valve 
circuit as a subject for 
vector diagrams. 

We can therefore substitute rR, for R,R2 in the 
previous result, and get 

L = CR,R2 and r = R,R, /R, 
For the sake of comparison, Fig. 6 shows the dia- 

gram for the same bridge with the values of the 
impedances altered slightly so as to throw it off 
balance. On account of the inductive character of 
the phones, the current through them is shown as 
lagging the out -of- balance voltage by about 60 °. 

Also for the sake of comparison with the sweet 
simplicity of Fig. 5 is Fig. 7(b), which is an actual 
textbook version of the same thing, Fig 7(a) is a key 
to the symbols. It would be interesting to see the 
corresponding diagram for the unbalanced Maxwell 
bridge! (I have yet to find a textbook that dare show 
it.) 

But now let us go on to something quite different - 
a valve circuit. Let us start with something really 
simple: Fig. 8. The first step is to convert the valve 
into its a.c. generator equivalent, without the d.c. 
accessories, which have no place in a vector diagram. 
There are actually two kinds of generator equivalent: 
the voltage generator, with the anode slope resistance 
in series; and the current generator, with the resistance 
in parallel* (dualism again!). Here in Fig. 9 we have 
the voltage generator circuit. Seeing this, readers 

* "That Other Valve Equivalent," April, 1951. 

[ fora 
taR=vka 

[ 
-Wrk9 

< 
ta 

vk9 

Fig. 10. One published version of the vector diagram for 
Fig. 9. 

b. 

G F 

a k 9 

Fig. 11. General vector diagram for Fig. 9, for comparison 
with Fig. 10. 

386 

who may have been watching for the opportunity 
to slip in under my guard will hardly be able to 
wait to point out that, after having poured scorn on 
those who rely on arrows in their a.c. diagrams, here 
am I falling into the habit myself. If so, they may not 
have noticed that in this example there is a rather 
special situation, viz., two or more generators related 
to one another in phase. Unless the phase relationship 
can safely be taken as understood (as perhaps it could 
be in diagrams of three -phase power -station genera- 
tors) it is as well to show it unmistakably. As it happens, 
in this case practice is fairly evenly divided between 
two opposite methods: some represent the facts of 
valve behaviour as in Fig. 9; others prefer to show 
the anode generator developing +iVka volts in the 
opposite direction. Among people who are accustomed 
to working with valve equivalent circuits, the minus 
sign in front of AVks should be enough to show where 
I belong, but it is just as well to make quite sure. 
If there were any better method than the arrows I 
would use it. At least they are an improvement on 
marking the terminals of both generators " -}- " and 
" -," for that can hardly fail to give the impression 
that they are d.c. generators, especially if " eR " is 
written inside the circle instead of " 

Incidentally, one of my reasons* for preferring the - AVk convention is that it doesn't upset the well- 
established convention of reckoning both grid and 
anode voltages with respect to cathode. The idea that 
the opposite direction ought to be adopted in order to 
make the signal current flow the same way in the 
anode circuit as the valve feed current is quite falla- 
cious, because Fig. 9 does not depict a valve, having 
need of feed current and such things, but a purely 
a.c. system in which all talk of d.c. is irrelevant. 

A Bankrupt Diagram 
However, that is all by the way; let us get on with the 
job. Fig. 10 is one version of the vector diagram for 
this circuit, as given in a periodical for teachers. 
(I have taken the liberty of substituting " potential- 
rise " voltage notation, and r* for a non -standard 
symbol.) It is a good example of the bankruptcy of 
contemporary vector diagram style. The ordinary 
rules of construction have broken down under the 
strain of all the vectors being in line, and the author 
has been driven to the expedient of extending the 
centre point into a little vertical line (though this is 
hardly in keeping with the geometrical definition of a 
point!) from which to start a second lot to the left. 
Even this does not make matters clear, because here 
we have in one diagram the two conflicting customs: 
along the lower track the vectors -aVkv and i, both 
start from 0, so that the i, vector falls on top of the - IN, vector; along the upper track the Tara vector 
begins where the i,R vector leaves off, so there is no 
overlapping. But how is the poor student expected 
to know that! Presumably by having the thing ex- 
plained to him! Then what use is the vector diagram, 
if it can only be understood when one knows the things 
it is supposed to reveal! And look at all those vectors 
pointing to the left; they all (except i,) stand for 
voltages, so presumably they add up to one very 
big voltage; yet they are balanced by only one little 
voltage to the right! 

We turn from this not very self- evident representa- 

* "Circuit Conventions," April, 1947. 
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Fig. 12. Equivalent circuit of a valve with 
tuned anode. 

Fig. 13. General current and voltage dia- 
gram for Fig. 12 at exactly the resonant 
frequency, so that the tuned circuit is 
equivalent to a high resistance. 

a k 
b 

d 

9 

G f 

tion to Fig. 11. Here, provided the simple rules for 
this type of diagram are known, no explanation is 
needed. There is no ground for mistake or mis- 
understanding. There is no alternative way, within 
the rules, of representing the same facts. There is no 
embarrassment or lack of clarity on account of all 
the vectors being in line. The relative potentials of 
all points in the circuit as the cycle proceeds are 
clearly seen by turning the diagram round. (Try getting 
this information from Fig. 10!) To do this turning 
properly, you should stick a pin through the point on 
the voltage diagram marked with the same letter as 
the earthed point on the circuit diagram. Usually 
this will be k, but the same diagram is every bit as 
valid for any other earthing point -just move the 
pin to alter the centre of rotation. 

Suppose now we replace R by a tuned circuit, as in 
Fig. 12, and assume that this circuit is exactly in tune. 
As a whole, it is therefore equivalent to a resistance, 
and the vector diagram (Fig. 13) begins as before. 
The likelihood that the dynamic resistance of a tuned 
circuit will be high is shown by making GF rather 
short and ak rather long. The fact that the circuit 
is earthed at k is also indicated in the vector diagram. 
Only one thing remains to he done: to analyse the 
tuned circuit. The vector GH is easily filled in, for 
(neglecting capacitor losses) Io leads Vak by 90'. 
The resistance of the coil is appreciable, however, so 
HF is less than 90° behind ak. The lower the resist- 
ance, the nearer 90° it is, and the farther off the point 
of intersection, H, must be. This represents the 
physical fact that the lower the tuned- circuit resistance 
the greater the current (represented by GH) circulat- 
ing around it, in comparison with the current (repre- 
sented by GF) fed in. The ratio of GH to GF is, 
in fact, the circuit magnification factor Q. 

Although point d in Fig. 12 is, like b, fictitious, 
because the resistance and inductance of the coil are 
not really separate, the in -phase and quadrature 
components of the voltage VVk across the coil can be 
found, by drawing the dotted lines respectively 
parallel and at right angles to HF. The fact that, 
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owing to the resistance of the coil, dk cannot be in 
exactly the same direction as kg, is important. Suppose 
we want to obtain the driving voltage, Vkg, from the 
anode circuit, so as to make the whole thing a self - 
oscillator. There is no shortage of volts, for Vk the 
anode voltage, can hardly fail to be at least several 
times greater than V. But it is exactly 180° out of 
phase. However, by coupling a second coil to the one 
in the tuned circuit, and connecting it the right way 
round, we can obtain an induced e.m.f in either 
direction. The snag now is that this " either direc- 
tion " is relative to Vk,,, so even when connected the 
right way the induced e.m.f. is not exactly in phase 
with V. You see, it is the magnetic flux due to 1,,, 
that generates Vkd (90° out of phase with current and 
flux), and it is the same flux that would generate the 
voltage we are proposing to feed back to g. We 
cannot bring it into phase with Vkg by eliminating all 
tuned- circuit resistance, but we can swing kd into 
line with ka by slightly mistuning the circuit. 

To represent this required condition, let us redraw 
the vector diagram with kd in the right direction, as 
in Fig. 14. FH must be swung round through the 
same angle, to keep it still at right angles; and GF 
must be turned to keep it in phase with ba. GH must 
be turned to keep it at right angles to ak. This 
modified diagram shows us that the current 1,, fed 
into the tuned circuit must be made to lead the applied 
e.m.f. Vkg. This would happen automatically in 
practice, given sufficient coupling to make the 
inductively induced e.m.f. equal to Vk,, by oscillation 
taking place at a higher frequency than that to which 
the circuit was tuned. (At a higher frequency the 
capacitor offers a lower impedance than the inductor, 
so the net current is capacitive or leading.) The 
less the resistance, the less the difference between the 
two frequencies. 

All this, and much more, is clearly demonstrable 
with the help of the vector diagram. In more compli- 
cated valve circuits, the help of the general voltage 
diagram in showing just when some point becomes 
more positive (or negative) than another is particularly 
valuable. 

The coupled coils, and the introduction of magnetic 
flux, 0, may be a reminder that it was a transformer 

Fig. 14. Circuit and general vector diagram for the 
tuned anode circuit modified by back coupling, at the fre- 
quency giving the correct phase for self -oscillation. 
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problem that started all this. We have had a voltage 
notation and a current notation; how about flux 
notation? The usual practice is to call it just 0, and 
leave it to be guessed (or explained somewhere) which 
flux is meant; and, if more than one flux is involved, 
to number them, m 4s 2, etc. This seems to me 
pretty crude. The basic fact about magnetic flux is 
its being directly proportional to current, so that it 
is in phase with the current causing it. As a reminder 
of this, as well as a convenient notation, it seems a 
good idea to use the same label for the flux as for the 
current causing it. In Fig. 14 this is I. So if we 
wished to distinguish the resulting flux we would call 
it CHF A further economy of effort conferred by the 
new system is that there is no need to show flux 
vectors; HF serves for both current and flux. If we 
want to call attention to the fact that a certain current 
is responsible for a significant flux, we can, if we like, 
mark the appropriate current vector with a " 45 ". 

One critic, while acknowledging the relentless logic 
of the general vector diagram, complained that it was 
not so good as the more familiar " star " type for 
comparing phase angles, still less for labelling the 
angles. I suppose it depends on one's eye whether 
HG in Fig. 14 can be seen at once to be at right angles 
to ak or not. If not, then far be it from me to insist 
that in no circumstances ought any other than the 
general type of vector diagram to be used. What I do 
emphasize about the general type is that it can claim 
to be the one logical basic type for representing a given 
circuit situation. If for particular purposes (such as 
high -lighting certain phase relationships) one then 
likes to derive a special vector diagram from it, with 
the vectors rearranged to suit, then by all means. But 
I still think it would be worth while to leave the 
general diagram there, too, as an unambiguous key to 
the situation. 

Next month we shall tackle the transformer problem. 
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application in vacuum technique. Pp. 94; Figs. 14, and 
20 tables. C. F. Winter'sche Verlagshandlung, Füssen- 
Allgäu, Germany. 

Radio Trouble Shooting Guidebook, by John F. Rider 
and J. Richard Johnson. Description of a.m. and f.m. 
superheterodyne receivers, with an analysis of typical 
faults, their symptoms and remedies. Pp. 156; Figs. 55. 
Price $2.40. John F. Rider, Publisher, 480, Canal Street, 
New York 13. 
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WHY LINES? By F. P. HUGHES 

An Alternative to Rectilinear Scanning in Television 

While we have doubts about the real practi- 
cability of the scheme proposed in this article, 
ive are publishing it because we like the 
author's original and stimulating approach. 
We have, however, put a number of questions 
to him about the system, and these are printed, 
with his replies, at the end of the article. 

CONSIDER the television scanning process. Start- 
ing from the top left -hand corner, the spot travels 
steadily to the right, eventually reaching a point one 
unit down the right margin. Here the transmitter, 
under the control of which the spot is travelling, closes 
down to signal to the spot to reverse its travel. And 
so the spot's direction of motion is reversed, with a 
relatively enormous expenditure of energy in the time 
base circuits. Reaching the left -hand margin again, 
the spot starts its journey across the screen once 
again, steadily to the right. Two hundred and two 
and a half times it does this to reach the bottom of 
the frame, and then it reverses its vertical direction 
of motion and travels to the top centre of the screen, 
where it begins the second half of its series of hori- 
zontal journeys, filling in the gaps in the lines drawn 
in the first half of the cycle. 

Why? 
Fundamentally because in the 1880's a gentleman 

by the name of Nipkow invented the disc which bears 
his name -the scanning disc. Mechanically, the 
simplest way to scan a rectangular image is by a series 
of lines, vertical or horizontal. Besides the Nipkow 
disc, man's genius has invented the mirror drum, 
the mirror screw, the double mirror drum (used by 
Scophony), the fixed line -mirror or Mihaly -Traub 
system, and various sorts of rotating slotted discs and 
cylinders have been suggested. All of these are in- 
genious- intellectually if not photometrically -and 
the perfection of the Scophony receiver, when I saw 
it demonstrated in 1938, was amazing -a full daylight 
picture about 3ft by 4ft! 

This shows the type of scanning 
that would be given by a 
Lissajous figure, except that a 
very much finer pattern would 
be used. Pattern (a) is pro- 
duced by a frequency ratio of 
3:4 and pattern (b) by a 
ratio of 4:5, showing that the 
" raster " becomes more filled 
in as the two frequencies are 
brought closer together. 
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But marvellous as these devices are, they are obso- 
lete. Dilettanti such as myself may regret their pass- 
ing, but they have been completely supplanted by 
the ubiquitous cathode ray tube. But still we use 
lines! And we invent spot wobble to cover them up. 
And geniuses spend their time devising asthetic ways 
of recovering a little of the energy squandered by the 
time bases and converting it to e.h.t. And the system 
uses 10 of the transmitter's time which would, could 
and should be used to transmit detail. 

Look on the sleeve of your jacket. You will prob- 
ably find two or three buttons sewn there. They 
serve no particular purpose. They do not even undo. 
Why are they there? Because 300 years ago gentle- 
men sometimes took to their swords to settle an argu- 
ment and it was useful to be able to roll up the 
sleeves for fighting. In these days we take to our slide 
rules to settle arguments, or refer to back numbers 
of Wireless World. Recognizing this, the tailor 
does not bother to make the buttons undo, but he 
puts them there just the same. Tailors may stick to 
tradition -our tradition must be to have none. 

In Search of Simplicity 
Let us recap. We scan images as we do because 
it involves the simplest of mechanical arrangements. 
It does not involve the simplest electronic arrange- 
ments possible. Mechanical scanning is obsolete; 
electronic scanning is unlikely to be superseded for 
some considerable time. 

Is it possible to devise an electronic scanning system 
simpler than that at present used? 

To answer this we must return to first principles 
and start by devising the simplest possible electronic 
scan. 

What is the simplest pattern which can be drawn 
on a c.r.t. screen? A dot, in the centre of the screen. 
No scanning needed. Next simplest, a line, perform- 
ing a simple harmonic motion vertically or hori- 
zontally. This involves a minimum of scanning 
circuitry -a simple oscillator. Also, a pure sine wave 
is pretty easily obtained (compared to an accurately 
linear sawtooth, that is). Third simplest, a Lissajous 

(a) (b) 
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figure, drawn on the screen by two commensurable 
s,h.ms at right angles to each other. 

All the textbooks give drawings of simple Lissajous 
figures, but only of commensurable frequencies. This 
is perfectly understandable, for if two incommensur- 
able frequencies are so combined the eventual result 
is that a complete rectangle, of sides equal in length 
to the amplitude of the sine waves concerned, is filled 
in. This is of little interest for oscilloscope work. 
But it is the clue to the Simplest Scan! 

If two alternating voltages of 100 and 101 c/s 
respectively are applied to the X and Y plates (or 
coils) of a c.r.t. the beam will trace a figure which 
will go through the following cycle of changes (assume 
for the moment equal amplitudes). Diagonal line, 
ellipse, circle, ellipse, diagonal line at right angles to 
the first, ellipse, circle and round again. It will repeat 
this cycle once a second. If the frequencies are 1,000 
and 1,001 c/s respectively the visible result will be 
much the same. If the frequencies are 1,000 and 
1,025 c/s the result will be a filled -in square to the 
eye but with a coarse line structure. If the frequencies 
are 10,000 and 10,025 c /s, the square will be filled with 
a fine line structure. The alteration of the square 
shape to the Golden Ratio beloved of the artists is 
elementary and in no way affects the argument. 

What X and Y frequencies (we cannot say line and 
frame now) will give definition comparable to the 
present British 405 -line system? To scan one British 
line takes 0.0001 second of time (nearly). It occupies 
4/5 of the length of the screen diagonal. Therefore 
both X and Y scans must take 5/4 of 0.0001 sec. to 
swing the beam from edge to edge of the screen. The 
frequency required is half this, of course, or 10/4 of 
0.0001 sec. or, say, 4 kc /s. Notice that in one com- 
plete round of the Lissajous figure every point of the 
image is scanned twice. So 4,000 and 4,025 c/s will 
give a picture under the suggested system comparable 
in definition to the present British picture. 

Fitting in the Sync 

Now that we have all the vision transmitter time used 
in sending picture detail, we have to put the synchro- 
nizing waveform somewhere else. The best place is 
probably on the sound carrier (as in the DuMont 
quadruple interlace system). Since the skirl of 4,000 
and 4,025 c/s might be considered objectionable, it 
will be necessary to transmit a harmonic, say the 
fourth, with which a high -Q time base oscillator will 
readily synchronize. And since to split 16,000 from 
16,100 c/s would be a triumph of filter design, perhaps 
the fifth would be a better harmonic for the higher of 
the two time base frequencies. 

To summarize the system, at the transmitter two 
audio oscillators are maintained. These are applied 
directly to the deflection of the camera pick -up tubes 
and the monitors. They are also frequency- multi- 
plied to a supersonic tone and set to modulate the 
audio carrier. At the receiver the a.f. is applied 
through a simple high -pass filter to oscillators driving 
the X and Y coils, in synchronization with the trans- 
mitter. One -valve oscillators should serve. Notice 
that this system provides its own flywheel sync. 

There is only one complication. Owing to the dif- 
ference in writing speeds between centre and edge, it 
will be necessary to modulate the output of the camera 
pick -up tube with the combination of the outputs of 
the X and Y oscillators in such a sense as to brighten 
the picture in the centre -to counteract centre -fading 
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(to transpose a term). Since this can be done at a low 
level at the transmitter it is of small importance. 

The advantages of the system would be: 
1. All transmitter time would be employed in send- 

ing picture detail. 
2. Owing to the random motion of the spot motion 

distortion would be minimized and subject -pattern 
distortion (e.g., horizontally striped frocks) would be 
impossible. 

3. Scanning circuitry would be simpler. 
4. The need for line elimination would be 

eliminated. 
5. Interference would not upset synchronization. 
6. And for the amateur television transmitter (who 

will be the only person likely to benefit by these ideas 
for some time) the necessity for a complex counter - 
down is removed. 

Are not such advantages worth while thinking of? 

Q 
* * 

Is it not a fact that with the Lissa- 
jous -figure scanning the line structure 
would be coarsest at the centre, just 
where the information content of the 
picture is most important? 

A. This is true, but look the bogy in the face. It 
means that during the first third of the time taken by 
the spot to travel from the centre of the screen to the 
edge, it would travel half the distance from the centre 
to the edge. This is surely not too bad, and it is a 
pretty even scan here -in fact, what has been described 
as the " middle cut " of a sine wave. 

Q. Would not the pattern show a bright spot wher- 
ever two lines cross? At these points the screen 
would be excited twice as often as elsewhere. Would 
not the picture be formed, in fact, by a series of 
points? 

A. Certainly the picture will be built up from a 
series of points, but they will be extremely close to- 
gether. Consider for simplicity one scan down the 
diagonal of the frame. This line will cut (following 

4,000 x 2 
the example given in the article) - 

25 
=320 lines 

at right angles to itself, assuming the persistence of 
the screen to be of the same order of time (1/25 sec.) 
as the difference between the frequencies of the scans. 
Not only this, but next time round, since the scans are 
not locked exactly to 4,000 and 4,025 c /s, a closely 
similar but not identical set of points will be excited. 
This contrasts with rectilinear scans, where in a 
properly adjusted system the lines are superimposed, 
frame after frame. Critical examination of the screen 
only would divulge a series of crawling points. 

Q. Although scanning circuits would admittedly be 
simpler and less scanning power would be needed, 
what about e.h.t.? Would it not be necessary to use 
a lot more power than would be needed for scanning 
alone? 

A. I really do not see that generation of e.h.t., as 
by an r.f. oscillator, is going to use " a lot more power 
than would be needed for scanning alone." We have 
replaced five valves (at least) by two (at most), and so 
surely a simple pentode r.f. oscillator is not going to be 
a crushing electrical load? 

Q. How would you establish black level? Your 
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argument that all the transmitting time would be 
utilized in sending picture detail overlocks the fact 
that periodical breaks in the transmitted signal are 
needed for this purpose and also for the operation of 
certain types of camera tubes. 

A. Touché! One edge of the picture will have to 
be darkened for reference purposes if we are to con- 
tinue to run a level through the signal as of yore. But 
how did the black band get there? Because Mr. Baird 
stuck a black bar at the bottom of his picture to run 
his phonic wheel. Now I know this is a weak argu- 
ment -and I give you best before stating it -but if 
the pioneers of television had used two tuning forks at 
right angles in two planes with polished faces on one 
tine of each to generate their rasters, how would the 
art have evolved then? Would not the problem of 
black level have been solved by now by some deadly 
simple method? Such as -I suggest on the spur of 
the moment -a slight variation in the difference be- 
tween the two scan frequencies. There arc as many 
ways of doing the job as there are electronic engineers 
capable of devising them. 

Commercial Literature 
Micro -Switches with locking action and with reset button for return of contacts after operation. These and many other new items listed in a mid -1954 catalogue of components and accessories from A. F. Bulgin & Co., Bye -Pass Road, Barking, 

Essex. 
Glass -to -Metal Sealing with nickel alloy Nilo 475. Short illustrated description of process used in valve and c.r. tube manufacture, with information on new grades of nickel for valve electrodes Booklet from Henry Wiggin & Co., Thames House, Millbank, London, S.W.1. 
Stabilized Power Units with output of 150 -500V (variable in four ranges) at 100 watts, and stability of 0.02 per volt change in input. Leaflets from Newtown Industries, Port - more, Lymington, Hants. 
D.C. Potentiometer with built -in spot reflecting galvo, stan- dard cell and supply battery; covers 10,,V to 1.9V in three 

ranges. Leaflet from the Croydon Precision Instrument Co., 
116 Windmill Road, Croydon, Surrey. 

Meter Tester for helping to detect particles of dirt in move- 
ment; provides controlled rise and fall of deflection current so that hesitation in pointer swing becomes apparent. Descrip- 
tion from Servomex Controls, Crowborough Hill, Jarvis Brook, 
Sussex. 

Miniature Oscilloscope measuring 41in x 7;in x 71in and 
weighing 611b, with a 2¢ -in c.r.t. The Y amplifier has a sen- 
sitivity of 50 mV /cm from d.c. to 100 kc /s and 500mV /cm 
from 20 c/s to 3 Mc /s. Specification on a leaflet from Indus- 
trial Electronics, Magnet Works, Derby Road, East Sheen, 
London, S.W.14. 

P.V.C. Sleeving in opaque colours. Price list for various 
gauges from Plasticable, Hawley Lane, Farnborough, Hants. 
Samples are sent on request. 

Soldering Heat Guard for miniature irons; a steel cage 
attachment to prevent accidental burning of plastic insulation 
in congested equipment. Also a Miniature Soldering Iron 
with i -in bit and 12 -watt element. Leaflets from Light Solder- 
ing Developments, 106, George Street, Croydon, Surrey. 

Composite Tubing, with main tube of one material and inner 
or outer sheathing of another. Various combinations of mild 
steel, stainless steel, copper, cupro- nickel, silver, Tufnol, 
Paxolin and glass. Booklet (in English and French) giving 
general possibilities and range of sizes from Accles and Pollock. 
Oldbury, Birmingham. 

Germanium Junction Photocells, measuring 32in diameter by 
32 in, with sufficient output current to operate a Post Office 
type 3000 relay. Also Germanium Junction Power Rectifiers 
(20- 100mA). Specifications on a leaflet from Standard Tele- 
phones and Cables, Warwick Road, Boreham Wood, Herts. 
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1.II N /: RANGE TELEVISION 
BELAY 

AS exemplifying television working at extremely 
long distance, reception of the B.B.C. transmissions 
in the Channel Islands has been reported from time 
to time in these pages. But this occasional reception 
is a very different matter from a regular service, and 
it is a considerable achievement on the part of 
Rediffusion to obtain in Jersey a signal good enough 
for distribution by wire to subscribers in the town of 
St. Helier. This commercial service, which has just 
been formally opened, is ultimately to be extended 
over the whole island. Pictures from Paris, some- 
times surprisingly good, are also being received ex- 
perimentally, and, when the French television service 
is extended to the N.W. coast, it will be offered to 
Jersey subscribers as an alternative to the B.B.C. 
transmissions. 

The receiving station at Les Platons, on the north 
side of the island, is certainly one of the most am- 
bitious of its kind. There are three multiple tilted - 
wire aerial arrays, each with eight or 12 wires, carried 
on 80ft masts; one array fox London, another for 
Wenvoe and the third for experimental reception of 
Paris. Distances are : London, 187 miles; Wenvoe, 
150 miles; Paris, 200 miles. Each array has a three - 
stage low -noise masthead amplifier. Diversity 
switching between London and Wenvoe is manually 
operated; automatic control has proved impracticable. 

Vision signals are passed from the receiving station 
to St. Helier, and thence to individual receivers, at a 
carrier frequency of 9.7 Mc /s. There are seven 
repeater stations in the line. Sound is transmitted 
and distributed at audio frequency; thus the sub- 
scribers' gear is somewhat less complex than an 
ordinary television receiver. 

The technical development of the system has been 
carried out jointly by Rediffusion, London, and by the 
associated Jersey company, Television Research, Ltd. 
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Storage Systems 
Methods of Holding Information for Computing and Other Applications 

By BARRY Z. de FERRANTI,* B.Sc., B.E.(Hons.), Graduate I.E.E., Stud. I.E. Aust. 

ELECTRONIC calculating apparatus, like the 
human being, cannot function without a memory or 
storage system capable of retaining many information 
patterns. In fact, storage systems are necessary to all 
automata (machines and animals alike) and, in par- 
ticular, artificial automata or systems such 
as telephone exchanges, automatic computors and con- 
trol systems call for a wide range of memory circuits. 

Mechanization of long, tedious calculations was 
foreseen by Charles Babbage' of Cambridge in 1864, 
and although his computing engine would have been 
slow the design envisaged automatic access to operat- 
ing instructions and data. This is necessary so that 
the whole calculation can be carried out, from the 
feeding -in of all instructions and data at the start to 
the production of the answer at the finish, without 
human participation. Thus the provision of a storage 
medium, and means for "writing" information into it 
and " reading out," has become fundamental to many 
,modern electronic systems, not only computors, but 
many other machines capable of sustained automatic 
operation. 

Memory in Computors 
High speed automatic digital computors, many and 
varied, have been built in research and development 
centres all over the world. The techniques used in 
their design, though differing in detail, may be repre- 
sented as in the block diagram, Fig. 1. Data for the 
calculation, together with instructions detailing every 
step of the computation, are set up in the input unit. 
This may be done by punching a code into tape which 
is accepted and read photo -electrically by the machine. 
Then, on starting the machine, all these stored data 
and instructions are fed at clock -pulse frequency into 
the memory unit. The first instruction is fed to the 
control unit where it is stored temporarily until carried 
out, and is then replaced by the next. The instruc- 
tion may call for transference of data from the memory 
unit to the arithmetic unit for temporary storage, while 
another piece of data is also moved there and the two 
are, say, added, the sum being transferred to the 
memory unit. After all operations are complete the 
final result is stored in the output unit, where it may 
be observed by, say, an automatic typewriter. 

This simplified description shows that several kinds 
of storage are distinguished: first the input device, 
whose purpose it is to temporarily store information 
received at a slow rate and speed it up to the working 
speed of the computor, as given by the rhythm of the 
clock pulses. Other devices are required for tem- 
porary storage of current operating instructions, and 

* Research Laboratories, General Electric Company. 
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in the arithmetic unit. These temporary storage 
devices may all be called " registers," and they retain 
blocks of information, usually a small number of 
" words " (a term used to describe ordered sets of 
digits of fixed length, characteristic of the computor 
and its rhythm). In contrast to these registers, there 
must be a main store, the memory unit of Fig. 1, 
capable of retaining a great number of " words." In 
fact, all the information necessary for the computa- 
tion must be stored there and this may mean whole 
tables of special mathematical functions, all the experi- 
mental data, the programme of instruction, and the 
partial results of the computation. 

Thus, in a comprehensive machine this main store 
might consist of two or more parts : a high speed sec- 
tion with short " access time " (the time taken to refer 
to a given piece of information in the store) and a 
slower auxiliary section whose data might not be 
required at such short notice but in larger quantity. 

If storage of information could only be achieved 
by printed books it would be very difficult to devise 
means for referring to them quickly. Consider then 
the simplest means for giving information, the answer 
to a question " yes or no? " All facts can be defined 
by answers of yes or no to a series of questions, and 
thus we could measure the information necessary to 
convey a fact by the number of yesses and noes 
required to define it. This system of two alternatives 
is known as " binary," and in a binary system inform- 
ation is indicated by " words " made up from two 
characters which are usually " 1 " and " O." In elec- 
tronic circuits this type of information can be repre- 

DATA AND 
INSTRUCTIONS 

i"L" 

ONrROL MEMORY ARITHMETIC 
UNIT UNIT UNIT 

INPUT UNIT 

DIGIT PATHS - CONTROL 
- -- CLOCK PULSE 

OUTPUT 
UNIT RESULTS 

Fig. 1. Block diagram of a general -purpose digital com- 
putor, showing various functions of the memory unit. 
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sented by the presence or absence of pulses at par- 
ticular instants of time. In order that a "word" may 
be remembered for any length of time, some means 
must be provided to record this presence or absence 
of a pulse by a stable state -such as a switch which 
can stay " on " or " off " accordingly and which is then 
said to be " bistable." The total number of bistable 
elements necessary to define a total of n states has 
been shown by elementary information theory' to be 
the storage capacity 

C= log_n binary digits, or bits. 
Thus the medium which can provide a large num- 

ber of bistable elements, economically, will make a 
good store. However, the merit of the store for a 
particular purpose will depend on the ease with which 
the state of its elements 
can be determined. A 
single such element may be 
called a binary cell. 

Two -State Devices 
Here it is interesting to 
think of that remarkable 
storage device, the human 
brain. In the brain there 
are some 10'" neurons 
(nerve cells), which are 
essentially binary cells. 
Thus some 210.000oa°oo° 
patterns of information 
might be stored. Nothing 
like this capacity has been 
provided for any single 
computor as yet, mainly 
for reasons of bulk and 
cost. A device with 101° 
valves in it would be costly 
indeed ! Thus it is vital 
that cheap storage means 
be found, and some of the 
methods to be described, 
although using several 
valves, may require as few 
thousand binary cells. 

Electromechanical relays (e.g., Post Office type 
3000) have long been in use as binary cells for storing 
incoming telephone subscribers' dialling pulses. They 
are reliable and circuitry has been well established. 
They take some few milliseconds to operate and may 
consume a watt or so of power. Other faster, more 
costly relays are also available. 

The electronic valve may be used in a bistable 
multivibrator circuit, or "flip -flop" as it is generally 
called. Operation of this switch can be extremely 
fast, down to 0.1 microsecond, and the cost and 
power consumption are not much more than those of 
the relay. Its life may be shorter by a factor of 20, but 
would perform many, many more operations in that 
life. In the same way transistors may be used to 
achieve the same type of counter, with very much less 
power, smaller size and slightly slower speeds. A cold - 
cathode triode digital counter which lends itself to 
registers and circuits making up to some hundreds, 
perhaps thousands, of counts per second has been 
described by Peddle.` Polycathode counters, Dekat- 
rons, etc., were described by " Cathode Ray " in 
Wireless World for October, 1951. 

All these switches make use of the " all or nothing " 
type of action, in which the switch, once triggered, 
locks itself firmly to the single " on " current- 

READ DUT 

E 

READ IN 

(a) 

carrying condition. Other more recent devices 
have been developed to use a characteristic of 
certain magnetic and dielectric materials called square - 
loop hysteresis. This term implies that the magnetic 
or electric induction in a material does not bear a linear 
relationship to the exciting energy as it is alternated, 
but follows a square -cornered loop on the B -H or D -E 
diagram. Thus, when the excitation is removed, the 
material remains in a positive or negative remanent 
state of induction, according to the reduction to zero 
from either positive or negative excitation. The condi- 
tion may be tested by further excitation of fixed 
polarity, say a negative pulse (of H or E) which gives 
an output if the material is in the positive remanent 
state by traversing the loop but no output if in the 

READ OUT CELL 

(b) 

METAL STRIPS 

TITANATE 

"/ METAL () STRIPS 

Fig. 2. Storage system using the hysteresis characteristic of a titanate dielectric. At (a) 
is the hysteresis loop and at (b) a capacitor type of storage cell based on this principle in 
circuit. At (c) is a matrix incorporating a large number of such cells. 

as one valve for every 

WIRELESS WORLD, AUGUST 1954 

negative remanent state, when the induction just 
remains at that negative saturated level. 

One such device which shows promise of providing 
very compact storage is called the ferroelectric cell'. 
Certain dielectrics, such as barium, strontium and 
zirconium titanates (like magnetic materials and their 
permeability) show a non -linear dielectrical charac- 
teristic when biased with an electric field and display 
hysteresis. A capacitor using such a ferroelectric 
dielectric can therefore store a pulse. The voltage 
pulse to be stored may be positive, and when applied 
to the capacitor leaves it with a positive remanent 
induced charge, as indicated at " 1 " of Fig. 2(a). On 
the application of a negative pulse the change of 
polarity produces a negative pulse in the output cir- 
cuit, whereas had the number " 0 " been required 
no change of polarity and no pulse would have 
occurred. Many of these cells may be incorporated 
in a matrix of electrodes separated by a sheet of the 
titanate, and in this way it is said that 256 bits of 
information per sq. inch may be stored. The system 
requires very little power for operation and it does not 
drift, but information is destroyed on reading out and 
the system is very sensitive to any change of environ- 
ment. 

Use of the non -linear characteristics of magnetic 
materials is well known in magnetic amplifier devices. 
The application of these techniques to magnetic delay 
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lines and magnetic " shift registers " has been of great 
importance in computor storage development. (Shift 
registers are temporary storage units into part of 
which a pattern of information, say a binary number, 
may be introduced and along which the pattern as 
a whole may be shifted, one step per shift pulse.) 
Certain types of magnetic amplifiers may be con- 
nected in series to form delay -lines. These amplifiers 
utilize an immediate flux build -up in the magnetic 
core, made possible by the use of series rectifiers'. 
When applied to storage systems, each stage stores 
the input pulse for one half cycle of a driving wave- 
form by means of the material hysteresis. Fig. 3 

shows the simplicity of the circuit, in which the input 
pulse blocks the current in the input winding of the 
first toroid during the first half cycle of the driving 
waveform. Assuming the remanent flux is positive 
(clockwise), the second half cycle of the waveform 
is developed mainly across the middle resistor since 
the impedance of the output winding is low with the 
flux already set positive. This voltage then becomes 
the input pulse for the second toroid, and a pulse is 
given out after a further half cycle of driving wave- 
form. Each stage of the line is thus responsible for 
a delay of the input pulse by one half cycle of the 
driving waveform. 

4 DRIVING 
WAVEFORM 

Fig. 3. Magnetic amplifiers connected in series to form a 

delay line. Each of the two stages delays the input pulse by 
one half cycle of the driving waveform. 

INPUT 1 

TRIGGER 
WINDING 

R F. 'SUPPLY 

L 

INDUCTORS 

INPUT 2 

TRIGGER 
WINDING 

OUTPUT 1 OUTPUT 2 

1 

Fig. 4. Flip -flop type of storage circuit using resonance 
between saturable inductors and capacitors. 

The magnetic shift register is an extension of this 
principle, using antiphase pulse trains instead of the 
driving waveform. Magnetic shift registers have been 
built' to work at up to 100 kc /s and, like the Fig. 3 

circuit, they use toroids and rectifiers but require 
two shift -pulse trains to transfer the information 
along the line. These storage circuits are distinct 
from previous types, in that if the driving waveform 
or shift -pulse trains are suddenly stopped the 
information is not lost but is held in the core material 
remanence. In the Fig. 3 case, however, the pattern 
of pulses is repeatedly re- circulated and such delay 
lines can store information by continuous circulation. 
Interrogation may be made and the maximum time to 
wait for the information would be the line's basic 
delay period. 

The foregoing systems are such that when interro- 
gated any stored information is automatically erased, 
and continuous indication of this stored information 
cannot be given. An important device which over- 
comes this and may be built into registers of the 
type described under electronic relays is the 
" ferrestor." Ferroresonance is the condition which 
exists when a saturable inductor and a capacitor 
resonate so that the increased current at resonance 
keeps the inductor core saturated. Thus for a given 
supply frequency, a ferroresonant LC combination 
can have two stable states -a small- current state 
with an unsaturated high inductance and a large 
current state with a saturated low inductance which 
resonates with the capacitance. 

A flip -flop using this principle' is shown in Fig. 4. 
The "ferrestor" inductors have trigger windings 
to change their inductance towards the saturation 
value which resonates with the circuit capacitance. 
Saturation is maintained by the resonant circuit 
current, irrespective of the trigger- winding current. 
Information may be stored in the same way as in 
registers using valve flip -flops or relays. Low power 
consumption, cheapness and fast operation are 
advantages although a special power supply is needed 
and a power failure would erase the stored informa- 
tion. Similar circuits may be built using ferroelectric 
materials. 

Warp and Weft " Memory 

Most sensational of the magnetic type storage 
systems is the R.C.A. " Myriabit " magnetic -core 
matrix memory.' This 10,000 -core matrix of 1 /16in 
diameter manganese magnesium ferrite toroids 
(Fig. 5) depends upon the coincidence of current in 
two of the co- ordinate wires to give sufficient m.m.f. 
to take the material round the B -H loop and thus 
mark the toroid enclosing their intersection with 
remanent magnetic induction. The principle is 
similar to that used in the ferroelectric cell described 
above except that here the output is obtained in a 
third wire also passing through the toroid. 

Discrimination against current in only one of the 
intersecting wires from putting the toroid in the " 1" 
state is achieved as shown in the B -H curve at (b). 
The m.m.f. due to only one wire is half that required 
to saturate (±H.) and this is only on the horizontal 
part of the loop, so that no change in induction, and 
therefore in output, results. The system unfortunately 
requires very heavy currents in extremely low im- 
pedances and although the core matrix itself is very 
compact the associated apparatus is bulky. Very high 
speeds are attainable. 
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Fig. S. Magnetic -core matrix storage system : (a) coincidence of currents in two co- ordinate wires affects the toroid at their intersection point; (6) hysteresis loop of the core material. 

Perhaps the most compact of all the magnetic 
memory systems is the magnetic drum. This has 
now been well tried in commercial computors, 
particularly in the huge Manchester University 
machine," and has been found most reliable. The 
recording medium, as in standard tape recording, is 
a thin strip of magnetic material on the surface of a 
non -magnetic drum on which a magnetic field is 
impressed at the small air gap of a magnetic recording 
head. The medium may be a 0.001 -in layer of elec- 
trolytic nickel, or, as is now preferred, a sprayed 
coating of magnetic iron oxide of the same thickness. 
This material has a high figure of merit (coercivity 
over remanence) and 
allows a large number 
of digits to be written 
per unit length of re- 
cording strip. Fig. 6 
shows the arrangement. 

Digits may be repre- 
sented by pulsing 
" cells " of the magetic 
surface in either polarity 
corresponding to " 0 " 
or " 1 " or by having a 
permanent magnetic 
bias representing all 
" 0 "s as shown in Fig. 6. 
Then if the drum is run 
at constant speed these 
cells will present them- 
selves to the read /record 
head with a frequency 
which can be made to 
coincide with the clock 
pulses controlling the 
computor.'° Then, by 
switching number pulse 
trains to one or several 

or two valves per thousand 
stored. 

As in the Fig. 3 type of register, delay -lines con- 
sisting of lumped -parameter units or distributed - 
constant lines may be used for storage. Here the 
pattern of pulses moves continuously through the 
delay medium, and after the basic delay time may be 
interrogated and the pattern must be then re- circu- 
lated. This may be achieved by using the misshapen 
output pulses to gate new "clock" pulses into the 
input. A pulse can be made to suffer a delay by 
passing it into a line of the type shown in Fig. 7 and 
delays of several microseconds can be obtained. The 

such read /record heads, 
a magnetic pattern rep- 
resenting that number 
will be set up on the 
rotating drum. This pat- 
tern may then be read 
without detriment with- 
in one revolution of the 
drum, and on the aver- 
age will have an access 
time of half the period 
of revolution. The 
drums run at very high 
speeds, usually 3,000 or 
6,000 r.p.m., whereas 
experimental units have 
run up to 75,000 r.p.m. 

Thus with a digit 
spacing of up to 150 per 
inch on a 6in diameter 
drum, 12in long, run- 
ning at 6,000 r.p.m., a 
million bits of informa- 
tion could probably be 
stored. This calls for 
extreme care in mecha- 
nical manufacture -very 
low friction and perfect 
balancing -but provides 
a very large capacity 
which requires only one 

digits when a million are 
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Fig. 6. Magnetic -drum storage, with (a) 
recording and reading arrangement and 
(b) waveforms representing the stored 
digits. 
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principle has been neatly applied to television sync- 
separation circuits and in radar systems. 

Longer delays can be obtained by converting elec- 
trical pulses into acoustic pulses which propagate 
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Fig. 7. Electrical delay lines: (a) lumped -constant circuit; 
(b) distributed- constant circuit with a practical arrangement 
at (c). 
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Fig. 8. Electrostatic storage system using a cathode -ray 

tube (a) with the associated waveforms representing digits 
at (b). 
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through a medium for the period of the delay and 
are then reconverted to electrical pulse form. One 
device used for this purpose is the mercury delay line. 
The information must be recirculated and is gener- 
ally in the form of a pulse -modulated carrier of several 
megacycles. Mercury delay lines have been used with 
considerable success" and they provide delays from 
a few microseconds to about a millisecond. One dis- 
advantage is their temperature sensitivity, which can 
be overcome by careful thermal control. They may 
require some eleven valves for a millisecond line and 
must be precision engineered. Solid materials, such 
as aluminium, have been used, but quartz, to which 
it is relatively easy to match a pulse transducer, shows 
promise as a high -speed solid delay line in which 
multiple paths are possible. 

Considerable success has been obtained with another 
system, which utilizes the magnetostriction property 
of ferromagnetic metals like nickel. This is very 
simple, cheap and reliable, requiring fewer valves and 
no unusual temperature precautions. Delays of the 
same order are attainable" and one advantage of this 
method is that no carrier is required. 

Electrostatic Storage 

The capacitor is a very simple but effective means 
of storing information. By charging a capacitor 
through a diode, with low leakage, long storage periods 
are possible. This is the basis of a device using a 
matrix of capacitors, connected to " write " and 
" read " lines via diodes or neons." The storage of 
information in the dielectric of an electrostatic sys- 
tem is also the basic principle of a very useful system 
developed by Professor F. C. Williams, of Manchester 
University." A conventional cathode ray tube is used 
with its beam directed and modulated to write "dots" 
or " dashes " on the fluorescent screen, as in Fig. 8(a). 
The screen adopts a charge determined by the 
secondary emission characteristic. The resultant 
potential distribution, shown in (b), indicates whether 
the beam modulation was a dot or a dash. The pat- 
tern may be read out by means of a conducting " col- 
lector " screen placed outside the tube face to form 
a capacitor which indicates the fluorescent screen 
potential. A coincidence strobe which inspects this 
collector waveform can then produce an output posi- 
tive pulse for a dash, or no pulse for a dot, so that 
binary numbers may be stored and read out with ease. 
Provision must be made in the programme for con- 
tinuous regeneration of the stored pattern, interlaced 
with action periods. This type of storage is 
eminently suited to registers, and because of its ability 
to retain a pattern for more than a single cycle of 
regeneration high speeds of operation are possible, and 
regeneration circuits may be shared among several 
tubes. Other charge distributions are possible." 
Several types of electrostatic memory tubes have been 
devised, including the Haeff tube," which requires an 
additional electron beam to hold the face charge 
level, and the Selectron,'3 a specialized tube operat- 
ing on a similar principle, which has been built 
specially as a digital store. 

Many computors at present in operation utilize a 

combined storage system of several of the methods 
described. For instance, the Manchester machine 
uses c.r. tubes for the accumulator and control 
registers as well as for main high -speed storage, while 
the auxiliary 650,000 -bit slow- access store is a syn- 
chronized magnetic drum. The N.P.L. Ace computor 
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uses mercury delay lines for its high -speed section. 
A comprehensive data handling system would prob- 

ably best be served by a store using photographic 
storage" for some 1,000,000,000 bits, in conjunction 
with a magnetic drum with medium access time," 
and with magnetostriction delay -line high -speed 
storage. Telephone exchanges call for simple, low 
running -cost units, and for this purpose cold- cathode 
tubes have been developed. Other circuits lending 
themselves to simple production for computor -type 
storage are magnetostriction delay lines and 
"ferrestors." 
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THAT ATOMIC BATTERY 
Reasons for Thinking it May Have a Future 

RECENTLY the Radio Corporation of America has demon- 
strated an " atomic " battery providing an output of one 
microwatt. The battery consists essentially of a germanium 
junction diode and a layer of radioactive material which emits 
beta particles. As you no doubt remember, a beta particle is 
just an electron, and it differs only from the other in being, like 
the breakfast food, shot from a gun. It is rather useful, however, 
to go on referring to the fast electron as a beta particle. 

The atomic battery uses strontium 90, which 
is produced as an end product in the " burn- 
ing " of uranium in atomic piles, and which 
gives a plentiful supply of beta particles, with 
a long half -life; a further advantage is that, 
when purified, strontium 90 emits only beta 
particles and can easily be screened. 

The operation of the battery is fairly simple, 
though it involves a new and very important 
effect. Obviously anything which shoots out 
electrons will finish up with a positive charge 
which can be " drawn off " to provide energy. 
The new atomic battery, however, makes use 
of the speed of the beta particles as well: each 
beta particle releases about 200,000 electrons 
as it passes through the semi -conductor. This 
multiplication effect converts the whole system 
from an interesting academic device to the 
makings of a practical battery. 

Component parts 
of the RCA atomic 
battery and (inset) 
diagrammatic 
section showing 
polarity. 
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One problem of fundamental importance remains 
unsolved. It is a basic problem in atomic energy 
application that the intense radiation damages any 
material exposed to the radiation: just how much the 
beta particles affect the germanium crystal and the 
junction region is not yet known. 

It might seem that the whole thing is still just a 

physicist's toy, but if you recall the relatively short 
time which elapsed between the first detection, by 
very sensitive methods, of the phenomenon of nuclear 
fission and the production of large -scale fission devices 
(bombs to you) it is not unreasonable to hope that 
by 1960 we may have at least an atomic hearing aid. 

T. R. 

Inexpensive 10 -Watt Amplifier 
BY accepting reasonable limitations in the input and 
output stages, Mullard have produced a design for a 
high -quality amplifier which should be both easy and 
cheap to build. 

Few would deny that the principal interest of high - 
quality enthusiasts at the moment is in the repro- 
duction of gramophone records. The circuit has been 
designed for use with crystal pickups of which several 
makes are available giving a high standard of repro- 
duction. In general the voltage output of crystal 
pickups is sufficiently high to make the provision of a 
multi -valve pre -amplifier unnecessary, and a single 
stage preceding the phase splitter is all that is required 
to make good the loss of gain due to tone -control and 
to feedback in the amplifier. Full output is given by 
an input of 600 mV to the input to the tone control. 
The sensitivity of the amplifier at the grid of the first 
valve is 50 mV. 

A passive RC network provides variable bass and 
treble lifts up to approximately 10 db at 30 c/s and 
10 kc /s, and cuts up to 10 db and 5 db respectively at 
these frequencies. The main compensation for differ- 
ences between the recording characteristics of 78 
r.p.m. and microgroove records is made by simple 
fixed equalizers, with values depending on the make 
of pickup used, inserted between the pickup and 
variable tone control. 

It is perhaps superfluous to say that component 
values in the main amplifier are chosen to suit the 
characteristics of the valves selected from the current 
Mullard range. The first stage is the low -noise EF86, 
which is direct -coupled to a Schmitt -type cathode - 
coupled phase splitter (ECC83), thus reducing phase 
shift at low frequencies. 
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Two EL84 pentodes are used in push -pull in the 
output stage with separate bypassed cathode bias re- 
sistors. It is pointed out that under speech and music 
conditions, as opposed to steady -state sine -wave test- 
ing, a " low- loading " operating condition is preferable 
to the normal loading derived from the valve charac- 
teristics. This also results in reduced standing anode 
current, well within the rated maximum anode dissipa- 
tion. 

Details for winding the output transformer are 
available. Alternatively, a Partridge Type PPO can be 
used. Feedback (26 db) is returned to the cathode 
circuit of the first stage. 

The rectifier is Type GZ30 which gives sufficient 
current to supply a radio feeder unit in addition to 
all demands of the amplifier under " normal " as well 
as "low- loading" conditions. The use of a 50 -10F 

reservoir condenser, with no additional filtering for the 
output stage is unusual. It is economical and is 
capable of supplying adequately the transient current 
peaks of speech and music. No adverse effects on hum 
are evident, and the figure quoted by the designers for 
noise and hum for the amplifier as a whole is 73 db 
below the rated 10 -W output. 

This output is now generally accepted as ample for 
all requirements for domestic sound reproduction, and 
at this level the total harmonic figures quoted are 
0.4 per cent at 40 c /s, 0.2 per cent at 400 c/s and 
0.3 per cent at 2,000 c /s. 

Complete details will be available shortly in a book- 
let to be issued by Mullard Limited, Century House, 
Shaftesbury Avenue, London, W.C.3. It is estimated 
that the cost, including valves, will be in the region 
of £12 10s. 
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Circuit of Mullard "5-10 " amplifier. The values of the cathode resistors in the output stage are 270 f2 for "normal" loading 

and 43712 for "low loading' ". Feedback resistor and capacitor values depend on the output impedance of the loud- 

speaker used. 
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Skeleton Slot Aerial 
Novel Design V.H.F. Aerial Having Interesting Possibilities 

By H. B. DENT* 

ANEW type of v.h.f. aerial has been the subject of 
discussion, and no little speculation, in amateur 
circles lately. It takes the form of a rectangular frame 
of metal slightly less than a half -wavelength long and 
about one third of this wide. At any rate this ratio of 
length to width has proved satisfactory on the 2 -metre 
amateur band, but whether or not it holds good for 
other bands remains to be seen. 

According to one account, the aerial was evolved by 
pruning away the metal surrounding a slot aerial with 
the object of ascertaining how far this could be carried 
without materially affecting its performance. Most 
surprisingly it was found that the surround could be 
reduced to a mere rim of metal and still the aerial 
behaved, or appeared to behave, as an effective slot 
aerial. The reason for this element of doubt regarding 
its mode of operation will be apparent later, but the 
essential fact remains that its performance was in all 
respects the same as that of a slot having a large 
surround of metal. In view of the way it was evolved 
the aerial has appropriately been christened a skeleton 
slot. 

Pruning away most of the surround removes one of 
the main objections to a slot aerial for outdoor use; 
namely, its very high wind resistance even when wire 
netting or extruded metal is employed. This applies 
particularly in coastal areas, where the writer's station 
is situated, and also on elevated sites. 

In comparison with a slot aerial the skeletonized 
version radiates, and receives, horizontally polarized 
waves when erected with its long sides vertical and the 
polar diagram is a figure -of -eight pattern in both the 
azimuth and vertical planes, and at right angles to the 
plane of the frame. The concentration of the high - 
angle radiation into more useful lower angles results 
in a useful power gain over a simple horizontal half - 
wave dipole aerial. 

Mounting 

Other respects in which the skeleton slot resembles 
a slot are that the mid -points of the two short sides, A 
and B in Fig. 1, are at zero r.f. potential and form con- 
venient anchorage points for securing to a mast, and 
no insulators are required. The mid -points, C and D, 
of the long sides are at high impedance, about 600 
ohms or so for a skeleton slot, and it is here that the 
feeder is connected. Feeders of this characteristic 
impedance are awkward to handle, especially on the 
amateur bands where generally it is necessary to 
arrange for the aerial to be rotated, but 75 -ohm cable 
can be employed by interposing a quarter -wave stub, 
shorted at the far end, and tapping the feeder in at the 
appropriate point. It should be possible to achieve 

Amateur radio station G2MC. 

proper impedance match by fitting a quarter -wave 
transformer of the correct impedance, but owing to 
some uncertainty regarding the actual impedance at 
the feed points this method has not so far yielded very 
satisfactory results. 

In Fig. 2 is shown one of the skeleton slots used for 
2 -metre communication at the writer's station and 

SPACING INSULATOR 

X/4 STUB 
SHORTED AT END 

7511 FEEDER 

Left: Fig. I. The skeleton slot aerial. Right: Fig. 2. One 
method of matching a low- impedance feeder to a skeleton 
slot aerial. 

37" 

SPACED 2" 

-12N- 

3/4"-I° DIA. TUBE 

N' 8 s.w.g WIRE 

POLYETHYLENE 
SPACING INSULATOR 

FEEDER TAPPED 

II /2 "-2 UP FROM BOTTOM 

3/4"-I "DIA. TUBE 

Fig. 3. An alternative method of arranging the matching 
section. Dimensions are for a working frequency of 145.1 
Mc s. 
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Fig. 3 a later version with the quarter -wave stub run 
down the centre of the slot and terminated at one of 
the short sides of the frame. In both cases 75-ohm 
feeders were used and there was no noticeable 
difference in the performance; the unorthodox way of 
installing the matching stub in Fig. 3 seems quite 
satisfactory. It also simplified erection as the support- 
ing pole, a metal one, was clamped to the bottom and 
top tubes and by earthing the base of the pole the 
whole aerial was effectively protected against light- 
ning. In a later model stouter side members were 
fitted and the pole fixed to the bottom tube only. 

There is insufficient data aváilable to say what the 
optimum thickness (if there be an optimum, not 
merely a minimum) of the surround should be, but 
some users say 8 in toe in is satisfactory on 2 metres. 
On the other hand the writer has been getting good 
results with quite thin side members and thicker end - 
pieces. The skeleton slots shown in Figs. 2 and 3 had 
1 -in diameter tubes for the ends (short sides) and No. 
8 s.w.g. wire (0.160 in) for the long sides; this gauge 
wire is used also for the stub. The actual size of the 
slot is included in Fig. 3. 

A reflector can be fitted behind a skeleton slot to 
give it unidirectional properties and one way of 
arranging it is shown in Fig. 4. The matching stub 
can take the form in Fig. 3, but Fig. 4 might be more 
convenient in some cases as the reflector serves also as 
the shorting bar for the stub and the pole can be 
clamped to this point without interposing insulators. 
If the pole is fitted at a point of balance an insulator 
must be used and the aerial is then not so convenient 
to earth. 

A few measurements made with a skeleton slot con- 
structed as in Fig. 3 provided the azimuth polar 
diagram of Fig. 5. The asymmetry in the front and 
back responses may be, and very like is, due to the use 
of a coaxial feeder without the customary " balun " 
coupling at the aerial end. Reflections from the feeder 
could account for this asymmetry. 

12o° Polar Diagram 
Compared to a half -wave dipole at the same mean 
height the skeleton slot showed a marked gain. When 
a reflector was added the polar diagram took on the 
pattern shown in Fig. 6 giving an improvement of 
2.5 to 3 db over the slot alone. Only approximate 
measurements have been made, but they serve to 
show the aerial has promising possibilities and is 
worthy of further investigation. 

A comparison was made between the skeleton slot 
and a half -wave dipole connected alternately to the 
transmitter; both were erected indoors in the same 
room and at the same height and reports received 
from another 2 -metre station about 50 miles distant. 
Signals with the skeleton slot and reflector were 
reported to be just under one " S " point better than 
the dipole, and assuming 6 db per " S " point this 
represents a gain of about 4 db over the dipole. 

No data has been collected of the aerial's perform- 
ance for any other purpose than 2 -metre communica- 
tion, but it was vaguely hinted in the earlier part of 
this description that it might have other applications. 
It would not be too unwieldy for example, for f.m. 
reception on 90-odd Mc /s as its length would not be 
greater than 5 ft and, of course, it would be erected 
vertically. The width of the frame and minimum 
thickness of the rim remains to be decided, but for an 
experimental model the ratio of 3 or 3.5 to 1 suggests 

Fig. 5. Azimuth polar diagram of a skeleton slot, the reason 
for the asymmetry is explained in the text. 

+40 

+60° 

Fig. 6. The cddition of a reflector to a skeleton slot gives it 
unidirectional properties and improves the gain. 
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itself as a good compromise between electrical 
requirements and mechanical rigidity. With a slight 
modification to the thickness of the surround the same 
general remarks would apply to Band III television 
(-A in tube being thought suitable) and also to Band IV 
(if it materializes) and for the 70 -cm amateur com- 
munications and television band. 

It remains to be seen whether or not there is an 
optimum shape for different frequency bands or if 
there is only a minimum width in relation to length 
for reasonable efficiency, and further information is 
needed on the exact feed -point impedance of different 
shaped skeleton slots and the effect of rim thickness. 

Experiments have been conducted with vertically 
stacked slots and the results are most encouraging; it is 
said that two stacked skeleton slots with reflectors give 
a performance comparable to a well- matched pair of 
3- element yagis stacked vertically. 

Taken by and large there seems a lot to be learnt 
about this interesting aerial; one useful line of investi- 
gation would be into the exact mode of operation and 
whether it is behaving as a true slot or in some other 
manner. For example its polar diagrams closely 
resemble those of a pair of half -wave dipoles spaced 
a half -wavelength apart vertically and fed in phase; 
assuming for argument horizontal polarization. 

Choosing a Television Standard 
Advantages of 405 Lilles 

New Zealand has recently been considering the possibility of establishing a 
national television service, and it is interesting to note that 405 lines has been 
recommended as a suitable standard. This article is based on a lecture given by 
N. R. Palmer, M.Sc., A.M.I.E.E., to the Wellington sub -branch of the Brit. I.R.E., 
and we are indebted to the New Zealand journal Radio and Electronics for 
permission to use their published report of the proceedings. Mr. Palmer, an 
engineer of the New Zealand Broadcasting Service, was partly responsible for 
recommending the 405 -line system, and in his lecture he discussed some of the 

technical considerations which led to this choice. 

THE main consideration in choosing a television 
standard is the way in which it affects the econo- 
mics of receiver manufacture. In spite of the high 
capital cost of transmitting and studio equipment, the 
highest cost to be faced by the public is ultimately 
the money expended in purchasing receivers. Thus, 
by far the most important aspects are those which 
have an effect on the manufacturing cost of receivers. 

It is interesting to note here that the American 
525 -line standard was designed round the funda- 
mental fact that the channel width of 6 Mc /s had 
been laid down in advance. The design of the stan- 
dard thus consisted in attempting to make the best 
possible use of that channel width. 

On this question of ether space it is, of course, 
necessary to maintain a responsible attitude. When 
there are other services requiring channel space we 
must not adopt a television standard which will be 
wasteful of bandwidth. As for the possible introduc- 
tion of colour television, even if a 405 -line system is 
put into operation it will not preclude the addition of 
colour at a later date, and when this comes about it 
will not take up any more bandwidth. Of all systems 
in operational use, the B.B.C. one is the most econo- 
mical of channel space. 

In determining the best picture frequency to use 
under given conditions, several things have to be 
taken into account. Perhaps the most important is 
the frequency of the mains in the greater part of the 
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country to be served. In America, this is pre- 
dominantly 60c /s, while in Europe and England it is 
50 c /s, as in New Zealand, so that America has 
decided on a picture frequency of 30 per second, 
while Britain and Europe, though their standards 
differ markedly in other respects, have chosen 25. 
There is also the question of whether or not the tele- 
vision picture frequency should operate in syn- 
chronism with the mains. From the point of view of 
flicker, the advantage of a high picture frequency is 
very much greater than in direct proportion to that 
frequency. Curves are available which relate the 
minimum observable flicker to the picture frequency, 
and these show that the reduction in flicker caused 
by raising the picture frequency from 25 to 30 a 
second enables the maximum brightness to be in- 
creased some five times without flicker being objec- 
tionable. Even so, a more important consideration 
still is that of running the system synchronously with 
the mains, since this has an important bearing on the 
amount of hum tolerable in a receiver. Synchronous 
working greatly eases the smoothing requirements in 
receivers and therefore renders them less costly. 

How Many Lines ? 

The question of the number of lines per picture has 
to be approached from two points of view. First of 
all, how many lines can be considered to produce a 
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satisfactory degree of resolution for the purpose of 
home entertainment? With the acuity of the eye taken 
into account, together with the known preference of 
viewers for looking at the picture from a distance of 
between five and eight times the picture height, it is 
estimated that acceptable results can be produced 
with a balanced resolution of about 300 to 350 lines. 
This is the figure actually achieved in the British 
405 -line system with its normal video bandwidth of 
3 Mc /s. If this is regarded as a minimum acceptable 
figure, then any increase in the number of lines must 
be evaluated in terms of the improvement in picture 
quality, as against the additional bandwidth necessary 
if equal horizontal and vertical resolutions are to be 
retained. 

A decision on this point will be influenced by what 
the receiver manufacturers are able to accomplish in 
the way of providing overall bandwidth. It is note- 
worthy that, on the average, receivers built for the 
525- and 625 -line standards actually possess little 
more bandwidth than those built for the British 
405 -line system. This gives the 405 -line system a con- 
siderable practical advantage over the other standards 
because of an insufficiently appreciated technical fact. 
This is, that for a given bandwidth, the horizontal 
resolution attained actually decreases rapidly with 
increase in the number of lines used, once that 
number exceeds the figure for which the given band- 
width provides balanced horizontal and vertical reso- 
lutions. In point of fact, for example, the horizontal 
resolution obtained with a bandwidth of 3 Mc /s is a 
maximum at approximately 350 lines for an actual 
line number of 400, and unless the bandwidth is 
increased as well as the number of lines horizontal 
resolution deteriorates rapidly. For instance, a 625 - 
line system in which a receiver has a bandwidth of 
only 3 Mc /s will have a horizontal resolution of only 
237 lines! Put another way, a 625 -line system needs 
a bandwidth of 4.7 Mc /s to obtain the same horizontal 
resolution as a 405 -line system with a bandwidth of 
3 Mc /s. 

On the economic side of the question, the consensus 
of opinion among receiver manufacturers everywhere 
is that if their sets have to give appreciably more 
bandwidth than they do at present it will make a 
considerable difference to their selling price. The 
conclusion has been reached that the 405 -line system 
provides the best picture quality at the lowest receiver 
cost, so that, unless there is any good reason for modi- 
fying it, the British 405 -line system is the one to be 
recommended. Some American engineers are not at 
all sure now that in departing from their pre -war 
standard of 441 lines they have done the right thing. 

Type of Modulation 
Other important matters are polarity of modulation 
and the type of sound modulation to be used. In 
America, where negative modulation is used, the pic- 
ture is much more susceptible to loss of synchronism 
due to interference than in Britain, where positive 
modulation is used. On the other hand, negative 
modulation makes it a simpler matter to provide auto- 
matic gain control in the picture channel of a receiver, 
and this was probably a major reason for the Ameri- 
can choice in this respect. In the U.S.A., where 
several transmitters serve the same area with different 
radiated powers and locations, automatic gain control 
is very desirable, but in Britain, where a given area 
is served by only one transmitter, the necessity is not 
so great. In this respect, New Zealand is much more 
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likely to acquire conditions approximating those in 
the United Kingdom, and there is no real justification 
for recommending a change to negative modulation. 

On the sound side there are arguments for and 
against f.m. sound, but the operative point is that 
the theoretical improvement over a.m. is realized only 
under the best possible conditions, in which the 
receiver's circuits are perfectly aligned. In practice, 
such conditions could be the exception rather than 
the rule. At the same time, an f.m. sound signal takes 
up more channel width than does a.m., and even 
where it is used the deviation is limited to 25 kc /s as 
against the 75 kc /s used in f.m. broadcasting. This 
again reduces the advantage of f.m. over a.m. Also, 
an f.m. sound section is more costly than an a.m. one 
in a receiver, so that unless something like the full 
advantage is actually obtained it is a poorer propo- 
sition economically. 

Aerial Polarization 
The existence of relatively different topography for 
the propagation of television signals in New Zealand 
has caused the following radio frequency channels to 
be recommended: 

Auckland .. .. 63 to 68 Mc /s 
Wellington .. . . 48 to 53 Mc /s 
Christchurch . . 58 to 63 Mc /s 
Dunedin . . . 53 to 58 Mc /s 

At these frequencies the quasi -optical propagation 
of very high frequencies is minimized and shadow 
effects in places like Wellington and Dunedin will be 
less troublesome than at higher frequencies. 

The only difference between the New Zealand 
recommendations and standard British practice is that 
for New Zealand horizontal polarization has been 
recommended. This has been done on the ground 
that the choice cannot affect receiving installations to 
any extent, whereas the choice of horizontal polariza- 
tion does enable high -gain transmitting arrays to be 
more readily used, thus effecting a considerable saving 
of transmitter power or an increase in the service area 
for a given power. From the propagation standpoint 
each has its advantages and disadvantages and neither 
is markedly superior to the other. 

An additional point about the British picture fre- 
quency of 25 per second is that it enables standard 
35 -mm motion picture film to be scanned at this same 
speed, causing only an insignificant increase in the 
speed of motion and in the pitch of the sound. Flying - 
spot scanners are used and these give such good 
results that the pictures are frequently indistinguish- 
able from " live " programmes. In America, on the 
other hand, they have to resort to the iconoscope 
camera for scanning film because it is necessary 
to use a storage type of pick -up tube. This enables 
them to illuminate the film twice during one frame 
and three times during the next, the electronic scan- 
ning taking place while the film is in darkness and 
even while the pull -down is taking place. In this 
way the film can be run at 24 frames a second -its 
standard rate -while the television picture rate 
remains at the correct figure of 30 per second. On 
account of these difficulties films in America give sub- 
stantially poorer quality pictures than live programmes. 

Against that, however, it is a much simpler problem 
in America to produce high -quality film records of 
television programmes by photographing a special 
display tube. In Britain, this is difficult on account 
of the 1-c /s difference between the film rate and the 
picture rate. 
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"Plastic Circuitry" 
Aid to Preparing Diagrams for Reproduction 

JOHN SCOTT-TAGGART,* MI.I.E.E., F.Inst.P. and EDWIN J. MOYSE* 

FOR the past year experiments have been made 
with a method of preparing circuit diagrams which 
aims at saving time, labour and cost, and giving 
better and more uniform reproduction. 

In brief, the method consists in using very thin 
transparent plastic tape one side of which is sticky, 
the other side having a symbol (or, say, lettering) 
printed thereon. A reel of the tape would usually 
have only repetitions of the same symbol although 
two or three different symbols might be printed if 
desired. The draughtsman cuts off the required 
symbol and sticks it on a sheet of tracing cloth, trac- 
ing paper or plastic. Initially the draughtsman him- 
self drew the lines joining the components of a circuit 
but in the developed system the lines and even the 
junction dots are printed on tape. Lettering and 
numbering of components are done with printed tape 
and the values of components are similarly inserted. 
Needless to say, only a large drawing office would 
have all the reels required for all the symbols that 
might be necessary. Many symbols (e.g., trans- 
formers) can (and, often, must) be built up of simpler 
symbols. The most commonly used symbols will oe 
those representing resistors, capacitors, inductors and 
valves. Rare symbols would, like special wording, be 
normally prefabricated; i.e., the draughtsman's 
assistant would draw them individually on a short 
length of plain (unprinted) sticky tape. 

There are objections to the older idea of using 
symbols printed on gummed paper although draughts- 
men sometimes use adhesive strips of printed words 
or component designations (e.g., C2). Professional 

* Admiralty Signal and Radar Establishment. 
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draughtsmen have always maintained that the printed - 
symbol scheme is messy and just not worth the 
bother. This view comes from a source that might 
be expected to react against any " mechanization " of 
the profession. However, there never seem to be 
enough draughtsmen nowadays and dilution in the 
field of electronic circuitry is likely to be beneficial. 
Circuit -drawing has always been a Cinderella of 
draughtsmanship and yet the use of inexperienced 
staff -even with the valuable aid of stencils -has not 
been a great success. 

The authors are primarily interested in circuit - 
drawing from the technical handbook angle. This 
involves a reduction of size and it is important that 
the reproduction should be accurate; a broken line or 
the loss of a decimal point in printing may be the 
consequence of ill- considered draughtsmanship. The 
detailed planning of thickness of lines having regard 
to the final printed size of the circuit is a matter that 
is often neglected, and the use of what the writers 
venture to call " plastic circuitry " will do much to 
eliminate faulty work. The experimental work here 
described was done by E. J. Moyse (a leading 
draughtsman at Admiralty Signal and Radar Estab- 
lishment) and was based on circuits drawn by the 
first -named writer. It is felt that much thought must 
still be given to the relative sizes of symbols, letters 
and figures and especially to the thickness of the lines. 

The size of letters and figures is also of the 
greatest importance, but opinions on this matter differ. 

The purpose of this brief article is to present an 
idea at a stage where Government Departments, in- 
dustry, the Press, the teaching profession and the 
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Fig. I. Circuit diagram 
reproduced by the method 
described in the text. 
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public can assist by criticism or otherwise in the 
shaping of its future -if any. One adds the words " if 
any" because powerful forces are always arrayed 
against making anything "easier " and they might 
even be right for other reasons. 

A complete circuit (of a noise generator) is shown 
in Fig. 1. All the parts of it (symbols, lines, etc.) 
were either printed on "Sellotape " or drawn by hand 
with Indian ink on blank "Sellotape." A consider- 
able number of symbols have been printed by the 
makers of "Sellotape " but the lines, lettering and 
some items were drawn specially (and less success- 
fully). It is part of the proposed scheme that even 
lines of the required thickness should be available 

Fig. 2. Typical symbols printed on "Sellotape " strips. 

Fig 3. Slide on which printed adhesive symbols are 
mounted for transfer to the diagram. 
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" on the reel." The work of putting the circuit to- 
gether is relatively unskilled but clearly the planning 
of the circuit should be done by the author, or at 
least by someone who understands the subject. A 
pencil sketch is sufficient but the arrangement should 
be correct. Too little thought is given to the clear 
presentation of a circuit; opinions differ as to how 
far this is the draughtsman's job. 

Fig. 1 is experimental. The component designa- 
tions are not all standard because the manufacturer's 
own references had to be retained in this case. In 
the opinion of the present authors, the letters and 
figures are too large while the lines of some compo- 
nents (e.g., resistors) should be as thick as the junc- 
tion lines. 

Fig. 2 shows five pieces cut from " Sellotape " 
printed reels. The technique suggested is to cut off 
a symbol and stretch it across a hole cut in the cellu- 
loid slide shown in Fig. 3; the tacky surface of the 
tape adheres to the slide. If the slide is to accom- 
modate a plurality of different symbols, the holes will 
be of different sizes; each hole is numbered and so 

is the tape at intervals; this arrangement takes care 
of symbols of different length. Several slides will be 
required. The slide filled with symbols is moved 
about over the work till the required symbol is in 
the correct position; the tape is then pressed down 
with the finger and cut at both ends with a penknife. 
care being taken to avoid cutting the tracing cloth or 
other base material. Mistakes are easily corrected by 
peeling off the tape and changes in the circuit are 
easily made in the same way. 

Although tracing cloth or, better, tracing paper may 
be used as the base, the best material to obviate 
crinkling is " Kodatrace " tracing film which has one 
surface matt. A large sheet of this is placed over 
squared paper and affixed to the drawing board (by 
Scotch tape rather than drawing pins). The circuit is 
now roughly drawn on the " Kodatrace " with a 
" Chinagraph " pencil, the operator copying the 
author's sketch. Corrections can be made after wip- 
ing off errors with the aid of soap and water, carbon 
tetrachloride (e.g., " Thawpit ") or petrol. The 
squared paper shows through the " Kodatrace " and 
so simplifies the drawing. The sizes of the compo- 
nent symbols are known but the spacing of them calls 
for some skill. A second sheet of " Kodatrace " is 
now placed over the first and held down as before. 
The " Sellotape " symbols are now placed in position 
over the " Chinagraph " symbols which show through. 
Lettering and numbering is the next process. The 
junction lines are now added and overlapping is 
usually desirable. Junction dots and radius lines (for 
corners) are put in last. The " Chinagraph " drawing 
on the first sheet of " Kodatrace " may be cleaned 
off with petrol and the sheet used again. Another 
system may be adopted if the author has drawn a well - 
balanced (though rough) diagram; the sketch is 
photographed and enlarged (by, say, a " Statfile " 
machine) so that the symbols are about the same size 
as on the " Sellotape "; a sheet of " Kodatrace " is 
then placed over the enlargement and the " Sello- 
tape " affixed. The " Sellotape " on the main draw- 
ing appears to stick securely for an indefinite period; 
after a year there is no sign of peeling off, but it may 
be peeled off deliberately. Much practical experi- 
ence has been gained but these few preliminary 
details may stimulate some interest. 

This article is based on work done at Admiralty 
Signal and Radar Establishment. 
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Manufacturers' Products 
NI:\\ EQUIP!111.\l' - Inli lrin \ 1{LECI'Itu\It, 

Portable P.A. Amplifiers 
IN two new public address ampli- 

fiers made by Hifi, Ltd., Derry 
Street, Brierley Hill, Staffs, alterna- 
tive low- and high -impedance outputs 
are provided, the latter for " 100 -volt 
line " working. Three -position 
treble and bass controls give cut and 
boost in addition to a normal level 
response. Sensitivity at the micro- 
phone input is stated to be 0.2 mV, 
and 100 mV at the gramophone input. 

Type PA 25W uses two 6L6 out- 
put valves, is rated at 25 watts and 
costs £40. A battery adaptor (price 
£15) can be supplied for use with a 
12 -volt accumulator where a.c. 
mains are not available. In Type 
PA75W, two 807 valves in the out- 
put stage give a nominal 75 watts 
(60 watts with less than 3 per cent 
distortion); the price is £65 10s. 

V.H.F. Signal Generator 
SHOWN in the illustration is the 

latest addition to the Advance range 
of signal generators. It is the Type 
DUD and covers 10 to 300 Mc /s in 
six switched ranges. A 50:1 reduc- 
tion drive and vernier scale enable 
small and accurate changes in fre- 
quency to be made and also ensure 
exact re- setting to any given fre- 
quency. Each range has a separate 
scale calibrated in frequency and the 
scales are disposed over the whole 
of 360 deg of the dial. 

The output impedance is 75 ohms 
and the signal is continuously vari- 
able from 1 , V to 100 mV by means 
of a five -position decade multi- 
plier and a continuously variable 
attenuator calibrated in microvolts 
and in decibels. From 10 to 130 
Mc /s the attenuation accuracy is 
+3 db and +1 ITV and from 150- 

300 Mc /s it is 4 db and ± 2 V . 
Triple screening of the oscillator is 
employed. The output can be pure 
c.w. or c.w. modulated 30 per cent 
by either a sine wave or a 50/50 
square wave at 1 kc, ± 100 c /s. 

Three models are available cover- 
ing different supply voltages. Power 

Portable p.a. amplifier by Hifi Ltd. 

Progress in 

SOUND 

TRIX equipment maintains a 

long-es- ablished traditior of pro- 
gressive design and high -grade 
workmanship. The-e are stan- 
dard un tsforevery requirement, 
each a masterly expression of 

sound- rEproduction technique. 
For arte or small ir stal ations, 
our catalogue and expert advice 
are freely at your disposal. 

Advance Coinponent5 signal generator 

consumption is 25 W, the weight 
34 lb, the size 141 x 12; x 8 in and 
the price £97. It is made by 
Advance Components, Ltd., Back 
Road, Shernhall Street, London, 
E.17. 

Tape Recording Amplifier 
DESIGNED to work in conjunc- 

tion with the Mark III tape deck, the 
Truvox Type C amplifier may also 
be used as a separate microphone or 
gramophone amplifier. 

The power output is 4 watts, and 
the hum level is stated to be 50 db 
relative to this output. The rectifier 
and mains transformer are mounted 
on a separate small chassis. An erase 
voltage of at least 150 is provided by 
the 45 -kc /s oscillator. Normal h.f. 
bias is approximately 80 V. 

The recording characteristic is 
fixed to suit the 
Mark III tape 
deck, but the play- 
back character- 
istic can be varied 
by a tone control. 
A " magic eye " 
level indicator is 
included. 

Made by Tru- 
vox, Ltd., 15, 
Lyon Road, Har- 
row, Middlesex, 
the price will he 
in the region of 
£16 16s. Truvox Type C recording amplifier 
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MODEL T103 
AMPLIFI ER 

A versatile high fidelity amplifier suitable 
for numerous applications. Special tone 
control circuits incorporated with in- 
dependent adjustment for bass and treble 
compensation providing reproiuction of a 
quality to satisfy the most exacting re- 
quirements. The range of control allows 
for adjustment of the frequency response to 
compensate for the variation in recordings 
as well as the acoustic properties of different 
rooms and halls. 4 inputs are provided to 
suit magnetic pickups, low and high sen- 
sitivity type, crystal pickup and radio or 
other input with appropriate selector 
switch. Outputs for low impedance 
speakers and 100 volt line. A socket is also 
incorporated for HT and LT supply to 
feed an exte-nal mixer or radio feeder. 

The TRIX ELECTRICAL 

COMPANY LTD. 
I -5 MAPLE PLACE, TOTTENHAM 

COURT ROAD, LONDON, W.I. 
Telephone : MUSeum 5817 

Telegrams and Cables . 

TRIXADIO. WESDO. LONDON. 
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RANDOM RADIATIONS 
By "DIALLIST" 

Eurovision 
DURING quite a bit of the eight - 
nation television programme ex- 
change I was staying at a little place 
in a rather -worse -than -fringe area; 
hence I had to miss a number of the 
transmissions. But I did manage to 
see a good many of them, including 
those from Switzerland and Italy on 
the opening day. In common, I expect, 
with most other viewers I was most 
agreeably surprised by the quality and 
the steadiness of the pictures. Those 
of the Hungary versus Germany soccer 
match from Basle, for instance, were 
technically almost as good as our 
own O.B.s and I thought that the 
camera work was better than ours 
often is. The whole thing was a 
triumph for all concerned and must 
have meant a vast amount of hard 
work and hard thinking. When you 
consider the thousands of valves, 
each one a possible source of dis- 
tortion, through which vision signals 
from the more distant places must 
have passed before reaching the con- 
trol electrode of your c.r. tube you 
realize how almost miraculous a feat 
it was. 

Fringe Area -But Only 
Just 
It's something of an experience 
nowadays to find yourself in a town 
where your eye can travel over the 
roofs and chimney stacks of whole 
streets of houses without seeing a 
single television aerial. The little 
place I mentioned in the preceding 
paragraph is on the Suffolk coast, 
well over 80 miles as the e.m. wave 
waggles from its nearest TV trans- 
mitter at Alexandra Palace. I was 
told that there was only about a 
dozen television receivers in the place; 
and really I'm surprised that there 
should be as many, for the chats I 
was able to have with some of their 
owners disclosed that, even with the 
most elaborate of aerial arrays, there 
was no such thing as reception that 
you could bet on. If you got a picture 
at all, it was likely to be good; but 
more often than not there wasn't any 
picture. However, I heard no 
grumbles. The Coronation had 
come through splendidly; and that 
made up for a lot of disappoint- 
ments. If you did get a programme 
it was an achievement to be proud 
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of; if you didn't, it was just one of 
those things. Every one is hoping 
for great results from the Norwich 
transmitter, when it gets going, and 
I sincerely trust that these hopes 
may be fulfilled. The cheerful tele- 
vision adventurers of Southwold well 
deserve a lucky strike. 

New Long- wavers 
PROBABLY you've already heard 
the new Norwegian and Danish 
long -wave stations, each of which is 
rated at 200 kW. It's a considerable 
feather in our cap that both are 
British made: actually, each is a 
Marconi twin, consisting of two 
100 -kW transmitters working in 
parallel. The design and layout are 
very similar to those of the Third 
Programme transmitter at Daventry, 
which is also a twin with a possible 
power output of 200 kW. In this 
case, though, the output is kept down 
to 150 kW to conform with inter- 
national agreements. This Daventry 
transmitter was, I believe, the first in 
the high -power class to be designed 
for unattended working and the first 
to be entirely air -cooled. Like it, the 
Norwegian and Danish stations will 
eventually be remotely controlled. In 
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both the radio and the television 
fields our exports have increased by 
leaps and bounds since the end of 
the war -and this in face of very 
keen competition by other countries. 
Their earnings of foreign currency 
have, in fact, helped in no small way 
to bring back to our shops some of 
the things which till recently we 
hadn't seen for years. 

Guaranteed 
IT has always seemed to me a 
ridiculous business that a radio or 
television receiver should not be 
covered by a single, comprehensive 
guarantee. Such a guarantee is the 
usual thing in, at any rate, some other 
countries; but when we buy new 
sets we find the valves warranted for 
three months, the c.r. tube of a 
TV receiver for six months and the 
rest of the components for a year. 
It's a queer state of affairs after all 
these years of radio manufacturing 
history, for it almost suggests that 
while those who make transformers, 
capacitors, resistors, switches and so 
on now have a lot of confidence in 
their products, makers of c.r. tubes 
have less and those of valves very 
little indeed! Isn't it about time 
that the radio industry got down to 
straightening out the guarantee posi- 
tion? A twelve -months' guarantee 
for everything is what I'd like to 
see; but I'd rather have a compre- 
hensive six -months' guarantee than 
the present fiddling arrangement. 
There must be plenty of figures 
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available for the probable cost to 
valve and tube makers to be worked 
out and the necessary small increase 
in prices to radio and TV set manu- 
facturers shouldn't add greatly to 
what the man in the street would 
have to pay for their products. The 
result would, I'm sure, be to im- 
prove sales, for the prospective pur- 
chaser would have a much greater 
feeling of security. 

Illustrated News 
OLD readers may recall that even 
before the war I was urging the 
B.B.C. to give us daily television 
news bulletins as an important part 
of the television service. Their 
coming is still a few days ahead, as 
I write; but it is great to know that 
at last we are to have them. I'm 
sure that television's real métier is to 
let us sec events as they happen-or, 
via newsreels, as they happened 
shortly before. I've never been able 
to work up any enthusiasm for par- 
lour games and the like; such things, 
if you want them, seem more the 
province of " sound " broadcasting. 

Trust the Old Hand 
WHEN I wrote a while ago that I 
had the idea of rigging up a broad- 
cast receiver, based on J. L. 
Osbourne's design, for the lower 
compartment of my television con- 
sole, I was severely taken to task by 
one reader. " For one thing," he 
wrote, "you don't need a.g.c. for 
local stations." And there were 
other things too. He didn't seem to 
have noticed that I wrote: " With 
certain small modifications. . . 

One of the certainties of wireless is 
that no old hand at the game could 
possibly make up another fellow's 
design without introducing alleged 
improvements of his own. I've cut 
out the a.g.c., for Home, Light and 
Third all come in without fading. 
Before finally fitting the receiver into 
its cubbyhole, I'm engaged in experi- 
menting with different detectors just 
for the fun of the thing. I can sec 
that I'll have to be firm with myself 
and set a time limit to these experi- 
ments, for otherwise the set is likely 
to remain in semi -finished form on 
my work bench instead of going to 
its proper place. 

A Twicester 
When a physicist living at Bicester 
Was asked to explain the transicester 

He replied with a sigh : 

" I cannot comply; 
Your query's too much of a 

twicester." 
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COMBINE, TO BRING TO YOU, THE 

FINEST MICRO-SWITCHES 
ACRO -SNAP, U.S.A., and BULGIN, U.K., combine techniques now to 
make available. both sides of the Atlantic, the finest range of first -class 
precision -long -life Micro- sensitive Switches, backed by 30 years' experience of 
switch -specialisation. Manufactured from the finest -grade materials throughout, 
including Beryllium -copper alloy, pure Silver and high -grade Spring -Steel, these 

sensitive, yet tough, Micro -Switches with the 
unique Rolling- Spring action are designed for 
consistant performance and long life -The normal 
expectation of life is over half -a- million operations, 
but they are capable of much more. Open -blade, 
Enclosed, Rotary and Ganged models of varying 
sizes and operation characteristics are included 
in the wide range. Our Technical Dept. wili be 
pleased to deal with all enquiries. 

ENCLOSED TYPES. Bakelite moulded cases, 
stainless -steel or bakelite operating buttons, 
beryllium- copper operating springs and blades, 
and heavy pure -silver contacts. They are closed 
against dust, fluff and moisture, and are unaffected 
by vibration. Standard. Miniature and Poly -Micro 
constitute the range of enclosed types, but many 
variations with different contacting arrangements 
and pressures, and in various electrical ratings, 
are available. The miniature " M " types have 
the advantage of interchangeability of operating 
attach men ts. 

MINIATURE M " MODELS 
1.5 Amp. At 250 Volts 

3 ,. 125 

STANDARD MODELS 
5 Amp. At 250 Volts 

10 , 125 .. 

OPEN -BLADE TYPE. These are newcomers 
to the Bulgin range, and will be available at an 
early date. Manufactured to the same high 
standards as the enclosed models, they offer addi- 
tional facilities when fitted into customers own 
equipment. The 12 -way ganged model (illustrated 
below) has been designed specifically for use in Elec- 
tronic Organs, but can be adapted for other uses. 
The Sub -miniature model metsures only ;;';in high 

x tin. wide x lin. long, and is 
ideal for use in equipment where 
space is at a premium, they are 
also designed for easy gangability. 
The range of Open -blade Micro - 
Switches covers many sizes and 
actuating pressures and char- 
acteristics. 

Electrical Ratings for 
these types vary a great 
deal, but generally speak- 
ing they are the some as 
the enclosed models. Flexi- 

bility of customers own 
requirements can be 

catered for. 
For information 
on other Bulgin 
products send 
f o r Catalogue 
193 WW. Price 
1 -, post free. 

MANUFACTURERS OF RADIO AND ELECTRONIC COMPONENTS 

;BULGIN, 
A. F. BULGIN & CO. LTD. 

BYE -PASS ROAD, 
BARKING, ESSEX 

Telephone : Rippleway 3474 (S'lines) 
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UNBIASED 
Time the Great Healer 
IT has often been said that the 
"Auntie Gertie " who answers letters 
on love and other imponderables 
which trouble readers of the women's 
page in some of our daily papers is 
really a man, and he has been 
depicted as a swarthy -looking indi- 

Auntie Gertie ? 

vidual smoking a very foul pipe, and 
the very antithesis of the sympathetic 
female to whom the girls and women 
think they are writing. 

I am quite sure, however, that this 
is not true -at any rate in one news - 
paper-as no man would be guilty of 
such a technically unsatisfying reply 

.as was given to an enquirer recently 
who said that she was worried by a 
whistle -a common complaint by 
many girls, especially near an Ameri- 
can camp. The whistle which 
worried her was a very high - 
pitched one which she could hear on 
the family TV set, although others 
couldn't. 

The particular " Auntie Gertie " 
in this case started off very well by 
explaining that some people could 
hear frequencies above the normal 
range of audibility and she dealt also 
with the fact that the reproduction 
of the sound side of TV was, in 
theory at any rate, better in the matter 
of frequency response than that of 
ordinary sound receivers, although 
she rather implied that this was in 
some way due to the magic of TV 
and maybe she believed it herself. 

However, I knew that " Auntie 
Gertie " was indeed a woman as she 
came a complete cropper in the 
matter of telling her correspondent 
how to set about filtering out the 
whistle. Actually she told her 
nothing, except that in time the un- 
wanted sound would disappear, 
which is, of course, quite true as it 
is well known that as we get older 
the response of our ears to the higher 
frequencies falls off, and, to give 
"Auntie Gertie" her due, she does 
mention this fact. 

She didn't even tell her to use her 
womanly wiles to wheedle her wire- 
less dealer into doing something 

By FREE GRID 

about it, such as boxing in the line 
transformer, which would probably 
be a complete answer to the maiden's 
prayer. But basically, of course, 
" Auntie Genie " was right; all our 
earthly troubles will eventually be 
cured without our aid by what St. 
Francis of Assisi called "Brother 
Death." 

" Coming Events . . . " 
I HAVE often demanded a broadcast 
receiver with a built -in time switch 
and recorder. With it you could, 
when away from home or otherwise 
engaged, automatically bottle any 
programme you wanted for later con- 
sumption at your leisure. 

Such a receiver has not yet 
appeared, although there is no tech- 
nical barrier to its immediate market- 
ing. I am glad to see, however, that 
a start has been made towards this 
ultimate goal by two firms. One of 
these has just produced a new 
receiver with a built -in clock which 
can be set to switch on at any time 
required. The other firm has mar- 
keted a simple receiving unit for 
attaching to a recorder for bottling 
local- station programmes. These 
things are, of course, a long way from 
what I have in mind but it is the 
thin edge of the wedge. 

Ultimately, of course, both sound 
and TV sets will be available with 
built -in time switch and recorder and 
the vision programmes will he 
bottled without the complication of 
photographic recording on film; it 
will be tape for TV as well as sound. 

Legal Ruling 
THE Editor's remarks about the 
new licensing regulations which 
came into force on June 1st made 
me wonder whether I shall find 
myself in trouble with the Post 
Office over a 
special wireless - 
telephone instal- 
lation which I 
established a few 
months ago. It 
started as a simple 
photophone outfit 
installed on the 
roofs of two neigh- 
bouring houses for 
the amusement of 
some of the smaller 
components of my 
family who wished 
to talk by wireless 
to their opposite 
numbers next door. 

As most - but 
possibly not all - 
W.W. readers will 
know, the photo- 

phone was well known as a scientific 
novelty in the days of our Victorian 
grandparents. It is-or was -a 
method of communication in which 
a beam of light is modulated by an 
electrically waggled mirror suitably 
connected to a microphone. In its 
simplest form it is not even elec- 
trically waggled as the sound waves 
are made to impinge directly on to 
the back of a suitably mounted 
mirror. At the receiving end the 
" detector " consists of anything 
which changes its resistance or gene- 
rates an e.m.f. in sympathy with a 
varying beam of light falling on it; 
in Queen Victoria's time selenium 
was used as the photocell. 

