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RF CABLES 

If you are designing 
electronic equipment for 

radio and television, 
navigational aids for 

shipping and aircraft, 
or controlling impulses 
for automatic devices, 
remember there are 

BICC R.F. cables for 
every application— 

guaranteed for efficiency, 

economy and long life. 
For out-of-the-ordinary 

jobs, BICC can usually 
develop specialized cables 
to meet your requirements. 

Full details of all our 
standard R.F. cables are 
contained in Publication 
TD T 23. We will be 
pleased to send you a 
copy on request. 

BRITISH INSULATED CALLENDER'S CABLES LIMITED 

21 Bloomsbury Street, London, W.C.1 
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R.C. Coupled Amplifier Stages 

Although it is desirable to design a universal standard 
transistor amplifier stage, this is not possible because 
signal level, supply voltage and maximum working 
ambient temperature each introduce problems which 

must be overcome in different ways. It is possible 
however to design and publish typical amplifier 
stages for several supply voltages, assuming a maxi-
mum working ambient temperature, making a com-
promise between gain and output. 

The first stage in an amplifier must be designed to 
provide as high a ratio of signal to noise as possible, 
because the accumulated input and circuit noise will 
give a very impure output over a number of stages. In 

all other stages the requirement is maximum gain 
for minimum distortion at the required output level. 
The recommended cir-
cuit using a Mullard 
0071 transistor, with 
capacitive coupling pro-
duces a good gain for a 
relatively distortion free 
output., The circuit is 
suitable for use with 
supply voltages of 6V, 
9V and 12V, stabilised 

up to 45°C ambient 
working temperature. 
Some modifications are 
indicated below for the 
user's guidance. It is 
important when modi-
fications are made to 
ensure that the collector 
current should not go 
below o.3mA, otherwise 
the input resistance and 
collector-emitter gain cc' 

become very non-linear. 
The distortion and gain 
data shown in the ac-
companying table are 
typical for one 0071 
stage from a series of 

Imunaid I 

CIRCUIT VALUES AND GAIN FOR SOME 
TYPICAL 0071 TRANSISTOR STAGES 

V cc I 

(V) (mA) 

R I 

(K2) 

R2 

(k1.2) 

R. Rc 

(k(I) (k1-2) 

out 
iin lout. 

6 

9 

12 

1 . 0 

1 0 
1.0 

39 

62 

82 

2.2 

3.9 

5.6 

23 

28 
31 

200 

260 

270 

* For 5% total distortion 

T.S.D. DATA and PUBLICATIONS SECTION, MULLARD 

identical ones in cascade. The source impedance 

Rsource is assumed equal to the collector resistance 
R. A resistance of 1.51d2 is used to shunt Rc, this 
value is equivalent to the input impedance RE, of the 
following stage. The current flowing in this i.5kn is 

the output current considered in the distortion and 
gain measurements tabulated below. The gain figures 
apply to a transistor with average collector-emitter 
gain ce. These component values have been carefully 
chosen such that in each case the transistor operates 

satisfactorily up to an ambient temperature of 45°C. It 
will be seen from the table that the useful output 
current, for 5% total distortion, and stage gain increase 
with supply voltage. This distortion is predominantly 
second harmonic. 

The performance ob-
- tamed with Ic imA 

should be adequate in 
most cases, however the 
stage gain can be in-
creased by reducing (not 
below o.3mA) the col-

 t) lector current, this is only 

worthwhile at the lower 
OC 71 supply voltages. For in-s 

stance Ic=o.5mA, Re = 
R L  2.2k I% Rc = 3.9k e 

> gives 20% increased 

gain. Increased output 
can be obtained for a 
given distortion by in-
creasing the collector 
current to, say, 1.5mA, 
altering circuit values 
accordingly. For mini-
mum distortion it is 
preferable to keep the 
collector current in the 
range I -21nA, in any case 
it should not be reduced 

below o.3rnA, and to 
keep the source imped-
ance as high as possible. 

LTD., MILLARD HOUSE, TORRINGTON PLACE, LONDON, W.C.1 
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Training Technologists 

" In the absence of natural resources com-
mensurate with the size of its population, 
this country lives by trade and by the skill 
and efficiency of its industry, which must 
be sustained and expanded by the infusion 
of the best brains that can be found, trained 
and stimulated to work with enthusiasm." 

THE truth of this typical aphorism is by now 
universally acknowledged; it is also axiomatic that 
existing channels of supply do not provide scientists 
and technologists in sufficient numbers for present, 
let alone future, requirements. For the sheer spade-
work of detail design and development the number 
of vacancies has long exceeded the supply; and at 
the top there will always be more than enough 
room for the Faradays and Blurnleins of this world. 
Where do the "star" men come from? Accord-

ing to Lord Hives, who spoke recently on the 
occasion of the introduction of the first report* of 
the National Council for Technological Awards, 
there is no evidence to show that any one educa-
tional channel is more likely than another to throw 
up the man of exceptional ability. The important 
thing is to open up as many channels as possible, 
so that no one who has the will to apply himself 
may be debarred by force of circumstance from 
proving his ability by the acquisition of a univer-
sally recognized qualification. 
One of the reasons why the technical colleges of 

this country have been less well supported than the 
universities is the absence of a generally accepted 
degree or diploma (other than an external degree 
from London University) to set the seal on a sus-
tained course of study. This has now been reme-
died by the Diploma of Technology (Dip. Tech.) 
which has been established by the National Coun-
cil for Technological Awards, set up by the Ministry 
of Education. 

Will Dip. Tech. be as good as a degree? For 
the purpose of qualifying for a post in industry it 
may well be better. An essential feature of the 
scheme is the freedom of colleges to develop their 
Diploma courses in consultation with industry, so 
that students will be well fitted for the industries 
they serve. In most cases work will be integrated 
in sandwich courses with industrial training. 
Teachers are to be encouraged to return periodically 
to industry, and it is proposed that senior members 
of industrial staffs should be given a special status 
in colleges which will enable them to take part in 
the academic activities. By these means it seems 
likely that a Dip. Tech. man will be more quickly 
useful than a man with an academic degree who 
may take some time to shake down in an industrial 
environment. 

*See "World of Wireless," this issue. 
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Although the composition of the Dip. Tech. cour-
ses will show wide variations, there is little doubt 
that the standard required will be uniformly high. 
We are impressed by the stiffness of ¿he require-
ments laid down by the Council and the fact that 
more than half of the courses originally submitted 
for approval have been rejected. The governing 
body is not lacking in academic attainment, but 
is drawn mainly from industry and has acted and 
spoken with a sense of realism which is often 
absent from the pronouncements of professional 
" educationists." 

It is not the business of the Council to initiate 
courses—these are prepared by individual colleges 
—so it cannot be made responsible for what appears 
to us to be an insufficient emphasis on the import-
ance of electronics. Only one course (at the 
Northern Polytechnic) on the "Physics and Tech-
nology of Electronics" appears in the list of recog-
nized courses in Appendix III of the report, though 
there are eight courses labelled "electrical en-
gineering" and three " applied physics." No doubt 
these general subjects include some electronics, but 
they are now so wide and complex that any attempt 
to cover them completely in three or four years must 
surely run counter to the aims and objects of Dip. 
Tech. Essentially, this new qualification is a matter 
of expediency and has been created by the need for 
efficiency. There must be the broadest possible 
fundamental training at the beginning of the course, 
but specialization in the final years is inevitable 
and must tend to become even more narrow as the 
range of a subject increases with expanding 
knowledge. 
The growing importance of electronics in the 

national economy is sufficient justification for the 
strongest possible representation on the Boards of 
Studies appointed by the Council. The collective 
experience of the Brit.I.R.E. should be added to 
that already available from the I.E.E., and many 
associations of specialists would have useful contri-
butions to make. A separate Subject Panel in elec-
tronics should then be appointed, and this in itself 
would encourage the submission of more courses in 
electronics. We would also urge the larger elec-
tronics firms to use their influence with local colleges 
to submit more courses of a type appropriate to the 
needs of their industry. 