I soon found that children farther 
afield became interested and my 
installation has grown in power and 
range so that nowadays an ex -Army 
searchlight sends a powerful beam of 
light across the neighbouring gardens 
and quite a man-size a.f. amplifier 
forms the link between the mike and 
the modulating mirror. 

Is this " apparatus for wireless 
telegraphy," within the statutory 
definition? A man who acts as his 
own lawyer has, as the saying goes, 
a fool for a client, but, from my 
reading of the Wireless Telegraphy 
Act I am satisfied that my photo - 
phone needs no licence. To me it is 
plain that the Postmaster- General's 
domain extends only up to 
3,000,000Mc /s. I am well on the 
safe side; those who framed the Act 
allowed themselves plenty of latitude 
to cover possible developments, but, 
even so, the frequencies used in my 
communication system are hundreds 
of times greater than the upper 
limit of the wide frequency band over 
which the P.M.G. holds jurisdiction. 
That is just as well; otherwise 
anybody who gives a girl the glad eye 
and thereby uses electromagnetic - 
wave communication might put him- 
self in peril of the law. 

Photophone ; 1954 version 
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Produced in response to a demand for a
high sensitivity version of the world-
famous Universal AvoMeter, this model
incorporates the traditional design features
of its predecessors, so highly valued for
simplicity of operation and compact port-
ability.
It has a sensitivity of 20,000 ohms per volt
on all D.C. voltage ranges and 1,000 ohms
per volt on A.C. ranges from 110 V.
upwards. A decibel scale is provided for
audio frequency tests. In addition, a press
button has been incorporated which reverses
the direction of current through the moving
coil, and thus obviates the inconvenience
of changing over test leads when the current
direction reverses. It also simplifies the
testing of potentials, both positive and
negative, about a common reference point.
A wide range of resistance measurements
can be made using internal batteries, separate
zero adjustment being provided for each
range.

It is of importance to note that this model
incorporates the "AVO " automatic rut -out for
protection against inadvertent overloads.

E23 : 10s.

Size 8i" 7i" ; 4I"
Weight 611bs. (including leads)

For your Valve Characteristic
Meter or Valve Tester

Owing to the very large number of
valves which have been issued within
the last two years, no further amend-
ments will be issued for the original
" Avo " Valve Testing Manual. A
new, completely revised and fully up-
to-date Valve Data Manual is now
available from the Company at 15 -
post free.

D.C. VOLTAGE D.C. CURRENT A.C. VOLTAGE A.C. CURRENT RESISTANCE
2.5V. 50µA. 2.5V. mA. First indication 0.50.

I OV. 2504A. 10y. I A. Maximum indication 20MS2.
25V. I mA. 25V. 2.5A 0-2,00051

I OM I Cm A. I 00V. 10A. 0-200,0005I internal
250V, 100mA. 250V. 0-20MS/ batteries

1,000V. IA. 1,000V. using
2,500V. 10A 2,500V. 0-200M1) external

batteries

THE AUTOMATIC COIL WINDER
WINDER HOUSE DOUGLAS STREET

Yr ELECTRICA9QUIPMENT CO. LTD.
LONDON S.W.I e4o,dayte VICtorta 3404-9 =X.

A l A



2 WIRELESS WORLD

THE PF9t amplifier, with its PF9t A
remote control unit, is the culmination

of many years of research into the problem
of Hi Fi reproduction. Its performance will
astound the ordinary listener and critical
engineer alike. Record players, tape
recorders, microphones or radio tuners can
be used with the PF9I -a versatile and
practical unit for those who demand perfect
sound reproduction in the home, the PF9I

school, the broadcasting studio or the
social club.

MODEL PF 91 28 GNS.
MODEL PF 9IA 12 GNS.

PYE LIMITED
BOX 49  CAMBRIDGE

HIGH FIDELITY

o

AUGUST, 1954

PF9I A

SIX SPECIAL FEATURES
 Built to proved mechanical and electrical

engineering standards.

I  Frequency range flat over entire audible
range of 16-20,000 cycles per second, up to
12 watts output.

Please send me the fully comprehensive 24 -page I Excellent transient response because of
booklet on the PF91/9rA Hi Fi Amplifier. I balanced response from 2 cycles per second

to 160,000 cycles per second.
If you would like a demonstration at a Pye Dealer's

 Low noise level.
in your area, please place a tick in this box I I

 High damping factor.
NAME  Very low harmonic and intermodulation
ADDRESS I distortion.

Vv.vv._
I PYE LIMITED OF CAMBRIDGE
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POWER
and VERSATILITY

FROM AUDIO TO VERY HIGH FREQUENCIES

Valve requirements of extremely diverse equipments, from
servo amplifiers to video modulators, are ideally met by the
new Mullard beam tetrode, QV06-20.

This compact and rugged valve with an anode dissipation
of 20 watts will function equally well as driver, frequency
multiplier, power oscillator or output valve at all frequencies
up to 60 Mc/s. With ratings reduced the frequency of
operation may be increased to 175 Mc/s.

One QV06.20 as a class "C" amplifier will deliver 52 watts
at 60 Mc/s, and two in a class " AB1 " push-pull amplifier
will provide 82 watts of audio power. The mutual conduc-
tance is 7 mA/V, and even with relatively low anode voltages
a large output can be obtained with small driving power.

The anode connection of the QV06-20 is brought out to a
top cap, and this feature, together with a short metal base
screen which is connected to a base pin, ensures excellent
separation between input and output.

The QV06-20 is directly equivalent to the popular American
6146. Further details of the QV06.20 and other valves in
the comprehensive Mullard range are readily obtainable
from the address below.

F. eater:
Vh 6.3V
th 1.25 A

Typical Applications V. (V)
Pout
(W) f (Mc/13)

R.F. Power Amplifier

Class "C" Telegraphy and F.M. Telephony 1228 22 42
Limiting Values:

V. max. 600 V Class "C" Anode and Screen -grid Modulated 400 32 60

Pa max. 20 W
A.F. Power Amplifier or ModulatorVg2 max. 250 V

(Two valves.)
Vg1 max. -150 V
f max. 175 Male Class "AB1" 600 82 A.F.

Base Octal. Class "AB2" 600 90 A.F.

C

MULLARD LTD., COMMUNICATIONS & INDUSTRIAL VALVE DEPT., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2

filVT160
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INCREMENTAL

INDUCTANCE

BRIDGE

                                                                                                                                                                                  4                 
11. 41.                  
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Designed for the measurement of iron -cored

inductors (of Q value not less than 2)

with d.c. flowing

Range

Superimposed d.c.

a.c. Excitation

Frequency

Accuracy

0.01 to 1000 H.

Variable from 0 to 1 amp.

1, 2, 5, 10 or 20 Volts r.m.s.

50 or 60 c/s.

Better than ± 5%.

Full technical information available on request.

SIN &EMI ZED
A Company within the J. Arthur Rank Organisation

WORSLEY BRIDGE ROAD LONDON SE26

SALES AND
SERVICING AGENTS

Telephone HITher Green 4600

F. C. Robinson & Partners Ltd.,
287 Deansgate, Manchester, 3

Hawnt & Co. Ltd.,
Moor St. Birmingham, 4

Atkins, Robertson & Whiteford Ltd.
100 Torrisdale Street, GIs sgow, S.2
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VIBRATORS VIBRAPOWER UNITS

I.F. A.F. & MAINS TRANSFORMERS

COILS & CERAMIC SWITCHES

WRIGHT & WEAIRE LTD
131 SLOANE STREET LONDON SWI Telephone: SLOane 2214/5
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Why are
Antiference
packs larger
than others?

WIRELESS WORLD

                          
Open up an Antiference pack and you'll find a
pre -assembled, pre -aligned aerial with no
loose parts to go astray. We send our aerials out
this way to save erection time and ensure peak
performance.
It costs us more . . . but it helps the dealer . . .

and that is Antiference policy.

Antiference

"SNAPACITOR
brings these
advantages

rods fold down for packing . . . yet

they snap into position, correctly aligned in

a second.

Capacitor couplings are specially designed to

eliminate metal -to -metal contact. Result-no

corrosion and life-long electrical efficiency.

AUGUST, 1954

ANTIFERENCE

The Antex
Aerial for verti-
cal mounting.
Model X4L
with chimney
lashing. Com-
plete with 6ft. x
1 in. dia. alum-
inium alloy
mast and lash-
ing equipment.

LIST PRICE
751 -

The Antiference range
of T.V. aerials extends
from single dipole to
multi -element arrays.
Details of the complete
range on request.

WE SHALL BE AT THE

EARLS COURT

Aug 25 -Sept 4

STAND No. 34

Bicester Road, Aylesbury, Bucks. Telephone Aylesbury 14674
DHB/A/2
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PROFIT...
BY EXPERIENCE
The Mullard EF8o, high slope R.F. Pentode is the most
widely used valve of its type. This is as much due to its
remarkable dependability as to its extremely efficient per-
formance. Designed primarily as an R.F. or I.F. amplifier
in television receivers, it is also suitable for use as a video
amplifier, mixer or synchronising pulse separator.
The dependability of all Mullard valves is the logical out-
come of Mullard advanced quantity production techniques,
many of which are unique.
When ordering this type, BE SURE TO SPECIFY
MULLARD.

*ere is orer SO years' exaerkfice
6964fd the Naard EF80,

r 1
I PROFIT BY THE EXPERIENCE

OF THIS SERVICE ENGINEER
Mr. P. W. Pengelly, Service Engineer of Radio and Electrical
Equipment Renters Ltd., Finchley, N.12. says :
"We pride ourselves on the quality of our service work. That is why I

we never risk our reputation by using substitutes for Mullard valves,
which we have always found to be consistently efficient and dependable.

Mullard
THE MASTER VALVE

BLACKBURN WANDSWORTH MITCHAM LYTHAM ST ANNES
WHYTELEAFE FLEETWOOD GILLINGHAM HOVE WADDON RAWSTENSTALL

['dullard' MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2

MVM 2218
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from all this

to just this
The EVER READY development that revolutionised the DRY BATTERY

The " Batrymax " dry battery is an Ever Ready development that made possible the miniature

self-contained hearing aid and the smaller, lighter electronic equipment of today. In addition,

Ever Ready " Batrymax " layer -cell construction gives you more efficient, more economical

radio batteries. For example, the latest B136 " Batrymax " battery, used with new

Ever Ready low consumption valves, has a balanced service life of over 400 hours. At the present

time, you cannot better a " Batrymax "; but Ever Ready research goes on, seeking new

developments to increase, still further, the efficiency of the dry battery.

EKE RELDY
"

atrymax
Batrymax" is a Trade Mark of The Ever Ready Co. (Gt. Britain) Ltd.
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SCALAMP FLUXMETER
Excellent design and the selection of the most suitable materials are
combined to give this new FLUXMETER a truly outstanding per-
formance. The drift rate with a search coil of 10 ohms or less is
0.1 per cent. A two speed "return -to -zero" control is fitted enabling
measurements to be made with rapidity and ease. A spirit level and
levelling feet facilitate setting -up and the automatic and manual coil
clamps safeguatd the suspension in transit. The illumination of the
lamp bulb is effected either by an external 4 -volt battery or by mains
supply through the built-in transformer. Two search coils of mean
diameter 1 cm and of area turns of 10 or ioo sq. cm are available.

Please write for our descriptive leaflet quoting Cat. No. W .W . 8834

OUR NEW ILLUSTRATED CATALOGUE IS AVAILABLE ON REQUEST

SCIENTIFIC INSTRUMENTS

W. G. PYE & CO. LTD., GRANTA WORKS, CAMBRIDGE, ENGLAND
WG.55
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so Oi Es.,

001
Ai IP- ab,

e
4; Approved `

toI
: ENTIRELY NEW 1
I I
i Inter -Service 1

Standards I

REGISTERED TRADE MARK

CAPACITORS

A miniature range of Hunts

Electrolytics approved to

Inter -Service standards

RCS 134 Issue 3 and

RCL 134 Addendum Issue 2.

Temperature range:

-30° C to + 70°C max.

Please write for leaflet giving

details of complete range.

TYPE L31/I. PATTERN CE4. CLASS HI

Cap pF Peak Working Max. R.M.S. Dimensions (inches)
Volts Current at L. D.at 70 0 C. 50/cis (mA)

List
Number

Inter -Service
Cat. Number

50
100

1000
25
50

500
8

16
32

8
16

32
4
8

16

32

25 70
25 100
25 600
50 60
50 100
50 450

150 60
150 90
150 160
350 75
350 120
350 225
450 50
450 100
450 175
450 275

If
It
3

I,'-

It
3

If
If
It
It
It
2
It
It
2
3

i
5.
e

I

Ii
I i
I
*i
,1

I

5

i
I

I

JB 53AKZ
B 54KZ
B 57KZ
B102BKZ
B103KZ
B106AKZ
B153BKZ
B154KZ
B181KZ
B403 KZ
B405KZ
B407AKZ
B552KZ
B553 BKZ
B554AKZ
B555AKZ

Z I 45512
Z I 45514
Z145520
Z145508
Z145513
Z145519
ZI45502
ZI45505
Z145509
Z145503
Z145506
Z I 45510
Z 1 45501
Z145504
Z145507
Z 1 45511

TYPE L32/I. PATTERN CES CLASS HI
3000
1500

60
100
32
60

25 1100
50 1000

350 350
350 450
450 275
450 450

4+
4+
2
3

3

3

i
t
ti
t

KB 62KZ
KB1 I !KZ
KB430KZ
KB411 KZ
KB555BKZ
KB58 1 KZ

Z145557
Z145555
Z145552
Z145554
Z145551
Z145553

TYPE L32/3. PATTERN CE6. CLASS HI
32+32
60+100
60+250
100+200
32+32
60+100

350 200
350 400
350 400
350 550
450 300
450 550

2
41
41
4+
3

4+

t
t
1
1

t
21-

KB4 1 7KZ
KB420KZ
KB422KZ
KB423 KZ
KB564AKZ
KB565KZ

Z I 45601
Z145603
Z145605
Z145606
Z145602
Z I 45604

THE TRADE MARK OF RELIABILITY

In accordance with Government specification all units are supplied insulated by an
approved sleeve, the dimensions being increased accordingly by i" on the length and

yT," on the diameter.

A. H. HUNT (Capacitors) LIMITED
WANDSWORTH LONDON S.W.I8
Tel: BATtersea 1083-7 Est. 1901
And in Canada HUNT CAPACITORS (Canada) Ltd., AJAX, ONTARIO
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Air -damped

ANTI -VIBRATION

1MOUNTS\ OF EXCEPTIONAL PERFORMANCE

Air -damped BARRYMOUNTS have been
specially developed to provide assured pro-
tection for sensitive equipment against shock
and vibration. An outstanding feature is

their remarkably uniform performance over
the full range of rated load variation.
Over 1,000,000 BARRYMOUNTS go into
use every year for the protection of every type
of airborne equipment, from the lightest and
most delicate instruments and electronic devices
to apparatus up to 140 lbs. weight.
There are also BARRYMOUNTS available
for specialised vehicle -borne and ship -borne
equipment applications.

* ADVANTAGES
 Superior vibration isolation.

 Improved shock absorption.

 Low permanent set and drift.

 Operation over wide temperature range.

 Minimum side sway.

 Wide load range with uniform performance.

Write for
technical bulletins
giving full in-
formation and
performance graphs.

for
the protection
of all types
of airborne
equipment ...

Sek,
loss gis

001. I4114.

Ano -111
101. mo um um ma .4--

I
I

I
I

44

4

141`

"wis

4111140,aue am ma

Air -damped BARRY -
MOUNTS are supplied in
a wide range of sizes for Rated
Loads of from 0.1 to 35 lbs.
We invite enquiries for special
" ALL-METL" types de-
signed for prolonged service and
efficiency in aircraft at extreme
operating temperatures.

MIN/
A T

URIZED
BARRYMOUNTS
ARE USED IN
THE BRISTOL
BRITANNIA'

European Licensees:

CEMENTATION (MUFFELITE) LTD., 39 Victoria Street, London, S.W.1 (Tel. ABBey 5726)
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Telcon magnetic and special purpose alloys are used in a vast and
ever expanding field of industrial and electrical applications.

It is almost certain that a Telcon Metal exists to meet your specific
needs, but if not, we will gladly co-operate with you in finding the
answer to your particular problem.

All Telcon Metals are subject to the most rigorous control and
repeated inspection, and this ensures the highest standards of
reliability.

The reputation of many world-famous products is solely dependent
upon the utilisation of Telcon Metals.

00474/

TELCON

41E ra s 44

24:ttp;,

RHONErAL

,

Glass
4LL0 "LING

Ys

The inevitable choice for

MAGNETIC CIRCUITS IN INSTRUMENTS OF ALL KINDS INCLUDING :
CURRENT & VOLTAGE TRANSFORMERS, COMMUNICATION TRANSFORMERS,
RADIO FREQUENCY, RADAR & T.V. TRANSFORMERS, BRIDGE MEASUREMENT
TRANSFORMERS, SPECIAL REACTORS, INDICATING INSTRUMENTS, RELAYS,
MAGNETIC AMPLIFIERS, GALVANOMETER, WATTMETER, C.R.T. AND
TRANSFORMER MAGNETIC SHIELDS, PICK-UP DEVICES, REGULATORS.

Complete technical data on the full range of Telcon alloys is available
to designers and manufacturers on request.

THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO LTD
Head Office: 22 OLD BROAD ST , LONDON, E.C.2 Telephone: LONdon Wall 7104
All enquiries to: TELCON WORKS, GREENWICH, S.E.I0 Telephone: GREenwich 3291
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Advanced and extensive research and development combined
with unequalled field experience places B.C.C. equipment in
a class by itself.

B.C.C. Sets the Standard.

BRITISH COMMUNI
CORPORATION LIMITE

Second Way, Exhibition Grounds, Wembley, Middlesex. Telephone : Wembley 121
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Trequentite' is the most suitable insulating material for all high frequency
applications. Seventeen years ago we introduced the first British -made
low -loss ceramic, and consultation with us before finalising the design of
new components is a wise precaution.

STEATITE & PORCELAIN PRODUCTS LTD.
Head Office: Stourport-on-Severn, Worcestershire. Telephone: Stourport III. Telegrams: Steatain, Stourport

S.P.76
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Tannoy Talking points ...

Tone Control

tone control facilities on any pre -amplifier

may be regarded as having three main functions,

I. To compensate accurately for the differing

characteristic adopted by the recording companies.

2. To provide controlled additional amplification or

attenuation at the upper and lower extremities of the audio range.

3. To provide additional rapid attenuation of the upper end

of the audio range.

The first (I) provision ensures that the correct musical

balance is restored to the recording, the second (2) enables

deficiency in pick-ups and loudspeakers to be corrected,

as well as allowing for variations due to individual

taste and listening level. The third (3) enables surface

noise on older records to be adjusted to

the minimum.

It is essential that all of these facilities should be

completely independent, and have no effect other than

control of the frequency response; transient response

must not be affected, input impedance must remain unchanged

irrespective of tone control setting.

Attention to details of this nature and our policy of

building up to a standard, not down to a price,

ensure that the new Tonnoy high-fidelity Amplifier will prove

to be a worthy companion to the Dual Concentric Loudspeaker.

N N Mit
PRODUCTS LIMITED

Sound Practitioners

WEST NORWOOD, LONDON, S.E.27, TEL: GIPSY HILL up

I
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FERRANTI

CATHODE RAY TUBES

A wide range of Cathode Ray Tubes and
Valves for industrial and domestic use
is manufactured by the Electronics
Department. 14" and 17" Rectangular
Tetrode. Cathode Ray Tubes with
Aluminized screens and 6.3 volt, 0.3
amp. heaters are available.
Enquiries to Electronics Dept., Moston,
Manchester, 10.

SMALL HERMETICALLY
SEALED INSTRUMENTS

Ferranti 2", 211" and 3i" Herme-
tically Sealed Instruments for
Service requirements are available
in both moving coil and moving
iron types for current and voltage
measurement.

Enquiries to Instrument Sales
Dept., Moston, Manchester, 10.

FERRANTI

FERRANTI LTD MOSTON MANCHESTER 10
Head Office and Works: HOLLINWOOD LANCS
London Office : KERN HOUSE, 36 KINGSWAY, W.C.2.

FG179
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at least four good reasons for using

IONISATION TESTER for

INSULATION TESTING
1. It is non-destructive

It provides maximum safety for the operator
3. It gives an indication of working life
4. It enables components to be graded

THE AIRMEC 20 kV IONISATION TESTER TYPE 755, illustrated above
provides a test voltage continuously variable from 2 kV to 20 kV. Both

voltage and current meters are incorporated and an audible indication of
ionisation is given. Full details of this instrument or the Airmec 5 kV Ionisation
Tester Type 732 will be forwarded gladly upon request.

AIRMEC LIMITED
Cables: Airmec High Wycombe
Tel.: High Wycombe 2060

. -.......

.......
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ADVANCE COMPONENTS LTD., MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17. Telephone : LARkswood 4366/7/8

75 to 250 Mcis
ON FUNDAMENTALS

IN FIVE RANI'
SINE A.

SQUARE
MODULAT

R. F. OUTPUY
1MV to 100 13-

OENENATOR

514 BAND 3
r SERVICING

Again Advance lead the way-this time
with a V.H.F. Signal Generator covering
7.5 to 250 Mc/s, a range that embraces
Bands 1 and 2 and also the impending
Very High Frequency Television Trans-
missions on Band 3. Moreover, this
instrument is available at a price well
within the reach of every service man.
In the traditional Advance manner, this
instrument is designed for simple
operation and with a versatility that not
only fulfils present needs, but anticipates
the even more exacting requirements to
deal with the television test problems of
tomorrow.

Below are some outstanding features:-

WIDE RANGE -7.5 to 250 Mc/s

 SINE AND SQUARE WAVE
MODULATION (internal and external)

 RELIABLE ATTENUATION

 LOW LEAKAGE-less than 3 microvolts

 TRULY PORTABLE-weighs only 17Ibs.

 COMPETITIVE PRICE

Full technical details available
in Folder W23 on request.

£45
(List price in U.K.)

I

The Q1 provides the ideal complement to the Model E2. These

together give complete coverage from 100 kc/s to 250 Mc/s.

ADVANCE COMPONENTS LTD., MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17.
G D

Telephone: LARkswood 4366/7/8
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DUBILIER

MICA DIELECTRIC
CAPACITORS

Eminently suitable for H.F.
Transmitting and R.F. Heating
Circuits.

Makers of the first, and of the largest Mica Capacitors in the World, Dubilier
have maintained the lead in this important branch of Capacitor Engineering.
The example shown is a solid filled mica capacitor in a substantial porcelain

container. Screw threaded metal terminal bosses with large surface area contacts provide a convenient
means of mounting.
These capacitors are designed for use as Grid and Anode stoppers, as By -Pass Capacitors in radio -

frequency power circuits where a small radio -frequency component is superimposed upon a higher D.C,
or low -frequency A.C. voltage, and in oscillatory circuit positions in low power radio -frequency
transmitters and similar equipment.
Full details of these and other outstanding Capacitors are available upon application.

SrAUBI LIE
CAPACITORS 4148 C

DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA RD., N. ACTON, LONDON, W.3.
Phone: Acorn 2241 (5 lines). Grams: Hivoltcon, Wesphone, London. Cables: Hivoltcon, London, Marconi International Code
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Grinding Mullard Ticonal' permanent
magnets to required size.

MAGNETIC MATERIALS Extensive research and
manufacturing facilities have established Mullard as the leading
producers of magnetic materials. They were the first, for example, to
introduce Ferroxcube, the world's most efficient magnetic ferrite;

Ticonal ' anisotropic permanent magnets, renowned for their high
stability and high energy output; and Magnadur, an entirely new
type of permanent magnet with the insulating properties of a ceramic.

The wealth of experience gained from these developments is
available to all users of magnetic materials through the Mullard
advisory service. An enquiry to the address below will put a team
of specialised engineers at your disposal.

Mullard Mullard
 TICONAL ' PERMANENT MAGNETS MAGNADUR (Formerly Ferroxdure)

PERMANENT MAGNETS FERROXCUBE MAGNETIC CORE MATERIAL

NULLARD LTD., COMPONENT DIVISION, CENTURY HOUSE, SHAPTESBURY AVENUE, LONDON, W.C.Z.
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The Philippines

RCA is first choice
for television equipments

RCA TELEVISION in the Philippines and Thailand has
quickly followed the first TV installation in Asia in 1953.
The first transmitter in Japan has now expanded to three
. . . all completely RCA -equipped.

So the tremendous educational and cultural capacities
of television are being introduced 'round the world ... the
most powerful means ever conceived for public enlighten-
ment and international understanding.

Abroad, as in the U.S.A., RCA provides everything for
television . . . from camera to antenna, from mobile remote
units such as pictured here to complete studio and trans-
mitter equipments. RCA also makes available the services
of distributors and companies long versed in the electronic
needs of their countries.

You can look with confidence to RCA for this complete
co-ordinated service ... manufacturing, installation facili:
ties, instruction, servicing . . . everything that goes to make
RCA TV such a dependable instrument of education and
enjoyment throughout the world.

Your RCA distributor or company will gladly tell you
about RCA TV; or write to RCA International Division.

World Leader in Radio
First in Recorded Music

First in Television

RCA produces complete TV studio equip-
ments, from microphones to monitoring con-
soles. This scene shows a broadcast from the
RCA -equipped station DZAQ-TV, Manila.

RCA INTERNATIONAL DIVISION
"Marta Registrada"

RAD/0 CORPORATION of AMERICA
RCA BUILDING
30 ROCKEFELLER PLAZA, NEW YORK, N.Y., U.S.A.
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UNIQUE
FILTERING

SYSTEM
INDEPENDENT OF

MUSICAL BALANCE

CORRECT
MATCHING FOR

ANY PICK-UP
BY PLUG-IN

UNITS

CORRECT

EQUALISATION
FOR EVERY
RECORDING

INPUTS FOR
RADIOS

TAPE

MIC. ETC.
VIRTUALLY

MADE TO
MEASURE

A POWER
AMPLIFIER

WITH
PERFORMANCE

STABILITY
SPECIFICATION

TO DELIGHT THE ENGINEER
AND MUSICIAN ALIKE

The best which
present techniques
can devise .. .

Like its predecessor, the QUAD II embodies

outstanding features anticipating

trends in both amplifier and associated

equipment design. The importance of these

features will be apparent to all who have

followed the growth of high quality reproduction

in recent years.

The criterion, as always, is that the reproduced

sound shall be the closest approach to the

original-that the enjoyment and appreciation

of music may be unimpeded. This is reflected

throughout the electrical and mechanical design.

It is reflected, too, in the straightforward and

logical system of control, achieved without the

sacrifice of a single refinement or adjustment

capable of contributing to the final objective.

The QUAD II for convenience of installation,

is constructed in two units-the main amplifier

and the control unit. Each is complementary to

the other, offering in complete form the best

which present techniques can devise.

--i------(1CCPUSTICA

ACOUSTICAL MANUFACTURING CO. LTD., HUNTINGDON, ENGLAND
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NO EXTERNAL CHANNELLING EQUIPMENT !

,ard
hannel

Vrg flich Frequeq

radio link

11
Six Telephone or Teleprinter Channels,
plus Independent Order Wire Circuit.
Full Supervisory and Control Facilities.
Alternative Radio Frequency Band.

available for
early delivery

Write for leaflet No. 198121.

ete in one cabinet

Standard Telephones and Cables Limited
Registered Office: Connaught House, Aldwych, London, W. C.2

RADIO DIVISION Oakleigh Road  New Southgate  London  N.II
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. LOUDSPEAKERS

These loudspeakers have been designed to provide minimum magnetic
interference together with high acoustic efficiency. ELAC Elliptical and
round loudspeakers are used in most of the leading Television and
Radio receivers.

PRICES INCLUDING P.T. FOR LOUDSPEAKERS LESS TRANSFORMER.

7" x 4" Flux 6,500 61"

Elliptical Gauss
19:10

PM. 6G

31"

PM. 3G

5"

PM. 5G

Flux 6,500

Gauss

Flux 6,500

Gauss

17/2

18 '6

8"

PM. 8D

Flux 6,500

Gauss
19/10

Flux 7,500

Gauss
26/5

10' Flux 7,500

PM. IOD Gauss
31/8

ELECTRO ACOUSTIC INDUSTRIES LTD.

\L -AC Stamford Works, Broad Lane, Tottenham, N.15.

"'gr"°'



AUGUST, 1954 WIRELESS WORLD 25

ACCURATELY MEASURED

L - AT I OR 10 kcis

C - AT I OR 10 kcis

R- AT D.C.

INDUCTANCE, CAPACITANCE, RESISTANCE and power factor mea-
sured quickly and accurately on this self-contained and robust
instrument. Its industrial -designed appearance fits well in modern
surroundings and partners its outstanding electrical performance.

UNIVERSAL BRIDGE TYPE TF 868/1
Inductance from I [tH to
100H, Capacitance from
I autiF to 100pF, and Resist-
ance from 0.1 c) to I OMO.

Single direct reading

L.C.R. dial - no multi-
plying factors involved.

Continuously variable a.c.
bridge voltage and auto-
matic detector sensitivity
control.

MARCONI INSTRUMENTS
SIGNAL GENERATORS VALVE VOLTMETERS Q ME TERS FREQUENCY STANDARDS

BRIDGES' WAVEME TERS WAVE ANALYSERS - RE AT FREQUENCY OSCILLATORS
MARCONI INSTRUMENTS LIMITED ST. ALBANS HERTS Telephone: St. Albans 61611

Midland Office: 19 The Parade. Leamington Spa Northern °kits*: 30 Albion Street, Kingston -upon -Hull
Export Office: Marconi House, Strand. W.C.2.

TC 3914



26 WIRELESS WORLD AUGUST, 1954

ONLY106 LAB unit has all
use feaVes. .
* Continuous storage

* 700 resistors in a space 12"x4"x 4"

* Ohmic values separately carded

* Finger-tip selection

114,2

444 of

148
BRITISH
PATENT

No. 680632

0

RESISTOR SPECIFICATION
Max.

Ref. Type Loading Volts Range Dimensions
T '-,-watt }-watt 250 10 ohms r x A"
R 1 -watt 1 -watt 500 to 10

megohms
I" x

Tolerance available ±20%, ±I0%,
5 ohms

±5%

HS3 1 -watt f -watt 750 to 500
megohms

1.1" x 0.1"

Tolerance available ±20% 10%, 5%, 2%, 1%

' Ceramicaps '
Miniature Silvered Ceramic Tubular Capacitors

Capacities available
Low Permitivity 3 to 470 pf
High Permitivity 500 to 5000 pf

Designed to provide a complete range of resistors
and ceramicaps ' for research and experimental
laboratories and small production units. As easy to

use as a card index. Rapid selection from 700 sorted

and carded components. Continuous storage -
empty cards merely replaced with full ones available
from stock. The Lab Continuous Storage Unit is
supplied FREE with initial purchase to your specifica-

tion. Standard assortments available.

Full details and illustrated list

will be sent on application.

THE 11\1/
(siaziams

CONTINUOUS

STORAGE UNIT

The Lab Continuous Storage Units are available
from your normal source of supply, but more
detailed information can be obtained from

THE RADIO RESISTOR COMPANY LTD
50 ABBEY GARDENS LONDON N.W.8 Telephone: Maida Vale 5522
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Potted
with Araldite'
For potting and sealing electrical components, `Araldite' is without

equal. In addition to its remarkable electrical and mechanical qualities, `Araldite' offers outstanding

adhesion to metals, whilst shrinkage on setting is exceptionally low. `Araldite' is resistant to high

temperatures, humidity and corrosive agents and satisfies the Services specification for the sealing

and potting of electrical equipment. This new epoxy resin is being extensively used for potting and

sealing components for radio, electronics and electrical engineering. Our illustration shows an induct-

ance and mica dielectric capacitor network for shaping a transmitted radar pulse. Potting in `Araldite'

Photo by courtesy of Telegraph Condenser Company Ltd.

Aero Research Limited
ya Ciba company; DU XFORDp CAMBRIDGEoTeisphone:, Sarosjon :87

ensures hermetic sealing and permits a

reduction in size and weight:

Theie are the new Epoxies!
`Araldite' (regd.) epoxy resins are
obtainable in the following forms:-

 Hot and cold setting adhesives for
metals and most other materials in
common use,

 Casting Resins for the electrical,
mechanical and chemical engineering
industries.

 Surface Coating Resins for the
paint industry and for the protection
of metal surfaces.

Full details will be sent

gladly on request:

`Araldite'
epoxy casting resins

ON
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LOUDSPEAKERS AVAILABLE FROM STOCK
AND WIRED FOR DIRECT COMPARISON ON
ANY ONE OF SIX OF THE LEADING MAKES
OF AMPLIFIERS. HEAR YOUR FAVOURITE
LOUDSPEAKER ON ANY AMPLIFIER.

LOUDSPEAKERS HI-FI
Credit Sale Hire Purchase

Cash 9 Equal 12 P'mts.
Price P'mts. of Deposit of:

s. d. s. d. £ s. d. s. d.
Vitavox Klipschorn 145 0 0 17 11 6 50 0 0 9 11 S
Lowther Type PM3 96 0 0 11 14 7 32 0 0 6 2 8
Acoustical Corner

Ribbon 95 0 0 11 12 3 32 0 0 6 0 0
Wharfedale

" Triune " 96 0 0 11 14 7 32 0 0 6 2 8
Wharfedale Corner 72 0 0 8 16 0 24 0 0 4 12 0
Tannoy 15in. dual

concentric 33 10 0 4 2 0 11 10 0 2 19 0
'tannoy 12in. dual

concentric 27 10 0 3 6 0 9 10 0 1 14 6
Lowther PW1 (wall

nut) 78 10 0 9 12 0 26 10 0 5 0 0
Goodmans Axiom

22 (in recommend-
ed reflex cabinet) 37 14 0 4 12 3 12 14 0 2 7 0

Goodmans 150 in
Corner Baffle 22 17
harfedale Super

0 2 16 0 7 17 0 1 8 9

12/CS/AL in Clas-
sic Reflex cabinet 38 10 0 4 14 3 12 10 0 2 10 0

Wharfedale W/10.
CSB Corner Baff.
Assembly 24 16 0 3 4 0 8 16 0 1 10 8

COMPLETE WHARFEDALE AND GOODMANS AND
W.B. RANGE NORMALLY STOCKED.

LOUDSPEAKER & CORNER REFLEX
CABINETS & BAFFLES
Goodmans Audiom

60 or Axiom 150.
Exactly to spec 19 10 0 2 7

Goodmans Axiom
150 or Axiom 22

9 6 10 0 1 5 0

Large size ... 25 0 0 3 1

Classic Contempor-
ary Bass Reflex
Cabinet in oak or
walnut, takes any

0 8 10 0 1 11 8

I2in. unit 21 0 0 211
Classic Bass Reflex

Corner Baffle, oak
or walnut, takes
any 12in. unit 18 0 0 2 4

Wharfedale Corner
Baffle takes W,10

4

5

7 0

6..0

0 1

0 1

610

3 4

CSB 12 10 0 1 12

RADIO FEEDER UNITS F M

3 4 10 0 15 4

Lowther 22 0 0 2 13 8 7 10 0 1 7 8
Chapman 18 10 0 2 5 7 6 2 0 1 4 0
Goodsell 15 0 0 1 8 0 5 0 0 I 0 0

Woe cbt it at

CROYD
I)

AUGUST, 1954

There may not be a comprehensive selection of Hi -F,
equipment at the Radio Show. But the full Classic range is so
comprehensive that we couldn't possibly show it all. So if you
don't see what you want at Earls Court-come down to Croydon,
or write for our lists.

AMPLIFIERS HI-FI

Goodsell William-

Cash
Price

E s. d.

Credit Sale
9 Equal

P'mte. of:
£ s. d.

Hire Purchase
12 P'mts.

Deposit of
£ s. d. £ s. d.

son C. core 40 4 0 4 18 4 13 14 0 2 10 0
Goodsell Std. Wil-

liamson 36 0 0 4 8 0 12 0 0 2 6 0
Pye PF.9 and PF.19a 42 0 0 5 2 7 14 0 0 2 13 8
Leak TL.12 28 19 0 3 10 9 9 19 0 1 16 5
Leak TL.10 17 17 0 2 4 2 5 17 0 1 3 4
Quad Mark II 22 1 0 2 14 0 7 15 0 1 7 6
Rogers Senior .. . 28 0 0 3 8 6 9 10 0 1 15 4
Rogers Baby de Luxe 14 10 0 1 17 0 4 10 0 1 0 0
Goodsell MA.5 13 10 0 1 14 6 4 10 0 18 4
Goodsell MA.5 ultra

lin. 14 10 0 1 17 0 4 10 0 0 0
Armstrong A.10 19 15 0 2 8 4 6 15 0 5 0
Connoisseur 27 10 0 3 7 4 9 10 0 14 6

PICK-UPS-PICK-UP HEADS-ARMS
Lowther Diamond

L.P 21 17 10 2 13 4 7 17 10 1 6 10
Lowther Diamond

Std. 21 17 10 2 13 4 7 17 10 1 610
Lowther Sapphire

L.P 9 9 0 1 3 4
Lowther Sapphire

Std. 9 9 0 1 3 4
Leak Pick-up Arm . 3 14 3'
Leak Diamond L.P.

Head 7 15 3 2 7 6 6 4 9 I 5 0
Leak Diamond Std.

Head 7 15 3J
Connoisseur Pick-up

Arm 2 11 0
Connoisseur Diam-

ond L.P 7 8 11 2 3 4 6 8 10 1 1 S
Connoisseur Dia-

mond Std. 7 8 II.%
Acos Hi -G Arm 1 1 9)
Acos Hi -G 39/1 L.P. 2 2 3} 14 2
Acos Hi -G 39/2 Std 2 2 3;
Decca Arm 1 5 0)
Decca Diamond Std. 5 19 1/. I 16 4 4 2 10 I 0 0
Decca Diamond L.P. 6 18 9)
Decca Pick-up Arm 1 5 0
Decca Sapphire L.P. 2 15 0 17 2
Decca Sapphire Std. 2 15 0
Decca H ' Type

Diamond L.P. 6 18 9 17 7

RADIO FEEDER UNITS AIM
Lowther D.T.5 44 0 0 5 7 7 15 0 0 2 15 7
Lowther D.T.4 37 16 0 4 8 0 12 16 0 2 7 0
Chapman SCB.6 44 0 0 5 6 6 14 13 4 2 18 4
Lowther L.E.S. 23 0 0 2 16 3 8 0 0 1 8 10
Leak 34 19 0 4 5 5 12 0 0 2 5 0
Rogers Jnr. 24 16 0 3 2 0 8 16 1 1 11 8
Chapman S.5 21 6 8 2 12 5 7 2 8 1 7 0
Chapman S.6 30 0 0 3 13 4 10 0 0 2 18 4

THE CLASSIC RECORDING STUDIO
-now in operation
Equipped with the latest tape and disk recording equipment, and
staffed by skilled and enthusiastic Recording Engineers, the Classic
Recording Studio is now able to offer a really first-class recording
service for the amateur and professional artiste. Full details on
application.

gamic Knowx is gaz ao Ara
352-364 LOWER ADDISCOMBE ROAD CROYDON SURREY TEL ADDISCOMBE 6061-2
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Pye (New Zealand), Ltd., Pye Canada, Ltd.,
P.O. Box 2839, Ajax,
Auckland C.I, Ontario,
New Zealand. Canada.

PYE LIMITED

For Engineering Communications

 The " Reporter ", a compact and
economical equipment designed to fit
neatly under vehicle dashboards. Also
available in transportable form or for
use as a fixed station.

In civil engineering, control of
mobile vehicles and personnel is all
important. The Pye "Reporter",
by providing an ever-present link
to administrative H.Q. is of in-

estimable value in speeding up all remote operations and achieving
vast economies in plant and manpower. Reason enough that it
should feature so prominently in over two-thirds of the V.H.F.
schemes in the United Kingdom.

Telecommunications

Pye-Electronic Pty. Ltd.,
65 Park Street,

Abbotsford, Melbourne,
Victoria, Australia.

Pye Ireland, Ltd.,
Manor Works,

Dundrum,
Dublin, Eire.

Pye Radio & Television (Pty.) Ltd.,
P.O. Box 10648,
Johannesburg,
South Africa.

CAMBRIDGE ENGLAND
E.4
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B. B. C. NENVOE
TELEVISIOttsTRANSMITTER

At Wenvoe (as also/ at Kirk o' Shotts) Gresham
Transformers were specified for both the sound and
vision transmitters to meet the demand for utmost
reliability and efficiency. The Gresham Transformer
unit supplying power to the sound transmitter consists
of 25 transformers and chokes compactly assembled
in one tank.

Gresham Transformers Ltd. are Specialist Designers and Manufacturers who have progressively established and
sustained a reputation for producing the most reliable transformers in Britain. Ranging in size from miniature
electronic types to power distribution transformers up to 1500 kVA, 33000V their products are in constant demand
in the fields of Radio, Electronics, Industry and Powtr Supply.

To Every Transformer Pro bleni,There is a GRESHAM Answer

HANWORTH
GRESHAM
TRANSFORMERS LTD

MR1E1111E517

TWICKENHAM ROAD, HANWORTH, MIDDLESEX. FELtham 2271-4.
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Component Bridge
TI IE WAYNE KERR MODEL B.121

A MODERATELY PRICED self-contained
instrument, capable of a wide range of
accurate measurements.

In addition to giving direct readings of
resistance, capacitance, and inductance,
it will measure the impedance between
any pair of terminals in a three -terminal
network, and it can also be used for in
situ measurements of component values.

Two individually calibrated dials
give simultaneous readings of parallel
combinations of resistive and reactive
components, with independent scale
multiplying of R and C values. The
mains supply constitutes the source,
and a selective amplifier with sensitive
"magic eye" is used for null indication.

Specification
RESISTANCE RANGE: 3 ohms to 1.000 megohms,
using six ranges and 3 multipliers of 0.1. I and 10.

CAPACITANCE RANGE: 1.0 pF to 1.000 FF, using
six ranges and 3 multipliers of 0.1, 1 and 10.

INDUCTANCE RANGE: 100 mH to 10,000 H In five
ranges.

ACCURACY: 2% on all ranges over the major part
of the scale. If higher accuracy is required, the
instrument can be supplied hand -calibrated.
POWER SUPPLY: 110/115 V. or 200/250 V. at 50 c/s
-10 W. approx.
DIMENSIONS: 17r x lor x 10- high.
WEIGHT: 15 lb. approximately.

THE. WAYNE KERR LABORATORIES LTD  NEW MALDEN  SURREY  MALDEN 2202
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A High Quality

F.M. Link

for Outside

Broadcasts

WIRELESS WORLD AUGUST, 1954

The GME550 F.M. Transmitter/Receiver is a compact and
easily handled equipment ideal for outside broadcast link
applications. Both transmitter and receiver handle the
programme channel or cueing signals as required.

The units are robustly constructed and mounted on
shock absorbers, and have been used with marked success in
stationary and moving vehicles. A generously rated
convertor is built into the transmitter unit for 12V or 6V d.c.
operation, and an a.c. power unit can be supplied for
mains operation.

The employment of frequency modulation keeps
distortion to a low level over a wide dynamic range. Quality
is further maintained by high note pre -emphasis in the
transmitter and i.f. limiting in the receiver-this results in
an audio output with a low noise content even with weak
signals.

Duplex operation with two aerials is possible if
required. Other optional features include carrying handles
and a remote control panel. Details of the GME550 and
special provisions which can be made to meet customers
individual requirements are readily obtainable from the
address below.

Technical Summary
FREQUENCY : Single spot in range 66 to 80 Mc,s or 80 to 100 Mc/s.

FREQUENCY TOLERANCE : ± .01%.

FREQUENCY STABILITY : Within 1 part in 10 per °C.

AUDIO RESPONSE : (from transmitter audio input to receiver output) ±
referred to 1,000 c/s over the frequency range 60 to 6,000 c/s, falling to -7dB
at 10,000 c/s.

RECEIVER SELECTIVITY : 6dB down at ± 16 kc/s. 40dB down at ± 60 Ice's.

SIGNAL-TO-NOISE RATIO: 10dB for liAV input increasing to 40dB for 1007
input, with 1 kc/s modulation and a frequency deviation of ± 5 kc/s.
TRANSMITTER POWER OUTPUT: 17 to 20W.

Mallard .Mullard.

SPECIALISED ELECTRONIC EQUIPMENT

MULL ARD LTD., EQUIPMENT DIVISION, CENTURY HOUSE, SHAPTESBURY AVENUE, LONDON, W.C.2
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Burgoyne 2 -SPEED
3I/sec. & 71"/sec.

TAPE RECORDER DECK

TECHNICAL DATA

* 2 HOURS PLAYING
TIME

* 2 Speeds 3r and 74" sec.

* Fully automatic mech-
anical speed change (no
tinkering with pulleys and
belts).

* Instantaneous and posi-
tive braking.

* Precision engineered giv-
ing minimum wow or
flutter.

* Powered by 3 high-grade
motors.

* Fast forward run and
high-speed rewind without
unlacing tape.

* Automatic high frequency
erasure.

* Twin track high impedance
heads totally enclosed in
cover affording complete
protection from stray
magnetic and electrostatic
fields. No matching trans-
formers required.

* Frequency range 50/10,000
c/s. per sec. at 71"Isec.
with suitable amplifier.

* Deck will take all stand-
ard plastic and paper
tapes up to 1,200". cap-
acity.

* Washable top panel of
very durable finish

* Overall size 114". x
14r.

For use on AC Mains
200-250 v.

Here is the heart of your Tape Recorder!
If you are building or modernising

your own equipment-you MUST
have the latest BURGOYNE Tape Deck

giving 2 speeds, designed for building

into complete recorders.

This is the greatest value
ever offered, the quality of
this equipment being com-
parable to units costing more

than double this price.

ACCESSORIES
1,200' Spools Burgoyne Tape (high coercivity) 35/-
600' Spools Burgoyne Tape (high coercivity) 21/ -

Take -up Spools 4/3

M.O.S. PERSONAL CREDIT PLAN

HIRE PURCHASE TERMS

93/- deposit and either twelve monthly instalments

of 19/- or 18 monthly instalments of 13/9.

CREDIT SALE TERMS

20/- deposit and 8 monthly instalments of 37/6.

Made exclusively for
MAIL ORDER SUPPLY
twirl unobtainable elsewhere

See it at the £4010 CENTRE

G. MAIL ORDER SUPPLY CO.
33, Tottenham Court Road London  W I Tel. MUS 6667
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TELCON MULTICORE

AIRCRAFT

CABLES 4
for electronic and radio engineering

Whilst Telcon Multicore Cables are designed primarily for
aircraft wiring, they are also eminently suitable for the

varying needs of the electronic and radio engineer.

Available in a range of from 2 to 25 cores, with alternative
finishes, Telcon Multicore Cables are colour -coded for

easy reference. Fully illustrated and detailed publication,
ref MC/1, is available free on request. ,,

THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD
Head Office: 22 Old Broad Street, London, E.C.2. Tel.: LONdon Wall 7104
Enquiries to: Telcon Works, Greenwich, London, S.E.I0. Tel.: GREenwich 3291

A REMINDER . . . .

Deflector Coils type DC300/C. As
specified for the "Teleking," "Super-
visor " and " Magnaview."
Conversion circuits for I4in. and
I7in. C.R. Tubes now available.

Since we pioneered wide-angle scanning
for the Home -Constructor several years ago,
we have become so well-known as manu-
facturers of reliable television components
that some of our standard Ones are liable to be
forgotten.
Typical examples of these are: -

465 kc/s I.F. Transformers, type 160 (Miniature)
size lin. x lin. x 2in. Price 7/6 each.

465 kc/s I.F. Transformers, type 158 (Standard)
size llin. x 'lin. 31in. Price 9/6 each.

Tape -Deck Oscillator Coils, type 31. High
impedance, screened, each coil adjusted to 9 mH.
Price 9/3 each.

From all Leading Stockists.

ALLEN
COMPONENTS

LIMITED
Crown Works, Lower Richmond Rd., Richmond, Surrey

Telephone: Prospect 9013
Send 9d. and S.A.E. for Wide -Angle Circuit Diagrams
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DEMONSTRATIONS
Avoid disappointment. Write
now for your tickets stating day
and time convenient to you.
Demonstrations will be held
daily at the following times:
A.M. 11.30 and 12.15
P.M. 2.00 2.45 3.30 4.15

6.00 6.45 7.30 and 9.30

RADIO SHOW EARLS COURT
AUG. 25-SEPT. 4

STAND No. 63

cuttiajall  

...but a ticket
for

GOODMANS
High Fidelity

LOUDSPEAKER
DEMONSTRATIONS

means a seat!
GOODMANS LOUDSPEAKER DEMONSTRA-

TIONS at the Radio Show will give you a unique
opportunity to see and hear the famous AXIOM and
AUDIOM Ranges, together with their latest
developments.

You can hear them at a time to suit you, from a
comfortable seat in a private theatre. Experts will be
there to give you all the advice and help you want.

Admission is by ticket only. Tickets are FREE.
Write for them today and be sure of your seat.

GOODMANS INDUSTRIES LTD., AXIOM WORKS, WEMBLEY, MIDDLESEX. WEM 1200
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uliers CERAMICS

FOR INDUSTRY

We specialise in the manufacture of-PORCELAIN
for general insulation

REFRACTORIES
for high -temperature insulation

High quality material and
dimensional precision are
attributes of Bullers die -
pressed products.
Prompt delivery at com-
petitive prices.

FREQUELEX
for high -frequency insulation

PERMALEX & TEMPLEX
for capacitors BLIIC

BULLERS LIMITED
Porcelain Works: Sales Office: Iron Works:

MILTON, 6, LAURENCE POUNTNEY HILL, TIPTON,
STOKE-ON-TRENT LONDON, E.C.4 STAFFORDSHIRE

Stoke-on-Trent 5164 MANsion House 9971 Tipton 1691

*0 &arm

Pedioll
The current problem is: how to adjust radio
and television sets to the prevailing mains
supply? Our McMurdo 4 -way voltage selector
panel (type BVS4 ) makes short work of
conversion. A safe, reliable adjustor
insulated in bakelite, it features a common
connection which can be shorted to four
separate pairs of connections-very useful
when there's a dual adjustment. For test
equipment a finer adjustment can be obtained
by our 6 -way selector panel available in nylon
loaded bakelite.

THE 111c111URDO  IIISTRUIIIEIIT  CO  LID Telephone
.WAosrlikTs AADS H3 4T0E1 AD, Surrey
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Introducing
Pilot Carrier

NARROW BAND Frequency Shift

The unit illustrated is a single receiver
converter; dual or triple -diversity con-
verters can also be supplied. All can be
worked on bandwidths from so to zoo
cps. In addition, plug-in discriminators
have been developed, which enable the
equipment to be used on orthodox wide
shift F.S. circuits.

Equipment

* REDUCES ERRORS BY A RATIO OF 4: 1

* IS UNAFFECTED BY FADING OF AS MUCH AS 85 db

* IS UNAFFECTED BY RECEIVER FREQUENCY DRIFT

Working on an exceptionally narrow bandwidth of only 5o cps, instead of
the conventional 85o cps, the new P.C.F.S. equipment operates with un-
precedented efficiency despite high noise and interference levels. On live
circuit operation, errors are reduced by a ratio of 4 : I, whilst fading of
as much as 85 db has no effect on reception.

NOM Il NO1111.1111 ONNIIISIONNON II II II  
.

' . . 0 I , , ,, lb , , on'iriiiii , ijiliminep.,1,,.,,,.110,1! ,,, r,,,,,tr.! I; ../, qlt!,i,",,10.11,...r.",!,,),,,,,p,....00,,,, ,, , ,,, 1,,n,,,,.:, r, i ih)i ..... iwoi!opir.',Ittsiothzy, pow ;,,,',.A0 ymi,,:,,,Av.,,,,,,,...A,A..AWON,04.44,:i.t,,,,,,., .... ,. 1 ipp,! ..r.. $(.0 As...;.ilm,,,,.....,',` T; ,If i .../.4n111 ar "' A, ,V i
.6,14....1010100....1011111..... , - 4.11 1 "'I.'" I: ' .1.

' '
INolosloselmoisesNINNININNNeeNsue

The oscillograph film shows the actual input and output of a P.C.F.S.
converter under working conditions, with typical interference and noise levels.

AUTOMATIC TELEPHONE & ELECTRIC CO. LTD.
RADIO AND TRANSMISSION DIVISION, STROWGER HOUSE, ARUNDEL STREET, LONDON, W.C.2.

Telephone. TEMple Bar 9262. Cablegrams: Strowgerex London.

ILT14401-BX107
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TWO HOURS RECORDING
and TEN WATTS OUTPUT .

With standard 1200ft. spools, the SIMON Portable Tape
Recorder affords two hours recording and brilliant play-
back-at 10 watts output if required. Twin tracks, two
speeds. Frequency response is wide: 50-12,000 c/s
at 7iin./sec. and 50-7,000 c/s at 3fin./sec. Bass
and treble are independently variable.
Designed for the discriminating user, the SIMON
Portable opens up new fields of activity in
tape recording.

SIZE ...
LOUDSPEAKER ...

POWER SUPPLY ...
INPUT CHANNELS

POWER CONSUMPTION

18 in. x 15 in. x 10 in.
64 in. built-in monitor

... 200/250 v. 50 Cycles A.C.
High impedance for microphone
low or high impedance for radio

100 watts approx.

on standard 1200 ft. spool

or -table, TAPE RECORDER Model SP I
Ask for

"THE GENTLE ART OF TAPESMANSHIP"
and Information Sheet T1/6

SIMON SOUND SERVICE LTD. (Dept. W)
48-50GEORGE ST., LONDON, W.:. Phone: WELbeck 2371 (5 lines)

Monomaster "Finger-
tip" Control
Separate capstans

Three motor drive

Drop -in loading

* Fast rewind and wind -
on

* Provision for Remote
Control and indepen-
dent use of amplifier
for P.A., etc.

TO THE TRADE:

Ask for details of
special Dealer
facilities and Infor-
mation Sheet T1/6

SIMON for
Sound Recording

at a

Sensible Price

an inexpensive test set
with 21 basic ranges

The Pullin Series 100 Multi -Range Test Set is an inexpensive piece of

equipment invaluable to radio and electronic engineers. It is a

compact, portable instrument with a total of 21 basic self contained

ranges which provide adequate facilities for the measurement
of A.C. voltage, D.C. voltage and current, and resistance. All

voltage measurements are at 10.000 Ohms per volt.

instrumentation byPr
LABORATORY INSTRUMENTS
INDUSTRIAL SWITCHBOARD
PORTABLE TESTING SETS

I \
DYNAMOMETER
INSTRUMENTS

TESTING SETS
SERIES 100 MULTI -RANGE TEST SETS

MEASURING INSTRUMENTS (PULLIN) LTD., ELECTRIN WORKS, WINCHESTER STREET, ACTON, LONDON, W.3 PHONE: ACORN 4651.4995
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RECTIFIERS to meet your
UGH VOLTAGE reflibetmots

XENON RANGE
. .. quick heating -up time . .. freedom from effects
of ambient temperature ... any mounting position

. . suitable for fixed and mobile equipment.

11111111 Om MN NMI - NW INS MB 111111

el Mil MX NM MIN NM NM 11=1 NMI

MERCURY VAPOUR

RANGE
... zirconium coated anode . . . minimum bom-
bardment of cathode ... extremely long life.

NMI EKG 11111111 NEI NES NIN Ego 1111/

ABRIDGED DATA (All Half -wave Rectifiers)

Type No. British Services
Type No.

Base Vt
(V)

11

(A)

P.I.V.
Max.
(kV)

is (pk)
Max.
(A)

la (av)
Max.
(A)

Ambient
Temperature

Range (°C)

RR3-250

RR3-1250

CVI835

CV2518

4 -pin UX

B4F

2.5

5.0

5.0

7.1

Ito
5

10

1.0
2.0

5.0

0.25
0.5

1.25

- 55 to + 75

- 55 to + 70

RG I -240A

RG3-250

RG3-250A

RG3-1250

RG4-1250

* 872A

CVI626/1072

CV 1625

CV32

CV1629/ I 52

CV5

CV642

* Supplied for
replacement purposes

British 4 -pin 4.0 2.7 6.5

Medium Edison Screw 2.5 5.0 10

4 -pin UX 2.5 5.0 10

Goliath Edison Screw 4.0 7.0 13

Goliath Edison Screw 4.0 II 13

B4F 5.0 7.5 10

CME11111.111111111111m MallardMI(

1.25

1.0

1.0

5.0

5.0

5.0

0.25

0.25

0.25

1.25

1.25

1.25

+ 10 to + 40

+ 10 to + 40

+(0to+40
+ 10 to + 40

+ 10 to + 40

+ 10 to + 40

MULLARD LTD  COMMUNICATIONS AND INDUSTRIAL VALVE DEPARTMENT
CENTURY HOUSE SHAFTESBURY AVENUE LONDON W.C.2

MVT 159
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BAND III
Aerials and downleads will
be equally important for
Band Ill reception -we design
and manufacture both aerials
and cables-so order Aerial i to
when the time comes.

The popularity of the Unex
has resulted in increased
production which has en-
abled us to reduce the
prices substantially. The
outstanding features of the
Unex are:-

 Easy fitting.
 Robust construction.
 100% waterproofing.
 3 dB forward gain.
 Light weight.

Unex 835, complete with 6ft. alloy mast, chimney
bracket, etc. 13 14 6

Unex 83X array only a 0 0
Unex 83T, complete with 10ft. x 2in. alloy mast,

brackets, etc. L6 15 0
Unex 83F, complete with 14ft. x 2in. alloy mast,

brackets, etc. a 12 6
Unex83C,withcrankedarm,chimneybrackets,etc L3 14 6
Above prices are for all vertical channels and 26 extra for horizontal channels

The DUBLEX
High Grade Aerial

The Dublex has the highest
gain (6 dB) of any aerial in
the same price bracket. It
has particularly strong mechan-
ical construction with special
resilient mountings to prevent
element breakage. The Dublex
is available with cranked,
7ft., 10ft. or 14ft. chimney
mounting masts and brackets.
Dublex77S, complete with 7ft.
mast, brackets, etc. L4 8 6

wit LTD.

CASTLE WORKS STALYBRIDGE CHESHIRE.

AUGUST, 1954

141DCOLA
(Regd 7tode Mo,k)

SOLDERING INSTRUMENTS
& ALLIED EQUIPMENT FOR

THE PRODUCTION LINE
& HOME CONSTRUCTOR

S

0

N
D

U

I
N
T
S

11,-" Bit

0

S
0
U
N
D

E
Q
U
I
P
M
E
N
T

1,-" Bit Instrument Model

SUPPLIED IN ALL VOLT RANGES
STANDARD VOLTAGES STOCKED

6/7, 12/13, 22/24, 50/55, 100/110, 200/20,
230/50

"ADCOLA" PVC & POLYTHENE
E LECTRICAL CABLE
STRIPPERS ALSO AVAILABLE

IN ALL VOLT RANGES.
WRITE FOR CATALOGUES

ADCOLA PRODUCTS LTD.
Head Office & Sales : GAUDEN ROAD, CLAPHAM HIGH
STREET, LONDON, 8.W.4. MACaulay 4272
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OUR NEW EXTENSION

IS ALMOST COMPLETE

This new production unit will assist us to meet the increasing demand for

SUFLEX POLYSTYRENE CAPACITORS
SUFLEX POLYSTYRENE CAPACITORS, of small dimensions and

having low dielectric loss, are admirably suited for I.F. transformers and

padding circuits. Uniquely high insulation resistance and low dielectric

absorption make them indispensable in computors, nucleonic and medical

equipment.

SUFLEX
LONDON

CAPACITIES : 5pf to 0.5 mfd.

TOLERANCE: 20 per cent. to 1 per cent.

VOLTAGES : 250 v.-750 v. D.C.

HS Type for general use.

HSA Type, with additional sealing for
use in exceptional humidity conditions.

For further information kindly write to:

35, BAKER STREET, LONDON, W.1. Telephone: WELbeck 0791
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FASTER SANDING SMOOTHER FINISH

The first British -made heavy duty
sander cuts against belt rotation
and enables fatigue -free sanding
on wood, plastic, composition
surfaces. Vacuum extractor
minimises dust nuisance. Spring
steel plate, backed by sorbo pad,
supports belt on flat or curved
surfaces. Works flush against
skirting boards, etc.

S. N. BRIDGES & CO. LTD.
Bridges Place, Parsons Green Lane,

London, S.W.S (Renown 1177/8)

" MORE POWER" 4 INCH PORTABLE

Belt Sander

SPECIFICATION

Belt speed : 1,250 ft. per minute  Motor :
1 h.p. AC/DC type Voltages : 110, 200/220, 230/250 . Full load

current : 5 amps. Nett weight, including bag : 24 lb.

INSULATING

HEATPROOF

DU RO F I X WATERPROOF
NON -CORROSIVE

the only adhesive with 5 MINUTE
all these qualities DRYING

A clean, free -flowing liquid, Durofix is the perfect adhesive for such
work as securing coil windings and terminations, binding laminations,
locking trimmer condensers and cores, fixing diaphragms to moving -
coils of speakers, knot fixing on Nylon, and for fixing felt to wood or

metal. Durofix more than meets the
most exacting requirements of radio
and T.V. manufacture, and is ideal
for servicing and home construction.
Used by Famous Radio & TN. Manufacturers
Durofix is a Rawlplug product-famous
throughout the world for finest quality and
complete dependability. For further Tech-
nical Information and Prices write to-

.111111111111111111111111111111111111111111111111111111111111

DUROFIX SPECIFICATION
Tensile Strength

Approx. 10,000 Iblzebin.
Resistivity (50% Relative Humidity)

1010 ohms/cm. cube.
Dielectric Strength

600/1200 volts/mil.
Thermal Conductivity
(3.1 to 5.1) x 10-4 caUsecisq.cm/°C/crn
Temperature Stability
Satisfactory from minus 40°C to plus 120' C
Water Resistance

STICKS almost
any material

OUTSTANDING

ADHESIVE

STRENGTH B484
Very good up to boiling point.

.111111111111111111111111H1H1111111111111111111111111H1111 THE RAWLPLUG CO. LTD., CROMWELL RD., LONDON, SW7 l'RObisher 8 lit (to lines) Grans!: Rawlplug Soutbisou Landon
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If you are designing Audio Frequency Amplifiers it is highly

probable that you will need the Ediswan V. 1505.

The Ediswan V. 1505 is a radiation cooled triode with a

directly heated thoriated tungsten filament and anode dissi-

pation of 275 watts. A pair of these valves in push-pull can

provide an audio power output of approximately1,000 watts.

It is equivalent to the American Type 212E.

RATING

Filament Voltage 14 volts

Filament Current 6.5 amps

Maximum Anode Voltage 3,000 volts

Maximum Filament Emission 4 amps

Maximum Anode Dissipation 275 watts

Mutual Conductance (gm) 8'
Amplification Factor 16'

Anode Impedance (ra) 2,000 ohms'

Maximum Operating Frequency
at full rating 1.5 MO
Audio Power Output 1,000 watts (2 valves)

* Taken at Va = 2,000 volts; Ia = 150 mIA.

AVERAGE CHARACTERISTICS ANODE CURRENT IN A

M2:58 2
ANODE VOLT}

750

,00

50

The Savage V.L.F. Amplifier incorporates the V. 1505
This amplifier has been designed to supply power at low frequency for Vibration Research

and Testing. The continuous output rating is 1,000 watts at frequencies from 6 c/s to 2,000 c/s

E DI SWAN
INDUSTRIAL AND TRANSMITTING VALVES

THE EDISON SWAN ELECTRIC CO. LTD.,
155 CHARING CROSS ROAD, LONDON, W.C.2

Member of the Group of Companies

EV130
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SaC. QUpRTlCRYSTALIMIS

FOR RELIABLE
RADIO COMMUNICATIONS

From take -off to landing, the safety
of passengers, cargo and machines
is largely dependent on trouble -
free radio communications.

Weather reports, conditions at

terminal airports, etc., must be
reported to the aircrews.

Be sure that the Quartz Crystal
Units in your radio equipment are
the best obtainable, for they are
the most critical components.

Write today for list Q.C.50I 2 (R)

SALFORD ELECTRICAL INSTRUMENTS LTD.
PEEL WORKS, SILK STREET. SALFORD, 3, LANCS.

AUGUST, 1§54

This is what an
M.R.S.T., Assoc. I.E.E., M.Brit. I.R.E.
F.T.S., A.Mus.T.C.L., M.I.M.I.T. *

says about the

TR
TAPE DECK MARK III

" The Truvox Tape Deck is a winner . . . the
best I have heard, disregarding the price.
. . . a fine piece of precision engineering."

W.W.3.

* Mr. Y. G. C. Gilbert pictured here
with his complete "lash up" recorder, is
Head of Northern Polytechnic Dept. of
Telecommunications Engineering. He is
better known to the public as John Gilbert

of the B.B.C. Inventors' Club.
The Deck is supplied with complete
details of an amplifier specially designed

to achieve maximum efficiency.

TRUVOX LIMITED, Sales Office,
IS Lyon Road, Harrow, Middx.

Please send me full details of the TRUVOX
Tape Deck Mark III.
Name
Address

A SUBSIDIARY Of THE GENERAL ELECTRIC CO LTD Of [NOLAND
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rti Loudspeaker Manufacturers to the radio industry since 1930

We don't sell

. loudspeakers directly to domestic users. This is not

because we dislike them, or the value of their orders, but
because, for nearly a quarter of a century, all our energies

have been concentrated upon the design and mass production

of equipment type loudspeakers for radio and television
manufacturers.

We do-sometimes and very briefly-think about the
extra sales we might enjoy if we departed from this policy.

But we always come back to the conviction that we can
best serve our customers (and ourselves) by sticking firmly
to the job we have made so very much our own.

REPRODUCERS AND AMPLIFIERS LIMITED
WOLVERHAMPTON ENGLAND

Telephone: Wolverhampton 22241 (5 lines
Telegrams: Audio, Wolverhampton
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A range of 360 standard types avail-
able for "off the shelf" delivery in
several different mounting styles
including both open and hermeti-
cally sealed " C " cores.

Fully descriptive Calf

titiNG151is

GARDNERS PAD101/
SOMERFORD CHRISTCHURCH HANTS Te/ /021/5

RADIO

VALVE

DATA
Published for "Wireless World"

6d. net BY POST 3s. 9d.

4th Ed. Ready this month
Essential to designers, servicemen,
dealers and experimenters . .

The fourth edition of this reference contains full 'details of some
2,000 types of British and American radio valves, and 150 cathode-
ray tubes.

The main tables give the electrical characteristics of each valve,
and separate tables show their base connections. Sub -divisions
of the main tables further classify the valves into obsolete,
replacement or current types, as recommended by the makers.
An index enables any valve to be found in the tables quickly and
without trouble.

" Radio Valve Data " must be considered an essential part of the
equipment of every receiver designer, radio serviceman, dealer
and experimenter.

Obtainable at all booksellers or direct from :-
ILTFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1.
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IMPORTANT ANNOUNCEMENT

ROYAL FESTIVAL HALL
(GENERAL MANAGER T. E. BEAN)

LONDON
8 P.M. MONDAY

NOV. 1st, 1954

Sound Reproduction
A NON -TECHNICAL LECTURE -DEMONSTRATION BY

G. A. BRIGGS
Author of Loudspeakers,SoundReproduction, Pianos, Pianists & Sonics and (with H. H. Garner)Amplifiers

CHAIRMAN: J. R. TOBIN, B.Mus.

The following artistes have been booked to appear :
DENIS MATTHEWS

PIANO
RALPH DOWNES STANISLAV HELLER

M.A., B.MUS., A.R.C.M. HARPSICHORD
ORGAN

Recordings of various items will be compared with live performances,
and excerpts from a wide selection of records will be played.

STEINWAY PIANO
GOFF HARPSICHORD

FESTIVAL HALL ORGAN
LEAK PICK-UP & AMPLIFIER

E.M.I. TAPE RECORDER
GARRARD TURNTABLE

! AND MOTOR
WHARFEDALE LOUDSPEAKERS

ADMISSION : Reserved seats . . 3s. 6d. (inc. is. 5d. Entertainment Tax).
(ALL seats numbered and reserved.)

Standing room . . is. od. each. Ladies specially invited.

The prices of admission have been arranged to cover the bare cost of the hall, excluding advertising.

Tickets will be available on and after Monday, August s6th at The Festival Hall Booking Office; by
post from Wharfedale Wireless Works (cash and stamped addressed envelope with order); and from

hi-fi dealers in the London area.

Promoted in the interest of the Science and Art of Sound Reproduction by:

WHARFEDALE WIRELESS WORKS LTD  IDLE  BRADFORD  YORKSHIRE
TELEPHONE: IDLE 1235 & 6
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HARTLEY-TURNER
SOUND EQUIPMENT
THE HARTLEY 215 LOUDSPEAKER

AND ITS BOX BAFFLE

Mr. P. Wilson of The Gramophone, des-
cribing the results of his tests in the May
issue of that journal, wrote of the " 215."

" . . . I can certainly bear witness
to the success of the design as a
whole in giving a high degree of
realism in musical sound repro-
duction.

" In that, it is definitely one of the
few units that enthusiasts for what
is called high fidelity ' must

consider."

Our earlier announcements have intro-
duced to readers the Hartley -Turner 20 -
watt amplifier and the Super -Control Pre-
amplifier.

These units, when used in conjunction
with the Hartley -Turner 215 loudspeaker
and its Box Baffle, provide the best in Sound
Reproduction.

The Prices are:

Hartley -Turner 215 Loudspeaker
Plus £4/14/3 Purchase Tax.

£14 10 0

Hartley -Turner True Bass Baffle £8 0 0
Hartley -Turner 20 -watt amplifier
Hartley -Turner Super Tone Control

Preamplifier

£33

£8

0 0

18 6

Illustrated literature sent free and post free on request
to:

H. A. HARTLEY Co. Ltd.,
152, HAMMERSMITH RD., LONDON, W.6

Telephone : RIVerside 7387

*ULTRA LOW
capacitance &attenuation
38 STOCK TYPES

for your

STANDARD or SPECIAL

APPLICATIONS
luQ2IM2I

111=1:17.1

TYPE Au, Filft IMPED.s1 O.D.
Cl 7.3 150 .36
C 11 6.3 173 .36
C 2 6.3 171 .44'
C 22 5.5 184 .44'
C 3 5.4 197 .64'
C 33 4.8 220 .64
C 4 4.6 2x29 1.03'
C 44 4.1 252 1.03'

CONNECTORS-R.G. CABLES

TRANSRADIO LTD.138A Cromwell Rd. London SW.7.

PRACTICAL HOME COURSES
IN

TELEVISION & RADIO
CONSTRUCTION

Here is the most interesting and economical way
of learning T.V. or Radio while building your own
set. Specially simplified lessons, tuition and equip-
ment. After building your set you will know how
to maintain it.

TELEVISION
Course with equipment

Suitable for 12" or IS" tube. Convertible
to projected T.V. Stations (for small
extra cost).

35 gns
or easy terms. Tube extra.

RADIO
Course with
equipment

from

7gns
upwards

POST THIS COUPON TODAY

To: LONDON RADIO COLLEGE
Dept. 127, 43 Grove Park Road, Chiswick, London, W.4.

Please send details of the T.V.  RADIO  Courses:

NAME

ADDRESS
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1

2

3

Microwave Test Gear
Metropolitan -Vickers electrical Company
announce a complete range of precision
microwave test gear for use in 3 in. x l in.
waveguide over a band of wavelengths from
10 cm. to 11 cm.

1 PRECISION ATTENUATOR Type 501

2 MATCHED LOAD Type 506

3 OSCILLATOR Type 508

4 FIXED ATTENUATOR Type 519

5 SHORT CIRCUIT Type 510

6 DIRECTIONAL COUPLER Type 504

4

5

6

Other Metrovick microwave
equipment includes variable at-
tenuator type 502, standing wave
detector type 512, wave meter
type 517, high power load type
515, S & X band spectrometer
type 518..

Full technical details will

be sent on request.

METROPOLITAN -VICKERS
ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER, 17 R/E 203
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SHORTAGE OF RADIO

and UV ENGINEERS

There is an assured well -paid future for those

trained and willing to train in electronics, radar and

radio. Modern industrial techniques demand more and

more highly trained personnel and the gap between
demand and supply is still widening.

This is your opportunity - write for our free
brochures giving full details of courses to :

E.M.I. INSTITUTES
DEPT. I27U, 10 PEMBRIDGE SQUARE, LONDON, W.2.

Telephone : Bayswater 5131/2.
The College associated with a world-wide electronics industry.

IAI8

1 YEAR COURSE
We offer full-time day
course for one year in the
Principles and Practice of
Radio and Television.
Next course commences
30th August, 1954.

3 YEAR COURSE
in Telecommunication En-
gineering (including oppor-
tunity for six months'
practical attachment). Next
course commences on
30th August 1954.

Associated with
6 H.M.V.'

MARCONIPHONE
COLUMBIA

etc.

NA1VAc
N DICATCP

LAM PS

(illustrations are actual size)

For all A.C. or D.C. mains voltages - long life -
negligible power consumption - extreme reliability

MAY WE SEND YOU A DETAILED FOLDER ?

STONEF ELD WAY, VICTORIA ROAD, RUISLIP,
MIDDLESEX Telephone: Ruislip 3366

111111111W41111111111
*.O. brown

"A"

TYPE
HEADPHONES

ADA/STABLE STEa REED
ENERGISING
COILS

RADIO
METAL

PPIAES

COBALT
STEEL
NiAGNETS

SPUN ALLPANIUM DIAPHRAGM

The first choice of

RADIO OPERATORS

throughout the world
These headphones feature a High Per-
meability Reed tuned to 1,000 c/s. and
coupled to a conical aluminium diaphragm.
Earpieces individually adjustable while in
use for sensitivity and power.hand1ng,
characteristic.
D.C. Resistance : 4,000 ohms.
Impedance: 16,000 ohms at 1,000 c/s.
The B. G. Brown range of headphones covers
types for many specific requirements.
Details of the full range are available in the
illustrated Brochure "W."-Sent on request.

*.(6. *own ttb.
SHAKESPEARE ST., WATFORD. HERTS.

Telephone: Watford 7241.
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VOLTAGE
WIRELESS WORLD

TRANSFORMERS IN RESEARCH

In problems of analysis today, the chemist is aided to an in-
creasing degree by electronics. However, spectroscopic

techniques and apparatus depend for their accuracy on a

reliable constant voltage supply, and here Advance

Constant Voltage Transformers provide the answer.

Purely automatic, and with no thermionic valves

or moving parts, they can be relied upon
to provide the stabilized A.C. voltage
so necessary in the laboratory.

Full details given in

folder W15 gladly

sent on request.

Illustration of spectrophotometer
by courtesy of Unicorn Instruments

CONSTANT VOLTAGE
TRANSFORMERS

ADVANCE COMPONENTS LTD.

MARLOWE RD., WALTHAMSTOW, LONDON, E.17. Tel: LARkswood 4366/7/8
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WE NOW GUARANTEE SEVEN COIL PACKS TO
MAXI ~Q BE THE FINEST OF THEIR CLASS IN THE COUNTRY.

11-) Mechanical Precision, design and
REGD. technical performance unsurpassed.

IN RESPONSE TO POPULAR DEMAND we have extended
coil packs to include a gramophone position ..

CP.4LIG & CP.4M/G

These compact 4 station pre-set coil packs are available for either
1 Long and 3 Medium wave stations (CP.4L/G) or 4 Medium wave
stations (CP.4M/G). A gram position is provided in which no
coils are in circuit and provision is made for switching in the pick-up
circuit. They may be used with any standard frequency changer
valve. I.F. 465 kc/s. Retail Price of each unit: 31/- plus 10/4 P.T.

Total 41/4.
Less Gram. position, 25/- plus 8/4 P.T. = Total 33/4. Less Gram. position, 32/- plus 10/8 P.T. = Total 42/8.

Send for our General Catalogue (Price 9d post free)

our latest range of

21/2" -P-
A compact 3 Waveband coil pack. Fully wired and require only
seven connections. A gram position is provided and provision
is made for switching in the pick-up circuit. Suitable dials are the
Jackson " SLS Spin Wheel " or " Full Vision." Any conventional
frequency changer may be used. I.F. 465 kc/s. Retail Price: 39/ -
plus 13/- P.T. = Total 52/-.

DENCO (CLACTON) LTD. 357/9 Old Road, Clacton -on -Sea, Essex

MANUFACTURERS
of

MAGNETIC RELAYS
POST OFFICE TYPE

3,000 and 600
Contractors to :

H.M. GOVERNMENT AND
LEADING MANUFACTURERS

COILS up to 80,0000.
CONTACTS up to 8 amps.

INSULATION up to 5 kV.

Specialists in Tropicalisation and
Inter Services Jungle Finish.

Conforming to A.I.D. and
C.I.E.M.E. standards.

PROTOTYPE Relays made to
specification.

POST OFFICE TYPE KEYS
supplied to specification.

Speedy deliveries
Enquiries invited

A.D. S. RELAYS LTD. Dept W.W.
12, STORE STREET, LON DON, W.C.I.

Tel. :MUSeum 2453

vie SHALL BE AT THE

RADIO SHOW
EARLS COURT
AUG 25 - GEpT 4

AND

SEE THE NEW RANGE

OF PRODUCTS BY

`TELEMAX'
THE EVER -POPULAR

PROJECTION TELEVISION
for your Own -Styled Cabinet

(TO PROJECT 4'x 3' PICTURE)

* 23 -valve
Superhet circuit.

* Sensitivity
better than 50
microvolts.

* Full bandwidth.
5-channelfacility

* Complete with
valves, c.r.t. and
optical unit.

* Chassis size
approx. 19' x 17'
x 15".

* Detailed Specification
from Manufacturers

TELEMECHANICS LTD.
3, NEWMAN YARD, NEWMAN ST., LONDON W.I

rkTit LANgharn 7965
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43ii //lIr

Reasons

for choosing

Direct

NEGLIGIBLE BACKGROUND NOISE
M.S.S. disks permit of a dynamic range greater than 6o db. at
78 r.p.m. (max. stylus vel. 8 cm/sec., r.m.s.) and greater than
54 db. at 33 r.p.m.

WIDE FREQUENCY RESPONSE
The quality of the equipment used is the only likely limitation
of the recording range of M.S.S. disks.

// A

CLEAN SWARF THROW
The anti -static properties of M.S.S. disks ensure that with a
correctly designed cutter the swarf is thrown towards the centre
of the disk in a manner allowing of easy removal.

HIGH RESISTANCE TO WEAR
The groove walls of all M.S.S. disks will stand up to con-
stant playback without diminishing the level of the higher

frequencies.

SUITABILITY FOR PROCESSING
M.S.S. disks fulfil all processing needs; a special feature is the
absence of the 'horn' or ' hangnail' at the groove edges even at
high stylus velocities -a valuable advantage in microgroove
recording.

4 10; Yfr;WfWr,, 4,.?%!3

Recording
RESISTANCE TO AGEING AND CLIMATE

M.S.S disks can be stored, blank or recorded, for indefinite
periods under extremes of climate without loss of quality or
performance.

// ff" J313
FOUR GRADES SAVE YOU COST

A grading system based on selection enables you to choose the
right priced disk for the job. For example, top grade disks must
be beyond reproach in appearance as well as performance, and
are, therefore, selected to conform to extra stringent standards
of quality.

Disks
,O;fiff,aM" il/YMM4 WS44,g XffilA

M s

Contractors to
The Admiralty
General Post Office
Ministry of Supply
British Broadcasting Corporation

M S S
POYLE CLOSE,

You can be certain of a perfect recording with M.S.S.
disks. That is why so many leading recording and broadcasting
companies throughout the world always use them. Let us send
you further information on the four grades of M.S.S. disks
available.

RECORDING COMPANY LIMITED
COLNBROOK, BUCKS, ENGLAND. Phone: COLNBROOK 284

0 Manufacturers of Sound Recording Equipment
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"Each ... the best in its class at moderate cost
Three combinations of amplifier and control unit, forming the ideal basis on which to develop home
high fidelity systems, ranging from the best at moderate cost, to the best regardless of cost . .

RD BABY de -luxe Mk.I I amplifier, with RD JUNIOR
Mk.I I pre -amplifier.
Providing the best performance possible at moderate cost.
Adequate output for normal domestic use, operation from
the majority of modern lightweight pick-ups, two radio
inputs. Wide range bass and treble controls; variable low
pass filter.

£29
RD BABY de -luxe Mk.I I amplifier, with RD SENIOR
Control Unit.
Increased sensitivity and greater flexibility of control. Both
high and low pass switched filters and provision for use with
tape recorders. Illuminated translucent panel.

RD SENIOR Amplifier and Control Unit.
The ultimate in present day amplifier performance. Increased
power output, C -core output transformer, and ultra linear
output stage with all its attendant advantages.

f3

£23)

43

I Iustrated leaflets post free on request. Trade and Export enquiries invited.

ROGERS DEVELOPMENTS CO.
Manufacturers of precision built sound equipment.

" RODEVCO HOUSE," 116, BLACKHEATH ROAD, GREENWICH, LONDON, S.E.IO
Telephone: TlDeway 1723. Telegrams: RODEVCO, GREEN, LONDON.

Demonstration Times Mon.-Fri. 9.30-5.30. Sat. 9.30-12.30.

 T/V TECHNOLOGY
 RADIO ENGINEERING

 ELECTRONICS
 RADIO SERVICING

I /,\\ FOR

REDUCED
-L: SUMMER

FEES
USE COUPON

NOW! \\.
I !I \

There's a big future in TiV and Radio. Act now! Increase
your knowledge. Back up experience with a sound theoretical
background. I.C.S. offer courses of instruction in-

TiV TECHNOLOGY  ADVANCED SHORT-WAVE
RADIO  RADIO ENGINEERING  RADIO SERVICE
ENGINEERING  RADAR  BASIC ELECTRONICS.

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 ail books needed. Examination students coached

until successful.

Dept. 223E, I.C.S., 71 Kingsway, W.C.2.

INTERNATIONAL CORRESPONDENCE SCHOOL S
Dept. 223E, International Buildings, Kingsway, London,

W.C.2.
111FI am interested in your special Summer Term offer.

Subject

Name Age
(Block letters, please)

Address

ICS

A valuable new book for electrical
and electronics engineers

LAPLACE TRANSFORMS FOR

ELECTRICAL ENGINEERS
By B. J. STARKEY, DIPL. ING., A.M.I.E.E.

A presentation of the theory of Laplace
transformation in which a physical vocab-
ulary rather than a purely mathematical one

is used as far as possible. This method of
analysis has become of increasing importance

to electrical engineers in many fields, and
the work is designed to provide a thorough

treatment of the subject in a language with
which they will be familiar.

30s. net. By Post 30s. 8d.

From booksellers or direct from :-
Iliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1
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FOR USE WITH
THE GOODMANS

VIBRATION
GENERATOR
MODEL V.47

or where small
scale vibration

testing is
involved.

-

.011110 .411.11.1.

(1/2/14,1

Lpa-kni.-2 OSCILLATOR

for VIBRATION GENERATION

qnd investigation

-provides a stabilised 10-10,000 c/s. supply
A vibration generator depends for its accuracy largely upon the
suitability of its driving equipment. Goodmans-who pioneered
vibration generators in this country-have now produced a self-
contained drive unit consisting of oscillator, amplifier and power
pack. Although primarily intended for use with Goodmans Model
V.47 Generator, it will also find wide application in the laboratory
and in industrial processes where a high quality source , of
audio frequency is required. A brief specification of this latest
Goodmans product is given below, and full circuitry details are
available on request to " Vibration Dept. W".

Brief Specification
Frequency range -10-10,000 c/s. in 3 ranges.
Power output -5 watts into 3 ohms.
Output Level Stability- L0.05 db 10-10,000 c/s.
Distortion-less than 0.2%.
Hum level -72 db down on 5 watts.
Power supply -100/115 v, 200/225 v 2 :3 250 v,

50-60 c/s. 75 watts.
Weight -45 lb.
Dimensions-161in. x 13in. x llin.

GOODMANS INDUSTRIES LTD., AXIOM WORKS, WEMBLEY, MIDDX. Telephone : WEMbley 1200 (8 lines)
GD
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itutustui is Sotv4u)Vatuerestiovellhablents
WITH THE

Mallard HIGH SPEED VALVE TESTER

Industries which deal extensively with radio and other
electronic equipment are finding the Mullard High Speed

Electronic Valve Tester ideal for routine checks. This

instrument provides the quickest method of checking large
quantities of valves, and can be operated if necessary by non-
technical personnel after only a few minutes' instruction.
Write for full details and a copy of the folder "High Speed
Testing in Industry" to Department E.V.D. at the address below.

Mullard
MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, W.C.2

GIVE YOUR WINDINGS
A GOOD LIFE

IMPREGNATE WITH A BLICKVAC
HIGH VACUUM IMPREGNATOR
Full range of models available to meet the
needs of

* The large-scale Producer.
* The Research Laboratory.
* The small Rewind Shop.

BLICKVAC UNITS MEET THE
MOST STRINGENT SPECIFI-

CATIONS.

Outstanding features:
* Ease in Control. * Simple attachment of auxiliary
autoclaves. * Best quality fittings. * Fully demountable
to facilitate cleaning.
UNEQUALLED FLEXIBILITY AND PERFORMANCE.
Units available for:

VARNISH BITUMEN
WAX POTTING RESINS

If your problem is Coil Impregnation

CONSULT BLICKVAC
Write today to

HAMILTON ROAD WORKS. HAMILTON ROAD, S.E.21
Associated with Buck Time Recorders Ltd., Blick Engineerng Ltd.

Introducing

MVM266A

...packing
and

preservation
'On Site'

Whenever speed, size, con-
venience or securitysuggest
that packing on site is prefer-
able to transporting
productsto an E.P.S. Centre
for scientific packing and
preservation, this new
mobile service will bring the

full resources of a complete packing design and production
organisation to you. Specially selected, trained and equipped
teams of experts are now available for packing and preservation
' on site' anywhere, and they will work independently or as
part of your organisation, according to need.
This ' on site' service lends itself particularly successfully to
work involving PLASTIC SPRAY COATING. If you have a
problem to which 'on site' service might
apply, we shall be glad to discuss it with you. QpCKED

EXPORT PACKING SERVICE LTD.
I

Imperial Bldgs., 56 Kingsway, London, W.C.2. <3 11; p.,
Telephone: CHAncery 5121/2/3

and at:
CARDIFF ' BANBURY ' MERTHYR SITTINGBOURNE --q/NG SAP

A NEW
regular feature of
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A PROVED RANGE

OF MULTI -WAY

PLUGS AND
SOCKETS WITH
UNUSUALLY LOW
INSERTION

PRESSURES.

Multi -way Plugs and Sockets with years of
experience and application behind them. When specifying these high quality
components you will be assured of less insertion pressure per contact than any
comparable product can offer, great versatility, and suitability for humid conditions.
For rack mounting applications greater latitude in matching up eases the designers
problem, and the range of 4, 8, 12, 20 and 28 way units will be found to cover
almost every requirement. Widely used by such manufacturers of high quality
equipment as :

Messrs. Marconi's Wireless Telegraph Co. Ltd.
Messrs. Standard Telephones & Cables Ltd.
The English Electric Co. Ltd.

Full details will be gladly supplied upon request.

POWER CONTROLS
LIMITED

EXNING RD., NEWMARKET PHONE: NEWMARKET 3181
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FOR WIDE RANGE FREQUENCY AND VOLTAGE

AUDIO FREQUENCY SIGNAL GENERATOR
Model L063

to ± 1+% or 0.5 cycleAccuracy

 Completely Self-contained
 Operates from A.C. Mains -Stabilised Voltages

FREQUENCY RANGE: 50 cycles to 55,000
cycles.
BASIC RANGE: 50 -550 cycles direct reading
on a 6" diameter scale over an arc of 300.
MULTIPLIER: I, x 10, x 100.
TOTAL SCALE 1 ENGTH: 45-.
Alternatively 30 -33,000 cycles

or 10 11,000 cycles.

BRITISH PHYSI
Tel.: RADLETT 5674-5-6

Here is a standard calibrated audio frequency voltage
generator designed to cover a wide range. The use of
high value capacity components in the bridge circuit
allied to the two valve phase -shift oscillator which is
equipped with fully automatic electronic feed -back
control, results in a circuit of exceptionally high
stability.
Please write for full specification.

......

LABORATORIES
Radlett HERTS

dmBP I 4

8
G N S
INCLUSIVE

SPECIFICATION:
Truvox mark 3 tape deck. Speeds: 71 and 31 or
3 and 1 i.p.s. Genuine rexine covered cabinet.
7" x 4" elliptical face forward speaker. 5 miniature
B.V.A. valves and magic eye. Provision for two
spare spools of tape. Variable tone control. Internal
speaker muting switch. Extension speaker socket.
3 watts output. Crystal microphone and " Scotch
Boy " tape included. Full particulars from:

CONCERTO RECORDERS
SOUTHERN RENTALS LTD.