Fears have been expressed that the advantages of 
a liberal education will be lost to those who elect 
to study for Dip. Tech. This need not be so, for 
the development of the critical faculty and a capacity 
for concentrated effort, resulting from the mastery 
of any one subject, are the best preparation for the 
continuous process of learning by which a liberal 
education is acquired. 

1 
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Technological Education 
ON the recommendation of the National Advisory 
Council on Education for Industry and Commerce 
the Minister of Education set up in 1955 the 
National Council for Technological Awards as an 
independent self-governing body "to create and 
administer technological awards . . . available to 
students in technical colleges who successfully com-
plete courses approved by the council." The coun-
cil's first report (covering the period from December 
1955 to July 1957) was presented by Lord Hives, the 
chairman, at a meeting early in December. 
The first award to be introduced by the council 

is the Diploma in Technology (Dip. Tech). The 
first of the 965 students now taking approved courses 
in a variety of technologies at e:even colleges will 
be taking their " finals " next June. There is some 
flexibility in the standards required of students for 
admission to a course but in general it is either 
five subjects in the General Certificate of Education 
or a good Ordinary National Certificate. 

It is pointed out that approval of a course is not 
granted solely on its academic content but also on 
the general facilities available at the college. More-
over; the majority of the 50 approved courses are 
of the sandwich type with integrated college and 
works training. 
The Dip. Tech., which is equivalent to a university 

honours degree, is the first award to be instituted by 
the council, which is now considering what post-
graduate awards it should introduce. 
The council, which has offices in 9 Cavendish 

Square, London, W.1, has two Boards of Studies, one 
covering engineering and the other technologies other 
than engineering. 

Helicopter Aids S.H.F. Tests 
THE Post Office Engineering Department has 
recently been carrying out propagation tests from a 
remote site five miles from Langholm, Dumfries-
shire. It took six days to transport the mast, 
aerials, transmitting and receiving equipment, test 
hut and engine generator to the site over a mile of 
peat bog using a caterpillar tractor towing a sledge. 

Air-lift for a section of the mast used for the Post Office s.h.f. 
tests referred to above. 
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In the light of this experience a helicopter was used 
for the return journey, the total time taken being 
only seven hours, spread over two days. Mast 
sections, paraboloid, and other heavy or bulky 
equipment was suspended from the machine. 

Subscription Television 
WE have heard a good deal about proposals for 
"subscription-TV" from the U.S.A. but not until 
October did the Federal Communications Com-
mission lay down rules under which applications for 
operating such a service would be considered. Trial 
installations are to be limited to cities which already 
have four " grade A" television services. 

Although these rules do not cover closed-circuit 
systems—the F.C.C. has no jurisdiction over wire 
transmission—it is of considerable interest to learn 
from Rediffusion, Ltd., that they have signed a 21-
year agreement with the Skiatron International 
Corp., for the " survey, installation, supervision and 
maintenance of closed-circuit television systems in 
the Western Hemisphere." 
At the recent luncheon of the Relay Services 

Association of Great Britain, Mr. Ness Edwards, 
a former P.M.G., said, "I hope that subscription 
television is going to be developed by this associa-
tion." This, however, would need a major change 
in the P.M.G's licence under which relay com-
panies operate. 

Student Exchange 
SINCE its formation in 1948 the International 
Association for the Exchange of Students for 
Technical Experience has arranged for nearly 5,000 
students from 36 British universities and colleges 
to gain experience in industry abroad during their 
summer vacations. The annual report of the As-
sociation records that 34,602 students from 23 
countries have participated in the scheme during 
the past 10 years. 
By far the largest number of students among the 

5,934 "exchanged" during 1957 came from Ger-
many (1,219). The next highest being Austria 
(763) with Great Britain third (731). Of the 21 
countries receiving students Germany accepted 
most (1,195) with Sweden second (1,160) and Great 
Britain third (784). 