54 Lansdown Place, Hove, Sussex. Tel. Hove 70776

M. R. SUPPLIES Ltd.
(Established 1935)

Trustworthy offers of first-class material in brand-new condition, unless otherwise
stated. We are proud of our reputation for diligent service. All prices nett.
CAMBRIDGE UNIPIVOT MICRCAMMETERS, Deflection 0/60 microamps. In
standard moulded housing 7in.. x 6fin. x 3im, with Sin. mirror scale. For lab.
bench use horizontally. Extremely low internal resistance, average only 10 ohms.
Ex. Govt., brand new, tested. Very few at £7/17/6 (despatch 2/6). These fine
instruments are seldom available from surplus sources.
NICROAMMETERB(firstmlass makers). Deflection 0/50 microamps, first grade m/coll,

price.panel

mount in projection housing, 311n. dia. by 5in. proj. Brand new, 52/6 (des. 1/6).
Also a few new 21in. round flush panel, 0/50 microammeters, first grade m/coil, same

AMMETERS. 0/5 amps. D.C., 2in. square flush panel mount, 9/6 (des. 9c1.).
MINIATURE GEARED MOTORS. 12/24 v. D.C. operation. Final shaft speed 4 to
10 r.p.m. (according to voltage used). Length over motor and gearbox 41in., dia. 2in
Supplied in metal housing, with filter, from which the geared motor can be easily
detached. ( These are aircraft recognition " Flasher" motors with make and break
contact -operating cam not supplied). Many uses, including left- and right -turn
flashing car signal, new, 37/6 (des. 2/-).
SHADED POLE INDUCTION MOTORS (Hoover' SP201), 200/250 v. A.C. Speed
960 r.p.m. Torque 130 grm./cms. Body 3/in. x 21in., shaft 1M. peel. Very silent
running. New 27/6 (des. 9d.). We also have other makes of S.P. motors.
ELECTROMAGNETIC COUNTERS, operating from 24 v. D.C. (or 50 v. A.C.). Each
unit contains two separately energised counters, each counting up to 9999 and one or
both can be used at the same time. Manual reset. Speed exceeds 1,000 counts per
minute, if required. In cylindrical housing Sin. high with 3in. dia. window. For panel
mount 31in. hole required. These are brand new in moisture -proof pack, 37/6
(des.RA CONVERTERS. Input 12 volts D.C. output 230 volts A.C. 60 cycles,
100 watts. Brand new machines in special moisture -proof pack -the perfect unit
for locations where standard mains voltage is required from low tension input. A
few only at £41101- each (des. 5/-).
CAPACITOR/INDUCTION MOTORS. 220/240 v. 50 c. 1 ph. Highly efficient motors
with motor shaft (1440 r.p.m.) and geared right-angle shaft (300 r.p.m.(. Continuously
rated for use at either speed (or both). With correct capacitor, £41101- (des. 2/6).
These are all tested and perfect.
F.H.P. GEARED MOTORS. We are probably the largest stockists in Loudon. Series
wound universal 220/240 v. A.C./D.C. reversible. Average overall length, 81n.
Final speed 100 or 50 r.p.m., either £5/17/6 (des. 2/6). Final speed 10 or 1 r.p.m.
either £6/18/6 (des. 2/6). Also cap/ind. type, 230/250 v. 50 c. 1 ph., reversible,
choice of final speeds: 17, 33, 46 or 92 r.p.m., any one with correct capacitor, £8117/6
(des. 2/6). Also double reduction cap./ind. units, very high torque, 0.2 to 10 r.p.m.
£11/10/- (des. 3/6). SMALL GEAR BOXES, double worm gear, 300/1 reduction,
in die-cast housing, 21in. x 2fin. x 2in. Final shaft tin. dia. by lf in. proj. Ball
beating, transmission up to 1/6th H.P., 42/6 (des. 1/6).
LONDE% MINIATURE MAINS RELAYS, 230 v. A.C. coil, 2 -pole " make," 5 amps.
Size: 21in. x 11in. x lin. Silent in operation, 12/6 ides. 9d.).
INSTRUMENT RECTIFIERS. We have a limited supply, brand new, ex -well-known
makers. 5 mA. copper oxide, 8/6.

We are stockists of Stuart Electric Pumps, Philips Variable Transformers, B.P.L
Measuring Instruments, Small Geared Motors of various makes. Details on request.

M. R. SUPPLIES, Ltd., 68 New Oxford St., London, W.C.1
Telebhone : MUSeum 2958
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RELAYS
SERIES 1265
SEALED D.C. Operation

Standard coil voltages
up to 5o Volts D.C.

This relay employs the
solenoid principle with con-
tacts operated through a

lever movement. The bal-
anced design is an important
advantage under high accel-
eration, and the contacts will
carry 20 amps at 24 Volts D.C.

Two small types for BIG loads
Both the relays illustrated combine strength with high current carrying capacity, and
are designed to ensure long, trouble free life. Made from highest quality materials
throughout, they may be the answer to your switching problem, especially if space
is restricted.

SERIES 151
A.C. Operated

An exceptionally small relay
in proportion to the contact
rating of 15 Amperes, a
feature is the heavy overload
it is capable of withstanding
for short periods, rendering
it particularly suitablefor such
applications' as starting low
voltage D.C. motors. Coils are
available in all standard
voltages up to 25ov.
A.G. and 14ov. D.C.

Telephone Newmarket 3181

and 156
D.C. Operated

MAGNETIC DEVICES LTD
NEWMARKET MD 3
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OSMOR " "
Coil Pack

radio products ltd.
(Dept. W.56) 418, BRIGHTON ROAD, SOUTH
CROYDON, SURREY. Telephone : Croydon 5148/9

These really powerful units in compact form give quality and performance right out of proportion to their midget size
and modest cost. Osmor " Q " Coilpacks have everything that only the highest degree of technical skill can ensure-
extra selectivity, super sensitivity, adaptability. Size only If x 3f x 2f, with variable iron -dust cores and Polystyrene
formers. Built-in trimmers. Tropical ised. Prealigned, receiver -tested and guaranteed. Only 5 connections to make.
All types for Mains and Battery superhets, and T.R.F. receivers. Ideal for the reliable construction of new sets, also for
conversion of the 21 Receiver, TR.1196, Type 18, Wartime Utility and others. Send to -day for particulars !

CHASSIS CUTTER
Type Hole Sizes

I lin. x ISin.
2 fin. x
3 fin. x Ilin.
4 !fin. x 2in.
Illust. price list on

request.

OSMOR STATION SEPARATOR
The Separator may easily be tuned to eliminate
any one station within the ranges stated and
fittings takes only a few seconds. Sharp tuning
is effected by adjusting the brass screw provided.
Complete with plug, socket and full instructions
-nothing to add. 7/6 POST FREE

TYPE METRES
1-141-250
2-218-283
3-267-341
4-319-405
5-395-492
6-455-567
7-1450-1550
8-410-550 k/c.

SEPARATE
COILS

4,-
A full range is available
for all popular wave-
bands and purposes.
Fully descriptive leaflets

and connection data available. Just note these
" 5 Star " Features.
* Only lin. high. * Packed in damp-proof
containers. * Variable iron -dust cores.
* Fitted tags for easy connection. * Low
loss Polystyrene formers.

MW TRF REACTION COIL
TYPE QR 11

A 3 -winding coil for 4,9
use in an aerial or
HF stage with vari- EACH
able core. (Matches with coils
QA I I and QHF I I at 4/. each.)
For L.W. similar coils QR12 (4/9),
QAI2 and QHF12 (4/- each) are
available.

Various attractive dials to suit coilpacks available.

irr
tSendure

efficient

(stamps) s )
Theor

I

reallyite1

Circuit and practical
Drawings, 6 -valve ditto, 3 -valve (plus rectifier)
T.R.F. circuit, Battery portable superhet circuit,
Coil and Coilpack leaflets, Chassis Cutter leaflet,
radio and component lists, and interesting minia-
ture circuits, etc.
We keep stocks of many radio components for use
in published circuits, including:-

WIRELESS WORLD"
" No Compromise " TRF Tuner. " Midget
Mains Receiver." Sensitive 2 -valve Receiver.
Television Converter (special coils in cans avail-
able), Midget Sensitive TRF.

" PRACTICAL WIRELESS "
Coronet Four ; Beginners' Superhet ; Modern
High Power Amplifier 2 ; Attache Case Portable :
RI155 Converter; A.G. Band -Pass 3 ; Modern
I-valver ; 3 -speed Autogram.

I.F.s. 465 k,c. Permeability -tuned with
!flying leads. Standard size !fin. x lAin. x II
I 3i -in. For use with OSMOR coilpack's and.

I
others, 14/6 pair. MIDGET I.F.s. 465'
k/c. fin. x lin. x 2fin., 21/. pair. PRE -II

LALIGNED, 1/6 extra, both types_--!

MM",wovviow
OUR TECHNICAL DEPT. WILL BE PLEASED TO ANSWER (BY LETTER ONLY) ANY ENQUIRY RELATING
TO CIRCUITS IN WHICH OSMOR COILS OR COIL PACKS ARE USED OR ARE INTENDED TO BE USED,

Ifs a
small

world

SIZES decrease to save weight and
space, and so components too
become lilliputian. Amplivox
manufacture a range of sub-
miniature components for all
branches of the electronics

industry :- earphones
and microphones;

volume controls and
miniature switches ;

plugs and sockets;
valve and transis-

tor holders.

We invite your
enquiries.

Literature and
prices will be
provided on
application,

2, Bentinck Street London, W.I.
WELbeck 2591

* H.R. TERMS AVAILABLE

Non -Resonant
Sand Filled
Corner

Assemblies
TYPE MVC for 12" units " Con-
temporary" or "Traditional"
designs in oak, walnut, mahog-
any, maple, etc. £16 16 0
.4 CONTEMPORARY

TRADITIONAL 91

Complete with Wharfedale
W12 CS bass unit, cross -over,
Super 5 or Super 8 CS AL, HF
level control and top baffle

from £37.0.0
ALSO AVAILABLE
TYPE SVC/A for 8" and TYPE SVC/B

for 10" units L12 .12. 0 This and other high fidelity equipment
is demonstrated at our showrooms Daily
10.30 a.m.-5.30p.m. Saturdays 10.30
a.nz.-12.30 p.m.

B. K. PARTNERS LTD.
229 Regent St., London, W.I. (Entrance Hanover St.) 'Phone REG 1051 &7363
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PREMIER RADIO CO.
B. H. MORRIS & CO. (RADIO) LTD. EST. 40 YRS.

(Dept. W.W.) 207 EDGWARE RD., LONDON, W.2. Tel.: ANIBassalor 4033 & PADdington 3271

MAY BE BUILT FOR

£31.19.7
including all valves.
(plus cost of CRT)

The NEW

PREMIER TELEVISOR
Brief Technical Details are as follows:

20 valves (plus tube) Superhet Receiver, tunable from 40-68 Mc/s
without coil or core changing. Wide Angle scanning Flyback EHT
giving 14 kV, Duomag Focaliser, permanent magnet focussing with
simple picture centring adjustments, suitable for any I7in. or
wide angle Tube, may also be used with a I2in. Tube with very minor
modifications.

VISION CIRCUIT Common RF Amplifier single valve frequency
changer, two IF stages, Video Detector and Noise Limiter followed by
special type of Video Output Valve. ALL COILS PRE TUNED
ASSURING ACCURATE ALIGNMENT AND EXCELLENT BAND-
WIDTH.

SOUND CIRCUIT Coupling from anode of frequency changer
two IF stages, Double Diode Triode detector and first LF Amplifier
Diode Noise Limiter and Beam type Output Valve, feeding a 10in
Speaker. ALL COILS PRE -TUNED

TIME BASES 2 valve sync. Separator, giving very firm lock and
excellent interlace.

LINE TIME BASE Blocking Oscillator using a pentode driving a
high efficiency output stage comprising Ferroxcube Cored Output
Transformer with Booster Diode.

FRAME TIME BASE Blocking Oscillator driving a Beam Output
Valve coupled through a Transformer to the high efficiency FERROX-
CUBE Cored Scanning Coils.

POWER PACK Double wound Mains Transformer supplying all
L.T. and H.T. using two full -wave Rectifiers.

THE COMPLETE TELEVISOR IS SAFE TO HANDLE, BEING COMPLETELY ISOLATED FROM THE MAINS BY A DOUBLE
WOUND MAINS TRANSFORMER. ALL PRESET CONTROLS CAN BE ADJUSTED FROM THE FRONT, MAKING SETTING
UP VERY SIMPLE.

The Televisor may be constructed in 5 easy stages: (I) Vision, (2) Time Base, (3) Sound, (4) Power Pack, (5) Final Assembly. Each stage isfully
covered in the Instruction Book, which includes layout, circuit diagrams and point-to-point wiring instructions. The Instruction Book also includes
full details for converting existing Premier Magnetic Televisors for use with modern wide angle tubes. All components are individually priced.

Console Cabinets in figured walnut can be supplied for the above receiver
at a cost of 11.3110/-, plus 21!- packing and carriage, as previously advertised. Instruction book 3/6 Post Free.

The PREMIER De luxe )C) kia42.skADIL MAGNETIC TAPE RECORDER KIT

Including ALL parts, Valves, Portable Ca binet,8in. Loudspeaker, Tape -
Table, Reel of 'Scotch Boy' Tape and Rewind Spool,and Microphone. PRICE E31.4.0
THE 7 -VALVE AMPLIFIER IS SPECIALLY DESIGNED

FOR HIGH QUALITY REPRODUCTION

Brief specification: VALVE LINE-UP: EF37A First Stage, 6SL7
Second Stage and Tone Control; 6V6 Output 6X5 Rectifier; VT501
Bias and Erase Oscillator; 7193 Record Level Amplifier; 6U5 Magic
Eye Record Level Indicator. OUTPUT: 4 Watts. FREQUENCY
RANGE: 50 c.p.s. to 9,000 c.p.s. CONTROLS: Volume; Record/
Playback Switch; Treble Boost; Bass Boost-on/off.
MICROPHONE Crystal-specially desi good for Premier by famous manufacturer

SEPARATE UNITS CAN BE SUPPLIED AS LISTED BELOW
AMPLIFIER KIT (including 8in. Speaker) . £11 0 0 plus 5/- Pkg.. Mr.
AMPLIFIER (already built, wired and tested) £14 15 0 Plus 7/6 pkg./cam
LANE TAPE TABLE & REWIND SPOOL £17 10 0 Plus 1/6 pkg./can.
PORTABLE CABINET (reline covered) £4 19 6 Plus 51- Pkg./tarn.

MICROPHONE £2 19 6 plus 1/- pkg.icarr.
REEL OF NEW M.C.-2-III " SCOTCH BOY " TAPE

(1,200I1.) 15 0 plus 1/- pkg./ear:.

* INSTRUCTIONAL BOOKLET 2'6
This is credited if a complete kit of the Tape Recorder is ordered.

Supplied completely assembled 39 GNS.
Plus I gn. Pkg. & Carr.

TERMS OF BUSINESS: Cash with order or C.O.D. over £1. Please
add 1/ -for Post Orders u::der 101-, 1/6 under 401 -,unless otherwise stated.
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ONLY A FEW LEFT!

PREMIER RADIO COMPANY

THE 'SOBELLf 4-VALVTABLEE

RECEIVER
SUPERHET

FAMOUS

M. & L. WAVEBANDS
Valve line-up: 12J7, 35L6'
1487, 35Z4.
Entirely transportable and
unusually sensitive owing to
special feed -back circuit em-
ployed. Housed in attractive
plastic cabinet.
Choice of 2 colours -Brown
and Cream.
Carrying handle incorporated in
200/530 A.C./D.O. mains.

Plus 5/- Pkg./carr./Ina

design. use

Fully covered by Manufacturer's Guarantee

METERS
Large stocks available, a low of which are enumerated

Full Scale Seale External
Deflection Length Dimensions

in. In.

Movement

19 29 round R.F. Thermo .. 7/6
19 29x 29 R.F. Thermo ., 7/8
19 29 x 29 R.F. Thermo .. 716

20 A 19 29 round 31/C 8/6
40 A 19 29 round M/0 8/6
1.5 mA. 19 29 round 12/6

5 ma. 2 39 round 7/6
6 mA. 2 39 round 16/9

50 ma. If 290 29 M/O 7/6
2 29 x 29 M/0 6/6

40 V .. 19 29 x 29 31/C 8/6

FILAMENT TRANSFORMERS
Input 230 v. A.C. Output 12 v. at 1 amp. Completely
shrouded. Price 9/11.

WHY PAY MORE?
WILLIAMSON AMPLIFIER KIT 15gns.
Plus 7/6 post, pkg. A ins.
This kit Is absolutely complete and all components are
guaranteed exactly to author's specification.
WILLIAMSON OUTPUT TRANSFORMER
(Author's spec.), 3.6 ohms sec. £4.4.0

MAINS TRANSFORMER SP425A r(with
additional 6.8 v. 3 a. and capable of supPlyinir an
extra 50 mA. for Pre-amp.or Feeder Unit) 22.12.6

T.V. PRE -AMPLIFIER
Amplifier Unit Type 208A using 2-VR91 valves suitable
for operation on London frequency. Brand 19/ 6
New. Plus 1/6 pkg. and carr.

-41111.-4111.--416.4116-411.416.416.41b416....alas.111.4111....
Build these NEW PREMIER DESIGNS

BATTERY PORTABLE RADIO

f RECEIVER

MAY

BE
£7 18 0

Flue 2/6 Pkg.
BUILT FOR and Carr.

4 miniature Valves in a Superhet Circuit
covering medium and long waves.
Rexine covered Cabinets I liin. x 10in. x
Sfin. in two contrasting colours. Wine
with Grey Panel, or Blue with Grey
Panel, please state choice when ordering.
THE SET MAY BE USED EVERY.
WHERE -home, office, car or holidays.
INSTRUCTION BOOK, 1/6 (Post
Free) which includes Assembly and
wiring diagrams, also a detailed
Stock List of priced components.

GRAMOPHONE PRE -AMPLIFIER
Power requirements 200/250 v., 2 mA. and 6.3 v..3 a.,
this may be taken off existing radio.
All the components to build the above unit, 22/6. plus
1/6 pkg. and postage.

HIGH QUALITY RADIOGRAM CHASSIS
A limited quantity of these Chassis which were produced
by a leading manufacturer of quality Radiograms are
available.
The 3 waveband 5 valve Superhet circuit utilises the fol-
lowing Valves 6K80 -Frequency Changer, 6B00 -
IF Amplifier, Detector and AVC, 601.70 -Pickup
Amplifier mad AF Amplifier, 8V6G-Beam Power Output
Tetrode, 5Z4G-full wave Rectifier.
A special Gramophone ore -Amplification circuit Is used
giving very high gain on any type of Pickup. Also
ncluded is a continuously variable Tone Control. The
large horizontal tuning scale measures llin. x 3 lin.
Chassismeasures 1491n. x 9in. x 8in. The Chassis was
designed to fit into a Radiogram costing £79.

113 . 19 .6 aPnl7e5LilZ kingOur Special price is

POWER SUPPLY
UNIT

Incorporating output stage.
Supplies an output of 250
volts at 80 mA. which is
suitable for the R1155
with the output stage.
Jonee plugs for connecting the Power Pack to the Re-
ceiver are included. The 0V6 output stage complete
with Output Transformer and 691n. speaker is built
into the unit. Price £5151-. plus 5/. packing and carriage

ink
CORRECT ASPECT WHITE
Rubber Mask -Round or Flat

fin. 8/6 Sin. 9/6
16/11 15in. 27/6

TRF RECEIVER 4 -WATT AMPLIFIER

MAY BE BUILT
FOR

Plus 2/6 Pkg.
& Carr.

The circuit is the latest type TRF using 3 valves and
Metal Rectifiers for operation on 200/250 A.C.
mains. Wave band coverage is 180;550 metres on
medium wave and 800,2,000 metres on long wave.
The diali is illuminated and the Valve line-up is
6K7 H.F. Pentode 617 Detector and 6V6 ---Output.
The attractive Cabinets to house the Receiver size
I2in. long, 64 -in. high, 5fin. deep, can be supplied
in either WALNUT or IVORY BAKELITE orWOOD.
INSTRUCTION BOOK 1/- (post free) which
includes Assembly and wiring diagrams, also
a detailed Stock List of priced components.

MINIATURE TUNING CONDENSERS
2 -gang .0005 mid. with trimmers 6/9

PREMIER VARIABLE IMPEDANCE
" MATCHMAKER" M.0.15 OUTPUT

TRANSFORMER
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 60 henries
15 watts audio 100 mA. Price 451-.

LOUDSPEAKERS
ELAC-tilin. dia., Moving Coll, 15 ohm imp. .. 15,-
PLESSEY-3in. dia., Moving Coil, 3 ohms imp. 9/11
ELAC-39in. dia., Moving Coil, 3 ohms imp. 15/-
0OODMANS-5i n. dia., Moving Coil, 3 ohms imp. 15/6
ELAC--Sin. dia., Moving Coil, 3 ohms imp. 19/6
PLESSEY-bin. dia., Mains Energised, 3 ohms

imp. (600 ohms field) with Pentode Transformer 22/6
PLESSEY--8in. dia., Main Energised, 3 ohms

imp. (600 ohms field) 19/6
PLESSEY-10in. dia. Moving Coil, 3 ohms imp 23/6
GOODMANS-121n. dia., Moving Coil, 16 ohms

Plus 5/- packing and carriage 98/13
VITAVOX-1112/20 12in. dia., Moving Coil,15 ohms

imp.
Plus 5/- packing and carriage.

SPECIAL OFFER

A 12in. TRUVOX P.M. SPEAKER
(2-3 ohm Voice Coil) For only
These are brand new in Maker's Cartons 47/6Plus 3/6 Pkg. and Carr.

MAY BE Plus 2/6 Pkg.
BUILT FOR £410. & Carr.

Valve line-up SSL7, 6V6 and 6I5. FOR A.C.
MAINS 200/250 VOLTS. The twin triode 601,7
is used for preamplification and also for a com-
prehensive tone control circuit, which Includes
two very wide range and continuously variable
tone controls for bass and treble. The output
Valve Is of the beam type and feeds4 watts into
a specially designed output Transformer which is
suitable for either 3 ohm or 16 ohm Speakers.
Negative feed -back is applied from the secondary
of the output Transformer over the whole
Amplifier to the input stage giving an excellent
frequency response. Due to the high gain and
wide range tone controls any type of pick-up
may be used. Overall size 9 x 7 x Sin. Price of
Amplifier complete, tested and ready for use,
£5151-, plus 3/6 pkg. and car,
INSTRUCTIONS BOOK, 1/-. (Post Free) which
includes Assembly and wirine diagram, also a
detailed Stock List of priced components.

.414,16.1110,119,.416.1191.-110.-110,10,....10.116.

ACCUMULATORS
2 volt 10 amp. (by famous maker)
2 volt 16 amp. 4/11

5/11

MOVING COIL METER
A super quality Moving Coil Meter basic movement 2 mA.
and 4 mA. Scale dimension 29in. Overall dimensions
291n. dia. lein. deep. Bakelite Case projecting type. At
present scaled 1 amp. R.E. By removing therm° couple,
reversing scale and recalibrating the meter, a high grade
test instrument with any range above the basic F.S.D.
may be built up. Price 2 ma., 5/9, 4 mA., 4/9.

MICROPHONES
LUSTRAPHONE: Moving Coil; High Impedance.
stand Type: 25/15/6 -Hand Mike 26/6/,
RONETTE--Crystal Mike: Incorp. the Filter Cell Insert;
High Import. Ball Type: 23/19/8.
CRYSTAL MICROPHONE--Rothermel 2A056. Especi-
ally recommended. 22/19/6. Table stands 1 or all the
above 10/8 and 17/6.
ACOS. High impedance Crystal Microphone, type 35.1,

25/,
ACOS. High Impedance Crystal Microphone, type 33.1,

£2/10/-.
ACOS. '1111C 30' impedance Crystal Microphone £2/101-.
(This Microphone can be used as e ither Hand or Desk type

CRYSTAL HAND MICROPHONE
High Impedance. Excellent frequency response, light
weight. Gives very high quality results when used with
tape recorder, amplified for any type of P.A. equipment.
Complete with screen lead and plug plus 1/6 Pkg. R Carr.
Price 22/6.

CRYSTAL MICROPHONE
An entirely insulated crystal microphone which can be
safely used on A.C./D.C. amplifiers. High impedance.
No background noise, really natural tone. The ideal
Mike for tape, wire and sound projectors. Price 22,8.
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Limited supplies of C.R. TUBES
VCRSI7C
651n. picture. This tube is a
replacement for the VCR97 and
VCR517. Guaranteed full site
picture.
Price 35/- Pl. 2/6 pkg., carrbas.
VCR516
9in. blue picture. Heater volts 4 ALL BRAND
Anode 4 Kv. In manufacturers' NEW
original carton. 23119/6. Plus 5/- pkg., cart., Ins.

QUALITY CRYSTAL PICK-UP
ROTHERMEL TYPE U48 26I -

Plus 1/6 Pkg. and Carr.

PREMIER RADIO COMPANY

GRAMOPHONE
CABINETS - Portable

By famous manufaciurers
Substantial Wooden Case,
Rexine covered, Including
wooden motor board. Outside

Hgt. (when closed)
55inlength 15In., depth
13}1m, Clearance space.
under motor board when
closed 2iin.

Price 2216, plus 2/6 pkg., carr.

Carrying handle and clip supplied free.
SPECIAL OFFER

PREMIER MAINS TRANSFORMERS
All primaries are tapped for 200-230-250 v. mains 40-100
cycles. All primaries are screened.
SP175B, 175-0-175, 60 mA., 4 v. Cal 1 a.. 4 v. ®

2-3 a. 15/-
5P350A, 250-0-250, 100 ma., 5 v. 2-3 a., 6.3 V.

®2.3a. 21/-
5P351, 350-0-350, 150 mA., 4 v. ® 1-2 a., 4 v. ©

2-3 a., 4 v. ® 3-6 a 25/-
5P352, 350-0-350, 150 mA., 5 v. 2-3 a., 6.3 v. 2-3 a ,

6.3 v. 2-3 a. 30/-
5P501, 500-0.500, 150 mA., 4 v. ® 2-3 a., 4 v.

2-3 a., 4 v. GI) 2-2 a., 4 v. ® 3-5 a. 37/-
3P501A, 500-0-500, 150 mA., 6 v.,® 2-3 a.. 6.3 v

(a) 2-3 a, 6.3 v. ®2-3 a. 40/-
SP425A, 425-0-425, 200 mA., 6.3 v. ® 2-3 a., 6.3 v

3-5 a., 6 v. ® 2-5 a 5216
250-0-250, 80 mA., 8.3 v. ® 4 a., 5 v. ® 2 a 19/6
350-0-350, 80 mA., 8.3 v. ® 4 a., 5 v. ® 2 a 19/6
200-230-250, output 3 v.-30 v. 0 2 a. 17/6

Type K3/25

RECTIFIERS
E.H.T. Pencil Type S.T.C.
650 v. 1 mA.

K3/40 3.2 kV. 1 mA.
K3/45 3.6 kV. 1 mA.
K3/50 4 kV. 1 mA
N3/160 12 kV. 1 mA.

4/7
IV-
8/2
818

21/6
H.T. Type S.T.C.

Type RM1 125 v. 60 mA. 41-
 WW2 126 v. 100 mA. 4/6

11513 125 v. 125 mA. 5/6 RM4 250 v. 250 mA. 18/-
L.T. Type Full Wave

6 v. 1 amp. 41-
12 v. I amp. 81-
12 v. 2 amp. 1019
12 v. 4 amp. 15/-

A.C.R.I. C.R. TUBES
551n. screen. 4 volt Heater. This Electrostatic Tube
is recommended as eminently suitable for Television.
15/- plus 2/6 Pkg., CHM and ins. Data sheets eupplied.

" MASTERADIO"
VIBRATOR PACK

6 v. Input 180 v. 35 roA. output com-
plete with valve rectifier and leads,
39/6. Plus 5/- pkg., cart.

ALUMINIUM CHASSIS 18 s.w.g.
Substantially made from Bright Aluminium, with four sides
7 x64 x 2in 4/- 10 x 9 x 3in. .... 7/-
7x Sf x 2in 3/9 12 x 10 x 3in. .. 7/9
94 x44 x 2in. 4/3 14 x 10 x 3in. .. mi
10 x8 x 2lin. 516
12 x9 x 2SIn. 7/- 16 x 10 x 3In. .. 8/3
14 x 9 x 211n. 7/6 16 x 8 x 2Sin. .. 8/ -

ALUMINIUM PANELS 18 s.w.g.
7 xfiin 1/3 7 x 41n.

94 x 6in. 1/8 94 x 4In. 1/5
10x 9in. 2/2 10 x 7In. 1/11
12 x Ilin. 218 12 x 7in. 2/5
14 x 9in. 3/2 14 x 71n. 2/11
16 X 9in. 3/8 16 x 7in. 3/5
20 x 9in. 4/8 20 x 7in. 4/5
22 x 91n. 5/2 22 x 7in. 4/11

H.T. ELIMINATOR AND
TRICKLE CHARGER KIT

All parts to construct an eliminator to give an output
of 120 volts at 20 mA., and 2 volts to charge an accumu-
lator. Uses metal rectifier, 37/6.

Famous Manufacturer's Surplus of

ANTI - INTERFERENCE AERIALS
offered at a fraction of original cost

The aerial is designed for reception of long, medium
and short waves, with any ordinary or communications
receiver, having an Input impedance greater than 1,000
ohms long/medium waves and 150 ohms short waves.
The installation discriminates against locally generated
electrical interference, especially on the short wave
bands. The equipment enables the installation of an
8.3 Mc/e flatly -tuned dipole which operates as a " T"
aerial on medium and long waves. The aerial and re-
ceiver transformers are Intended to be interconnected
with a 70 ohms co -axial cable.

COMPONENT PARTS
Aluminium Aerial Transformer Assembly. Comprising
one each: Aluminium transformer, Transformer clip.
Rubber eucker, }in. x Sin. brass screw, 4AB x jin. brass
bolt, 4BA nut.
Receiver Transformer. Complete with Insulators, clips,
etc.; Porcelain Insulators, 2 each, 601t. Insulated Aerial
Wire, 60ft. Screened Co -Axial Down lead.
Installation instruction leaflet included.
LESS CO -AXIAL CABLE & AERIAL WIRE. 151-, Plus
1/6 pkg. and cart.
COMPLETE 35/-, plus 1/6 pkg. and carr.

GARRARD Rim Drive 78 r.p.m., complete
with magnetic pick-up and turntable ... £5/19/6

Packing and carriage on the above unit 2/6

MAINS NOISE ELIMINATOR KIT
Two specially designed chokes with three emoothine
condensers with circuit diagrams. Cuts out all mains
noise. Can be assembled inside existing receiver. 4/11.
plus 6d. pkg. and cart.

Germanium Crystal Diodes. D.E.O. were ended, 2/6
24/- dos.

Announcing the PREMIER PERSONAL PAYMENT plans!

* CASH, CREDIT OR HIRE PURCHASE *

* CREDIT A deposit of 4 of cash price secures the equipment, and the balance plus charges is spread
over 9 equal payments.

* HIRE PURCHASE

TAPE
R ECORDERS

CASH
PRICE

A deposit of of the cash price secures the equipment, and the balance plus charges
is spread over 12 monthly payments.

A selection of recommended items is

CREDIT SALE

Deposit 9 equal
payments of

Grundig TIC9 -268 5 0 £810 0 £7 9 5
Premier Portable £40 19 0 £5 2 6 £4 9 7
Premier Table.. £36 10 0 £4 11 3 23 19 11
Wearite Tape

Deck £35 0 0 £4 7 6 23 16 7
Truves Tape

Deck £23 2 0 £2 17 9 £2 10 7
Lane Tape Deck £17 10 0 £2 3 9 £1 18 6

TEST
EQUIPMENT

Avo Model 8 £23 10 0 £2 18 9 22 11 5
Avo Model 7 £19 10 0 2 8 9 £2 2 8
Universal Mk. II 10 0 £12 5 8 £1 4 9
Electronic Meter £40 0 0 £5 0 0 £4 7 6
Wide Band Sig-

nal Gen. £30 0 0 £3 15 0 £3 5 8
Advanoe
H.1 Signal Gen. £25 0 0 £3 2 9 £2 14 8
E.2 Signal Gen. £28 0 0 £3 10 0 £3 1
J.1 Signal Gen. £35 12 0 £4 9 0 £3 17 11
P.1 Signal Gen. £19 19 0 £2 9 10 £2 3 8

CABINETS
Premier Televisor £13 10 0 £1 13 9 £1 10 8

SPEAKERS
Wharfedale
Super 12/0 13/M £17 10 0 £2 3 9 £1 18 6
WIO/CS (B) £12 6 6 10 10 El 8 5
Goodman,
Axiom 22 114 14 0 El 16 9 El 13 0
Axiom 160 £10 5 6 £1 6 9 £1 4 6

detailed below.

H.P. TERMS

Deposit

£2215 0

12 monthly
Payments of
£4 8 8

SPEAKERS
(Continued)

Vitavox
K12/20

CASH
PRICE

£11 11 0

CREDIT

Deposit

£1 9 0

SALE

9 equal
payments of
£1 6 11

H.P. TERMS

Deposit

£3 17 0

12 monthly
payments of

16 2
£13 13 0
£12 3 4

22
£2

11
5

2
8

AMPLIFIERS
Leak TL.10
Point 1. TL.12

£28
228

7 0
7 0

£3
£3

11
11

0
0

23
£3

2
2

0
0

£9
£9

9 0
9 0

£1
£1

15
15

6
6

£11 13 4 £2 3 9 Point 2. TL.25 234 7 0 2,4 7 0 £3 15 0 £11 9 0 £2 2 11

£7
£5

14 0
16 8

£1
£1

9
2

0
10

Vari-slope Pre -
amp

Type VSRF Tuner
£1
2352

12 0
1 3

£1
£4

17 1 6
8

£1
£3

8
16

11
8 ££114

0
134 9 £2

17
3

4
10

E.A.P. Tape Re-
corder Amp £15 0 0 £1 17 6 £1 13 7 £5 0 0 £1 0 0

£7 16 8 £1 9 5
£6
£3

0100 £1
15

5 0
0

RECORD
PLAYERS

£13 6 8 £2 10 0 Regentone" Handy
£10 0 0 £1 17 6 Gram" 1152 £15 15 0 £1 19 6 £1 15 1 £5 5 0 £1 0 10Champion
£8 6 8 £1 11 3 Reveller" £14 14 0 £1 18 9 £1 13 0 2,4 18 0 19 8
£9 6 8 £1 15 0 Deeeomatie £24 3 0 £3 0 5 22 12 10 £8 1 0 £1 10 2

£11 17 4 £2 Stella ST.50A £10 10 0 £1 5 8 £1 4 9 £3 10 0 15 0
£6 13 0 £1 5 6

24 10 0 18 4
RADIO SETS,

CHASSIS
Champion " May-

flower" Bat.
2.5
24

16 8
2 2

£1
172

10
0

Portable
Radio/Gram

£13 2 6 £1 12 10 £1 9 11 2,4 7 6 17 10

Chassis as ad-
£4 18 0 1 89 vertised on
23 8 6 14 9 page 62 913 19 6 £1 15 0 21 11 8 24 13 2 18 11
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Automatically handling 10 Records 7", 10" and 12", with 3 seconds
changeover, providing uninterrupted armchair entertainment for up
to 5 hours-that's the Monarch `Magidisk' performance! Tested and
proved reliable by radiogram manufacturers, applauded by gramophone
experts, this unique feature is only one of the many attributes for
enthusiasts in the Monarch Record Changer. It is the leading
automatic electrical high fidelity record reproducer which is giving
pleasure to millions all over the world.

MONARCH
THE WORLD'

10 IMPORTANT ATTRIBUTES

*Plays 10 mixed diameter records at
33I 45 or 78 r.p.m.

*'Magidisle automatically selects 7".
10" and 12" discs.

*Pick Up returned and motor switched
off after last record.

*Extended frequency range dual
sapphire styli Pick Up.

*Simple unit control 'ON', 'OFF'.
'REJECT and speed switch.

*Fitted anti -acoustic feed back sus-
pension springs.

*Compact overall dimensions ideal for
radiogram. T.V. console and portable
player.

*Turntable rim driven by vibration
damped induction motor eliminating
rumble and 'wow'.

*10" diameter heavy steel recessed
turntable with rubber mat.

*Beautifully styled smooth, modern
lines: faultless finish.

FINEST AUTOCHANGER

BIRMINGHAM SOUND REPRODUCERS LTD., OLD HILL, STAFFS., ENGLAND
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VALVES, TUBES C CIRCUITS
20. ECH81 & EF85 IN F.M./A.M. RECEIVERS

When planning the Mullard valve line-up for a set
intended to receive both F.M. and A.M. transmis-
sions, it had to be borne in mind that in most
localities two I.F. amplifiers will be needed for
F.M. reception. They are required to ensure suffi-

cient selectivity at Band II
frequencies (87.5 to 100 Mc/s).
The Mullard ECH81 triode hep-
tode, which is included as the
A.M. frequency changer, can be
connected so that with suitable
switching the heptode section
serves during F.M. operation as
the first of these two I.F. amp-
lifiers. Its heptode section has
a mutual conductance of
2.4mA/V, and is not internally
connected to the triode.
At first sight it might seem that
using the ECH81 is not an
economical proposition, for the
triode section is required solely
as the local oscillator in the

A.M. frequency changer. The triode in the A.M.
frequency changer, however, cannot be used in the
F.M. front-end because it is then in the same
envelope as the first I.F. amplifier. On the other
hand, the extra wiring involved makes it impractic-
able to use one of the valves from the F.M. front-
end (for example, one triode section of the ECC85)
as the A.M. local oscillator.
Any reduction in the number of triodes in the
receiver can result only in increased oscillator
radiation and noise on F.M., and complicated
switching on A.M.
When the ECH81 heptode section is used as an I.F.
amplifier, g, should be connected to cathode for the
heptode to operate as a pentode, the g, connection
being switched so that the resistance between
this grid and the cathode is less than 20E1
The ECH81 serves in the usual way as the A.M.
frequency changer-with g, connected externally
to g,-and has a conversion conductance of
approximately 750p.A/V.

The heptode section of the ECH81 has a suppressor
grid (g,) which is internally connected to the
cathode. There is consequently a lower noise level
and higher internal resistance than is possible with
a hexode.
The Mullard EF85 R.F. pen-
tode functions as an I.F. ampli-
fier in both F.M. and A.M.
operation. It is primarily in-
tended for use with the ECH81.
The mutual conductance of the
EF85 is 6.0mA/V.
Automatic gain control is not
always required for F.M. opera-
tion because of the limitation
provided by the ratio detector.
However, if some control is
incorporated in order to make
the best use of the I.F. stages,
the A.G.C. voltage should be
applied to the control grid of
the ECH81 heptode but not to
the EF85. A limiting network
consisting of a 100 to 500ki2 resistor in parallel
with 100pF capacitor may be placed in the

 control -grid lead of the EF85. Since the EF85
will not require a sliding screen -grid voltage, this
may with advantage be kept constant during
F.M. operation by taking it from a potential
divider across the H.T. supply.
When the receiver is switched to A.M. operation,
the A.G.C. voltage for the ECH81 frequency
changer should be the same as that applied to the
EF85, which has a variable -mu characteristic.
With a common screen -grid resistor of 18kS2 for
the two valves (Va=Vb=250V), the cut-off
voltages are approximately -33V for the EF85
and -28.5V for the ECH81.
The ECH81 and the EF85 require a heater voltage
of 6.3V, and are mounted on the B9A (noval) base.
Base Connections
Pin. No. 1 2 3 4 5 6 7 8 9
ECH81 ,2, Eg, k,g,,s h h ah gs at gt
EF85 k g, k h h s a g2 g,

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

MULLARD LTD., Technical Service Department, Century House, Shaftesbury Avenue, W.C.2
MVM287
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now /..s. the time

to BRYMAI?IZE/

are more reliable than EVER!
Rigid control of production processes, a

ready acceptance of improved manufacturing tech-
niques, and continual vigilance
selection of raw materials
BRIMAR valve will do its job
more reliably.
Modern manufacturing methods
sive research and development

in the analysis and
ensure that every
more efficiently . . .

backed by an inten-
organisation enable

BRIMAR to anticipate and meet the changing demands
of the radio and electronic industries. There is
bound to be a BRIMAR valve to exactly meet YOUR
specification.

The 12AT7 is a very reliable frequency
changer and is widely used in modern
TV receivers, VHF and UHF com-
munications equipment. It is also
frequently employed in industrial
equipment, computers, navigational
aids and test equipment.

BRIMAR MULLARD MARCONI COSSOR
OSRAM EMITRON

12AT7 ECC8I BI52 & B309 12AT7

Standard Telephones and Cables Limited
FOOTSCRAY, KENT. FOOtscray 3333

Use the BRIMAR

12AT7
with improved performance

.at

NO EXTRA COST
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Two turnover crystal pick-up cartridges

in the

REF:

onc© \\ series

TYPE HGP 37
with cantilever styli

I VOLT.

+10

+5 91ANDARD

0

PLAYINGLONG

10
   

AI I
lllll

IS

-20

''
lllllllllllllllllllllll

0-s

1
llllll    r

SO 100

RESPONSE CURVE OF THE HGP 37

1,000 10 000

FED INTO A I MEGOHM LOAD

(Measurements taken at 20'C)

The ACOS HGP 33-1 cartridge has
the maximum compliance compatible
with adequate protection for crystal
and the renewable styli. This feature,
together with the greatly reduced mass
of the moving system, enables satisfac-
tory tracking of the highest modulation
levels capable of being engraved on
either standard or long-playing records,
The turnover mechanism is simple and
foolproof, and the bracket is designed
to fit into any standard American or
British pick-up arm. Slip-on contacts
are provided.

always well ahead

This cartridge utilises an entirely new
method of crystal drive, a bi-sectional
control element achieving independent
standard and microgroove character-
istics.

The easily replaceable sapphire styli
are of a cantilever design with con-
siderable vertical compliance, thus
virtually nullifying "pinch effect" and
needle talk. In addition to the intro-
duction of vertical compliance in
the design, the lateral compliance
has been greatly increased, enabling
the heaviest of modulations to be
traced with ease. The high output is
sufficient for the average domestic
radio.

RADIO SHOW
STAND No. 44

ACOS devices are protected by patents, patent applications and registered designs in Great Britain and abroad.

COSMOCORD LIMITED ENFIELD MIDDLESEX
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" BELLING -LEE "
NOTES

Radio Show
In little more than three weeks we

will meet at the Radio Show and one
of the most important features to
many of our customers will be the
extension of our aerial guarantee
and aerial insurance policies to three
years. Applied to an aerial on the
roof, exposed to the elements, this
is no small thing, and more than
anything else emphasises the con-
fidence we have in our manufactur-
ing processes, and the confidence
our insurers have in us, which can
only grow through insignificant
claims over a long period.

We will be on Stand No. 67
where we hope to be able to show
you aerials for band III, but whether
we will be able to show them as
" authentic designs " or " in the
shape of things to ccme," depends
upon whether or not sufficient
information has been released. When
an industry is looking to us for
something authoritative, we cannot
base our information on guesses as
to what the politicians will do with
the engineers' report which, at the
time of writing, has not yet been
made. We want to offer a composite
or dual purpose aerial, capable of
receiving band I and band III, but as
it is too early for this yet, we will
offer band III aerials as attachments
to band I aerials and as separate
aerials.

The famous " Belling -Lee "
range of T.V. aerials has been
increased by a 6 -element broadside
array for exceptional cases. The
" Junior Multirod," Junior " H "
and " K " still hold their own against
all comers.

The numbers of types of mast
head and distribution amplifiers
have been increased, and now
include amplifiers specially suitable
for use on board ship.

Suppression of Interference
Television suppressors are being

featured: it is now practicable to
suppress the interference caused by
hair dryers, vacuum cleaners and
other appliances operated by a small
electric motor.

A new small flex lead suppressor
(L. 1314) has been designed for the
suppression of interference at tele-
vision frequencies only, and for
insertion in the flex lead within 6
inches of the offending component
of an appliance taking up to 2 amp.

This is the most convenient form
of suppressor which can be readily
serviced, and is complete with
terminals and cord grips, etc.

When an appliance is being
serviced, the ideal arrangement is to

*********************************** ** ** ** 3 YEARS ** ** ** ** *
** GUARANTEE *

*
**
* *
* *
* *3 YEARS* ** ** *** *

INSURANCE* *
* *
* *
* *

all ' Belling -Lee ' Aerials

The Company is prepared to back its manufacturing

integrity by extending the period of its aerial

guarantee from 1 to 3 years

AND
in view of the very low claims record, our Insurers

have also extended the cover of our well-known aerial

insurance policy from 1 to 3 years in every respect.

BELLING &LEE LTD
GREAT CAMBRIDGE RD., ENFIELD, MIDDX., ENGLAND

fit very small inductors L.1309 or
L.1310 and/or a capacitor within
the casing of the apparatus, but this
may often be impracticable and the
L.1314 provides a ready *answer.
A type moulded into a 6ft. 6in. length
of cable (L. 1316) is intended for
use by electrical appliance manu-
facturers as an integral part of the
apparatus, although it may be used
to replace an existing cable. A full
range of suppressors for Broadcast
frequencies is of course available.

Fuse Links and Bimetal
Protecting Devices

Protection devices form an im-
portant section of our work, and we
have recently perfected a fuse link
specially for aircraft and for which
we have great hopes. It is the only
thing of its kind that can be bought

*

**
***

****

for sterling as distinct from dollars.
We are specialists in the production
of precision bimetal switches and
cut-outs.

Progress
A firm either goes forward or

backward, it seldom remains sta-
tionary for long. As we are defin-
itely going forward, our range of
connectors (terminals, plugs and
sockets, etc.) is constantly being
improved and we believe our
knowledge of the hard gold plating
of contacts to be second to none in
this country.

Advertisement of
BELLING & LEE LTD.

Great Cambridge Rd., Enfield, Middx.
Written 24th June, 1954.
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MARCONI HS SERIES

High Frequency

Transmitters

The HS.31, 41 and 51 Series of Transmitters have ratings of
2.5 Kw, 10 Kw and 30 Kw respectively ; all provide the following
features : operation on any one of 6 spot frequencies or continuous
tuning over the entire range, rapid frequency change between
pre-set frequencies, easy and safe access for servicing ; RF feed
back to reduce distortion ; air cooling throughout with dust
filtering ; high overall efficiency.

Service flexibility is the keynote of these transmitters, all of
which are designed as linear amplifiers ; ISB telephony, CW and
frequency shift telegraphy, double sideband telephony, frequency
shift diplex, can all be accommodated.

An outstanding feature of the HS series of transmitters is the
compact mechanism employed for anode tuning. The inductance is
mounted integral with the valve anode assembly and is continuously
variable.

MARCONI
COMPLETE COMMUNICATION SYSTEMS
Surveyed, planned, installed, maintained

MARCONI'S WIRELESS TELEGRAPH CO. LTD. CHELMSFORD ESSEX

L.C.1
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Clearly-you get better pictures

with this ALUMINIZED

cathode ray tube

You cannot beat the new Ediswan Mazda Aluminized Cathode Ray
Tubes for picture quality or length of life. Ediswan Aluminizing gives
60% brighter pictures with greater depth of contrast. The improved
ion trap tetrode electron gun effectively traps harmful ions within
the tube. Ediswan production methods, including the special
in -line exhausting process, guarantee a higher, more uniform
standard of efficiency. For complete satisfaction recom-
mend Ediswan Mazda cathode ray tubes.

1

SCREEN

USEFUL
LIGHT

WASTED
LIGHT

60% MORE
LIGHT

Without Aluminizing
Without Aluminizing, tubes waste half

their light by backward reflection. To

counteract this the brilliance must be

increased which shortens tube life.

MIRROR BACKING

With Ediswan Aluminizing
Ediswan aluminized tubes have a mirror

backing to the screen. All the light is

thus thrown forward giving brighter,

clearer pictures, and extra life.

Quicker Service
Ediswan are the only com-
pany to have 6 fully equipped
cathode ray tube service
Depots throughout Great
Britain, thus providing
better, quicker tube testing
should the need arise. Also,
18 Ediswan District Offices
carry stocks of tubes.

EDISWAN
MAZDA

ALUMINIZED CATHODE RAY TUBES
THE EDISON SWAN ELECTRIC COMPANY LIMITED
155 Charing Cross Road, London, W.C.2, and branches Member of the A.E.I. Group of Companies
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getirerCel HIrectifiers
from 125V 30mA
to 250V 300mA

Specially designed for use in domestic Radio & Television
receivers, these miniature rectifier stacks have an established
position with manufacturers to whom reliability, small
dimensions and low costs are important.

FEATURES
 Instant starting - no warming -

up period  Withstand overloads such as
charging current of de -formed Unlimited instantaneousoverload electrolytic capacitors

 No limit to size of reservoir  Low heat dissipationcapacitor
 Simple mounting-no valve holder  Practically indestructible in

service

 Simple wiring-two connectors
only

 Small size ... low weight
 Low cost

Standard Telephones and Cables Limited
Registered Office: Connaught House, Aldwych, London, W.C.2

RECTIFIER DIVISION : Warwick Road, Boreham Wood, Hertfordshire. Telephone: Elstree 2401
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0

0 0

pot Telecine Equip en
0 0 0 0

The equipment provides a tele-
vision picture of exceptionally high
quality from i6 mm. films and
2 x 2 in. miniature film slides. A
fast pull down' type of film pro-

jector is used and a similar mech-
anism serves for television systems
having field repetition rates of either
5o or 6o fields per second. Thus
any type of fixed or moving prism
system is obviated.

The i6 mm. Projector, Turret Slide
Scanner, Optical Change -over As-
sembly, Flying Spot Scanning Unit
and the PEC Amplifier are mounted
on top of the steel cabinet which
houses the auxiliary units and
power units.

The equipment can be fully
controlled locally and remote
controlled for stopping and starting
of the film projector, change -over
from film to slides and selection of
any one of eight slides.

I Editions of the BD 678
are available for 405,

I 525, or 625 line systems I

L _J

MARCONI
Complete Broadcasting and Television Systems

Marconi Equipment has been installed in every one of the B.B.C. Television transmitter
stations and in the U.S.A., South America, Canada, Italy and Thailand

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED CHELMSFORD ESSEX

LB 2
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EQUIPMENT, and

DEVELOPMENT GROUPS

are invited to send

today for this NEW

complete catalogue of Ediswan Clix

Radio, Television and Electronic

Components. Just write "Components

Catalogue please" on your

business letterhead and

we will send you a copy.

EIWN"VA-1%i

THE EDISON SWAN ELECTRIC COMPANY LIMITED, Member of the A.E.I. Group of Companies
155 Charing Cross Road, London, W.C.2 and Branches. Telephone: Gerrard 8660. Telegrams: Ediswan, Westcent, London.
C. R. I a Radio Components Sales Office: 21 Bruton Street, London, W.1 Telephone: Mayfair 5543
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LEARN THE

PRACTICAL
WAY

Specially prepared sets of radio parts with
which 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
sets. 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
intended for YOU-and may be yours at
very moderate cost.

EASY TERMS FROM £1 A MONTH
With these outfits, which you receive upon
enrolment, you are instructed how to build
basic Electronic Circuits (Amplifiers,
Oscillators, Power Units, etc.) leading to
complete Radio and Television Receiver
Testing and Servicing.

WIRELESS WORLD

Elementary-For
carrying out basic practical work
in Radio and Electronics, from first
principles and leading to the design
and building of simple Receivers.

RADIO
ALL EQUIPMENT SUPPLIED

IMMEDIATELY AND REMAINS

YOUR PROPERTY

TELEVISION Outfit No. 3
-With this equipment you are instructed
in the design, construction, servicing and
testing of a modern high -quality 15'
Television Receiver.

OTHER COURSES WITH EQUIPMENT INCLUDE:

MECHANICS ELECTRICITY

CHEMISTRY  PHOTOGRAPHY
CARPENTRY

ALSO DRAUGHTSMANSHIP  COMMERCIAL ART

AMATEUR S.W. RADIO LANGUAGES ETC.

RA D I 0 Advanced-With this equipment,
you are instructed in the design, construction,
testing and servicing of a complete modern
Superhet Radio Receiver.

FREE/
pRospicits

Please send me your FREE book on Practical
Courses: I am interested in Radio I  ,
Radio 2  , Television  ,

Other subjects...

To: E.M.I. INSTITUTES, Dept. I27k, 43, Grove Park Road,
Chiswick, London, W.4.

NAME

ADDRESS

E.M.I. INSTITUTES The only Postal College which is part of a world-wide Industrial Organisation
IC37
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P. WILSON, M.A., of 'THE GRAMOPHONE' ENDORSES OUR FORMULA FOR

PERFECT LISTENING:

F.M. PLUS "A -Z" =
Extract from Technical Report, June issue, " The Gramophone" :

"For the future, therefore, you may count me as one of the fans of "F.M. via
A -Z." I would not dream of listening to an ordinary transmission when this
alternative is available."

YOU CAN START a Hi-Fi build-up with £20
May we send you details of the complete High Fidelity range of Radio Units,
Amplifiers and Speakers ? Backed by over twenty years enthusiasm and experience.

Available from all the leading Agents.

SOUND SALES LIMITED  WEST STREET  FARNHAM  SURREY
Telephone : Farnham 6461-2-3. Telegrams : Sounsense, Farnham.

There's much f o be said for .
CONSTRUCTION : Toroidally wound auto -transformers, with tracks formed
on one face of the windings.
CORE : Wound from a continuous strip of low loss electrical steel in a similar
manner to the well-known C core construction.
INSULATION: Specially processed plastic mouldings ensure minimum
shrinkage due to heat and continuous use, and prevents any possibility of the
turns slackening.
WINDING : Of high conductivity copper, insulated with synthetic enamel
of the polyvinal acetal-phenol formaldehyde resin type, giving good space
factor, exceptionally high abrasion resistance and prolonged heating resistance.
FRAME : Of die cast aluminium, incorporating long spindle bearings and
mounting feet to ensure accuracy and rigidity of the mechanism in relation
to the fixing holes.
BRUSHES : The brushes are of a special carbon chosen for its contact re-
sistance characteristics, shaped to give minimum loss, maximum strength and
longest life.
There are 4 models of the Berco Rotary Regavolt available.

Model

Max. Input
Volts at

50/60 cycles

Max. Output
Voltage Range

at no load
Rated

Current Weight
PRICE
L s.

4IA 250 0-250 0.8
41 lbs. 6.12

41B 115 0-135 2.25

42A 250 0-270 2.0
6i lbs. 7.18

42B 115 0-135 5.0

The Berco Rotary Regavolt provides a
highly economical, compact and reliable
means of obtaining a continuously variable
output voltage, without the heat losses
associated with resistances. Its outstanding
advantage over resistance control is that
any alternating current load within normal
rating can be controlled from zero to full
voltage without the necessity of special
designing for individual applications.
Thus, one rotary Regavolt can be used in
place of a number of adjustable resistances.
In addition, an increase in voltage, above
the main supply, can be obtained with
three of the four Regavolt models. This
is an especially valuable feature when the
supply voltage is low.

Oft gm Mai

BERCO ROTARY REGAVOLT ftw..eiCom
emo see

* For full details and prices write to:-
THE BRITISH ELECTRIC RESISTANCE CO., LTD ,
Queensway, Ponders End, Middlesex. Telephone: HOWard 1492. Telegrams: Vitrohm, Enfield.
Specialists in the control of current and voltage for more than 25 years.

BB1251BXE
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VORTEXION

The amplifier, speaker and case, with detachable lid,
measures 841n. x 221in. x 151in. and weighs 30 lb.

PRICE, complete with WEARITE TAPE
DECK L84 0 0

TAPE RECORDER
* The noise level is extremely low and
audibly the hum level and Johnson noise
of the amplifier and deck are approximately
equal. Only 25% of this small amount of
hum is given by the amplifier alone.
* Extremely low distortion and back-
ground noise, with a frequency response
of 50 c/s.-10 Kc/s., plus or minus 1.5 db.
A meter is fitted for the measurement of
signal level and bias level.
* Sufficient power is available for recording
on disc, either direct or from the tape,
without additional amplifiers.
* 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.

* 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 monitoring purposes.
* Facilities are provided for using the amplifier alone
and using power output or headphones while recording or
to drive additional amplifiers.
* The unit may be left running on record or play back
even with 1,750 ft. reels with the lid closed.

POWER SUPPLY UNIT to work from 12 volt Battery with an output of 230 v., 120 watts,
50 cycles within 1%. Suppressed for use with Tape Recorder. PRICE L18 0 0.

TYPE C.P.20A AMPLIFIER

For A.C. Mains and 12 volt working giving 15 watts
output, has switch change -over from A.G. to D.C. and

" Stand-by " positions. Consumes only 52 amperes

from 12 volt battery. Fitted with mu -metal shielded

microphone transformer for 15 ohm microphone,
provision for crystal or moving iron pick-up with tone

control for bass and top. Outputs for 7.5 and 15 ohms.

Complete in steel case with valves. PRICE L30 16 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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Fabricated
Components

Moulded
Bobbins

I Abrasive
Discs

S.R.B.P.
Punchings

Ebonite
MachIning

Sample I

Cases

Examples of

REGO.

Components

Vulcanized Fibre in sheet,
rod, tube, strip and coil.
Presspahn and Leatheroid

in sheet and coil.
Bakelite sheet, rod & tube.
Varnished Cotton and Silk

Sleeving.
Machined, stamped, pressed
parts in all materials.

Write for our Comprehensive Catalogue (Ref. Dept. R.M.)

ANGLO-AMERICAN VULCANIZED FIBRE CO. LTD.
CAYTON WORKS, BATH STREET, LONDON, E.C.I.

PHONE : CLErkenwell 3271

NEW ! LEARN THE
PRACTICAL WAY

With many courses we supply actual
equipment thus combining theory and
practice in the correct educational
sequence. This equipment, specially
prepared and designed remains your
property. Courses include: Radio,
Television, Mechanics, Electricity,
Draughtsmanship, Carpentry, Photo-
graphy, Commercial Art, etc.

POST THE COUPON TODAY FOR OUR
BROCHURE ON THE LATEST METHODS
OF HOME TRAINING FOR OVER

150 CAREERS & HOBBIES
PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME

Police
Production Engineering
Public Speaking
Radar

Radio & Television
Servicing

Radio Engineering
Refrigeration
Retail Shop Management
Salesmanship

Shorthand & Typing
Short Story

Writing
Sound Recording
Structural Eng.
Telecommunications
Television
Time &. Motion Study
Tracing
Welding

Sanitation Works Management
Secretaryship Workshop Practice

Book-keeping' Electrical Engineering P.M.G. Licences Sheet Metal Work and many others.
Also courses for University Degrees, General Certificate of Education, B.Sc.Eng,, A.M.I.Mech.E., 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.

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. * 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.

Accountancy
Advertising
Aeronautical

Engineering
Automobile

Engineering
Banking

Building

Business Management
Carpentry
Cnemistry
Civil Service
Civil Engineering
Commercial Subjects
Commercial Art &

Drawing

Customs &. Excise Officer

Draughtsmanship

Economics

COURSES FROM LI PER MONTH

I I ,\`_)1SIFITTITESIx The only Postal College which is part
of a world-wide Industrial Organisation

Electronics
Fashion Drawing
Heating & Ventilating Eng.
Industrial Administration
Journalism
Languages

Marine Engineering
Mathematics
M.C.A. Licences
Mechanical Engineering
Motor Engineering
Photography

POST THIS COUPON TODAY
Please send without obligation your FREE book.

E.M.I. INSTITUTES (Dept. 127k)
43 Grove Park Road, London,W.4 Phone: Chiswick 4417/8

NAME

ADDRESS

SUBJECT(S) OF INTEREST_ ..... --84
1as I.,/51M.00101,=1.1111IMMII,MMIIMIIIMMM MIEMAINS
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TL/10 POWER AMPLIFIER
This 10 watt amplifier maintains, in
every respect, the world-renowned Leak
reputation for precision engineering,
fine appearance and fastidious wiring.

SPECIFICATION
Circuitry
A triple loop feedback circuit based on the famous TL'I2.
The output transformer is the same size as in the TL/12.
Maximum power output: 10 watts.
Frequency Response: ± I db 20 cis to 20,000 cis.

Harmonic Distortion: 0.1%, 1,000 cis, 7.5 watts output.
Feedback Magnitude: 26 db, main loop.

Damping Factor: 25.
Hum: -80 db referred to 10 watts.
Loudspeaker Impedances: 16 ohms, 8 ohms, and 4 ohms.

TL/10 AMPLIFIER &
"POINT ONE"

PRE -AMPLIFIER

27 GNS
COMPLETE
A price made possible only
by world-wide sales.

"POINT ONE" PRE -AMPLIFIER
The handsome gold escutcheon plate
contributes to the elegant appearance,
and blends with all woods.
* Pickup
The pre -amplifier will operate from any
pickup generally available in the world.
A continuously variable input attenuator
at the rear of the pre -amplifier permits
the instantaneous use of crystal, moving -
iron and moving -coil pickups.
* Radio
The radio input sockets at the rear permit
the connection of the LEAK V.S. tuner
unit. An input attenuator is fitted. H.T.
and filament supplies are available from
the pre -amplifier
* Distortion
Of the order of 0.1%

* Write for leaflet W *
H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3
'Phone : SHEpherds Bush 1173,4 Telegrams : Sinusoidal, Ealux, London Cables: Sinusoidal, London

* Hum
Negligible, due to the use of recently
developed valves and special techniques.
* Input selector
Radio, tape, records; any and all records
can be accurately equalised.
* Treble
Continuously variable, + 9 db to - 15 db
at 10,000 c s.
* Bass
Continuously variable, + 12 db to - 13
db at 40 c(s.
* Volume Control and switch
The switch controls the power supply
to the TL.,10 power amplifier.
* Tape Recording Jacks
An exclusive feature. Readily accessible
jacks are provided on the front panel for
instantaneous use with Tape Recorders
which have built-in (low level) amplifiers.
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LAST MONTH OF SUMMER SALE
61? ROLA LOUD SPEAKER

Mains ener-
gised 700 ohm
field. 3 ohm
speech coil. Ref.
1M143. Price
8/6. Post 1/6.

TUNING CONDENSER
.0005 mfd.
Standard size.
Fitted with
geared slow
motion drive.
Ceramic
insula-
tion.Price 6/6.
Post 1/-.
Ref. 1P22.

EMPRESS CONSOLE
This cabinet is undoubtedly
a beautiful piece of furniture.
It is elegantly veneered ex-
ternally in figured walnut,
internally in white sycamore.
The radio section is raised to
convenient level but is not
drilled or cut. The lower deck
acts as the motor -board, again
is uncut, it measures 16 x 14 and
has a clearance of 5in. from the
lid. There is a compartment for
the storage of recordings.
Overall dimensions of this
essentially modem cabinet are
3ft. wide, 2ft. 8in. high, and
lft. 41in. deep.

Special price this month fourteen guineas -also available by
H.P., deposit being five guineas.

COIL PACK
Long, med-
ium, short
wavebands.
4in. X 4in. x
3in. With
connecting
diagram.
Price 19/6.
Post 6d.
Ref. 1H1.

TERRY'S
FOLDING

SPANNERS
2BA, 4BA,
6BA. Price
6/- doz. sets.
Post 9d.
Ref. 2F75.

CONDE NSERS

High voltage.
.05 mfd. plus
.05 mfd. x
2.5 kV. 44in. x
llin. dia. Price
3/6. Post 6d.
Ref. 2B61.

CONDENSERS

High Voltage.
.001 x 4kV. 21in.
x 1M. dia. Price
2 /6. Post 6d.
Ref. 2B63.

CONDENSERS

4 mfd. x
-50 v. 21in.
high x 11
in. square.
Price 9d.
Post 6d.
Ref. 2B62,

CONDENSERS

16 mfd. x 450 v.
Wet type. 1 f in. dia. x
41in. Price 1/6. Post
6d. Ref. 2D34.

I.F. TRANSFORMERS

465Kc/s. Iron dust
cored. 21in. x 11in. dia.
Price 6/6. Post 6d.
Ref. 1H41.

POTENTIOMETERS
meg. carbon with

double pole switch.
11 in. dia., 14 in.
spindle.
Price 2/6.x.
Post 6d.
Ref. 2J100.

Ceiling Plates
4 hook type for
hanging bowls
etc. Price 6/-
doz. Post 1/-.
Ref. 3D1.

ANOTHER ADDRESS FOR PERSONAL SHOPPERS
We are pleased to announce that we have taken premises
in the Kilburn district. The address is :-

249, Kilburn High Road, Kilburn, London, N.W.

DROPPING
RESISTOR

Wire wound 250
plus 500 plus 50
ohms. 3fin. x fin.
dia. Price 1/9. Post
6d. Ref. 2MT6.

COIL PACK
Medium,
short and
short wave
t -raw l e r
band. 4in.
x 31in. x

2in. With connecting diagram.
Price 19/6. Post 6c1. Ref. 1H2.

PUSH
BUTTON

UNIT
3 way plus
mains on/off
switch.
Price 2/6.
Post 6d.
Ref. 23145.

ALL

DROPPING
RESISTOR

Wire wound 95 plus
400 plus 50 plus 50
ohms at .3 amps 31in.

x fin. dia. Price 1/9.
Post 6d. Ref. 2M48.

KNOBS
Set of four
brown knobs
tin. dia. En-
graved tone,
volume, mn-

L'n Push
on

wayesi
n6d Ref.ot

2M46. Price per set 1/3.
TUNING CONDENSER

.0005mfd. 2
gang. Cera-
mic insula-
tion.
Price 4/-.
Post 9d.
Ref. 1E89.

Mains
Transformer

Input 210/230
/250 v. Sec.:
300-0-300 at
120 mA. 6.3-
0-6.3 at 4
amps. 2-0-2
at 2 amps.
Price 20/-.
Post 2/-.
Ref. 3G43.

Compression
Trimmers

Ceramic insu-
lation, 4/40PF
Price 3/- doz.
Post 6d.
Ref. 1E53.

MINIATURE PORTABLE T.V.

You can probably think of many other reasons when you may need a midget televisor
but it will certainly be useful when -

(a) Someone is ill, or confined to another room.
(b) Your big T.V. fails.
(c) You want to alter or adjust your big T.V.
(d) The commercial programmes start.
(e) Servicing an aerial installation.

The Elpreq Miniature Televisor uses
standard conventional circuitry em-
ploying a total of 13, valves and 2
crystal diodes. The cathode-ray tube
used is a 2iin. Service type VC11139A,
which has a standard equivalent and
will therefore always be obtainable.
The layout is extremely clean, straight-
forward and professional. The wiring,
whilst naturally being a little more
intricate due to miniaturisation, is
nevertheless completely accessible, and
very good results have been obtained.

The total cost, if you have to buy every
part, would come to £18-817, but
you may have many of the components
already in stock, as only standard
conventional components are used.
A carrying case, similar to the artist's
illustration above, will be available
shortly. Its sise will be approximately

x 8in. a 6in. (internally).
Full construction data, layouts, dia-
grams, templates, etc., running into
some 50 sheets, is available. price 5/-,
post free.

SLOW
MOTION

DIAL AND
DRIVE

ASSEMBLY

ex -Nava)
type.Price 2/6.

Post 9d.
Ref. 3L105.

VIBRATOR
TRANS-

FORMER

6 v. synchron-
ous type. Sec.
180-0-180 at
80 mA. Price
7/6. Post 1/-.

Ref. 3G1.

THESE AND MANY MORE BARGAINS AT *
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RESISTORS
50 assorted f and / watt resistors.
Ranging between 10 ohm and
10 meg. ohm. (Our selection).
Price 5/- pkt. Ref. 2M43.

POTENTIOMETERS

Carbon type
less switch.
Box of 1 doz.assortedvalues.
(Our selec-
tion.)
Price 61- doz.
Post 9d.
Ref. 2M100.

KNOBS
Black lin. dia.
Push on type.
Price 2/- doz.
Post 6d.
Ref. 2M22.

POTENTIO-
METERS

Dual tandem type,
50K plus 2 meg.
with single pole
switch. lfin. dia.
Price 3/-. Post 6d.
Ref. 2J71.

RESISTORS k
50 assorted 1

watt resistors.
Ranging be-
tween 10 ohm
to 5 meg. ohm.
(Our selection.)
Price 7/6 pkt.
Post 6d.
Ref. 2M44.

POTENTIOMETERS
270K carbon, less
switch, 1 fin. dia.
with 1 in. spindle.

Price 1/3.
Post 6d.
Ref. 2J30

LF
CHOKE

10 Henries,
75 m . a .
Price 4/6.
Post 6d.
Ref. 3N9.

CHASSIS Size
9fin. x
3/ in. x
1 i n .
f o rbat -
t e r y

portable receiver complete with
4B7G valve holders.
Price 1/6. Post 9d. Ref. 1E141

PVC SLEEVING
4 mm. bore. ,...---

'
In coils of '
72 yards.

,

Price 2/- per ! ,,,,......(

coil.
Post 9d. --.;/
Ref. 3J67.

PLASTIC EYE SHEILDS
As illustrated. 3/- doz. pair.
Post 6d. Ref. 3R16.

MAINS TRANSFORMER
Isolation
type for CR
tubes. 230
in; 2 v. out.
Price 6/-,
Post 6d.
Ref. 3H50. ti

CONDENSERS

High voltage.
.05 MFD. x
5 KV. 51 in. x
1 I in. dia.
Price 4/6.
Post 6d.
Ref. 2B60

THIS MONTH'S SNIP
THE WOLSEY 54
This month you have an
opportunity to purchase a
really fine ready built
modern Superhet at the
remarkable price of £7119/6
or £3 deposit, balance over
twelve months.
The Wolsey 54 is an A.C.
mains superhet employing
latest circuitry covering long and medium wave bands in an ultra
modem case with illuminated dial -overall size approximately
11/ x 7 x 8 -complete ready to work -twelve months' guarantee -

THIS OFFER WILL NOT BE REPEATED.

OUR FREE OFFER!
Every customer spending one pound or more this month will, it he requests it, receive
one copy of our new booklet entitled " Two Test Instruments." This booklet describes
how to make: -

1. An alignment generator and audio oscillator.
2. A resistance and capacitance bridge.
The price of this book separately is 25. 6d.

£25 - TOTAL COST - £25
CONSOLE CABINET
Contemporary styled cabinet
with the " G " plan finish.
Price £8 or £3 deposit,
carriage 10/-.

RADIO CHASSIS
Two wave bands (long and
niedium), superhet for A.C.
mains working, powerful out-
put. Slow motion drive and
three colour dial with station
names, £7/10/-, post, etc. 3/6

GRAMOPHONE AUTO -CHANGER
The latest three -speed Collaro type 3/521 with the famous " Studio "
turnover pick-up. £9/19/6, post, etc., 3/6.

Post orders to RUISLIP, Dept. 2

MAINS
TRANS-
FORMER

Input 200/230
/250 v. Sec.:
250-0-250 at
80 m.a., 6.3
at 4 amps.
Price 12/6.
Post 1/-.
Ref. 3G23.

THIN
PAXOLIN
PANELS

Size 8in. x
5in. Price
3/- doz. Post
6d. Ref. 3J2.

PUSH

BUTTON

UNIT

9 way. Price
2/-. Post 6d.
Ref. 2J146.

BATTERY PORTABLE COIL PACK
For use with
frame aerial
medium and

wave-
bands. 3 ¢ in.
x 2in. x

1 f M. deep.
With con-
necting dia-
gram. Price
6/6, post 9d.
Ref. PH28.

PORCELAIN
STAND OFF
INSULATORS

threaded each
end. Price 6/-.

CONDENSERS

25 MFD plus 25
MFD x 200 V.
1 fin. x lfin. x
3M. Price 1/3.
Post 6d.
Ref. 2D77.

TV SCAN
COILS

Low imped-
ance line and
frame. Lam-
inated ironyoke for
standard 35
mm. tubes.
Price 7 / 6.
Post 9d. Ref.
3M22.

The postage figures apply when just that item is ordered. When ordering several
items then use your discretion as to the amount to include for postage and packing.

ELECTRONIC PRECISION EQUIPMENT LTD.
152-153 FLEET STREET, E.C.4.

Phone: CENTRAL 2833
Half -day Saturday

42-46 WINDMILL HILL, RUISLIP,
MIDDX.

Phone: RUISLIP 5780
Half -day Wednesday

Personal shoppers to any address.

29 STROUD GREEN ROAD,
FINSBURY PARK, N.4.

Phone: ARCHWAY 1049
Half -day Thursday
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The widest possible
frequency range

from a self contained tape recorder
THE NEW GRUNDIG TK 819
40 to 14,000 cis sound frequency range. Two Tape speeds 75 and

Mins. per second giving ONE hour absolute fidelity music
recording or TWO HOURS perfect speech recording.

Choice of super -sensitive Grundig ribbon microphone,
or unique Grundig moving coil microphone.

Push Button Controls. Built-in clock timing
indicator and many other fine features.

Most Radio and Photographic Dealers
stock Grundig or write for folder

to Grundig (Gt. Britain) Ltd.,
Kidbrooke Park Rd., London.

S.E.3.

PRICE
95 Gns. (less microphone)
H.P. Terms available

GRUnDIG

-SOLDERING--
SAFE -SIMPLE -SPEEDY
with the sensations'

new

PRIMAX
* BALANCED GRIP SOLDERING GUN

Specially designed for easy soldering on hard -to -reach jobs
TRIGGER CONTROL.

* EXCLUSIVE ALLOY TIP-never needs re -tinning, lasts in-
definitely under normal use.

* INSTANT HEATING-Ready for soldering in 6 seconds.

* COMPACT LIGHTWEIGHT-slips into your pocket or tool -
kit, weighs only 23 ounces.

The PRIMAX-SOLDERER is the ideal tool far any RADIO -
TV -TELEPHONE mechanic or amateur. Just the tool for
service calls ana small jobs on the bench. The Primax-
Solderer works on a different principle from that of commonly
known soldering irons. A current of high amperage produced
in the transformer will heat the soldering tip within 6 seconds.
Available 110, 200/220, 220/250v. 50 cycles, 60w

ONE YEAR'S GUARANTEE

70/..
Post free

(less trade
discounts)

Sole Distributors :-

S. KEMPNER, 19 Ebury Street, London, S.W.1
Tel.: SLOANE 3586 Through wholesalers & retailers

WALD'S
THE V BEST4

PAINT REMOVER

REGD.

Removes Paint or Even Cellulose
in Minutes.Gloves NOT Required

NON -INFLAMMABLE

READY
FOR

FREE JUST

USE TRIAL TIN BRON
:)end 4d. &tamp ar Pilotage

'
US H

DEVON PAINTS LTD.
Dept. T.I03

BARNSTAPLE, NORTH DEVON
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/

N 709

NEW

HEATER

Vh 6.3V
In ... 0.78A

RATING
V ... . 300 max. V

Vet ... . 300 max. V

Vh-k ...  150 max. V

... ... 65 max. mA

... ... 12 max. W
pg2 3 max. W

CHARACTERISTICS

View from underside Vg

of base (V9A).

250 V

Vg2 250 V
Vgi -7.3 V

48 mA
1g2 11.3 mA
tt(g I -82)   19

ra   38 k

em 11.3 mA/V

Op..xm N 709

output pentode

The OSRAM N709 is an indirectly heated
all -glass audio output pentode notable for
its high slope and high power efficiency.

The new valve, which is intended for use in
equipment with parallel connected heaters,
is particularly suitable for applications where
quality of reproduction is of primary
importance, such as F.M. and Band III
television receivers. The audio output of 6W
obtainable from a single Class A output
stage results in reduced audible distortion
at normal listening levels.

Under push-pull conditions two valves will
deliver up to I7W audio when pentode
connected, and 8W when connected as
triodes.

For full technical details write to The Osram
Valve and Electronics Dept.

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C..2
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In a setting by Heald San, Ltd.

-a loudspeaker of the highest quality

VITA VOX LIMITED,
Westmoreland Road,
London, N. W. 9
Telephone: COLindele 8675

The Miniature Oscilloscope
with the GIANT Specification!

TYPE 2300
(Industrial Electronics)

*Direct -coupled
X and Y ampli-
fiers.

*D.C. to 3Mc/s.
frequency res-
ponse.

*7c/s to 50Kc/s
time -base with
a trace expan-
sion control
from zero to
15in.

*Compact and
portable.

*Weight: 61 lbs.
*Size: pine x

41in. x
*21in. effective

screen diameter.

SEND NOW FOR FULL DETAILS
to Sole Distributor -

G. A. STANLEY PALMER A.R.Ae.S.,
MAXWELL HOUSE,ARUNDEL ST., STRAND, LONDON,W.C.2

TELEPHONE : TEMPLE BAR 1610

JUST PUBLISHED

TELEVISION CIRCUIT
REFINEMENTS

80 pages

C. H. Banthorpe

92 diagrams 5/ -

This book explains the purpose and operation
of old and new circuit developments used
to improve the performance, reliability or
safety of commercial television receivers. A
wide selection has been made and there are
almost 100 circuits dealing with sound rejection,
automatic gain control, interference limiters,
c.r.t. circuits, power supplies, etc. The majority
of the circuits can readily be incorporated in
any receiver-commercial or amateur-construc-
ted-and the experimenter has an almost limit-
less source of circuit combinations which would
help to improve his viewing. The professional
engineer, too busy to collect and sort circuits
he finds interesting, will welcome this as a
useful reference book.

NORMAN PRICE (PUBLISHERS) LTD.

283, CITY ROAD, LONDON, E.C.1.
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MAINS
TRANSFORMERS

FULLY INTERLEAVED
SCREENED AND IMPREGNATED. ALL GUARANTEED
ALL PRIMARIES ARE 200,250 v. Half Shrouded.
HSM63 (Midget). Output 250-0-250 v. 60 m/a., 6.3 v. at 3 amps.,

5 v. at 2 amps.
HS63. Output 250-0-250 v. 60 m/a., 6.3'v. at 3 amps., 5 v. at

2 amps.
HS40. Windings as above. 4 v. at 4 amps., 4 v. at 2 amps

Output
HS2. 250-0-250 v. 80 m 'a
HS3. 350-0-350 v. 80 m a., 19/, HS30. 300-0-300 v. 80 mia
HS2X. 250-0-250 v. 100 ma., 21/-. HS75. 275-0-275 v

100 m/a.
HS30X. 300-0-300 v. 100 mia., 21/-. HS3X. 350-0-350 v

100 cilia.

16/3

164
16/6

19/-
I9/-

21/-

2I/ -

Fully Shrouded
FSM63 (Midget). Output 250-0-250 v. 60 m/a., 6.3 v. at 3 amps.,

5 v. 2 amps. 16,9
Output

FS2. 250-0-250 v. 80 mia. 21/-
F530. 300-0-300 v. 80 m/a., 21/-. FS3. 350-0-350 v. 80 mia 21/-
FS2X. 250-0-250 v. 100 m/a., 23/.. FS7S. 275-0-275 v

100 mia. 23/-
F530X. 300-0-300 v. 100 m/a., 23/-. FS3X. 350-0-350 v

100 m 'a. 23,' -
All the above have 6.3 4-0 v. at 4 amps., 5-4-0 v. at 2 amps.
FS43. Output 425-0-425 v. 200 ma., 6.3 v. 4 amps., C.T. 6.3 v.

4 amps., C.T. 5 v. 3 amps. Fully shrouded 47/6
F550. Output 450-0-450 v. 250 m/a., 6.3 v. 2 amps., C.T. 6.3 v

4 amps., C.T. 5 v. 3 amps. Fully shrouded 67/6
F35X. Output 350-0-350 v. 250 m/a., 6.3 v. 6 amps., 4 v. 8 amps ,

4 v. 3 amps.. 0-2-6.3 v. 2 amps. Fully shrouded 65/-
FSI60 X. Output 350-0-350 v. 160 m,'a., 6.3 v. 6 amps., 6.3 v

3 amps., 5 v. 3 amps. Fully shrouded 44/-
F543X. Output 425-0-425 v. 250 m/a., 6.3 v. 6 amps.. 6.3 v

6 amps., 5 v. 3 amps. Fully shrouded 63/6
HS6. Output 250-0-250 v. 100 m a., 6.3 v. 6 amps., C.T. 5 v

3 amps. For receiver R1355. Half shrouded 26/6
HS150. Output 350-0-350 v. 150 in/a., 6.3 v. 3 amps., C.T. 5 v

3 amps. Half shrouded 27/9
F36. Output 250-0-250 v. 100 mia., 6.3 v. 6 amps., C.T. 5 v

3 amps. Fully shrouded 29/6
FSI20. Output 350-0-350 v. 120 mia., 6.3 v. 2 amps., C.T. 6.3 v

2 amps., C.T. 5 v. 3 amps. Fully shrouded 29,9
FS256. Output 250-0-250 v. 80 m/a., 6.3 v. at 6 amps., 5 v. at

3 amps. Fully shrouded 28 6
PRI I. Output 230 v. at 30 rn/a., 6.3 v. at 1.5/2 amps. 21 -
FS150. 350-0-350 v. 150 m/a., 6.3 v. 4 amps., 5 v. 3 amps. 31,6
FSI50 X. Output 350-0-350 v. at 150 m/a., 6.3 v. at 2 amps

C.T. 6.3 v. at 2 amps., C.T. 5 v. at 3 amps. Fully shrouded 31/6
The above have inputs of 200/250 v.

OUTPUT TRANSFORMERS
MIDGET OP. 5,030SI to 30 3/9

8,0000 to352 3/9
MOPI. Ratios 26, 46, 56, 66, 90, 120-150 m/a. max. current,

C.T. for Q.P.P. Class B, etc. Secondary 2/4 ohms. Top panel,
and clamped ,each 5/6

OPIO. 10/15 watts output. 20 ratios on Full and Half Primary 179
OP30. 30 watts output, 20 ratios on Full and Half Primary 25,9
Williamson's O.P. Transformer to Author's specification E4 4/ -
Chokes for Williamson's Amplifier, 30 H. at 20 ma 16,6

10 H. at 150 m,a. 32/ -

FILAMENT TRANSFORMERS
All 200/250 v. Input.

F3. 6.3 v. @ 3 amps.
F4. 4 v. @ 2 amps., 7/6. F6. 6.3 v. @ 2 amps.
F6X. 6.3 v. @ 0.3 amps., 5/6. FI2X. 12 v. @ I amp.
FU6. 0L2-4-5-6.3 v. @ 2 amps., 10,'-. F12. 12.6 v. tapped 6.3 v

3 amps.
F24. 24 v. tapped 12 v. @ 3 amps.
F29. 0-2-4-5-6.3 v. @ 4 amps., 18/9. FU12. 0-4-6.3 v. @ 3 amps
FU24. 0-12-24 v. @ I amp.
F5. 6.3 v. @ 10 amps. or 5 v. @ 10 amps., or 12.6 v. @ 5 amps ,

or 10 v. @ 5 amps.
F6,4. Four windings at 6.3 v. tapped 5 v. @ 5 amps. each, giving

by suitable series and parallel connections up to 6.3 v. @
20 amps.

Quotations, etc. -stamped addressed envelope, please
C.W.O. (add 1/6 in E for carriage).

Export enquiries invited.

9/6
7/6
8/-

16 6
23 6
176
176

34/-

51/6

H. ASHWORTH (Dept. W.W),
676, Gt. Horton Road, Bradford 7, Yorks.

1.1?S
Est& 1925

EASY TERMS

The completely New
"TI110" AMPLIFIER and

"POINT ONE" PRE -AMPLIFIER

This 10 -watt amplifier maintains, in every
respect, the world-renowned LEAK reputa-
tion for precision engineering, fine appear-
ance, and fastidious wiring. The Pre -amplifier
will operate from any well-known pick-up,
whether crystal, moving iron or moving coil. Provision is
made for Tape Recorder and Play back and, as an exclusive
feature, readily accessible jacks are provided on the front
panel for instantaneous use.

See maker's advt. p. 79 for full technical specification.

The total Cash Price for these Two Units is £28.7.0 and our
EASY TERMS are £3 Deposit with order and 8 monthly
instalments of 70 - (carriage and crate free ).

HIRE PURCHASE TERMS also available OVER IS MONTHS

If you require FINEST QUALITY REPRODUCTION together
with WORKMANSHIP of the HIGHEST ORDER your choice
must be

IL IE A IK
The very latest LEAK DYNAMIC PICK-UP with
detachable heads is now available.
Suitable Wharfedale, Tannoy & Goodmans Loudspeakers and the
latest Connoisseur 3 -Speed Motors & Pick-ups are also available
on EASY TERMS.

The L.R. SUPPLY COMPANY LTD.
BALCOMBE BTata7154 SUSSEX
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THE

FLEXIBLE
SHAFTING.

GENERAL REMOTE CONTROL USES

OPERATING from an accessible point,
switches, valves and other electrical and
mechanical devices located in remote or
inaccessible places. Flexible shafts are
readily adapted for either manual or
automotive operation of controls.

OPERATING any element requiring
rotation or push-pull movement or both,
with the controlled element close to or at
a distance from the control point. Where
an element requires both push-pull and
rotation, both actions can be accom-
plished with a single shaft.

OPERATING indicators and indicating
devices of all kinds.

CENTRALIZING operational adjustment
and controls of machines and other
equipment at a single point convenient
to the operator.

PROVIDING controls that free operators
from mechanical or electrical hazards.

 ,The S. S. White Company manu-

factures standard shafts and is

prepared to develop special shafts

providing sensitive control over

long and short distances.

co. OF CRCAT BRITAIN LTD.- INDUSTRIAL DIVISION
Britannia Works,
St. Pancras Way,

LONDON, N.W. I Phone: EUSton 5393

LEEVERS RICH

HEAVY DUTY

MAGNETIC TAPE RECORDER
for Industrial and Professional Use

altIto

61.

MODEL C5
For spools up to 9ins
dm., 12 -volt battery
operation
MODEL D2A
For all types of Spool up to
III ins. dia. A.C. operation

MODEL D2B
For all types of Spool up to

}ins. dia., 12 -volt battery operation

All of these models may also he supplied with

Frequency Range (±2db.),
30-18,000 c/s.

Volume Range 50 db.
Flutter <0.1%

SYNCROPULSE -) INTERLOCK SYSTEM

LEEVERS-RICH EQUIPMENT Ltd.
37 Wardour St., London, W.I. GER. 5402

BROOKESairaeS
mean

DEPENDABLE

frequency
control

Illustrated left is a Type SS
Crystal unit from a range
covering 100 Kc/s to 15
Mc/s.

Frequency 14071.5 KO
Black Bakelite case.

high x lite" wide x I"
thick.

 Two r dia. pins spaced r
centres.

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.

UD
BROOKES

Brookes Crystals Ltd.,
Suppliers to Ministry of Supply, Home Office, B.B.C., etc.
EARLSWOOD ST., GREENWICH, LONDON, S.E.10

Telephone : GREenwich 1828
'Grams: Xtals Green London. Cables: Xtals London
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9 Octave

from

a single unit

The G.E.C. metal cone loudspeaker gives lifelike reproduction
of any type of sound over a range of 9 octaves. This includes the
entire musical fundamental range together with overtones which
give tonal quality and character to the performance of each
musical instrument.
The sound engineer will appreciate the simplification and
improvement in performance which has been achieved by
combining the following attributes in a single unit.

 Smooth response over a range of nine
octaves with extremely good low fre-
quency response

 Negligible inter -modulation
 Unequalled transient response due to

special coil and cone construction

28.15.0
TAX PAID

For the

Home Constructor

This is a professional
instrument and must be
used under the correct
conditions to obtain the
optimum results. Cabinets
have been specially de-
signed for use with this
loudspeaker, details of
which will be available
shortly.

L------------J
Metal Cone
Loudspeaker
See it on G.E.C. Stand No. D6,
The National Radio Show, Earls Court

THE GENERAL ELECTRIC COMPANY LTD., MAGNET HOUSE, KINGSWAY, W.C.2
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Great Britain's Valve Mail -Order House

on
SERVICE SHEETS

The e you require enclosed
if available i n a dozen assorted
of our best choice. 10/6.

PIFCO

ouar, 29j6
4/0 Post 1/-

All -in -one.
Radio -meter
A.C./ D.C.
Tests every-
thing in
Radio. Com-
plete with
Test prods.

Chassis
Cutters

with
I 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: Ida 12/4;
tin. 12/4; ;in. 13/4;
lin., llin. and 11 -in., 161_
each; lfin. and lhn., 18/ -
each; 1tin., 19/9; 2 h in.,
319; 2lin, 36'9; lin.
square 24/3. Post 1/-.

SALE (21710) VALVESTYPES

FROM
(Post.
9d.)

Types and Prices subject to stock. We may send
equivalents. When ordering cross (blank) postal order.

RADIO

Post 9d.

TUBES
TYPE 511, 12". Electro-
static (same base as
VCR97). E4-10-0

VCR97 201-

EMISCOPE TYPE
3". Electro-static in
Sealed Box. 20/.

MORSE BUZZER
OUTFITS

Consisting of a buzzer, a worse
key and a battery compart-
ment, all mounted on a
polished baseboard. All parts
high grade ex -Air Ministry.
An excellent gift for a
boy. Post free

TYANA TRIPLE THREE
Small Soldering Iron. Latest
development. Complete with
detachable bench
stand. Post 1/,

SCRATCH REMOVER

KITS Complete 6/6

NEON-tESTERS
A.C.,D.C. at 11 /6 &

IRS  .. 16/5

1111834 : : :11481/65
394 .... 14/6
3V4 . 14/6
01A 714
1A4 13/3
IB4 - 1313
1F4 1012

1FE55GiG 11211141-

1360 . 1211-
1Y3OT. - 13/3

66AAL4 5.. :: 11151141
6AQ5 16/a
aT

6AU666
/12125i1

6BA6 . 1613

6.164 .... 31 /6
1313

6SA7GT 20/2
6SK7GT 16/5
6SQ7GT 1511
6V6GT 16/5
7E7 .. 1416
12AT7 .. 22/1
12AU7 .. 22/1
12AX7 22/1
12SA7GT 20/2
1.2SK7GT 16/5 ECH3 .. 22/8 Th41..... 16/5
12SQ7GT 15/1 EC1135 20/2 III.41..  1615
25L6GT 18/5 ECH42 291' IIY41... . 13/3
Post Out Lower ne-Year Guarantee.

357.5GT 133
50L6GT 16/5
10 ....
80
22 1

3/38/31
Si. 3.8/11
71A 8/10
112A 1.2/-
1 A7GT 18/11
1C5GT 14/8
1H5GT 14/6
1N5GT 14/8
3A4 18/11
3A5 ... 31(6
6X50 1313
1561

13
(1W4)13/3/3

AZ1
AZ31 13/3
AZ50

CBL1DNV 22/1
CL4 20/2
CYl 13/3
EB41 11/4
EB91

(6 AL5) 11/4
EBC33 15/1
EBL1 22/1
EBF80 18/11
ECC40 22/1

ECL80 .. 23/6
EF9 ...  19/4
BP37A .. 22(1
EF39 16/5
EF40 .. 2211
EF41 1615
EF50 2211
EF80 . 22/1
BEM .. 22/1
EK32 22/8
EL3(N) 20/2
EL36 1615
EL37 22/1
EL38 25/2
EL41 16/5
EAU 1615
EM4 .... 18/5
EM34.... 18/5
GZ34(G) 18/6
EY51.... 2512
EZ40 134
EZ41 . 131:.
Evao 1612
PY81 1811
PY82 .. 13
PL81 .. 1 -
P1.82
UBC4I 15/1
UBL" 2012

21 .. 20/2

" 2 aid Au TIC BLOWLAM
Burns methylatec spirit. 'L.

pletely Automatic. Abs ate.
1 2/6 safe. Suitable for all in of ti, -

man's and silver solde.ing, glass
bending, etc. 2,000 deg. Fahrenheit
flame. Post 9d.