In the summaries of industrial and academic 
"spheres of influence" no mention is made of elec-
tronics, but it is obvious from the names appearing 
in the lists of participating companies and organiza-
tions, both in this country and abroad, that many 
of the students were in this field. The number of 
industrial and other organizations which received 
students in 1957 totalled 2,761 compared with 413 
in 1948. 
The secretary for the U.K. is J. Newby, Imperial 

College, Prince Consort Road, London, S.W.7. 
Whilst on the subject of student exchange 

mention should be made of the Imperial College 
Vacation Work Scheme. A booklet "Vacation 
Training" has been issued by the College giving 
details of the scheme and a list of companies 
offering to accept students for vacation work. 

WIRELESS W DRLD, JANUARY 1958 



Television trade tests to assist the industry and 
dealers are now radiated by the B.B.C. each weekday 
from 10 a.m. to 1 p.m.. Also all stations now use full 
power for these tests. Should it be necessary to operate 
a station on reduced power during the tests the words 
" reduced power" will be shown on Test Card C or a 
horizontal bar pattern accompanied by a 250-c/s tone 
will be transmitted for one minute in every five. 

Popularizing V.H.F. Broadcasting.—The next in the 
series of demonstrations being conducted jointly by the 
B.B.C., B.R.E.M.A. and R.T.R.A. to foster v.h.f. broad-
casting will be in East Anglia. Staged in the Samson & 
Hercules Hall, Norwich, on January 15th and 1(th, it 
will include in addition to demonstrations an exhibition 
of v.h.f. receivers. 

Wenvoe is to radiate the Third Programme and Net-
work Three on v.h.f. in addition to its existing trans-
missions of the Light Programme and Welsh and West 
of England Home Services. The fourth service, which 
will be radiated on 96.8 Mc/s with a e.r.p. of 120 kW, 
is hoped to be introduced before the end of 1958. The 
temporary low-power v.h.f. transmitter at Bristol, which 
has carried the Third Programme since October, will 
then close down. 

V.H.F. in Scotland.—With the opening of the v.h.f. 
station at Kirk o'Shotts on November 30th the B.B.C. 
f.m. service is extended to over 80 per cent of the popu-
lation of Scotland. Kirk o'Shotts radiates on 89.9, 92.1 
and 94.3 Mc/s, with an e.r.p. of 120 kW. The first 
Scottish v.h.f. station is at Meldrum, Aberdeen. A 
third station, at Rosemarkie, near Inverness, is planned 
to be opened in the spring. 

B.B.C. Television.—Two new permanent television 
transmitters have been brought into service by the 
B.B.C. during December—Douglas, Isle of Man, and 
Sandale, Cumberland. Beth replace temporary low-
power transmitters. Douglas operates in Channel 5 
with vertical polarization (e.r.p. 2.8kW), and Sandale 
in Channel 4 with horizontal polarization (e.r.p. 16kW). 

Receiving Licences.—During October the number of 
combined television and sound receiving licences in-
creased by 125,886, bringing the total to 7,524,071. 
Sound-only licences (including 326,161 for car radio) 
totalled 7,153,541, making an overall total of 14,677,612 
at the end of October. The figures for October, 1956, 
were, television and sound 6,291,072, sound only 
8,128,669 (including 310,301 for car radio), making a 
total of 14,419,741. 

R.S.G.B. Membership.—Last year for the first time 
since 1948 the membership of the Radio Society of 
Great Britain increased. The number of members at 
June 30th was 8,495 compared with 8,102 the previous 
year. Nearly two-thirds of the members (5,490) hold 
transmitting licences. 

Patents Digest.—A weekly summary of patents in the 
fields of electrical, electronic and nuclear power en-
gineering is now published by Hunter Digests, Ltd., of 
41, Whitehall (T.L.0.), London, S.W.1. " British Elec-
trical Patents Digest," as it is called, costs 10 guineas 
for six months. 

C.I.R.M.—The London office of the International 
Maritime Radio Committee, of which Col. J. D. Parker 
is secretary-general, has been transferred from Ludgate 
House, Fleet Street, to Shipping Federation House, 
Minories, E.C.3. (Tel.: Royal 1419.) 