BULLs
__JOH ST.HARLESDO EWN

01A
1B4
1116
1LN5
2A6
2/17
2B7
6F7
6J7
9D2
12A
12SF5
31
34
35L6
48
501Y6
954
11726
4TSA

VALVES/

2/- 4TSP 5/-
3/- 13SPA... 5/-
3/- 41MTL

71A 2/-
2/- 2028TE1 8/-
3/- 215P 2/-
2/- 220PT 41-
6/- ACHLDDD 6/-
51- EF6 -.17/6
7/- KTZ63 5/-
21- MSP4 51-
6/- MSPen 5/-
2/- MSPenB . 5/-
3/- P2 3/-

P215 2/.4/- PM1211 3J-
2/- PM24A 7/6
7/. SP13 41-

VP13C 7/.

BRITISH,
AMERICAN,

BATTERY.

A.C.
end

UNIVERSAL

TYPES.

v3 "DEMOBBED VALVES MANUAL " 2/3
dying equivalents of British and American Service and
'rose Reference of Commercial Types with an Appendix
f B.V.A. Equivalents and Comprehensive Price List.
/e have still some Valves left at very old Budget Rates
131%)

GORDON'S TOOL KIT
A handy kit of tools (Set No. 007BA).
The set comprises five spanners covering
B.A. sizes from 0 to 9, Olin. midget
adjustable pliers with slim beak head
and a tin. electrician's turnscrew with
plastic high -insulation handle. The
tools are of chrome -vanadium steel,
chrome -plated and polished , and packed

i.nstic wallet with window panels. 22/,

COMPLETE

LISTS

Stamp

EASYTERMS nyt 161,
METERS. Terms up to 1()
months and very near Cash
Price. Please ask for full list.
Terms and Proposal Form.

Ron Antennas. lit. sections
 nterlocking and ex-

tending, copper plated steel.
BARGAIN. 2/6 dozen.

B.T.H. GERMANIUM CRYSTAL
DIODE. Complete with Blueprint
ant operating instructions. 2/.

7 /6
FROM

REDUCED 7/6
211-

Pre -heated Electric Soldering
Irons. 24 v. 36 Watts. Press
button switch fitted. Corrosion
free Bit. Specially designed for
line work. Limited mia.ntity

at 7/6.

Deposit 401.
Monthly

AC ELECTRIC

PAINT SPRAYER
Just plug in and spray.
Easier than a brush and
twice as fast. Ceiling
adaptor FREE. Post 2/-.
Tax Free.

MOTEK

TWO SPEED-SIMPLE PUSH BUTTON
CONTROL

THE NEW K6 UNIT
List Price 19 GNS.

SEE AND HEAR IT AT
YOUR LOCAL DEALER

MODERN TECHNIQUES
138-144 Petherton Road, London, N.5

Tel.. Canonbury 5896

t/INING&CARR,,,
I! Ltd.
Or inEn3landil

Actual
Size

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 also high and the Relay will follow
A.C. frequency of 50 c.p.s. Resistance up to 8,000 ohms,
which is acceptable for Anode circuits. Alternatives to
specification if required. Sole Concessionaires.

NEW!
The Manning -Carr

Miniature

Polarised Relay

POST OFFICE TYPES 3,000 AND
600 RELAYS

to specification. Tropicalising, impregnating and
Services jungle finish if required. Delivery 3-4 weeks.
Manufacturers to H.M.Gov:. Depts. and leading con`ractors

L. E. SIMMONDS LTD.
5, BYRON ROAD, HARROW, MIDDX.

Telephone : Harrow 2524-0315.
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Certainly -
if it's an

`English Electric' T901A

Write to us for a complete specification of this tube, the finest that any
constructor can buy.

* The tube specified by the designers of the `Tele-King', `Magnaview' and
`Super -Visor circuits and Wiewmaster' conversion circuit.

'ENGLISH ELECTRIC'
BRITISH MADE LONG -LIFE RECONDITIONABLE TUBES

The ENGLISH ELECTRIC Company Limited, Television Department, Queens House, Kingsway, London, W.C.2
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4 reasons why...

/T MPS TO SOIRM
with

Alternative
Types

Type 31

Type 41

Type 71

Type 81

Type 21

TRIGGER FEE°
soi-DeaG°s

signed
e No. for is -e nib1Y

IVP asse.

speciallyia tSolder s
operations.. with
automat! two

trigger -action died
twotri aupplte _

reels are _red and on.
IS it. acid:,,c.7cored.
15 ft. res.-

Type 22

 RAPID
CONSTANT

HEAT

'ABSOLUTE

DEPENDABILITY

 SOLID

CONSTRUCTION

 PERFECT

BALANCE
Alternative

Types

Type 32

Type 42

Unbeatable from every point of view,
well able to withstand hard work-
shop treatment and ideal for con-
tinuous use. Features include rapid
constant localised heat -solid sturdy
construction-low current consump-
tion-perfect balance-absolute de-
pendability. A type and bit for every
purpose from fine instrument to
heavy industrial work.

Each tool includes 5 feet tough
rubber 3 -core cable.

Obtainable from all leading tool merchants and factors.
Fully descriptive Brochure free on request.

WOLF ELECTRIC TOOLS LTD PIONEER WORKS MANGER LANE LONDON W.5
PERtVALE S611.41 Bran.. IRMINGHAM, MANCHESTER, LEEDS. BRISTOL NEWCASTLE, GL ASGOW

cordially invite all
High Fidelity enthusiasts
TO VISIT THEIR

REGENT ST.

GOODSELL FM17401

Also demonstrated
are the latest versions of quality
equipment by ACOUS-
TICAL, GOODSELL,
LEAK and ROGERS,
as well as the NEW
HIGH FIDELITY
AMPLIFIER by
ARMSTRONG.

THESE EQUIPMENTS
CAN BE HEARD WITH
A WIDE RANGE OF
HIGH QUALITY LOUD-
SPEAKER SYSTEMS AND
ASSOCIATED EQUIPMENT.

* H.P. TERMS AVAILABLE

SHOWROOM
for a demonstration

of the latest
precision built

CHAPMAN and
GOODSELL

FM TUNER UNITS
CHAPMAN FM8I

M74-4,4
li.J1111111

Idll1/11

These and other high fidelity equip-
ments are demonstrated at our show-
rooms: Daily 10.30 a.m.-5.30 p.m.
Saturday 10.30 a.m.-12.30 p.m.

B. K. PARTNERS LTD.
229 Regent St., London, W.I. (EntranceHanover St.) 'Phone: REG 1051 & 7363

ALWAYS " FIT "

CASTORS
THE WORLD'S BEST

CONTRACTING
TUBE

ADAPTOR
For i", I", I I +" tubes,
Quickgrip Adaptors are fitted
by hand as no tools are required.

2", 24-", 3", and 4" wheels
may be used.

Ask for Brochure
and pages 8, 25, 57.

Numerous other types of
head fittings available

Engineers, Patentees and Sole Manufacturers
AUTOSET (PRODUCTION) LTD.

DEPT... H," STOUR STREET, BIRMINGHAM, 18
EDG. 1143 (3 lines). Estd. over 30 years.

Please mention" Wireless World"
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\11Y44THE SCIENTIFIC
VALVE

BRITISH - MADE

TYPE

NEW range of fiat subminiature
directly heated valves for use 47

radio -frequency equipment

FILAMENT

Volts Ma.

Anode
Volts

Screen
VoltsDESCRIPTION U.S. EQUIV-

ALENT
Grid

Volts
Anode

Ma

3.0

Screen
Ma

Mutual
Conductance

Power
Output

R.F Amplifier IAD4* 1.25 100 45 45 0 0.9

0.5

2 mA/V

R.F. Amplifier 5678* 1.25 50 67.5 67.5 0 1.8 1.1 mA/V

H.F. Triode 5676 1.25 120 135 -5 4.0

3.1

1.65 mA/V

Output Pentode 5672 1.25 50 67.5 67.5 -6.5 0.95 0.65 mA/V 50 mWt

* Fully screened with metallized coating. t With input signal 4.55 V. A.C. and anode load 20 ka

Type 0-120

Ltd STONEFIELD WAY, VICTORIA ROAD,
RUISLIP, MIDDLESEX

2/0/107#

MAY WE SEND
YOU PARTICULARS?

Telephone :
Ruislip

3366

Type 0-100

Portable, High -Sensitivity Audio 'Scope. 4mV/cm. Sensitive General Purpose 'Scope. Direct -coupled X'
and ' Y ' Amplifiers, Triggered Time -Base, Time and
Voltage Calibration ;-Zero to 4 Mc/s.

r.m.s.;-3c/s to 25 Kc/s.
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RM
POWER

RESISTORS
Coated with a non -hygroscopic and
fireproof silicone bonded compound.
Internal connections made by special
method of welding, giving long-term
stability under all conditions.

Standard range is shown but we shall
be pleased to advise on special types
to suit particular requirements.

R. M. ELECTRIC LTD.
TEAM VALLEY, GATESHEAD, II

Tel. Low Fell 76057.

TYPE
WATTAGE 

RESISTANCE.. 10-6,000
OHMS

LENGTH
.. 1 9 16in.

DIAMETER
11 16in.

MAX. TAPS
1

10-12,000

2 13/16in.
11/16in.

2

10-15,000
3 1/16in.
11/16in.

3

Recommended and approved
by TRUVOX

For the TRUVOX Mk. IIITAPE DECK

EAP 3 TAPE RECORDER AMPLIFIER
TECHNICAL SPECIFI-
CATION: Frequency range
90-9,000 cis. *3 watts out-
put on Playback. *Separate
High and Low Gain inputs
with Mixer Control.
"Magic Eye " Record Level
Indicator. *Variable tone
control. *Amplifier can be
used for high-fidelity repro-
duction from gramophone
or Radio Feeder Unit.

EAP (Tape

Separate Power Pack, sup-
plying instantaneous braking
voltage. *Miniature valves.
*Size: (main chassis) 104 -in.

x 5zin. x 2in. (power pack)
Siin. x x 2fin.
PRICE: [15 (carriage extra).
Trade Enquiries Invited.
Model EAP 2, with similar
specification, is available for
use with the MOTEK and
LANE Tape Units.

Write for full details to:

Recorders) LIMITED
548 KINGSLAND ROAD, LONDON, E.B. Tel: CLISSOLD 7586

05111ar,-

PRECISION CONNECTORS

ON COUNTS

 design
 machining
 performance
 price
 delivery

The most comprehensive range of
U.S. CONNECTORS outside the U.S.A.

@Oca13 Connectors
CO -KZ Cables R.G. Cables

Microdual drives

TRANSRADIO LTD. 138A Cromwell Rd. London SW7 FRP. e.;2/

111
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INDUSTRIAL ELECTRONICS

Model 1200B

Write to :

OSCILLOSCOPES
 DIRECT COUPLED AMPLIFIERS ON BOTH AXES

PROVIDING SYMMETRICAL DEFLECTION.

 HIGH SIGNAL SENSITIVITY.

 WIDE FREQUENCY RANGE WITH LEVEL RESPONSE.

 PHASE SHIFT CHARACTERISTICS NEGLIGIBLE
DOWN TO ZERO FREQUENCY.

 SWEEP EXPANSION TO 5 SCREEN DIAMETERS.

For full information on ;

Model 1200B Model 2300 Model 2000
Display 21 in. Miniature Display 5 in.

diameter. Oscilloscope diameter.

INDUSTRIAL ELECTRONICS MAGNET WORKS,
DERBY ROAD, EAST SHEEN, LONDON, S.W.14. Phone: PRO 8211

r TELEVISION
NODE SUPPLIES

and at less cost
07 WESTINGHOUSE

VIIESTAILITE
METAL RECTIFIERS
These new '' Westalite " rectifiers are the an wer to every problem confronting the
amateur television constructor, either for building into new sets or as replacements.
Everything about them is right-price-size-output-efficiency-and, of course, reliability ;
and they will prisvide a current output of 300mA, providing that cabinet and circuit
conditions allow adequate ventilation. They are for use in conventional half -wave circuits,
and are available EX STOCK. Address all enquiries to

DEPT. W.W.8., WESTINGHOUSE BRAKE & SIGNAL CO., LTD.
82 York Way, King's Cross, London, N.I

HT 57
Price 24 3
AC Input
240 volts.

HT 59
Price 26'3
AC Input
250 volts.
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Invaluable books for the practical man published for

Wisi&kss

Radio Designer's Handbook
Fourth Edition. Editor: F. Langford -Smith, B.SC., B.E.,
Senior Member I.R.E. (U.S.A.), A.M.I.E. (AUST.). A Compre-
hensive reference book, the work of 10 authors and 23
collaborating engineers, containing a vast amount of data
in a readily accessible form. The book is intended especially
for those interested in the design and application of radio
receivers or audio amplifiers. (Sales Rights in North and
South America, Canada, Australia and New Zealand
Reserved.)

81 x 5fin. 1,482 pp. 42s. net. By post 43s. 6d.

Radio Interference Suppression
As applied to Radio and Television Reception.
Second Edition. G. L. Stephens, A.M.I.E.E. Explains the
origins of electrical interference and principles of suppres-
sion, then gives practical details of suppression methods
for many kinds of industrial, domestic and marine equip-
ment. Suppressor components and methods of locating
interference are fully discussed and special attention is
given to suppressing interference with television receivers.
65 illustrations. 132 pp. 10s. 6d. net. By post 10s. I Id.

The Oscilloscope at Work
By A. Haas and R. W. Hallows, M.A. (ciuTrAn), M.I.E.E.
An invaluable guide to the instrument's many uses-not
only in radio and TV, but also in electronics generally.
An important feature is the book's wealth of oscillograms-
well over 200 included. Numerous circuit drawings and
other diagrams clarify the text. Although The Oscillo-
scope at Work' deals mainly with the uses of the instrument,
and interpretation of its oscillograms, it also contains much
practical information on oscilloscope circuits, construction,
adjustment and fault-finding.
Size 81 x 51tin. 172 pp. 15s. net. By post 15s. 6d.

Short -Wave Radio and the Ionosphere
Second Edition. By T. W. Bennington. This book shows how
existing ionospheric data can be applied to everyday prob-
lems of short-wave transmission and reception. The author,
a member of the Engineering Division of the B.B.C., has
been able to draw freely on the Corporation's experiences
in the development of short-wave overseas services.
81 x 5fin. 138 pages. 57 illustrations.

10s. 6d. By post 10s. 10d.

From booksellers or direct from:- Iliffe & Sons Limited, Dorset House, Stamford St., London, S.E.1.

"YOUR TIME IS
VALUABLE -
DON'T WASTE

IT !"
The popular

Coronet "series
(AC, AC/DC and
Battery pre -aligned
superhets) design-
ed by the eminent
radio authority,
Mr. F. J. Camm,
were built around
our famous R.L.30
Tuning Unit. If you
want FIRST-TIME
SUCCESS in
superhet construc-
tion without test
gear be guided by
this lead. Send 2,6
NOW for

I CAN'T FIND WHAT'S
WRONG -GUESS I'VE
WASTED MY TIME
AND MONEY
ON JUNK!

l'orsooZ4-,

cAs
HOW TO AVOID THIS ?

I'M CERTAINLY GLAD
I BUILT THIS BODING
SVALVE SUPER HET.
- ITS GREAT/

RODING'S .0114 -HERE'S THE ANSWER

"HOME CONSTRUCTOR'S HANDBOOK"
of circuits, parts lists, etc. for these guaranteed outfits:
3V. 3 Band FEEDER * 4V. 3 Band FEEDER (Norm/
HiFi/Gram) * 5V. 3 Band SUPERHET A.C. * 5V.
3 Band SUPER. AC/DC * 6V. 3 Band SUPERHET A.C.
* 6V. 3 Band SUPER. AC DC * SIGNAL TRACER
* FEEDER AMP./POWER PACK * MAGIC EYE UNIT
* 4V. 3 Band SUPERHET A.C. ("CORONET") * 5
W. Quality AMP. A.C. * 10 W. p/p quality AMPLI-
FIER * SIGNAL GENERATOR * 3V. 2 Band "local
station" HiFi FEEDER, etc. FREE Full Size construction
sheets available for circuits (see HANDBOOK)
* Also obtainablef rom leading Booksellers and component stockists

ROBING - LABORATORIES
(Dept. viva) BOURNEMOUTHjmCHRISTCHURCH,

COIL WINDING MACHINERY

We invite your enquiries for the Type A1/1 auto-
matic machine, as illustrated. Also for the
Type H/1 hand coil winder and Type AW/1
Armature Winding Head.

KO ECTRIC TD

73 UXBRIDGE ROAD, EALING, LONDON. W.5
Ealing 8322
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for

SELENIUM
RECTIFIERS

consult

WHETHER the need is for a single
unit or a supply running into

thousands . . . if it's a Selenium Rectifier
that must fulfil critical requirements and
maintain its characteristics over long
periods . . . the answer is to be found
with Electrix.

 Electrix Rectifiers are characterised
by their cool running and consistent long -
life conformity to stated specification.

 Manufacturers, Traders and Elec-
tronic Engineers, send us your specific
requirements.

 Your needs may possibly be met from
standard " types, or

 " To specification " models can be
quickly prepared.

 Quotations by return ... and deliveries
a matter of days only.

 We welcome export enquiries.

Here are some typical "standard" full -wave types
each

Output 12/15 Volts D.C. I Ampere. List Price
Output 12/15 Volts D.C. 2.5 Ampere.
Output 12/15 Volts D.C. 4 Ampere.
Output 12/15 Volts D.C. 6 Ampere.

Trade Supplied

 Heavy duty rectifiers with say
230 250 volts A.C. input and 220
volts D.C. output a speciality.
 We use only freshly manufactured
selenium plates and components,
no ex-W.D. materials whatsoever.

99

13/6

22/6
35/ -

HOUSEHOLD ELECTRIX LTD
47-49 HIGH ST., KINGSTON -ON -THAMES

Telephone: KiNgston 4585

WE PAY TOP PRICES
FOR

AMERICAN SURPLUS
ELECTRONIC EQUIPMENT

LOOK AT THESE EXAMPLES
for equipment in good condition

Receiver, R54 APR4, complete L200
Transmitter, ET4336 LI 10
Scanner, RC94 L100

Test Set, TS13 £100

Frequency Meter, TS175/U C80

Frequency Meter, BC22I £28

Receiver, BC348R E25

Receiver, R89 ARN5 L25

Control Box, 23270 L5

We pay similar remarkable prices for: -
RECEIVERS. RI I I APRS, R5 ARN7, AR88D,

BC 1033, BC348.
TRANSCEIVERS. ARCI, ARC3, TCS, BC800,

RTI APN2.
TRANSMITTERS. TI I/APN3, ARTI3.
INDICATORS. 1D17/APN3, BCI 151, BCI 152, I -81A.

TEST SETS. Any unit with prefix " TS " and
1E19, 1-208, 1-100.

MODULATORS. BCI091, BCI142.
SYNCHRONISER. BCI148.
POWER UNITS. RA34, RA42, RA62, RA88,

RA90, MG 149, PE98, PEI 58, DM28, PU16.
TUNING UNITS. TN 17, TN 18, TN I9, TN54,

TU57, TU58, TU59.
CONTROL GEAR. BCI150, BCI 145, 11391, JB95,

11398, JBI02, C45 -ARC I.
And almost every American made unit even if not
mentioned above.

Phone us immediately, transfer charge.

TO OVERSEAS BUYERS
We have the largest stock in Europe of American
Government surplus electronic equipment and we
would be pleased to quote by return of post against
your enquiries. The following are a few examples
only of the equipment which we can supply from stock.

ET4336 Transmitter.
SCR720C Search Radar, complete.
BC348 Receiver.
ARTI 3 Transmitter.

Deal with the firm that has
been established for twenty-five years.

ALTHAM RADIO CO.
JERSEY HOUSE, JERSEY ST.

MANCHESTER 4
Telephone: Central 7834)5/6



96 WIRELESS WORLD AUGUST, 1954

because they

Told in the tea-break . .

Said the 'Cactus' to the 'Porcupine':

'At last we get to grips

with all these bends and loose wire ends

"United" in Solderless strips.'

' Cactus' and ' Porcupine ' Terminal Strips are

revolutionary designs for securing and connecting

wire ends in radio and electronic assembly.

Constructed entirely of high-grade ceramic and

silver-plated brass these tag strips are preferred

are TOUGH ! FIREPROOF ! SPACE SAVING!

FREE FROM ANY SOLDERING !

Let us tell you more about the ' Cactus' and the ' Porcupine '-
send for Catalogue Section 3 (pages 2028-2029A)

UNITED INSULATOR CO. LTD. Oakcroft Rd., Tolworth, Surbiton, Surrey
Telephone: Elmbridge 5241-2-3-4

U.I.C.
'CACTUS' &
`PORCUPINE'

TERMINAL STRIPS

SPECIALISTS IN ELECTRO TECHNICAL CERAMICS & COMPONENTS  SPECIALISTS IN ELECTRO TECHNICAL CERAMICS & COMPONENTS
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ACOUSTICS
Electrical and Electronics Engineering Series

Leo L. Beranek
Associate Professor of Communications,
Engineering and Technical Director for
the Acoustics Laboratory, Massachusetts
Institute of Technology.

This book is designed for students taking advanced courses
in modern acoustics in branches of electrical engineering
and physics. Suitable as a reference textbook, it covers
all recent advances, including such topics as dynamical
analogies, directivity patterns, acoustical circuits, loud-
speaker enclosures, sound transmission through structures,
noise reduction, speech communication and psychacoustic
criteria. The chapter dealing with loudspeaker enclosures
should be of particular interest to those requiring infor-
mation about high fidelity music reproduction.
There are many fully illustrated examples with original
problems set expressly for student solution.
In 1944, the author received the Biennial award of the
Acoustical Society of America for outstanding contri-
butions to this field, and has been elected President of the
Society for the current year.

9 x 6 inches 525 pages 64s 6d

Available from your local Bookseller
McGraw-Hill - London
$00$44$44$4444444446104$444$444444444

ELECTRO-
MAGNETIC

COUNTER

2s,5 7.'8

MAJOR TYPE 6 x If x 11 ins.
3 ohms operates on 3/6 Vo. D.C.

500 ohms operates on 18/24 Vo. D.C.
1000 ohms, operates on 1001110 Vo. D.C.

2,300 ohms, operates on 200/230 Vo. D.C.
17,6 Post & Pkg. 9d.

MAGNETIC RELAYS
U N !SELECTORS

KEY SWITCHES
...,s.a..a..c),....Q...°4..a..Q._a..,a..

JACK DAVIS (RELAYS) LTD. 9
36 PERCY STREET LONDON W.I
MUSEUM 7960 LANGHAM 4821

-0,-G".--i?G`.0*-.0*0.00^.G,-!)0-G,0,0-Qk ,G
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NEW ARCOLECTRIC
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 chrome bezel gives a most

attractive panel appearance. This holder
can be fixed in a single 1" hole.
The mains voltage signal lamp S.L.88'N
is supplied complete with an M.E.S. neon
tube and a suitable series resistance.

Write for Catalogue No. 128

(ARCOLECTRICWITCHES LTD
2

SIGNAL LAMPS

S1.82

S.L.90

S1.92
CENTRAL AVENUE, WEST MOLESEY, SURREY TELEPHONE: MOLESEY 4 3 3 6 ( 3

S.L.86

LINE 1)

70tae LABORATORY aid PRODUCTION LINE

Write for illustrated catalogue
detailing the wide SIFAM range.

SIFAM ELECTRICAL INSTRUMENT CO. LTD. Leigh

RICAL INSTRUMENTS
In addition to our well-known standard
ranges of 2in. to 4iin. square and round
panel -mounting instruments, the follow-
ing are a few examples of special types
which we have developed to meet
industrial requirements :-

 Moving coil rectifier type to suit
various frequencies, for laboratory use.

 6in. and 8in. Portables. Sub -standard
or B.S. 1st Grade.

 Pyrometer indicators.
 Thermo -couples for temperature

measurement.
 Audible Braille Multi -range mA.
 Contact Voltmeters.
 D.C. Shunts up to 2,000 amperes.
SIFAM Electrical Instruments fully meet
the high standards of accuracy and re-
liability demanded by modern industrial
techniques, production control, laboratory
testing, etc.

Court, Torquay. Telephone : TORQUAY 4547-8
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Filling a long -felt need

A valuable, practical book for
television service engineers

Although written specially for the radio servicing engineer who

wishes to embark on TV servicing, this book will be invaluable to

everyone interested in TV receiver fault-finding. It is written for

the practical man in terms he understands, and is fully illustrated

by many clear diagrams. It is strongly recommended to prospective

candidates for the R.T.E.B.-City & Guilds TV Servicing Certificate

Examinations and will be of particular help in the Practical Test.

TELEVISION RECEIVER SERVICING 21s. net. By Post 21s. 8d.
Published for "Wireless & Electrical Trader"

obtainable from booksellers or direct from Iliffe & Sons Limited, Dorset House, Stamford Street, London, S.E.1

THE EDDYSTONE MODEL 740
A British made Cuinittairiditions Receiver of the highest quality and sensitivity
at a moderate price.

£42!151. (H.P. Terms Available)
8 BSA valves comprising R.F. Amplifier, Frequency Changer, I.F. Amplifier and
A.G.C.,A.F. Amplifier and Detector, Output, B.F.O. Noise Limiter and Full Wave
Rectifier.
TUNING RANGE

Range 1. 30.6 Mcis to 10.5 Mols.
Range 2. 10.6 Mel, to 3.7 Me/s.
Range 3. 3.8 Mc/e to 1.4 Mc/s.
Range 4. 205 Metres to 610 Metres.

Accuracy of better than 0.5%. Range 4 Includes the International Distress Wave.
GENERAL CONSTRUCTION
Aluminium diecastings are used for the front panel and tuner unit chassis. The
cover Is of steel, fitted with lift -up lid and thoroughly rust -proofed. Tropically
finlshgd component parts.
POWER SUPPLY. 11U volts and 200/240 A.C. only. Of From 6 volts with external
vibrator unit.
Further technical details of this or any other Eddystone Receiver gladly supplied on request.
Latest Eddystone Components Catalogue 1/.,,

The

Eddystone

Specialists

aigaBRILSERVICES LTD
55 COUNTY ROAD, LIVERPOOL, 4
Telephone: AINTREE 1445 ES TAB. 1935

 ;

BRAOMATOC '
LTD.

For Quality Recording
- Consult BRADMATIC

TAPE DESKS AVAILABLE
Model SD (taking up to 101in. reels) £50
Model SC (taking up to 9' -sin. reels) L47

Model SB (taking up to 7in. reels) £42

All with two speeds, 31 and 71 i.p.s. Twin
heads. Push button control. Three heavy
motors. Three separately shielded heads.

0 0

10 0

0 0

track
duty

PORTABLE RECORDERS
In rexine covered case, fitted with model 5B tape
desk, type D.2. C.J.R. amplifier with monitoring.
Provision for external loudspeaker.

PRICE: E117 (without microphone).

HIGH FIDELITY SOUND HEADS
Type 5RP (Record/play), L3/5/-. Type 6RP (super
fidelity), 0115/, Type 5E (Erase), £3/5/-. Mumetal
Screening cans, 8/6. Amplifiers, microphones. All
types and sizes of magnetic tape.

Trade supplied. Send for Lists.

BlIADMATIC LIMITED
STATION ROAD . ASTON . BIRMINGHAM 6
Phone: EAST 2881-2 Grams: Bradmatic, Birmingham
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Other Components by:
T.C.C., BELLING -LEE,
WELWYN, OSRAM,
COSSOR, ERIE.

P.A.I. PRE -AMP
CASH PRICE £8.18.6

or
DEPOSIT £2.19.6
1 1 PAYMENTS 11.10

Come and Hear it!
THE WORLD-FAMOUS

WILLIAMSON AMPLIFIER
WITH PARTRIDGE TRANSFORMERS & CHOKES

WIRED AND
TESTED

CASH PRICE £26.15.6
or

DEPOSIT E8.18.
I [PAYMENTS LI.15.

KIT FORM
CASH PRICE £22.1.0

or
DEPOSIT £7.7.0
II PAYMENTS £I.9.5

By common consent the finest ever !
ASSOCIATED EQUIPMENT

Connoisseur 3 -speed Motor £23 8 11
Collaro Transcription 3 -speed Motor with Studio " P "

Pick-up. Model 2010 L18 4 9
Collaro 3 -speed Transcription Motor£13 9 6
Collaro AC3/534 with Studio " 0 " or " P " Pick-up EIO 6 0
Garrard " T 3 -speed Motor with fixed Crystal T.O.H LIO 12 8
Garrard " T.A." 3 -speed Motor choice of MPM2 Heads LIO 16 0
Garrard L.R.S.I. Centre Spindles for 45 records El 3 3
Connoisseur Pick-up with 2 heads E9 5 6
Decca Pick-up with 2 XMS Heads E6 9 5

Acos GP20 Hi -G with 2 heads £5 10 7
Speakers:
Goodmans Axiom 150 £10 5 6
Goodmans Axiom 22. Mk II E14 14 0
W.B.S8I0 8in. Unit 3 ohm E3 0 6
W B.HFI2 9in. Unit 3 ohm E3 7 0

6 W.B.HFI012 10in. Unit 3/15 ohm E3 13 6
Wharfedale Super 5CS/AL E6 13 3

8 Wharfedale Super 8CS/AL E6 13 3

Wharfedale Golden 10in. 0 13 3

Wharfedale Golden!CSB E8 6
Wharfedale 'AI I 2/CS E9 15

Wharfedale Super 12ISCAL E17 10 0
Wharfedale Separators Type " B " 1000 c/s. 7-16 ohm E3 2
Wharfedale Separators Type " D " 1000 c/s. 2-6 ohm E4 2
Wharfedale Separators Type " F " 3000 c/s. 7-16 ohm E2 8
Wharfedale MGI Equaliser E2 17

Wharfedale 3 -way section Crossover E8 10

TELERADIO (1943) LTD.
189 EDGWARE ROAD, LONDON, W.2. Phone : PAD 4455 6
SHOP HOURS: MON.-SAT. 9 a.m. to 6 p.m. THURSDAY 9 a.m. to 1 p.m.

7
0

6
6
6
0

reasons why those concerned

*Does not curl-Iles flat on the transducer
head, giving better frequency response,
and smooth tracking.
Has the lowest possible surface friction-
reducing wear on transducer heads, and
guide pillars.
Has the best possible dispersion of oxide

flocculation ensuring low noise level.
particles, free from coagulation, and

*Is correctly heat -dried to preclude
" blocking " and sticking, layer -to -layer.
under storage conditions.

*The Lacquer is formulated to attain the
maximum adhesion to the base material.

with recorded sound choose

TMRROVOICM
MAGNETIC RECORDING TAPE
Gives the highest possible signal-to-
noise ratio-excelling in high -frequency
response.

Has a superlative dimensional stability-
negligible stretch, and the highest possible
tensile strength.

*Discourages static collection during fast
forward, and fast re -wind operations.

The Kraft Paper base has been selected
after careful development with the paper
manufacturers-flexibility, and super.
calendering being prime considerations.
The Lacquers are pigmented with the
highest grade powder. The individual
particle size is less than one micron
(0.000039 inch).

Suitable for Single or Double Track Recording. Length 1,200ft. RETAILon Tin. Diameter Spool-Frequency response 50 C.P.S. to 10
kcis. at 7.5 in. per sec. Breaking strain exceeds 41b.

PRICE

MAGNETIC COATINGS LIMITED
38 GROSVENOR GARDENS LONDON SW1 Telephone SLOANE 9129

WORKS & LABORATORY: 25 DASHWOOD TRADING ESTATE

LARCH ROAD - LONDON SWI2 BALHAM 5579

The pigment is dispersed and milled, with
the highest degree of control, thus
ensuring a uniform dispersion of the
oxide particles within the binder.
The spools were designed to incorporate
the " universal " hub, perfect balance,
and negligible rotation noise.
" FERROVOICE " products are subject
to continuous development by our
technical staff.
" FERROVOICE " has a Coercivity of
270 oersteds (8HC) remanence w
730 gauss, when subjected initially to a
magnetising force of H = 2,000 oersteds.
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annisseur

Facsimile in Sound

with DIAMOND STYLUS!
The SUPER LIGHTWEIGHT PICK-UP

can now be supplied to order-
with an armature system fitted with diamond stylus.
Price complete with one head (either Standard 78 r.p.m.,
or Microgroove, 331 and 45 r.p.m.) fitted with diamond
stylus £7.12.9d. plus Purchase Tax £2.9.0d. Each
additional head £5.12.9d. plus Purchase Tax £1.16.2d.
Replacement armature system fitted with diamond
stylus £3.13.0d. plus Purchase Tax £1.3.5d.

Existing model with sapphire
system still available.

3 SPEED MOTOR
New Price:

Retail Price . . £17 15 0

Purchase tax . . 5 13 11

Total Price . . £23 8 11

101

3 HEAD PICK-UP

3 SPEED 1101OR

A. R. SUGDEN & CO. (ENGINEERS) LTD.
WELL GREEN LANE, BRIGHOUSE, YORKSHIRE. Tel: HALIFAX 69169

Telegrams : " Connoiseur, Brighouse"

OVERSEAS AGENTS : S. Africa : W. L. Procter (Pty.) Ltd. 63 Strand Street, Cape Town. Australia : J. H. Magrath & Co. Pty. Ltd. 208 Little
Lonsdale Street, Melbourne. 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. Malaya : (Main Dis-
tributors) Eastland Trading Co., 1 Prince Street, Singapore.

VARIACS for S -M -O -O -T -H
Voltage Control

The "VARIAC" t is the original, continuously
adjustable auto -transformer... the ideal control
for varying the a -c voltage applied to any electrical,
electronic, radar or communications equipment.
Voltages from Zero to 17" above line are obtained
by a 320 -degree rotation of the shaft, which is equip-
ped with a direct -reading dial, calibrated accurately.
"VARIAC" offers many real advantages over any
other type of a -c control: compared with the losses
of resistive controls they save their initial cost
within about one year. They are available in various
sizes from 170 VA up to 25 Kilowatts. 3 -gang assemb-
lies are also available for 3 -phase working. Prices
vary from [7.10.0. upwards.
Write for our Catalogue-Technical Manual V-549,
which gives all possible information, to:

CLAUDE LYONS LTD.
!182 TOTTENHAM COURT ROAD, LONDON, W.I.

OR: 76 OLOHALL STREET, LIVERPOOL, 3, LANCASHIRE.
t Registered Trade Mark

REDUCE YOUR PRESS TOOL COSTS

WIIUNTON UNIVERSAL BOLSTER OUTFIT

FOR SHEET METAL PIERCING AND

BLANKING ON FLY PRESSES

Bolster Frame with
2 adjustable gauges
and insertable steel
Holders for Dies
On. to 3tin. bore

diameter.

fit

Equip your Press with
the Hunton Outfit and use
in -xpensive standardised Punches and
Dies pin. to 3Jin. diameter, obtainable from stock-in .6in. sizes
-when required.
Standardised Tools also available at short notice for Square, Oblong and
other shapes, Louvre Forming (up to 8in. 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 prices on request.

Two Punch Holders
with detachable
positive - action
Strippers cake the
complete range of
Punches (in. to 31 in.

diameter.

HUNTON LIMITED
Phoenix Works, 114-116, Euston Road, London, N.W.1
Telephone: EUSton 1477-8-9 Telegrams: Untonexh, London1,....=11=
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PHILIPS

GM 5660 HIGH SPEED OSCILLOSCOPE FOR
PULSE, RADAR AND T.V. APPLICATIONS

Features:
I Vertical sensitivity x oomVrms /cm. 4 Vertical input I M.ohm and

2 Vertical amplifier 15 c/s-ro Mc/s 4o pF (Max.)

(-3dB). 5 Builtinpulsegenerator220-2,500cis. 7 Built in post acceleration voltage.

3 Amplifier gain 90 X. 6 Time base 2-50,000/u sec.in 5 ranges. 8 Screen to cms. diameter.

It

MOM
lk PHILIPS ELECTRICAL LIMITED

INDUSTRIAL PRODUCTS DEPARTMENT, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2

ARC AND RESISTANCE WELDING PLANT AND ELECTRODES HIGH FREQUENCY GENERATORS ELECTRONIC MEASURING INSTRUMENTS
MAGNETIC FILTERS BATTERY CHARGERS AND RECTIFIERS LAMPS AND LIGHTING EQUIPMENT X-RAY EQUIPMENT

MUREX SINTERED PERMANENT

MAGNETS are used in

Grubb IMMERSION HEATERS

Another typical example of the use of Murex Sintered

Permanent Magnets where the need for high magnetic
stability and efficiency is essential. The illustration shows

the simplicity of the mechanical assembly of the two

magnets used in the thermostat. In this application

as in many others Murex Sintered Magnets
continue to give accurate and reliable service.

MUREX LIMITED
(Powder Metallurgy Division)

RAINHAM, ESSEX, Rainham, Essex, 3322

(P.1.4r 6)

Photo by
courtesy of
Grubb Engineering
Co., Ltd.

IRON
CIRCUIT

BRASS SCREWS

Arrangement of magnets showing simple mechanical assembly

London Office:

CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.I
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Cast Resin
Transformers.

Potted Compound
Filled Transformers.

TRANSFORMER C

<10* TRANSFORMERS

Hermetically sealed
" (1" Core Units.

Shrouded Trans-
formers.

Designed to utilise the present
range of " C " type cores. The
cast resin component gives com-
plete mechanical and climatic
protection for core and windings.
Good heat dissipation; robust
terminals and fixing bushes.

A complete WODEN range of hermeti-
cally sealed transformers and chokes
comprises 32 sizes covering transformers
from I Va to 2 kVA and the usual range
of chokes. Made to conform to the rele-
vant Inter -Service specifications RCS.214
and RCL.215.

A wide range of capacities for trans-
formers and chokes. Vacuum impregna
tion and special compound filling ensure
complete reliability. Suitable for exacting
industrial and climatic conditions. Neat
and clean in equipment.

Woden Shrouded and Open -Type Trans-
formers combine first class engineering
with a popular highly competitive pro-
duct. Finest quality materials used
throughout; vacuum impregnated and
rigidly tested.

In addition to the types shown, we manu-
facture a great variety of Transformers for
all electronic applications. Also Power
Transformers up to 750 kVA.
Catalogues available on request.

WODEN TRANSFORMER CO. LTD
MOXLEY ROAD BILSTON STAFFS.

Tel: BILSTON 41959

SM/W2154I

Three -Range PROBE

MILLIVOLTMETER
Model VM6451

SELF-CONTAINED

STABILISED

POWER PACK

ACCURACY TO ± 5% OF

FULL SCALE DEFLECTION

AUTOMATIC OVERLOAD

PROTECTION

Designed to provide direct readings for A.C.
voltages from 10 millivolts to 2 volts. Three ranges
are provided and readings are accurate within 1db
from 50 cycles to 150 megacycles. The double
triode measuring valve is detachable from the
cabinet. This instrument can also be used for
modulation carrier detection with the use of head-
phones. Write for full specification.

BRITISH PHYSI
Radlett HERTS

LABORATORIES
Tel: RADLETT 5674-5-6

METERS
LARGE AND VARIED
STOCKS AVAILABLE

FOR IMMEDIATE
DELIVERY

EXAMPLES FROM OUR RANGE OF 2i"
FLUSH PATTERN MOVING COIL INSTRU-

MENTS (as illustrated)
AMPERES D.C. 0-I, 2, 3, 5, 10, 15, 20,
25, 30, 50.
MILLIAMPS. 0-I, 1-0-I, 0-5, 10, 15,
20, 25, 30, 50, 100, 250, 500.
M ICROAMPS. 0-50, 100, 200, 250, 400,
500, 750, 50-0-50, 100-0-100, 250-0-250,
500-0-500.
MILLIVOLTS. 0-10, 25, 50, 75, 100, 500.
VOLTS D.C. 0-1, 5, 10, 15, 25, 50, 100,
250, 500, 750, 1,000.
VOLTS A.C. 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 specifica-
tion. DELIVERY 7-14 days.
MOVING IRON, THERMO & ELECTROSTATIC
INSTRUMENTS ALSO AVAILABLE.

ANDERS ELECTRONICS LTD.
91, HAMPSTEAD ROAD, LONDON, N.W.I.

Telephone: EUSton 1639
Suppliers to Government Departments, B.B.C.,

Leading Manufacturers & Research Laboratories
dm BP 15
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-CITY SALE & EXCHANGE-
LIMITED

90-94 Fleet Street, London, E.C.4 Phone: Central 9391/2

SPECIALISTS IN SOUND REPRODUCTION
HI -FIDELITY OFFERS:-
Second-hand but in guaranteed good
order.
Deccola push pull amplifier,

list price £46 £18 18 0

Decca, P.A.6 in portable case,
mike input, as new £15 15 0

Minor R.D. Amplifiers, as
new, list £11/10/- £9 9 0

C.B. push pull amplifier, per-
fect order £4 10 0

Acoustical Quad I, with control
unit, mint condition £23 2 0

Decca Corner speaker £19 19 0

Voigt domestic corner horn with
pressure unit £70 0 0

Sound Sales console speaker £9 9 0

Voigt corner horn treble unit
only £15 0 0

Wharfedale W15/CS 2/3 ohms £13 13 0

Voigt pressure unit with
energising unit £17 17 0

Wharfedale Super 8/CS/AL,
4/6 ohms £4 10 0

W.B. HF 812 8in. unit, 15 ohms £2 2 0

Wharfedale Super 8 speaker £3 0 0
Several 12in. Goodmans units

from £3 10 0

Decca 2 -speed transcription
motor, less heads £6 6 0

B.S.R. Monarch 3 -speed
changer

Collaro RC500 9 -record
changer, crystal pick up £4 4 0

Decca GU4/M 3 -speed gram
unit, less heads £4 17 6

Garrard T motor, 3 speed with
2 Decca plug in crystal heads £8 8

Collaro 78 r.p.m. gram motor
with I2in. turntable, each £2 0

Decca 33/ r.p.m. record player,
with diamond needle, as new £8 8

Deccalian 78 r.p.m. portable
reproducer, as new £14 14

Decca Portrola portable radio-
gram, 2 XMS heads, 3 speed,
list £35, as new £26 0

Plus -a -gram Dansette, por-
table 3 -speed auto reproducer,
list price £32, mint con-
dition £24

Easy Payments Arranged

Also in Stock-

All New Equipment by

£10 10 0  LEAK  ROGERS

 ACOUSTICAL

0
 CHAPMAN  LOWTHER

0  WHARFEDALE
0  DECCA  COLLARO
0  GARRARD  PYE

0 etc., etc.

0 0 Cabinets supplied to order

Part Exchange Welcomed

An electrically operated rising platform in
use at Butler's Wharf Ltd., London. It can
be quickly locked into position at any floor,
and is a great time saver.

POST THIS FORM TODAY

MECHANICAL AIDS TO PRODUCTIVITY

The Modern Approach
to Production
From the wharf to the warehouse, mechanical handling
is speeding production . . . giving greater output and
higher efficiency.

Every month, MECHANICAL HANDLING-the
only British journal devoted entirely to the subject-
describes and illustrates the latest labour -aiding
devices, and shows how they are being used to
increase production and cut costs. There's a system
for YOU in your business. Take the first step to increase
production . . . place a regular order for
MECHANICAL HANDLING now !

WW..7
TO

=c uric BANDUNG
DORSET HOUSE STAMFORD STREET LONDON S . E . I

Please enter my name as a subscriber for the next 12 issues.
I enclose remittance value 15s. (U.S.A. $5.50, Canada $5.00.)
Remittances from overseas should be made by money order or bank draft in
sterling on London out of a registered account.

Name

Address

Date
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RADIO
EXPORT

1,000 types
of Receiving and
Transmitting Radio

Tubes available ex stock.

TUBES
ONLY

HALL ELECTRIC LTD
Haltron House, 49-55 Lisson Grove,

London, N.W.1.

Tel.: Ambassador 1041 (5 lines) Cables: Hallectric, London

(0 Yam/

TRANSFORMERS
for POWER SUPPLIES
and AUDIO FREQUENCY

Chokes for A.C. and D.C.

Suitable for use in
all electrical and
electronic equip-
ment, to Ministry,
B.S.S. or commer-
cial standards.
Tropical or stan-
dard finish.

Enquiries from manufacturers and the trade only.

Quotations sent upon receipt of specifications or drawing.

STEWART TRANSFORMERS Ltd.
75 KILBURN LANE, LONDON, W.IO

Tyl. LADbroke 17,4'7

HANNEY of BATH offers:
WILLIAMSON AMPLIFIER. Woden potted components. Output trans. WOT.25
(1.7 0), 130/-; PIM. 14 a. mains trans., 87/6; PCF.I2 150 mA. choke, 44I-; PCF.22
3011 20 mA. choke, 30/-; PIM 23 (mains trans. or pre -amp.). 47/6. Resistor (RIC )
and Condenser kits (CK) available, RK, main amplifier, 29/6; 11K, figs. 13 and 27,
12/6; RK. fig 15, 28/9; 11K fig. 19, 36/-; RK fig. 29, 29/3; CK fig. 13, 15/-; CK. fig.
15, 47/-; CK fig. 19, 54/6; CK fig. 27, 19/-; CK. fig. 29, 54/6. 12 1% silver micas
(Fig. 19), 15/-; 7 5%, 7/-. Elston output trans., 90/-; mains trans., 5718; 1 011
150 mA. choke, 20/-; 3011, 20 mA. choke, 10/-.
VIEWMASTER IN EASY STAGES. Constructor's Envelope, 7/6. Stage 1, 62/3;
two, 47/9; three, 25/1/8; tour, 9/10; five, £10/4)-; eix, £7/7/3; seven, 64/-.
Complete pre -amp. kit (lees valve), 32/2.
WB100 (sound and vision chassis), 18/6; WM01., 6/-; WI3102, 18/6; WB103,
42/-. WB203A, 52/6; WA104, 15/6; W11105, 47/2; WB106, 25/6; WB107, 32/6;
WB108, 33/3; WB109/1, 2 or 3 (state tube type), 22/6; W13110, 10/-; WB112,
21/6; WB Console conversion kit, 35/-2. WB300 pre -amp. chassis. 17/6; Westing-
house Rectifiers, 14A86, 20/4; 14D36, 1117; WX3 and WX6, 3/9 each; 36EHT100,
29/5; 36 EHT50, 2611; 36EHT45, 23/8; K3/100, 14/8; K3/50, 8/9; K3/45. 8/2.
T.C.C. Condensers, 27/10/- (any condenser supplied separately). Morganite pots,
5/. each; Korganite resistors, 35/3. Colvern pots, 22/6; or 01.0901. 3/3 each
and CLR4089/22, 6/4. Belling -Lee 1.707, 8/9. Fuses, 6d. each. Wearite Collects
(with L9), L'don and Belfast, 221-. Wenvoe and Pontop Pike, 28/- H. Moss,
K -o -S, B'ham and Brighton. 30/-; Pre -amp. coils, 4/- pr. (any channel).
WIDE ANGLE VIEWMASTER CONVERSION. Complete set of parts for con-
verting es:biting Viewmaster to WA., less valves, tube and mask, 814/18/6. W.A.
Conversion instructions, 3/6; WB.113, 48/6; WB114, 23/6; WI3115, 421-;1193116
and WB117, 7/8 each; WB118, 22/6; WB119, 28/9; WB121, 3/6; WB124, 10/6;
Westinghouse 36/EHT/30, 17/-. Plus condensers and resistors as per our general
list.
MULLARD "UNIVERSAL" LARGE SCREEN A.C./D.C. TELEVISOR. Deuce
drilled chassis with all mechanical parts, 53/6; FD12/4 duomag focaliser, 37/6;
lodAri/t3e4Lr,c4till6e. re. 37/2; Goldsman droppers DK37/6, 8/9; 0635/6, 7/6. V.A1008

Other Deno° parts, please see below.
VIDE ANGLE COMPONENTS. ALLEN. Teleking Chassis, 50/-; Collsets (TK &
SuperVisor), 44/6; L0.308, 40/-; FO.305, 21/-; DC.300c., 39/6; FC.302, 31/-;
GL.16 & 18, 7/6 each; SC.312, 21/-; AT.310, 301-; OP.117, 9/-; ET.314, 15/-;
DENCO ChassisMagnaview, 37/6; Chassie,Super-Visor, 51/6; Coilsets,Magnaview,
41/2; WAIDCAI, 43/-; WA/FCAI, 31/-; WA/LC1 & WC1, 7/6 each; WA/FMA1,
21/-; WA/LOT1, 42/-; WA/FBT1, 16/-.
Send a stamps for our General List of components for Viewroaster, Soundmaster,
Williamson Amplifier, Teleking, Magnaview (Brimar & English Electric large screen
TV), Super -Visor, Mallard Universal, Close tolerance Silver Micas, etc., etc. Please
add 1/- postage to orders under £1.

L. F. HANNEY
77, LOWER BRISTOL ROAD, BATH

Tel.: 3811
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20 to 200- 200- to 2 Kc/s 2 to 20 Kc/s 20 to 200 KL/s

LOW FREQUENCY SIGNAL GENERATOR
WHEN YOU CONSIDER the
enormous frequency range of this
instrument (10,000-1) we feel you
must agree that it represents quite
outstanding value at its very modest
price. " Providing " you will say " it
is all you claim it to be."
OF COURSE. We say that this
instrument is good, but let the
specification speak ; hyperbole cannot
enhance facts. The workmanship is
sound and, where necessary, robust-
we have a hard experience of sending
many thousands of our instruments
on long postal journeys. The me-
chanical design and layout are, we
think, eminently practical-knobs
where you want them and a desk type
cabinet which removes the backache
from scale reading.
We make no claims for our instru-
ments which are not true, and if you
wonder why the price is so low we
can give the reason. We make
instruments and sell them direct to
the user-it is as simple as that! PRICE M5-15-0

 R -C Wien Bridge oscillator circuit
with automatic amplitude stabilisa-
tion.

 Buffer amplifier protects oscillator
from effects of varying external
loads.

 Cathode -follower output stage.
 Frequency coverage 20 ,-- to 200

Kc/s., in four decade ranges.
 Sine wave output with less than

1% distortion.
 Output power and voltage : 0.1

watt into 600 ohms or 10 volts
across 5,000 ohms.

 A.C. mains operation -110 and
200-250 volts 50-100-..

Call and inspect this instrument (we
are open until 12.30 p.m. on Satur-
days) or send for full technical details.
Our range includes SIGNAL
GENERATORS  PATTERN
GENERATORS  CALIBRATED
VARIABLE CONDENSERS
 SUBSTITUTION BOXES.

or L5-5-0 deposit and 6 monthly payments of L2-2-0
(postage and packing 5/- extra)

EXPORT ENQUIRIES WELCOMED
HOMELAB INSTRUMENTS LTD., 615-617, HIGH ROAD, LONDON, E.10
Telephone : LEY 5651 Telegrams : HOMELAB, LEYSTONE, LONDON. Cables : HOMELAB, LONDON

ACCLAIMED .  BRITAIN'S FINEST
AUDIO REPRODUCER

Have YOU heard the Lowther Corner
Reproducer?-a truly memorable experience.

* Built like a musical instrument, sounds
like a musical instrument.

* Entirely new development in electrical -
mechanical -acoustical system.

* The most efficient reproducer of audio
frequencies in the world with a single drive
unit/compound horn housing.

Type T.P.I £96 as illustrated. Finished
walnut or light oak.

COME with LOWTH ER'S -towards Ileriedio

THE LOWTHER MANUFACTURING COMPANY
LOWTHER HOUSE, ST. MARKS RD., BROMLEY, KENT, ENGLAND
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MODERN ELECTRICS LTD.,
164, Charing
Export enquiries welcomed.

TAPE RECORDERS
GRUNDIG TK9 L68 5
BAIRD Soundmaster. £68 5

BAIRD Mk. II L6I 19
FERROGRAPH 2A £79 16
VORTEXION 2A £84 0
EDITOR L47 S

WEARITE TAPE DECK
£35 0

TRUVOX TAPE DECK
£23 2

RECORDING
GRUNDIG

L.G.S. 1,200ft.
850ft.

FERROVOICE
1,200ft.
Spare Spools

E.M.I. 1,200ft.
E.M.I. 600ft.
GEVAERT

1,2001t.
SCOTCH BOY

1.200f t.
600ft.
Spare Spools, 1,200ft
Spare Spools, 600ft

FERROGRAPH
I ,200ft.
1,750ft.
Eltin. Spools

AGFA
1,200ft.
600ft
Lead on tape 150ft

TAPES

E2 0 0
LI 14 0

El 2 6
4 6

LI IS 0
LI I 0

LI IS 0

El IS 0
LI I 0

4 3
3 3

E2 5 0
E3 3 0

9 6

LI 17 6
LI 2 6

8 0

Cross Road, London, W.C.2.
Immediate delivery

RECORD REPRODUCING
EQUIPMENT

COLLARO TRANSCRIPTION
Model 2000 LI3 9 6
Model 2010 E18 6 6

GARRARD UNITS
RC75A, RC75 a.c./d.c., RC80A,

TA AC, TA :B for Decca heads.
CONNOISSEUR

3-spd.

SPEAKERS

TRUVOX
I2in. 30

W.B. STENTORIAN
HF. 610 E2 10
HF. 810 0 0
HF. 912 0 7
HF. 1012 E3 13

GOODMANS
Axiom 150 Mk. II
Axiom 102
Axiom 101

WHARFEDALE
WI5 CS £17 10
Super 12 CS/AL £17 10
WI2 CS E9 IS
Golden 10 CSB E8 6

Super 5 and 8 CS/AL E6 13
Bronze 10in. E4 12
Bronze 8in. 0 4

W.B. Crossover Unit El 6

W.B. Tweeter Unit E3 15

E23 8 II

E2 5 0

6
6
0
6

£10 5 6
£9 18 2
£6 12 I

0
0

0
7
3
9
0

6

6

from stock.
TEST EQUIPMENT

AVO
Model 8 L23
Model 7 (latest)
Uniminor Mk. II LIO
Electronic Meter E40
Wide Band Sig/Gen E30
Valve Characteristic
Meter E60
D.C. Minor LS
10kV Multiplier for
Model 8 E3 5
Carrying Cases for
Models 7, 8 and 40 E3 0

ADVANCE
H.I (Sig/Gen) E25 0
E.2 (Sig/Gen) L28 0
.1.1 New Model 05 12
P.1 £19 19

COSSOR
Oscilloscope 1035 tI20 0
Oscilloscope 1052 L104 0
Volt: Calibrator 1433 E18 5

TAYLOR
All new Taylor Test Gear

stock.

PICK-UPS

10
10
10

0
0

0
5

ACOS
Hi G 20 E3 6

DECCA
X.M.S. Magnetic Ea 9

CONNOISSEUR
Super L'weight E9 5
Spare Heads £3 6

COLLARO STUDIO
Type 0 or P E3 14

H.P. Terms available on all items over £10. 0.

Tel.: TEMple Bar 7587.
Cables: Modcharex, London.

Prompt attention to post orders.
MICROPHONES

ACOS
Mic 22 (Crystal) E4 4 0
Mic inserts for above El 0 0
Mic 16 (Crystal) E12 12 0
Mic 35-I (Crystal) El 5 0

LUSTRAPHONE
M/C with TIF C5I LS IS 6
Table base for above EI I 0

in

5

6
3

4

0.

RESLO M/C (L ow Imp ) £6 0 0
URA Ribbon 0 5 0
RVA Ribbon E9 0 0
Mumetal Transformer El IS 0

MICROPHONE STANDS
Floor, 3 extensions £3 12 6
Table Stand LI I 0

LEAK AMPLIFIERS
TL.10 complete £28 7 0
Point I, TL.12 £28 7 0
Point 2, TL.25 £34 7 0
Vari-slope pre -amp II2 12 0
Type VS RF Tuner
Unit L3S I 3

SOLON. New Instru-
ment Iron 200-250 v.
25 w. 19 8

ALL GARRARD, CO N NOIS-
SEUR, DECCA and COLLARO
HEADS. SAPPHIRE and DIAMOND
STYLI for the above HEADS NOW

AVAILABLE.

REPLACEMENTS
134 LEWISHAM WAY, NEW CROSS, S.E.14.

Tel.. TlDeway 3696-2330.

FOR THE TELEVISION SERVICE ENGINEER
ANTI -STATIC PASTE 0136. A first class remedy for Corona
discharge, 4,6, plus 3d. pk.
CORE LOCKING COMPOUND 8G. Locks iron dust cores,
does not perish or harden, 4.6. plus 3d. pk.
SILICONE COMPOUND. An anticorona grease and water
repellent, 101- plus 6d. pk.
N DRAY. The 2 -volt heater booster that plugs in, clamps on the
back of the set and has three tappings, available for Mazda, Brirnar
and Ferrarti tubes, 27/6, plus 1/6 pk.
HEATER BOOSTERS.
BI Autowound 2 volts input tapped up to 2.8 volt output, 15.9.
B2 Autowound 4 volts input tapped up to 5.2 volt output, 15.9.
B3 Autowound 6 volts input tapped up to 7.5 volt output, 15/9.
230 volts input for 13 volt C.R.T.'s with output boost of 15.8 or
17 volts, 17/9.
Please add 1/6 pk. pst.
LOW CAPACITY ISOLATOR TRANSFORMERS.
Mains input, 2.2 volts output, Type HI.
Mains input, 4.3 volts output, Type H2.
Mains input, 6.5 volts output, Type H3.
Mains input, 13.8 volts output, Type H4.
2 volts input, 2.2 volts output, Type H5.
4 volts input, 4.3 volts output, Type H6.
6.3 volts input, 7.5 volts output, Type H7.
17/9, plus 1/6 pk.
WIDE ANGLE COMPONENTS.
Line/Screen Transformer, Type, L0308, 40/-.
Deflector Coils, Type DC300,6, 39/6.
Focus Coil, Type FC302, 31/-.
Frame Output Transformer, Type F0305, 21/,
Frame Blocking Trans., Type BT3I4, 15/-.
Please add 2/- pk. pst.

WE HAVE THE MOST COMPREHENSIVE STOCK
OF T/V REPLACEMENTS IN ENGLAND

aloe

o Frequency
Oscillators

Audi

Valve
Voltmeters

Oscilloscopes Supplies
Stabilised

-rower

Electronic
Controls

Development
Research

and

Send for details
immediately

Insist On
Look for the Registered Trade Mark

.eid DERRY ST., BRIERLEY HILL,
Tr 1u STAFFS. Telephone: Brierley Hill 7604 M.'
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Leading organisations now using this
equipment include: Bristol Aeroplane
Co.; The Brush Electrical Engineering
Co., Ltd.; English Electric Co., Ltd.;
Ferranti Ltd.; G.E.C.; Handley Page
Ltd.; The Imperial College of Science;
Siemens Bros. & Co., Ltd.; S.T.C.;
Vickers-Armstrongs; R.A.F., Farn-
borough, etc.

W. BRYANW.

avaffe
11,1'&1,LIJ AMPLIFIERSVERY LOW LOW RADIO

FREQUENCY FREQUENCY

11101111MM

VIBRAM:1N
TESTING ?

No, we do not recommend this method!
We offer, instead, SAVAGE ' VLF'
and LRF ' Amplifiers, giving

A SOURCE OF POWER
where it is required for vibration and
fatigue testing of structures, com-
ponents, engineering products, engines,
special metals, etc. In this direction,
the applications of this equipment are
countless, as they are, also, as a variable
frequency power source for trans-
formers, meters, motors and electrical
component design.

This equipment is inexpensive to
purchase, simple and economical to
use; gives complete and accurate
control at all times.

Ask us TO -DAY for full details,
without obligation. Or let us know your
problem in this field and we will
gladly help you.

W. BRYAN SAVAGE LTD.
WESTMORELAND RD. LONDON, N.W.9

TELEPHONE: COLINDALE 7131

They're
NEW

They're
reliable

They're
made by

JACKSONS

JACKSON BROTHERS (London) LTD.,
KINGSWAY - WADDON - SURREY

Telephone: CROydon 2754-5
Telegrams: WALFILCO, SOUPHONE, LONDON

OUTPUTS
100 watts VLF'

3 c/s to 6 c/s

1000 watts VLF '
6 c/s to 2000 cts

MARK 11 ' STAR
50 cis to 10 Kc/s

 LRF '
5 Kc/s to 100 KC/s

GEARED DRIVE UNIT TYPE G.I.
Precisely 56.25-1 ratio. This provides for band spreading in 28

bands. The low speed driven shaft is extended each end for pointer and
take off. The high speed drive shaft is extended at rear for motor drive.

Spring loaded split gears and spring loaded self aligning ball bear-
ings ensure permanent freedom from back lash or play in any bearing.

The final drive gear is loaded to 24 oz ins. torque. The self
aligning ball bearings for all shafts are a novel and very special feature
which makes this unit suitable for any application where accurate measure-
ment of angular movement is desired.
STAND OFF INSULATORS

Low loss Ceramic Insulation siliconed to ensure negligible surface
leakage. Meticulous construction gives remarkable resistance to shock
and vibration. Range of 16 standard types available to cover your most
exacting requirements. Working voltages from 1,000 to 5,000 v. Chassis
space 6 BA and 4 BA. Overall height from 7/16in. to 1.9/16in.
GANG CONDENSER TYPE I.R.

Designed to meet requirements of high grade communications
equipment. Heavily constructed frame. Rotors insulated on low loss
ceramic shaft. Frame members of low expansion alloy to match tempera-
ture co -efficient of rotor shaft. Capacity E Law up to 532 pf swing.
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THE COMPLETE COMPONENT STOCKIST
A few lines we stock you might have

iii obtaining_
HIGH STABILITY 2% w. RESISTORS.
Range 100-- to 2 meg (these check better than

). Price 1'6 each.

MORGANITE TYPE T " w. MIDGET
RESISTORS. 6d. I watt Eld. IOU to 10
meg.

WIREWOUND SMALL COATED
RESISTORS. 25, 33, 40, 50, 68, 100, 125,
150, 200, 250, 330, 400, 450, 500, 600, 680,
800, IK, I.5K, 2K, 2.5K, 3.3K, 4K, 4.5K,
5K, 6K, 6.8K, 8.2K, 10K. 7 watt max 2/3.
10 watt max 2/9 each.

LINEAR POTENTIOMETERS. Up to
100K, 5/- each (Morganite), } meg, meg,
I meg, 6/6 (Dubilier).

TAPPED POTENTIOMETERS. 4- meg,
meg, I meg, 2 meg, with centre tap, 7/6

(Du biker).

.0003 mfd. 3 GANG CONDENSERS
NEW JB 18;3.

EALing 5737

Write now for

DIPOLE SWITCHED POTENTIO-
METERS. 10K to 2 meg, 5'9. Midget 1- meg,
-} meg I meg., 6'6.

CELESTION I2in. HIGH FIDELITY
SPEAKERS. Type P44, 3f3 E4'5/-; 1552
E4l7/6; W.B. 1012, 3D. or ISII L3/11316.

YAXLEY SWITCHES. All 2 bank, with
2in. spindles. New 7/6 each. 8p 2 way, 6p
3 way, Sp 4 way, 2p II way. Midget BT type
single wafer, 3/6 each. I p 12 way, 2p 6 way,
3p 4 way, 4p 3 way. Personal portable lid
switches, 3/- each.

EHT R.F. COIL. Wound on Polystyrene
former (complete with circuits). Type 'E'
6 to 9 KV, 15/-. Type 'F' 6-18 KV, 25/-.

AVO INSTRUMENTS IN STOCK.
Model 7 L19/10/-. Model 40 E19/101-. Model 8
E23/10/-. Universal Avominor [10/10/-.
D.C. Avominor L5/5/-.

difficulty

GI MAX CHASSIS PUNCHES. fin. and
fin. 12/4; lin. and !fin. 16/-; and liin.
16/-; lin. square 24/, All include the keys.

TRIMMERS. Postage stamp 4-70 pf 9d.;
40-100 pf 9d.; chassis mounted type 20-250 pf
1/-; 100-550 p' 1/3; 150-700 pf 2/3; twin 50 pf
9d. Philips Bee Hive type 1/6.

SOLDERING IRONS. Adcola pencil bit
25/6; Detachable bit 33/6; available 2001220 v.,
230/250 v. 6 v., 12 v. Henley Solon new small
pencil bit iron (230/250 v. only) 19'8 each.
Large pencil bit 23,'8. Oval bit 231. 200/220 v.
230/250 v. Tyana pencil bit, 14/11.

PLUGS/SOCKETS. Octal top entry 2/3;
Side entry 2/3; Belling -Lee 5 pin plug 4/6;
Socket 1/6; 7 way 5 6; Socket 2;9; 10 way
7/-; Socket 3/9; Insulated single sockets Clix
6d.; Plugs 4d.

CATALOGUE NO. 12 PRICE I/-
 70 PAGES  250 ILLUSTRATIONS

RADIO SERVICING CO.
82 SOUTH EALING ROAD, LONDON, W.5. Next to Sth. Ealing

Tube Station

LIST PRICE

El :10 :0

Each Amplifier is
supplied with 12
months' guarantee.

AUDIO AMPLIFIER
MODEL AC/34

A small three valve, three stage, audio
amplifier for operat'on on 200/250 v. A.C.
50 cycles (100/125 v. to special order).
:NPUT. Voltage 30 mV. Impedance 0.5

megohm.

OUTPUT 4 watts Impedance 2-4 ohms.
RADIO. Power for a feeder unit is available.
MICROPHONE. Crystal pattern recom-

mended.

PICK-UP. High-fidelity crysta' types need
no special matching.
High-fidelity magnetic pick-ups can also be
used.

CONTROLS. Volume, Tone and on -off.
VALVES. 65L7, 6V6, 5Y3.
CHASSIS DIMENSIONS. 7in. by Sin.

by 2in.-overall height Slin.

LEE PRODUCTS (GREAT BRITAIN) LTD.
Elpico House, Great Eastern Street, London, E.C.2.

PROGRESS . . .
The Result of Splendid Effort!

P.V.C. AND
POLYTHENE
SLEEVINGS
INSULATED
WIRES AND
FLEXIBLES

British enterprise, energy and ingenuity
produced the Jet Engine . . . There is

no limit to British achievements . .

There is also no end to the insulating
Sleevings which we produce for many

industrial applications.

A.I.D. Approved

PLASTICABLE LIMITED
HAWLEY LANE, FARNBOROUGH, HANTS

Phone: Farnborough, Hants 85

POLYTHENE

H. F. EQUIPMENT
(AMBYTHENE BRAND)

COIL FORMERS
CHOKES
STAND-OFFS
FEED-THROUG HS

Send for particulars and Samples

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
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MODELS

TELMA ape tite 6-pe-aLs

ra414, aricktte-tt Steel TranIformer

loroich , C CoPes aoci speciaf appika-6014

Mot- contoKt- thou- withext Artal

Please write for technical literature, available upon request.

TELMAG ADVISORY SERVICE

We maintain a specialised advisory service and are always
pleased to co-operate on any specific problem.

TELCON-MAGNETIC CORES LIMITED
CHAPELHALL INDUSTRIAL ESTATE, CHAPELHALL, LANARKSHIRE. Tel.: AIRDRIE 2283

AM 250 M, 5 -watt Veh c.e Station, "0 to IOC Mc/
AM 250 M MK.2, as above, but with P.A.
AM 150 M, 5 -watt Vehicle Station, 100 to 185 Nes
AM 250 F, 6 -watt Fixed Station, 60 to 100 Mc/s.
AM ISO F, 5 -watt Fixed Station, 100 to 185 MO.
AM/ISO/F/6C, 6 -Channel AM Marine Radio Telephon,
HED.IO2, Walkie-Talkie, 60 to 132 Mc/s
FM.I01, 10 -watt FM Fxed Station, 60 to 185 Mc/s.
FM.I01/6C, 6 -Channel FM Marine Radio Telephonc
FM.IO2, 10 -watt FM Vehicle Station, 60 to 135 Mc/-
FM.102/4C, 4 -Channel FM Vehicle Station

Supplied to the G.P.O. and the Home Office

HUDSON
RADIO -TELEPHONES

"Model AM'150'F'6C can be readily
converted to Model FM.101'6C by the

addition of minor components. This is

of vital importance to Marine users

where there is no international standard

and possible changes in the future of

systems of modulation may occur"

HUDSON ELECTRONIC DEVICES LTD.

APPACH ROAD, LONDON, S.W.2 TEL. TULSE HILL 4861
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Age Standard..
Accepted as

... by leading manufacturers, the trade
- and the aircraft industry.

Specialists in Converters
since 1937

Please ask for our
descriptive folder
W.W.

DC/AC

CONVERTERS
Units Complete and ready

for use

for Electric Gramophones
from £8 I6s. Od.

for Radios, Radiograms, and Autochange
Radiograms (inc. 3 -speed motors)from £11 I6s. 6d.

for Television, Tape Recorders, and for operation
of TV from Country House lighting plants, price
according to instrument.

Inputs, 6, 12, 24, 32, 50, 110 or 200/250V. D.C.
 Outputs, I IOV. or 230V. 50 or 60 c/s.

VALRADIO LTD
NEW CHAPEL ROAD, HIGH STREET
FELTHAM, MIDDX. Tel.: FELtham 4242

Service Dept.: 57 Fortess Road, London, N.W.5 GULliver 5165 and 7202
Overseas enquiries to nearest E.M.I. Organisation Depot

ASK ARTHURS FIRST
Send your enquiries for all Radio and Electrical* NEW VALVES goods, especially those in short supply.

We have probably the largest variety of valves in
the country. Let us know your requirements.
AVO METERS IN STOCK
Avo Model 7 LI9 10 0
Avo Model 8 £23 10 0
Signal Generator, Mains and Battery

Models £30 0 0
Electronic Test Meter £40 0 0
Valve Characteristics Meter £60 0 0

Also full range TAYLOR METERS. List on request.

VALVE
MANUALS

Mullard ...............
5 0

Osram .--"""5
0

Brimar No. 5 ...... 5
Mazda, Part 2 ...... 2 0

Mullard Valve
Replacement
Guide ........... 2

Art and Science in

Sound Reproduc-
tion by F. H.

Brittain, D.F.H...
Postage 6d. each extra.

6

6

Leak TOO Amplifier and
" Point One " Preampli-
fier complete 128 7 0

Chapman Tuning Units 117 6 8
Leak Tuning Unit 135 6 3

Grundig Tape Re-
corder 168 S 0
Grundig Microphone 16 6 0

Recording Tapes:
All makes in stock.

Terms C.O.D. or Cash with order.
Goods offered subject to being unsold
and to price alteration.

EST.
1919

TEMple Bar 583314 ond 4765

aa0PS: ARTHUR GRAY.

: TELEGRAY, LONDON.
GRAY HOUSE, 150-152 CHARING CROSS ROAD, LONDON, W.C.2

PARKER'S SHEET METAL FOLDING
MACHINE

Heavy Vice Model. Cap-
acity 18 gauge 31.8.x2ft.
wide. Loose Attachments
for Radi oChassi s Making
Weight 22 lb. Price 501 --
Attachments 1/6 per tt.
Carriage 4/-, with attach-
ments 5/6.
Also Parker's Square
Type DrillVice.Machined
table 7in. x bin. x tin.
Jaws of Bright Steel.
Admits stock of 4in.
Complete with stand.
Heavilyconstructed. Wt.
111th.
Price 37/6. Carriage 2/6.

Machines guaranteed.
Send for details.

A. B. PARKER WHEATCROFT WORKS WELLINGTON
STREET, BATLEY,YORKSHIRE. Tel.: Batley 426

A. C. SOLENOID TYPE SC
Continuous 3 ozs. at i"
Instantaneous to 39 ozs.

100% PRODUCTION
INSPECTION

Larger Sizes Available
Also Transformers
to 6 KVA, 3 Phase

R. A. WEBBER LTD.
18 FOREST ROAD, KINGSWOOD, BRISTOL. 'PHONE : 74065.

WHAT HAS CELSONIC?
- that makes it one of the best recorders in the world

I. It has a flat response from 50-12,000 c.p.s. to within + 2 dbs.
2. At one session it will record 3,280ft. of tape full

track, or 6,560ft. half track.
3. It will give 85 minutes' uninterrupted play -back, enough

to record a one act play. For speech only, will record
up to 170 minutes. These times are doubled on half track.

4. It has a superimposing device (e.g. records words on
top of music).

5. It is portable, and can synchronise sound to film.
If you want the best write for details to:

EXCEL SOUND SERVICES LTD
CELSONIC WORKS, GARFIELD AVENUE, BRADFORD 8

Telephone : Bradford 45027.
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world wide demand

The

nourossni
Viscount Series

Full details on request :

(S'id

k., WN/hAtil

world wide reception
Such it is for the AMBASSADOR VISCOUNT Series.

Reports reach the factory daily as to the excellence of their
performance in all parts of the world. Nine Valves (Viscount 2).
Eight Wavebands (all coil ranges). Push -Pull Output. Excellent

Signal to Noise Ratio. Now in production-a 5 valve version
of the VISCOUNT for those who desire a lower priced receiver but

the same H.F. performance. STAND 41 at EARLS COURT.

AMBASSADOR RADIO AND TELEVISION, PRINCESS WORKS, BRIGHOUSE, ENGLAND

When you want to send
anything - anywhere - the

A B C GOODS TRANSPORT GUIDE

tells you how to do it
Transport managers, despatch managers and consignors in all industries,
will find this new edition of the GOODS GUIDE an invaluable aid in
their work. With its help they can speedily find the nearest and quickest
means of despatching loads of all sizes and kinds.
" Smalls " or bulk, local or long distance, you will have the information
required for moving YOUR goods at your finger-tips, with this essential
book.

Half -yearly issues : July-December 1954 and January-June 1955

316 each POST FREE

Obtainable from booksellers or direct from : Iliffe & Sons Limited, Dorset House,

GOODS

TIANSPOAT

GUIDE

CONTENTS

Transport Services A.B.C.
section (in town alphabetical
order): Heavy machinery car-
riers, Bulk liquid carriers;
Directory of public warehouse
keepers; London public wharf-
ingers; network of canals;
Goods by air; Ferry ser-
vices; Coastwise shipping, etc.

Stamford Street, London, S.E.1
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A BULK PURCHASE ENABLES THIS
SPECIAL PRICE REDUCTION

Of the amous

SHAFTESBURY PORTABLE AMPLIFIER
Suitable for home use and small Halls.
Has matched inputs for both Record
Players and Microphone. Also provides
for the " mixing " and " lading " of
both Gram- and speech as requested.

COMPRISING
(a) A 4 Valve High Gain Amplifier for

use on A.C. or D.C. mains 200-250
volts with 5 watts output. Incorporating Independent Volume Con-
trols for Mike and Gram, either of which can be faded at will, a variable
Tone Control and i ndependent I nput sockets for Mike and Gram.

(b) A Transverse Carbon microphone which obtalna its polarizing current
from the amplifier-no batteries are necessary.

le) All Bin. Goodmans P.M. Speaker with the" Ticonal magnet f or first-
class reproducti on.

THE COMPLETE EQUIPMENT is all contained in the
PORTABLE CARRYING CASE
Illustrated and Is offered for only £1 8' 0' 0
Having been reduced from £30/9/... HIRE PURCHASE TERMS:
DEPOSIT seam! 12 monthly payments of 21/2/6.
 Light in weight  Easy to CARRY  GENUINELY PORTABLE.
An illustrated Irallet containing free data is available on receipt of S.A.E.

BATTERY CHARGER KITS
All Kits are for A.C. Mai. 200-250 volts. They com-
prise a Metal Recitfler and Transformer, tapped for
6 or 12 volt charging, and a tapped Resistor, with
Selector Switch, to enable the charging rate to be
varied. A Nicoll meter 5 amp. max. 13/6 extra.
For 6 or 12 volt batteries at max. 1 amp. £111716
For 6 or 12 volt batteries at max. 2.} amp. £2/5/3
For 6 or 12 volt batteries at max. 4 amp. £312/6
An easily followed Wiring Diagram is included with
each Kit.

The
"REGENT'
CRYSTAL

HAND
MICROPHONE

WE HAVE IN STOCK
THE NEW COLLARD
"TRANSCRIPTION"
RECORD PLAYERS

Model 2000 comprises the Trans-
cription Motor and Portable complete
with 3 -speed Gear and Switch mounted
on a banjo type unit plate. Price
£13/9/8. H.P. terms-Deposit
£4/10/6 and 12 monthly payments of
16/10.
Model 2010 has the same specification
as the Model 2000 except that it is
mounted on a rectangular unit plate
and is equipped with the STUDIO
" P " HIGH FIDELITY PICK-UP
HEAD. Comprising a special low
resonance arm and special bearings.
price 218/4/9,
H.P. Terms-Deposit 26/1/9 and 12
monthly payments £1/2/10. An
illustrated leaflet is available on
receipt of S.A.E.

25 6
Plus 1/- care. A
ins. Complete with
screened lead. List
Price 22/2/-.

SELENIUM
RECTIFIERS

6 or 12 volt 1 amp. rating 7/6
6 or 12 volt 2; amp. rating 12/6
6 or 12 volt 4 amp. rating 17/6
6 or 12 volt 6 amp. rating £1 2 9

HIGH FIDELITY PICK-UP
Incorporating the famous CONNOIS-
SEUR Light Weight Moving Don Head
and including the Connoisseur matching

Transformer. *la in
11/- carr. ins.)

"MINI -TWIN"
1 -VALVE BATTERY

SET

A design of a simple 1 -valve 2 -stage Battery Receiver'
giving excellent results on medium and long wavebands
and having exceptionally low battery consumption.
Drilled chassis and practical diagrams make it the Ideal
set for the beginner to build.
The complete chassis, including valve, can be built for
37/6, plus 8/11 P/Tax, the attractive plastic case is 9/6,
and suitable headphones. 14/9.
The complete assembly Instructions, layouts and a com-
ponent price list are available for 1/6.
This Receiver also performs excellently, without modifica-
tion, as a tuning unit, and, in addition, with simple mod-
flcations for which a complete diagram is provided, makes
a first-class pre -amplifier for pick-up or microphone.

THE NEW DENCO ULTRA MIDGET
SUPERHET COIL PACKS

MODEL CP411, A 4 Station " Pre Set" Unit providing
any 3 stations on medium waveband and one station on
long wave, price £1/13/4.
MODEL CP4/M. A 4 Station " Pre Set" Unit which pro-
vides any 4 stations on medium waveband. Price £1113/4.
The above are supplied fully wired leaving only four connec-
tions to be made.
MODEL CP3/370PF and CP3/500PF. Completely wired
3 Waveband Coil Packs for use with either 356PF or 500PF
Condensers. Coverages 190-550 metres, 800-2000 and 16-
50 metres. Price £2/2/8.
An attractive Dial and Drive Assembly is available for 251-.
Overall size of each unit 3 }in. x 2Iin. it lin. deep.

When Submitting Order, please include Post and Packing.

STERN RADIO LTD.
109 and 115, FLEET STREET,
LONDON, E.C.4. 'Phone: CEN 5812-3-4

P2i.Cet4 aeadtedat'
PLEASE NOTE. Carriage and Postal charges refer to the U.K. only. Overseas freight, etc., extra.
I.F.F. RECEIVER R3I09, Ref. 101313'506
Contains Motor Generator input, 24 v. 1.8 a.
D.C., output 480 v. .04 a. D.C., with a gearbox
operating a switching mechanism to derune the
receiver at time intervals Plus 4 VR65A (SP4I),
2 VR92 (EA50), 2CV6 (Det.20) Valves, etc.
Metal case, dim. 12 x 12 x 8in. Wgt. 24 I b.
ASK FOR CARRIAGE
X/1 -1961A 19/6 each PAID

TII54B TRANSMITTER UNIT
Medium/high powered for C.W.-M.C.W. R/T
3 ranges 10-5.5 me/s., 5.5-3 me/s., 500-200 kc/s.
Complete with 4 valves, etc., in metal case
14 x 164 x 81in. External power supply required.
ASK FOR CARRIAGE 7/6

39/6 eachX/E5A EXTRA
BC -456 SPEECH MODULATOR UNITS

Part of SCR -274-N. " Command Equipment "
(U.S.A. made).
Complete with valves 1625, 1215 and VRI50/30,
transformers, relays, etc., less dynamotor, overall
dim. 101 x 75 x 4iin. Loose stored.
ASK FOR CARRIAGEARRIAGE
X E42 17/6 each PAID
Also available, BC -456, as above, in original carton.
ASK FOR CARRIAGE
X/E42A 27/6 each PAID

Circuit 1/3.

RECEIVER UNIT TYPE 25, Ref 10P/IL
Part of TR 1196, range 43-6.7 mc's. with valves,
2/VR53 (EF39), 2/VR56 (EF36), VR55 (EBC33),
VR57 (EK32), 2/1.F T. 460 kc/s., etc., in metal
case 84 x 64 x 6fin.
ASK FOR POST
X/F1299 35/- each PAID

ROTARY CONVERTER TYPE 195
Input 24 v. D.C. 5 a. Output 230 v. A.C. 50 c/s,
100 w Complete in metal case, dim. 13 x II x 8in.,
with carrying strap.
ASK FOR 'CARRIAGE
X/H914 £5.19.6 each PAID

SUPPRESSOR UNIT SC/870
Contains 4 HF chokes and 4 tubular condensers
0.1 mfd. 250 v. D.C. carrying 5 amps. (2 sets on
each lead), each choke and condenser separately
screened in compartments of aluminium alloy
box 44 x 4 x 2in., 4 hole fixing.
ASK FOR POST 1/.
X/H907 2/6 each EXTRA

WIRELESS REMOTE CONTROL UNIT D
No. 2 Mk. 2 ZA.2049 I. Wooden box 74 x 61 x 55in.
with hinged lid, containing 3 relays, I make,
500 ohm, I make 20 ohms and H.D double coil
type 1,750 on ms coil makes 200 ohms coil breaks,
plus QMB switch and 8 brass terminals.
ASK POST
X/H803FOR 7/11 each PAID

INDICATOR UNIT TYPE 303
Brand new. Ref. 101dB/6504

Contains VCR524A-VCR525, 71EF50, 2/VR54,
6/EA50, 2 .01 high voltage condensers, 3 relays,
4 make, 4 break, 500 ohm coil. Numerous con-
densers, pots. and resistors. Dim. 12 x 7 x I8in.
Wgt. 30 lb.
ASK FOR CARRIAGE
X/H943 £3.19.6 each PAID

FLUXMETER TYPE I, WY.0023
Designed to determine the polarity of Magnets.
Complete with probe, range 500/1,000' gauss,
1,0002,000 gauss, 2,000.4,000 gauss, N.C. meter

and instruction leaflet. Less battery (1.5 v.)
in wood case with hinged lid and handle. Dim.
124 x 9 x 6in.
ASK FOR CARRIAGE
X1l-1361 55."- each PAID

F24 AIRCRAFT CAMERA in Transit Case
Full details: lens Sin. 1,4 with internal iris dia-
phragm stops to I/11, fixed focus set at infinity,
screw -in housing projects Skin. Focal plane shutter
fitted in film magazine designed for 54in. wide
film. Picture size 54 x 5iin. Shutter release
and rewind spindle for standard spanner. Hand
operated as it stands. Nett weight 17 lb. Packed
in transit case 42 lb. Dim.: body 64 x 9 x 93in ;

overall including lens housing I15 x 9 x 94in.
Provision for external motor drive (not supplied).
Lens housing grooved for fitting to aircraft
camera port. A precision Air Survey Camera,
could be adapted for laboratory, industrial or
portraiture use.
ASK FOR CARRIAGE
X/H302 £4.19.6 each PAID

F24 AIRCRAFT CAMERA, in Transit Case.
With 8in. f/2.9 lens, otherwise as H302.
ASK FOR CARRIAGE
X/H300 £9.19.6 each PAID

I4in. F15.6 LENS FOR F24 CAMERA
Complete with iris, filter, mount and extension.
In transit case.
ASK FOR
X/H563 £6.19.6 each

CARRIAGE
PAID

RECORDER MK. II, 24 VOLTS
This unit is an Auto Camera for 16 mm.
the shutter can be operated at single shot or one
frame per half -second continuously. The recorder
requires a cassette, or magazine (NOT SUP-
PLIED) to hold 25ft. of 16 mm. film. The
optical unit has an f,4.5 lens and prism reflector
system, for right angle operation through the
side of the case. There is also an iris control
for dull or bright exposures and a film footage
indicator. The whole unit is powered by a 24 v.
motor, which consumes only 0.5 of an amp
Dim. 41 x 4 x lin Contained in transit case.
Dim. 95 x 6 x 25in.
USED, GOOD CONDITION.
ASK F POST
X/H88OR3 27/'" each PAID

Order direct from :-

CL YDESDALE SUPPLY
CO. LTD.

Phone: South 2706/9.
2, BRIDGE STREET,
GLASGOW C.S
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TENT
rESTABLISHED 25 YEARS -

Nor
The ';'o' e q''v'inAgC.rMe aoit'Assa'n0dtiong2'te0avtUirt:s'

 A superhet circuit designed for
high efficiency on all three
wavebands.

 A 31in. P.M. speaker accurately
matched for good quality
reproduction.

 The latest range of new 6 -volt
B.V.A. miniature valves.

 Built-in frame aerial with
provision for external aerial
for distant stations.

 A white plastic cabinet of very
attractive appearance, overall
size 71in. x 5lin. x 511n.

Send 2/6 for the fully descriptive eta
by stage assembly and wiring diagran,.
with which complete price details arc
give D.

FOR HOME
CONSTRUCTORS

A 5 VALVE
3 WAVEBAND

SUPERHET RECEIVER

for E10'10' -

!!!CONSTRUCTORS!!!
A NEW SUPERHET
TRANSPORTABLE

THE "SUPER THREE"
Designed for local station reception
without the use of an external aerial.
This design provides for a 3 valve
(plus Metal Rectifier) Superhet
Receiverincorporating a Frame Aerial
for "room to room" use, provision
is also made for a short external
aerial, if required, for the reception
of Continental Stations.
Briefly the features are as follows :-
 For use on A.C. Mains 200-250 Volts.
 This set includes a Maine Transformer and Chase's is NOT live to mains (as many

other sets of this type are) and consequently the Receiver can safely be used in the
Kitchen, etc.

 Valvellne up 6K8-6J7-/IT61, plus Metal Rectifier.
 The I.F. Transformer Is supplied " pre -aligned " and thereby ensures extreme

simplicity of Tuning -in fact, more simple than most T.R.F. Receivers.
 Compact and easy to build,simple " point to point" practical diagrams are supplied

with a completely drilled chassis.
The complete Receiver Chassis can be built to cover the L6 . 6 . 6Medium Waveband only for

Or to cover both Long and Medium Waves for L6 . 16 . 3
tithe Receiveris first built to cover the Medium Waveband, Long Waves can be added
at anytime oreparate diagrams are provided for this purpose.
The attractive Polished Wood Cabinet 111 inches wide, I I 0
81 inches high and 6 inches deep Illustrated above 18
The CONSTRUCTOR'S MAN DAL is available f or 1/-, thi ss hove the component prices,
which are all available f or separate purchase.

AN AMAZING OFFER !
A COMPLETELY ASSEMBLED

4 VALVE T.R.F. CHASSIS
Including a 5in. P.M. SPEAKER and VALVES FOR ONLY

This receiver is of the very
latest design and ls for use (1.1. 7)6 carr.
eoo vetCb.ah and ins.)

Wavebands. and Includes the
modern OVA miniature valves.
The fine up being 12 BA6-
12AT6-12A13-35W4. It
incorporates Permeability
Tuned Coils, thus ensuring
excellent selectivity and sensitivity
The overall size of the complete chassis
including speaker Is 1011n. x 411n. x 611n.
An attractive Bakelite Ivory finished Cabinet
rise 111in. x 51in. x 61in. is available for 16/6 (plus
2/6 carriage and Insurance).

"PERSONAL SET" BATTERY ELIMINATOR
A complete Kit of parts to build a Midget
" Alldry" Battery Eliminator, giving
approx. 69 volts and 1.4 volts.
This eliminator is for use on A.C.
mains and is suitable for any
4 -valve Superhet Receiver
requiring H.T. and L.T.
voltage as above, or
approx. to 69 volts.
The Kit is quite easily and
quickly assembled and is
housed in a light aluminium case size 411n. x 1 lin. x 31in. Price of complete Kit wit
easy -to -follow assembly instructions, 42/6.
In addition we can offer a similar COMPLETE KIT to provide approa. 90 volts and
1.4 volts. Size of asembled unit 7in. x 21in. x 11in. Price 47/6.

DUAL-CHANNELPRE-AMPLIFIER and TONE CONTROL UNIT
This comprehensive PRE -AMPLI-
FIER and TONE CONTROL
UNIT provides a full con-
trol of base and treble in
conjunction with a main
VolumelMixer Control.
It can be used with any
amplifier and with any
pick-up, the range of
frequency control provided
by the unit affording ample
compensation for all types
of pick-up and all natures
of recordings, i.e., English, American
and long-playing, without recourse to
pick-up correction. The extreme flexibility of the bass and treble control is such that
the level of bass and treble can be set to suit any conditions irrespective of the volume
output of the amplifier. Response characteristics are given in 12 -watt amplifieradvt.
The unit measures only 7in. x 41n. x 2in., including self-contained power supply and
can be accommodated either on seaway from the main amplifier, i.e., on the front panel
of a cabinet or any other position. Price including drilled chassis, valves (6907 and
6J5), 23/18/9. Complete assembly data are available separately for 1/-. Completely
assembled and ready for use, 25/5/-.

£6'9'6

The DENCO M.T.O.I. Modulated Test Oscillator £31151 -
(Plus 2/- carr. and ins.) Has Frequency range continuously variable from 170-475 Ke/s.

and 550-1,600 Kcis. Battery operated and thereby completely self contained.

-.4 CONSTRUCTORS
say

6E5
T mAINS° sr

1. SirORIA°
STILL -

e,raggl covering medium and long wave -

A Midget 4 - valve
Superhet Portable

bands. Designed to operate on
A.C. mains 200/240 volts or by an

" Alldry " battery. The set le designed so that the
mainsection can be supplied as a separate unit, and can
be added at anytime. The Set supplied as an" Alldry"
battery Superhet can be accommodated in the attache
case illustrated (size 91in. x 41in. x 7in.). This is
attractively finished in lizard, maroon, dark green or

blue rexine. As a combined Blaine/Battery Superhet
Portable a polished cabinet is available to accommodate
both Mains Unit and Batteries. Circuit incorporates delayed

A.V.C. and pre -selective Audio Feedback. The Set Is complete In every detail and
includes ready -wound frame aerials, fully aligned I.F. transf. and drilled chassis
etc. Overall size of assembled chassiegin. x 41n. s21in. This receiver, as Illustrated

can be completely built for 213/18/3 (plus Mains Unit if required). Send 1/3 for the folly descriptive Assembly
Book which includes Practical Layouts and complete Price list of Components. Attache case available
separately. 37/8.

BATTERY PORTABLE
THE "MINI TWO -THREE"
An" Alldry" Battery Portable of
midget size, 6 fin. x 41in. x 31in
designed to cover medium wave-
band 190-559 metres, with use of
short trailer aerial.
The simple design of this Receiver
is so arranged that either a 3 -valve
set or a 2 -valve (afterwards easily
converted to the 3 -valve) can be
made.
Consists of a T.R.F. circuit using
a regenerative detector with B.F.
stage and a high gain output
pentode. Valve line up IT4-
1T4-DL94.
The 2 -valve set can be completely
built for 241316 (less case), and
the 3 -valve for 25/3/- (less case).
Each price Includes valves ,speaker
and drilled chassis.

Send 2/- for the assembly instructions: they include simple and
complete practical component layouts and diagrams which enable
the most inexperienced constructor to successfully build either set.
All components are available for separate sale, a price list being
supplied with assembly instructions.

A COMPLETE KIT OF PARTS TO BUILD
HIGH GAIN AMPLIFIER For operation on
A.C. or 1).C. Mains, 200-250 volts.
This amplifier will give 3 watts output for the small input
voltage of only 75 millivolts. and is therefore suitable for
use with any type of pick-up from the crystal type to the
miniature H/F Magnetic type.
A tone control is incorporated and the quality pro-
duced ie excellent. The overall size of chassis is 9in.
x 5in. x 71n. and valve line-up 25Y5 -68137-25L6.
Price of complete kit, including drilled chassis
and valves, 24/2/9, pl. 611n. P.M. (which fits on
chassis 16/-. or Sin. P.M., 18/9.
Price of fully assembled chassis ready for use,
28/81- (plus cost of speaker).
copy of assembly instructions and components
price list available for 1/3.

A 3-4 WATT A COMPLETE
CAR RADIO"

FOR THE HOME
CONSTRUCTOR

Ilfin. x 41in. x 31in.
A design of a complete 5 -VALVE
SUPERHET RECEIVER em-
ploying an R.F. Stage and
incorporating a separate VIBRATOR PACK size 2,

6iin. for use on 6 or 12 volt D.C. supplies.
We can supply all components to build this complete Recoiver awe Vibrator Par
including a Metal Case. Valves, Drilled Chassis and 5in. P.M. Speaker for 212/19/8.
(Carr. and Ins. 5/6 extra.) Or the receiver Components for 29/19/6 and the Vibrator
Components for 23.
This is NOT an EX -GOVT. Receiver, it is a new design employing new Components.
Send 2/8 for the complete set of ASSEMBLY INSTRUCTIONS, CIRCUITS and
pRACTICAL LAYOUTS, including a complete individual Component Price List.--
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THIS IS A STERN'S ADVERTISEMENT

j,. Constructors everywhere are amazed/
AT THE EXCELLENCE OF

The " TELE- VI EWER "
5 CHANNEL TELEVISOR

DESIGN OF A COMPLETE I2" SUPERHET T.V. RECEIVER

11/,
j) PERFECT PICTURE QUALITY

4.7//1PLE
INAC-RAMS MAKE

CONSTRUCT/0N
EASY

PERFECT IR/NOE AREA RECEPTION

BETTER RECEPTION
AT HALF

\ COMMERCIAL COST

Here are some of the features which combine to make this such a fine receiver.
 The Superhet circuit easily tuned to any of the five channels, i.e., LONDON,

SUTTON GOLDFIELD, HOLME MOSS, WENVOE and KIRK-O-SHOTTS.
(The extreme ease of tuning is accomplished by the provision of pre -aligned

I.F.T.s.)
 A lifelike, almost stereoscopic, picture quality made possible by the follow-

ing factors:
a. Excellent band width of I.F. circuits.
b A really efficient video amplifier.
c. C.R.T. Grid modulated from low impedance source.
d. High E.H.T. voltage (approx. 10 kV.).
The picture brilliance is also much above the average and enables

comfortable viewing with normal room lighting or daylight.
 FIRM picture " HOLD " circuits (Frame -Line) ensures a steady picture,

free from bounce or flicker even under the most adverse conditions met
with in " fringe " areas and excellent " interlace " ensures the absence
of " liney effect."

 Negative feedback is used in the audio frequency circuits which provide
2/3 watts of High Quality Sound.

 Entire receiver built on two chassis units each measuring 14r x W x

This complete TELE-
. Rigid C.R.T. VISOR including all Valves, can

mounting enables be builtforonlyr,A,
entire receiver to be safely iMoe cost tLoi Dig.handled with tube in position. C.R.T.)

 All pre-set controls are mounted on side of chassis enabling
all adjustments to be carried out whilst facing the C.R. Tube.

As no hire purchase terms are available the receiver can be bought
in five separate stages (practical diagrams and circuits are provided
for each stage) thus enabling hire purchase interest rates to be
avoided. The complete set of ASSEMBLY INSTRUCTIONS is avail-
able, price 5/-. The instructions include really detailed PRACTICAL
LAYOUTS, WIRING DATA AND COMPONENT PRICE LIST.
ALL COMPONENTS ARE AVAILABLE FOR INDIVIDUAL
PURCHASE.

WON available at stemk
The "WIDE ANGLE" TELE-VIEWER
 A design that retains all the distinctive features of the 12in. Telvisor but with increased Time Boo

efficiency, producing 15 to 16 kV. E.H.T., with ample scanning power for C.R. Tubes up to 17in.

Ii can be completely built .n-
eluding supply of all valves for la

(Ohm cost of C.R.T.) and is as simple
to construct as the 12in. model.

This is the most efficient " WIDE ANGLE" large screen design yet offered to constructors, and yeti t
can be built or almost half the cost of similar designs.
Complete assembly i mitt uctions, diagram, etc., available for 5/-.

!!AMPLIFIERS!!
EASY TO BUILD KIT OF PARTS
A 4 -VALVE QUALITY " PUSH-PULL " 0-8 watt AMPLIFIERf orA.C.
mains. Incorporating Negative Feedback. Filter Input Circuit and

employing 6V6a in Push -Pull. A simple arrangement is
provided to enable either a magnetic, crystal or lightweight
pick-up to be used, and Is suitable for use with Standard or
long-playing records. A tone control is incorporated, and
the 10 -watt output transformer is designed to match 2 to 15
ohm speakers. The overall size of the assembled chasel e is
10in. x 8in. x 7f in. high, and full practical diagrams are
supplied. Price, Including drilled chassis and valves, of
complete kit, £811716. Prim of assembled chassis,eupplied
ready for use, £811216. Plus 5/ Carr. & Ins. Full descrip-
tive leaflets are avallabe separately for 11-.

A 12 -watt HIGH FIDELITY "PUSH-
PULL" AMPLIFIER designed for A.C.

mains 200 to 256 volts employs 6 valves plus
rectifier with negative feedback, and comprises a

main amplifier chassis and a remote controlled Pre-
amplifier and Tone Control Unit,incorporating four controls-bass,treble, main
volume or mixing control, and a radio, gram., microphone, selector switch.
This control unit measures only 7 x 4 x Sin. The measured frequency
range of the amplifier with this unit shows an excellent response from
19,000 cycles down to 20 cycles, the bass and treble controls allowing
independent control of gain at both ends of the frequency range from
zero to a gain of 50. It can be seen, therefore, that ample correction
is provided to suit any type of pick-up with any type of recording.
Input voltage for maximum ouput is 70 mV. 6.3 volts at 2 amps. and
30 mA. H.T. Is provided for timing unit, etc. Price of complete kit,
including drilled chassis and valves, £14. Complete specification and
layout, 21-. We can also supply completely assembled and ready for
use at £17. H.P. Terms (Assembled Chassis Only), £5113/3 Deposit
and 1'2 months of 21/114. Plus 7/6 Carr. and Ins. THIS AMPLIFIER
COMPARES WELL WITH THE WILLIAMSON AND SIMILAR
DESIGNS AT A FRACTION OF THEIR COST.

VARLEY HEATER TRANSFORMER
Input 200-250 volts. Output 4 1/ /0
volts(tappet2volts)59.nIpA2:- .1. (11- post).)

FILAMENT TRANSFORMER
6.3 v. lb a.
4 v. a.

5/9
5/9

SPECIAL OFFER
NEW C.R.T.s.

Unused 12in. C.R.T.s by one of the leading manufac-
turers. 6.3 volt heater, 7-9 kV. standard size. Supplied
in maker's sealed cartons. £12/19/6(Plus 15/- Carr. & Ins.)

BRAND NEW C.R.T. MASKS
Latest aspect ratio for 12in. " Round"

tubes, finished Ivory.
(Plus 1/- postage.) 12/6

A Famous Manufacturer's
SHADED POLE RIM DRIVE 9'6
GRAM MOTORS (Plus carr. & ins.)
Clockwise rotations and incorporates a Mains Adjustment
Panel. Could also be used as Recording Take-up or Rewind
Motor.

SPEAKER BARGAINS
PLESSEY, 10In. 3 ohm Vicoi I £1 5 0
TRUVOX, 121n. 3 ohm V./coil £2 9 6
ROLA, I2in. 3 ohm V/coll £3 19 6
BAKERS, 121n 15 ohm V/coil £6 19 6
000DMANS, 12in. 15 ohm V/coil £5 5 0

(Carriage & Ins. 1/6 extra.)

THE NEW W.B. "STENTORIAN"
HI Fl SPEAKERS ARE IN STOCK

Model H.F. 6 -inch £210 6
Model H.F. 9 -inch £3 7 0
Model H.F. 9 -Inch £3 0 6
Model H.F. 10 -inch £3 13 6
These speakers are of the very latest design and provide
quality reproduction for the lower -price range, 3 or 15 ohm
models are available.
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RECEIVER
CHASSIS

Xxleenise your
old Radio ass

COMPLETE RADIOGRAM EQUIPMENT -QUALITY AT LOW COST

THREE COMPLETELY ASSEMBLED
ALL -WAVE SUPERHET CHASSIS

 Model 6.3 A 5 -valve 3 -waveband Receiver.
 Model B.3.P.P. A 6 -valve 3 -waveband Receiver with PUSH-PULL

OUTPUT.
 Model B.3.P.P./R.F. A 7 -valve 3 -waveband Receiver incorporating an

R.F. stage with PUSH-PULL OUTPUT.
The three Receivers are for operation on A.C. mains 100/110 volts and 200/250 volts, and
employ the very latest miniature valves. They are designed to the most modern specification,
great attention having been given to the quality of reproduction which gives excellent clarity
of speech and music on both gram. and radio, making them the ideal replacement chassis
for that " old Radiogram," etc.

Brief specifications: Model B.3.-Valve line-up, 6BE6, 6BA6, 6AT6, 6BW6, 6X4-wave.
band coverage short 16-50, medium
187-550, long 900.2,000 metres. Con-
trols (1) volume with on/off ; (2) tuning
(flywheel type); (3) wavechange and
gram.; (4) tone (3 -position switch
operative on gram. and radio). Negative
feedback is employed over the entire
audio stages. Chassis size 11 x 71 x

high. Dial size 85 41 in. Price
complete and READY FOR USE,
excluding speaker, £12/12/- (care.
and Inc. 7/6 extra).
M.P. Terms: f4141- deposit, 12
months at 15/9.
Model R.S.P.P. This model is the
B.3 Receiver but Incorporates two

6BW6 VALVES in PUSH-PULL, resulting
in really excellent quality reproduction up to approximately

6 watts. Price £15115/- (Plus 7/6 carr. and ins.) or L5f5/- deposit, 12 months at 1918.
Model B.S. P.P./R.F. This model is similar in appearance and has same waveband
coverage as the Model B.3, but in addition it incorporates an R.F. STAGE
together with PUSH-PULL OUTPUT, employing a total of 7 valves with two type 6BW6
In Push -Pull. This makes fora really sensitive receiver with genuine quality reproduction.
Price £18/18/- (plus 7/6 carr. and ins.) or g6/6/- deposit, 12 months at 23/7.

A NEW DESIGN FOR HOME CONSTRUCTORS
The STERNS "SUPER SIX

It is
designed to the

very latest specification, great atten-
tion having been paid to the quality of reproduction which
gives excellent clarity of speech and music on both radio
reception and record playing. A few brief details:-
es Covers 3 Wavebands 18-50 metres, 190.550, 800-2,000 metres.
 Employs 6 Valves having PUSH-PULL for 5-6 watts

OUTPUT.
 DELAYED A.V.C. on all WAVEBANDS.
 PRE -SELECTIVE FEEDBACK.
 4 POSITION TONE CONTROL.
 REAL QUALITY ON BOTH RADIO AND GRAM.
 PROVIDES INDEPENDENT MAINS SUPPLY FOR

RECORD PLAYER (if required).
 FOR A.C. MAINS SUPPLY 200-250 Volts, 50 Cycles.
 Size of assembled CHASSIS 12in. long x 8in. x Sin. Dial

Aperture 85in. X 4iim
THE ASSEMBLY MANUAL IS AVAILABLE FOR 2/,
This gives very detailed practical drawings and layouts and
Includes a component price list.
THE COMPLETE RECEIVER CAN BE BUILT FOR £113/7/8
with the OCTAL VALVE LINE VP or I or £12/7/6 with Minia-
ture Valves.

A compact and
highly efficient
Superhet Radio -
Radiogram
Chassis of out-
standing -quality,
far above any
oCher design yet
offered to the
HOME CON-
STRUCTOR.
YOU can build

i t f or

£101716

rr

RECORD
PLAYERS

This AUTOCHANGE UNIT by a famous Manufacturer
is offered for E10/10/0

Hire Purchase Terms £3/10/0 Dep. and 10 Months at 15/9.

(Normal price is f16/10/-.)

 These units will autochange
on all three speeds, 7in., 10in.
and 12in.
 They play MIXED 7in..
10in. and 12in. records.
 They have separate sapphires
for L.P. and 78 r.p.m., which are
moved into position by a simple
switch.
 Minimum baseboard size re-
quired 14in. x 12} in., with height
above 51in. and height below
baseboard 2iin. A bulk purchase
enables us to offer these BRAND
NEW UNITS at this exceptional
price.

7/6 Carr. and Ins.)

The COLLAR() 3RC/521 3 -SPEED AUTO CHANGE UNIT

£9119'6 H.P. Terms 23/6/0 Deposit
(Plus 7/6 Carr. and Ins ) and 10 months at 15/-.

Normal price e1S/10/..

 Complete with High Fidelity Crystal "Turnover'
Head which Incorporates separate stylus for L.P. and 79
r.p.m. Records. r Will autochange on 7in.,
10in. and 12in. records not inter-
mixed.
 Minimum Base plate size
llin. x with height above
41in. and below baseplate Sin.
 Brand new in Maker's Cartons.
complete with Mounting instrur.
Gone.

S SPECIAL REDUCTIONS FOR COMPLETE EQUIPMENT
SUMMARY

)
))5

Select a RECORD PLAYER and CHASSIS, and we will supply it TOGETHER
WITH AN 8inch or 10inch P.M. SPEAKER as follows :
THE 110/10/

CASH PRICE DEPOSIT
- AUTOCHANGER WITH A SPEAKER AND :-

(a) With Model B.3 Chassis £23/15/- £7/18/4
(b) £27 £9
(.) B3PP/ RF £30/21- £1012/-
(d)  Super Six (Assembled chassis only) £27 £9
(o)  AW3-5 E21/15/- £7/5/ -
THE COLLARO AUTOCHANOER MODEL 3RC/521 WITH A SPEAKER AND :-
(a) with Model 133 chassis £23161- £7115/8
(b)  B3PP £28/9/- 25118/8
(.) B3PP/RF £29/121- £9117/-
(d) Super Six (Assembled chassis only.) 228/91- £8118/8
(e)  AW3-5 £21/4/- £71114

THE COLLARO 3 -SPEED UNIT MODEL 3/514 WITH A SPEAKER AND .-
(a) With Model B3 chassis £21/81- £713/4
(b)  B3PP £24191- £.813/8
(c)  B3PP/ RF £271121- £9/4/-
(d)  Super Six (Assembled chassis only.) £24191- E8/3/8
(e)  AW3-5 , £19141- £818/ -
An Additional Charge of 10/- Is made in each case to cover Carriage and Insurance.

The COLLARO MODEL 3/514 3 -Speed Non -Auto Change Unit

A Replacement RADIO -
RADIOGRAM CHASSIS
 MODEL AW3-5. A 5 -Valve Superhet
Receiver covering the standard 3 wave-
bands. 16-50, 190-550, 900.2,000 metres.
PRICE COMPLETELY ASSEMBLED
AND READYWOR USE og
(plum 716 cart. and ins). 001101'
H.P. Terms £3/10/- Deposit and 10 Months at 15/9.
This receiver is for operation on A.C. Mains 200-250 volts.
It contains the latest MULLARD VALVE LINE UP,
being ECH42 (Freq. Ch.), EF41 (1.1r.), EBC41 (Det, 1st
Audio), EL41 (Output) and EZ41 (Rect.). It incorporates
Negative Feedback and delayed A.V.C., the four controls
being (1) Toning. (2) Wavechange and Gram. Switch.
(3) TONE, (4) VOLUME-OPP. It provides really good
reproduction on both Gram. and Radio and gives an creep.
tionally good range of station selection. Overall size

11151n., x 71n.high x 51n. damp. Dial aperture 101n. x ggin.

£7/19/6 (Plus 6/- Carr. and Insur.
Normal Prior £12/17/8

 Complete with High Fidelity Crystal
"TURNOVER" Head which Mem 
porates a separate stylus for L.P. and
Standard Records.
 Will play 7 inch, 10 Inch snd 11 Inch
Records.
 Brand New and Complete vi th moon Mg
instructions.

MONTHLY
12 of £119/8
12 of £111319
12 of £131718
/2 of £1113/9
12 of £1/712

12 of £1/9/2
12 of £1113/1
12 of £111710
12 of £1/13/1
12 of 21/8/6

12 of £118/8
12 of g1/10/1
12 of £1114/6
12 of £1110/1
12 of £1/4/0

5

I

When submitting orders, please include post and packing

.STERN
109 &115,FLEETSTREET,E.Cd4

.

Tel.: CENTRAL 5812-3-4
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12 VOLT -4 WATT MOBILE AMPLI-
FIERS. BRAND NEW AND UNUSED.
In Original Cartons. KT.61 output. Com-
plete with power unit and synchronous
vibrator (Wearite type QFA/12), and all
valves. Fitted with rubber covered heavy
duty battery lead.
By famous manufacturer, in handsome
metal cabinet, grey crackle finish. Size:
10in. x 6110. x 8in. Output impedance
3 ohms. With the addition of a suitable
loudspeaker, this is ready for operation.
Finest quality components throughout.
Wobustly constructed for rough handling.
Complete with carbon hand -microphone with
screened lead.
.LASICY'S 103.7q 19 6
COMPLETE
OR LESS £6. 19. 6MICROPHONE

Carr. 5/- per unit extra.

R.1155 RECEIVERS
BRAND NEW -AERIAL TESTED
BEFORE DES-

PATCH
These well-known
ex -Air Ministry Re-
ceivers need no
further Introduc-
tion. Supplied cora-
Plete with 10 valves and
full circuit data.

LASKY'S El . 19. 6PRICE
USED
MODELS £7 . 19 . 6

Carriage 12/6 per unit extra, including
10/- returnable on packing case.

FULLY ASSEMBLED POWER PACK
AND OUTPUT STAGE

for R1155 Receiver. For use on 200-250
volts. A.C. mains.
LASKY'S PRICE '29/6. Carriage 5/- extra
The above power pack fitted with Skin.
speaker.
LASKY'S PRICE 25/5/,

Carriage 5/- extra.

PORTABLE RECORD PLAYERS
Containing a new Plessey aingle speed auto-
matic record changer (78 r.p.m.). Magnetic
pick-up and 2 -valve amplifier, with metal
rectifier. For use on 200-250 V. A.C. mains.
Amplifier uses EF.36 and EL.32 giving 3 -
watts output,tone and volume controls ,5in.
speaker. In resin -covered cabinet. size:
17 x 17 x 81n. With carrying handle.
Though store soiled, these players are new
and every one is fully tested before despatch.
LIMITED QUANTITY.
LASKY'S PRICE £10.19.6Carriage 10/6 extra.

MANUFACTURERS' SURPLUS T.V.
COMPONENTS

Wide Angle Scanning Coils. LowImp.
fine and frame pair 19/6
Scanning Coils. 35 mm. Low imp.
lineandf rame 12/6
Frame output transformer. Standard 10/6
Focus Coll. 35 mm. electro magnetic 12/6
Line or Frame B.O. transform:er. 104/166
Wide Angle Frame B.O. trans.
P.M. Focus Magnets. With vernier,
35 ram.
Tetrode 15/ -
Triode 17/6
Wide Angle P.M. Focus Unit. For
all 38 mm. tubes. With vernier and
picture ehlft,Ferroadure 25/-

PLESSEY
Scan coils per pair 25/ -
Width Control 6/6
P.M. Focus magnet 12/6

CAR RADIO SPECIAL -PARTLY
ASSEMBLED CAR RADIOS

Small size case,
12 x4 x 6in. Will
fit most care.
For either 6 or 12
volts, depending
on vlbratorChas-
sis supplied with
5 octal valve

holders, medium wave aerial and oscillator
coils, output transformers, volume control,
sundry resistance and condensers, dial and
knobs. Case finished in brown crackle.
Dial calibrated 150-550 metre, 5 valves to
suit. One each, either GT or metal: 68A7,
6R7, 6V6, 6K7, OZ4.
LASKY'S PRICE 25/5/-. Carriage 5/- extra.
Or less valves, 69/6. Carriage 5/- extra.
Other chassis in various conditions of com-
pletion are available for personal callers only.
CIRCUIT for 6 valve car radio, using above
chassis. PRICE 1/6.

HEARING AIDS
In metal case,2} x 4) x lin. Self-contained
with batteries and 3 sub -miniature valves.
Volume control and onmIT switch, internal
crystal microphone. Used. Soiled condition.
LASKY'S PRICE 49,6. Postage 010.

MINIATURE SINGLE HEADPHONE
On spring steel headband.Diem. in.
Resistance 200 ohms. With :Min. twin cord
PRICE 17/6.
HIGH RESISTANCE HEADPHONES
With fitted wire headband. Less cord.
10/6 Per Pair.

1 -lb. REELS OF RESIN CORED
SOLDER. LASKY'S PRICE 7/6.

AERIAL ROD SECTIONS
Steel, heavily copper plated. 12in. long,
fin. diameter. Any number may be fitted
together.
PRICE 2/8 per doz. POST FREE.

BAKER'S SELHITEST SPEAKERS.
" Stalwart." 12in. 15 ohms Impedance.
Frequency response 30-13,500 c.p.s. Power
handling capacity 15 watts, peak A/C.
PRICK 25/10/-.
" Standard." 121n., 15 ohms Impedance.
Frequency response 30.14,500 c.p.e. Power
handling capacity 20 watts, peak A/C.
PRICE 26/10/-.
" De -Luxe." 121n., 15 ohms impedance.
Re-entry cone. Frequency response 18-
17,000 c.p.s. Power handling capacity
15 watte, peak A/C.
PRICE 0/101-.
CARRIAGE 8/6 per speaker extra. '

R.21.1
R.M.2
R.M.3
R.M.4

CAR RADIO AERIALS
Chrome 2 section tsiescopic. Extends to
75 Inches. 2 bolt side fixing. Complete with
48 Inches of co -axial cable. Suitable for
T.V. use.
LASKY'S PRICE 15/-.

DE LUXE T.V.
Our new 1954 Mark II
model. For 121n. c.r.
tubes. Finished in
beautiful figured walnut
veneer, with either light,
medium or dark polish.
Supplied complete with
mask, glass, back, spea-
ker -baffle and fret,
castors and c.r.t. neck
protector. Inside dimen-
sions: 161in. deep,
171 in. wide, 281n. high.
Overall height 32in. and
width 1811n.
LASKY'S PRICE 28/10/, Carriage 12/6
extra.
This cabinet can be supplied with aperture
for 16in. or 17in. c.r.t. at no extra charge.

Postage 3/6 extra
CABINETS

COLLARO 3 -SPEED AUTO
CHANGERS. Model 3RC/521. New
and unused in maker's carton.
Cream orfawn finish
Complete with ""hi-fidelit y
" studio" turn over
crystal pick-up.

LASKY'S £9.19.6PRICE %gee.
BRIMISTORS

CZ.3 94. each. CZ.1 1/6 each.
WXS WESTINGHOUSE

MINIATURE RECTIFIERS
Wire ends , 1/13 each.

S.T.C. SENTERCEL RECTIFIERS
K3/40, 3.2 kV. 6/-

3/10 K3/45, 3.6 kV. 8/2
4/3 K3/50, 4.0 kV. 8/8
5/- K3/100,8.0 kV.I.4/8
18/- K3/160, 12.8

kV 21/6.
METAL RECTIFIERS

6 or 12 volt F.W. Bridge
2 amps. .. 9/-
3 amps. .. 9/114 amps..... Una

6 volts
amp.. 2/6

I amp. .. '4/6

6 amps.-- 21/-
10 amps. .. 32/6

111 volts
amp. 3/11

1 amp. .. 8/6

3 -WATT MIDGET AC/DC AMPLI-
FIERS

PUSH PULL, VERY HIGH GAIN.
4 valves: 2 UL41 in
push pull, 1 ITCH42
and 1 UA F42. In-
put voltage 1110/110
AC/DC. Very racily
converted to 230
volts. Supplied with circuit
diagram and full details. Size: -
9 x 4 x 4 inches. Uses '2 metal rectifiers,
1 each RM2 and RM3. Ideal for ships
record players, tape recorders, home record
players, baby alarms, etc., etc. Supplied
complete fully assembled and wired, with
4 valves. 60 M/A smoothed output for
radio tuner, etc.
LASKY'S PRICE 69/6. Carriage 3/6 extra.
12 INCH CATHODE RAY TUBES

Brand new, tetrode type t.v. tubes. 6.3v.
heater, 7-9Kv. E.H.T. Ion trap. 35mm.
neck. Brilliant black and white picture.
Special Offer. LASKY'S PRICE 212/19/6
Peeled. Carriage and insurance 15/- extra.

SUPERHET COIL PACKS
For 465 Kc/s. No. 1 L.M.S.. 19/11. No. 2
51.8.5., 16/-.

I.F. TRANSFORMERS
Miniature Type 463 Kc/e. 50 1 X 21In.
PRICE 9/6 pair.
Midget Type 465 Keil. 1 x 11 x Salm
PRICE 8/6 pair.
Wearite Type 550. 445-520 Kc/s. 8/6
per pair.
Wearite Type 500. 450-470 Kc/s. 8/6
per pair.

CYLDON 5 -CHANNEL SWITCHED
TELETUNERS

Brand new. Instant and
positive selection of any
one of the 5 B.B.C. tele-
vision channels, by a single.
Control knob. Uses EF.80
or 6BW7 BF pentode

and ECC81 or 12AT7
Double Diode Triode
as frequency changer.

Tuning Is obtained by switching incremental
inductances. Size: 41 X 31 X 2lin. Spindle
2}in. long, fin. diameter. I.F. Output 9.5-14
Mc/a., noise figure on all channels better
than 10.5dB., I.F. rejection better than
45dB. on all channels. Power gain 24dB.
LASKY'S PRICE, lees valves, 12/6. Postage
2/6 extra.
Complete with valves. 87/6. Postage 2/6'

THE TELE KING
5 Channel fi'het T.V. RECEIVER. Fall
constructional data, and all wiring diagrams
for home construction, 6/...

ALL COMPONENTS IN STOCK.

R.F. OSC. COIL KITS
Consisting of R.F. oscillator E.H.T.
coil with EY51 heater winding, EY51
rectifier, 6V6 valve and base. All necessary
condensers and resistances.
Full circuit and data supplied.

6-9 Kv. LASKY'S PRICE 47/6.
6-18 Kv. LASKY'S PRICE 53/6.

E.H.T. OSC. COILS
6-9 Kv.PRICE 19/6
6-18 Kv.PRICE 251-
L. AND M. WAVE T.R.F. COILS

With circuit. 4/6 pair.
L. AND M. DUAL WAVE S'HT COILS
Aerial and Oscillator. 5/11 pair.

CRYSTAL DIODES
Glass type, wire ends. 1/6.

MAGNETIC RECORDING TAPE.
SPECIAL OFFER

Plastic Tape by famous British manufacturer
On Cyldon metal spools. 600ft. 6/11.Postage 1/6 per reel extra.
TELESCOPIC PORTABLE AERIAL

MASTS
Lightweight, but extremely strong alloy.
Extends to 15 feet. Guyed at top and
centre. Complete with all guy lines.
LASKY'S PRICE 32/6. Carriage 2/6.

HIGH VOLTAGE CONDENSERS
.001 mid., 12.5 Kv 7/6
.0005 mid.. 15 Kv
.0005 mid., 10 Kv
.04 mid., 12.5 Kv
.1 + .1 mid., 3.5 Ky

P.M. LOUDSPEAKERS 
All with 3 ohm speech coil.

2lin., 15/- 61n., 14/6 8in.. 19/11
3in., 14/6 6i in., 15/- 10In., 19/6
41.., 12/6

LASKY'S LINE TRANSFORMER
RF.EHT for line flyback. 6-8Kv. with EY51
heater winding. Suitable for home con-
struction TN.. 19/6 each.

ARMOUR PLATE GLASS
16in. Actual size 175 X 151 x }in 7/11
15In. Actuate's° 16 lin. x 13in. x fin 6/11
121n.Actualsize 13in. X 101in. x }in 41-
9in. Actualsixe 91n. x 81n. x

C.R.T. MASKS. Brand New
LATEST ASPECT RATIO

7/-
7/6

12in 15/-
1210. Flat Face 15/-
12in. Old Ratio9/6
llin. Escutcheon mask, with perepex

filter 12(6
14in. Rectangular 12/6
151n. Cream rubber 17/9
16in. Plastic, white 12/6
161n. Double D Escutcheon and

filter 26'-
171n. ttectangelar 15/-

F1/6
5/-
5/11

LASKY'S RADIO
LASKY'S (Harrow Road) Ltd.,

370 HARROW RD., PADDINGTON, LONDON, W.9
(Opposite Paddington Hospital)

PACKING AND DESPATCH. 485/487 HARROW ROAD, PADDINGTON, LONDON, W.10.
Telephones CUNnineharn 1979 and 7214 ALL DEPTS. Hours: Mon. to Sat. 9.30 a.m. to 6
p.m. Thurs. hall day 1 p.m. TERMS: Pro forma, Cash With Order or C.O.D. on post items
only. Postage and packing on orders value 41-1/- extra; 55-2/- extra; 510-3/6 extra .

Over 519 carriage tree, unless specifically stated otherwise.

FAMOUS MANUFACTURERS TAPE
RECORDER
AMPLIFIERS
Complete with 5
valves. For 200-
250 volts A.G. mains
Finest quality com-
ponents throughout.
Twin Inputs. Volume control, and record
level control. Speaker on/off switch. On
steel chassis, black crackle finish. Size
Ili X 2} 9in. Valve line-up: 2 6V6, 2
68N7, 1 5Z4. Full circuit supplied. Complete
with 81n. speaker and all valves.

LASKY'S PRICE 27/15/..
Or with Head Lift Transformer 28/15/ -
Carriage 5/- extra.

SPECIAL OFFER. BY FAMOUS
MANUFACTURER. FRUSTRATED

EXPORT ORDER
6 VOLT D.C. RADIO

RECEIVER.
Usea4 valves vibra-
tor and metal rec-
tifier. Valve line
up: ECH35, EF39,
EBC33, ELM.
81n. P.M. Speaker

fitted. In attractive polished walnut veneer
cabinet. Size 19 x 8 x 15in. Full vision dial,
battery economy switch, p -m sockets, tone
control. Superhet. Wavebands: 200-500
metres; 50-120 metres; 20-50 metre.; 10-20
metres
BRAND NEW AND UNUSED. COM-
PLETE WITH VALVES.
LASKY'S PRICE 29/19/6. Carriage and
Packing 10/6 extra.

STANDARD 5 -VALVE SUPERHET
RECEIVER
For use on 110-250
volts A.C. males.
Uses the latest type
all glass valves:
1 each ECH42,
EF41, EBC41 , EZ40
EL41. In veryattractive two
tone walnut veneer cabinet, with fully
illuminated dial. I.F. 465 Kc/s. P.C. sockets
fitted Waveband coverage: 200.550 metres;
31-92 metre; 10-32 metres. Cabinet else
161 x 71, 13in.
SUPPLIED IN PERFECT WORKING
ORDER, COMPLETE WITH VALVES.
LASKY'S PRICE, BRAND NEW. 59/19/6.
SOILED, 27/19/6. Carriage 10/6 extra.

TABLE TELEVISION CABINETS
For 12 and 14
inch C.R. tubes.
Beautifully flu-
shed in polishedw
medium lnut
veneer. Complete
with mask, glass,
speaker -fret. In-
ternal dimen-
sions: - 151n.
wide. 16In. deep, 14in. high.
LASKY'S
PRICE 39/11 Carriage

7/6 extra.
Also available in unpolished veneer.
LASKY
PRICE'S 19 7/6/11 Carriaextra.ge

WIDE ANGLE T.V. CONSTRUCTORS'
PARCEL

Comprising Ferroxcube E.H.T. line trans-
former 9-16 Kv., ferroxcube scan coils
with low imp. line and frame, frame trans-
former, frame b.o. transformer, width and
linearity controls, ferroxdure focus magnet.
With full circuit diagrams.
LASKY'S PRICE 79/6. Complete.
Carriage 5/. extra.

STOP PRESS. JUST ARRIVED,
100 mid., 450 v.w. Condensers. 4/11.
Line output transformers (non E.H.T.
type). 12/6..04 mid.,12.5 Ky. 5/-.
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Special Purpose
VALVES

6A115
VT75
CV509 ....
VR54 ....
7Q7

7/-
7/6
7/6
2/6
8/6

ATP4 ....
vim]. ..
9001 ....
VU39 .

V1165A .

8/8
3/6
6/3
8/8
3/6

6(56G 6/6 956 .... 3/6
9004 8/3 9003 .... 8/9
VR136 .... 71- 2%2 .... 5/6
VR66 .... 3/9 VR65 .. 3/9
V11120A .. 3/8 6887 .... 8/-
9002 6/3 1A5GT .. 7/6
VR53 7/6 220VSG .. 6/9
vR91 61- 2A7 .... 6/-
807 8/- 6A3 6/
5Z3 8/6 7475 4/9
055 4f- 19 8/-
TT11 6/6 26 8/-
VR116 4J- 27 6/-
VR56 7/- 30 6/-
954 2/- 36 6/-
CV71 1/- 84 61-VE137 5/- 6L5 61-

TY 7/3
9/-

2A5
CV287

6/-
6/-

HEADPHONES
Type CLR Low resistance 1200.
7/6 pair.
Type CHR High resistance 4,0000,
11/- Pair.
Type DHR, a super job, 13/9 pair.
Headbands, wide type 1(9 each.
Headbands, by Trimm Radio Mfg.
Co., Chicago, U.S.A., 1,2000 each
earpiece light headband complete
with lead and Igranic jack plug,
13/8 Pair.

MAINS TRANSFORMERS
3 -way Mounting Type.
MTL Primary 0-210-230-250 V.
Secondary, 250-0.250 v. 80 mA.
6.3 v. 4 amps., 5 v. 2 amps., with
tape at 4 v. Jn both filament windinge.
Price 17/6 each.
MT2. Primary 0-120-230-250 v.
Secondary 250-0-250 v. 80 m.A.
6.3 v. 4 amps., 5 v. 2 amps. Both,
filament windings tapped 4 v. Price
17/6 each.
MT3. 30 volt 2 amp. tappings as
follows: 3, 4, 5, 6, 8, 9, 10, 12, 15, 18,
20, 24 V. 1716 each.

LOUDSPEAKER UNITS
Sin. Plessey Round type for portables,
12/9 each.
Elac, 341n. Square type speaker, 2 to
311, 13/6 ea.
Plessey Ma unit, 13/6 ea.
Else din. molt with 51n. fitting, 13/6
each.
Elan 641n. unit, 14/8 ea.
Lectrons and R. & A., 81n. unite.
1838 ea.
10in. Plessey lightweight, 19/6 ea.
lain. Elec. 22/6.
10in. Goodman., 29/6.
Sin. Lectrona, with output trans
former, 20/..
Traces BX ll, 12in. unit, 49/6.
Trovol wafer speaker, 61in., 20/-.
Plessey Sin. mains energised, 1,0000
field, 21/..
Olin. unit with 6000 field, 17/6.
5in. Goodman' PM unit, 14/9.

PORTABLE RECORD ING OR
PROJECTOR CAS ES.

Real. covered. (Ready for carrying
15in. x 941n. x 131n.). Internal dimen-
sions, 141n. long, 114in. deep, 5810.
front height, Shin. rear height. Weight
8}113. Price 13/6 each.
Postage and Packing 2/..

CATALOGUE
HUNDREDS OF
BARGAINS FOR
EVERY CONSTRUCTOR

SEND 6d. IN STAMPS
FOR YOURS

NOW

BUILD THIS PORTABLE
RADIO

FOR 6Agns.
A circuit diagram and point to
point wiring instructions. Full
list of components, etc., avail-
able. Price 2/- each.
Case is available in the follow-
ing attractive colours.
 Lizard Grey  Maroon
Blue  Brown and complete
with facia board and removable
insert in the lid for frame aerial.
Can be purchased for

3 6'6
EACH

Dial to suit I 3 each.

ALL COMPONENTS CAN BE PURCHASED
SEPARATELY

CONDENSERS
The following is a selection from our
stocks of manufacturers' surplus
condensers, all by well-known
makers.
Aluminium Can types, Clip fixing.
8 x 8 mfd. 450 v 4/-
8 x 16 mid. 950 v. 4/-
8 x 24 mfd. 350 v. 3/-
8 x 32 mfd. 475 v. 319
12 x 4 mfd. 450 v. 2/-
16 mfd. 450 v 3/-
16 x 8 mfd. 350 v. 4/-
16 x 16 mfd. 350 v. 3/3
211 x 20 mfd. 500 v. 4/9
24 mfd. 950 v. 2/9
25 x 16 mfd. 350 v. 316
32 x 8 mfd. 350 v. 3/8
32 x 16 mfd. 350 v. 416
32 x 32 mfd. 950 v. 6/11
32 x 32 x 8 nut. 350 v. 516
32 x 32 mfd. 350 v. 25 inA.

25 v. 5/9
64 mfd. 350 v 2/-

(13.R. Range)
BR.850 8 mfd. 500 v. .. ea. 2/9
BR.1650 16 mfd. ea. 3/3
BR.2050 20 mfd. 500 v. .. ea. 3/6
8 x 8 mfd. 500 v. ea. 4./ -
BR.501 50 mfd. 12 v. ea. 1/9

Midget Metal Types
2 mfd. 350 v. 1/9
8 mfd. 350 v. I/1
8 x 8 mfd. 350 v. 3/-
9 x 8 mfd. 450 v. 4/-
16 mfd. 350 v. 219
16 x 8 mfd. 450 v. 41-
16 x 16 mfd. 450 v. 4/6
16 x 24 mfd. 350 v. 4/9
24 mfd. 350 v. 219
32 mid. 350 v. 1/9
32 x 32 mfd. 350 v. 4/9
230 mfd. 12 v. 1/9

Wire ended Types
8 mfd. 450 v. Cardboard

covered 1/11
30 mfd. 450 v. 3/9

Bias Condensers
Tag ended metal types
12 told. 50 v. 11-
23 mfd. 25 v. 1/3
50 raid. 12 v. 1/-
50 mfd. 50 v. 2I8
100 mid. 12 v. 1/9
100 mfd. 25 v. 1/9

Wire ended Types. Cardboard
severed
25 mid. 25 v. 1/9
50 mfd. 12 v. 1/9
50 mfd. 50 v. 2/3

SPECIAL OFFER
Co -Axial Cable

Beet quality grade " A " cable solid
1/022 70 ohms, 7/d. yd. Best qual-
ity Grade " A " cable stranded 7,
0076, 8Id. yd. Best quality Grade
" A "cable air spaced 1;036. 1.,r- yd.

ENAMELLED COPPER WIRE ON :lb. REELS.
14 S.W.G 116 28 S.W.G 2/11
16 S.W.G 1/6 30 8.W.0 31
18 8.W.C1 2/1 32 £1.W.0 3/3
20 8.W.0 2/2 34 8.W.G 315
22 8.W.C1 2/5 36 S.W.G 317
24 8.W.(5 2/7 38 S.W.G 3111
26 S.W.G 2/9 40 S.W.G 4/2

RECEIVER 1132A
Contains EK32; 4 EF39; 6H6; 6J5; 3 SP61;
P61 in good condition. Fitted with tuning
meter. Slow-motion drive calibrated dial
complete with circuit diagram. 49/6 each.
Carriage and packing 7/6.

Television pre -amplifier by Plessey, complete
with valve (EF42) input and output sockets,
leads for H.T. and L.T. supplies, etc. VI- each

************ lk -P(4("*"Yl-PC -0(11(111k*
"COLLARO " AC37 GRAMOPHONE MOTOR.

Governor controlled to run at 78 r.p.m., suitable 100/125 v.
and 200/250 v. Complete with 10in. turntable. Price 46/.
Post and packing 2/6.

**** ickk ***************
IRON LEADS

suitable for all modern types of Flat irons, standard length,
bonded ends, 1/3 each.

HALF WAVE 1 MA PENCIL RECTIFIERS
K3/25 665V 5/8
K3/401KV 7 -
K3/45 1 140KV 8/2
K3/50 1.200KV 8/8
K3/60 1.5KV 9/8
K3/100 2.550KV 14/8

STANDARD S.T.C. RECTIFIERS
RM1 125V 60 mA each 3/1.1
RM2 125V 80 mA each 4/3
20M3 125v 100mA each 6/-
R114 250V 250 mA each 18/-
EXIDE (CANADIAN) HYDROMETER in wood case ea 8/6
42in. EXPONENTIAL HORNS. 1 lin. fitting. These horns
have a 28in. square flare, weigh approx. 25lb., and measure
44in. from top to bottom, £2/19/6, carriage 7/6.
VITAVOX PRESSURE UNITS. Heavy duty P.M., 20 watts.
To fit the above horns, £419/6. carriage 5/,

HEATER TRANSFORMERS
230 v. Input 2 volt .5 amp. 4/8
230 v. Input 2 volt 3.0 amp. 7/9
230 v. input 4 volt 1.5 amp. 5/-
230 v. input 4 volt 3.0 amp. 10/-
230 v. Input 5 volt 2.0 amp. 3.0/-
230 v. Input 6.3 volt .5 amp. 5/-
230 v. Input 6.3 volt 1.5 amp. 61-
230 v. input 6.3 volt 3.0 amp.
230 v. input 12 volt .75 amp.

91-
51 -

POTTED TRANSFORMER. 265-0-265 H.T.: 4 v. 2.5 a.
6.7 v. 7 a. Price 15/- each. Post etc., 2/6.

STAND-OFF PORCELAIN INSULATOR
by Bulgin, 3 bole fixing with wing nut
1/ -

LEAD THROUGH POLYSTYRENE'
INSULATOR. 3 hole fixing, gd. ea.

440 VARIABLE RESISTOR, completely
encased with I need ptions on the front,
viz., fast/slow on/off and pointer knob.
5 amps. is the maximum current which
it will take. Ideal for Model Railways.
5/- each.

THE COMPACT TELEVISION AERIAL
BY FAMOUS MANUFACTURER. Sup-
plied complete with universal mounting
and backplate in neutral brown finish.
Overall length 511,. 6in. Packed In
carton 3ft. 41n. long. Complete with
full instructions. Cat. No. C04.
Original price 50/n Our pries 19/6.

LINE CORD
.2 amp. and .3 amp., 3 core. 1/8 yd.

OUTPUT TRANSFORMER
Pentode output transformer, 2/9 ea

*SPECIAL
PURCHASE
Volume controls with switch.

All 2 EACH.

Single pole switch: 20k13,
100k/l, megi)., I meg11,
4 megi
Double pole switch: 50k/I,

meg/1.
All by well known makers.
Suitable for TV, etc.

BUY NOW. WHILE
STOCKS LAST.

VOLUME CONTROLS LESS SWITCH.
ALL 112 EACH.

5000, 51C11, 1011.11, 20K0, 25K12,
501(11, 1001(0, 200K0, X Meg. IS, I
Meg. 0, 1 Meg. ft, 2 Meg. il,

ENGRAVED KNOBS.
Control Knobs,clearly engraved in gold.
Size "A" diameter 14in.; Size "B"
diameter llin. Bcth in two colours,
Walnut or Cream. Inscri pti one available.

RADIO: " Volume," " Vol./On/Oft,"
" Wavechange," " On/Off." " Tuning,"
" SML Gram," "Radiogram," "Tone."

TELEVISION: "Contrast," "Bell-
lianoe On, Oft " "Focus," " Brightness."

AMPLIFIER: "Treble," " Bass "
(Plus any above).

TAPE RECORDER, Record/Play.
Prices: Size " A," 1/8: B.- 1/2.
Plain knobs can be supplied in either
size, 1/- each and 8d. each respectively.

TERMS: Cash with order or
C.O.D. Postage anti Packing
charges extra, as follows: Orders
value 10/- add 9d.; 20/- add
11-; 401- add 116; £5 add 2' -
unless otherwise stated. Mini-
mum C.O.D. fee and postage 2'3.

MAIL ORDER ONLY

EIL
ALPHAPS/

VINCES/ CHAMBERS, VICTORIA SQUARE, LEEDS 1.

RADIO SUPPLY CO. WHEN
ORDERING

PLEASE QUOTE
"DEPT. W.W."
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SELENIUM RECTIFIERS
L.T. Types H.T. Types H.W.
2/6 v. 2 a.h.w 1/9 90 v. 20 mA....
6/12 v. 1 a.h.w 2/9

F.W. Bridge Types
6/12 v. 1 a. 5/9
6/12 v. 2 a.
6/12 v. 4 a.
6/12 v. 6 a.

120 v. 40 mA.
250 v. 50 mA.
250-v. 80 mA.
RM2 125 v. 100

mA
RM3 125 v. 120

mA 4/11
RM4 250 v. 250

mA 11/9
6/12 v. 10 a. ... 29/9 300 v. 275 mA 12/11

9/9
14/9
19/9

36
3//11
5/9
7/9

3/11

CO -AXIAL CABLE. 75 ohms tin.,7d. yard.
Or in 20yd. lengths, 66. yd. Twin screned feeder,
9d. yd.

RHEOSTATS (VARIABLE RESISTORS)
2 ohms 5 amps, 6/9; 7.5 ohms 6 amps. 8/9; 0.4 ohm
25 a., 8/9; 10 ohm 3 amps,8/9; 150 ohms 1.5 amps,
14/9. All complete with control knob.

SILVER MICA CONDENSERS. 5, 10, 15, 20, 25,
30, 35, 50, 100, 120, 160, 180, 200, 230, 300, 330,
400, 470, 500, 1,000 pfd. (.001AF), .002 mfd.
(2,000 pfd.). All at 6d. each, 3/9 dozen one type.
DIAL BULBS, M.E.S., 8 v. 0.15 a., 6/9 doz.;
6.5 v. 0.15 a., 6/9 doz.

ELECTROLYTICS (Current production)
NOT ex -Govt.

Tubular Types
8AF 450 v. ... 1 /11

16AF 350 v. ... 2/3
16AF 450 V. ... 219
16AF 500 V. ... 3/9
24AF 350 V. ... 3/3
32AF 350 v. ... 3/9
32 mid. 500 v. 5/9
8-16AF 500 v. 4/11

25AF 25 v. ... 1/3
50AF 12 v. ... 1/3
50AF 60 v. ... 2/3

Can Types
8mfd. 350 v. 1/3
8mfd. 450 v. 2/3
8mfd. 500 v. 2/9

16mfd. 350 v. 1/11

Can Types
16AF 450 V. ...
24AF 350 V. ...
32AF 350 V. ...
32 mid. 450 v.
64 mfd. 450 v.
8-80F 350 v....
8-8AF 450 v....
8-8 mfd. 500 v.
8-16AF 450 v.
16-16AF 450 v.
16-32AF 350 v.
16-32 mfd. 450 v.
32-32AF 350 v.
32-32AF 450 v.
60-100 mid. 450 v.

2/9
2/11
2/11
4/9

3/9
4

3/11
4/9
2/11
4/11
4
4/9/9
4/9
5/11
7/9

AMPLIFIER OR CHARGER CASES. Size 142x
52 x 72ins. high. Strongly made in perforated
steel. Grey enamel finish. Only 9/6.

R.S.C. TRANSFORMERS
FULLY GUARANTEED, INTERLEAVED AND IMPREGNATED
MAINS TRANSFORMERS
Primaries 200-230-250 v. 50 c/s.

FULLY SHROUDED UPRIGHT MOUNTING
250-0-250 v. 60 mA., 6.3 V. 2 a., 5 v. 2 a.,

Midget type, 22-3-3in. 18/9
350-0-350 v. 70 mA., 6.3 v. 2 a., 5 v. 2 a. 18/9
300-0-300 v. 60 mA., 12 v. 1.5 a., c.t 18/11
250-0.250 v. 100 mA., 6.3 v.-4 v. 4 a., c.t ,

0-4-5 v. 3 a. 22/9
250-0-250 v. 100 mA., 6.3 v. 6 a., 5 v. 3 a ,

for R1355 conversion 29/6
300-0-300 v. 100 mA., 6.3 v.-4 v. 4 a. c.t ,

0-4-5 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. 22/9
350-0-350 v. 150 mA., 6.3 v. 4 a., 5 v. 3 a 31/6
50-0.350 v. 150 mA., 6.3 v. 2 a., 6.3 v. 2. a,
5 v. 3 a. 33/9

350-0-350 v. 250 mA., 8.3 v. 6 a., 4 v. 8 a ,
0-2-6 v. 2 a., 4 v. 3 a., for Electronic Eng
Televisor 69/6

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. 47/9

25-0.425 v. 250 mA., 6.3 v. 6 a., 6.3 v. 6 a,
5 v. 3 a. 69/6

OP SHROUDED DROP THROUGH TYPE
50-0-250 v. 70 mA., 6.3 v. 2.5 a. 12/11
60-0-260 V. 70 mA., 6.3 v. 2 a., 5 v. 2 a 15/9
50-0-350 v. 80 mA., 6.3 v. 2 a., 5 v. 2 a 17/6
75-0-275 v. 80 mA., 8.3 v. 3 a., 4 v. 2.5 a 14/11
50-0-250 v. 100 mA., 6.3 v. 4 a., 6 v. 3 a. 21/9
00-0-300 v. 100 mA., 6.3 v.-4 v. 4 a., c.t.,

0-4-5 v. 3 a. 21/9
50-0-350 v. 100 mA., 6.3 v. 4 a., c.t., 5 v

3 a. 21/9
50-0-350 v. 150 mA., 6.3 v. 2 a., 6.3 v. 2 a ,

5 v. 3 a. 29/11
50-0-350 v. 150 mA., 6.3 v. 4 a., 5 v. 3 a 28/9

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 or ACR2X

5,000 v. 5 mA., 2 v. 2 a
38/6
39/6

FILAMENT TRANSFORMERS
Primaries 200-250 v. 60 0.-
6.3 v. 1.5 a. ... 5/9 6.3 v. 2 a
6.3 v. 3 a. 9/6 0-4-6.3 v. 2 a....
12 v. 1 a. 7/11 6.3 v. 6 a.
0-2-4-5-6.3 v. 4 a. 16/9 12 v. 3 a. or 24 v

1.5 a.

7/6
7/9

17/6

17/6

CHARGER TRANSFORMERS
All with 200-230-250 v. 50 c/s Primaries: 0-9-15 v.
1.5 a., 12/9; 0-9-15 v. 3 a., 16/9; 0-9-15 v. 6 a.,
22/9; 0-4-9-15-24 V. 3 a., 22/9; 0-9-15-30 v. 3 a.,
23/9.

ELIMINATOR TRANSFORMERS
Primaries 200-250 v. 50 c/s. 120 v. 40 mA. 7/11
120 v. 40 mA. 5-0-5 V. 1 a. 14/9

OUTPUT TRANSFORMERS
Midget Battery Pentode 66: 1 for 3S4, etc
Small Pentode, 5,0000 to 3D
Standard Pentode 5,0000 to 3a
Standard Pentode, 8,0000 to 351
Standard Pentode 10,000 ohms to 3 ohms
Multi -ratio 40 mA. 30:1, 45:1., 60:1, 90:1,

Class B Push -Pull
Push -Pull 8 Watts 6V6 to 3 ohms
Push -Pull 10-12 Watts 6V6 to 3D or 150
Push -Pull 1.0.12 Watts to match 8V6 to

3-5-8 or 150
Push -Pull 15 Watt 6L6s, KT66s, etc. to

3 or 15 ohms
Push -Pull 20 Watts high -quality sectionally

wound 6L6, KT66, etc., to 3 or 150
Williamson type, exact to author's spec

3/9
4/9
4/9
4/9

5/6
8/9

15/9

16/9

19/9

47/9
85/ -

SMOOTHING CHOKES
250 mA., 3 H. 50 ohms 11/9
150 mA. 7-1.0 FL 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
50 mA., 40 H. 1,000 ohms Potted 10/9
20 mA., 30 H. 1,000 ohms 4/9

MICROPHONE TRANSFORMERS
100:1 5/9

VOLUME CONTROLS with long spindles,
all values less switch, 2/9; with S.P.
switch, 3/9.

WIRE WOUND POTS: 20 ohms, 500
ohms, 1,000 ohms, 5K, 20K, 50K (med-
ium length spindles), 2/9. 220 ohms,
2K, 10K, 20K, 50K Preset type, 1/9 ea.

AMMETERS. Moving coil. G.E.C.
0-5 amps, 2in. scale, 11/9.

EX -GOVT. E.H.T. SMOOTHING CONDENSERS
.02 mid. 8,000 v. Cans 1/11
.25 mfd. 4,000 v. Blocks 4/9
.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
1.5 mfd. 4,000 v. blocks 5/9

EX -GOVT. ACCUMULATORS with non -spill vents.
Unused and guaranteed. 2. v. 16 A.H., 5/9 each.
or 3 in wood carrying case 9 x 7x 5in., 14/9, plus
3/6 Carr.

EX -GOVT. BLOCK PAPER CONDENSERS
2 mid. 800 v.... 1/9 4 mfd. 2000 v....
4 mfd. 500 v.... 2/9 6-6 mfd. 500 v.
4 mfd. 750 v.... 3/9 8 mfd 500 v....
4 mid. 1500 v.... 4/9 11-7 mfd. 500 v.

15 mfd. 500 v....
4 mfd. 400 v. plus 2 mfd. 250 v 1/11

69
5/9
5/9
8/9
7/9

EX -GOVT. AUTO TRANSFORMERS 50 e/s.
Double Wound 10-0-220-200-240 v. to

10-0-270-290-310 v. 200 watts 25/9
15-10-5-0-195-215-235 v. 200 watts 25/9
0-110-190-230 v. 400 watts 49/8
Double Wound 220/240 v. input. Output

55 v. to 230 v. 21 amps in steps of 11 v 86/15
Double Wound 10-0-200-220-240 v. to

10-0.275-295-315 v. 500 watts 69/6

M.E. SPEAKERS. All 2-3 ohms, 62in Rola-
field 700 ohms, 11/9. 10in. R.A. field 600 ohms,
23/9. 10in. R.A. field, 1,500 ohms 23/9. 10in.
R.A. field 1,000 ohms, 23/9.

THE SKY CHIEF T.R.F. RECEIVER

A design of a 4 -stage, 3 valve 200-250 v. A.0
Mains receiver with selenium rectifier. For
inclusion in any of cabinets illustrated above. It
consists of a variable Mu high gain H.F. stage
followed by a low distortion grid detector triode.
The next stage is a further triode amplifier with
tone correction by negative feedback. Finally
comes the output stage consisting of a parallel
connected double triode giving ample output at an
extraordinary low level of distortion. Point to
point wiring diagrams, instructions, and parts
list, 2/8. This receiver can be built for a maximum
of 84/18/- including cabinet.
P.M. SPEAKERS. All 2-3 ohms. 22in. Celestion,
14/9. 32in. Goodmans (Ex New Units), 10/9.
4in. Goodmans, 14/11. Sin. Goodmans, 15/6.
62in. Goodmans, 16!9, 8in. Plessey, 15/9, 10in.
Rola, 27/9. 10in. Plessey, 18/6. 10in. Rola with
Trans., 29/6.
R.S.C. BATTERY CHARGER KITS. For mains
input 200-250 v. 50 c/s. To charge 6 v accumu-

lator at 2 amps., 25/9.
To charge 8 v or 12 v.
battery at 2 a., 31/6.
To charge 6 v. or 12 v.
battery at 4 a., 49/9.
ABOVE KITS CONSIST
OF BLACK CRACKLE
LOUVRED STEEL
CASE, MAINS TRANS-

FORMER, FULL WAVE METAL RECTIFIER,
FUSES, FUSE -HOLDERS AND CIRCUIT.
Any type assembled and tested for 6/9 extra.
H.T. ELIMINATOR AND TRICKLE CHARGER
KIT with case, Mains input 200-250 v. Output
120 v. 40 mA. and 2 v 2 a. Price with circuit
29/8. Or in working rder, 37/8.

EX. GOVT. MAINS TRANSFORMER
All 230 v. 50 c/s input.
250-0-250 v. 40 mA., 6.3 v. 2 a., 5. v

2 a.
8.8 v. 4 a.
48 v. 1 a.
175 v. 200 mA.
0-11-22 v. 15 a.
0-11-22 v. 30 a.
16/20 v. 35 a
7.7 v. C.T. 7 amps 4 times
460 v. 200 mA., 6.3 v. 5 a.

300-0-3 0 v. 150 mA., 610-0-610 v. 150 mA ,
1,220 v. 350 mA.

EX -GOVT. SMOOTHING CHOKES
250 mA., 10 H. 50 ohms 14/9
250 mA. 10 H. 100 ohms. 14/9
250 mA. 3 H. 50 ohms. Potted 8/9
150 mA. 10 H. 50 ohms 10/11
100 mA. 10 H. 100 ohms, Tropicalised 6/9
100 mA. 5 H. 100 ohms. Tropicalised 3/11
50 m.A. 50 H. 1,000 ohms. Tropicalised 3/11
90/100 mA. 10 H. 100 ohms. Potted 8/9
60 mA. 5-10 H. 2/9
L.T. type 1 amp. 2/9

EX -GOVT. T.V. TYPE TRANSFORMERS. All
230 v. 50 c/s input.
2800 v. 30 mA 22/9
400 v. C.T. 150 mA. 4 v. 6 a., 6.3 V. 6 a.,

6.3 v 0-6 a 4 v.6a., 4 v. 3a., 4 v. 3 a.,
4 V. 3 a., 6b. 2 a. 22/9

9/11
9/9
9/6
9/9

35/9
72/6
79/6
25/9
27/9

29/9

EX -GOVT. TRANSMITTER -RECEIVER TYPE
TR9D, complete with all valves, only 47/9, plus
carr. 5/-.

CHASSIS
18 s.w.g. undrilled alu- 16 s.w.g. aluminium, re-
minium amplifier type ceiver type.
(4 -sided).
12in. x Sin. x 22in.... 6/11 12in. x 8in. x 22in.... 5/3
14in. x 9in. x 22in.... 6/11 16in. x Sin. x 22in.... 7/6
14in. x 10in. x 3in.... 7/11 20in. x 8in. x 22in.... 8/11
16in. x 10in. x 3in.... 8/3
18 s.w.g. aluminium re- 16 s.w.g. aluminium, am-
ceiver type plifier type, 4 -sided.
6in. x 32in. x 12in.... 1/11112in. x 8in. x 22in.... 7/11

1010.x 52in. x 2in.... 3,3120in. x 8in. X 2 in. 13/6
72in. x 42in. x 2in.... 2/9 16in. x 8in. x 10/11

llin. x 6in. x 22in.... 3/11114in.x lllin. x 13/6
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R,S.C. 25 WATT "PUSH-PULL
Now firmly established and proving extremely popular, our Ali
Quality Amplifier we consider to be the best value in amplifiers
offered to -day. The volume of its high fidelity reproduction is
completely controllable, from the sound of a quiet intimate con-
versation to' the full glorious volume of a great orchestra. Its
sensitivity is so high that in areas of fair signal strength it can
be operated straight from a crystal receiver. Entirely suitable
for standard or long-playing records in small homes or in large
auditoriums. For electronic organ or guitar or for garden
parties or dance bands.
The kit is complete to the last detail, and includes easy to follow
point-to-point wiring diagrams.
Twin volume controls with twin input sockets allow SIMUL-
TANEOUS INPUTS for BOTH MICROPHONE and GRAM,
or TAPE and RADIO. SEPARATE BASS and TREBLE
CONTROLS giving both LIFT and CUT. FOUR NEGATIVE
FEEDBACK LOOPS with 15 db in the main loop from output
transformer to voltage amplifier. Frequency response 4- 3 db
50-20,000 c.p.s. Hum and distortion LESS THAN o.5 per cent.
measured at 10 watts. This is comparable with some of the
highest priced amplifiers. Six B.V.A. valves, Marconi-Osram
KT series output valves. A.C. only, 200-230-250 v. 5o c/s. input.
42o v. H.T. LINE. Paper reservoir condenser. Compact
chassis. Matched components. OVERALL SIZE 12 X 20 x gin.
approx: Output impedances for 3 and 15 ohms speakers.

AMPLIFIER

Available in kit form at Plus
the amazingly low price of 9 gns. carriage 5/ -

Or ready for use 5o/- extra.

W.B. "STENTORIAN " High fidelity P.M.
Speaker, HF1012, 10 watts. 15 ohm (or 3 ohm)
speech coil. Where a really good quality speaker
at a low price is required we highly recommend
this unit with an amazing performance. 23/13/6.

CONNOISSEUR HIGH FIDELITY LIGHTWEIGHT
MAGNETIC PICK-UP COMPLETE WITH MATCH-
ING TRANSFORMER. A fortunate purchase
enables us to offer limited supplies. Brand New,
Boxed and Perfect at a fraction of normal price.
Buy Now at only 26/6.

COLLARO 3 -SPEED AUTOMATIC RECORD
CHANGERS (brand new), type 3RC/521, complete
with 2 plug-in Crystal P.U. heads for long playing
or standard records 7, 10 or 12in. Not intermixed.
Mains input 200-250 v. Limited number available
at only 69/19/6, plus carr. 5/-.

COLLARO 3 -SPEED MIXER AUTOCHANGER,
Type 3RC/522 with 2 plug-in Crystal P.U. Heads
with Sapphire Stylus for long playing or standard
records. Plays 7, 10 and 12in. records inter-
mixed. Limited number, Brand New, Cartoned.
610/19/6 (approx. half price). Carr. 5/- extra.

COLLARO TAPE DESK MOTORS. Shaded pole
type. Clockwise or anti -clockwise. Mains input
110-200-250 v., 31/6.

H.M.V. LONG PLAYING RECORD TURNTABLE
COMPLETE WITH CRYSTAL PICK-UP (SAP-
PHIRE STYLUS). Speed 3311 r.p.m. BRAND
NEW, CARTONED. Only 63/19/6 (approx. half
price). Carr. 5/-. (For 200-250 v. A.C. Mains).

A PUSH-PULL 3-4 WATT HIGH -GAIN
AMPLIFIER FOR £3112;6

For mains input 200-250 v. 60 c/s. Complete kit
of parts including point-to-point wiring diagrams
and instructions. Amplifier can be used with any
type of feeder unit or pick up. This is not A.C./
D.C. with " live " chassis but A.C. only with
400-0-400 v. Trans. Output is for 2-3 ohm speaker.
(We can supply a very suitable 10in. unit by Rola
at 27/9.) The amplifier can be supplied ready for
use for 25/- extra. Full descriptive leaflet, 7d.

R 8 C. MASTER INTERCOMM. UNIT, with pro-
vision for up to 4 " Listen-Talk Back Units"
individually switched. A high gain amplifier
enables speech and other sounds emanating from
the rooms containing remote control units to be
heard at the master control. The unit is in kit
form and point-to-point wiring diagrams are sup-
plied. A walnut veneered wood or Brown Bakelite
cabinet is included. Mains input is 200-250 v. 50 c/s
H.T. line 300 v. CHASSIS IS NOT "ALIVE."
Ideal also for use as " Baby Alarm." Sound ampli-
fication 4 watts. Price only 65/19/6. " Listen-
Talk Back Unit" in bakelite or walnut veneered
cabinet, can be supplied at 30/- each. Full des-
criptive leaflet 10d.
The Master Unit can be supplied assembled and
tested for 30/- extra.
PERSONAL SET BATTERY SUPERSEDER KIT.

All parts for an " All
Dry" Battery Elimi-
nator. Complete with
case. Supplies 90 v.
11 mA. and 1.4 v. 250

mA. fully smoothed,
from normal. 200-
250 v. 50 c/s mains.
For 4 -valve superhet
receivers. Price with
circuit, 35/9. Or
ready for use, 42/6.
Size of unit 51-4-liin

BATTERY SET CONVERTER KITS. All parts for
converting any type of battery receiver to all
mains. A.C. 200-250 v. 50 c/s. Kit will supply
fully smoothed H.T. of 120 v. 90 v. or 60 v. at up to
40 mA., and fully smoothed L.T. of 2 v. at 0.4 a. to
1 a. Price complete with circuit and instructions
only 48/9. Supplied ready for use for 8/9 extra.

32 THE CALLS. LEEDS, 2.
Terms C.W.O. or C.O.D. No C.O.D. under El. Postage I /- extra under 10/-. 1/6 extra
under E2, I/11 extra under E3. Full Price List 6d. Trade List 5d.
Open to Callers : 9 a.m. to 5-30 p.m. Saturdays until I p.m.

R.S.C. 10 -watt "Push -Pull"
HIGH-FIDELITY AMPLIFIER A3

Complete with integral pre -amp. Tone control
stage (as All amplifier), using negative feed-
back, giving humproof individual bass and treble
lift and cut tone control. Six Negative Feedback
Loops. Completely negligible hum and distortion.
Frequency response ± 3 db. 30-20,000 c.p.s.
Two independently controlled inputs. Six B.V.A.
valves. A.C. mains 200-230-250 v. input only.
Outputs for 3 or 15 ohm speakers. Kit of parts
complete in every detail, 117/19/6, plus 5/- carriage,
or ready for use, 45/- extra. Descriptive leaflet 11-.

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 character-
istic. Loaded H.F. coils. Two variable Mu
controlled H.F. stages, 3 gang condenser tuning.
Cathode follower output stage. Switch position
for Gram. and Gram. input and output sockets.
Performance comparable with the best in Feeder
Units. For A.C. mains 200-230-250 v. operation.
Size 11-6-71in. Illustration, full set of easy -to -
follow wiring diagrams and instructions and in-
dividually priced parts list 2/6. This unit can be
built for only 63/15/-, including Dial and Drive
Knobs and every item required.

R.S.C. TONE CONTROL -PRE -AMP. UNIT. A
complete set of parts for the construction of a
very efficient but simple pre -amplifier and tone
control unit. For use with any amplifier and pick-
up. Fil. supply self-contained. Sizo 71-5-5iin.
approx. Descriptive leaflet 9L Price, inc. wiring
diagrams, 37/6. Ready for use, 151- extra.
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RADIO
TELEVISION

MONEY BACK GUARANTEE
GOODS OF QUALITY
PROMPT DESPATCH

udk RECORD PLAYERS
RECORDS

LIMITED
42  TOTTENHAM COURT ROAD

LONDON W.1.

TEEMS OF BUSINESS: Cash with
order (or C.O.D. Post Items only);

0 all orders for small items totalling
over V2 post free unless otherwise
stated.

NOW OPEN ALL DAY SATURDAYS 9-6 p.m. WEEKDAYS 9-6 p.m. except THURSDAYS 9-I p.m. Telephone ; LANGHAM 1151/2

BUILD YOUR OWN RADIO!
We can supply all the parts (including valves, Sin- moving
coil speaker, cabinet, chassis and everything down to the
last nut and bolt) to enable YOU to build a professional -
looking radio. The chassis is punched and drilled ready to
mount the components. There is a choice of any of three
attractive cabinets 12in. long, 5in. wide by bin- high, as
follows: either ivory or brown bakelite, or wooden, finished
n walnut. Complete and easy -to -follow point-to-point
nd circuit wiring diagrams supplied.

MODEL 1 T.R.F. RECEIVER
This is a 3 -valve plus metal rectifier T.R.E. receiver with a
valve line-up as (allows: 6E7 (BE), 6d7 (Det.) and 6V6
(Output). The dial is illuminated and when assembled the
receiver presents a very attractive appearance. Coverage
Is for the Medium and Long Wave Bands. Operates on
200/250 volts A.C. Mains.

MODEL 2 SUPERHET RECEIVER
Thiele a powerful midget 4 -valve plus metal rectifie Super -
het Receiver with a valve line-up as f 61E13. 61S7, 0Q7.
8Y8. The dial is illuminated and coverage is for th Short
Wave bands between 16-50 metres, the Medium Wave
bands between 190.450 metres, and the Long Way bands
between 1,000-2,000 metres. Operates on 200/250 volts
A.C. Mains.

Plus 216 Packing,
Carriage, Insur. f.5 . 10 . 0 Pcloursriag2e/60nPdociknis'nugr: r7 . 19 . 6

T.R.F. RECEIVER We can supply this Receiver ready built at 26/15/8, plus 3/6 p.c
ALL COMPONENTS SUPPLIED ARE GUARANTEED FOR ONE YEAR

NOTE: We would respectfully suggest to those interested in building this receiver that they send for OUR Instruction Booklet.
Intending constructors can then judge for THEMSELVES how comprehensive this Booklet is.
Instruction Booklet and priced Parts List available separately at 1/-. This money will be refunded if circuit diagram is
returned as NEW within 7 days.

HIGH QUALITY AC -DC AMPLIFIERS-Unused BRAND NEW!
-AT A FRACTION OF THE MANUFACTURER'S COST!
These amplifiers are made to an amazingly high standard of workmanship.
Brief specification: Push-pull output (approximately 3 watts). Valve
line-up: four latest type miniature Muller.' valves -1 UCE42, 1 11/16'41.
and 2 UL41 in push-pull. A special feature of this is that a separate
smooth H.T. supply is incorporated to enable an R.F. tuner unit to be
powered by the amplifier. Overall dimensions 9in. x 4in. x

TWO MODELS AVAILABLE ,a
For operation on 100-110 A.C.-D.C. Rya- .
For operation on 200-250 A.C:D.c. deg%
Parking. carriage and insurance on each lip
model 3/6.

SUPPLIED COMPLETE
WITT! CIRCUIT DIAGRAM.

4 watt AMPLIFIER KIT
Thisis a 3 -valve 3 -stage Amplifier f or use with Gramophone,
Microphone or Radio. Valve line-up is as follows: 68L7,
6F6, 5Z4. Negative feed -back. Tone control. Voltage
adjustment panel incorporated. 4 watts output. For
operation on A.C. Mains 200/250 volts.
The complete Kit, which includes every item down to
the last nut and bolt, drilled and punched chassis, and
comprehensive point-to-point wiring circuit diagram.

ALL COMPONENTS SUPPLIED ARE
GUARANTEED FOR ONE YEAR

PRICE

£4 . 5 . 0 Plus 2/6 PACKING,
CARRIAGE & INSUR.

The Output Transformer supplied is for use with a loud-
speaker of 3 ohms impedance, and we would suggest that
the output of the completed amplifier justifies the use of
one of the latest W.B. H.F. Speakers which can be supplied
as follows: Sin-, 60/6: 91n-, 67/-: 10in, 73/6. All plus
2/6 pkg. cart. ins.
CircuitDiagram only, available separately at 1/,
To those who require this Amplifier ready -built we can
supply it at 2511/-, plus 3/6 pkg., carr., ins.

SPECIAL OFFER-" AVO " MINORS, Universal A.C./D.C.
Reconditioned and in perfect order, £5,15/-.
" AVO " MINORS, D.C. " E " type, also reconditioned and
perfect order, £3 5
ADVANCE SIGNAL GENERATORS. Type E.1. £20.
MEGGER SAFETY OHMMETERS. Perfect, f4.
H.R.O, SENIOR RECEIVERS. With A.C. P.P., 5 coils, E3310/..
D.S.T. 100 RECEIVERS, as new. Coverage is 7 bands from 30 Mc,'s.
to 50 Kos., E26,10/- each.
HAMMERLU ND H.Q.120. Mint condition, rack mtg.,f42.
HALLICRAFTERS SX28, S27, S41, S38, etc. Perfect cond.
AR88LF, AR88D, CR100, from stock. RI155 RECEIVERS, new.
CANADIAN R.I03 RECEIVERS, as new, modified for A.C.
working, EIS 10
B.C,348 AND B.C.342 RECEIVERS Porn E22/10/-.
HAMMERLUND SUPER PRO RECEIVER, complete with
original A.C. power pack type S.P.-200-LX, perfect order, £40.
DECCA CORNER HORN CABINET SPEAKER, as new,
07/10,
LELAND R.F. WOBBULATOR, perfect order, E12/12/..
A.C.. D.C. MOTORS, suitable for sewing machines, 47,6 each.
A.C.,D.C. 12 v. -I5 v. MOTORS, long spindle for models, 15,- each.
NEW M,C MICROPHONES, hand type, with 12 yds. heavy
duty screened cable, E3 15,- each.
B.C.22I FREQUENCY METER, from stock. Many items of
American equipment available.
TEST EQUIPMENT. We hold a comprehensive stock.Multi -
range meters at 1,000 and 20,000 o.p.v., valve testers, signal genes.
10,000 POTENTIOMETERS, large size, by Colvern, enclosed
11,6 -ach. 100k, 15w, 9'6 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.
COSSOR DOUBLE BEAM OSCILLOSCOPE, type 339A
Perfect, £38:10;-.
6 VOLT (3 at 2 v.) BOXED ACCUMULATORS, 18 -.
.1 uF350 v. METAL CASED TUBULARS, U.S.A., at 4/6 doz.
(minimum 2 doz,).
H.R.O. COILS. 46-.96 Mc:s., etc., at f2/5/- per coil.
LARGE STOCKS OF MOTORS. A.C.D.C. and A.C., 1/16,
1/12, h p
Your post enquiries welcomed. S.A.E. for reply, please. Orders,
C.W.O. or Pro -forma Invoice, no C.O.D Prices quoted do not

include carriage and packing.
All types of equipment purchased. Top prices paid.

SERVICE RADIO SPARES
4, LISLE STREET, LONDON, W.C.2

Telephone: GERrard 1734.

G2AK
This month's

Bargains G2AK
TRIPLETT 400 Micro Amp. Basic Meter Unit, sealed for 8 ranges.
Complete with rectifier and circuit. New, boxed, 3216, post free.
GERMANIUM DIODES, 2/- each or 6 for 9/..
METERS. 2+ in. Flush mounting M.G. 100 mA., 0-10 mA., 0-30 mA..
1216 ea.; 2in. Flush square 0-5 mA. 10/-; 0-15 A. proj. thermo.
2fin., 7/6; 0-9 A. hot wire, 5/-; 0-I mA. 2in. Flush, 20/,
TEST METER. 7 ranges as follows: 15 v., 3 v., 150 v. 6 mA.,
60 mA, 5,000 ohms, 25,000 ohms 21 in. Dia. scale M.C. meter.
Rotary selector switch. Black bakelite case, 6 x 4f x 4f, fitted with
removable lid, also provision for internal butts., ranges can be easily
extended. Bargain price 30/.., plus 1/6 post.

SPECIAL OFFER, AR88 SPARES. Cabinets, complete with-`
base, feet and side strips, E4/15/.. each. Pkg. and Carr., 5/... Set
of 14 valves 'or " D " or " LF " model receivers, 45/101-. Panel
escutcheons 22/6 each. " 0 " type 1.F.S., 12/6 each. Good
selection of Spare Coils available for " D " Model 7/6 each.
Matching Speakers by R.C.A., fitted rubber feet and 6ft. lead,
65/, Output Transformers to Govt. specification, 37.6
each.

- - -
DEAF AID CRYSTAL MIKE UNITS, 12/6 each, post 9d.
CRYSTAL HAND MICROPHONES. Complete with lead and
plug. High quality, very sensitive, chrome finish. List price 2 gns.
Our price 25/-. Few only.
VIBRATOR POWER UNITS. 6 v. nput, 220 v. 60 mA. output,
Fully smoothed and filtered 30/-, post free.
SPECIAL VALVE OFFER. -66A, 17/6 each, or 30/- pair. f 07's,
10,- each or 17/6 pr. 93IA, 45/, 8298 130/-. TZ40, 35/,
STREAMLINED BUG KEYS. By famous manufacturer. List over
E4. Our price 451.. AIR SPACED COAXIAL CABLE, 150 ohm
(norma' price 3/11 per ft.), 20 yd. coils only. El per coil, post free.
Carriage paid on all orders over LI except where stated. Please

include smal amount for orders under LI.
Please print your name and address.

CHAS. H. YOUNG, G2AK
Mail orders to 102 HOLLOWAY HEAD, BIRMINGHAM 1

'Phone: MIDLAND 3254
All callers to 110 DALE END, BIRMINGHAM 4

'Phone: CENTRAL 1635
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5 Harrow Road, Paddington, W.2
PADdington 100819 and 0401

OPEN MONDAY to Sat. 9-6. THURS. I o'clock.
SEND STAMPS FOR NEW 1954 28 - PAGE CATALOGUE

RADIO -GRAM CHASSIS
3 Wave -band Superhet. Med., long and
short.
5 Latest Type MULLARD Valves.
4 Position Switching. Gram., med., long
and short.
Provision for Extension Speaker. A.C.
Mains. 110/250 volts.
Chassis 1 I in. x 7in. x 2 -fin. Scale Bin. Square.
Or Chassis 13+ in. x 61 in. x 2/ in. Dial 10in. x
5Iin. PRICE E10/5/..
BRAND NEW AND GUARANTEED, CARR.,
PACKING AND INS. 10/-.

INDICATOR UNIT TYPE SLCS
This unit is ideal for conversion for a 'Scope
Unit or basis for Midget Television. It contains
C/R Tube type ACRIO (VCRI93A) complete
with holder and cradle, also earthing clip.
I-VR66, 2-VR65, 24 mfd. 550 v. wkg. condenser
and potentiometers. These Units are in good
condition. The C/R Tube will be tested before
despatch. Dimensions: 8fin. x 6fin. x III in.
45/-.

PYE 45 MC/S. STRIP,
TYPE 3583 UNITS

Size llin. x Sin. x 21n. Complete with 45 Mc/s. Pye
Strip, 12 valves, 10 EF50, EB34 and EA50, volume
controls and hosts of Resistors and Condensers.
Sound and vision can be incorporated on this chassis
with minimum space. New condition. Modification
data supplied. Price £5. Carriage paid.

VOLTMETERS
6 v. M.C. 21in. Projection 10/-
15 v. (50 c.) M.I. 21in. Flush 101-
20 v. M.C. 2in. Square 7/6
150 v. M.C. 21in. Flush 10/-
300 v. M.C. 2in. Square 12/6
300 v. A.C. Projection 5in. Dial 50/ -

AMP -METERS
1 A. M.C. 21in. Projection 10/-
3 A. TIC 2in. Square 61-
6 A. T/C Skin. Flush 7/6
15 A. M.I. 4in. Projection 211-
20 A. M.I. 21in. Flush Mtg. 12'6
30 A. M.C. 2in. Square 716

MILLIAMMETERS
500 uA. M.C. 2in. Round 15/-
1 mA. M.C. Square 17/6
1 mA. M.C. 211n. Flush 2216
1 mA. M.C. 211n. Desk Type 25/-
5 mA. M.C. Sin. Square 7/6
10 mA. M.C. 21in. Flush 10/-
30 mA. M.C. 2in. Round 7/6
30mA. M.C. Ili. Flush 10/-
50 mA. M.C. 2in. Square 7/6
150 mA. M.C. 2in. Square 7/6
200 mA. M.C. Ilin. Flush 101-
300 mA. M.C. 21in. Round 101-
500 mA. M.C. 2lin. Flush 10/-
G.E.C. 1 mA. Meter Rect. 101-
M.C. = Moving Coil. M.I. w Moving Iron.
T C. = Thermo -Coupled.
All Meters are Brand New and in original cartons

No. 38 " WALKIE-TALKIE " TRANS -
RECEIVER, complete with Throat Mike, phones.
Junction Box and Aerial Rods in canvas bag. Freq.
range 7.4 to 9 Mc/s. Range approx. 5 miles. All
units are as new and tested before despatch. £41101-.

426 " CONTROL UNIT
Containing 4-EF50, 2-SP6I, 2-EA50, I-EB34,
2 -single -gang .0005 tuning condensers. W/W.
volume/controls, switches, condensers and
resistors. Size I2in. x 9in. x 5in. New con-
dition, 35/-, carr. 3/-.

SPECIAL OFFER
Our TAPE -DECK AMPLIFIER AND POWER UNIT (List C16/161-) and
TRUVOX TAPE -DECK MARK III (List i23,2:-).

£36 . 0 . 0
CALL FOR DEMONSTRATION OR SEND FOR FULL DETAILS

TRI196 RECEIVER
Receiver 25/73. This is a six -valve superhet
receiver with 465 kc/s I.F.'s. Complete with
all valves -2 EF39, 1 EIC32, 2 EF36, 1 EBC33.
In brand new condition with full
data. 27/6. Plots 2/6 post and pkg.

STROBE UNITS. Brand New. in sealed cartons'
these contain 6EF50s, 5EA508,1 SP61, a host of
condensers, resistors, transformers, chokes,
relays, switches, 7 pots. and 6 smoothing
condensers, size 181n. x Skin. x 71in. Only
67/6.

BOWTHORPE CONTINUITY METER
Dual scale 0-500 ohms and 100-200,000 ohms moving
coil operated from 41 -volt internal battery.

Our price, brand new, £3151-

T.C.C. 1 mf d. 5/7,000 v. wkg., type CP58Q0, bakelite
case, 7/6 each.

INDICATOR UNIT TYPE 182A
UnitcontainsVCR517 Cathode Ray bin. tube, complete
with Mu -metal screen, 3 EF50, 4 SP61 and 1 5U4G
valves, 9 wire -wound volume controls and quantity
of resistors and condensers. Suitable either for basis
of television (full picture guaranteed) or Oscilloscope.
Offered BRAND NEW (less relay) in original packing
cases at 67/6. Plus 7/6 carr. " Radio -Constructor"
'scope circuit i ncluded. Complete kit of parts for this
scope, 68/1816.

CRYSTALS
5001(0. British 2 pin 15/-
100 Kc/s. R.C.A. 3 pin 15/.

G.E.C. RECORDING TAPE
600ft. Reels

I ,200ft. Reels
BUY NOW -UNREPEATABLE BARGAIN.

10 -

17 6

R.F. UNITS
Type 24

20-30 MO.
Switched Tuning.

With 3-SP6I

15 i= EACH
BRAND NEW.

Type 25
40-50 HO.

Switched Tuning.
With 3-SP6I.

19/6 EACH
BRAND NEW.

T.V. PRE -AMPLIFIER FOR LONDON AND BIRM-
INGHAM. Complete with 6AM6. Ready to plug
your set, 27/6. P.P. 2/8.

CRYSTAL MICROPHONE INSERTS

8'6
POST FREE

8'6
POST FREE

Ideal for tape recording and amplifiers. N.
matching transformer required.

PLEASE ADD POSTAGE.

6 WATT AMPLIFIER (UNDISTORTED)
Manufactured by Parmeko and Sound Sales
for Admiralty. 4 valves, PX25, MS/PEN,
AC/HL, MU14. Output Matching and 311
and 150, 100/250 v. A.C. COMPLETE IN
STEEL GREY AMPLIFIER CASE. £91101-.
Call for Demonstration.

RCA 931A PHOTO -ELECTRIC CELL AND
MULTIPLIER. For facsimile transmission,
flying spot telecine transmission and research
involving low light -levels, 9 -stage multiplier.
Brand new and guaranteed, only 82110/-.
Special 11 -pin base 2/-. Data sheets supplied.

MORSE PRACTICE KIT
Complete with buzzer, inorse tapper and battery
compartment on baseboard, 6/, postpaid.

I D6, APN4
This well known U.S.A. Indicator unit.
Double -deck chassis, complete with 5CPI
Cathode-ray tube with screen 19 v/holders,
resistors, condensers, etc.
Brand new condition PRICE 25/-, carr. 7/6.
Or complete with all valves and 100 Kt/5.
Xtal E6/19/6, carr. 15/6.

EF50 (VR91A)
The selected EF50, Red Sylvanian, original I

101- each, 90/- f or ten.

1

RECORD CHANGERS
COLLARO RC3 531. Latest model 3 -speed. Brand
new maker's carton, cream finish. L10/10/-, carr.
free.
Latest model 3 -speed. by very famous manufacturer,
plays mixed records. £10/101-, carr. free.

METRO-VIC (METROSIL) PENCIL
TYPE E.H.T. REGULATOR up to 10 k.v.
Particularly suitable for regulating E.H.T. Fly -Back.

5/-.

R.F. OSCILLATOR UNIT
6-18 kV., including EY51 valve, 37 -.

R.F. UNITS
Type 26

50-65 Mc/s.
Variable Tuning.

2-VR136. I-VR137
45/- EACH

BRAND NEW.

NEW, BUT
SLIGHTLY

SOILED
R.F.24's 12/6
R.F.25's 15/-
R.F.26's 35/ -

CATHODE RAY TUBES
VCR139A. 24 in. C/ R. Tube. Brand new

in original cartons (car, free) £1 15 0
VCR97, Guaranteed full TINT picture

(carr. 2/-) £2 0 0
VCRS17C. Guaranteed full IV V picture £1 15 0
MU -METAL SCREENS for VCR97 or

517. P.P. 1/6 10 0
ENLARGER for VCR97 or 517.

P.P. 1/6 17 6

VCR97. IS -, carr. 2/-. Brand new and
crated -slight cut -off -Ideal for 'Scopes.
Limited quantity.

PHOTO CELLS G.S.I8. Brand new, 25,-.

ARTICLES UP TO 10j-, £1, 1)6. £2, 2/-.
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RADIO TRADERS LTD.
23 WARDOUR ST., LONDON, W.I. (Coventry Street end)

Phone No. GERrard 3977/8 Grams: "Radiotrade"
PAXOLIN SHEET
I8in. x 41 in. x bin. ... 1/- each 10in. x 10in. x *in. 1/6 each

20in. x 10in. x Ain. ... 1/6 20in. x 10in. x *,in.
CONDENSERS Per doz.

2 Mfd. 150 v. Tubular Paper (aluminium tubes), 1/6 each 151-
8 Mfd. 450 v. Electrolytic, 1/9 each I8/-
16 Mfd., 350 v., Electrolytic, 2/- each 2I/-

24 Mfd., 350 v., Electrolytic, 2/- each 2I/-
32 Mfd., 450 v., Electrolytic, 2/6 each 27/-
8 x 16 Mfd., 350 v., 1/6 each 15/-
20 x 20 Mfd., 275 v., Electrolytic, 2/9 each 30/-
16 x 16 Mfd., 350 v., Electrolytic, 2/6 each 27/-
16 x 24 Mfd., 350 v., Electrolytic, 2/6 each 27/-
16 x 8 Mfd. Metal Cans Electrolytic, 350 v., 1/6 each 15/-
32 Mfd. Metal Cans Electrolytic, 350 v., 1/6 each 15/-
32 x 8 Mfd. Metal Cans Electroyltic, 275 v., 1/9 each 18/-
64 Mfd. Metal Cans Electrolytic, 350 v., 2/6 each 24/-
Condender clips for above 31-
,1 Mfd. 400 v. Metal Cans, 1/- each 10/6
50 Mfd. 12 v., 1/- each 10/6
12 Mid. 50 v. Tubular Paper (aluminium tubes), 1)- each 10/6
100 Mfd. 6 v. Tubular Paper (aluminium tubes), 1/- each 10/6
.00005 Tubular, 4/- doz. .02, 500 v., 4/- per doz., .001, 350 v., 4/- per doz.
.05, 350 v., 4/- per doz. .005, 200 v., 4/- per doz.
MIDGET MICA CONDENSERS: .0001, .0002, .0003, .0004, .0005 4/-
200 Assorted Moulded Micas. Popular Values E2 10 0
200 Assorted Silver Micas. Popular Values E2 10 0

200 Assorted Carbon Resistors: 1, f and I watt. Good selection il 10 0
CARBON RESISTORS:) watt 2/6; f w. 3/-; 1 w. 4/-; 2 w. 6/- per doz.
EX -GOVT. 60 mA. 10 HENRY CHOKE, new 4/6 each

HIGH STABILITY RESISTORS.
Tolerance: 1% 2% 5% ALL CINCH
* watt 1/- 9d. 6d. each COMPONENTS IN STOCK
i watt 1/3 1/- 9d. each
I watt 1/9 1/3 1/- each PYE PLUGS AND
8-40 MEG 2 watt 2/6 each SOCKETS 1/6 pair
WW AND VITREOUS RESISTORS. 5 watt, 1/6;

10 watt, 2/6; 15 watt, 3/-; 20/30 watt, 3/6. each.
WW V/CONTROLS. COLVERN and B -NSF. 5K PRESET

and other values, 2-3 watt, 2/- each. 10K Isolated Spindle 2/-
500 ohms, I K, 20K, 25K, 50K, with spindle

V/CONTROLS WITH SWITCH: most values, B -NSF 2/6
V/CONTROLS: Less Switch, Preset and Spindle. MOST

VALUES 1/9
TWIN MIDGET GANGS, .0005, with trimmers, PERSPEX

COVER 5/6
4 -WAY PUSH BUTTON UNITS, 1/6 each I5/- doz.
PUSH BUTTON KNOBS
TAG STRIPS: 3 -way, 2/- doz.; 4 -way 2/6 doz.; 5 -way, 3/- doz ;

7 -way 4/- doz.; 28 -way 10- doz.
ASSORTED PILOT LAMP HOLDERS 4/-
FUSES [fin. Most values from 750 mA. to 10 amp.
POINTER KNOBS. Small black, with line, +in. hole 7/6
STANDARD ROUND KNOBS: Small, fin. hole, 6/-;

Large, fin. hole, 7/6; with spring clip, }in. hole 4/6
WANDER PLUGS, Red and Black 2/-
PHILIPS TRIMMER TOOLS I/ -each
BELLING & LEE. P/M FUSE HOLDERS, Type L356
WEARITE COILS: Types PA4, PO4, PA5, PO5, 1/3 each 12/- doz.
VALVE HOLDERS: Moulded. B9A, 7/6; B7G, 6/-' EF50,

6/-; ENGLISH OCTAL, 3/. per doz. SCREEN CANS
for B9A, B7G, 6/-doz.; PAXOLIN-B7G, MAZDA 4 -pin UX 3/-

BELLING & LEE. PLUGS AND SOCKETS. Ex -Govt.
BRAND NEW 5 -pin, Chassis and Cable, 7 -pin 1/6 pair

BULGIN. P74, Plug and Socket, 2/6; P200, Plug and Socket,
2/-; Rotary Switches, 5.255, 2/-; Dolly Switches, S.267, 2/-;
Standard Switches, Ex -Govt., On -off 1/6 each

POST OFFICE LAMP JACKS, No. 10, I/- each 9/- doz.
Lamp Covers for same

L.F. CHOKES, 300 w., 60 mA. CHS 4/6 each
OUTPUT TRANSFORMERS. Multi Ratio, 5/-; Pentode

or Power 4/ -
VALVE SCREEN CANS for Standard Valves, I/- each 10/6 doz.
DRUM DRIVES, 4+ in. 1/- each
WESTECTORS. WX6, WXI2, WI, W12, W4, I/ -each 9/- doz.
ARCOLECTRIC (Whitney Lamp), Red, green, clear, 1/6 each 15/-
SIGNAL LAMP HOLDERS P/M, complete with adjusting

lamp holders, 1/9 each 18/-
AIR SPACE TRIMMERS. Preset and spindle types, 5PL,

IOPF, I5PF, 20PF, 25PF, 50PF, 75PF, IS!-; 100PF Preset, 1/6 each I5/-
JONES PLUG AND SOCKETS. 4 -pin, 2/6; 6 -pin, 3/-;

8 -pin, 3/6; 10 -pin, 4/-; I2 -pin 6/- pair
NUTS, 6BA, 3/-; 6BA, 2/6; 4BA, 3/-; 2BA 4/ -gross
SOLDER TAGS, 2/6 gross. SHAKEPROOF WASHERS 2/-
WASHERS, 2, 4 and 6BA 1/-
SHAKEPROOF SOLDER TAGS, 4BA and 6BA, 2/6; 2BA 2/9
CASH WITH ORDER OR C.O.D. ALL ORDERS DEPT. W 1

ALL ORDERS FOR LESS THAN £2 ADD POSTAGE

REDUCED PRICES FOR GROSS LOTS
We invite your enquiries for items not listed.

Trade Counter open 9.30 to 5.30 Monday to Friday.
Callers Welcomed.

WHOLESALE, MANUFACTURERS' AND EXPORT ENQUIRIES INVITED.

MARINE RADIOTELEPHONES
FOR SMALL CRAFT

Three inexpensive instruments essential for
voluntarily equipped vessels.

McA.I0 RADIOTELEPHONE
for short range. 50-100 miles.
Push button selection of Trans-
mitter channels.
Continuously tuned Receiver
covering broadcast and Marine
frequencies with Loudspeaker
output.
Input for 12 or 24 volt.
Price, complete with four Crystals

25 -watt version of the McA.I0.
THE McA.25 is available for
export only at £85 F.O.B. London.

4111000'

MARINE RECEIVERS
The MCS.21 Marine Radio Receiver, the first of a range
of Communication instruments.
24 volt D.C. input. Long, medium and short wave
operation.
Built-in Loudspeaker.
Loop Aerial Socket provided.
Price -£24 complete.

MARINE RADIO COMMUNICATIONS CO.,
46, Greyhound Road, London, W.6.

Cables : Hallicraft, London. Phone : Fulham 1138/9

MAKE A GOOD DEAL
We pay TOP CASH PRICE for-

U.S.A. TEST GEAR
TS174, TS175, TS 13, TS62, TS56, TS35, TS45, TS47, T569,
TSI27, TSI2, TS3, BC22I or LM series. TSX-4SE,
TS148, TSI20 and any other unit with TS prefix.

RECEIVERS
AR88, S27, S27CA. R54/APR4 and tuning units,
16, 17, 18 & 19. APR 5. R89/ARN5, BC733D, R5/ARN7.
R65/APN9. RI294, R1359, P58 and any VHF or
Centimetric receivers, etc.

TRANSMITTERS
ET4336, ARTI3, ARCI and Collins TCS6, 12, 13,
complete or parts required.

KLYSTRONS
723, AC, 707A, 707B, 2K33, 2K39, 2K40, 2K42, CVI29.

£28 paid for BC221 Frequency Meters.
ALL THE ABOVE URGENTLY REQUIRED
WE WISH TO PURCHASE any good equipment
for communications or Laboratory work, including the
above or British High Grade test equipment.

Please phone, write or call. Immediate attention given.

UNIVERSAL ELECTRONICS
27 LISLE STREET, LEICESTER SQ.,

LONDON, W.C.2
Phones: GERrard 8410 (day) MEAdway 3145 (night)

41110.11BPAIII,101110110.111.110,AllfribrillirillriliP11,011009111.
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18, TOTTENHAM COURT ROAD, LONDON, W.1
MUSeum 5929,0095.

All goods specially selected for quality and value.Prompt service -Money -back guarantee -It will pay you
to visit our new rebuilt shop premises. Situated 50 yds. only from Tottenham Court Road Tubel (Genuine.:

THE R.C. RAMBLER ALL -DRY PORTABLE KIT
Full assembly details with practical and
theoretical diagrams can be supplied at
116, poet 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 -
ease type cabinet, measuring only gin.
Tin. x 51in. Weight (less batteries) 41 lb.
with batteries 65 lb. his set really has
everything! Built-in frame
aerial, high quality, extreme'',
sensitive, and very adequate
volume from the 5in. speaker.
Valve line-up: 3V4, 1R5, 155.
1T4. All the requited components,
erectly as specified, including
cabinet, can be supplied from stock
at the special inclusive price
of £7 7:-, plus 26 P. & P. (less
batteries:. Uses Ever -Ready 90 v. H.T.
type B126 at 9;3. Also L.T. 1. 5v. AD.35
at iRt. N.B. When batteries are removed
there is adequate space for mains unit which
willshortly be made available.
ALL-PURPOSE TEST METERS. We also offer very limited supply of Ex -Naval All-purpose
test mete.:s by Everett, Edgecumbe. These instruments are not brand new, but all have
been serviced and guaranteed 100 per cent. condition. Complete in strong wooden case.
Size 9in. x 6in. x 511n. Leather carrying handle. 311n. Scale -1,000 ohms per volt -
:Measures 0-1,000 volts AC/DC--Capacity .02 mid -16 mfd.-Resistance to 10 mega. -While
stocks last -Price 0/1916 only) Plus 2/6 packing and carriage.

TAPE RECORDING EQUIPMENT. We
can offer a well constructed cabinet hand-
somely finished in grey or brown rector
made specifically to take Truvox or Wearite
Tape Decks. Measures 22in. x 14in. x 914n.
deep. Completely portable, shows attrac-
tive speaker grill at one end, to take Bin.
speaker. This cabinet is especially made to
take in addition to the above decks, the
very latest ELPICO tape amplifier (511 V)
at 218/16/-. Price of cabinet 79/8
plus P. and P.
N.B.-We can supply from stock the latest
Trevor and Wearite Tape Decks at 22
earwax and gm respectively. Reduc-
tion of 20!- on cabinet if purchased at the
same time as either of these tape decks!!
5.9. -We can also supply from stock the
astounding Truvox Radio Jack. Overall
length 41in. x 21in. x 21in. Just plug
tutu your tape recorder or any suitable
amplifier to receive direct reception from
any two local stations, or to make recordings
(in the case of tape recorder) of any of the
programinearadiated bytheselectedstations
Price only £3/19/11 tax paid, or send
stamp for illustrated leaflet.

THE "ECONOMY FOUR" T.R.F. KIT.
A three -valve
Plus metalrectifierreceiver.
A.C. mains
200 / 250 v.
Medium and
Long waves.
We can sup -
p I y all re-quir ed
components

right down to the last nut and bolt. Valve
line-up: 6K7, 6.17 and 6V6. Chassis ready
drilled -Cabinet size 121n. long by bin.
high by 51n. Seep -Choice 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 packing.
Our price 25/10/- complete -Remember
this set is being demonstrated at our shop
premises' We proudly claim that our fully
illustrated instruction booklet's the most
comprehensive available for this type of
receiver -Booklet available at 1/6 Pest
free -this is allowed if kit is purchased later.
Please, add 2/8 packing and carriage for
complete kit.

D.C. TESTMETER, EX -AIR -MINISTRY
TYPE E, BY AVO. Instrument else 41In. x
211n, x ltin. Black Bakelite case. Meter

- scale length 3In. D.C. volts, 2 v., 4 v., 20 v.,
40 v., 200 v., 400 v., 1,000 v., 2,000 v.
D.C. current, 20 mA., 100 mA., 200 mA..
2 amp., 20 amp. Resistance scale, 0.10,000
ohms. These meters have all been recon-
ditioned, and are guaranteed perfect.
Supplied complete in leather carrying case at
29/16/6, plus 2/- P. & P. Limited quantity.
HEATER TRANSFORMERS. Special 11:Ianu-
lecturers ' surplus. Brand new, tropicalised
by Woden. Primary 0/110 v. 220/240 v.,
280/440 v. Secondary 016.3 v./11 v. at 3 A.
(very conservatively rated), 716 ea. only.
Also, f or instrument work: Primary 0/110 v.,
220/240 v., 180/440 v. Secondaries 0/10 v./
20 v./30 v./60 v./240 v. at 30 mA., 6.3 v.
.45 A., 6.3 v. 0.9 A. Also 7/8 ea. only.
Both plus 1/6 P. & P. Limited quantities!

METERS
F.S.D. Sias Type Fitting Price

50 microarim D.C. 2in. M.C. 11.1'. 50/-250 microamp D.C. 21i. M.C. F.R 40/-500 microamp D.C. 21. M.C. R.P 13/6
500 micromnp D.C. 2in. M.C. F.R 1816
500 microanip D.C. 21in. M.C. F.R 35/-
1 mA. D.C. 2in. MX. F. Sq. 17/6
1 mA. D.C. 2in. M.O. F. Sq. (scale calib. 1.5 kV.) 15/-
1 mA. D.C. 211n. M.C. F.R 22/6
1 mA. D.C. 211n. M.C. Desk Type 27/6
5 mA. D.C. 2In. M.C. F. Sq. 7/6
10 mA. D.C. 21in. M.C. R.P 81-
10 mA. D.C. 211.. M.C. F.R 10/-
15 mA. D.C. 2in. M.C. F.R 7/6
20 mA. D.C. 2in. M.C. F.R 7/6
50 mA. D.C. Sin. M.C. F. Sq. 8/6
150 inA. D.C. 2in. M.C. F. Sq. 7/6
200 mA. D.C. 21i. M.C. ILP 10/-
500 mA. D.C. 2in. M.C. R.P 6/6
500 mA. D.C. 211n. M.C. F.R 8/6
0.5 amp. R.F. 2in. Thermo F. Sq. 4/6
1 amp. R.F. 21in. Thermo R.P 10/-
3 amp. R.F. 2in. Thermo F. Sq. 6/-
5 amp. D.C. 2in. M.C. F. Sq. 13/6
6 amp. B.F. 2} in. Thermo F.R 7/6
20 amp. D.C. Sin. - R.P. (with shunt) 10/6
50-0.50 amp. D.C. M.C. F. Sq. 7/6
11 volt A.C. 2}1n. M.C. F.R 10/-
20 volt D.C. 2in. M.C. F. Sq. 7/6
15.0.15 volt D.C. 211. M.C. F.11 17/6
150 volt D.C. 2in. M.C. F.R 15/-
300 volt D.C. 21n. M.C. F. Sq. 8/6
R.P. ...: Round projection. Thermo Thermo -couple.
F. Sq. - Flush Square. M.C. -: Moving Coil.
P.R. Flush Hound.

THE R.C. GRAM REPLACEMENT CHASSIS KIT
To meet the very great demand for this type of receiver, we have produced this unit. For
Long, Medium and Short Waves. Valve line-up: 6K8 Frequency changer, 6K7, LF
Amplifier, 6Q7, 1st Audio, Detector and A.V.C., 6V6 Output, 6X5 Full -wave rectifier.

For A.C. mains 200/250 volts. 4 watts
output. Excellent quality, High sensitivity.
Provision for gram. Attractive Illuminated
black, red, green and gold dial, for horizontal
tuning. Four controls are: Tuning,
LiM/S/Gram. Vol/on/off, Tone (Variable).
Chassis size: 1311n. x 51in, 21in. Dial
size: 10in. x 41in. Assembly is simplified
by the use of a 3 waveband coil pack, and
pre -aligned 465 %cis. I.F. transformers -
high -grade drop -through half -shrouded Mains
Transformer, with voltage adjuster panel.
This chassis can easily be assembled in one
evening. Illustrated pamphlet with full

assembly instructions, practical and theoretical wiring
diagrams and itemised price list, 1/6 post free.

The mail' items for this receiver can be supplied separately, as under.
Drilled chassis, complete with valve -holders, A/D panel, P/U panel, tuning condenser and

PORTABLE CABINETS. Manufacturer's ready -assembled diet and drive at 39/6. 3 waveband coil pack with gram position,
surplus. Well made brown rexine covered. 39/6 tax paid. Pair of 465 Kc/e. I.F. Transformers, 9/8 pair. Half -shrouded drop -
Will take any standard single player with through Mains Transformer, 22/6. The total cost of ALL items purchased separately Is
bottom clearance of 31. Total size closed nearly £10, but we shall be pleased to supply all the required components right down to the
15in. x 1311. x 51in., fitted with snap last nut and bolt, at a special inclusive price of 2.8/8/-. plus 2/6 packing and postage. A
catches and carrying handle. 22/6 only, set of four small brown or cream engraved knobs to suit's available at 1/2 each knob. This
plus 2/6 p. and p. chassis's a professional job in every respect, and can be seen and heard at our premises.

This chassis can also be supplied, ready assembled, in very limited qauntities, at 29/1916
plus 5/- carriage and packing.
TESTMETER-EX-ARMY. Direct readings 15 v. and 3 v. D.C., 6 mA. and 60 mA. D.C.
current, 500 ohm and 5,000 ohm resistance ranges. Complete in bakelite case with web
carrying strap. 19/6. plus 1/6 P. A P.
T1154 TRANSMITTER UNIT. Medium/high powered for C.W.-M.C.W. R/T. 3 ranges,
10-5.5 Me/s., 5-3.3 51c/s., 500.200 Kc/s. Absolutely complete; 4 valves, 2 meters, hundreds
of resistors, condensers, etc., in wooden transit case. Price 39/6. pins 7)6 carriage and
packing.

R.F. UNITS. All new condition and com-
plete. Casesize 911n. x 71in. x 51n.
Type 24. 20-30 Mc/s., 15/-. Switched Tun-
ing. Type 25-40-50 idols, 19(6. Switched
Tuning. R1026 at 45/-. We also have some
11F26, not new, butt a perfect condition, at
35,-. Type 27-64-85 Mcfit., 45/-. Variable
Tuning.
We have a limited supply of RF27 new
condition and complete, but tuning dial
damaged. Price 30/- each only. ALL
these units Post Free!

HIRE PURCHASE
We are pleased to announce advan-
tageous hire purchase facilities on
any single item over £1.0. Ask for
details, mentioning what you are
interested in.

EX-W.D. CATHODE RAY TUBES. Guar-
anteed full picture. VCR97 at 40/-.
VCR517C at 35/, Also VCR139A-ideal
for oscilloscope, 211n. screen, at 35/-. We
also have VCR97 with slight cut-off, very
suitable for oscilloscope, testing purposes.
etc., at 16/6 only. All these tubes are brand
new in original packing, and tested before
despatch. Please add 2/6 packing and
carriage for any of the above tubes.
T/V PRE -AMPLIFIER, London frequency,
manufacturer's surplus. Brand new on
chassis size 4iin. x 21in. x lein., timer-
porating valve EF42, 22/6 each. (1/6P. & P.)

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 6507, 6X5GT and 6V6GT.
Chassis ready drilled. Cabinet size: 101in. x
10in. wide. Maximum depth at base,
5in., tapering to 31in. at top. Sloping
front. Very attractively finished in light
walnut and peach. Each component brand
new and testcai prior to packing. Complete
Imtruction booklet with practical and
theoretical diagrams is provided. Booklet
available at 1/6. Post free. Our price for
complete kit, 26/9/8111 Please add '2/6
packing and carriage. If preferred, we
can supply Cabinet Assembly only, com-
prising Cabinet and bracket wavechange
switch, dial, pointer, drum pulleys, drive
spindle, drive spring and knobs, at 45/ -
plus 2/8 packing and carriage.

N.B.-Our Kits are even supplied with
sufficient solder for the lob!

Please add postage under LI. C.O.D. or Cash with order. C.O.D. charge extra -Open 9 a.m.-6 p.m., Monday to Friday.
Sorry but we close at 1.0 p.m. on Saturday.
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For Quality Bargains Always
-Best Buy at Britain's
BRAND NEW AMERICAN EQUIPMENT. There has been a small
release by the Ministry of some Brand New Loran Indicator Units Type
1D6/APN-4 containing 5CPI CRT with screen, 14 6SN7, 3 6SL7, 8 6H6,
16517 and a 100 K/c Crystal. BRAND NEW IN ORIGINAL PACKING
CASES, E6/1916, plus 15/- carr.
Chassis as above complete with tube and screen but less valves and crystal.
25/. plus 7/6 carr. 100 K/c crystals for the above I5/-.

ADMIRALTY COMMUNICATIONS RECEIVER TYPE B.28
(MARCONI CR.I00). 2-R.F., F.C., Seperate Local Osc., 3 I.F.s,
2nd. Det. Output, B.F.O. and Rectifier Self-contained power
pack 2001250 volts A.G. 50 cps. Variable Selectivity (Crystal
Filter), 6,000, 3,000, 1,200, 300 and 100 cycles. Frequency range,
six ranges 60 Kc/s to 30 Mc s. The set for the serious operators.
Complete with valves and Air Tested E27 10/-, plus El. carr. and
pkg.

RACKS. 6ft. " U " channel P.O. type for I9in. panels, heavy angle base.
Price 79/6 plus carriage at cost.

25173 RECEIVERS (TR1196). This is a six valve superhet receiver with
465 KO I.F.'s. Complete with all valves -2 EF39, I EK32, 2 EF36, I EBC33.
In good condition with full conversion data. Price 27/6 each plus 2/6 carr.

ROTARY POWER UNIT TYPE 104. Input 12 v. Output 230 v. 60 mA.
and 6.3 v. 2.5 a., fully filtered and smoothed and noise suppressed. Ideal
for Car Radio, etc. Only IS/. each.

BLOCK CONDENSERS. 40 mfd. 450 v. wkg. Metal case, paper insu-
lation, size 44 x 54 x 44in. high. Weight 541b. For power factor correction,
etc. Price 15/- plus 2/- post.
NITROGOL TYPE with ceramic insulating terminals.
8 mfd. 2,000 v. wkg. size 5 x 34 x 4fin. high at 12/6 each.
4 mfd. 2,000 v. wkg. size 34 x 24 x 44in. high at 7/6 each.
4 mfd. 1,250 v. wkg. size 34 x 24 x 4fin. high at 5/6 each.

METER BARGAINS (all brand new and boxed).
15 volt (50 cycle) Moving Iron, 24in. flush panel mtg., 10/-.
20 Volt Moving Coil, 2in. sq. panel mtg., 7/6.
3,500 Volts Moving Coil, 34in. projection, 15/...
150 Milli -Amp. 2in. sq. panel mtg., 7/6.
5 Milli -Amp. Moving Coil 2in. sq. panel mcg., 7/6.
200 Milli -Amp. Moving Coil 24in. dia. flush panel mtg., 10/6.
20 Amp. Moving Coil 24in. dia., 7/6.
I Milli -Amp. 24in. barrel, flush panel mtg., 22/6.
I Milli -Amp. 24in. barrel, desk type in sloping front case, 25/-.
100 Micro -Amps. 24in. barrel, flush panel mtg. Scaled 0-1,500 in 15

clear divisions. ONLY 42/6.
500 Milli -Amp. Thermo -couple 2in. square panel mtg., 5/-.

METER RECTIFIERS Salford Instrument, full wave bridge type. Brand
new I mA. at 11/6, and 5 rnA. at 8/6.

E.M.I. OUTPUT METER. Desk Type incorporating a 2fin. I mA.
meter together with instrument rectifier, etc., 2 ranges 0-500 milli watts
and 0-5 watts and decibel scale. Brand new in Original Manufacturers
Boxes with Instructions. Price 35,/- plus 1/6 post.
METER RECTIFIER. Full wave Bridge 2 mA. by S.T.C. as used in the
above Instrument. Brand new. Only 5/6 each.

GRAYSHAW RESISTANCE CAPACITY BRIDGES. We are London
Stockists for these fine instruments which represent excellent value at
£6/19/6. We can thoroughly recommend these as being superlative value
comparing well with far more expensive equipment.

TRANSFORMER BARGAINS. Brand new transformers, ex -manu-
facturer's surplus, drop through. Primary 200/250 volt, 50 cps. Secondary
310-0-310 v. 70 mA., 6.3. 3 amps 4 v. 2 amps -can be used with 4 volt or
6.3 volt rectifier. Only 9/6 plus 1/6 post. A similar type transformer
325-0-325 100 mA. 6.3 4 amps, etc. can be supplied to callers only at 1416.
Filament transformer. Standard tapped primary 12 volts If amps., 4 volts
14 amps. Only 7/6 each.

INDICATOR UNIT TYPE 182A. Contains 3-EF50, I-5U4G, 4-SP6I,
and 64in. C.R.T. type VCR 517. This tube will replace the VCR 97 without
any alteration, is completely free from cut-off and has a more pleasant
tube colour. Contains in addition a very large assortment of pots., re-
sistors, condensers, etc. Tubes demonstrated. Supplied Brand New
(less relay) for only 67/6, plus 7/6 carr. In original transit case. Original
circuit supplied free with each order, or 1/6 separately. Conversion of this
unit to an oscilloscope is being described in the " Radio Constructor."

CHARLES BRITAIN (Radio) Ltd.
II UPPER SAINT MARTIN'S LANE
LONDON, W,C.2 TEM 0545

One minute from Leicester Square station (up Cranbourn Street)
Shop Hours: 9-6 p.m. (9-I p.m. Thursday) Open all day Saturday

ARP12/VP23 VALVES, new, 4 for El, 5/6 each.
PLESSEY T.V. PRE -AMPLIFIER. London band. Valve 6FI3.
Complete, 2516.
TYPE 6C OSCILLOSCOPE UNIT with VCR 1313/ECR35 34in.
tube. Valves-2-EF50, 2-EB34. Conversion circuit to standard
'scope supplied. Price 58(6.
LABORATORY TEST EQUIPMENT. For aligning and checking
Trans.' Receivers covering 150 to 234 Mc/s. comprising :
Type BC906. Frequency Dip Grid Meter. 145-235 MO.
Type 1-196-B. Signal Generator. 150-234 MO.
Type BC1066-R. Radio Receiver. 150-234 Mc/s. Price E12 the
set. Carriage extra. Just right for aligning and checking the new
T.V. and F.M. bands. Also checks Aerial Resonance.
VALVES. Lists supplied.
CYLDON 5 CHANNEL PRE -TUNER. Gives 26 D.B. gain.
Fit one of these to your T.V. for better pictures. I.F. Output 9.5-14
Mc's., 15.5-22 Mc s. With valves EF80, ECC8I, 52'6. Less valves, 15/-.
NEW 0-100 MICRO -AMP. METERS. 44in. Round flush mount-
ing. Made by Ernest Turners. 0/12/6.
MAINS TRANSFORMERS. Imput 200/240 v. Output 350-0-350
of 250-0-250 volt 80 mA., and 4 and 6.3 v. 4 a. and 4 and 5 v. 2 a.
Price 2116. Input 200/240 v. Output tapped 3, 4, 5, 6, 8, 9, 10, 12,
15, 18, 20, 24, 30 volts, 2 amp., 21/6. Output 17-11-5 volts 5 amp.,
22i6. Output 17-11-5 volts If amp., 16/6. 6.3 v. 24 a., 8/6. All with
one year's guarantee.
D.P.D.T. RELAYS. Operate at 200/300 volts D.C., 8/6. We can
supply any type of voltage and contacts at varying prices.
NEW SELENIUM RECTIFIERS. F.W. 12'6 volt 3 amps., I4'6 ;
4 amp., 2216 ; 6 amp., 30/- ; I amp., 8/6 ; 12 v. 100 mA., 3/- ; 24 v.
2 amp., 301- ; H.W., 250 v. 100 mA., 9/- ; 250 v. 275 mA., 17/6 ;

250 v. 60 mA., 6'6.
GERMANIUM or SILICON CRYSTAL DIODES, 3/9.
M/C MICROPHONES with matched Trans., 15/6.
FL5 FILTER UNITS, 816. Same as FL8 but less switch.
TRI196 TRANSMITTER SECTION. New and complete but
less valves. 4.6-6.8 Mc/s. Easily converted, 15/-. With valves, E2.
L.R. ARMY HEADPHONES, 916.
TIME DELAY RELAYS. We specialise in units giving varying
time constants. Please send us your requirements or problems.
FISHING ROD AERIALS. Set 3-12ft., 7/6.
RUBBER MOUNTING BASES, 316.
P.O. VEEDER COUNTERS 0-9999, 24'50 volts D.C., 15'6.
I9in. x 104in. x 10in. RACK MOUNTING STEEL CASES, with
fin. ali. panels and two handles, 16;6.

All Carriage paid in the U.K. from Dept. W.W.

The RADIO & ELECTRICAL MART
253B PORTOBELLO ROAD, LONDON, W.I I.

Phone: PARK 6026

RELAYS, P.O. TYPE 3000
BUILT TO YOUR SPECIFICATION -EARLY DELIVERY
QUOTATION BY RETURN -PLEASE STATE RESISTANCE
OF COIL REQUIRED AND CONTACT BUILD UP.
RACKS. Standard 6ft. P.O. type for I9in. panels, steel channel sides
correctly drilled, heavy angle base.
VOLTAGE REGULATORS. Input 230 volt A.C. 21 amps., output
57.5 to 228 volts in 16 steps. With current limiting Reactor. Elf).
VARIAC TRANSFORMERS. Type 80 CO. Input 200/240 v.Output-
220 v. 7.5 amps. E6/10/- each.
HIGH STABILITY RESISTORS. 1%, 2%, 5% and wire wound,
vitreous, available ex -stock. Best makes, low prices.
PYREX AERIAL INSULATORS. Dome type with terminals each
end, 2.4in. diam. Ideal for all aerials and in particular cabin walls
or panels, 2/- each. Glass ribbed type, 7in. long, 3/6 each. Post 6d.

KEYSWITCHES and other telephone items available
ex -stock.

L. WILKINSON, 19, Lansdowne Road, Croydon
Telephone: CRO 0839

RELAYS
BUILT TO SPECIFICATION. Types 3,000

and 600.

COIL WINDING AND TROPICALIZING.
KEY SWITCHES AND TELEPHONE EQUIPMENT.

Send for Price List or quotation.

UNIVERSAL ENGINEERING CO. (M.W.W.)
Havelock Works, Havelock Place,

Harrow, Middlesex.
HAR. 1432.
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MAINS TRANSFORMERS

Primary, 200-250 v. P. A P. 2/-.
300-0-300 100 mA., 6 v. 3 amp.,
5 v. 2 amp., 2216.
Drop thro' 350-0-350 v. 70 mA., 6 v.
2.5 amp., 5 v. 2 amp., 14/6.
Drop thro' 250-0-250 v. 80 mA., 8 v'
3 amp., 5 v. 2 amp., 14/8.
280-0-280, drop through, 80 mA.,
8 v. 3 amp., 5 v. 2 amp., 1418.
250-0-250 80 mA., 6 v. 4 amp.. 141 --
Drop thro' 280-0-280, 200 mA., 6 v.
5 amp., 5 V. 3 amp 27/6.
Drop thro' 270-0-270 80 mA., 6 v.
3 amp., 4 v. 1.5 amp.. 13/8.
Drop thro' 270-0.270 60 mA., 6 V.
3 amp., 11/8.
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. 3/-.
Heater Transformer. Fri. 230/250 v.,
6 v. 11 amp., 6/-; 2 v. 21 amp-, 5/-.
Mains Transformer, fully impregnated,
Input 210, 220, 230 and 240. See.
600-0-600, 275 mA., and 200 v. at
30 mA., complete with separate heater
transformer. Input 210, 220, 230, 240.
Sec. 6.3 v. 2 amp. three times, 0, 4,
6.3 v. at 3 amp. and 5 v. 3 amp., 45/,
P. & P. 5/,
Mains Transformer, fully impregnated.
input 210, 220, 230, 240. See. 350-0-350,
100 mA. with separate heater trans-
former. Pri. 210, 220, 230, 240.
Sec. 6.3 v. 2 amp., 6.3 v. 3 amp.,
4 v. 6 amp. and 5 v. 2 anti,. 30/,
Y. A P. 5/-.
MAINS TRANSFORMERS, ehassis,
mounting, feet and voltage panel.
Primaries 200/250:
350-0.350 75 mA. 6.3 v. 3 a. tap 4 v.
6.3 v. 1 a., 13/6.
350-0-350 70 mA. 4 v. 4 a., 4 v. 2.5 a.
CT., 18/6.
500-0-500 125 mA. 4 v. C.T. 4 a., 4 v.
C.T. 4 a., 4 v. C.T. 2.5 a., 27/6.
500-0-500 250 mA. 4 v. C.T. 5 a. 4 v.
C.T. 5 a., 4 v. C.T. 4 a., 39/6.
Sin. T.V. Cabinet, front in contrasting
walnut veneers, size 16}in. long, llfin.
high, by 121in. wide. Complete with
two pieces expanded aluminium in gold,
12x 9Iri. and Oia speaker baffle, 15/-.
post paid.
P.M. SPEAKERS (closed field):

with less
trans. trans.

21in. - 15/6
38in. - 13/6

18/8 12/6
Olin. 16/6 12/6
ea. 18/6 15/-
10in. - /6
thin. M.E. Speaker 1,000 ohm1

9field,

151-.
R. & A. T.V. Energised Speaker,
field coil 175 ohms. Requires a mini-
mum 150 mA. to energise, maximum
current 250 mA., 9/6. P. & P. 2/6.
Extension Speaker Cabinet, in contrast-
ing walnut veneer, size 15 0 10/in
Will take 68 or 8in. speaker, 17/6.
Completely built All -dry Mains Unit
by famous manufacturer, 200/250 v.
Metal case size 8 x 5 x 31n., incorporating
Westinghouse metal rectifiers, 3 500
mid., 16 x 24 mfd., mains trans., 3
smoothing chokes, output 90 v. 10 mA.,
1.4 v., 0.25 amp.. 39/8. P. & P. 2/6.
Volume Controls. Long spindle lees
switch, 50K, 500K, 1. meg., 2/6 each.
P. A P. 3d. each.
Volume Controls. Long spindle and
switch, 2 4, 1 and 2 meg., .1/.. each;
10K and 80K. 3/8 each. 4 and 1 meg..
long spindle double pole switch, minia-
ture, 5/-. P. & P. 3d. each.
Trimmers. 5-40 pf., 56.; 10-110, 10-250,
10.450 pt., 10d.
Twing-gang .0006 Tuning Condenser
5/-, With trimmers, 7/6.
Line Cord, 2 -way 0.3 amp., 60 ohms
per foot, 1/3 per yard.
Twin -Gang .0005. with feet, size
31 x 3 x 6/6.
3 -gang .0005, with- feet, size 45 x 3 x
151n., 7/6.
T.V. Coil, moulded former, iron -cored,
wound for re -winding purposes only.
Ali -can 15 x 15in., 1/- each, 2 iron -cores
alai -can 21 x 11n., 1j6 each.
Used Metal Rectifier, 250 v., 150 mA..
6/6.
Metal Rectifier. 250 v., 250 mA., 12/6.
Metal Rectifier. 230 v., 45 M.A., 6/-.
PERSONAL SHOPPERS ONLY. gin.
Enlarger, 17/6;12M., 27/6.
Germanium Crystal Diode, 1/8, post
paid.
Television Masks. White Rubber, 91n,
with gkw, 7/6. Cream Rubber, 12m.,
with armour -plate glare, 15/,

D. CONE NRADIO AND
TELEVISION COMPONENTS

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 NI-, 2/- up to El, and 2/6 up to f2. All enquiries, S.A.E.,

lists Sd. each.

SPECIAL NOTE: NO GOODS SENT WHERE CUSTOMS
DECLARATION IS APPLICABLE.

23 HIGH STREET (Uxbridge Road)
ACTON, W.3. Telephone : ACOrn 5901.

Hours of Business:
Saturday 9-5 p.m. Wednesday 9-I p.m. Other days 9-4.30 p.m.

Used I2in. C.R. Tube, aluminised, E.H.T. maximum 10Kv., heaters
2 -volt, with heater cathode short, guaranteed for 3 months. Com-
plete with rubber mask, Elec P.M. focus unit, scan coils, low line, low
frame and frame o.p. trans. ES/10/-., P & P. 7/6.

T.V. CONVERTER for the new commercial stations complete with 2 valves. Frequency: -
can be set to any channel within the 186-196 Mc/s band. I.F.:-will work into any existing
T.V. receiver designed to work between 42-68 Mc/s. Bensitivity:-10 Muiv with any normal
T.V. set. Input: -arranged for 300 ohm feeder. 80 ohm feeder can be used with slight reduction
in R.F. gain. Circuit EF80 as local oscillator, ECC81 as R.F. amplifier and mixer. The gain
of the first stage, grounded grid R.F. AMPLIFIER 10 db. Required power supply of 200 v.
D.C. at 25 mA. 6.3 v. A.C. at 0.6 amp. Input filter ensuring complete freedom from unwanted
signals. 2 simple adjustments only. 22/101-. P. A P. 2/6.
HIGH -IMPEDANCE PLASTIC RECORDING TAPE, by famous manufacturer. 600ft. on
aluminium spool, 8/, 1,200ft. on aluminium spool, 17/6, poet paid.

CABINET, as illustrated, 111 x x 511n., in
walnut or cream, complete with TRF
chassis, 2 waveband scale, station names,
new waveband, backplate, drum pointer,
neptg, e. spindle. 3 knobs and back,

AS ABOVE, with superhet chassis, 23/6.
P. & P. 3/6.
AS ABOVE, complete with new Sin. speaker
to fit, and O.P. trans., 35/-. P. & P. 3/6.
with superhet chassis, 36/, P. & P. 3/6.
treed metal rectifier, 230 v. 50 mA., 46;
gang with trimmers, 8/6; M. A L. TRF
coils, 5/-; 3 obsolete ex -Govt. valves,
3 v/h and circuit, 6/6; heater trans.. 6/-;
volume control with switch, 3/6; wave -

change switch, 2/-; 32 x 32 mid., 4/-;ut 6/8;1as condenser, 1/-; resistor kit, 2/-; condenser kit, 4/,
M. & L. Superhet Coils, withiron-cored 465 I.F.s 7/6; min. gang, 5/6; volume
control with switch 4/-; wave -change switch, 2/6; heater trans., 7/6; 4 v/h, 1/8; 4 obsolete
ex -Govt. valves, metal rectifier and %tat diode with circuit, ice; 25 x 25 mid., 1/-; 16 x 16
mfd., 3/3; condenser kit (17), 7/8; resistor kit (14), 3/6.
Clydon 8 channel T.V. Tuner, uses EF80 and 12AT7, less valves. 12/6, Post paid.
Radio -gram Chassis, 5 valve A.C./D.C. 3 wave -band superhet 195-255 v., 19-49, 200-550 and
1,000-2,000 metres, I.F. 470 Kr., size of chassis 13 x 61 x 21in., size of scale 74 x 31in. valve
line-up 1001, 10F9, 1OLD11, 11404 and 10P14. Twin mains filter input, 2 dial lights and
8in. P.M. nave. P. & P. 5/,

COMPLETELY BUILT SIGNAL GENERATOR

11111111111111111111111111111111111

Vs 

Coverage; 120 KO. -
320 Kc/s., 300 KO. -
900 Kc/s., 900 Kc/s.-
2.75 Mc/s., 2.75 Mc/s.-
8.5 Mc/s., 8.5 Mc/s.-
25 Mc/s., 71 Mc/s.-
50 Mc/s., 25.5 Mc/s.-
75 Mc/s. Metal case
10 x 61 x 4iin. Size of
scale 6iin. x 3fin., 2
valves and rectifier.
A.C. mains 230/250 v.
Internal modulation

400 c.p.s. to a depth of 30 per cent., modulated or un-
modulated. R.F. output continuously variable 100

millivolts. C.W. and mod. switch, variable A.F.
output and moving coil output meter. Black crackle
finished case and white panel, E4/19/6. Or 34/- deposit.
and 3 monthly payments of 25/-. P. & P. 4/- extra.

PATTERN GENERATOR, 40-70 Me/s direct calibration, cheeks frame and line time base
frequency and linearity, vision channel alignment, sound channel and sound rejection circuits,
and vision channel band width. Silver plated coils, black crackle finished case, 10 x 65 x
and white front panel. A.C. mains 200/250 volts. This instrument will align any T.V. receiver.
Cash price 53/19/6 or 29/- deposit and 3 monthly payments of £1. P. & P. 4/. extra,
Similar in appearance to the above Sig. Generator.
CONSTRUCTOR'S PARCEL No 1, comprising chassis 125 x 8 x 2M., cad. plated 18 gauge, v/h.,
Lls. and trans., cut-outs, backplate, 2 supporting brackets, 3 waveband scales, new wave-
length station names. Size of scale 111 x 45ita drive spindle drum, 2 pulleys, pointer, 2 bulb
holders, 5 paxolin international octal valve holders, 4 knobs and pair of 465 I.F.s, 18/6.
AS ABOVE, but complete with 16 +16 mid. 350 wkg. and semi -shrouded drop thro' 250-
0-250 60 mA., 6 v. 3 amp. Pri. 200-250, and twin -gang, 31/6. P. & P. 3/-.
CONSTRUCTOR'S PARCEL. As No. 1 plus 16816 mid. 350 wkg., semi -shrouded drop tbro'
250-0-250 60 mA., 6.3 v. 3 a., 5 v. 2 a., twin gang, and.6 L.,M,S. superhet coils complete with
trimmers and tracking condenser. with circuit. £2151-. P. & P. 316.

Line and E.H.T. Transformer, 14 /Cv,
using ferrocart core, complete with line
and width control, and corona shields,
8337 rectifier winding, 35/-.
Line and E.H.T. Transformer, 9 Kw.,
using ferrocart core complete with
built-in line and width control. Mounted
on small alt-chassis. size

x winding,Overall27/ 6.

Line and E.H.T. Transformer, 9Kv.,
ferrocart core, EY51 heater winding
complete with scan coils and frame
output transformer, and line and width
control. 22/5/, P. & P. 3/,
Scan Coil, low line, low impedance
frame, complete with frame trans-
former, to match above, 27/6.
P. & P. 2/..
Valve Holders, moulded octal Mazda
and loctal, 7d. each. Paxolin, octal
Mazda and Metal, gd. each. Moulded
.B7GuidedB8Awitanhand BOA, 7fle...71h16. eaeB7hG

32 mfd., 350 wkg. 2/-
41-
1/3

16 x 24, 350 wkg.
4 mfd., 200 wkg.
40 mfd., 450 wkg. 3/6
16 x 8 mfd., 500 wkg. 416
16 x 16 mfd., 500 wkg. 519
16 x 16 mid., 450 wkg. 3/9
32 x 32 mfd., 350 wkg.
32 0 32 mfd., 350 wkg., and

6/6
116.

25 mfd., 25 wkg.

41-

25 mfd., 25 wkg.
250 mfd., 12 v. wkg. 1/-
16 mfd., 500 wkg., wire ends 313
8 mid., 500 v. wkg., wire ends 2/6
8 mfd., 350 v. wkg., tag ends 1/6
50 mfd., 25 v. wkg., wire ends 1/9
100 :Md., 350 wkg. 4/-

9/6100+200 mfd., 350 wkg.
16+16 mfd., 350 wkg. 313
50 mfd., 180 wkg.
65 mid., 220 wkg. 1/6
8 mfd., 150 wkg.

119

1/6
60+100 mfd., 280 wkg. 7/6lid.50 mfd., 12 wkg.
32+32 mfd., min., 275 wkg. 41-
50 mfd., 50 wkg. 1/9
Miniature wire ends moulded,

100 pf., 500 pf., and .001 .. ea. 7d.
aTiz.V..131121 xtern xin3iiiiLhDy4/6. tinted Perspex

Combined mask and escutcheon
in lightly tinted Perspex. New aspect,
edged in brown. Fits on front of
cabinet, 12/6. As above for 15in.
t be.
Frame Oscillator Blocking Trans., 4/8
Tub12etecinpMountingll Bracket,s. size 91 x 4f in.

in.

CHOKES: )

2-20 Hen., 150 mA., 15/-. P. & F. 3/,
6 Hen., 275 mit., 15/, P. & P. 3/-.
100 Hen., 40 mA., 15/... P. & P. 3/ -
Smoothing Choke, 2 henry 150 mA
2503/6 ;m2A50. mo.A..h1mOs, h esnky., 10/6; 5 henry

adjustment,m

P.M. Focus
12n.,for

any 9 or 12in.
tube except Mazda 12., with Vernier

P.M. Focus Unit for Mazda, 12in., with
vernier adjustment, 17/6.
adWitt3e,Aangtelteurelt, 57.2. us Units, Vernier

mountingEnergised bracket,Foc
us0o116.,low resistance

Ion Traps for Bullard or English Electric
tubes, 5/.., post paid.
465 Ks. I.F.s, size 24 x 11 in. Q.110
removed from American equipment,
5/- per pair. Standard 465 Ke. iron -
cored I.F.s, 4 x 11 xl1in., per pr.
7/6. Wearite standard Iron -cored
465 Ka. I.F.s, 31 x 11 x 1.5in., Per pr.
9/6.
Iron -cored 465 Ke. Whistle Filter. 2/6.
OUTPUT TRANSFORMERS. Standard
type 5,000 ohms imp., 4/9; 42-1 with
extra feed -back windings, 4/3. Minia-
ture 42-1, 3/3. Multi -ratio 3,500,
7,000 and 14,000, 5/6. 10 -watt push-
pull, 6V6 matching, 7/-. 90-1 3 ohm
speech coil, 6/6.
PUSH -BACK CONNECTING WIRE.
Doz. yds., 1/6. post paid.
STANDARD WAVE -CHANGE
SWITCHES 4 -pole 3 -way, 1/9; 5 -pole
3 -way, 1/9; 3 -pole 3 -way, 1/9; 9 -pole
3 -way, 5/5; Miniature type, long spindle
3 -pole 4 -way, 4 pole 3 -way and 4 -pole
2 -way, 2/6 each. P. & P. 3d.
465 KC. MIDGET I.F.s. Q.120 sire
llin. long, lin. wide, fin. deep by very
famous manufacturer. Pre -aligned
adjustable iron -dust cores, per pair.
12/6.
Mains Droppers. 0.3 amp., 460 ohms,
tapped 280 and 410, 1/6; 0.2 amp.,
717 ohms, tapped at 100 ohms, vitreous
1/6; 0.3 amps., 950 ohms, tapped 700
and 825, 2/6: 0.2 amp., 1,000 ohms,
vitreous, tapped, 2/8; Vitreous, 0,3
amp., 700, tapped 680, 640, 800, 3/6.
P. & P. on each 3d.
T.V. Width Controls, 3/6.
T.V. Sub Assembly, all -chassis 12in. x

with frame oac., line osc., 12 mid.
275 wkg., Metros% 8 condensers,
4 resistors and tag panel, 15/-.
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MIDLAND INSTRUMENT CO.
P.M. SPEAKERS, all brand new, less transformer, Else 61 in. dia., 12/8, post 1/6.
Goodmans 61 in. dia. wafer type, 10/-, post 1/3. Elac 31 in. square front, 10/-. Post
Ifs Plessey 3in. dia., 8/6, post 9d.
ELECTRO-MAGNETIC COUNTERS, 0-9999 repeating, 3 -ohm coil, operates down to
10-v., G.P.O. subscribers type, fitted cover, size 11 in. x in. by 4fin. long, an excep-
tional bargain, 5/-, post 1/-; 48/- doz., post 2/4.
BECK PRISMATIC PERISCOPES, 6x magnification, adjustable eyepiece at right
angles, length 17in., extends to 23in. Detachable handgrip, perfect condition, in
leather carrying case, bargain, 25/-, Post 1/6.
VENEER TIME DELAY SWITCHES, 24-v. operation, consists of a high grade clock-
work movement, with external press button wind, 2 electro magnets with 5 -pole
cam operated contacts, in smart metal case size 3fin. x 2fin. x %lin., fitted 4 -way
terminal block, new boxed, fraction of original cost, 7/6. poet 1/3.
HOOVER BLOWER MOTORS, dual voltage, with terminations for 12 or 24-v. D.C.,
otherwise suitable for 20 or 40-v. A.G., length 5fin., dia. 3in., fan casing 4fin. dia.
inlet and outlet ports Wm dia., the most useful and versatile blower offered, suitable
for car heaters, air conditioning and cooling purposes, new, unused, 25/-, post 1/6.
ELECTROLYTIC CONDENSERS, 32-mfd. 450-v. D.C., by Zenith, Illicamold, etc.,
new and guaranteed, cartons of 25 condensers, 20/-. Post paid.
ANTI -VIBRATION MOUNTINGS, floats on 16 tension springs, 10Ib. stress, 4 equals
40 lbs., brand new, sample 6d., post paid; cartons of 48 mountings 7/8. Post 2/4,
reduction for quantity.
CHARGING KITS, consists of a G.E.C. 12-v. 29 -amp. selenium full -wave rectifier,
and a Douglas 200/250-v. transformer, specially wound for this rectifier, with requisite
voltages to charge a 2, 6 or 12-v. battery at It amps., 2 brand new components, with
circuit diagram and instructions, 25/-. post 1/8.
PROJECTION UNITS, consists of an optical mount, fitted with a bloomed 1/2.2 Achro-
matic lens, 3f in. focal length, at one end, also a convex/concave ground glass at the
other, attached to an enclosed lamphouse, fitted with a 24-v. 15 -watt lamp, and polished
reflector, fraction of original cost, 10/, Post 1/-.
ARROW SWITCHES, 250 v. 25 amp., rotary 4 -position, 3 -heat and off series parallel,
panel mounting, complete with pointer knob, new boxed, worth 15/-, our price 2/6.
post 1/3; 24/- doz., carriage 5/-.
AMPLIFIERS TYPE A-1271, consists of a VR-56 valve, type P-3000 relay, 400 -ohm
6 -pole, 4 -make, 2 -break, 2 transformers, potentiometer, various resistors and condensers,
cannon plugs, in metal ease size 51n. x lin. x 5in., perfect condition, 10/-. post 1/10.
PERMANOID (P.V.C.) covered connecting wire, single 1/032 tinned copper, .030
insulant, brand new 250 -yd. coils, in red, yellow, green, brown or purple, 12/8 coil,
post 2/, 5 coils, one of each colour, 50/-. carriage 0/-. Samples on request.
WIRE STRIPPERS, strips the insulation from flexes and cables up to fin. dia.,
micrometer adjustment, brand new boxed, tool shop price 15/-, our price 67-, post 6d.,
2 for 10/-. Post paid.
U.S. RELAYS, Leach pattern by G.E., 200-phm, 2 -pole changeover, 1/8. post 4.1.;
1.5/- doz., post 1/8. Ditto, 3 -pole changeover, 1/9. post 4d.; 18/- doz., post 2/-.
Taken from new equipment, reduction for quantity.
VARIABLE RHEOSTATS, wire -wound on ceramic, 50 -ohms at 1 -amp., laminated
wiper arm, bakelite knob control, in diecast cases size 51 in. x 4tin. x 2tin., fitted on/off
toggle switch and 2 cannon plugs, new, boxed, 7/6, post 1/6.
V.H.F. SWITCHES, an ideal switch for use when one aerial feeds two T.V. etc., sets,
4 -position switch gives the following conditions, both off, No. 1 on only, No. 2 on only,
both o in base mounting metal cases size 4in. x 21 in. x If in., fitted 3 Pyen,
sockets, new, unused, worth 20/-, our price 3/8. post 1/..
Many other bargains; send 3d. with S.A.E. for current lists.

MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17

Tel. : HAR 1308

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.

T.C.S.6 EQUIPMENT complete with antenna loading unit,
remote control, microphone, etc. Brand new.

MAGNETO 10 LINE U.C. TELEPHONE SWITCH-
BOARDS (complete).
SCR510's, complete with Power Pack and telescopic aerial.

SCR536 (BC6I 1) in excellent condition.
A.R.88D's, A.R.88LF's, A.R.77's, 527's, HRO, R.I09 and others.

METAL RECTIFIERS Type I B, D.C. output 10 amps at 22 v,
input 220,1250 v., 50 c,s.

All above items in excellent working condition.
Working demonstration upon request.

SPARES A large selection available for SCR399 (BC6I0),
ET4336, SCR6I0, EE8 Telephones, and Tele-

printers type 7B.
TX VALVES 805, 807, 813, 861, 866A, 100TH, 250TH, and many
others.
Large stock of Tx condensers, crystals and other components.
Alignment and repair of communication receivers and all other
short-wave equipment undertaken.

P.C.A. RADIO
New Address, Offices and Works

BEAVOR LANE, HAMMERSMITH, LONDON, W.6
Telephone : RIV 8006,7

BELCLERE
MINIATURE

STANDARD INPUT

TRANSFORMER
Small, efficient, low priced, size lin. x x lin. overall as illustrated.
Uses : For coupling inputs of 3-150 ohms to normal type pentode valves.
Specification : Ratio 1-50, Primary 3.5 ohms. Secondary inductance 160 H.
at 1,000 c.o.s. Range 6f octaves ±2 db. Finish varnish dip, encapsulated block
or mu -metal screening can. Quick delivery -low price -maximum efficient y
JOHN BELL & CROYDON 117 HIGH STREET, OXFORD

Telephone : 47072. Cables: Belclere, Oxford.

-f-= THE WORLD'S GREATEST BOOKSHOP -2
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-;- All new Books available on day of publication. E
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= Secondhand and rare Books on every subject.
Stock of over three million volumes. =_

E
=== Subscriptions taken for magazines. =
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Foyles have depts. for Gramophone Records,
Handicraft Materials, Stationery, Music.

E=

119-125 CHARING CROSS ROAD, LONDON, W.C.2
Gerrard y66o (r6 lines) * Open 9-6 (Thurs. 9-7) .f..

E Nearest Station: Tottenham Court Road

RELAYS
PROMPT DELIVERY

UNISELECTORS, PLUGS -SOCKETS, HAND GENERATORS etc.,

KEYSWITtCH CO.
P.O. TYPE RELAYS TO YOUR

SPECIFICATION
ALL POST OFFICE EQUIPMENT

SEND ALL YOUR ENQUIRIES TO
191 KENSAL ROAD, LONDON, W.IO

LAD. 0666

TRANSFORMERS
COILS LARGE OR SMALL QUANTITIES

CHOKES TRADE ENQUIRIES WELCOMED

SPECIALISTS IN

FINE WIRE WINDINGS
MINIATURE TRANSFORMERS, PICK-UP,

CLOCK AND INSTRUMENT COILS, ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD
CONTRACTORS TO G.P.O., M 0.S., L.E.B., ETC.

123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST. 1933
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COMMUNICATIONS RECEIVER R1155. The famous ex -
Bomber Command Receiver known the world over to be supreme
in its class. Covers 5 wave ranges 18.5-7.5 Mc/s, 7.5-3.0 Mc/s,
1,500-600 kc/s, 500-200 kc/s, 200-75 kc/s, and is easily and simply
adapted for normal mains use, full details being supplied. Aerial
tested before despatch. These are IN EXCELLENT CONDITION
IN MAKER'S ORIGINAL TRANSIT CASES, ONLY E9/19/6.
A few of the RI I55N model can also be supplied. This is the
latest version which covers the Trawler Bands, and in addition is
fitted with ultra slow motion tuning. Used, but tested working
before despatch. ONLY E17/19/6.
A factory made Power Pack, Output Stage and Speaker,
contained in a black crackled cabinet to match the ,eceiver can
be supplied at ONLY E5/10/-. Operates receiver immediately.
DEDUCT 10 - IF PURCHASING RECEIVER AND POWER
PACK TOGETHER.
Please add carriage costs of 10/6for receiver, and 5- for power pack.

METERS
F.S.D. SIZE AND TYPE PRICE

I milliamp D.C. 2/in. Flush square I5/ -
I 2fin. Flush circular 22/6
I D.C. 2fin. Desk type 251-
5 D.C. 2in. Flush square 716

100 D.C. 2fin. Flush circular 12/6
150 D.C. 2in. Flush square 7/6
500 D.C. 2fin. Flush circular 12/6
500 thermo 2in. Flush square 5/-
500 thermo 2in. Proj. circular 5/-
20 amps D.C. 2in. Proj. circular 7/6
40 amps D.C. 2in. Proj. circular 7/6
30-0-30 amps D.C. Car type moving iron
15 volts A.G. 2+in. Flush, circ., mov. iron 8/6
All meters Brand New in Maker's Cartons.
100 MICROAMPS METER. lain. circular flush mounting.
Widely calibrated scale of 15 divisions marked " yards " which
can be rewritten to suit requirements. These movements are
almost unobtainable to -day and being BRAND NEW IN MAKER'S
CARTONS are a snip at ONLY 42/6.
POWER UNIT TYPE 3. This is a standard rack mounting job,
and is for 200/250 v. 50 -cycle mains with outputs of 250 v. D.C.
100 mA., and 6.3 v. 4 amp. Fitted with H.T. current meter and
voltmeter this is a first-class unit, and can be used for a variety of
receivers. Used, but tested working before despatch. ONLY
90/- (carriage, etc., 5/-).

AMERICAN LORAN INDICATOR UNIT APN4.
The unit recommended as a basis for the " WIRELESS
WORLD " TELEVISION OSCILLOSCOPE, copy of which is

supplied. Contains 5CPI CRT and screen, 14 valves 6SN7, 3
of 6SL7, 8 of 61-16, I of 6517, 100 kc/s crystal, and hundreds
of condensers, resistors, etc., etc. BRAND NEW IN
MAKER'S TRANSIT CASES. ONLY L6,119/6 (carriage, etc.
15/6), OR
less valves and crystal, but with CRT and screen, and oscil-
loscope data, 25,- (carriage 7j6, NO transit case).

RECEIVER 25/73. Another purchase of these very popular
receiving sections of the TR 1196. Makes an ideal basis for a
mains operated All Wave Superhet, full modification data being
supplied. Complete with 6 valves, 2 ea. EF36 and EF39, and I

ea. EK32 and EBC33. BRAND NEW. ONLY 27,6 (postage, etc..
2/6).

OSMOR H.O. COIL PACK. The 3 wave superhet pack
recommended for the TRI 196 Receiver conversion. ONLY 48 -.
1196 conversion data supplied with coil pack, or separately I,-.

100 KCS CRYSTALS. Highest grade American manufacture.
Ex new equipment and perfect. ONLY 15/. (postage, etc., I_-).

500 KCS CRYSTALS. Standard 2 -pin mounting. Ex. new
equipment and perfect. ONLY 15/- (postage, etc., 1/-).

VACUUM PUMPS. For Handymen and Model Makers. Ex-
R.A.F. Type B3 -Mk. Ill. BRAND NEW IN MAKER'S CARTONS,
ONLY 22/6 (post 2/-).
TRANSFORMERS. Manufactured to our specification and fully
guaranteed. Upright mounting, fully shrouded, normal primaries
425 v.-0-425 v. 250 mA., 6.3 v. 4 a., 6.3 v. 4 a., 5 v. 3 a., 50/-.
350 v.-0-350 v. 160 mA., 6.3 v. 6 a., 6.3 v. 3 a., 5 v. 3 a., 42/6.
350 v.-0-350 v. 150 mA., 6.3 v. 5 a., 5 v. 3 a., tapped at 4 v., 32/6.
250 v.-0-250 v. 100 mA., 6.3 v. 6 a., 5 v. 3 a., 32/6.
Please add 21- per transformer postage.
TRANSFORMERS, FILAMENT. 6.3 v. 2 a., 7/6; 6.3 v. 3 a.,
10.6 (postage 1l-).
TRANSFORMERS, EHT. Upright mounting.
EHT for VCR97 Tube 2,500 v. 5 mA. 2 v.-0-2 v. 1.1 a., 2 v.-0-2 v.
2 a., 37/6.
EHT 5,500 v. 5 mA., 2 v. I a., 72/6.
EHT 7,000 v. 5 mA., 2 v. I a., 82/6.
EHT 7,000 v. 5 mA., 4 v. I a., 82/6.
Please add 2/- per transformer postage.

Cash with order please, and print name and address
clearly. Amounts given for carriage refer to inland only.

U.E.I. CORPORATION
Radio Corner, 138, Gray's Inn Road, London, W.C.I.

Phone: TERMINUS 7937.

(Open until I p.m. Saturdays. We are 2 min. from High Holborn
(Chancery Lane Station) and 5 min. by bus from King's Cross.)

(RADIO) LIMITED
A.C. Meter, 2fin. full scale, 0-300 volts, 50 cycles, 226 each.
0-1 mA., 4in. scale, flush mounting, plain dial, 39/6 each.
Pye 45 Meg Television I.F. Strip, complete with 6 EF50 and I EA50
valves. 69/6 each.
Sprague Condensers. .1 mfd., .01 mfd. .02 mfd., .05 mfd., .005 mid.,
Wire Ends, 9d. each.
Burgess Microswitches, universal type change over, size 2in. x fin. x
fin., 2.6 each.
Desk Type 0-1 mA. Moving Coil Meters. 2fin. scale reading, 25'.
each, brand new. 0-15 volt A.C. meters 21 in. scale reading, brand new
9/6 each.
Nitrogol Condensers. 4 mfd. 4,000 volt working, size 9in. x Sin. x
3fin., brand new, 22/6 each. Paper Mansbridge condensers, 4 mfd.
2,000 volt working. Size : 5in. x Sin. x 7/6 each.
A.C. Mains Transformers. 230 volt 50 cycle input. Output 1.500
volts 300 mA. Size : 7fin. x 6in. x 6in., 69.'6 each.
American Rotary Transformers. 12 volts D.C. input. Output
255 volt at 65 mA. Size : 4fin. x 24in. For Car Radio operation. Also
suitable for running Electric Shavers from your car supply, 22/6 each.
Brand new.
Muirhead Switches. Precision built. 8 pole 2 way. Key switch
action, brand new, boxed, heavy contacts, 4/6 each.
Ceramic Transmitter Switches. With extra heavy duty silver-
plated contacts, 3 bank single pole 6 way, spacing between contacts
lin. spacing between wafers lain. and Sin., 9/6 each.
Smoothing Chokes. Heavy duty. 20 Henry 300 mA. 2,000 vol:
insulation test. Admiralty rating will pass 500 mA., 13/6 each
Mains Transformers. 230 volt Primary, Secondary 500 x 500 at
170 mA, 4 volt 4 amp. C.T. W.D. rating insulation test 3,000 volts.
Ample space for additional 6.3 winding if required, 22/6.
H.R.O 6 volt Vibrator Power Packs. Output 165 volt 80 mA.
6.3 volt at 3 amps., 6 x 5 rectifier. Choke condensers smoothed,
complete in self-contained crackle cabinet size 7in. x 71'n. x 6in.,
battery leads with trot. clips supplied. Brand new, 29/6.
Ceramic Switches. Standard spacing, 4 pole 3 way 3 bank. Specia!
price 6'6 each. Brand new and boxed.
Smoothing Chokes. Ex W.D. 15 Henry at 275 rnA. Ministry
rating, resistance 125 ohms, 10:6 each.
Meter Switches. Standard Yaxley Wafer Type, 8 bank, single pole
9 way, I I way or 12 way. Size lain. diameter, switch length 5fin.
plus spindle, lain. Price 76 each.
Microamp Meters. 0-100 Microamps, 2+ -in. Flush Panel Mounting
scaled 0-1,500 yards. Brand new and boxed, 42/6 each.
Rotary Converters. 24 volt D.C. input. Output 230 volt A.G.
mains 50 cycles at 100 watts. 92/6 each, ditto 12 volt input, 92!6.
Midget 18 Way Moulded Plugs and Sockets. Non -reversible.
Size 2in. x fin., 3/6 pair.
Chokes. Heavy duty ex-W.D. 20 Henry 120 mA., size 3'n. x 4in. x
2fin., 10/6 each.
Power Packs, Type 5441, B input voltage 200/250, 50 cycles A.C.
Outputs 300 volts 200 mA., L.T. 12 volt 3 amp., also separate 12 volt
I amp. supply operating built-in Londex overload relay, with SU4G
valve. Supplied in grey mottled cabinet size 13fin. x 7fin. x
62/6 each.
Multi Way Switch Boxes, ex bomb release, fitted with 16 toggle
switches, ideal for model control, brand new and boxed, 9/6 each.
Swinging Chokes. Parmeko. 150 mA. 4.2/20 Henry, size Sin. x 3in. x
3fin 7/6 each.
Ex Am. Switch Boxes. Moulded bakelite. Totally enclosed. 3 -way,
1/9 each ; 5 -way, 3/6 each.
A.G. Mains Transformers, ex -Admiralty, input voltage 100/250 A.G.
at SO cycles, outputs 670 x 670 volt at 200 mA., 6.3 volt 4 amp., 5 vol:
3 amp., 49/6 each.
P.O. Automatic Telephone Circuit Diallers, Type I, 25 bank,
Type 2, 50 bank, 7/6 each. These precision built units have hundreds
of potential uses, each one being fitted with clockwork control motor.
R.I155 2 -speed Slow Motion Motor Drives. "A" type with double
knots, 4/- each.
Amplifier Cabinets. Ex well known manufacturer, sloping desk
type, well constructed with ventilated cover chassis drilled for 5 1:o
holders, size I3in. x 9in. x 7in. Sprayed attractive yellow. 15/6 each.
R.I155 Receivers, used models, aerial tested, and in perfect working
order, complete with valves, 019 6 each.
A.C. Voltmeters. BSI grade, reading 0-300 volts at 50 cycles, 34in.
flush panel mounting, supplied complete with leads and case, 39/6 each.
Uniselector Switches. 4 bank double wiper, 32/6 each ; ditto
8 bank, 45/- each.
Hand Sets. Standard P.O. telephone type, 12/6 each.
Ceramic Switches. 3 pole 4 way 4 bank, standard size wafer, 10,-6
each.
P.O. Magnetic Counters, supplied with coils, 2,300 ohms or 3 ohms,
5/6 each.
Please print your name and address clearly, also include postage
or carriage on all items.

Hours of Business : 9 a.m.-6 p.m., excluding Thursday I p.m. Open al!
day Saturday.

G. W. SMITH & CO., (RADIO) LTD.
3.34 Lisle Street, London, W.C.2

Telephone: Gerrard 8204/9155
Nearest Tube Stations : Piccadilly or Leicester Square.



128 WIRELESS WORLD AUGUST, 1954

SPECIAL OFFERS
ELECTRO MAGNETIC COUNTERS. Poet 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,
lists sent with order or send S. A.E.
FEEDER COUNTERS to 9,999 also others up to
99.999 only 7/6 each. Post 6d.
TELEPHONES. For Intercommunication between 2
or more positions, these "call and reply" wall sets
area complete unit with bell, mike, and receiver in
neat wood case and only need a length of twin bell
wire between them. Brand new, suitable for office or
home, £8 per pair.
INSTRUMENT RECTIFIERS. 5 milliamp., 9/8 ea..
50 mA., 5/- ea.
AUTO TRANSFORMERS. 230/115 volts. 500 watts,
50 cy. folly shrouded. New. METVIC, NI- each.
MICROPHONES. T50. Moving coil, complete with
3 pole plug and cable as used with the well known
American Hallicraf tore, 80/- ea.
BALL DRIVES. Epicyclic friction, type 5 to 1. 2/6 ea.
CAPILLARY TUBING. 250ft. coils 6AA/1473 Cam-
bridge Inst. Co.. 25/- per coil.
ALKLUM LONG LIFE BATTERIES, 12 volt input,
consisting of 10 cells In crate, each cell is 1.2 volt
45 A.R. Price complete, uncharged, £10. Carr. 10/,
TERRY ANGLEPOISE LAMPS complete with flex
and S.B.C. holder and shade. Will stay put, in any
position, wall or machine lining, 35/-, post 2/6.
VOLTMETERS. 0/300 v. A.C. 50 cy. 2fin. flush,
moving coil. Rectifier type, 30/-, post 1/-; Also
five 5 inch surface -type moving iron with open scale,
only 60/-. Worth double.
R.F. UNITS TYPE 25, 50/65 Me/s. Variable tuning,
complete with valves. A fortunate purchase enables us
to offer these units at the special low price of 35/-.
Post 2/0.
AMPLIFIERS. A high-fidelity unit with separate bass
and treble controls, constant impedance attenuator
for setting volume level. In metal case with handles,
15 watt output. for 200/250 v. A.C. mains operation.
Intended for use with the Gaumont British Projector.
Ideal for P.A. work, dances, etc. Less valves.
212/10/- Or complete with all valves, 215/12/6.
Carr. 10/,
RECEIVER R1132A. 100/124 Mc/s, with 200/250 v.
A.C. Power Pack and all valves, 26/15/-, carr. 101,
ROTARY CONVERTERS. Input 24 volts D.C., output
230 volts A.C. 50 cycles, 100 watt, 02/6 each. Also
available with 12 volt input, 102/6ocarr. 5/,
MOVING COIL METER with 1 mA movement, 2jin.
flush, rectifier type, scaled 0/100 volts A.C., Resistance
100 k. ohms. A very useful basic meter. 30/-.

WILCO ELECTRONICS
DEPT. WW.

204 LOWER ADDISCOMBE RD., CROYDON

E N N'SETTERARGAINS
METERS. New, boxed. M.C. Olin. Fl. rd., 100
mlcroamp., 35/-; 350/700 v. (1 mA F.S.D. only), 20/-:
15/0115 v.. 10/6: 10/0/10 mA Proj., 10/6; Electro-
static 1500 v. Proj., 20/-; 10 mA., 78/- doz.130 v.,
(1 mA. F.S.D.). Rec., 15/6; 10 mA., 20 mA., 100 mA.,
200 mA., 300 mA., M.I. 15 v., 20 a. Proj. T.C. 1 a.
M.C. 30 a. All at 8/- each. 21n. sq. M.O. 5 mA.,
1110 mA., T.C. 3 a. at 7/. each. 21n. Rd. Proj. M.C.
30 mA., 7/, 50 a. bin. M.T. Proj. Metal case, 30/,
%tn. Fl. rd. met. 6 mA. TC (500/.1a. F.S.D.) 17/6.
3lin. 3,500 v. M.C. Proj., 15/-, Sin. sq. 0. 20 v. MX.,
8/6.
R1155. slow motion drives, 716; I.F. Filter, 2'6.
Coilpacks, new. 17/6. Used, 10/6. CONDENSERS
15 k Vw ceramic, 1 each 500 pr and 750 pF. in case,
5/-. Variable min, spindled, 15, 25, 50, 75 pis., 1/3.
Bowden cable, with outer, 9ft., 3/6.
DYNAMOTORS, soiled eases. D.C. (approx. 250 v.
80 mA., at 6 v.), 8/6. 12 v. to 250 v. cased. 17/6;
uncased 12/6. Filters for these, 2/6. WAVE -
METERS, new. 3/VR92, 3/VRI36, 1/625, 140/250 Mc/s.
(less meter), 30/-.

new, canned 7 Hcfs. (R1355), or 10/13 Mc/s.,
1/6. R.F. UNITS type 24,15/-; 25 17/6; 26, 27. 35/-;
Universal Avometer, replacement front panels, 3/6.
CHOKES LF 9/1 200 mA., 8/6; 2H 200 mA., 4/6;
5011 20 riaA., 4/6. NOISE GENERATORS, new, with
valves, 4/VR65, 1/6V6G, 1/CV172, 30/- (carr. 5/-).
POTENTIOMETERS. 3in. dia. 20 k. 10 w., 3/-.
Preset carbon. 1/3, spindled 1/8 with H.P. switch
2/9; most values. Record Player,. new (famous
maker), 335 r.p.m., Eta] P.U., 79/6, 78 R.P.M., 81/6.
POWER UNIT 285. 230 v. 50 c. input. Outputs D.C.
2 kV 5 mA., 350 v. 150 mA., A.C. 6.3 v. 10 a. and 5 a.
3 valves. New, 85/-, earn, paid inland. U.S.A.
Re. RAY5/PR7NA. 11 valves, Xtal, 28 v. dynamotor;
23.3 Mc/s. Nom. freq., £4. Carr, paid Inland. MICA
RESISTANCE STRIPS, 800 .3 a. with 2 taps, VG.
TRANSFORMERS, new, std. mains input; 250-0,-21500/6v;.
70 DIA., tapped 200 v., 6.3 v. 3 a. 4 v. 2
600 v. HW., 6.3 v. 3 a., 4 v. 2 a., 12/6; 14 v. 20 v.
15.20 a. 11W, 50/, 230 v. to 6.3 v. 5 a. and 10 a.,
15/- 2 kV 5 mA., 2 v. 2 a., 25/-; 350-0-350 v. 150 mA.
5 v. 3 a., 25/-. Postage 2/. each. CERAMICONS
N750K.2.2 to 100 p.f.s., 25'- per 100 £10 per 1000.

List and enquiries, S.A.E. please !
Terms: Cash with order. Postage extra.

Immediate despatch.
(Rathbone Rd. closed 26 JULY/3 AUG.)

Callers and Post Callers only
W. A. BENSON (WW1, SUPERADIO (W'ehapel)
308 Rathbone Rd., LTD., 116 Whitechapel,
Liverpool 13, STO 1604 Liverpool 1. ROY 1130

AERIAL COUPLING UNITS. Type C for 11 set, con-
tains R.F. meter 0.350 mA., plug and socket, large
tuner and dial, press button, new in neat metal case,
7/6 esch, poet 1/6.
PROJECTION UNITS. Contains 40 mm. Achromatic
lens, F.L. 3.5, lamphouelng with hair line, perfect
bombsights, 10/, post 1/-.
TEST PRODS. 2 feet Ilex, braes prods, 2/6 each, poet
4d., WV- dozen, post 1/-.
RELAYS. P.O. Type 3,000, coil resistance 2,000
ohms., 4/6. poet 6d. Type 600, coil resistance 1,000
ohms, 3/8, post fid.
SELENIUM RECTIFIERS. 12 v., full wave, 4 amps.,
15/-, post 1/-. Smaller type, 12 v. at 1 amp., 7/6.
post 8d. Reduction quantity.
P.O. JACKPLUGS. 3 -way screened, fit any standard
2 -way socket, I/-, poet 3d.; 9/- dozen, poet 10d.
Sockets to match same price.
U.S.A. THROAT MIKES. 1/6, post 3d. 15/- dozen,
post 1/2.
GERMANIUM DIODES. Special offer by the dozen.
14/. dozen, post 3d. Reduction larger quantities.

Send 64. lee new catalogue.
THE SCIENTIFIC INSTRUMENT CO.

353 Bearwood Road, Smethwick.
Phone: WOO 3166 and BEA 1458.
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DECCA
RECORD
PLAYERS

Standard or
L.P. List

Price E12/1/6

OUR PRICE

6 GNS.

COLLARO 3 - speed
Gram Motor Units
with turn -over pick-
up. List Price 10 gne.
OUR PRICE £5/19/6.

Send stamp for bargain list of record players.

RONALD WILSON & Co.
12 BRIDGE ST., WORCESTER
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SOUTHERN RADIO'S WIRELESS BARGAINS
TELESONIC 4 -valve Battery Portable. Com-
plete with Hivac Valves. in Metal Carrying Case.
Simply converted to Personal Portable, E2 in-
cluding Conversion Sheet.
TRANSMITTER -RECEIVERS. Type " 18 "
Mark III. COMPRISING SUPER -HET RECEIVER
and TRANSMITTER. TWO UNITS CON-
TAINED IN METAL CARRYING CASE. Com-
plete. 8 -valves. BARGAIN CLEARANCE OF
REMAINING STOCK, E4/10,'-.
RECEIVERS TYPE " 109 " 8 -VALVES WITH
VIBRATOR PACK FOR 6 -volts. BUILT-IN
SPEAKER. 1.8 to 8.5 Mcs. Contained in Metal
Case. Perfect. 100 ONLY, E5. Bargain Clear-
ance of Remaining Stock.
BOMBSIGHT COMPUTERS. Ex-R.A.F. New.
Contains Gyro, Motors, Rev. Counters, Gear
Wheels, etc., etc. Ideal for Model Makers, etc.,
0/5/, plus 10,- carriage.
CRYSTAL MONITORS. Type 2. New in
Transit Case. Less Crystals, 8 - each.
LUFBRA HOLE CUTTERS. ADJUSTABLE
1- to 31ins. For Metal, Wood, Plastic, etc., 6/6.
RESISTANCES. 100 Assorted. Useful Values.
Wire end, 12/6 per 100.
CONDENSERS. 100 Assorted. Mica. Metal
Tub, etc., 15/- per 100.
PLASTIC CASES. I4in. by 101in. Trans-
parent. Ideal for Maps, Photos, Display etc., Sj6.
STAR IDENTIFIERS. Type I A -N. Covers
both Hemispheres. In Case, 5/6.
CONTACTOR TIME SWITCHES. Complete
in Sound Proof Case. 2 Impulses per sec. Thermo-
static Control, II 6.
REMOTE CONTACTORS for use with above,
7/6.
MORSE TAPPERS. Standard Type ex -Govt.,
3/6. Heavy Duty Type " D " 8/6. COMPLETE
MORSE PRACTICE SET with BUZZER, 6/9.
DIMMER CONTROLS. Bakelite. Wire
Wound. New, I 3 each.
MAGNETIC RELAY SWITCH. Bakelite.
5c/723, 2/6 each.
METERS. 12 Instruments may need adjustment
or cases broken, 35/. for 12.

Full List OF RADIO BOOKS 2/d.
SOUTHERN RADIO SUPPLY LTD.

II Little Newport Street, London, W.C.2.
Gerrard 6653.

WEBB'S SERVICE
DEPARTMENT

for complete renovation of complex
communications receivers of any make

Test report issued showing sen-
sitivity, selectivity, signal,'noise
equal to, or better than, makers'
original figures.

WEBB'S RADIO,
14, SOHO STREET, LONDON, W.1

H. WHITAKER G3SJ.,
10, YORKSHIRE STREET, BURNLEY
Manufacturers of precision Quartz Crystals, for frequency control,
in a wide variety of bases, covering all Aircraft, Shipping and
Amateur frequencies. All are made to extremely fine tolerances
and have an activity pass figure as good or better than Government
standard for the frequency. In addition we can undertake the
calibration of your own crystals and supply certificates at nominal
cost. Regrind service: Your redundant crystals can be reground
to new frequencies at an average cost of 7/6 to 10/-, depending on
tolerance, or taken in part exchange. Early deliveries can be
given on all types. Regrind service 7 days approx.

H. Whitaker G3SJ. Contractors to the War Office,
Air Ministry, Post Office and Government Depart-

ments the world over.

-T.11. REPLACEMENTS
R.F.; E.H.T. GENERATOR 6-9 KV.
This is a made-up unit working on the Blocking Oscillator/Overwound Amplifying
stage principle. It is of moderate power consumption (6.3 at .8 amp. L.T., and
approx. 60 mA H.T.) and contains three of the latest B.V.A. glass valves. Output
obtainable ranges from 6 to 9 k. V. with normal H.T. rail Input, but somewhat higher
outputs can be obtained with higher H.T. supply. Dimensions of unit 6fin. x 41 in.
Price 57/6. Plus 3/6 cam, pkg. A ins.

"SUPERIOR 15"
Up-to-the-minute 15in. C.R.T. Televisor which can be built 1 or approx. £30 including
" COSSOR " 85K tube. All latest features, like Flyback E.H.T., Diode Damped
Interlace. Superhet circuit sound and vision, etc. Data Envelope, giving easy
to follow circuits and Notes, 5/, post free.

I Have you received a copy Of our General Trade Catalogue.
Also our Bulletin, issued each month.

SUPPLIEDTRADE ONLY

V.E.S. WHOLESALE SERVICES LTD.
11 GUNNERSBURY LANE, ACTON W.3. Telephone: ACOrn S027
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6TE-R17010
SELENIUM METAL RECTIFIERS (STC TYPE). Built to
specification from milliamps to amps H/W., F/B., or three phase.
All work fully guaranteed. Very good delivery. Your enquiries
invited for large or small quantities.

RECTIFIERS, PENCIL TYPE K/3 SERIES, I MILLIAMP.

Volts Type Price Volts Type Price Volts Type Price
248 K3-10 3/10 1000 K3-40 7/6 2550 K3-100 14/8
375 K3-15 4/5 1140 K3-45 8/2 3080 K3-120 16/8
500 K3-20 5/I 1260 K3-50 8/8 3600 K3-140 19/3
655 K3-25 5/8 1500 K3-60 9/8 4100 K3-160 21/6
755 K3-30 6/- 1780 K3-70 11 /- 4660 K3-180 24/3
885 K3-35 6/10 2030 K3-80 12/4 5150 K3-200 26/ -

HIGH -VOLTAGE TRANSMITTING CONDENSERS, Ceramic
Hang Pot Type (25 pF.-800 v.) (400 pF.-9.6 kV.) (500 pF.-I5 kV.)
(600 pF.-9.6 kV.) (750 pF.-I5 kV.), any type, 31'6 each, p.p. 1/-.

AN/APA-I CATHODE-RAY INDICATOR AMPLIFIER UNIT,
complete, comprising 3 B.P.I. C.R.T., 7-6SN7GT, I -6H6, I -6G6,
1-2X2, I -6X5, valves. Bargain value at E3/19/6, carriage I0/- U.K.
only.

TRANSMITTER TUNING UNITS. U.S.A. TU-9-B., 7,000-
10,000 kc/s. TU-26-B, 200-500 kc/s. In new condition, 17,6, any type,
p.p 3/6 each.

PAXOLIN WAFER ROTARY W/C. SWITCHES, MIN.
SPINDLE lin., MAX. 3in.

4 -Pole 4 -way single bank,
2in. dia. 3/6

2 -Pole 6 -way
Ifin. dia.

I bank,
2/-

3 -Pole 3 -way 3 bank, 2in. dia. 2/6 I -Pole 6 -way I bank,
3 -Pole 3 -way 2 bank, 2in. dia. 2/- Ifin. dia. 1/9
4 -Pole 3 -way 2 bank, 2in. dia.
2 -Pole 5 -way 3 bank, 2in. dia.
I -Pole 6 -way I bank, 2in. dia.

a2/6
2/6
1/9

2 -Pole 3 -way
Ilin. dia.

I bank,
2/-

4 -Pole 2-way3 bank, 2in. dia. 2/6 4 -Pole 2 -way I bank,
2 -Pole 5 -way 2 bank, 2in. dia. 2/6 I fin. dia. 21-
4 -Pole 3 -way I bank,

I}in. dia. 2/6
3 -Pole 2 -way

Ifin. dia.
I bank,

2/-
I -Pole 12 -way I bank,

Ifin. dia. 2/9
3 -Pole 4 -way

Ifin. dia.
I bank,

2/ -

CERAMIC V/HOLDERS. 813, 9/6; 832, 9/6; 4 -pin large Jumbo,
61-; 5 -pin U.X., 1/-; 4 -pin UX, 1/6; B98A, with screen, 2/-; B7G with
screen, 1/6; B9G, 1/-. All brand new stock.

VALVE TESTER TYPE 4. 200-230 v. A.C. Input. Ex -Govt., in good
condition, with descriptive book containing circuit diagram of instru-
ment and how to test valves from 1.4 v. to 40 v. With valve -holders
for Brit., 4, 5, 7 pin and Octal, U.S., 5 and 7 pin, I/Octal, side contact,
large Brit., 4 and 9 pin. Acorn and diode. Housed in substantial
wooden case. Price E7/19/6, carriage 10/- extra.

42in. EXPONENTIAL HORNS. Iiin. fitting. These horns have
a 28in. square flare, weigh approx. 25 lb., and measure 44in. from top
to bottom, £2/19/6, carriage 716.

VITAVOX PRESSURE UNITS. Heavy duty P.M., 20 watts. To
fit the above horns, £4/9/6, carriage 5/-.

ROTARY CONVERTERS. 12 v. D.C. input 230 v. A.C. output,at
100 watts. Brand new, £4/17/6. Ditto 24 v., same price, carriage 7/6.

R.1132A RECEIVERS. In good condition, £2/19/6, carriage 10/-.

POWER UNIT, TYPE 3. Made for use with the R.I132A, this is a
standard rack mounting job to match the receiver and is for 200/250 v.
50 cycle mains with outputs of 250 v. D.C., 100 mA., at 6.3 v. 4 amps.
Price E3/10/-, carriage 5/-.
R.1155 COMMUNICATION RECEIVERS. Individually tested
and despatched in good working order. Cases slightly soiled, £13/19/6,
carriage 10/-.

WESTON ALL-PURPOSE AC; DC TEST METER MODEL
E.665. New and unused. Complete with leads and batteries, a only,

HALF MILE OF TWIN DON'8' TELEPHONE WIRE.
Brand new. On wooden drums, E2;12'6, per drum, carriage 8/6.
TELESCOPIC AERIALS. Chromium plated. Min. length, I2in.
max. length, 48in. Ideal for car radios, 8/6 each, p.p 9d.

HOOVER I/6TH H.P. MOTORS. 400/440 v. Three phase.
Standard shaft. 1,425 r.p.m. Brand new in original maker's cartons,
E3/10;-, carriage 5/-.

VARIABLE VOLTAGE REGULATOR TRANSFORMERS.
Input 230 v. A.G. at 21 amps. Output 57.5 in 16 equal steps to 230 v.
at 21 amps. Ex -Govt.' in perfect condition, £15, carriage 5/-.
PHOTO-ELECTRIC MULTIPLIER CELLS, TYPE 93IA, E2/10/-,

PARMEKO OUTPUT TRANSFORMERS. 25 Watts for 6L6
valves. To match, 3, 8 and 15 ohms. New and unused, 29/6, p.p. 3/6.
CAMERA CONTROL UNIT, TYPE 35. 24 v., 25/-, p.p. 2/6.

REDUCTION FOR QUANTITY BUYERS

15 LITTLE NEWPORT ST., LONDON, W.C.2
GERrard 6794'1453.

SPECIAL
THIS MONTH !

INDICATOR UNIT. TYPE 157. Has same line-up as INDICATOR TYPE 82: viz.:
VCR97 C.R. Tube, mask, and MV. screen, 16-8P61, 2-EB34, 4-EA50 valves, 15 poten-
tiometers, resistors, condensers, Muirhead S.M. dial, etc. Brand new in transit
case. Price e3/716. Plus 7/6 care.

INDICATOR UNIT TYPE 233. Complete with VCR97 C.RT. 3-VR91, (EF50),
3-VR65 (SIND.), 3-VR.34 (E1134), 2-V11112 (EA50) valves, resistors, condensers (in-
cluding .1 mfd. 2.5 kV.), pots, etc. Price 49/6. Plus 5/- are.
BOMBSIGHT COMPUTOR. MARK XIV. With. 2-24 v. A.C.D.C. motors, a 24 v.
repeater motor, gyro unit, dozens of gear wheels, and aneroide, etc. Ideal for model
makers, etc. Brand new in cases (the cases are worth at least I5/-). Price 37/6.
Pl. 7/6 carriage.
194 MC/S TRANSMITTER (LESS VALVES). A compact TX unit (101in. x 6In.
411n.). Covering 2 meters band. Valve line up: 2-6C4 's at push-pull 832 amp.
and 835 (or 829) final amp. variable inductance tuning All stages. V.F.O. coils missing,
Can be used as TX, or driver for larger TX. A snip at 21/- each.

R.F. UNITS. TYPE 28. Covering 50 to 65 me/s. Complete with all valves. Brand
new in cartons. Price 35)-, plus 2/6 post. Also R.F. UNITS TYPE 24. Complete
with valves. Slightly soiled on outside. Price 14/6. Plus 2/6 post.
R.F. MONITOR TYPE 114. With 2 EP50 valves and EA50 diode, mounted on neat
chassis, 4in. x 4,1in. Price 13/6. Plus 1/6 post.
CONDENSERS. .1 mfd. 2.5 kV. wkg. at 4/6 each. .03 mfd. 2.5 kV., at 2/6 each..1 mfd
1,200 v. wkg. at 1/9 each, .25 mid. 1,500 v. wkg. at 2/6 each. Also 20 mfd., 500 v.
wkg, Electrolytic. Brand new current stock at 2/6 each. 10 for £1.
CERAMICONS. 3.3 pf., 1.5 pf. at 3/- doz., 30/- gross.
MAINS TRANSFORMER FOR THE POWER PACK FOR THE 1132A OR 1155A
RECEIVER. Input: 200-210-520-230,240-250 v. Output: 200-0-200 v. 150 mA. or
25043-250 v. 150 mA., 6.3 v. 4.5 a., 5 v. 2 amp. These transformers are brand new
and we offer them at the very low price of 19/6 each. Plus 2/6 post.
MAINS TRANSFORMERS. 425-0.425 v. 200 mA. at 32/6 each, plus 2/6 post. 320-0-
320 v. 80 mA., 6.3 v. 3 a., 5 v. 2 a., at 13/6 each, plus 1/6 post.
OUTPUT TRANSFORMERS. Multi -ratio 35:1, 80:1, 55:1. Brand new at 3/9 each,
plus 9d. post.
SMOOTHING CHOKES. 16 henries, 60 mA. Size 3in. x 2in. x llin. Ideal for small
receivers, power packs, etc. 4/6 each, plus 1/- post.
OCTAL PLUGS (with covers). Fits into int. octal holder to make a useful 8 way plug
and socket, 9d. each, 8/6 doz.

12 PIN PLUG AND SOCKETS. At gd. per pair. 8/6 doz. pairs.

LONDE% RELAY UNIT. Containing 2,0000 relay (1 break, I change -over) with
heavy duty contacts, and slight delay chain of 500 wire wound resistor, 1,50011
slider resistor, and a 250 mfd. 12 v. condenser. Mounted on Bakelite base. Wit
operate on 24-30 v. D.C. Brand uew in original cartons. Price 8/6 each, plus 1/- post.
SANGAMO MOTOR UNITS. These are brand new pre -paid meter movements with
dozens of gears, and a Sangamo-Weston '200.250 v. A.C. 50 cycle motor (silent run-
ning). Ras numerous applications (clockmaking, etc.). Price 10/6 each, plus 1/3
post.

ELECTRONIC
price 7/6

Solenoid type. Operates on 1.5 volt dry cell. 3 ohm coil
7/6 plus 9,1. post.

MU METAL SCREENS for VCR97, VCR517 C.R. Tubes, etc. Price 6/6 each, plus
post.

COAXIAL CABLE 75 SE to 800 Impedance. Brand new current stock. fin. dia.
in 20 yd. lengths. 10/- plus 1/- post. -

METERS, 0-30mA. M. coil, 21in. circular panel mounting, 0-200 mA., M. coil 21in.
circular panel mounting, 0-300 mA. M. coil 21in. circular panel mounting, 0-3.5 kv.,
M. coil 3in. pr6jection. All brand new and boxed at 8/6 each. 0-150 mA. (scaled
.15 a.) M. coil Ilin. square panel mounting at 7/6 each. 0-6 amp. thermo couple
2115. circular panel mounting at 6/6 each. 0-5 asap. M. coil 2in. square panel mounting
at 8/6 each. 0-350 v. A.C. M. coil, 3in. circular panel mounting, at 14/6 each. Please
add 1/-. per meter for postage.
POLYTHENE RODS. 5/16in. dia., I2in. long, at 6/- doz post paid.
1,000 S2 WIRE -WOUND SLIDER CONTROLS, 2-3 watt, at 1/3 each post paid.

THROAT MIKES. Complete with leads, 2/6 each.
GERMANIUM CRYSTAL DIODES. Wire -ended, 1/8 each, 13/6 doz.
VALVES. VR63 at 2/6 each. VR92 at 2/6 each.
TRANSLUCENT PROJECTION SCREENS (size 151in. x 12in.) as used in projection
television and Epidascopes. Price 7/6 each.

KARAMOT (LOADED EBONITE) RODS. fin. dia. x 20in. long 4/6 doz. Plus 1/.
care. lain. dia. x 26in. long, 6/8 each. Plus 3/. are. fin. dia. x 40in. long, 30/-
doz. Plus 3/. earn

PLEASE WRITE NAME AND ADDRESS IN BLOCK LETTERS

C. MARKS & CO.,
90 COMMERCIAL ST., NEWPORT, MON.

Telephone: Newport 4711

Also at 25 Wyndham Arcade. Cardiff
All mail orders and enquiries to Newport branch please.
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THE
BRITISH NATIONAL

RADIO SCHOOL
ESTD. 1940

NOW IN OUR FIFTEENTH YEAR
AND STILL

NO B.N.R.S. STUDENT
HAS EVER FAILED

to pass his examination(s) after completing
our appropriate study course.

FREE TRIAL LESSON, QUESTION
and MODEL ANSWERS

-Radio, Telecoms., Maths.
and our NEW BASIC TELEVISION.

State subject and grade of any special interest.

A.M.Brit.I.R.E. and CITY and GUILDS Radio and
Telecommunications Exams., et-., etc.

PRINCIPAL, M.I.E.E., M.Brit.I.R.E.
BRITISH NATIONAL RADIO SCHOOL
2, CANYNGE ROAD, CLIFTON, BRISTOL, II

Tel. BRISTOL 34755

ELECTRONIC ENGINEERS

who are qualified and experienced are

invited to apply to:

MARCONI'S WIRELESS TELEGRAPH CO. LTD

for positions connected with expanding activities

in the following fields:

Micro -Wave
wide band telecommunication systems

Airborne
communication and navigational aid equipment

Centimetric Radar
transmitters, receivers and associated equipment

Permanent and pensionable positions, some of
senior status. Write quoting Ref. S.A. 49 to
Dept. C.P.S.,Marconi House, 336/7 Strand, W.C.2

OUTSTANDING OFFERS
 TRANSMITTERS

RCA ET -4336, Hall icrafters, BC -610, GO -9, al I with accessories.
 RECEIVERS

AR -77, AR -88, BC -348.
 TRANSMITTER -RECEIVERS

W S Nos. I I, 17, 19, 38, 58, 68. SCR -522, SCR -610.
 RADAR EQUIPMENT

APS-3, APS-6, BM -I, BN-I, VF, AN/PA, Mk. 26 and AN:APN
Series of Radio and Radar Equipments.

 TEST EQUIPMENT
TS-10A1APN, TS -36 AP, TS -51 APG-4, TS-56A'AP, TS -I27 U,
1E-46, Type 205A, Type LR-I, BC -22I, AN. UPM, SE -2, 79-B,
W 1117, etc.

0 MOTORS
Accelerating, Aircraft, Generators, Dynamotors, Inverters,
Rotary Converters, wide range of U.S. production.

 SPARES
(Radio and Radar U.S.A.) Full range of spares for most
U.S.A. Aircraft, Naval and Ground Radio and Radar Units.
(SCR -187, 188, 193:269, 274-N, 287, 399, 508-10, 17, 536, 566,
593, 608-10 (very large quantities), 694, 695, MRN-3,
TRA-I-ABK, BM, BN, SM, SO, SQ, SK, APS-2, 3, 4, 6, 15,
etc.), Klystrons 2K33.

 AIRCRAFT INSTRUMENTS & ACCESSORIES
British and U.S. Catalogue supplied only to Governments,
Airlines and Accredited Government Contractors.

SPECIAL EQUIPMENT (NOT ADVERTISED ABOVE) AVAILABLE
FOR N.A.T.O. GOVERNMENTS AND THEIR ACCREDITED

CONTRACTORS.

All enquiries to be addressed exclusively to

BRITISH SAROZAL LTD.
(Head Office)

1-3 MARYLEBONE PASSAGE, MARGARET ST., LONDON, W.1
Telephone: LANgham 9351 (3 lines). Cables: Sarozal, London

ALL EQUIPMENT AS ADVERTISED IS AVAILABLE FOR IMME-
DIATE DELIVERY FROM STOCK AND IS FULLY CHECKED AND
TESTED -PRIOR TO DESPATCH -IN OUR OWN WORKS AND

LABORATORY.

A.R.B. and A.I.D. approved

A 'teach yourself' guide)

The elementary laws
of Mechanics . . .

Mechanics for
the Home ,Student

by Erie N. Simons
In association with W. D. Burnett, B. Eng.

A valuable book providing a plain explanation of the
elementary laws of mechanics that will be comprehensible
to anyone.
It is especially useful to those unable to attend organised
classes, being a comprehensive " teach yourself " volume
that can readily be followed with no previous knowledge
of the subject and without the aid of a teacher.
Published for " Mechanical Handling."

8,1" x 5r 152 pp. 132 diagrams 7s. 6d. net. By post 7s. 10d.

From booksellers or direct from :-
Wife & Sons Ltd., Dorset House, Stamford Street, London, S.E.1
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Wireless World Classified Advertisements
Rate 71- for 2 lines or less and 3/6 for every Additional

Me or part thereof, average lines 6 words. Box Numbers
2 words plus 11-. (Address replies : Box 0000 clo "Wireless
World" Dorset House, Stamford St., London, S.E.1.) Trade
discount details available on application. Press Day :
September 1954 issue, Monday, July 26th. No re-
sponsibility accepted for errors.

WARNING
Readers are warned that Government surplus

components and valves which may be offered
for sale through our columns carry no manu-
facturers' guarantee : Many of these items will
hove 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 stared. We cannot under-
take to deal with any complaints regarding any
such items purchased.

NEW RECEIVERS AND AMPLIFIERS
C.A. speech amplifiers, type MI -11220,
immediately available in quantity.

McELROY-ADAMS MANUFACTURING
GROUP, Ltd., 46, Greyhound Rd., London, W.6.

[0195
BEGINNERS to radio, obtain your supplies

from Walton's Wireless Stores, 48. Stafford
St., Wolverhampton. Ideal presents for boys of
all ages!
1 -WAVE crystal set, 'phones, aerial and earth

wire, staples. terminals and full instruc-
tions; 25/-.
SET only; 15/-.
SPECIAL high -resistance 'phones; 10/-.
AERIAL; 2/-.
COIL with full instructions for making crystal
set: 2/11,
PERMANENT crystal; 1/6.
LATEST instruction manual for making 14
crystal sets: 2/6. (We give a crystal free with
each copy!)
IMPROVE the volume and range of any crystal
set with one of our amplifiers. Uses latest
midget valves. Complete with valve, batteries
and full instructions (no mains required); 25/-

, PLEASE add extras for post and packing.
10147

RADIO tuner unit, one only, well-known con-
noisseur's feeder unit, combined superhet

communication/T.R.F.' very high quality loca.
station set; snip; full details.-R. T. S., 5,
Gladstone Rd., S.W.19. [3133

LL types of audio equipment designed and33built

to order, tone compensation units
Williamsons, ultra -linear, pre -amps. electronic
mixers, and all amplifiers up to lkw. Extended
payments available above £20.-Bernard
Brown, 33, Goldhawk Rd., London, W.12. 0024
C.J.R. ELECTRICAL & ELECTRONIC DE-
 VELOPMENT, Ltd., Bickford Rd., Witton.
Birmingham, 6 (Eas. 0435), the Midlands
specialist manufacturers of high fidelity sound
reproduction equipment for the world-famous
Williamson amplifier and associated accessories,
including tone control stages, loudspeaker
crossover units, distortlonless contrast ex-
penders and radio feeders; send for details and
prices. [0105

RECEIVERS. AMPLIFIERS-SURPLUS
AND SECONDHAND

A1(77, perfect; £30.-Bentley, Ltd.. 38, Chal-
cot Rd., N.W.1. Primrose 9090. [3113

RF. Units, types 26 @ 37/6, 25 @ 17/6,
24 @ 12/6, brand new in original cartons.

-E,W.S. Co., 69. Church Rd., Moseley. Bir-
mingham. [2877

C.A. receivers, type AR.88D, immediately
available in quantity, fully reconditions.

M c EL ROY -ADAMS MANUFACTURING
GROUP, Ltd., 46, Greyhound Rd., London, W.6.

[0194
RECEIVERS 1(1155, good internal, fair ex -

ternal condition, minus valves; 77/6, car-
riage paid.
TRANSMITTERS 1154, 30/-.
TRANSMITTER -RECEIVERS TR/9, 47/6.
POWER units (motor generator type), 20/-;
and a host of other ex -aircraft radio and
electrical items; send your enquiries.
STARAVIA (Disposals Division), Blackbushe
Airport, Camberley, Surrey. [2955
TRUVOX Mark III deck, as new, £16; Elpico

tape amp., £12.-3, Ridgebourne Ptd.
Shrewsbury.

DDYSTONE 740, as new; £30 ornearest
[311.2

Eoffer.-46, Warren Cres., East Preston.
Sussex. [3156
LTRO Rx'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
FOR sale, bargain, battery S.W.Rx, 2 valves,

complete with add on amplifier stage, good
Dx, cover 180 to 8m, extremely portable, per-
fect for outdoor use with phones; £3/5, 3/-
post.-Box 5730. [3004
1154 with key,odifiemic., valve

with ps

and cables, £2;1155, md, p. and 6F6
output, £9; 600v p.p in b/c Eddystone cabinet,
£3; In wooden transit cases.-Sanders, 88,
Clarkes Ave., Worcester Park. Derwent 5058.

Thinking of
TRANSFORMERS?

Twenty-one years specialist experience
in the field of quality transformer
design have put Partridge " at the top."
Among those regularly specifying
" Partridge " for standard and special
types are the National Physical
Laboratory, B.B.C. and the Research
Establishments of the Government
and Industry.

REMEMBER -
 Many of the prominent amplifier

circuits including those published by
the G.E.C. and Mullard Technical
Departments, employ Partridge trans-
formers.

 Partridge can supply from stock all
components for the famous Williamson
Amplifier.

 All Partridge Audio Components are
available in the potted mounting style
for continuous operation with a large
safety factor.

OVER 100
STANDARD TYPES
Illustrated are some of the
mountings available in the
Partridge range. Ask for
Catalogue of over 100 Standard
types available from stock.

CONSULT THE SPECIALISTS

PARTRIDGE.
TRANSFORMERS LTD
TOLWORTH SURREY

RECEIVERS, AMPLIFIERS-SURPLUS
AND SECONDHAND

" HOMELAND " Anglo-American 12 -valve
ll radio receiver, Meissner coils, mounted

in' handsome 3 -ft Console cabinet, superb per-
formance; this set serviced and delivered in
perfect order to purchaser, chassis alone costs
£35; takes Tungsram valves; bargain £55 o.n.o.
if not serviced £40 cash.-Furber, 27, Wallace
Ave., West Worthing. 5179. [3101

RECEIVERS. AMPLIFIERS-SURPLUS AND
SECONDHAND WANTED

CHALLICR AFTER communication receiver
 model S.27 in any condition.-Box 5034.

LOUDSPEAKERS-SURPLUS AND
SECONDHAND

VITAVOX Klipschorn, littb used, perfect.-
-nox 6396. [3164

LOWTHER corner cabinet, finished cream,
with PM2 unit; £35 o.n.o.-Harris, The

Brows, Liss, Hants. [3038
TEST EQUIPMENT-SURPLUS AND

SECONDHAND
AVO testmeter, as new, £30; Avo valve

tester, £10.-Whiteley & Son, 121, Upper
Commercial I t., Batley. [3077
TAYLOR model 24'12 TV generator and model

65B signal generator, in new condition;
price £15 each. or £27/10 both.-Tel. (Birming-
ham) Vic. 3668. [3153

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.
A F. sig. generator for sale, covers approx.A 20c/s to 50kc/s 1%, sine and sq. outputs,

attenuator, etc., complete with data sheets, in
-guaranteed perfect wkg. order: £9 only, bar-
gain, must sell; send s.a.e. for fullest details.-
Box 5738. 13003

METERS WANTED
WE urgently require meters of all types,

meter components, test equipment, etc.;
any quantity, large or small; prompt cash or
offer by return.
ANDERS ELECTRONICS, Ltd., 91, Hampstead
Rd:. London, N.W.1 Euston 1639. [3071

NEW DYNAMOS.MsOTORS, ETC.

WAamRDplgetrasry
ectocnverter for radio, television.

ALSO. rotary transformers, alternators, D.C.
generators, etc.
WARD, 75, South St., Bishop's Stortford,
Herts. 10039

ALTERNATORS, 230/1/50. 400VA. self -ener-
gised 3,00Orpm. ball bearing, £23/15 del..

also special television model same price: volt-
age regulator 30/- extra.
J.A.P. No. 2A 1.2hp petrol engine, air-cooled,
4 -stroke, starting rope, tools; £17/10 delivered
for above alternators.
SPECIAL rotary converters, guaranteed inter-
ference free, fitted radio and television filters.
wt. 60Ib, d.c. input 12v 200va, out. 24v. 32v.
50v, 110v, 230v d.o. to 230v out, 250va, £28/10
del., also converters for radiogram and general
use, inputs, outputs and prices as above; the
above also supplied without smoothing. £25
del.' immediate despatch: trade supplied.
AT a purchaser's home 60 mls. S.W. of Sutton
Coldfled a 24v
TELEVISION converter was tested on Ekco tele-
vision, 12in tube, stated consumption 135 watts
d.c. current from battery only 9,1,,amps. picture
and sound were perfect and completely free of
interference or flutter.
THE above are the latest products of British
manufacture, and are guaranteed for one year:
fullest details of plant, alternators or 400AV
alt. or rotary converters, by return post; state
which required: terms c.w.o. pro forma in-
voice c.o.d. (post goods only).
T. W. PEARCE. 66, Great Percy St.. W.C.1
(near Angel). [0013
B ATTERY chargers, 4 models, 2-6-12v, 1-2-4

amp D.C. any mains voltage; also larger
types special transformers, chokes, test gear, in-
terior car heaters. etc.-The Banner Electric
Co., Ltd., Hoddesdon, Herts. 10112
DYNAMOS. MOTORS. ETC.-SURPLUS AND

SECONDHAND
CONVERTOR, rotary 210v d.c.-230v a.c.

500w, with d.c. starter; £10.-Box 6346.
VIBRATOR convertor, 200-250v D.C. to 50

c/s A.C. 200w, good condition; £10.-Box
6309. [3130

FOR

SALE AND WANTED
ADVERTISEMENT FORM

TURN TO
PAGE NO. 147

...111=9,11116.11111*MIN.
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Fidelia
HAND BUILT

QUALITY
UNITS

MAJOR

10 VALVE

RADIOGRAM

CHASSIS 232/814.
Quite a lot of enthusiastic but discriminating high
quality " fans" call on us while they are on holiday.
If you can, an appointment helps us to arrange to
give plenty of time to each caller. You are welcome
to bring special records if you wish to check their.
on our equipment. One caller brough a highly
advertised audio amplifier to see where and how
we failed (we didn't). Our data sheets are well
worth sending for If you are searching for some-
thing worth while at modest cost.
Fidelia Standard 7 valve model £21 12 0
Fidelia Plus 8 valve model 123 18 4
Fidelia 10 watt amplifier £27 10 0
Fidelis De Luxe 9 valve model with

7 watt push-pull output stage £24 6 6
ALL MODELS have triode output gases. Portable
Selectivity, Separate Baas and Treble Control.

Cathode follower detector, 20-20,000
cycle audio resp,nee.

2 AMITURST ROAD,
TELSCONIBE CLIFFS,

EL  110 Nr. Brighton,
cud Glt SUSSEX

Tel: Peeeceltauen 3150

SURPLUS
 AMERICAN AERIAL MASTS, 45ft. high,

ilin. dia. steel sectional with base and ground
pins. 0/101-.

 30FT. WOOD POLES, Sin. dia., one piece,
ideal for TV. 35/..

 P.O. RACKS, de Luxe type with 3" x 2"
channel iron sides drilled and tapped and shock
base, 5ft. 6in. high, E3/10/-; 3ft. 6in. high, fa.

 MARCONI DFG-20 DIRECTION
FINDERS, 75-1,500 k.c, complete console
equipment and power supply.

 TRANSMITTERS, I31; Y;
96/200; CFXR-I ; 60IA;T.I BC.322,

TBetc.WILCOX

 RM-I2 AND RM-13 REMOTE CON-
TROLS. These include EE -8 Telephone Sets.

 TELETYPE, Model 14, Printers, Re -
perforators and Transmitter Distributors,
Bases, etc.

 SOFT. AMERICAN PLYWOOD MASTS,
with fittings.

 AMERICAN POWER TRANSFORMERS.
Universal input 100 to 550 volts, output
115 or 230 volts. All sizes up to 15kVA.

 TRYLON LATTICE LADDER TOWERS.
50ft, high triangular section, I2in. wide, new.
£40.

 TRIPLE DIVERSITY RECEIVERS. 1.5 to
30 Mc/s. Built-in loudspeaker and stabilised
power supply. Fully metered. An extremely
powerful set with all facilities. Full details
and photo available.

 AMERICAN V.H.F. YAGI. 5 element
beam arrays on 15" high stream lined mount
with co -axial line 30/-.

Many other items too numerous to mention.
Send your requirements. Lists available.
All packing and shipping facilities.

II. HARRIS
ORGAN FORD DORSET

Telephone: Lychett Minster 212

NEW GRAMOPHONE AND SOUND
EQUIPMENT

Qkcs whistle is eliminated most efficiently
with our FM tuner units; for a start try

the tuneable dustcore filter, this costs 18/6.-
BEL, Marlborough Yard. N.19. [0185

BUY1NLi
a new amplifier or rebuilding Inc

La present one 2 See Bernard J. Brown's ad-
verts under New Receivers and Amplifiers. also
Repairs and Service. [0029
TRUVOX Decks. -Amplifier., to suit, 8min.
A Valves, lOw P.P. Latest design, Sep. Power
Unit; Treble lift choke; Var. Bias, Mic. and
Radio inputs, Mixer control. M. Eye indicator.
30-10Kcis response; 19gns.
PRE-AMP/Rec. Units (Meter incl.) from £16.
AMPS. for Wearite Decks; 21gns.
HARDING ELECTRONICS, 120a. Mora Rd.,
London, N.W.2. [3147

APE decks. -Due to cancelled South7
A American export order we have been able

to purchase, on very favourable terms, a
limited quantity of a very well-known tape
deck in kit form which we are offering at a
knock -out price of £611916; full details by
return of post frcm
HOTAX PRODUCTS, Ltd., 59, Gray's Inn Rd.,
London, W.C.1.

E3LINE -VOX disc recording equipments, type63
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
70gns; 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.
GRAMOPHONE AND SOUND EQUIPMENT

-SURPLUS AND SECONDHAND
BS.R. disc cutting table, only £15, a bargain.

Dearden, 11, Tubwell Row, Darlington.
SCOUND equipment, suit large hall, school,

small cinema; demonstration.-Ing, 36.
858Sunny Gardens Rd.. London, N.W.4.. Hendon

3.
QUALITY radiogram, 9 valves, 15 wra3t1t6s1,

vol push-pull output, Hartley -Turner speaker,
Ralllard motor, lightweight pick-up. bass and
treble controls, oak cabinet; offers. -12. Spring -
water Ave., Hackenthorpe. Sheffield, 12. [3162

NEW COMPONENTS
'TRANSISTO RS, robust junction type, also1 associated components.-BEL. Marlborough
Yard, N.19. [0186

CRYSTAL
microphone inserts (Cosmocord

Mic-6). guaranteed brand new; 15/6. post
free. -Radio -Aids, Ltd. (Retail Dept.), 29,
Market St.. Watford.
FLUORESCENT

fittings. Special reducedi63
price offer, 4ft 40w white stoved batten

complete with ballast starter and tube, ready
to plug in, 210/240v a.c 39/6; these are neat
compact fittings suitable for home and work-
shop. -Malden Transformer Supplies, 2A, Cam-
bridge Rd., Kingston. Tel. Kingston 7534.

TRANSMITTING EQUIPMENT
DR522. ET4332B T.U.s for BC375, ,

TR1430, TR1143A offered.-E.W.S. Co.T1131 69
Church Rd., Moseley, Birmingham.
WILCOX-GAY V.F.O. and crystal multip:ier

units; small quantities.
McELROY- ADAMS MANUFACTURING
GROUP, Ltd., 46. Greyhound Rd., London, W.6.
Cables: Hallicraft, London. Tel. Fulham 1138-9.
TRANSMITTING EQUIPMENT -SURPLUS &

SECONDHAND
SALE, ex -Army Tx. type 12, good working

order, mike, key, plus; first £10 secures.-Box 60s2. [3078
COMPLETE Pye 80 Mcs. radiotelephone,0C

master station. 3 mobiles with P.A. equip-
ment, guaranteed; £280.
McELROY- ADAMS MANUFACTURING
GROUP, Ltd. 46, Greyhound Rd., London, W.6.
Cables: Hallic.raft, London. Tel. Fulham 1138-9.

C.A. transmitters, type ET.4332 and
ET.4336, fully reconditioned to maker's

spec., complete with V.F.O. crystal multiplier,
etc.
McEL ROY -ADAMS MANUFACTURING
GROUP, Ltd., 46, Greyhound Rd., London, W.6.
Cables: Hallicraft, London. Tel. Fulham 1138-9.

COMPONENTS -RADAR
1.-723AB Klystrons; available in quantity.
2. --Magnetrons type CV.292, complete withcavities.
3. -Large quantity long length 3cm wave
guides, junctions, cavities, projectors, radiators,
spinners, etc.; immediately available.
ALSO 3cm echo boxes and oscilloscopes.
M cEL ROY -ADAMS MANUFACTURING
GROUP, Ltd.,46, Greyhound Rd., London, W.6.
Cables: Mallicraft, London. Tel. Fulham 1138-9.

CABINETS
CABINETS made to order; send details forquotations.
BASS reflex cabinets, finished in period or con-
temporary styles; see display advertisement.
CABINETS for Goodmans and other loud
speakers (we submitted to Goodmans a Bass
reflex cabinet, of their design, for testing and
this has been approved by them as suitable
for the speaker for which it was made). You
can see your cabinet being made in our cabinet-
making shop; open till Makers)Saturdays.ADavies & Co. (Cabinet , 3, Parkhill
Place, off Parkhill Road, Hampstead. N.W.3.
Gulliver 5775. [3094

EWIS RADIO have the best selection and
finest finish. -See page 134. [0224

WALNUT radiogram cabinets; details.-
cabinetware, la, NeYes St., alacichgrn.

METERS
for all purposes.

AMMETERS,
VOLTMETERS, FREQUENCY METERS

All sizes and ranges.

Moving Iron for
A.C./D.C.

Moving Iron
Magnetic Con-
trolled.

Moving Coil for
D.C. only.

Small round or
square meters
can be supplied
reading up to
50 amps. and
600 volts.

Brand New : also Makers' Surplus
Instruments.

(NOT Govt. Surplus).

Write for :-
FULL LIST AND PRICES.

LESLIE DIXON & CO.
Electradix House,

214, QUEENSTOWN ROAD.
BATTERSEA, S.W.8.

Telephone: MACaulay 2159.

-THE MODERN BOOK CO.
Now

BRITAIN'S LARGEST STOCKISTS
OF BRITISH and AMERICAN

TECHNICAL BOOKS
Applied Electronics by T. S. Gray (M.I.T.).

72s. Postage Is.

Crystal Rectifiers and Transistors edited
by M. G. Say. 21s. Postage 6d.

Practical Television Circuits by F. J.
Camm. 15s. Postage 6d.

Practical Wireless Circuits by F. J. Camm.
10e. 6d. Postage 4d.

The Oscilloscope at Work by A. Haas and
R. W. Hallows. ISs. Postage 6d.

Principles of Transistor Circuits edited
by R. F. Shea. 881. Postage Is.

Millimicrosecond Pulse Techniques by
I. A. D. Lewis and F. H. Wells. 40s.
Postage Is.

Telecommunications Principles by R. N.
Renton. 37s. 6d. Postage Is.

Radio Designer's Handbook by F.
Langford -Smith. 42s. Postage Is.

Principles of Radar by J. F. Reintjes and
G. T. Coate. Hs. 6d. Postage Is.

The Radio Amateur's Handbook, 1954
by the " A.R.R.L." 30s. Postage Is.

Radio Valve Data compiled by " Wireless
World." 3s. 6d. Postage 3d.

Please write or call for our catalogue.

19-23 PRAE.D STREET
(Dept. W.8)

LONDON W.2
Phone: PADdington 4185.

Open all day Saturday.
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CABINETS
WANTED. radiogram and television cabinets,

soundly constructed; stamp for details.-
R. Shaw, 69, Fairlop Rd.. Leytonstone, E.11.

COMPONENTS-SURPLUS AND
SECONDHAND

BENTLEY, Ltd., 38, Chalcot Rd., N.W.I.
Primrose 9090, for speediest mail order,offer:-

GUARANTEED surplus valves. -0Z4 at 5/6.
1A4 7/6, 1A5 5/6, 1A7 14/6. 105 7/6,104 6/., 1G6 6/6, ILA6 8/-, 1LC6 at 8/6.
ILD5 4/6, 1LN5 4/6, 1P5 10/6, 1Q5 10/6,
1T5 10/6, 2A3 6/6, 257 10/6. 2C26 4/-, 2X2
4/6, 2C34 1/9, 3A8 17/6. 357 8/6. 3D6 2/-,
3Q5 12/6, 6A3 10/6. 6AG5 5/6, 6AG7 15/,
6B4 7/6, 6C8 8/-, 6E5 9/-. 6F7 6/-, 6F8 7/-.
6G5 7/-. 6G6 6/6, 6H8 10/6, 6J6 7/-, 6J8
10/6. 6K6 6/6, 6L5 7/6. 6L7 7/6. 6N7 7/6.
6S7 8/6. 6SC7 10/-, 6SH7 5/-, 6SR7 8/-,
6ST7 8/-. 6Y7 15/-, 7A4 8/6, 7A7 8/6. 7B6
8/6. 758 7/6 7C7 8/6, 7E6 8/6. 12A5 7/6,
12AH7 12/6. 12H6 3/-, 12SC7 7/6, 12SH7 5/6.
12SR7 7/6, 12Z3 8/6, 13D1 8/-

'
13D3 8/,

14B6 10/6, 14F6 10/6. 25Y50 86, 27 7/6.
30 7/6. 39/44 5/-, 41MDG 12/6, 41 10/6. 55
12/6, 56 12/6. 57 8/6, 58 8/6. 70L7 15/6, 76
7/-. 83 10/6. 85 10/6. 154V 7/6, 813 70/, 866
15/-, 955 5/-.1299 5/-, 1622 9/-. 1626 8/6.
7193 2/6, 9002 6/-, 9003 6/6, A20B 4/-, A23A
10/6, A27D 17/6, A30D 5/6 A3619 10/6, A4OM
10/-, A50A (7 -pin) 7/6. (5 -pin) 5/- A5OM
(7 -pin and 5 -pin) 7/6. A70C 12/6. A80A 10/6.
AB1 4/-. AC/P (6 -volt) 6/6. BL63 7/6. COB
8/6. C2C 4/-. C2319 7/6. C3OB 6/-. C36A
10/6, C5OB 2/6. CSON 3/-. C70E 12/6. CV6 1/6.
CV73 4/-, CV210 45/, CV271 10/6, CV173 12/6.
CV286 10/6. CV287 10/6, CV303 9/-, CY1C 8/6.
D43 5/-, DC2Pen 15/-, DC/SG 15/-. DC3/
HL 10/6. RC/HL 10/6. DH 10/6, DPT 15/6.
DVSG 15/-, E1148 1/6, EL81 10/6, EL83 15/6.
HD21 7/6, K23A 8/6, K305 2/- K30G 4/6.
K33A 12/6, K4OB (5- & 7 -pin) 8/6, K4011 7/6.
K5ON 10/6, K5OM (5- & 7 -pin) 8/6. K7OB 3/6.
K77B 7/6. K80A 10/6, K8OB 10/6. KTW62 5/-,
ME1400 12/-, MPT4 (5 -pin) 12/6, (7 -pin) 10/6,
MP4I 7/6, 0M5 7/6. OM5B 10/6, Pen20 12/6.
PM256 5/-, RK34 2/-, RL18 7/6, SD4 17/6.
SG2 7/6, SG215VM 7/6. TDD2 8/6, TH4 10/6.
TP20 10/6. UR2 10/6. VDS 15/-, VP20 15/,
VR53 5/-, VR54 2/-, VR55 7/6. VR56 4/6.
VR57 8/-, VR91 5/-, VR136 6/-, VT501 6/-.
VU111 3/-, VU120A 3/-. WD30 17/6. WD441
17/6, X66 7/6, X73 10/6, 2152 10/6. Hundreds
of other types in stock.
ELECTROLYTICS. Ali. cans: 16 X 8 X 8mfd
500v 3/6. 8X8X8mfd 400v 3/-, 16mfd 500v 2/9,
8mfd 500v 2/6. 32mfd 350v 2/-, 24mfd 350v
1/9, 4mfd 200v micropack 12mfd 50v
micropack 9d. L.F. Chokes, 500ohm 3/ -
NEW surplus multi -ratio semi -midget output
transformers, 2/-: 550ohm and 100K wire -
wound pre-set pots. 1/6: Volume controls.
50K. less switch Wain spindle, 1/-; ditto 100K
short spindle. 6d; with switches 50K. 10K.
3/-; 1/2meg, lmeg, 2meg. 3/6; Westectors WX6,
WI. 9d: metal cased condensers. 0.01. 0.001.
0.002. 0.005mfd, 4/- doz.; 0.1mfd 350v Mica -
mould, 6/- doz.
NEW wirewound vitreous resistors. lOwatt 40,
70. 75, 90, 130, 150, 270. 500. 680, 680, 800.
1K, 1.5K, 2K 2.2K 2.7K 3.2K. 3.5K. 4.3K,
4.7K, 5K, 6.8K, 7.5K, 15K. 20K. 25K. 30K,
35K, 39K, all 1/- each; 20watt. 100. 400, 500.
850, 1K. 10K, all 2/- each; Rectifiers Sele-
nium. RM4, 12/-. 260v 80ma 7/6.
WESTINGHOUSE. 250v 40ma. 4/-; 250v 80ma.
7/-; plastic units with volume and selector con-
trols, ideal for crystal sets. etc., 3/-; terms.
cash with order or c.o.d.' postage extra; 24hr
postal service; s.a.e. for 'free lists. [3026

SUPREME
RADIO, 746b. Romford Rd.. Manor

Park, London. E.12. Tel. Ilf. 1260. Est.
19 yrs.
" SUPREME " for summer radio and television
bargains at the right price:-
ELLIPTICAL P.M. speakers, 2 to 3 ohm V/coil.
7inX4in, our price 15/11 ea.: another smashing
bargain! 5in P.M.. 2 to 3 ohm V/coll, with
trans. platform. 12/6 ea.
TAPPED filament trans. Primary 0 -210v -230v -
250v, sec., 0-2v 4v -6.3v at 1.5a, really a bargain
at 6/6 each.
FILAMENT trans. Primary 0-250v, secondary,
6.3v at 1.5 amp, 5/9 ea., or 3 amp type, 8/9 ea.
VOL/controls: Small type, with S/P switch, and
L/spindle, 1 meg., 1A meg. or 1/,, megohm, bar-
gain price 2/6 ea.
POPULAR value, 14 and 1/aw resistors, 3d ea. or
2/6 per doz. or ass. doz.
STEEL chassis in grey finish, ready punched.
for sup/het layout, 14inX6inX3in, our price
2/6 ea.
STILL the best value money can buy!! Crystal
sets in brown bakelite case, 31/inX23/,,,inXlin.
wired ready for use, with crystal diode as de-
tector, cannot repeat, 7/6 ea.
TERMS c.w.o., no c.o.d.
SEND 9d extra for postage orders under £5.
244d s.a.e. all enquiries and list. [0021

GERMANIUM diodes. 1/- each; large Quanti-
ties cheaper.-B. D. C., 591, Green Lanes.

London. /4.8. [2930

SOUTHERN
RADIO SUPPLY. Ltd.. 11, Little

Newport Street London W C.2. See our
displayed advertisement, page 128. 10016

ELECTRONIC Components. Send stamp for
interesting comprehensive bargain list

A. McMillan. 5, Oakfield Rd.. Bristol. B. 12846
BRAND new surplus volume controls, 1.000

ohms, long spindle. 6/6 dozen: lists free.
-Bardwell & Co., Sellers St., Sheffield,

12927
B.C.221 mod, as new, orig. calib. book, £20:

mains x/f 230v 50c/s, sec 500-0-500, 425
ma; 6.3, 4.2a; 5, 6a; 6.3, .3A; all c/t, ps/ap opt
x/f 50w, PRI, 3.3k, 2.5k into 600ohm, choke
500ma 10h; offers.-Pugh. 98, Union Rd.,
Leamington Spa. [31161

REAL HIGH FIDELITY
at modest cost . . .

 Manufacturer -to -Consumer policy saves you s cost!!
We are now specialising in the supply of units for making up high-fidelity Radio and Record -reproducing
Equipments for use in the Home, small Halls, Schools and Gramophone Societies and single items for
replacing in existing equipments and radiograms.
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 enqpities 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(d. stamps for your copy now. It may well save you pounds.

No. I " SYMPHONY " AMPLIFIER 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 possible
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 far more important
than mere nominal linear response of the amplifier,
as the pick-up, speaker, etc., are not linear.
Independent Scratch -Cut is also fitted and special
negative -feedback circuit employed. The Amplifier
can accommodate a wide variety of records from
old 78's to new L.P.'s. Input is for all types of pick-
up of 0.2 v. output or more and there is full pro-
vision (and power) for Radio Tuner. It is available
to match 2/3 or 15 ohms speakers. Price: 1- gns.
(carriage 5/-). Fitted in Portable Steel Cabinet,
35/- extra.
No. 2 " SYMPHONY " AMPLIFIER as No. I
but with 10 -watt Push -Pull triode output and
triodes throughout. Woden mains and output
transformers and choke. Full provision and power
for Tuner. Output tapped 3, 7.5 and 15 ohms.
Competes with the most expensive amplifiers
on the market yet costs only IS gns. (carriage
5/-). Fitted in portable Steel Cabinet 2 gns.
extra.
"SYMPHONY" AMPLIFIERS with RE-
MOTE CONTROL. Both the above model
Amplifiers are available with all controls on a
separate Control Panel with up to 4 feet flexible
cable which simply plugs into the amplifier.
Enables the Amplifier proper to be set in the
bottom of a cabinet whilst the controls are
mounted conveniently higher up. Extra cost
2 gns.
"STUDIO SYMPHONY" AMPLIFIERS,
Models I and 2, new models specially designed
to get the maximum out of the revolutionary new
Collaro Studio pick-ups and heads type " P."
Specification as per our Standard Symphony
models but with high -gain, low -noise, built-in
Pre -amplifier stage with separate switched
correctors for Std. and L.P. Third position on
switch provides input matching for Acos and
similar output pick-ups. These remarkable
new models thus provide all the facilities and
matching of our Standard Symphony Amplifiers
PLUS the specialised Collaro matchings. Send
for copy of " The Gramophone " review of these
instruments. Price: No. I, 12 gns.; No. 2, 17

gns. Carriage Sf-.
CURRENT GARRARD PRODUCTS AVAILABLE
FOR IMMEDIATE DELIVERY FROM STOCK
AT PRESENT.
3 -SPEED GRAM UNIT MODEL "T " with
new type turnover pick-up head, L10/12/8, post
2/6.
MODEL TA as above, but with plug-in turnover
head, L10/16/-, or with two separate high fidelity
Acos HGP35 heads, 612/15/6. Unit less heads,
L8/11/-, post 2/6. Heads, 42/3 each, post 1/-.

MODEL TB as above but with long pick-up arm.
Less heads, E8/11/-, post 2/6.
Heads to fit this unit: Decca XMS, 55/-, Decca
Crystal, 35/-, Garrard Standard Magnetic,
25/-, miniature magnetic low impedance, 25/-,
miniature magnetic high impedance, 35/-. Post
on heads II-. Unit can be supplied with any
combination of above heads and is carefully
adjusted for stylus pressure on despatch.
RC110 NEW MODEL AUTO -CHANGER
with new type turnover head, L13/1916, carriage

MODEL RC75A, less heads, £I5/416, with new
turnover head, £171916, with two separate Acos
HGP39 heads, L19/161-, carriage 5/-.
RC80, less heads, EI711/7, with new turnover
head, £191617, with two HGP39 heads, £211131-,
with Garrard head for miniature fibres for
Standard, and Decca crystal for LP, L20/12/-,
carriage 5/-.

COLLARO latest model A.C.3/544 3 -SPEED
GRAM UNIT, with new " STUDIO " Pick-up
type " 0 " or " P," E10/6/1, post 2/6.
COLLARO latest model 3RC53I AUTO -
CHANGER. We are pleased to say that after
most careful and rigorous trial, we can highly
recommend these latest improved Auto -Changers
by Collaro. The standard of engineering is of
the highest and in addition to being very easy and
quick and fool -proof in operation, they are fitted
with the revolutionary high-fidelity plug-in
"STUDIO " Pick-up heads of which the Type"0 is matched to radio sets and medium-gzin
amplifiers and the Type " P " is designed for
high -gain amplifiers. The Type " P " is exactly
matched to our new model Studio Symphony
Amplifiers. The price complete with either type
pick-up head is £15131-. The 3RC532 as above,
but mixes 10 -inch and 12 -inch records, costs
617/10/-, carriage 5/-. Delivery from stock.
Illustrated leaflet 24d.
COLLARO " STUDIO " PICK-UP (Arm and
Head) type " 0 " or " P," 74/8, post 2/-.
ACOS GP20 Hi -g PICK-UPS. Arm with
one HGP39 head (Standard or L.P.),£3/819, or
with both heads, ES/111-. Post 1/6. Heads
separately, 42/3 each. Immediate delivery.
TRANSCRIPTION MOTORS IN STOCK.
COLLARO MODEL 2000, less pick-up, 6131916.

COLLARO 2010 with pick-up complete on unit
plate, 618/4/9.
CONNOISSEUR, 621/1713.
GOODMANS CORNER CABINETS
for the AXIOM 150 Mark 2 manufactured by us to
Messrs. Goodmans' measurements. Height,
46in. Price: complete kit in plain board with
felt, 8 gns. Price ready built, 10 gns. Finished
in figured walnut, 16 gns. Ocher veneers to
order. Carriage extra according to area.
"SYMPHONY" BASS REFLEX CABINET
KITS. 30in. high, consist of fully -cut tin. thick,
heavy, inert, non -resonant patent acoustic
board, deflector plate, felt, all screws, etc., and
full instructions. 8in. speaker model, 85/-; 10in.
speaker model, 97/6; I2in. speaker model,
45/716. The design is the final result of extensive
research in our own laboratory and is your
safeguard of optimum acoustic results. Carriage
7/6. Ready built, 10/6 extra.
"SYMPHONY" BASS REFLEX
CABINETS, as above but fully finished in figured
walnut, oak or mahogany to our own design
and to match our Console Amplifier Cabinet, enab-
ling the housing of a whole equipment in a two-piece
suite, cost: I 2in. speaker model, 611/10/-; 10in.,

1 1 ; 8in., E10/10/-. Carriage according to area.
The 10in. model is ideal for the WB HF 1012
(see "The Gramophone " review March).
CONSOLE AMPLIFIER CABINETS,
33in. high, lift -up lid with piano hinge take Gram
Unit or Auto -changer, Amplifier, Pre -amplifier,
and Radio Feeder Unit, finished medium walnut
veneer to match our veneered Bass Reflex Cabinets.
De Luxe version, 10 gns., carriage according
to area. Other veneers 10:- extra.

HIRE PURCHASE FACILITIES
NOW AVAILABLE on orders of EIS or over.
Send one-third deposit with order, balance
over 6 or 12 monthly instalments. State
which required.

NORTHERN RADIO SERVICES
II & 16 KINGS COLLEGE RD.,

ADELAIDE RD., LONDON, N.W.3.

Phone: PR1mrose 8314

Tubes : Swiss Cottage and Chalk Farm.
Buses : 2, 13, 31, 113. 187.
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" AUTOMAT " CHARGERS and
D.C. from A.C. POWER PACKS
as supplied to Ministries, Airline Co's., etc, up
to 350 watts output. Correct design, best
materials and workmanship.
Selenium Rectifier Stacks, S.T.C., Westalite,
G.E.C., etc. 40 ma to 10 amp, 2v to 400v.
STANDARD CHARGERS. Truck battery booster
compact, automatic semi constant voltage battery
charger specially designed to keep truck, car or tractor
batteries fully charged, operates on A.C. 220/245 v.
line, damp-proof, ultra reliable, 6 v./12 v. model output
5 amp, weight 151 be., 26/5/-, care. 3/.. Ditto 24 v./12 v.
£11/10/-. 12 v. 3 amp., 65/-, carr. 2/3. Ditto, 6 v.
3 a./12 v. 2 a. 65/-, also original 6 v./12 v. 2 amp.,
59/6, pp. 2/, Wt. 81b.
FOOLPROOF CHARGER KITS. Genuinely trouble
free and ultra reliable. As sold for 11 years through

" W.W." with full data
sheet and Instructions.
No. 1 Kit (as Must.)
Westalite 3 amp. recti-
fier, 65 watt tapped,
impregnated trans., bal-
last bulb, for 2 v., 6 v.,
12 v. charger, all
rectifier troubles elim-
inated, 42/-. PP. 1/10.
Handsome steel ease,
ready punched, louvred,
enamelled, 1216. No
SA Kit. 3 a. rectifier,
65 watt trans., ballast.

res., ammeter for 2 v., 6 v., 12 v., 3 a., 52/6, PP 1/10.
No. 2 Kit. 12 v. 2 amp. rect., 45 watt trans., ballast/
indicator bulb for 2 v. 6 v., 12 v. charger, 36/6.
Case 12/6, p.p. 1/10. Wt. 8 lb. W. case. 1 to 20 cell
1 amp. kit for small radio store, 78/6, pp. 2/-. Senior
Model, for 6 v./12 v. at 4 to 5 amp., 12 v. 5 amp.
S.T.C. rect., 85 watt trans., ballast bulb, 84/, P.P.
2/.. Slider Kit, 120 watts trans., 14 v. 6 amp., large
finned type rect., slider res., high grade ammeter,
wt. 17 lb., for 0 v.112 v. charger, 84/13/... carr. 4/-.
SELENIUM RECTIFIERS, new stock not surplus, best
makes 6 v. 1 a., 4/-, 12 v. 1 a., 6/6, 6 v. i a., 3/-, 6 V.
2 a., 7/6, p.p. 6d. 12/15 v. 3.4 amp., 15/8. Pp. 94.,
24 v. 3 amp., 27/6, 24 v. 1.5 amp., 18/8, pp. 9d. 6v. 4
amp., 15/6. 12/14 v. 6 amp., large finned type, 32/-.
PP. 1/-, 24 v. 5 amp., 64/4. Small space h.t. recta., .450

v. 60 m/a., 7/6. 950 v. 100 mia. bridge, 14/8. PP
230 v. 200 m/a. bridge, 22/-. Many others, h.t. and I.t.,
with or without transformer.
" RENEWBAT." Battery desulphator and conditioner
Car size 3/-, post 611.

CHAMPION PRODUCTS
43. Uplands Way, LONDON, N.21. Phone LAB. 4437

NEW G.E.C., S.T.C. AND " WESTA-
LITE " SELENIUM RECTIFIERS.
Largest L.T. range in Great Britain.
Latest Current Products. NOT Surplus.

CURRENT PRICE LIST
DEDUCT 15% FROM S.T. & C. PRICES.
S.T. & C. E.H.T. K3115, 4,5; K3,45, 8,2;
K3!50, 8/8; K3/100, 14/8.
BRIDGE CONNECTED FULL WAVE.
17 v. 1.2 a., 16/4; 1.6 a., 26/-; 2.5 a., 29/-;
3 a., 30'-; 4 a., 34/6; 5 a., 37/6; all post free.
33 v. 0.7 a., 24/3; 1 a., 281.; 1.5 a., 45/-;
2 a., 51/-. 3 a., 52/-; 4 a., 62/-; 5 a., 67/-;
all post 1/-. 54 v, I a., 38/6; 1.5 a., 62/-;
2 a., 69/-; 3 a., 70/-; 5 a., 93/-; 72 v. I a., 49/-;
1.5 a., 78/-; 2 a., 81/. 3 a., 92/-; 5 a., 122/-;
100 v. I a., 70/-; 1.5 a., 112/-; 2.a, 128/-;
5 a., 174/-; all post 1/2.
BRIDGE CONNECTED HEAVY DUTY
71in. SQUARE COOLING FINS. 17 v.
6 a., 49 6; 10 a., 56'-; post 1/6.
BRIDGE CONNECTED HEAVY DUTY
Funnel Cooled, also
71in. SQUARE COOLING FINS. Re-
vised price, same both types. 17 v. 12 a.,
102!-; 20 a., 118/-; 30 a., 164/-; 50 a.,
E12/15/-; 33 v. 6 a., 9I/-; 10 a., 104/-; 12 a.,
168/-; 20 a., I88!-; 54 v. 6 a., I20/-' 10 a.,
142/-; 72 v. 6 a., 154/-; 10 a., 178/; 100v., 6 a.
Ell; 10 a., E12/15/-; all post 1/10,

" WESTALITE " (BRIDGE), 12-15 v.
D.C., 1.2 a., 15/10; 2.5 a., 27/8; 5 a., 31/9;
10 a., 5416; 20 a., 99/6; 30 a., 144/10; 50 a.,
257/.; 24 v. 1.2 a., 15/10; 2.5 a., 27/8; 5 a.,
51/-; 10 a., 927; 20 a., 176/2; 36 v. 1.2 a.,
27/8; 2.5 a., 51'-; 5 a., 69/10; 10 a., 130/9;
E.H.T. RECTS., I4D, 134,22/-; 36 E.H.T. 60
31/10, all post extra.

Wholesale and Retail
Special Price for Quantity.

T. W. PEARCE
66 GREAT PERCY STREET, LONDON, W.C.1
Off Pentonvi I le Rd. Between King's Cross and Angel

COMPONENTS-SURPLUS AND
bEGONDHAND

RADIO CLEARANCE, Ltd., 27, Tottenham
Court Rd.. London, W.1. Tel. Museum 9188.

ELECTROLYTICS. capacity, voltage, size, type
of mounting, price post paid: 400, 6v, 1X2In.
lug, 1/9; 250+250, 6v, 1 X 2in. lug, 2/-;
40+40, 150v, 1,,,5X2. clip, 2/9; 40. 150v,
15(2, clip, 2/6; 20+20, 275v, 1X2, lug,
3/3, 16+32, 2/5V, 1X2, lug, 6/0; for
16, 275v, 1X2, cl,p, 3/3; 60+100, 275v 13A,X3,
lug, 4/6; 100. 275. 350v, 11/4X., clip, 3/6; 32+12,
350v, 1%X2, clip, 4/-; 16+16+16, 350v. 1.3/.X
2, clip, 1%X2, 4/9; 16, 350v. 54X2, tug. 1/9;
40-1-40. 3Wv, 1X3. lug, 3/6; 10 450v, 3/4)(2.
lug, 1/6. 16, 450v. ,/4X2, tag, 2/9; 20, 450v,
1X2, 2/3; 32, 450/525v, 1./8)(2, clip, 3/9; 30+30,
450v+20m1 25v, 1%X3, lug. 5/-; 15+15.
450v+20mf 25v, 11/8)0, lug 4/6: 200, 6v,
,,aXls/.., clip, 1/6: 100. 12v, alxX1%, clip, 1/9;
8, 450v, 1X2 2/-; 50, 1-2v. ./..X1./A. tag.
1/6; 150, 25v, %X14.. clip, 2/-; 250, 12v.
3/,..X134.. wire 2/3; 16+16 450v, 11/8X2. clip,
4/-; 40+40. 275v. 13/8X2. clip, 3/3; 24+24+16.
350/425v. 1%X2, clip, 4/9: 60+200. 275/350v,
1.41X40/,, clip. 6/6; 4. 150v. 3/4X13/,.. clip, 1/1:
500. 12v. 13/4X23/... clip. 2/-; 8, 350v, 34X2.
clip, 1/9; 32+32, 350/425v, 134, x 2. clip5/-: 8+16. 450/525v, 1X2, clip, 4/-: 2.
450/525v. 3/4X1.54. tag. 1/6; 2, 350v. 3/..X144.tag, 1/3, 8. 450v. /-1/.4X'.4. clip 1/9; 32+32. 450/
525v, liAinX3in, wire ended, 5/6; all all cans.
some with sleeves, all voltrges, WKG, surge
where marked new stock, guaranteed.
TELEVISION! Set of 3 components. comprising
line output trans., with E.H.T. winding to give
7kV, us.ng EY51 (heater winding for EY51 also
included), and fitted with width control scan-
ning coils, low impedance line and frame. focus
coil (res. 10,000Q, current approx. 20 mA);
the set of 3 foe 42/-, plus 2/- post, diagram of
line trans. supplied.
PERSONAL receivers, 3 valve T.R.F. using IT4s,
contained in handsome bakelite case with lift -
up lid, size 7X612X5in with lid closed, plastic
carrying handle tram, AE in lid. these receivers
cover the medium waveband and operate from
self-contained, dry batts., standard types,
W1435 and U2. output to a pair of lightweight
'phones (H.R.), controis, SM tuning and re-
action, opening lid switches on, supplied brand
new, with valves, batteries, 'phones, an ideal
set for invalids, hos. patients, etc.. these re-
ceivers are not Govt. surplus and are offered
ready to play; carr. paid £4/10.
UNIVERSAL amplifiers. 8 -valve 20watt A.C./
D.C., black crackle chassis, and black and
chrome cover, overall size 151/21nX71/2inX7in.
First-class components (Partridge 0.P.T., and
driver, Gardner choke. A.E.E. Mu -Metal input
trans. for mike) Valves, 2XEF37, 4XCL33,
2 XUR3C. Switched input for 'sigh or low imp..
top cut and bass cut switches. V.C.. mains
switch, mains plug and socket, 220-250v, iso-
lated chassis, 151) output. Wired and tested.
ready for use, with valves, brand new,
£10/19/6, carr paid
5mA meters, moving coil, bakelite case, 2in
square, flush mounting, new, boxed; 7/- post
paid.
MAINS trans., 250-0-250v, 80ma, 6.3v, 2.5A,
6.3v. 0.6A, Pri. 0-210-230-250v. 12,- post paid.
MAINS trans., Pri. 200/250v, sec., 305-0-305v,
80mA, 800v 5mA, 6.3v 4.2A 6.9v 0.4A, 2v 2A.
4v 1.1A, 5v 2.3A; these tram. have been taken
from ex -Govt. equip.; some may have tag
panels broken, but guaranteed O.K.; 13/- post
paid; Ideal for scopes.
RADIO CLEARANCE. Ltd., 27. Tottenham Court
Rd London. W 1 Tel 9199 1010 9
BARGAIN parcels. -75 different resistors, 14w

to 3w for 10/-; 10 different high watt
green vitreous resistors, 20ohm to 50k (20w to
100w). for 10/-; 40 condensers, 5pf to lmf,
for 10/-; 10 different potentiometers, 250ohm
to 2m, for 10/- (all less switch); any 4 parcels
for 36/-, all carr. pd.; no used goods; money
back guarantee.-Gladstone Radio, Gladstone
Place. Newton Abbot, Devon. 13084

WANTED, EXCHANGE, ETC.
VHF test equipment.
TS47AP, TS174, TS175/TI, TS148 or TSX-4SE:
analysers; BC221 freq meters, TS69, and any
U.S.A. test gear; Klysrons type 723/AB, 2K33
2K39 2K41; receiver, APR4 and units TN16
17-18-19; RCA AR88D, S27 and SX28s and
S27CA; microwave equipment; highest offers
given by return.-Ger. 8410. Universal Elec-
tronics, 27. Lisle St., Leicester Square, Lon-
don, W.C.2. [0229
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. [0176ALL cables and flexes bought.-B.D.C., 591,

Green Lanes. London, N.8. 13152
WANTED. Tuning units, TN17, TN18, TN19,

for R54/APR4: £50 each offered.-Box
4963. [0261
WANTED, British radio test sets, Type 35

U.S.A. field strength meters, A.M. Ref.
110S/20.
STARAVIA, Blackbushe Airport, Camberley,
Surr . [2954

WANTED, BC610 Halicrafters, ET4336 trans-
mitters, AR88s receivers and spare parts

for above; best prices.-P.C.A. Radio, Beavor
Lane, Hammersmith, W.6. [0079'X/ANTED, R.C.A. speech amplifiers, type
V V M1-11220 J or K, and aerial tuning units

BC939a.-Offers, stating quantity and price, to
P.C.A. Radio, Beavor Lane, Hammersmith.

'W.6. 10080
WANTED, set manufacturers' or ex -Govern-

ment radio equipment, large or small quan-
tities of valves, electrolytics, speakers, meters,
also components.
LOWE BROS., 5, Fitzroy St.. London, W.1.
Tel. Museum 4389. [2703

Specialists fn Sub-
miniature Telecommuni-
cation Components

AIR DIELECTRIC TRIMMERS 70pF

Illustration (approx.) actual size

12 Vane type 500 Volts
Width 16.5mm Length 22mm
Height 19mm Insulation 10,000 megs.
Power Factor less than .001
Temp. Coe,. 50 parts, million °C

DEVELOPMENTS CO. LTD.
ULVERSTON, NORTH LANCS

Tel: ULVERSTON 3306

FINISHED BUILDING
THAT CHASSIS ?

Why not have the
cabinet made to your
own specification !

Send sketch and full details-we will quote
by return. Or send If. for our latest
illustrated catalogue of T/V, Radiogram,
Table, Corner Baffle Cabinets, etc., in all
of which the radio panel, motor and baffle
boards may be cut to suit your own
requirements.

Components
We hold extensive stocks of Radio and TiV
components. No list available.

Chassis
Send for free leaflet on our latest 5 valve,
3 waveband superhet radiogram chassis.

Amplifiers
Send for details of our domestic 4/ and 5
watt amplifiers.

Tape Recorders
The latest 2 -speed " ELIZABETHAN "
model available at 48 gns. Send for details.

LEWIS RADIO 4'0.
Dept. 854, 120, Green Lanes,
Palmers Green, London, N.13

Tel.: BOWes Park 6064
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WANTED. EXCHANGE. ETC.
WANTED. HRO coils. Rxs, etc., A.R.88s.

BS348s. 527s, etc. -Details to R.T. & I
Service, 254, Grove Green Rd.. London. E 11.
Le . 4956. 10163

RGENTLY wanted, manuals or instruction
books, data, etc., on American or British

Army, Navy or Air Force radio and electrical
equipment. -Harris. 93. Wardour St.. W.I.
Tel. Gerrard 2504. [2950
WANTED. good quality communication rxs..

domestic radios, test equipment, etc.; top
prices paid, estaolished since 1937. -Millers
Radio, 38a, Newport Court, 1 min. from Leices-
ter Sq. Tube. Tel. Ger. 4638. Call, write or
send. Hours of business 10-6 p.m. Open all
day Saturday. 10199
WANTED, signal generators types 30, 31, 51,

53. 54. 56 and 101; also any American test
equipment with prefix TS or BC; American re-
ceivers types AR88. APR4 or similar. -Send
price and details to Hatfield Instruments, Ltd ,
175, Uxbridge Rd.. Hanwell, W.7. Tel. Ealing
0779/9857. 10037

VALVES WANTED
ALL types valves wanted; state price and

quantity, especially 813. 931A, 723A/B, etc.
-Box 5768. 13014
ALL types of valves required for cash; state

quantity and condition. -Bentley, Ltd.. 38,
Chalcot Rd., N.W.1. Primrose 9090. [3114

60/- tip:go 808,
fotlype7263A/Bs 7a3-. Asir .

etc., any
arney-

quantity.-Write/tel. Pype Hayes Radio, 606.
Kingsbury Rd Birmingham 24. Erdington
4942. 12456

REPAIRS AND SERVICE
MAINS transformers rewound, new trans-

formers to any specifications.
MOTOR rewinds and compete overhauls; first-
class workmanship; fully guaranteed.
F.M. ELECTRIC Co. Lai., Potters Bldgs..
Warner Gate, Nottingham. Est. 1917. Tel. 47898.

ISH & Co., Ltd., Vanguard Works, Poo.e.
[0113

ADorset.
MAINS transformers. E.H.T.s, line outputs.
frame transformers, chokes, fle:ds. solenoids.
etc., copy rewound or to specification: all types
vacuum impregnated.
NEW transformers manufactured to your
specific requirements. incivaing the " C ' core
range of quality transformers and chokes.
TOROIDAL coil winding capacity avai.ab:e.
YOUR enquiries will receive orompt attention
when addressed to:
AISH & Co.. Ltd. (Transformer Dept.). Van -

Lard Works, Poole. Dorset, 129.13
OUDSPEAKERS repaired promptly. -Model

Loudspeakec Service. Bullingdon Rd..
Oxford. 12837
SERVICE sheets, hire, sale; valve list, inclua-

ing obsolete types. M. -Gilbert, 24, Frith -
villa Gdns., London, W.12 S.a e. enquiries.

[2920

SERVICE
sheets for hire or sale, over .000

models, radio and television; s.a.e. en-
aulries.-W. Gilbert. 24, Frithville Gardens.
London, W.12. 12874

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
MAINS transformers, E.H.T. line outputs.

chokes and field coils, etc., promptly and
efficiently rewound or manufactured to any
specification; 12 months' guarantee.
LADBROKE REWIND SERVICE, Ltd., 820a.
Hama' Rd.. Kensal Rise. N.W.10. Lad. 0914.
ELECTRICAL test instruments repaired and

standardized, all types British or American.
ammeters. voltmeters, ohmmeters DC/AC
multi -range meters, etc.: meters converted to
specification
THE ELECTRICAL INSTRUMENT REPAIR
SERVICE, 329, Kilburn Lane, London, W.9.
Tel. Lad. 4168. 12821
AAUDIO Equipment repaired/rebuilt or mcd,

fled. disk or taps recorders/amplifiers/
sound projectors, quotations without obligation.
extended payments available above E15.-Ber-
nerd J. Brown. 33, Goldhawk Rd.. London.
W.12. [0025

any24- transformer;Uservice 're6wimnetmhsa'inTiaornagti% and
Lf.s., etc.; all types of new trans., etc., sup-
plied to specification; business heading or ser-
vice card for trade prices. -Majestic Winding
Co., 180, Windham Rd., Bournemouth. (2526
AS professional sound recordists and mem-

bers of the Association of Professional Re-
cording Studios, we are particularly well quali-
fied to give advice and service on all aspects
of sound recording and reproduction. Design of
tape equipment a speciality. Circuits designed.
repairs and modifications carried out quickly.
Advice freely given. See also be!ow:-
COMPREHENSIVE service to trade and ama-
teur design, manufacture and repair of elec-
tronic equipment carried out by specialists;
equal attention given to small or large orders.
See also below:-Autochangers, 48 -hour service,
cleaning and adjusting at fixed price of 45/ -
plus carriage: also all repairs carried out: trade
enquiries invited: callers by appointment only
p'ease.-Ariel Sound. 57. Lancaster Mews. Lon-
don. W.2. Tel. Paddington 5092 (2 lines)..
ARMATURE rewinding service to the trade.

vacuums, drills. grinders hood dryers.
dental motors. vacuum cleaner armatures re-
placed from stock, 24 hours service: every job
guaranteed; we also specialise in complete over-
hauls and rebuilds of vacuum cleaners; all
vacuum cleaner parts, hoses. bearings. fans.
brushes, for any make in stock.-Regam Elec-
tric, 95, Park Lane. Leeds. 1. [0028

FOR OVER 20 YEARS THERE

HAS BEEN AND STILL IS

ONLY ONE

Specialists in the manufacture of the

HIGHEST QUALITY CHASSIS

RADIOGRAM°
CHASSIS

Model
FC.38

We have a comprehensive range
of superb Chassis ranging from

8 valve Superheterodyne to a 15 valve Band -
spread receiver. The three most popular
models, universally acclaimed are:-
FC.38 -8 valve - all -wave - Price £23/131-

(inc. tax).
R.F.41-10 valve -all -wave -Price £31/19/8

(inc. tax).
EXP 125/A - 14 valve - all -wave - Price

£48/19/5 (inc. tax).

RADIOGRAMS We now have a fine
range of High Fidelity

Radiograms which are much in demand. The
standard model incorporates the magnificent
FC.38 chassis, the new latest 3 -speed inter-
mixing record changer, and high flux 10in.
loudspeaker. The cabinet is finished with a
beautiful walnut veneer.

Standard
Radiogram
Price 69
Gns. (Inc.
Tax).

TELEVISION TheTV 5.
Range is

available in many forms and incorporates all the
most up-to-date improvements such as 5-cha-i-
nel selector switching and aluminised flat faced
tube and tinted filter.
* IS NOWE FOR AN
ADAPTORPROVISIONWHICH WILLENABLE YOU
TO RECEIVE ALL 13 CHANNELS,
WHICH WILL BE AVAILABLE AT A
NOMINAL CHARGE WHEN REQUIRED.
The TV.5 Range really gives the TRUE
BLACK AND WHITE PICTURE.
TV.5 14in. Chassis, £54/-/3 (inc. P.T.).
TV.5 14in. Table Model, £61/19/- (Inc. P.T.).
TV.5 14in. Console, £72/9/- (inc. P.T.).
TV.5 17in. Chassis, £64/15/11 (inc. P.T.).
TV.5 17in. Console, £82/19/- (inc. P.T.).

Our Showroom at the address shown below
is open daily from 9 a.m. to 6 p.m. (Satur-
days 5 p.m.) and we are always delighted to
demonstrate any of our Models or supply
any information regarding them. If unable
to visit us please send for the specifications
you may require.

ARMSTRONG YrvEttliragi CO. LTD.
WARLTE RS ROAD, HOLLOWAY, LONDON, N.7

Telephone : NORth 3213/4

REPAIRS AND SERVICE
REWINDS and, conversions to mains and out-

put trans, pick-ups, fields, clock coils, etc.,
from 4/6: PP equipment a speciality; all work
guaranteed.-N.L. Rewinds, 173, High
Willesden Green. N.W.10. Tel. Wordsworth
7791.

PAINTS. CELLULOSE. ETC.
PAINT spraying handbook, 3/6 post free. cellu-

lose and synthetic paints and all spraying
requisites supplied; catalogues free. -Leonard
Brooks. 53. Harold Wood, Romford. 10207

BUSINESS AND PROPERTY
NORFOLK, Wroxham.-Substantial buildings

containing 14,300 sq ft floor space with
two exce:lent flats; detached cottage and 11
acres wood- and park -land; suitable for light
industrial or storage purposes; freehold: vacant
possession; price £7,500.
FURTHER particulars of J. R. E. Draper,
Wroxham (Tel. 35); or 19. Castle St., Norwich
(Tel. 24424). [3119.

BUSINESS OPPORTUNITIES
OLD -ESTABLISHED firm of exporters in[ the

electronic field, invite manufacturers seek-
ing overseas sales to communicate Box 0239.

WORK WANTED
ELECTRONIC work and machining.-BEL,

Marlborough Yard, N.19. Tel. Arc. 5078.
, wiring of all types of electronic

eqpt., control panels, switchboards. etc.-
R.A.E.. 377, High Rd.. London. N.2. 10219
TRANSFORMER ano coil winding and con-

structicn your requirements; good
delivery. -Enquiries Box 6355.
SUB--CONTRACT facilities available, wiring
V and assemb.y, prototypes a speciality.

Richmondor short runs. -Parker, 28, Upper Richmond
Rd.. Putney, London S.W.15.

C anaCITT AVAILABLE
WELL-KNOWN London instrument m[a3n13u7-

T facturer has capacity immediately avail-
able for coil winding, transformer winding,
wiring and assembly of sub -assemblies and
complete instruments. We are also able to
undertake development to customer's require-
ments and specification. -Box 6071. [3080

MISCELLANEOUS
COIL winding machines; from E15. -Hawkins.

170 Witton Rd.. Birmingham. 6. 12879

LAMPSHADE makers! Old legal handwritten
parchments, 1/- per sq ft; piece with seals

1/- extra.-BDC(ww), 591, Green Lanes, Lon-
don. N.8 [3134
STEEL lattice and guyed radio masts. 100ft

high, for sale, delivery from stock, excel-
lent condition.-Belimans, Terminal House,
S. W.1.

METALWORK. all types cabinets, chassis,
racks. etc., to your own specifications:

capacity available for small milling and capstan
work up to lin bar.
PHILPOTT'S METAL WORKS, Ltd. (G4B1).
Chapman St., Loughborough.

E0PLYWOOD -Hardboards. Send s.a.e. for free
price lists and samples, including a/min ma-

hogany ply 10d sq ft, sheets 72inx36in; hard-
board all sizes, from 6d sq ft; free delivery
(100 miles). -N. Gerver, 2-10, Mare St., Lon-
don, E.8. Amherst 5806. 100272

NGRAVING amateurs and trade could take7
Ethe opportunity of engraving problems in
the future by getting in touch with A.G. En-
graving. 19a, Windmill Rd.. London. S.W.18.
Bat. 5793. Brass. bronze. erinoid. Perspex dials;
one knob or repetition equally entertained.

j0^54
HAVE it done by professionals at reasonable

rates: surely you can earn a little extra
by supplying your clients with discs of their
tape recording; D.S. 10in disc, 15/6; 121n one,
18/6. including trailers; also LPs; s.a.e.-
Sound News Productions, 3, Clover Mews, Lon-
don. S.W.3. Fla. 3706. [3091
COPPER wires enamelled. tinned. Litz, cotton.

silk covered, all gauges; B.A. screws, nuts.
washers, soldering tags, eyelets, ebonite and
laminated bakelite panels, tubes. coil formers;
Tufnol rod, headphones, flexes. etc.; latest radio
publications, full range available; list, s.a.e.;
trade supplied. -Post Radio Supplies, 33, Bourne
Gardens, London, E.4.

rM3OUR tapes to disk (78 & L.P. Microgroove,
genuine), tape. disks, accessories; trade

terms on above; E.M.I. & Ferrograph Re-
corders; studio and mobile service. professional
standards. " Eroica " Recording Services
(Regd. 1949). Peel St., Eccles, Manchester,
Eccles 1624, Musical Director Thurlow Smith,
A.R.M.C.M. [0121

NOTICES
DRITISN SOUND RECORDING ASSOCIA-

TION. Details of membership, open to
the professional sound recording engineer and
all other; 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,
IT J. Houlgate, A.M.I.E.E.. 12, Strongbow Rd.
Eltham. S.E.9. [003i

THEE
proprietor of British Patent No. 3 84

entitled " Two -coordinate radar system,"
offers same for licence or otherwise to ensure
practical working in Great Britain. -Inquiries
to Singer, Stern & Carlberg, 14, E. Jackson
Blvd., Chicago 4, Illinois, U.S.A. [3095
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TUNERS

sen00e,
9 Band (6 Electrical band spread) with

.3 R.F. F.C. 2 I.F. Delayed Amplifier A.V.C.
Variable Selectivity. Fly Wheel Tuning.
Tropicalised. Suitable for use with any
High Quality Amplifier. 144. Tax paid.
A new model similar to the well-known

SB 568S but only 3 Wave Bands 16m -50m,
195m -550m, 800m -2.000m. E30. Tax paid.

As S6 but 4 Wave Bands ; I2.5m-37m,
SCE 35m -100m, 90m -250m, 190m -550m. L30.

Tax paid.

S5
3 Wave Bands. 16m -2,000m, R.F. pre -
Amplifier, variable selectivity I.F. Delayed
amplifier A.V.C. L2.1 6 8. Tax paid.

S5E As S5 but 12.5m -550m. 621/61. Tax paid.

S4The
Standard high -quality Feeder Unit.

Specification as S5 but without R.F
amplifier. £16. Tax paid.

A modified version of all models is available
for use with Leak, Acoustical and other High
Quality Amplifiers.

C. T. CHAPMAN (Reproducers) LTD.
RILEY WKS., RILEY ST., CHELSEA, S.W.I0

FLAxman 4577 8
Export Enquiries Invited

ARIEL SOUND
Professional Recording Engineers

Public Address Equipment.
Electronic Design, Manufacture and Repair

(Please refer to Repairs and Services Section for
details of some of our services.)

57 LANCASTER MEWS, LONDON, W.2
Telephone: Paddington 5092

ODDIE FASTENERS
P,t. 507249

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 brochures and other information
will be gladly sent on request.

DEPT W. W."

Oldie, Bradbury & Cull Ltd., Southampton
Tel.: 57883 Cab'esi Fasteners, Southampton

SITUATIONS VACANT
The engagement of persons answering these

advertisements must be made through the local
°Ince of the Ministry of Labour and National
Service, etc., if the applicant is a man aged
18-64 or a woman aged 18-59 inclusive. unless
he or she or the employer is excepted from the
provisions of The Notification of Vacancies
Order 1952.
RECORDING equipment
ENGINEER reqd. with experience in the design
and development of recording equipment, should
have degree or H.N.C.
JUNIOR engineers also reqd. for work in this
field, superannuation scheme.
APPLY, giving full details of qualifications,
experience, etc., to the Personnel Dept.
(RL/10), E.M.I., Ltd., Hayes, Middx. [3125
RADIO officer required for
NIGERIA for one tour of 12-24 months in the
first instance; salary, etc. (a) in scale E750
rising to £1,175 a year with prospect of pen-
sionable employment, (b) on temporary terms
in scale E1307 rising to E1,269 a year with
gratuity at the rate of £.100-£150 a year;
outfit allowaace up to £60' free passages for
officer anti wife and assistance towards cost
of children's passages or grant up to E150 a
year for their maintenance in U.K.; liberal
leave on full salary; candidates must have
recent experience in operating wireless and
direction finding ground stations for air ser-
vices, and possess a P.M.G. Certificate in radio
telegraphy. an air operator's certificate, or
equivalent service qualification; they must also
have a thorough grounding in I.C.A.O. codes
and procedures.-Write to the Crown Agents.
4, Millbank, London, S.W.1. State age, name
in block letters, full qualifications and experi-
ence and quote M2C/30648/WF. [3109
FAULT finders and testers.
A LARGE electronic engineering company in-
vite applications from
FAULT Finders
POSSESSING a good technical background of
V.H.F. transmitter receivers employing fre-
quency modulation. A.G.C. automatic fre-
quency control, automatic modulation control
and attendant systems. Knowledge of M.O.S.
inspection procedure and requirements an
advantage.
SATES of pay ranging from 4s 2d to 4s lid
Der hour according to qualifications and
experience.
APPLICATIONS are also invited from
SKILLED electronic wiremen and
ELECTRO-Mechanical instrument makers.
EAST London area.-Please reply, giving full
details of experience, to Box 5542. [2944
RADIO Officers required by the
EAST AFRICA HIGH COMMISSION DIREC-
TORATE OF CIVIL AVIATION for one tour of30 to 48 months in the first instance with
Prospect of permanency. salary, etc., in scale
£742 rising to E965 a year, gratuity of 10% of
total emoluments received for those not taken
on permanent establishment, free passages,
liberal leave on full salary. outfit allowance
£30, candidates must be capable of operating
at 25 w.p.m. and should preferably hold M.C.A.
1st -class Certificate in radio telegraphy, know-
ledge of touch-typing for teleprinter, the opera-
tion of modern radio or radar aids, or experi-
ence in radio maintenance would be an advan-
tage.-Write to the Crown Agents, 4, Millbank.
London, S.W.1, state age, name in block letters,
full qualifications and experience, and quote
M2C/30606/WF. [3041
WORKSHOP foreman required for the
NIGERIAN BROADCASTING SERVICE for
two tours of 15-18 months each in the firstinstance: salary etc. in scale E807 rising to
£1,115 a year; gratuity E100 -E150 a year, out-
fit allowance E60; free passages for officers and
wives; assistance towards cost of children'spassages or grant up to E150 annually for
their maintenance in U.K.; liberal leave on
full salary, candidates should be experienced
machinists and familiar with all types of
machine tools and with workshop organisation;
abili.y to read circuit diagrams advantageous.-Write to the Crown Agents. 4, Millbank,London, S.W.1. State age, name in blockletters, full qualifications and experience and
quote M2C/30481/WF.
NORTHAMPTON POLYTECHNIC, E.C.1(.3110
INSTRUMENT Department.
INSTRUMENT workshop technicians required'
experience of electronic chassis wiring and
assembly; permanent; 44 -hour week; varied.
interesting work, 5 weeks paid holidays: scale,
£393 15s to £493 15s.-Write, with full par-
ticulars, to Secretary. [3138W. H. SANDERS (ELECTRONICS), Ltd.
V V Stevenage, Herts.

VACANCIES exist in our Development Section
for qualified Electronics Engineers to work onthe design of
(I) MICROWAVE instruments and components.
(ill INDUSTRIAL electronic equipment. in-
cluding servo systems using magnetic ampli-
fiers.
QUALIFICATIONS should include relevant ex-
perience and preferably a good University
degree or equivalent: starting salaries, depend-
ent on qualifications, will be in the range of
L650-£1.000 per annum.
SUCCESSFUL applicants may be eligible for
housing assistance.
APPLICATIONS, giving full details of education
and career, should be addressed to the Chief
Development Engineer. 13076

THIS YEAR'S BEST IN HI-FI

at

HI-FI AMPLIFIERS
Armstrong A -I0 Amplifier E19 IS
Contro unit for above E9 15
Leak TL 10 Amplifier E17 17
QUAD Mark II £22 I

Rogers Baby de Luxe L14 10
Sound Sales A -Z Senior with Tone

Colour Unit E32 10
Sound Sales A -Z Junior 620 0

HI-FI LOUDSPEAKERS
Wharfedale Corner E72 0 0
Tannoy 15in. dual E33 10 0
Tannoy I2in. dual E27 10 0
Goodmans 150 Mark II £10 5 6

Barker Duode E12 12 0
Korting H.F. Unit El 16 0

RADIO FEEDER UNITS
Lowther F -M E22 0
Chapman F -M L18 10
Sound Sales F -M EIS 10
Sound Sales A -Z A -M LI7 4
Chapman' S4 E16 0
Armstrong 8 Receiver £23 13

PICK-UPS AND TRANSCRIPTION
MOTORS

New Leak MC PU with detachable Head
(diamond) LII 9 6

Decca MI5 with -Head E6 9 3

Connoisseur 3 -speed motor E23 8 11

Collaro Model 2000, new type Ell 9 6

CABINETS TO HOUSE ALL TYPES
OF HI-FI EQUIPMENT. Send S.A.E.
for photos and prices.

285 CAMBERWELL RD., LONDON, S.E.5
Telephone: ROD 4988.

Open all day Saturdays.

Alt KAY
WORLD'S FINEST

KITS
RADIOS PHONOGRAPHS TV -

TEST EQUIPMENT HI-FI
Write for FREE Brochure

Radio Kits. Inc.  in CEDAR STREET

NEW YORK 6. NEW YORK U . S .A .

QUARTZ CRYSTAL UNITS

Type
B7

The type B7 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 Mc/s. Gold
electrodes applied by cathodic sputtering give
permanence of calibration. Normal adjustment
accuracy 0.01% 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 QUAR TZ CO NEWMALDEN
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on 1-3- 8(1 lb.reel
In stock for IMMEDIATE DELIVERY

'per 4lb. reel

ENAMELLED COPPER WIRE
swg.
16-18
20
22
24
26

price
1/6
1/8
1/10
2-
2//2

swg.
28
30
32
34
36

price
2/4
2/6
2/8
2/10
3/-

swg.
38
40
42
44
46

DOUBLE COTTON COPPER WIRE
16
18
20
22

1/9
2/2
2/4
2/6

24
26
28
30

2/8
2/11
3/2
3/6

32
34
36
38

DOUBLE SILK COPPER WIRE
16
18
20
22
24

1/9
2/2
2/8
3/-
3/2

26
28
30
32
34

3/6
3/10
4/2
48
5/4

TINNED COPPER WIRE

36
38
40
42
44

3/3
rICe

3/6
4/3
56
8/9

38
4/2
4/8
6/2

6/-
6/8
7/8

10/6
15/6

16 1/6 20 1/10 24 2/2
18 1/8 22 2/- 26 2/4

ENAMELLED SINGLE SILK
20-22 2j6 32-34 3/9 40 7/6
24-28 2/9 36 5/. 42 11/0
28-30 3/3 38 61- 44 17/0

INTERMEDIATE GAUGES AVAILABLE
Nickel chrome and resistance wires available.

Orders up to £1 - Postage 1/3
Orders £1 up - Post Free

.....41111111.

#16PAWDE
WIRE CO

Telephone: GERrard 0293
16 Cerrard Street London. W.1.

MORSE CODE Training
COURSES for BEGINNERS
and OPERATORS, also a

SPECIALCOURSE for passing
the G.P.O. Morse Test for
securing an AMATEUR'S
TRANSMITTING LICENCE.

Send for the Candler
BOOK OF FACTS

t gives details of all Courses

Fees are reasonable.
Terms: Cash or Monthly

Payments.

THE CANDLER SYSTEM CO.
(55W)52bABINGDON RD., KENSI NGTON

LONDON, W.8
Candler System Co., Denver, Colorado, U.S.A.

SITUATIONS VACANT
SENIOR Wireless Operator Mechanic required

by the
FALKLAND Islands Government for service in
South Georgia. Tour of 18, 24 or 30 months
in the first instance. Commencing salary ac-
cording to age in scale £400 rising to £540 a
year plus Free quarters, light, heat and rations.
Free passages and liberal leave on full salary.
Candidates must hold 1st -class P.M.G. Cert.
and have a thorough knowledge of Creed
Automatic Transmitting equipment. They must
be familiar with standard coast station trans-
mitting and receiving procedure and account-
ing.-Write to the Crown Agents, 4, Millbank,
London, E,W.1. State age, name in block
letters, full qualifications and experience and
quote M2C/30640/WF [3166

ADIO technician required as
SIGNALS assistant inspector of Police by
Nyasaland Government for one tour of 2-3
years with prospect of permanency, salary, etc.,
£651 rising to £1,103 a year, commencing salary
according to experience cutfit allowance £50,
uniform allowance £10 a year, free passages,
liberal leave on full salary, candidates must be
between 21 and 30 years of age; of good educa-
tion and physique, not below 5ft 7in in height,
normal vision without glasses, they must have
a sound knowledge of H.F. and V.H.F., fixed
and mobile simplex and duplex radio telephone
systems and low power petrol/electric chargers
and alternators, knowledge of morse and ability
to instruct trainees in radio subjects desirable.
WRITE to the Crown Agents, 4, Millbank,
London, S.W.1; state age, name in block letters,
full qualifications and experience, and quote
M1/36023/WF.
THE Plessey 'Company has vacancies

n31i2t1.

TELECOMMUNICATIONS division laboratories
AT Ilford and near Witham in Essex, for radio
and electronic engineers in the following grades:
PROJECT Engineers
SENIOR Engineers
JUNIOR and Assistant Engineers
THESE are not temporary vacancies, created
by comparatively short term defence contracts,
but permanent posts arising in the course of
the continual expansion of the division's engin-
eering activities in the communications and
electronics fields.
SENIOR men can be assured of remuneration
commensurate with their experience and quali-
fications, while in the junior grades there are
excellent opportunities for training and rd-
vancement. There is a considerable range of
work available and the earlier applicants will
have a wide choice of activities.
THE laboratories are of the most modern type
and very, adequately equipped; an excellent

and the facilities in general are in every way
all that might be expected of a progressive
engineering organisation.
WRITE, in confidence, to the Personnel
Manager, The Plessey Company. Ltd., Vicarage
Lane. Ilford, Essex.

r3h theASSISTANT Signals Officer required by
STERNA LEONE Government Civil Aviation
Department for one tour of 18-24 months. with
prospect of permanency. Salary (etc.) accord-
ing to qualifications and experience, in scale
£742. rising to £1,177 a year. Outfit allow-
ance £60. Liberal leave on full salary. Free
passages for officer and wife. Assistance to-
wards cost of children's passages or grant of
up to £150 annually for maintenance in U.K.
Candidates should be experienced in MF. HF.
VHF and VHF/DF and ancillary equipment.
and should hold the P.M.G. Certificate in
Wireless Telegraphy or equivalent. Preference
will be given to those holding City and Guilds
certificates in radio.-Write to the Crown
Agents. 4. Milbank. London, S.W.1. State age.
name in block letters. full Qualifications and
experience. and quote M2C/30353/WF. 13068
STOREKEEPER (radio equipment) required by
NIGERIA GOVERNMENT. Posts and Tele-
graphs Department for one tour of 12-24
months in first instance either (a) with pros-
pect of pensionable employment at salary, etc.,
£750 rising to £1,175 a year; or (b) on con-
tract at salary etc. £807 rising to £1,269 a
year plus gratuity at rate of E100/£150 a year;
commencing salary according to 'experience:
outfit allowance up to £60; free passages for
officer and wife: assistance towards cost of
children's passages or grant up to £150
annually for their maintenance in U.K.; liberal
leave on full salary; candidates must have
substantial experience in radio equipment store-
keeping. including H.F. and V.H.F., stock con-
trol, and stores accounting procedure.-Write to
the Cro vn Agents, 4, Millbank, London, S.W.1.
State -ge, name in block letters, full qualifi-
cations and experience, and quote M3B/34215/
WF.

ELECTRONICS
Examiners are required byr3mthe

Ministry of Supply for work in the Greater
London area.
APPLICANTS must have had several years
skilled experience in modern electronics tech-
nique either in Industry or H.M. Forces; rate
of pay for a 44 -hour 5 -day week, 175/10 to
187/10 with the possibility of advancement to
197/10; applications, giving details of experi-
ence, should be forwarded to-Administrative
Officer (Labour) Inspectorate of Electrical and
Mechanical Equipment, " Aquila." Golf Road
Bromley, Kent.

LECTRONIC engineer required immediatelyE for development work on deaf aids.-
Thomas Thirst:. 41, Lodge Rd.. Croydon,
Surrey. Thornton Heath 2165. [2824

now
more than

ever

SAVAGE
TRANSFORMERS

are meeting the special-

ists need in every elec-

tronic field. Our 26
years of research and

experience is at your

disposal.

(SAVAGE viliDEVIZEt

NURSTEED ROAD,
DEVIZES, WILTS.

Telephone: DEVIZES 536
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DIRECT FROM THE
MANUFACTURER

Dulci Radio/Radiogram Chassis
A/C 100-120 & 200-250 VOLTS. All chassis
1 llin. x 7in. x Ihin. high. Latest type valves
6BE6, 6BA6, 6AT6, 6BW6, 6X4. Flywheel tuning.
Negative feedback over
entire audio section.
Engrave knobs. 3
Tone position
for Radio and
Gram.

Model B3, Long, Med.,
Short (5 Valves)

B3 Plus Push Pull Stage
(6 Valves)

B3 Double Feature P, Pull
& RF Stage (7 Valves)

Model B6 Six Wavebands
Med, L, 4 Short(Bd-Spread)
B6 Plus Push Pull Stage

(6 Valves)
B6 Double Feature PPull
& RF Stage (7 Valves)

ALL PRICES TAX PAID.
Sin. dial, 4,9 extra. Matching speakers P.M. type 3
ohms 8in or 10in available. Money back guar-
antee. Free particulars from the Manufacturers.

FULLY
GUARANTEED

£12 .12 .0
L15 .15 .0
£18 .18 .0
£15 .15 .0
£18 .18 .0
£23. 2.0

Escutcheon for 9in x

THE DULCI CO. LTD.
97 VILLIERS ROAD, LONDON, N.W.2

Telephone: Willesden 7778

19 5 4 - 5

JUST RELEASED
* 60 PAGES
* 2000 COMPONENT TYPES
* 500 ILLUSTRATIONS

PRICE I; -

COVENTRY RADIO
189 DUNSTABLE RD., LUTON

Tel. LUTON 2677

ENGINEERS!
Whatever your age or experience, you must read
" ENGINEERING OPPORTUNITIES." Pa details of
the easiest way to pass A.N.I.Neeli.E.. A.M.LC.E.
C. & G. (Electrical, etc.), General Cert., etc., on

"NO PASS-NO FEE"
terms and details of
Courses in all branches
of Engineering-
Meohanteal,Electrioal,
Civil, Auto., Aero..
Radio, eta., Building
etc If you're earning
lessthantl5aweek, tell
us what Interests you
and writeforyour copy
of " ENGINEERING
OPPORTUNITIES"
today-FREE

144 PAGES
ee:

B.I.E.T.
387 College House.29-
31, Wright's Lane,
London, W.8.

WISH ENSTITOTEAF E li_INPAUORNIM

SITUATIONS VACANT
1ThUR OPHAMDURHAM.

COLLEGES IN THE UNIVERSITY

APPLICATIONS are invited for the post of
Technician or Senior Technician (according to
qualifications and experience) in the London-
derry Laboratory for Radiochemistry. The post
is a responsible one, and it is desirable that
applicants should have had some experience
with electronic equipment.-Further particulars
from the Secretary, Science Laboratories, South
Road. Durham, to whom applications should
be submitted as soon as possible.

r3ATOMIC Energy Research Establishment,
Harwell.

OPPORTUNITIES exist on a wide variety of
mechanical, electrical, electro-mechanical,
electronic and chemical plant work, including
checking duties on electronic and electro-mech-
anical work. Vacancies exist in the draughts-
man, leading draughtsman and senior draugnts-
man grades, with salary maxima £640, £742
and £910 respectively.
FURTHER details (including information on
starting pay) and application forms available
on request from Establishment Officer, A.E.R.E.,
Harwell, Berkshire. (Quote 2/103/98.)
INSTRUMENT Mechanics required to serve asINSTRUMENT

and Experimental Mechanics at
DEPARTMENT of Atomic Energy, Industrial
Group, Windscale Works. Sellafleld, Cumberland.
All applicants must have served a recognized
relevant apprenticeship.
INSTRUMENT Mechanics (Electronic) must
have sound theoretical knowledge of electronics
(Ordinary National Certificate standard desir-
able) with practical knowledge of pulse ampli-
fiers, D.C. amplifiers, electronic scalers. dis-
criminators, or general trigger circuits. and in
wiring and assembly of electronic apparatus.
Experience of test gear and general instrument
calibration an advantage.
INSTRUMENT Mechanics (Physical) must have
experience of industrial instruments used in
measurements and control of temperature, speci-
fic gravity pH and flow. Knowledge of vacuum
techniques and measurements of gaseous pro-
perties an advantage.
INSTRUMENT Mechanics (General) must have
experience of relay circuits and automatic tele-
phone exchange maintenance. Knowledge of
X-ray or electrical measuring apparatus an
advantage.
RATES of pay for 44hr 5 -day week: 155/10 on
entry with early assessment for merit pay.
Opportunities for advancement to 181/10 with
a ceiling, for a specialised few, of 197/10. Mar-
ried applicants will be given consideration for
housing within a reasonable period of recruit-
ment.-Apply. giving details of apprenticeship,
training (including Forces training). qualifica-
tions and experience, to Senior Labour Mana-
ger, Windscale Works. Benefield, Calderbridge.
Cumberland.

r3LECTRONIC test engineer required for °83pro-
totypeELECTRONICtesting to specification, ability to

work with minimum supervision and assistance
on all tynes of test gear essential.
APPLY: The Wayne Kerr Engineering Co., Ltd.,
Tolworth Close, Surbiton. Surrey. [3129
CINEMA Sound Installation and Service En-

gineers required, good prospects, pension
plan.-Write, Western Electric Co., Ltd.,
Liberty House, Regent St., W.1. [3093
SENIOR and junior draughtsmen required for

electro-mechanical work in production
drawing office; rates in excess of A.E.S.D.;
superannuation scheme.
APPLY: The Wayne Kerr Engineering Co., rLt1d2.8.
Tolworth Close, Surbiton, Surrey.
INSPECTORS of electronic equipment (male)
 required at Tolworth; applicants must be
capable of general inspection to high standards;
previous experience essential.
APPLY: The Wayne Kerr Engineering Co..
Ltd., Tolworth Close, Surbiton, Surrey. [3127AN expanding engineering programme has

caused vacancies for development engineers
experienced in one or more of the following
fields:-
(A) Tuning mechanisms and associated V.H.F.
circuits.
(B). Switches for radio and low -power electrical
apparatus

capacitors.
A .detailed knowledge of the material problems
encountered in this type of development will
be advantageous.
THE salary and future prospects are good, and
the laboratory is situated in the London area.
-Please reply, giving full details of qualifica-
tions and experience, to Box 5941 [3064

LEADING hearing aid manufacturers require
a man to take charge of the service de-

partment in the West End area.-Box 759,
Erwoods. Ltd., 211, Piccadilly, London, W.I.
TECHNICAL Wiremen for prototype and small

Quantity production; rates 3/6-4/6 per
hour according to ability.-All-Power Trans-
formers. Ltd., Chertsey Rd.. Byfieet, Surrey.
WIREMAN for small specialised factory,

capable of working to verbal instructions
and sketches, able to originate layouts, experi-
ence with X-ray or allied apparatus an advan-
tage, Slough district.-Box 5930. [3061
TELEVISION serviceengineers required for

North London area; good wages and per-
manency after a satisfactory trial period; driv-
ing not essential.-Write, stating age ande4x9
De

-
rience. to Box 6354.

THERMO-COUPLES.
Instrument operative

with skill and knowledge in the construc-
tion of very fine wire thermocouples in vacuo.
A generous salary is offered. and a house avail-
able. Interview in London. Location East
Coast. Ninety minutes London.
REPLY stating past experience, age, number
in family and salary expected, in strict con-
fidence, to Managing Director, Box 6382.

lIntroducing the:-
TYANA TRIPLE THREE t

Rep. Design,
No. 867884

MAKE SOLDERING A PLEASURE
SMALL SOLDERING IRON

Complete with detachable BENCH 0/6
STAND ..  .. . "
The smallest high -power soldering iron.
Length only Sfin. ; adjustable long bit dia.
3/16 ; mains voltages 100/110, 200/220,
230/250.

The "STANDARD"
Popular Soldering Iron

now reduced to 14/11
Replacement Elements and Bits for both types

always available.

KENROY LIMITED t
152/297 UPPER ST., ISLINGTON.

LONDON, N.I.
Telephone : Canonbury 4905-4663 t

einsov.diewPwe-wneobeeNse.erws.41Nes

BASS REFLEX CABINETS
in Walnut, Mahogany or Oak.
I2in. Speaker Model E10 0 0
10in. E9 10 0

8in. £9 0 0

Goodmans Axiom
150 MK.11 Corner
Reflex Cabinets ... E16 0 0

A. DAVIES & CO. Cabinet Makers'
3 Parkhill Place, off Parkhill Rd.,
London, N.W.3. Gulliver 5775

METERS 0000

FOR WORKSHOP AND LABORATORY
Electrical test instruments re-
paired and calibrated, all types
and makes, ammeters, volt-
meters, ohmmeters, DC, AC
multirange meters, etc., meters
converted and rescaled to speci-
fication. Quick service for

industry
THE ELECTRICAL INSTRUMENT

REPAIR SERVICE

329 Kilburn Lane, London, W.9. Tel. LAD 4168

TELETRE1. SUPEjtu.1.119,11STpoRESCOILS

TRANSISTOR COILS

of high Q.

Triple wound for max.
Selectivity

HMX. 200-550. M. 3/- HLX. 1000-2000. 3,6
HAX. 200-550. M. 3/- for Xtal diodes.

TRF. Dual wave. A/HF. 7/- Matched pairs.
(as illustrated)

Stamp for complete list & circuits.
THE TELETRON CO.,

266, Nightingale Road, London, N.9.
HOW. 2527.

Trade enettirles to sole distributor. SAM MOZER
95, Kendal A MIL Edm. 7707



AUGUST, 1954 WIRELESS WORLD 139

CANADA

LIKES
DUODE

SOUND
AND SO

WILL

YOU
Amongst the many appreciative letters
we receive, some give us special pleasure.
One from Canada did so recently. It said:
"I am delighted with the Duode performance.
There are three striking improvements:
I. As I hoped, the high frequency response
is much more smooth and pleasant.
2. I have been surprised at the improved
bass clarity. My wife noticed this in the
first record we played. Our announcers'
voices have lost their boominess, but I have
discovered that I can now differentiate
between boss organ stops right down to the
very bottom.
3. Record scratch is much less prominent,
I suppose due to absence of resonances in the
mid- and high -frequency range. I now believe
my Duode is the strongest link in my sound
reproducing chain ! !"
If you have a good ear, know how real
music sounds and are able to appreciate
the finer points of its reproduction, we
are sure a Duode is your eventual choice.
Why not write to us today.

Barker Sound Reproducers,
3, Newman Yard, London,W.1.

Most types of coil winding undertaken.
Very quick deliveries, small or large
quantities. Transformers, Chokes, Solen-
oids, Relay Coils, etc., wound on your
own bobbins or formers for your own
assembly. Impregnating (varnish) on
all work done if required. Best quality
material used. Single prototypes made
to high standards, regulation and cool
running, etc.

FOR CATHODE RAY TUBE FAILURE
Special low capacity secondary winding for
Heater/Cathode shorts to restore picture
after this fault has occurred. All Primaries
tapped, framed and tag panelled. 200/250,
2 v. at 2 a., 4 v. at 2 a., 6.3 v. at 2 a., 10.8 v.
at 0.3 a., at 29,6 each.

(Discount to trade)
EMISSION REJUVENATORS. 200/250

tapped output tapped in steps. 2 v. to 24 v.
to 21 v. at 2 a., at 35;6 each.
Output 200/250 tapped in steps 6.3 v. to
7 v. to 8 v. up to 9/ v. at 2 a., at 37'6 each.

(Discount to trade)
Both space wound for Heater, Cathode shorts
also
T.V. HEATER TRANSFORMERS. 200 250

6.3 v. at 7 a., 0-2-6.3 v. at 2 a., at 19:6 net.
T.V. AUTO TRANSFORMERS. 0-190-

210-230-240 at 6.3 v. at 7 a., 0-2-6.3 v., at
2 a., at 27"6 net.

T.V. FRAME TRANSFORMER. 60 H.
magnetic deflection, suitable for most
home constructed sets at 15/6 net.

FULLY SHROUDED, 200 250 input,
3500,350 v. at 150 mA., 6.3 v. 5 a., 5 v. 3 a.
49 6 net.

NORTHERN TRANSFORMER CO.
215 BARKEREND ROAD

BRADFORD, YORKS

SITUATIONS VACANT
VACANCIES exist for technical staff engaged

on calibration, installation, servicing and
maintenance of electronic equipment used for
nuclear radiation measurements and associated
test equipment.
APPLICANTS should have served a recognized
engineering apprenticeship or hold equivalent
technical qualifications and have had training
and experience in electronics. They should
be conversant with conventional electrical and
electronic measuring apparatus. Possession of
Ordinary or Higher National Certificate, or
equivalent City & Guilds certificates, with a
knowledge of pulse technique circuitry (e.g.,
radar) would be advantageous.
FIVE-DAY week of 44 hours (net).
SALARY: Technical Grade II, £635 (linked to
age 30)-£742 per annum.
TECHNICAL Grade III, £510 (linked to age
26)-£640 per annum.
APPLICATION forms and further information
available on request from Establishment Officer,
A.E.R.E., Harwell, Nr. Didcot, Berkshire
(quoting reference 2/103/103). [3105
E LECTRONIC engineering company have

vacancies for testers, preferably with ex-
perience of test gear; rate up to 4/6 per hour,
plus bonus, fcr a 44 -hour week; accommodation
for single men; canteen facilities. -Apply
Personnel Officer, Airmec, Ltd., High Wycombe.
ELECTRONIC or electrical engineer required

for senior post in development laboratory
of capacitor manufacturer, excellent scope for
man under 35 with experience in capacitor,
insulation or cabla industry, works East Lon-
don. -Write Box 5929. [3060
SENIOR and Junior Electronic Engineers re-

quired for audio and acoustic projects.
Applicants should give full details of Qualifica-
tions and experience by letter to -Personnel
Manager, Pye, Ltd., St. Andrew's Rd Cam-
bridge. 12812
E LECTRONIC engineer required by capacitor

manufacturer for development work on test
instruments and electrical research; oppor-
tunity for young engineer with some years'
experience in test gear design; London area. -
Write Box 5928. 13059
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
THE McMurdo Instrument Co.. Ltd., Ashtead,

Surrey. have the following vacancies in
their Development Group. Applicants must be
of British birth.
(a) ELECTRONIC Development Engineers (2)
for circuit and test gear development work.
Applicants should have an engineering degree,
H N.0 or A.M.I.E.E. and be capable of work-
ing on their own initiative under the general
guidance of a section head.
(b) TECHNICAL Assistants (2) required for
general development work on mechanical and
electro-chemical development. Applicants
should preferably have O.N.C. or equivalent in
an engineering subject, and should be capable
of making up development samples from rough
sketches and sorting out experimental results
etc.
(c) LABORATORY Assistants to assist
Development Engineers on electrical and
mechanical work
(d) A DETAIL draughtsman with experience
in design of small electrical components, etc.
APPLY in writing to the Personnel Manager.

[30117

ELECTRONIC engineers required by the
General Electric Co.. Ltd.. Brown's Lane.

Allesley. Coventry. in their development
laboratories for work on the following items: -
(A) Application and circuit theory of tran-
sistors.
(B) Design of R.F. modulators.
(C) Investigation into valve parameters.
(D)Design of valve test apparatus associated
with (C) above.
(E) Trials team in connection with guided
weapons.
(F) Development of pulse circuitry techniaues
for guided weapons.
(G) Servo -Mechanisms.
(H) Microwave development.
(I) Test equipment.
(J) General Radar circuit development.
(K) Power units including electronic stabi-
lizers and rectifier systems.
(L) Magnetic amplifiers.APPLICANTS, preferably with a degree or an
equivalent qualification, should have had at
least two years' experience in the development
and engineering of service equipment as well
as experience in one of the above. -Reply stat-
ing age, qualifications and experience to the
Personnel Manager. Ref. R.G [2990

RADIO service mechanicsrequired by Smiths
(Radiomobile). Ltd.. for many parts of the

country -Write details of experience and quali-
fications to Personnel Officer. Goodwood Works.
North Circular Rd.. London, N.W 2, [0342

DRAUGHTSMEN,
junior and senior, required

for light mechanical engineering in con-
nection with electronics, experience in this
branch not essential. -Apply, in writing, to
R. Y. Pickering & Co., Ltd., Wishaw, Lanark-
shire. [3036
TELEVISION design engineer, an interesting

vpcancy exists for a development engineer
with wide experience of the design of television
equipment, both camera and receiver units, the
work is in connection with an urgent super
priority Government contract and carries a
good salary with excellent prospects.
APPLICANTS should write, with full details of
experience. to the Personnel Dept. (ED/181),
E.M.I. Eng. Dev., Ltd., Hayes, Middx. [3126

ea73a4cabIsAam
sHERmAN's

Car. Paid - Money -Back Guarantee!
HIGH PRESSURE

REDUCING VALVE
Complete with 0.3,000 lb.
per sq. in. pressure gauge.
Suitable for Compressors.
Cylinders of Gas, etc. 8/6Slightly used.
Brand new and
boxed. 12/6

AIR BOTTLE
231n. x sin. diem. Tested to
3001b. per sq. in. Suitable
for above valve
or compressor 25/ -

REINFORCED TOOL BOX
Stoutly made of ply -wood
with clip -on lid and carrying
handles Repainted green.
Size 16in. x thin. x 4/119,.

APOLLO
SPRAY GUN

Ideal for model maker and
handyman. Will spray paints,
insecticides, etc. Will work
from foot pump, spare car
tyre, compressor, etc. 1 f

New and boxed. 1 v,

Set of TWIST DRILLS
9 drills,* - fin., complete
with plastic Mae and A ,a
stand. Brand new "'

BOMB SIGHT
COMPUTOR

ALL -STEEL
TOOL BOX

Complete
with re -

able inner tray.
Fitted with strong
hasp; staple and carry-
ingS

sin..x1, 84.1 .vn.

fag
Size 2. 17in.

Size 3. 24in. QR
x 81n. x 8in. vvi

 0111,A model 62'6maker's paradise,
over 56 lb. of magnificently Each

made gears, driving shafts, bearings, miniature motor,
repeater motor, gyroscopes, etc. All supplied in a strong,
wooden transit case 24in. x 22in. x llin. high which itself
is ideal as a tool box.

" 'EGGER " CIRCUIT TESTING
OHMMETER

4i v. battery operated, 2 ranges
0.1,000 ohms and 100-200,000
ohms. Size 50 x 4 x 2110., complete
with fitted leather case, test prod
and full instruction. 23/19/6
Unrepeatable at

OHMMETER. 4 scales, Olin.
diameter, reading 0-5,000 ohms,
0-00 mA., 0-1.5 v., 0-3 v., suitable
for continuity testing. Will operate
from 1.5 v. battery, strong case,
with full Instructions engraved on
back. Brand new, 1816. Carryine
sling, 11- ea.

TERMS -CASH WITH ORDER. C.O.D. 1/. EXTRA,
Phone Orders Accepted. (Dept. W5i
479 HARROW ROAD, LONDON, W.10. LADhroke 1718.

HIGH STREET, HARLESDEN, N.W.I0

SHERMAN'S
SUPPLY COMPANY
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Send for Price List of parts for the

MIDGET SENSITIVE
T.R.F. RECEIVER

as described in the April, 1954
issue

H. L. SMITH & CO. LTD.
287/289 EDGWARE ROAD, LONDON, W.2

Telephone : Paddington 5891
Hours 9 till 6 (Thursday, I o'clock)

Near Edgware Road Stations, Metropolitan& Bakerloo

SOUND REPRODUCTION SPECIALISTS

FOR THE NORTH
All leading makes stocked and demonstrated

LANCASTER HI -FIDELITY
Acoustical Equipment Company

27/29;31 Lancaster Avenue
(Fennel Street), MANCHESTER, 4

*oor showrooms are near to VICTORIA STATION.

,41todiosp rts
'-)itigalitio

Pa

THE
SERVICE ENGINEER'S

FIRST CHOICE

YOUR METER DAMAGED?

don't
117614

It

SIR ROA/Pr

Lea ding
Electrical

Instrument
Repairers
to the
Industry

Contractors to The Ministry ol Supply and General Post Office
Repairs by skilled craftsmen of all makes and types of
Voltmeters Ammeters, Microammeters, Multirange Test
meters. Electrical Thermometers, Recording Instruments,
etc. Quick deliveries -for speedy estimate send defective
instruments by registered post to :-

4r. Electrical Instrument Repairers
96-100 ALDERSGATE STREET, E.C. I

(Tel.: MONarch 6822)

L. GLASER & CO.

SITUATIONS VACANT
SMALL

but progressive radio manuf. requires
tester for aligning high -quality receivers,

excellent prospects staff appointment, 13.W.10
district. -Box 6281. [3120
TECHNICIAN and Junior Technician required1 for construction of prototype electro-
mechanical apparatus in Department of Medi-
cal Electronics; salary according to M.L.T.
scales -Apply Personnel Officer, St. Thomas'
Hospital, London, S.E.1. [3090
PARTRIDGE TRANsFORMERS, Ltd., require

Junior designs engineer; young man having
slight experience of transformer designing pre-
ferred; very good salary; permanent position. -
Apply in writing, Chief Engineer, Partridge
Transformers, Ltd., Tolworth. Surrey. 13022
ELECTRONIC wireman (skilled) required:

should have some testing or servicing ex-
perience and be able to work with minimum
supervision. -Stability Radio Components, Ltd.,
Commerce Estate, Woodford Ave., London.
E.18. Buckhurst 6501. [3139

EXPERIENCED
Engineers required imme-

diately for servicing cinema and sound
reproducer equipment In British Isles. -Write,
giving details of experience, to the British
Thomson -Houston Co.. Ltd., Construction De-
partment, Rugby, Warwickshire. [3039
DYE, Ltd.,Radio Works Cambridge, invite

applications for the appointment of Elec-
trical Draughtsman capable of producing in-
telligent circuit and layout diagrams of radio
equipment. -Applications in writing to Person-
nel Manager. [3044
TECHNICIAN with experience in electronic

work required for development laboratory
in large telecommunication engineering works,
London area' give particulars of experience,
education and technical training, qualifications
and commencing salary required. -Box 6162.
BUSH RADIO, Ltd., have a number of

vacancies in their expanding laboratories at
London and Plymouth, applicants for posts (a)
and (b) should preferably hold a B.Sc. or
equivalent qualification in physics or engineer-

g.
infa) RESEARCH and Development Engineers
and Junior Development Engineers for work in
new television and circuit fields, applicants
should have interests and preferably experi-
ence in: Telecommunication, television, net-
work analysis, feedback, pulse techniques,
optics.
(b) JUNIOR Development Engineers for
interesting work on Government contracts,
experience in any of the following fields would
be an advantage: Video amplifiers, feedback,
pulse techniques, microwave techniques.
(c) DEVELOPMENT Engineers to initiate
design and engineering layout of domestic radio
receivers, experience of design of domestic radio
receivers, and familiarity with working draw-
ing office and production departments, arerequired.
GOOD prospects, pension scheme, interviews in
London or Plymouth. -Write giving full detailsand salary required, to the Chief Engineer
Bush Radio, Ltd., Power Rd., Chiswick, W.4.
RADAR Tester required by firm engaged on

overhaul of Army equipments; sound know-
ledge of basic theory essential, radar experience
desirable; staff appointment -Apply, All -
Power Transformers. Ltd., Chertsey Rd., By -
fleet. Surrey. 15056
DEVELOPMENT Engineer required for work

on radio and TV test equipment; interest-
sqqgg wsoclikemoeff:ersitnate wideit scope;els iiIrmquamittroen:

experience. etc.. to Chief Engineer, Taylor Elec-
trical Instruments, Ltd., Montrose Ave., Slough.
PYE, Ltd., Radio Works. Cambridge, invite

applications for appointment of Technical
Author to compile maintenance handbooks on
individual radio equipments; command of
English and technical background essential.-
Applications in writing to Personnel Manager.

RAUGHTSMEN, experienced in the radio
field on electrical/mechanical assemblies

required for interesting work on aircraft.-
Write, giving full particulars, including age
and salary required, to Personnel Department,
Vickcrs-Armstrongs, Ltd., Hursley Park, nr.
Winchester. f 3069
ELECTRONIC Engineer (about 30 years) re-

quind by Scientific Instrument Makers for
servicing photo -electric instruments. Good
prospects for keen man. Camden Town district.
Five-day week, superannuation, good welfare
facilities. -Please apply, stating age, experience
and salary required to Box 5084 [2876
TECHNICAL Assistant for interesting work

in S.E London on laboratory electrical and
electronic instruments; G.C.E. Advanced
Science or H.N.C. standard. -Applicants with
practical experience and National Service com-
pleted, or nearly so, please write, giving full
narticulars and salary required, to Box 6098.
TRANSFORMER Designer required for de-

velopment projects invooting audio -f re-
gide-nye djmuwneirt

sanpeprlsi stating raangsef o rqmueari
i-fications and experience, to The Personnel

Manager (Ref. R.G.). The General Electric Co..
Ltd.. Brown's Lane. Allesley. Coventry. [0269
DESIGNER Draughtsman preferably with ex-

perience on electro-mechanical instruments
and components. H.N.C. (Mech.) standard with
workshop training desirable, good prospects and
conditions with Pension Scheme, location S.E.
London. -Full particulars and salary required
to Box 6097. [3085
PRE -PRODUCTION Engineers required for

interesting posts with valve -making firm,
H.N.C. or degree required, previous experience
preferred, but not essential; write giving details
of qualifications, age and experience, and quoting
Ref. PE/13, Personnel Department, The M.O.
Valve Co., Ltd., Brook Green, Hammersmith.

THE HA YES COMPANY
RADIOGRAM CHASSIS
RADIO FEEDER UNITS

RGj250. 10 valve chassis with contrast ex-
pansion, variable selectivity, 135.
RG/160. 7 valve chassis, bass and treble controls,
push-pull output, E10.
RG/I17. 6 valve all -wave chassis with push-pull
output. L17151-.
TU/ 100/6. All -wave tuning unit for use with
amplifiers. 6.3 heaters. 113/10/..
TU/100/4. For 4 v. heater supply. £14.

AC/DC models are available.
Full details gladly sent on request.

16 Mare Street, London, E.8. Amh. 4430

MORLEY TRANSFORMERS
QUALITY P.P.O./P. TRANS. 20w., super Si icorlame
Section low leakage windings, prim. Did. 7511.
leakage Ind. 075H. See. 3 and 15 ohms Prim. to
[redly. requirements. Shrouded and term., wt. 5 lb..
3 Vs. Ditto 15 w., 2i gas. L.F. CHOKES, 10H. 65
mA. mt. 15H. 100 mA., 10/8. 20H. 150 mA., 12/6.
CRT Htr. Isolation Trans., 25% sec. boost volt, 2 v.,
MG: 6.3 v., 10/6. MAINS TRANS. 0-200/250 v.
tapped prim. 350-0-350 v. 80 mA. 5 v. 2 a., 6.3 v.
4 a., etc., from 21/-. 6.3 v. 1,1 a. Htr. Trans., 7/6.
Quotations !or specials and rewinds. Part P. & P. 1/-.
2, PAWSONS RD., W. CROYDON, THO 1665

Build a really Portable Tape Recorder
with the new

"CHALLENGER"
Three speed high fidelity tape deck

A first-class precision -built deck.
Beautifully finished in Old Gold stove enamel

Size only 11" x 7j" --Weight 6 lb.

Price £10.10.0
Send stamp for details

E . W . A .
266 Warbreck Drive, Blackpool

CABLES AND FLEXES
CHEAPER IN ODD LENGTH COILS
No coil under 25 yds. All Prices per 100 yd. loc.

Everything tested and guaranteed.
(100 yd. Coils can be supplied -add 1/6 in L to prices)

Do. 7/029 Do.
TWIN FLAT 1/044 3/029 WIZ W/E 7/044 WI&
RUBBER 39/- 49/. 59/- 101/- 156/- 198/ -
PLASTIC 38/- 49/- 571- 99/- 155/- 1981 -
Single V.I.R. 17/- 21/- - 34/- WV- -
Single Plastic 13/- 22/- - 38/- 72/- -

3 Core
CIRCULAR Twin 14/36 23/83 40/36 23/36 40/36
ROBBER 54/- 61/- 76/- 75/- 100/-
PLASTIC 41/- 54/- 78/- 631- 89/-Padd35/- 421- 53/- 53/-
FLEX.

681-
Plasticid twin twisted or fiat, 13/9. Maroon tier, 24/.

573,W/20 yd. coils SW-) in 100 yd. coils 27/8.
100 yd. Coils Transparent Plastic, T.T. or flat, 15/-; Earth
Win 7/020 tinned, 7/6; per 100 foot lot. Less than 100
yd. lot of anything supplied just add 5%. Send for lints,
every type ever made is available. Add part carriage to
small orders please.
British Distributing (W.W.), 691 Green Lanes, London, NA,

MOO. 0055/8.
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5
for

Pages

16
Circuits

2/6
Enlarged

again !Sales Now Breaking All Records!Our Supa-Handbook,
"The HomeConstructor, " with its supple-ments, now incorporates

all theabove PLUS supa-simplified
lay-out and point-to-point

wiringdiagrams and FULL constructionaldetails for building a variety ofsuperhets PLUS
full construc-tional details for building a super -het coil Pack PLUS
pages of RadioInformation,

Resistance ColourCode, Formulae,
and 'Know -How'PLUS priced parts lists for allour circuits PLUS full con-structional

details for building
asuperhet Car Radio PLUS pro-fusely illustrated

catalogue.
YOU CAN'T GET BETTER VALUE!IT'S TOPS!

SEND FOR A COPY TODAY
SVPACOILS

(DEPT,
21, Markhouse RoadW.8),

London, E.17

only

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 St

Guilds, Special Tele-
vision, Servicing, Sound

Film Projection, Short
Wave, High Frequency and

General Wireless Courses.
We definitely Guarantee

" NO PASS -NO FEE 99

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
388b COLLEGE HOUSE.
28-31, WRIGHT'S LANE,
LONDON, W.8. T

SITUATIONS VACANT
eENIOR Laboratory Technician (Radio) re-

quired at South -East London Technical Ool-
lege, Lewisham Way. S.E.4. 44hr week, salary
scale £393/15 to E493/15 and with certain
qualifications to £568/15. -Further parties. and
applic. forms (returnable within 14 days) from
Secretary. (782). [3081
AVACANCY occurs with a leading manufac-

turer for a man experienced In waveguide
measurement; an ex -Serviceman with the
necessary experience of testing and fault find-
ing on radar gear would be considered. -Write
stating. age, experience and salary required to
Box 5564.
QENIOR draughtsmen (electrical) required12953
k..7 by aircraft company; applicants mould
have considerable experience in latest types of
aircraft electrical installations; progressive
and pensionable position; write with full per-
sonal particulars to -Box No. 5497, and quote
reference H.231.
CHIEF Inspector required for modern and

progressive electronic component manufac-
turers; must be a first-class organiser, and be
A.I.D. approved; experience of a similar
capacity advantageous; salary will be accord-
ing to qualifications, and the prospects are un-
usually good. -Apply, Box 5893, [3047
EXPERIENCED designer -draughtsmen iequired

for development work on solenoid actuator
relay and uniselector switching and control
techniques. -Apply, stating age, experience,
salary required. and quoting ref: W/8, to the
Personnel Officer, Saunders -Roe, Ltd., East
Cowes, I.o.W. 3

LIAISON engineer/writer reqd. with sound[14
11

basic knowledge of television and radar
principles, he will be reqd. to work with design
teams engaged on complex television and radar
projects, to assimilate the technical details and
subsequently prepare technical notes in good
and concise English.
APPLICANTS should write, with full details, to
the Personnel Dept (ED/182), E.M.I. Eng.
Dev., Ltd., Hayes, Middx. [3124
ENGINEER, experience of mechanical design

of subminiature electronic equipment.
Applicants should be familiar with layout and
wiring to interservice standards, design and
manufacture of mechanical parts and prepara-
tion of working drawings. Degree not essen-
tial. preference given to persons with good
practical experience. (Ref. 86.)
EXPERIENCED Wiremen for work on experi-
mental subminiature electronic equipment.
Applicants should be used to working direct
from circuit diagrams and be familiar with
workshop practice. Ability to prepare draw-
ings an advantage. (Ref. 87.)
PLEASE write in detail, quoting reference
number of position sought, to: The Personnel
Manager (Technical Employment). De Hayti -
land Propellers. Ltd.. Manor Rd.. Hatfield.
Herts. [2892
SCIENTIFIC Instrument Makers in North

London have a few vacancies for skilled
laboratory assistants and wiremen for the
development and production of high quality
electrical and electronic apparatus. Five-day
week, canteen, good welfare facilities. -Please
apply, stating age, experience and salary re-
quired. to Box 5083. [2875
PROGRESSIVE position of great interest to

Electronic Engineers; large Midland engin-
eering plant requires qualified and experienced
electronic engineers both senior and junior for
rapidly expanding laboratory engaged upon
measurement and control problems. -State age,
qualification and experience fully in confidence
to Box 5857. 13045
ASSISTANTS (Scientific). The Civil Service

Commissioners invite applications for pen-
sionable posts. Applications may be accepted
up to December 31st, 1954, but early applica-
tion is advised as an earlier closing date may
be announced either for the competition as a
whole or in one or more subjects. The Inter-
view Board will sit at frequent intervals.
AGE at least 17'/o and under 26 years of age
on January 1st, 1954, with extension for regular
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-
ject. At least two years experience in the
duties of the class gained by service in a
Government Department or other civilian
scientific 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 metallurgy.

(iii) Biological Sciences.
(iv) General (including geology, meteorology,

general work ranging over two or more groups
(I) to (iii) and highly skilled work in labora-
tory crafts such as glass-blowing).
SALARY £250 (at 18) to £520 (men) or E435
(women). Starting pay up to £380 (men) or
£340 (women) at 25. Somewhat less in
provinces. Opportunities for promotion.
FURTHER particulars and application forms
from Civil Service Commission, Scientific
Branch, 30, Old Burlington Street, London,
w,l, quoting No. 859/54. -[3097
ASSISTANT Lecturer, mainly in radio and

television servicing, is required for our
London headquarters, applicants should have
had some years' practical experience in servic-
ing and should possess theoretical qualifications
up to the standard of Grad. Brit. ME., salary
is £550-£750 per annum depending on qualifi-
cations and experience.
APPLICATIONS to the Principal.
E.M.I. INSTITUTES. 10. Pembridge Square,
London, W.2. 13074

mogyma n
u act.°

621 ROMFORD ROAD LONDON. E.I2
CWO on COD TEL= GRA 6671

T.V. TUBES £5-12"
3 MONTHS' GUARANTEE. Still our
best buy, as supplied to the trade for the
past 3 years. Not Ex-W.D. Had some
hours' use. Various types and makes. Picture
shown to callers. Carriage and insurance
15/6 extra. Please quote make and type
required, and set with model No. when
ordering.
SPECIAL OFFER of tubes with
burns for testing and spares at
30/. each, with cathode to
heater short 30/- each plus
carriage and insurance.

DU N LOPILLO EX -COACH SEATS.
34in. x I6in. x 4in.. With back (19in.), 37/6.
Ideal for cars, caravans and utilities. Carriage
4/6.

CAR SIDELIGHTS
Infra -red glass. Easily changed 'or clear or
red. Ideal tail lamps. As now law. Are over
tin. dia. New Ex-W.D. 1/9. Post 9d.

SPOTLIGHTS, 8/9. Butlers
new but Ex-W.D. 7fin.
dia., 6fin. deep. These
Lights are similar to those
sold for L345, but finished
black. This light is easily
fitted to dumb irons of
bumper. Bulbs now avail-
able 6 v. 36 watt and 12 v.,
48 watt. 4/6 each.

AMPLIFIERS. Push-pull, 77/6, 7 watts out-
put A.C. or Universal. 4 valves and I rec.
Ideal for Pick-up or Mike. Post 2/6.
AMPLIFIERS. 57/6. 4 -watts output. 3
valves. A.C. or A.C./D.0 Ideal for Pick-up
or Mike. Post 2/6.
RECTIFIERS. 8/9. T.V. type. Salvage,
guaranteed, 250 volt at 200 mA. And New,
350 volt at 200 mA., 12/9. Post If-. each.
TELESCOPIC MASTS. Ex-W.D., but un-
used. Extend to 7ft. 6in. Base diameter fin.,
tip fin. Closed length ISin. Ideal Aerial.
GIFT PRICE 5/9. Post 1/3.
CRYSTALS. Germanium. Brand new
made by B.T.H. Give first-class results.
SPECIAL OFFER. 1/9. Post 6d.
TRANSFORMERS. MICROPHONE
TRANS. 2/9. E.M.I. type, fully shielded
case. Post 1/-.
EXTENSION SPEAKER CABINETS.
9/9. Polished veneered. Ideal for 8in.
speaker. Post 2/6.
EXTENSION SPEAKERS. Brand new
6fin. p.m. speaker (low impedance). Mounted
on polished and veneered baffle stand, gold
fret. Sft. lead ready connected. ONLY
19/9. Post 1/9.
RADIOGRAM CHASSIS. End drive,
f6/17/6. Salvage, reconditioned, 3 -wave
band, 5 -valve superhet (latest midgets), ext.
speaker and pick-up sockets. Post 3/6.
P.M. SPEAKERS. 10in., 25/9, 8in., 18/6,
6fin., 14/9, Sin., 13/9. All three ohms. Best
makes. P. & P. 1/9.
MOTORS. 12-24 volts, with flexible shaft,
18 ct. gold brushes. 17/6. Post 2/6.
ACCUMULATORS. 7/9. New, 2 v. 45
amperes. Post & Pkg. 2/-.
BATTERIES. H.T. New 90 v. portable
Batrymax, 7/9; Ex-W.D. 90 v., 5/9; also
Ex-W.D. 90 v. + I f v. 5/9. Post & Pkg.
1/9 each; 41 v. L.T. Battery. New. 1/3, post
6d.
BEDSIDE T.R.F. RADIOS. 4 valve L. & M.
wave bands. Walnut, plastic or white cabinets.
Complete £61916, plus 3/6 P. & P.

700 MICRO AMP METER AND MOVE-
MENTS (Radiator) (Air), 12/9.

SEND STAMP FOR 1954 CATALOGUE.
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HIGH - FIDELITY
F.M.

Enjoy the crystalline clarity, of these
regular transmissions. Many users are
at 50 -mile range from Wrotham, and
over 200 at within 25 mls. Quantity
production and minimum valves (3),
makes reasonable price with quality
possible.
AF output, 0.5 v. for 3 mV. input.
Tuned range, 87-100 Mc/s.
Bandwidth 150 kc/s. total.
Basic tuner £11 17 6

With tuning eye and scale £14 0 0

Mains unit £3 0 0
Out or indoor dipole, coax. Cl 10 0
Complete valved kit £7 5 0

Leaflets 1 0

Evening demonstrations. Trade supplied.

BEL SOUND PRODUCTS CO.,
Marlborough Yard, Archway,
London, N.19. ARC. 5078.

Sharr

We specialise in manufacturing of
Chassis in all metals, large or small
quantities to your own specifications.

V. W. BEAMISH
deloes Garage, Shardeloes Rd., New Cross,

London, S.E.14.
Telephone : TIDeway 4795

PRECISION SHEET METALWORK-

Z & I AERO SERVICES LTD.
19, Buckingham Street, London, W.C.2.

Tel. TRAfalgar 2371/2
Special Supplies of Test Equipment to Labora-
tories: Signal Generators TFI44G, Freq. Met.
13C221, Output Power Met. Type 8. Also
American and British Aircraft, Radio and

Test Equipment.

We urgently require American Equipment.

COPPER WIRE
ENAMELLED TINNED

SWG 2 oz. 4 oz. 2 oz. 4 oz.
16 /4 2/- /4
18 /4 212 212/
20 /5 2/4 /5 2/4
22 /6 2/6 /6 2/6
24 /7 2/8 /7 2/8
26 /8 2/10 /8 2/10
28 /9 3/- /9 3-
30 /10 3/2 /II 3/5
32 /11 3/4 2/I 3/8
34 2/- 3/6 2/3 4/-
36
38 2/

2/
3 3/8

2/6 4/5
- 9 4/1

40 2/5 4/4
2/
3/- 5/61

Wires to 48 SWG available.

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 COIL

FORMERS AND TUBES.
ALL DIAMETERS.

SEND STAMP FOR LIST. TRADE SUPPLIED

POST RADIO SUPPLIES
33 Bourne Gardens, London, E,4

SITUATIONS VACANT
WANTED by radio and television rental

organization in Eastern Counties, sales
promotion manager capable of appointing
agents and arranging agreements; good techni-
cal and practical snow,eage of TV and radio
is necessary; salary plus commission.-Box
6204. [31.02
ASSISTANT required to electronic engineer

for servicing of low frequency equipment
used for the measurement of stress and vibra-
tion and to assist in its development; progres-
sive staff appointment with pension scheme.-
Apply in writing to the Personnel Manager,
The Fairey Aviation Co., Ltd., Hayes, Middle-
sex, quoting reference SO/T. [2966
PHILIPS BALHAM WORKS. Ltd. 45, Night-

ingale Lane, Balham, S.W.12, require
graduate in electrical engineering or physics,
preferably with experience in electronics, for
development of nucleonic and radiation instru-
ments; permanent appointment with excellent
prospects-Write, giving full details of age,
experience. et, [2914
TECHNICAL Electronic Inspectors required by

Decca Radar, Limited, for permanent stair
positios in a new section. good prospects and
salary offsred, practical experience in a similar
field is desirable, backed by a technical educa-
tion.-Please apply to Personnel Officer, Decca
Radar, Limited, 2, Tolworth Rise, Tolworth.
Surrey. [3079

KELVIN
& HUGHES. Ltd., Barkingside.

Essex, have vacancies for Research Engin-
eers for experimental work relating to under-
water sound apparatus. Applicants should be
of Degree standard and should have a sound
knowledge of communications, in particular
electronics.-Applications stating salary required
should be addressed to the Personnel Manager.

[3150

AN electronic engineer, possessing an
academic or industrial degree and having

at least 5 years' practical experience, is re-
quired for development work on a wide range
of electronic instrumentation; the position
offers ample scope for advancement in a rapidly
expanding department.-Applicants should be
25 to 35 years of sge, and should write, giving
full details to Box 5287 [2915
'CH -SERVICE radio -radar mechanics. A lead-

ing company in the electronic field has
vacancies for men interested in manufacture
and maintenance of radar equipment: oppor-
tunities occur in the factory and in the outside
maintenance field for men who have had service
training and some theoretical knowledge.
Applicants should write giving full details of
their experience, etc.. to Box 5563. [2952
ELECTRONIC engineers (Ref. W/1) to be-

come Section Leaders of small teams re-
sponsible for the preparation, testing in the
field, and further laboratory development of
Guided Weapons. Applicants should have at
least H.N.C. and 5 years' experience in the
micro -wave, pu'sct or communication field.
Equivalent training and experience in H.M.
Forces will also qualify for these positions.
THE vacancies. which offer exceptional scope
for advancement, are at Heston Aerodrome.
Middlesex. Periods of work at outstations in
the U.K. are covered by adequate allowances
and week -end leave privileges. There are likely
to be opportunities for continuing some of
this work in Australia at a later date. Good
salary with bonus. Pension Scheme. Details
of experience and qualifications should be sent.
quoting reference above, to the Assistant
Manager. The Fairey Aviation Co., Ltd..
Weapon Division, Heston Aerodrome. Hounslow,
Middx. [3070

AN opportunity occurs in progressive manu-
facturing concern in London area for en-

gineer aged 25-35 with electrical or physicist
degree, on development and research work on
high -frequency telecommunication cable and
associated testing equipment. Salary will be
commensurate with qualifications and experi-
ence.-Apply, giving full particulars to Box
6310. [3135
TNTERESTING work in connection with the

development of loudspeakers of conven-tional and novel types is offered by a large
manufacturing company in the London area.
A sound basic knowledge of electro-acoustic
problems is the primary requirement, and some
knowledge of amplifiers and other electronic
apparatus will be of value.-Write. giving full
oersonal Darticu'ars. to Box 5943. 13066
DEVELOPMENT Engineers, senior and junior,

required for interesting work on new radio
and television projects by leading manufac-
turers in W. London; applicants should have
suitable academic qualifications and, for the
senior posts, some previous experience; please
write, in confidence, stating age, experience.

6205
qualifications and salary desired to Box

. [31
1VNIOR draughtsmen required. excellent

opportunity for suitable men with at least
Ordinary National Certificate, to broaden ex-
perience and develop progressive career with
prominent, well established organisation; near
City centre and all amenities, easy reach Lon-
don, well served transport routes: holidays fixed
can be held -Apply Marconi Instruments, Ltd..
Longacres. Hatfield Rd.. St. Albans. [3062
ELECTRONICS Engineer required to take

charge of a group developing instrumenta-
tion for a large transonic tunnel; candidates
should have a sound theoretical and practical
knowledge of general electronic work and will
be required to develop circuits connected with
the automatic recording of data from strain
gauge balances and electronic computors for
working out results.-Applications should be
made to The Chief Executive, Aircraft Research
Association, Ltd., 33, Midland Rd., Bedford,.
stating age, qualifications and experience. [3042

SAMSON'S
SURPLUS STORES

30FT. AERIAL MAST TYPE 55. Comprising 9 aeh-
wood sections and 1 metal mast top faction with aerial
clamp attachment. Complete with base plate, guys
and rings. Dia. of first section liia dia. of top section
in.

65/-,
Supplied.wfre In.5i am.. ker', transit case with in-

structions,HEAVY

DUTY L.T. SUPPLY UNITS. S.T.C. A.C.
Input tapped 200-290 v. output D.C. 60 v. 24 amps,
with ammeter, fuses, control switching. Built in
grey metal case measuring 2ft. Sin. x 11t. Bin. x lit.
7in. Brand new. Fraction of maker's price. 227/3.0/..
Plus carr.
5.T.C., A.C. Input tapped 200-250 v. D.C., output
50 v. 10 amps., with ammeter, f item control switching.
Bullt In grey metal cane measuring lit. loin. x lit. Sin.
x 10}in. Supplied brand new at a fraction of the
maker's price. f.22a0f-. Plus cart.
ARMY FIELD TELEPHONES TYPE D5. Buzzer
calling. Complete with hand set and batteries. Built
in strong metal case.. Suitable for farms, building
sites, etc. £5 per pair, care. 7/8. TELEPHONE
CABLE, single D3 1 mile drums, care. 6/-.
COMMANDO ASSAULT TELEPHONE CABLE,
P.V.C., 1,000 yard drums, very useful for the garden,
151- per demo, care. 1/6.

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 Road
branch, please. This is open all day Saturday

GOODSELL LTD.
for High Fidelity Equipment

40 GARDNER ST.,
BRIGHTON, I
Tel.: Brighton 26735

GOVERNMENT SURPLUS ELEC-
TRICAL RADIO EQUIPMENT 76
PAGE ILLUSTRATED CATA-

LOGUE 1/-, POST FREE.
2/6., OVERSEAS SEAMAIL

ARTHUR T. SALLIS (W.W.)
93 NORTH RD., BRIGHTON. Tel: Brighton 25806

MAST HEAD UNITS
(Gain approximately 15 dBs.

Noise factor approximately 2 dBs.)

Beautifully designed
and engineered

Incorporating a Cascode connected amplifier
and suitable for use with an types of aerials.
Supplied complete with power supply unit
and mounting bracket. Descriptive leaflet
Price Complete
with 40 feet of ein

on request.
ft ft (sent carriage & pk,.

special low loss die eVeli free or available from
feeder. your dealer).

SPENCER -WEST
QUAY WORKS, GT. YARMOUTH
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cwaueforms-)

gICICrILOVOLTER
RANGE 3-30 KV.
For measurement of line -flyback, R.F.
and Pulse E.H.T.Systems. Introduced to
meet the needs of the service engineer
for an inexpensive instrument to measure
the E.H.T. voltage applied to the anode of
television picture tubes including the
higher voltages used with projection -type
tubes. It consists of a calibrated spark
gap and no load is RETAIL PRICEpresented at the
correct setting. Safe,

£3 17reliable and fully
guaranteed. .6.

WAVEFORMS LTD
Radar Works, Truro Road,

London, N.22
Telephone: Bowes Park 6641-2-3

ELECTRIC
SOLDERING IRONS

Solons save time, reduce costs. Solon
soldering is always clean, reliable and
simple. Five models, in voltage range
100-250; each with 6 feet Henley flexible.
65watt; oval tapered or round pencil bits.
125 watt; oval tapered or round pencil
bits. 240 watts ; oval tapered bit.

Write for Folder Y.I0

.T.LENLEY'S Telegraph Works Co.Ltd
h1-53 Hatton Garden.London.E.C.1

SITUATIONS VACANT
DESIGNER Draughtsman required for elec-

tronics drawing office, Higher Natiohal
Certificate or experience with electronic equip-
ment and Ministry procedure essential. -Appli-
cations. which should include full details of
qualifications, exper.ence and sa.ary requ.red,
should be forwarded to Personnel Department
(E.D.O.), Murphy Radio, Ltd., Welwyn Garden
C.ty. [3034

DRAUGHTSMAN required for detailing
mechanical and electrical assemblies, must

ue capable of reading electronic circuits; appli-
cants with any previous experience on sheet
metal cubicles, H:V. power supply units, induc-tion heaters or radio and television layouts,should write, stating age and full details ofprevious experience and technical training;
housing facilities available near factory area. -
The Edison Swan Electric Co., Ltd., Eastern
Industrial Area, Harlow New Town, Essex.l'HE GENERAL ELECTRIC Co., Ltd., Brown's
A Lane, Coventry. requires senior and junior
electronic development engineers for work on
guided weapons and like projects, particularly
in the field of microwave and pulse applica-
tions; mechanical development engineers, de-
signer draughtsmen and draughtsmen, prefer-
ably with experience of radar -type equipments.
also required for the stave projects; salary
according to age, qualifications and experience
-App.y by letter. stating age and experience,
to tile Personnel Manager tref. R.G.I. [0259
LABORATORY technician female required for

the Electron Mlscroscopy Laboratory, Bio-
physics Department, National Inst.tute for
Medical Research, The Ridgeway, Mill Hill,N.W.7; min. qual.: G.C.E. advanced level or
Inter B.Sc.; physical or biological laboratory
experience desirable; salary according to age
and experience, permanent superannuated post
after satisfactory probationary period; 3 weeks
holiday per year. -Apply in writing to Adminis-
trative Office at above address stating age and
experience. (Quote ref.: AD/38).
DRAUGHTSMEN -Openings will arise in 13143the

immediate future for a number of senior
design draughtsmen, draughtsmen and de-
tailers who desire to progress in electronic
engineering, as applied in the rapidly expanding
field of VHF and UHF radio communications
equipment; pension scheme, good salaries and
excellent conditions at newly developed works
and laboratories in the South West Middlesex
area. Own staff informed; please write giving
full particulars of experience, qualifications, and
when available to -Box 6345. [3142
METHODS Department. Man required fordevelopment

of manufacturing methods in
connection with the production of new stan-
dardised communications equipment; the
vacancy calls for a man with good experience
in the light electrical engineering industry and
who has had genuine responsibility for the
origination and introduction of assembly and
wiring methods; some supervisory experience
and/or a technical background desirable; good
salary and excellent prospects. -Apply Personnel
Manager, Telephone Manufacturing Co., Ltd.,
Sevenoaks Way, St. Mary Cray. Kent. [3050

DESIGNER
draughtsman required for design

and development of test gear to meet pro-
duction demands of thermionic valves and
cathode ray tubes; applicants should have good
mechanical knowledge with previous experience
in mechanical and electrical interlocks, compo-
nent layouts for power supply units up to 50
kV 50 cycles and R.P. or induction heaters;
housing facilities available near factory area. -
Write, stating age and full details of previous
experience and technical training, to the
Edison Swan Electric Co., Ltd., Eastern Indus-
trial Area Harlow New Town. Essex. [3107
BRITISH EUROPEAN AIRWAYS require en-

gineers for the maintenance, overhaul and
development of electronic flight simulators;
applicants must have a fundamental knowledge
of electronics. experience in the field of servo
mechanisms, repeaters and in dealing with
large-scale equipments is desirable: salary dur-
ing a familiarisation period of six months will
be £569 per annum. rising to range Z608-£725
p.a.; additional payments made for any re-
quired shift working. -Written applications to
Personnel Officer Flight Operations Depart-
ment. Keyline House, Ruislip, Middle-
sex. 12932

.B.0 requires. Engineer for Cinefllm Equip-
ment Unit in London. Applicants should

have University degree in electrical engineer-
ing or physics or equivalent qualification and
good technical knowledge of modern cinemato-
graphic practice, including picture and sound
recording cameras, projectors, film stock, film
processing. etc. Duties include planning, speci-
fication, ordering and testing of equipment
and conduct of correspondence. Starting salary
£645, rising by 5 annual increments to £880. -
Apply E.E.O., B B.C., London. W.1, quoting
ret. E.940.W.W. [3088

B.C. requires Engineer for Television Unit,B Studio Equipment Section, in London. Ap-
plicants should have University degree in elec-
trical engineering or physics or equivalent
qualification and knowledge of principles of
design of high-grade cinematographic equip-
ment. preferably with practical experience in
use of film in relation to television, and good
knowledge of principles of television. Duties
include specification, ordering. testing of equip-
ment used for transmission of and making
films ( telerecordings) from television pictures,
and under supervision planning, estimating
and execution of projects involving this type
of equipment, and liaison with manufacturers.
Starting salary £645 rising by 5 annual incre-
ments to £880. -Apply E.E.O., B.B.C., London.
W.1, quoting ref. E.941.W.W. [3089

GALPIN'S
ELECTRICAL STORES

408 HIGH STREET, LEWISHAM, S.E.I.1
Tel : Lee Green 0309. Nr. Lewisham Hospital.

TERMS: CASH WITH ORDER. NO C.O.D.
All goods sent on 7 days' approval against cash.

EARLY CLOSING DAY THURSDAY

METERS. Moving coil, 0 to 14 amps.. 18/6 each.
Ditto, Moving Iron, suitable for A.C. 0 to 30 amps.,
2.5/- each. Another moving coil, 100 co 250 amps.,
D.C. 35/- each, all 4in. scale.
ELECTRIC LIGHT CHECK METERS, useful
for sub -letting, garages, etc., all for 200/250 volts
A.C. mans, 5 amp. load, IV- each; 10 amps., 22/6;
20 amps., 27/-; 25 amps., 32/6.
DIMMER RESISTANCES. Large type 2,000
watts rating. 45/- each, carriage 5/-.
LARGE STUD TYPE DIMMER RESIS-
TANCES for 200/250 volts at 400 watts. 3216
each.
MAINS TRANSFORMERS (NEW), input
200/250 volts in steps of 10 volts, output 350/0/350
volts, 180 miamps, 4 volts 4 amps., 5 volts 3 amps.,
6.3 volts 4 amps., 45/- each, post 1/6; another
35010/350 volts 180 m/amps., 6.3 volts 8 amps.,
0/4/5/ volts 4 Amps., 45/. each, post 1/6; another
500/0/500 volts 150 amps., 4 volts 4 amps. C.T.,
6.3 volts 4 amps., CT., 5 volts 3 amps., 47/6 each,
post 1/6; another 425/0/425 volts 160 m/amps.,
6.3 volts 4 amps. C.T., twice 5 volts 3 amps.,
47/6 each, post 1/6.
MAINS TRANSFORMERS, 200-250 volts
input, output 400/0/400 volts, 280 m/amps., 6.3 v.
8 a., 2 v.3 a., 5 v.3 a., 4 v.2a..4v.2a.,thelast
two heaters insulated at 8,000 volts, 85/- each;
another 200/230 volts input, output tapped 0, 9,
18 volts at 4 amps., 25/- each, post It-.
EX -RADAR MAINS TRANSFORMERS. In-
put 230 volts. Output 4 or 5 Kilo -volts at 30 min.,
also 3 L.T. windings 4 v. 2 a., 6.3 v. 2 a., 2 v. 2 a.,
these transformers are capable of a larger output
than stated and are immersed in oil. 63/15/- earh,
carriage 5/-.
HEAVY DUTY L.T. OUTPUT TRANS-
FORMERS 200/250 volts Input. Output a com-
bination of 6, 12, 18 and 24 volts at 30 amps.
L4/2/6 each. C/paid.
Another Input as above. Output 0 6, 12, 18 24
volts at 12 amps., 55/- each, post 2/-. Another
Input as above. OUTPUT 0, 6, 12, 18, 24 volts
6/8 amps., 46/6 each.
HEAVY DUTY L.T. TRANSFORMERS.
suitable for rectifiers, soil heating, etc. Input
200/250 volts, Output a combination of 6, 12,
18, 24, 30, 36 volts at 15 amps, 67/6 each, post 2/6.
Another Input and Output as above but at 6
amps., 47/6, post 2/- Another input and output
as above but at 4 amps. 36/6 each.
HEAVY DUTY SPOT WELDER TRANS-
FORMERS, input 200/250 volts. OUTPUT a
combination of 2, 4, 6, 8, 10, 12 volts at 120/150
Amps. New L6/15/- each, carriage 6/-.
LIGHT ARC WELDING TRANSFORMERS
200/250 volts Input. Output 40/60 volts, 30/40
Amps. :.7/5/- each.
MEDIUM SPOT WELDING TRANS-
FORMERS, input 200/250 volts, OUTPUT a
combination of 2, 4, 6, 8, 10. 12 volt, at 50/70
amps., new 0/2/6, Cipaid.
1,000 WATT AUTO WOUND VOLTAGE
CHANGER TRANSFORMER tapped 0/110/
200/230/250 volts. 15/15/- each, carriage 4/6.
1,500 watt ditto, L7/15/-, carriage 7/6.
350 watt 55/-. SOO watt 75/-. 200 watt 454.
Ex-W.D. U.S.A. HAND GENERATORS,
less winding handle, output 42S volts at 110 mA.,
at 6.3 v., n amps., complete with smoothing,
30/. each, carriage 2/6.
Ex-U.S.A. ROTARY CONVERTORS, 12
volts D.C. input, outputs 500 volts 50 mA.,
275 v. 100 mA. Complete with smoothing, 22/6
each carriage 2/6. As new.
Ex -NAVAL ROTARY CONVERTORS, 110 v.
D.C. input 230, volts A.C. 50 cy., I ph. 250 watts,
output. Weight approx. 100 lbs. 1112/101-.
c/forward.
CONVERTORS, 400 watts output, 24 volts D.C.
input, 50 volts 50 cycles I phase output. Com-
plete with step-up transformer from 50 volts to
230 volts at 400 watts. E12/101- each C/F
Ditto 200 watts. L9/10/- each Cif fully guaran-
teed.
ROTARY CONVERTORS. 230 volts D.C.
input, 230 volts A.C. output. 50 cycles I phase at
250 watts. EIS ach C,'F.
HEAVY DUTY CHARGERS. 200/250 volts
A.C. Input 36 volts at 36 amps. Output D.C.
L25, C/F.

Clients in Eire, please allow at least double
the carriage stated to allow for customs

clearance charges.
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STANDARD TELEPHONES &
CABLES LTD. AND KOLSTER-

BRANDES. LIMITED.
have the following vacancies and offer
excellent Personnel Services, five-day week,
non-contributory Pensions Scheme. Salaries
according to age and qualifications.
SENIOR VALVE DEVELOPMENT
ENGINEER aged 30-35, Hons. degree,
required to lead group of engineers working
on advanced valve development and testing.
Experience of radio valve industry essential,
with electronic circuitry knowledge.
VALVE APPLICATION ENGINEE R
aged 25/30, experienced in use of valves in
pulse techniques, B.Sc. (Elec.) or H.N.C.
(Elec.).
DESIGNERS of production test equip-
ment for Radio Receiving Valves and
C.R.T. Good Honours degree (Elec.) or
equivalent, and practical experience. Excel-
lent opportunity for let -class man.
DEVELOPMENT CHEMISTS for
C.R.T. manufacture. One senior, one
junior post, for men with 1st/2nd class
Hons., aged 25/35. Senior post : experi-
ence of electronic industry essential, C.R.T.
experience desirable. Junior post : some
industrial experience at least.
C.R.T. DEVELOPMENT ENGINEER.
Man/woman aged 25/30 with good Physics/
Maths. degree or equivalent. Experience
of C.R.T. work desirable.
RADIO/TV. MECHANICS required for
Final Inspection Dept. Variety of inter-
esting jobs for different grades of skill.
Excellent opportunity for ex -Forces Radio/
Radar Mechanics and gifted amateurs who
wish to make a career in radio, but fully
skilled men also required.
Write in confidence stating age, qualifications
and experience to the Personnel Officer,
Standard Telephones & Cables and
Kolster-Brandes, Ltd., Footscray, Kent,
quoting ref. No. W.W. 47.

University Mathematical Laboratory
Cambridge

Diploma in Numerical Analysis and Automatic
Computing.

A course for the Diploma in Numerical Analysis and
Automatic Computing will be held in the Mathematical
Laboratory during the academic year 1954/5. students
interested in taking the course, which covers both math-
ematical and engineering aspects of the subject, should
consult the Director of the Mathematical Laboratory.

SHORT BROTHERS
& HARLAND

have vacancies in their Research
Department for the following additional
staff to work on guided missiles and
other in ing military and com-
mercial projects.

Mechanical Section: One Senior Engineer
to develop hydraulic and pneumatic
servos, precision mechanical devices etc.

Electronics Section: One Senior Engineer
to control various groups engaged on
computing, navigational and servo systems.

Qualificationst-Honours Degree with at
least five years good engineering develop-
ment experience in appropriate field.
These are permanent positions in an
expanding organisation. Good salaries
and prospects for men with initiative;
pension scheme; assistance with housing.
Send full particulars of age, qualifications
and experience, with salary required, to

Short Brothers & Harland Ltd.,
Castlereagh Factory, Belfast. Quoting
No. E7.

SITUATIONS VACANT
'DYE, Ltd. require experienced development

engineers for radio receiver development In
Cambridge; salaries in the range of £400 to
£800 according to qualifications-Apply Person-
nel Department, Pye, Ltd., St. Andrew's Rd.,
Cambridge. 12997
HONOURS graduates in physics and electrical

engineering are required for advanced work
in a quartz crystal laboratory; the positions
offered afford excellent opportunities for young
men to specia:ize in the study of piezoelectric
materials, from both the theoretical and prac-
tical viewpoints; an interest in mathematics
and electronics would be an advantage for this
work.
HOUSES can be made available to successful
applicants.
APPLY in writing to Personnel Manager,
Standard Telephones & Cables, Ltd., Crystal
Factory, Industrial Estate East. Harlow. Essex.
BRITISH EUROPEAN AIRWAYS have

vacancies at Renfrew for Radio Mechanics
with aircraft experience who have served an
apprenticeship or at least 5 years In the R.A.F.
or Fleet Air Arm; 3/83/4d per hour plus bonus;
after qualifying periods, pension scheme, sick
PM air travel concessions.-Applications, in
writing, to Senior Personnel Officer. British
European Airways, Renfrew. 13046

JUNIOR
Inspectors and Testers required for

work on telephone transmission equipment
and associated components. previous experience
desirable but not vital, those without experi-
ence must have some technical knowledge, a
keen interest in telecommunications is an essen-
tial requirement, good prospects.-Apply Per-
sonnel Dept., Telephone Manufacturing Co.,
Ltd., Sevenoaks Way, St. Mary Cray, Kent.
WIREMAN for modem research laboratory.

capable of working to verbal instruction
and able to do original layouts; City and Guilds
or National Certificate an advantage, at least
3 years' experience imperative.-(Ref. 71)
Write in detail, quoting reference No. of
position sought to: The Personnel Dept.
(Technical Employment). De Havilland Pro-
pellers, Ltd., Hatfield. Herts. f2818
ELECTRONIC Engineer reqd. for exceptionally

interesting development work. Applicants
should have good academic training with 5-10
years' practical experience of development in-
cluding some on communication equipment
employing frequency modulation at U.H.F. The
post carries a good starting salary and excellent
prospecPlease write. with details, to Per-
sonnel Dept. (ED/189), E.M.I. Eng. Dev., Ltd.
Hayes, Middx. 1.3166

TECENICAL
Assistant required by cable

manufacturers to work on the development
and testing of high frequency cable and cable
accessories; previous experience would be use-
ful but not essential; O.N.C. in electrical en-
gineering; pension scheme, five-day week;
salary In accordance with age and qualifica-
tions.-Apply in writing to, Staff Officer, Tele-
graph Construction & Maintenance Co., Telcon
Works, Greenwich, S.E.10. [3048

TEST gear engineer required by radio and
television manufacturer, applicants must be

conversant with test jig and equipment design
requirements for production testing and have
had experience in a similar position.-Applica-
tions should include details of technical and
practical experience in this field, and be ad-
dressed to Mr. Alvey, Philco (Overseas), Ltd.,
Romford Rd., Chigwell, Essex. Tel. Hai cult
4151. [3123
McMICHAEL RADIO, Ltd., require senior

and Junior engineers In their equipment
division laboratory at Slough; training and ex-
perience in the field of applied electronics (in-
cluding communications) and experience of
working with Government Departments are the
chief qualifications required -Write, stating
age and full details of training, qualifications
and experience, to the Chief Engineer, Equip-
ment Division, McMichael Radio. Ltd., Slougn,
Bucks. [0198
ALARGE telecommunication manufacturing

organization have immediate vacancies for
one senior and one junior engineer for interest-
ing development work on transistor circuitry;
experience not essential, but would be an added
qualification; further vacancies exist for engi-
neers to work on the development of multi-
channel communication systems' good salaries
offered depending on age and experience.-
Apply in writing, stating age, experience and
salary required, to Box 6353. [3148
OLD -ESTABLISHED British Company in Far

East requires the services of a technical
sales assistant. Candidates should preferably
be between the ages of 23-27, of good educa-
tion and have a general knowledge of some
of the following: (a) Broadcast and telecom-
munications equipment; (b) television; (c)cinema equipment; (d) light electrical engin-
eering. Sales experience an advantage.-
Write in confidence to Box JN/159, 0/0 95,
Bishopsgate, E.C.2. [3136
MINISTRY OF SUPPLY requires Electronic

Engineer in London H Q to help plan
production of radio communications equipment.
assess firm's capacity and suitability, and
liaison work. Qualifications: British of British
parents. Recognised engineering apprenticeship
and knowledge modern mass production
Methods in electronic engineering. A.M.I.C.E.
or M.E. or E.E. or exempting qualifications pre-
ferred. Salary within 2.650-Z1,000 p.a. accord-
ing to age and qualifications. Not established
but opportunities to compete for establishment
may arise.-Application forms from M.L. &
N.M. T. & 26S. King St., London, S.W.1,
quoting 13442/53A. [3159

THE POLYTECHNIC
309 Regent Street, W.I.

Electrical Engineering Department
Read of Deportnient : W. H. DATE, B.Sc. (Eng.).

M.I.E.E.
PULL -TIME DAY COURSES are provided In

Electrical and Telecommunications Engineering.
The course., which extend over a period of three to
four years, prepare for the Higher National Diploma
and professional examinations and for the B.Sc. (Eng.)
Degree of the University of London.

Session 1954-1955 begins on September 21st, 1954.
EVENING COURSES in the above subjects and also

in Radio and Television Service Work commence on
Monday, 27th September. The courses prepare for
the Ordinary and Higher National Certificates and for
the City & Guilds of London Institute examinations.
New students will be enrolled on 22nd September,
5-8 p.m.

Prospectuses may be obtained on application to
the undersigned.

7. C. JONES,
Director of Education.

GRAMPIAN REPRODUCERS LTD
9 Hanworth Trading Estate, Felthani, Max. Tel.: Felthant 2657

LOCKWOOD
makers of

Fine Cabinets
and woodwork of every descrip-
tion for the Radio and allied trades

LOCKWOOD & COMPANY
Lowland Rd., Harrow, Middlesex, Byron 3704

AUTOMATIC (TIME) SWITCHES
New and reconditioned 15 day clockwork

and electric switches

from 35/ -
Send S.A.E. Joe illustrated details in -

DONOHOE (TIMERS) GEORGE STREET
NORTH SHIELDS, NORTHUMBERLAND

For high and low voltage
testing. -
1/30 and 100/850 volts A.C.
or D.O. Write for interesting

leaflet 30F.

RUNBAKEN  MARCHES ER 1

A.I.D. Approved

TRANSFORMERS
of all types up to 25 KVA for Single or Three

Phase operation, Phase Conversion, etc.
MAINS

Output, and Special Purpose Transformers for
Radio Equipment; Chokes, etc.

COILS
lor Contactors, E.M. Brakes, Air Valves, etc., and

Coil WINDINGS for all purposes
SOLENOIDS

for A.C. and D.C. Operation.
W. F. PARSONAGE .& Co., Ltd.
INDUCTA WORKS . Park Rd  Bloxwich  Walsall

Telephone : BLOX 66464
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SYLVANIA - THORN

COLOUR LABORATORIES LIMITED

Appointment
of Senior Electronic
Research Engineers

A few exceptional oppor-
tunities for senior electronic
research engineers of outstand-
ing ability occur in this newly -
established organisation owned
jointly by Thorn Electrical
Industries Ltd. and Sylvania
Electric Products Inc. of U.S.A.

Only men of the highest
calibre possessing appropriate
academic qualifications and ex-
perience will be considered.
The laboratories are located
in the London area and the
work will be carried on in close
co-operation with American
laboratories.

Emoluments offered are com-
mensurate with the respon-
sibilities involved and include
provision for life insurance and
pensions.

Applications, which must be
made in writing, giving full
details of age, education, quali-
fications:and experience, should
be addressed to :

The Managing Director,
Thorn Electrical Industries Ltd.,

105, Judd Street,
London, W.C.1.

COUNTY BOROUGH OF BOLTON-
EDUCATION COMMITTEE

BOLTON TECHNICAL COLLEGE
Full-time Course in Electronic

Engineering
A three-year full-time course in Electronic
Engineering is now available. Applicants
should be between 16 and 18, and have taken,
or be taking, General Certificate at the
Ordinary Level in Mathematics or Physics, or
equivalent courses in technical institutions.
This rapidly developing industry offers new
and attractive openings to qualified men.
Application forms and particulars may be
obtained from the Principal, Technical College,
Bolton, Lancashire.
Education Offices, W. T. SELLEY,
Nelson Square, Chief Education Officer.
Bolton.

SITUATIONS VACANT
KELVIN & HUGHES, Ltd., Barkingside.

Essex, have vacancies for Technical Assist-
ants for development of electro-mechanical and
electronic instruments (Marine). Work involves
initial experiments, sea -going trials, pre -pro-
duction models and factory liaison. Occasional
visits overseas are arranged. Qualifications-
Practical: 5 years' workshop or drawing office
experience. Academic: City and Guilds Tele-
communications Final Group Certificate, or
equivalent.-Applications stating salary required
should be addressed to the Personnel Manager.

TWO physicists or electrical engineers are
required to develop electronics for infra-

red apparatus of advanced design, a flair for
devising electronic circuits is required, with a
special interest in high -stability L.F. amplifiers,
servo -mechanisms and circuits for improving
signal to noise ratio, B.Sc, standard or equiva-
lent is expected and applicants should be under
30.-Apply, in writing, stating age, education,
industrial experience and salary required, to
Sir Howard Grubb, Parsons & Co., Optical
Works. Walkergate, Newcastle-upon-Tyne, 6.

B.B.C. requires graduate electrical engineers
for its planning and installation depart-

ment in London; candidates, who should have
completed National Service, must have had at
least 2 years' industrial experience; knowledge
of, and interest in, television equipment or
sound transmitter equipment an advantage:
starting salary £645 rising by 5 annual incre-
ments to £880; promotion prospects; requests
for application form quoting ref. EX.8/W.W.,
should reach Engineering Establishment Officer,
Broadcasting House, London, W.1, within 5
days. [3099

AFIRST-CLASS opportunity exists in the
London area for a development engineer

familiar with the design and production
of miniature or telephone type relays or simi-
lar electro magnetic devices. Excellent labora-
tory facilities are available, and the successful
candidate will be required to initiate new
development projects and carry them through
to production. The initial salary will be in
accordance with qualifications, and generous
advancement is possible for a man of initia-
tive.-Send details of qualifications and experi-
ence to Box 5944. 13067

TELEVISION and radio engineers of varying
grades required by rapidly expanding com-

pany, inside and outside vacancies in large area
enclosed by line between Rugby, Watford, Cam-
bridge and Grantham, salary according to
ability, plus bonus and car allowance if owner.
also high commission paid for any new busi-
ness brought in, car provided for certain
appointments, this is the opportunity you have
been waiting for.-Write in strict confidence,
giving details, to Group Service Manager,
Robinson Rentals, Ltd. Head Office, 47, St.
Peters St., Bedford. [3122

THE G.E.C. Stanmore Laboratories invite
applications from Electronic Engineers aged

approximately 25 to 30 who would be interested
in filling an interesting vacancy for a Graduate
or similarly qualified man to work on the de-
velopment of airborne radar equipment; a work-
ing knowledge of elementary physics would be
advantageous and also a knowledge of aircraft
electrical installation is desirable but not essen-
tial.-All applications should be made in writ-
ing to the Staff Manager (Ref. WW/AMMV),
G.E.C. Stanmore Laboratories, The Grove,
Stanmore Common, Stanmore. Middlesex, stat-
ing age experience and qualifications. 13052

DRAUGHTSMENare required for permanent
posts in the field of radar engineering:

excellent opportunities for advancement;
Salaries beyond A.E.S.D. rates to suitable
applicants; staff pension scheme and canteen
facilities; 5 -day week; British 'Nationality
essential. Posts to be filled in the following
grades: Senior section leader; checker draughts-
man and senior design draughtsman; interme-
diate draughtsman; circuit draughtsman; in-
stallation draughtsman.-Apply. quoting Ref.
RLA/21, Chief Draughtsman Decca Radar,
Ltd., Research Laboratory, 2. Tolworth Rise.
Surbiton, Surrey. [3131

ADMIRALTY.-Royal Naval Scientific Ser-
vice. Experimental Officers and Assistant

Experimental Officers required in Experimental
Establishments in London. Portsmouth, Wey-
mouth areas. Gloucestershire and Scotland. The
majority of posts are for Engineers and
Physicists (particularly with electronics):
candidates must be British subjects: qualifica-
tions-minimum of H.S.C. (Pass degree. H.N.C.
or near equivalent an advantage). London
salary (men) E.O. £720--£890; A.E.O. (accord-
ing to age) E290-£.645. All appointments are
unestablished, but with some opportunities to
compete for established posts.-Application
forms from M.L.N.S.- Technical and Scientific
Register (K), 26. King St., London. S.W.I.
noting A247/52A. 13049

B.C. requires engineer with university
degree or equivalent in electrical engineer-

ing for transmitter section of Planning and
Installation Dept., in London; specialised know-
ledge of transmitter drive technique as applied
to precision crystal and variable frequency
checking equipment desirable: knowledge of
V.H.F. and S.H.F. transmitting and receiving
equipment and television principles an advan-
tage; duties include specification, installation
and acceptance lists of such equipment; appli-
cants should be prepared to travel to all parts
of U.K. as required: salary £645 (may be
higher if qualifications exceptional) rising by
5 annual increments to £880 max.; promotion
prospects.-Requests for application forms,
quoting ref. E.928 W.W., should reach E.E.O..
days. 1

Broadcasting House. London. W.1, within 5
3111

GUIDED WEAPONS
The Guided Weapons Department

of Vickers - Armstrongs Limited,
Weybridge, has vacancies for the
following Staff-

GRADUATE ENGINEERS, with de-
grees in Engineering, Physics or Mathema-
tics, and 3 to 5 years' experience in one of
the following categories:-

E.1. Design and development of high
pressure hydraulic or pneumatic
systems and components.

E.2. Development of techniques for
vibration and/or climatic testing
as applied to electronic equipment
and design of associated test gear.

E.3. Development work on reinforced
plastics.

E.4. Design of missile autopilots, simu-
lators and computers.

E.5. Design of U.H.F. and Micro -wave
Transmitters and Receivers.

E.6. Design of Transformers and
magnetic amplifiers, with good
general knowledge of electrical
properties of materials.

E.7. Design of electronic circuits and
servo mechanisms.

E.B. Engineering development of missile
electronic equipments.

TECHNICAL ASSISTANTS, with
degree, Higher National Certificate or
equivalent, and experience in one of the
following categories :-

Ti.. Development and test of high
pressure hydraulic or pneumatic
systems and components.

T.2. Environmental testing of missile
components.

T.3 Manufacture of prototype missile
electronic equipments to M.O.S.
specifications.

T.4. Manufacture of reinforced plastic
components and potting of elec-
tronics.

T.5. Development and test of instru-
mentation for missile trials

T.6. Development of missile autopilots
and analogue computers.

LABORATORY ASSISTANTS, pre-
ferably with O.N.C. or equivalent.

L.1. Assembly, test, and maintenance
of hydraulic and pneumatic systems
and components.

L.2. Drawing and constructing test
rigs used for mechanical and
environmental testing.

L.3. Manufacture of prototype elec-
tronic equipment and electro-
mechanical devices. Layout and
wiring from circuit diagrams and
sketches, chassis work and simple
machining.

DRAUGHTSMEN, with 2 years' ex-
perience or more as follows:-

D.1. Design of ground, airborne or
missile types of radar equipment.

D.2. Design of small mechanisms such
as missile autopilots, and electro-
mechanical computers embodying
gyroscopes, accelerometers, small
motors. gearboxes, etc.

Apply to Employment Manager,
Vickers-Armstrongs Limited (Aircraft
Division), Weybridge, Surrey, giving
full particulars and quoting reference
EO/G.W./reference number above.

Weybridge station is 30 minutes from
London on the main Waterloo/Portsmouth
line.

Additional buses operate to and from
the Works at starting and finishing times.

Canteen facilities.
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SITUATIONS VACANT
THE GENERAL ELECTRIC Co., Ltd.. have a

few vacancies for detail and design
Draughtsmen in their engineering division at
Stanmore; the work is interesting and is of a
high technical standard embracing light
mechanical and electrical devices; applicants
should be of at least Ordinary National Certifi-
cate standard and/or should have had previous
experience of a similar nature.-Applications
should be made in writing to the Persbnnel
Manager (Ref. WW/JEM), G.E.C. Stanmore
Laboratories, The Grove, Stanmore Common,
Stanmore, Middlesex. stating age, qualifications
and experience. [3053

ASENIOR appointment will shortly be filled
in the London laboratory of a firm holding

contracts in guided weapon and kindred fields;
engineers who wish to be considered for this
vacancy should be graduates and should have
had some experience in industrial engineering
laboratories; some production engineering ex-
perience in addition to microwave electronic
and/or servo experience would be an advan-
tage; starting salary will range according to
age and experience and will be on a generous
scale and will be subject to good increases.
according to merit; pension and life assurance
schemes are in operation -Write, giving full
details, in confidence, to Box 5923. [3057

MINISTRY OF TRANSPORT AND CIVIL
AVIATION.-Radio technicians (men

only) required at aerodromes and radio stations
in U.K. Special training courses for keen
technicians with basic quais.. interesting work
in progress providing electronic aids to naviga-
tion. Prospect of permanent pensionable posts.
Rates of pay (London) from £350 p.a. at age
19 to £445 at 25, rising, subject to qualifying
test to £540. Rates slightly lower for pro-
vinces. Candidates aged 19 or over with prac-
tical experience in maintenance of radio or
radar equipment should apply to Ministry of
Labour and National Service. Chadwick Street.
London, S.W.1, quoting Order No. 6627

HIGH -DEFINITION FILMS. Ltd..require
Junior engineers and technical assistants

for development work on television equipment
used in connection with film -making. There
are excellent prospects of advancement in this
entirely new field...and preference will be given
to applicants who are sitting City and Guilds
or equivalent examinations to fit themselves
for more senior posts. Candidates must have
completed their National Service and should be
used to handling comp ex electronic apparatus.
Starting salaries will be from £425, depending
on experience and qualifications.-Write. giving
full details. to Personnel Manager. Highbury
Studios. 98. Highbury New Park London, N.5.

NGINEERS who wish to broaden or com-
mence career as electronic engineers in a
field of peat interest and variety and involving
latest techniques can avoid restrictive speciali-
zation by joining Marconi Instruments, who
produce light current communications, measur-
ing and test apparatus for a wide range of
requirements; we have positions for men of
degree standard and experience also City and
Guilds Telecommunications Certificate standard,
or compensating experience and natural apti-
tude for electronic engineering; holiday arrange-
ments if fixed can be held; Saturday interview
if required; applications in strictest confidence.
-Apply Marconi Instruments, Ltd., Longacres.
Hatfield Rd.. St. Albans. [3063
AVACANCY occurs for a development engi-

neer in a design group concerned with a
wide range of small transformers and inductors
of types used in radio equipment and electrical
appliances; preference will be given to appli-
cants having experience Of this class of work,
but young engineers with a sound basic train-
ing and limited experience will be considered.
and if successful will have the opportunity of
gaining practical knowledge of design problems
met in fulfilling commercial and military
specifications; an attractive salary is offered
together with good future prospects; the com-
pany's extensive laboratory and production
facilities are situated in the London area.-
Please reply, giving full details of qualifications
and experience, to Box 5942. [3065
TUNIOR development engineers are urgently
J required to ass t it the deve:opment of pre-
cision electronic laboratory instruments. Suc-
cessful applicants will be engaged on interest-
ing long-term projects concerned with the
development of a wide range of equipment.
The appointments are permanent and carry
considerable technical responsibility. Appli-
cants should have had previous development
experience, preferably in the instrument field.
Academic qualifications ranging from O.N.C.
to degree standard are acceptable. Salaries
are dependent upon age, qualifications and ex-

Chiefceppsti full details, to the
Engineer. Messrs. Furzehill Laboratories.

Ltd.. Shenlev Rd Boreham Wo,,e1 Her.s
B.C. requires Engineer for Cineffim Equip-
ment Unit, t,in London, Applicants should

be qualified engineers, preferably with degree
in electrical engineering or physics and should
have had considerable practical experience in
use of modern high-grade cinematographic
equipment thorough knowledge of the prin-
ciples of its design and of associated techniques
relating to lenses, and of application of films
for television purposes. First-class technical
knowledge of such equipment and practice, in-
cluding use of picture and sound recording
camer,s, projectors, film stock, film processing,
etc., and good knowledge of principles of tele-
vision are called for. Experience in direction
of other engineers desirable. Duties include
planning specification, ordering and testing of
such equipment and conduct of correspondence.
Starting salary £990 rising by annual incre-
ments to Z1,320.-Apply E.E.O., B.B.C., Lon-
don. W.I. quoting ref. E.943.W.W. [3087

"Always a good deal" at

WEST END RADIO
EX -GOVT. CAR RECEIVERS, R.103
7 valves 6 volt type with B.F.O., etc.,
2 channels, 1.7-4 Mc/s and 4-7 Mc/s, IF.

NEW 465. &/s. 7/6.
OUR price 95/.. BRAND

P.
IMMERSION PUMPS. Suitable for water,
etc. Great lifting power. 24 v. A.C. or D.C.,
45/.. Carr. 51-.
H.T.-LT. BATTS Ex -Govt. 1952 manufac-
ture, layer -built, 150 v. + 3 v. Every battery
tested before despatch. Suitable for No. 38
receiver, 4/6. P. & P. 1/6
EX -ARMY MINE DETECTORS. Com-
plete with 2 search coils, 1 under -water type,
amplifiers, spares kit, etc., etc., complete in
transit case, E6/15/.. Carr. I 5i-.

1,000 Bargains for callers!

WEST END RADIO LTD.
14, LISLE STREET, LEICESTER
SQUARE, LONDON, W.C.2.

Phone: GER 7341
OPEN ALL DAY SATURDAY!

THE
DESIGN and DEVELOPMENT

of specialised equipment for
Research and Industry.

DUN-SOBIESON ELECTRICAL CO.,

17 Victoria Garden>, London, W.11. Park 6636

OS CA LL BOI
InterTalk'

CARRIES YOUR VOICE
CON INTERCOM
SYSTEM FOR OFFICE
FACTORY. STORES. ITC.

EASCO ELECTRICAL
LTD. Dent. W.W.

Brighton Terrace, S.W.9
PhonelGroms BRlxton 4961-2-3.

MALVYN ENGINEERING WORKS
Precision Engineers

Manufacturers of : Chassis, Small
Pressings, Machined Components,
Wiring and Mechanical Assemblies

to specification.
Single and Production Quaniiiies. Enquiries Invited.

100 PARK ROAD, WARE, HERTS.
Telephone : Ware 465

TR1154155 RECTIFIERS
Input: -2001250v., 50.--,S.P. Output :-5.3v.,

13A. -220v., 110 m.a.-1200v., 200m.a.
NEW CONDITION-TESTED-CICARANTEED

817-10-0 per set. Carriage extra.

A. J. WHITTEMORE (Aeradio) LTD.
Croydon Airport. Tel.: Croydon 5791. 4883, 7744

Surrey Gram, : Aeradio, Croydon.

ESPEE PRODUCTS
Amplifiers

Electronic Instruments

Tape Recorders

28, Upper Richmond Road, Putney, S.W.15.

SITUATIONS VACANT
RADIO testers required, some V.H.F. experi-

ence desirable together with some servicing
I knowledge on domestic or service equipment.

-Applications, giving full details of previous
experience and quadfications, should be sub-
mitted in writing to the Personnel Manager,
PcyaembTicildegceommunications, Ltd., Newmarket[

2965
Rd..

SITUATIONS WANTED
BRITISHER. Assoc. Brit. I.R.E.. age 31, wide

experience radio/radar techniques, present
resident abroad, requires adenin. and/or tech.
rep. post, home or overseas (intimate knowledge
Mid. East, Pakistan, Bharat, Ceylon, but would
go anywhere); available interview U.K. Sept. -
Oct.; present salary equiv. £2,500 p.a.-Box
6356.

CITY & GUILDS (Electrical, etc.) on [ '

[3155
TECHNICALTECHNICAL TRAINING

Pass -No Fee " terms; over 95% successes;
for full details of modern, courses in all
branches bf Electrical Techno.ogy send for our
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 therisard times we can 10 swain
for you-see the B.N.R.S. advt., page 130. [0172
WIRELESS operating; attendance and postal

courses.-Stamp for reply to Manager. The
Wireless School, Manor Gdns.. London. N.7.

[0104
SEE the world as a radio officer, short train-

ing, low fees, scholarships, boarding/day
students; stamp for prospectus.-Wireless Col-
lege, Colwyn Bey. [0018

FULL-TIME courses for P.M.G. Certs..
C.G.L.I. Telecommunications, Radar Main-

tenance Cert. and B.Sc,(Eng.): prospectus free.
Technical College. Hull.
EARN it as you do it-We provide practical

equipment combined with instruction in
radio. television, etc.-Write for ful' details to
E.M.I. Institutes, Dept. WW47. 43. Grove Park
Rd. London, W.4.

T / V G'Ikuilds. oCnitry.0,1:&09

pass -,--no fee " terms. Over 95% successes, De-
tails of Exams. & Home Training Courses in all
branches of radio & T/V. write for 144 -page
handbook-free.-B.I.E.T. (Dept. 387A), 29.
Wright's Lane London, W.8,

10A .M.I.Mech.E., A.M.Brit.I.R.E. City and1166Gui.ds, etc.. on " no-pass-no fee " terms;
over 95% successes; for details of exams, and
courses in all branches of eng.neering, building.
etc.. write for 144 -page handbook-free-
B.I.E.T (Dept. 387B) 29. Wright's Lane.
London. W 8. [0118
WIRELESS telegraphy: Merchant Navy offers
V V to youths 16 upwards after qualification

.ucrative positions as Radio Officers.-Apply
British School of Telegraphy, 179, Clapham Rd.
S.W.9 (Est. 1906). Recognised by Ministry ofEducation. Moderate fees. Modern equipment.
A:so pose al courses in theory of Wireless Tele-
graphy for P.M.G. Certs and Amateur Trans-
mitting Licence [0124
THE Institute of Practical Radio Engineers

have available home study courses in every
phase of radio and television engineering.
snecialising 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 Secretary.
I.P.R.E., Fairfield Eouse, 20, Fairfield Rd.
Crouch End. London. N 8. rociag

OPPORTUNITIES in radio and televisionservicing. Full-time theoretical and prac-
tical 1 -year courses at E.M.I. Institutes inLondon. Job assured on successful completion.
Next course commences August 30. Earlyenrolment is advised.-Free brochures giving
details of these and other courses from E.M.I.
Institutes, Dept. Vi W36, 10, Pembridge Sq.,London, W.2. Tel. Bayswater 5131-2. [3075
THERE is a great future for qualified radio.

television and electronic engineers; this is
your opportunity to train for a well -paid career.
E.M.I. Institutes offer a 3 -year course in tele-
communications engineering commencing
August 30th: on successful completion employ-
ment is assured.-Full details from E.M.I.
Institutes, Dept. WW38. 10. Pembridge Square,
London. W.2. [2998

FREE! Brochure giving details of home 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 Telecommuni-
cations. R.T E.S.. and other professional exam-
inations; train with the college operated byBritain's largest electronic organization;
moderate fees.-Write to E.M.I. Institutes.
Postal Division. Dept. WW28, 43. Grove Park
Rd.. London, W.4 room

BOOKS. INSTRUCTIONS. ETC.
" WIRELESS Worlds." 1950 and 1953, com-
Peterborlete; offers.-Plant, 110, Cobden Ave03v p.,

ough. [37
BOOKLETS " How to Use Ex -Govt. Lenses

and Prisms." Nos. 1 and 2 price 2/6 each;
ex -Govt. optical lists free for s.a.e.-H. English,
Rayleigh Rd.. Hutton Brentwood Essex. [0181
T.P.R.E. technical publications, 5.500 Align-

ment' 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.B.

[0089
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LYONS RADIO Ltd.
BENDLIC TRANSMITTERS TYPE TA12. Frequency
range; Channel 1 (1 to 1.7 Mee.), Output Power 10
watts. Channel 2 (2 to 3.4 Mc/s.), 0/P. 20/25 w. Channel
:3 (3 to 4.8 Me/s.). 0/P. 40 w. Channel 4 (4.37 to 7 Mr/s.).
0/P. 40 w. CW. or MCW. Each channel can be set
up independently. Valve line-up; 4.12 8 K7's (Oscillator
for each Charnel) 1.807 Buffer driving 2-807's in push.
pull in the output stage. The separate controls for
each Channel are all clearly marked and are brought
out to the front panel on which is also mounted an
0/5 R.F. ammeter which indicates aerial current.
Circuit diagram provided. Overall size 14in, x
10in. x 10in. Condition both externally and internally
very good. An external power supply is required for
operation. Condition both externally and internally
is very good. Small qty. only available. PRICE 29/9/,
SPECIAL VALVES. 866A (Mercury -Vapour Rectifiers)
in orig. cartons, as new. PRICE 12/6 each. Ex. new
equipment;- CV138 (EF91) 7/6 each. 6B4G, 7/8.
V R65A. 2/6 each, 3 for 6/- or 6 for10/-. All guaran-
teed.
USA:MITS. Less valves and relays, fitted with mica,
tubular, metal cased and variable condensers, resistors,
valve holders, etc., and a rotary converter for 12 v.
D.C. input with an output of 480 v. D.C. at 40 mA.
Most Important of all Is the gear box attached to the
converter which has three separate driving shafts
reducing speed of rotation to approx. 21, 5 and 10
r.p.m. In good clean condition, a tip top buy for
experimenter and model maker. PRICE ONLY 9/6.
carriage 5/-, 3 or more carriage free.

3 GOLDHAWK ROAD, (Dept. M.W.)
Shepherd's Bush, London, W.12

Telephone: Shepherd's Bush 1729

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE

ROD, BAR, SHEET, TUBE, STRIP, WIRE
3,000 STANDARD STOCK SIZES

No Quantity too Small Lisl on application
H. ROLLET & Co., Ltd.

6 Chesham Place, S.W.I. SLOane 3463
ALSO AT LIVERPOOL, BIRMINGHAM.

MANCHESrEA. LEED;

VARNISHED NYLON
Available in both Yellow and Black qual-
ities. Manufactured in 4, 5 and 6 mil
thicknesses, straight or bias cut, in rolls
36" wide, or as tape, any width (English
or Metric measure), with straight, slit or
serrated edges.

. . This young lady is
about to leave for Equatorial Africa, where Varnished
Nylon manufactured by our friend Symons is particu-
larly trustworthy. Indeed, under tropical conditions
anywhere it combines mechanical strength with ex-
cellent electrical properties. It has, observe, two not-
able features. As a straight cut tape it is sufficiently
extensible to replace bias
cut tape in many applica-
tions. Second, it has a far
higher insulation resist-
ance under humid condi-
tions than any other varn-
ished fabric. A pretty case
and a pretty client, if I may
say so.

TESTED FLEXIBLE INSULATION BY

Z,.ty-"i-eoyedce.e0,_e(ti
PARK WORKS KINGSTON HILL SURREY
' KINGSTON OM 0,415 INSULATION iPHOKEI KINGSTON ON THAMES

THE

CHAFFEY
CABINET COMPANY
63a, CHELTENHAM RD., LONDON, S.E.15

TEL: NEW CROSS 4766

490flor
ADVISORY

SERVICE

If you hove on elec-
trical insulation
problem, send it to
us I Our experts
will be pleases to

advise you.

TELECRAFT
TV AERIALS

ARE CHEAPER AND BETTER
Send for Lists

TELECRAFT LTD.
THORNTON HEATH, SURREY.

THOrnton Heath 1191-2

CLASSIFIED ADVERTISEMENTS
Use this Form for your Sales and Wants
To "Wireless World " Classified Advertisement Dept., Dorset House, Stamford St., London, S.E.I

PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW
 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 1/..

 Cheques, etc., payable to Iliffe & Sons Ltd., and
crossed & Co.

NAME

ADDRESS

REMITTANCE ALOE ENCLOSED

Please write in block letters with ball pen or pencil. NUMBER OF INSERTIONS
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RADIO & TELEVISION COMPONENTS
WE OPERATE A PROMPT & EFFICIENT

MAIL ORDER SERVICE.
"VIEW MASTER" & "TELE-KING" specialists
Easy terms available. Stamp (only) for lists

JAMES H. MARTIN & CO.,
FINSTHWAITE, NEWBY BRIDGE,

ULVERSTON, LANCS.

Coiaaoio, Cadeo and
all metal fittings made to
specification for the Radio
and Electronic Industry.

STAR METAL PLATE WORKS
74 CHURCH Rd., BARNES. S.W.13

Tel ROY 667.7 4

STABILISED POWER UNITS
Boldre Series

Input : 80-240 v, 50 -1500 -
Outputs: 150-500v, 100 watts, 300 m.a.

Subsidiary independent outputs to choice.
Price : from L59-10-0

Skeleton model £44-0-0
NEWTOWN INDUSTRIES, Lymington, Hants

Electronic Engineers and eaten, contractors
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THESE Hi -K Discs are the latest addition to our
comprehensive ranges of Ceramic Condensers,

and are intended for de -coupling purposes in
television receivers and spark suppression in small
electrical apparatus. In both applications their
effectiveness is greatly enhanced by their ex-
tremely low inductances.

EFFECT OF TEMPERATURE

In common with other Hi -K ceramic con-
densers, variations in capacity due to tempera-
ture changes may be quite substantial, a fact
that should be borne in mind when selecting
this type of condenser, and when specifying
the capacity required for a particular applica-
tion. Where such fluctuations of capacity are
of no great importance, these Discs may be
used as an alternative to condensers using
other dielectrics.

CONSTRUCTION

The Dielectric is a specially selected material
of the barium-titanate group with a dielectric

FOCUS ON
LEADERSHIP

Hi -K CERAMIC
DISC

CONDENSERS

constant of 3,000, and an insulation resistance
greater than 5,000 megohms.
A special non -cracking, heat resistant, protective
coating (Finish `G') is the standard finish. This
thermo-setting compound adequately prevents
the ingress of moisture, and does not soften or
crack at temperatures up to too°C.; it also
provides electrical insulation, thus enabling the
condenser to be mounted in contact with the
chassis or other components.

Maximum Working Voltage
5oov. D.C. or 25ov. A.C.

Tolerance of Capacity -zo% +80%

Capacity
in u.F

D.mensions in
millimetres

T.C.C.
Type

NumberDiameter Thickness

-001 7.5 0.6 CC.150
-0015 7.5 0.6 CC.I50
-002 10.0 0.6 CC.I51
-003 12.5 0.6 CC. I 52

005 15.0 0.6 CC.153
-0I 22.0 0.8 CC.I54

Approximately 2mm. should be added to
these dimensions to allow for the protective
coating.
Terminations are tinned
copper wires 5omm. long.

HE TELEGRAPH CONDENSE
RADIO DIVISION

ORTH ACTON LONDON W.3 Tel: ACOrn 0 0 6

ONDENSERS SINCE 1906
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Ersin
Multicore

FEATURES

Ferguson T/V Assembly
At this year's National Radio show at Earls Court, operatives from Thorn Electrica
Industries Ltd. will assemble Ferguson T/V Tuner Units on the
Multicore Stand, No. 98 in the Main Hall.

(44

Reliability of soldering processes is achieved
by the use of Ersin Multicore Solder, which
for nearly 15 years has been preferred by
manufacturers in Europe and U.S.A.

For extra high speed soldering processes,
Ersin Multicore Solder is supplied in all alloys
and gauges with 5 cores AID approved Type
362 Ersin Flux.

BUSH RADIO LTD.

INSIST ON

E. M.I. -H. PA. Y.

THE WORLD'S FINEST CORED SOLDER

SIZE 1 CARTON* (5/- SUBJECT)
Catalogue
Ref. No.

Alloy
Tin/Lead 3". Approx. Lengt

per carton

C 16014 60/40 14 21 feet

C 16018 60/40 18 55 feet

C 14013 40/60 13 19 feet

C 14016 40/60 16 38 feet

C. E. C. LTD.

PYE LTD.

E. a. COLE LTD.

PHILIPS ELECTRICAL LTD.

MULTICORE SOLDERS LTD., MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. BOXMOOR 3636 (4 lines)