" Nearest Approach Calculator" (October issue, 
p. 175).—We have been asked to point out that this 
device is the subject of Patent Application 27407/56 by 
R. V. Brass and T. P. McLelland, who were mainly 
responsible for the development work. 

"Sensitive D.C. Null Detector." (December issue, 
p. 597).—The full-scale deflection of this instrument, 
as stated in the text, is 50 milli-microamperes and not 
50pA as shown in the sub-title. 
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Transistorrzed personal portable, SONY T1263. which 
is made in japan, is new being soli on the Continent. It 
measures 4¡ x 2t x lin, weighs 10-koz and costs about 
117 (in Germany 198 DM). It covers the medium-wave 
band using a ferrite rod aerial and selectivity is claimed 
to be —IS dB at 10 kc,s off resonance. 

" E.B.U. Review" is the new title under which the 
Bulletin of the European Broadcasting Union is being 
issued from January. It will be published from the 
Technical Centre, 4 rue de la Vallée, Brussels, in two 
parts (a; technical and (b) general and legal, the parts 
being issued in alternate months. The annual sub-
scription for part (a) is 150 Belgian francs or 300 
Belgian francs for both parts. 

The "sunspot number," which is a measure of the 
number and size of disturbed areas on the sun, for 
October was the highest since records have been kept 
(about two centuries). The figure was 263. September 
also produced a high figure, 244. The Royal Society 
states that the previous highest record was 239 in May, 
1778. September also provided a record in terrestrial 
magnetic activity; there were six great magnetic storms. 

International Standardization.—Plans for the first 
plenary session of the International Organization for 
Standardization to be held in this country are in the 
hands of the British Standards Institution. The head-
quarters of the two weeks' conference (opening on June 
9th) will be at the Royal Hotel, Harrogate. 

Analogue computation methods (differential analyzers, 
rheo-electrical analogies, network analyzers, simulators, 
special calculators, etc., and their applications to science 
and industry) will be covered at the second International 
Analogy Computation meeting which is being organized 
by the Association Internationale pour le Calcul 
Analogique. Originally planned for June it will now 
be held from September 1st to 9th in Strasbourg, 
France. Further information is obtainable from F. H. 
Raymond, 138, Boulevard de Verdun, Courbevoie 
(Seine), France. The representative of the Association 
in this country is Professor S. C. Redshaw, Department 
of Civil Engineering, the University, Edgbaston, 
Birmingham, 15. 

A Data Processing Section was recently formed by 
the Society of Instrument Technology (20 Queen Anne 
Street, London, W.1) and a series of meetings is being 
held in London. The next meeting is on January 28th 
when M. P. Atkinson, of the National Physical Labora-
tory, will speak on digital codes and coding. The 
secretary of the Section is W. T. Bane, 137 Kenilworth 
Court, London, S.W.15. 

Information Engineering.—A graduate course in in-
formation engineering will again be held at the Uni-
versity of Birmingham in the 1958-59 session. 
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Applicants wishing to be considered for a D.S.I.R. 
grant, covering the fee of £81 and a maintenance allow-
ance, should apply to the electrical engineering depart-
ment of the University before February 3rd. Copies of 
the syllabus of the course are obtainable from the 
Supervisor of Graduate Courses, the Electrical 
Engineering Dept., The University, Birmingham, 15. 

Servicing and maintenance of sound and television 
receiving equipment is covered by the course opening 
at the Wesley Road Evening Institute, Stonebridge, 
London, N.W.10, on January 6th. The fee for the 
course, which will be held on Mondays and Wednesdays 
until July 2nd, is 25s. 

Communication Networks.—A course of lectures on 
modern electric network theory and design will be given 
by Dr. W. Saraga on six consecutive Wednesday even-
ings from January 22nd at the South East London 
Technical College, Lewisham Way, London, S.E.4 (fee 
10s). 

Southall Technical College introduces three new 
series of evening lectures in January. They are, " Sound 
Recording and Reproduction" (12 lectures), "Colour 
Television " (9 lectures), and "Design and Usage of 
C.R. Tubes" (12 lectures). The fee for each course is 
£1. The first course begins on 13th and the other 
two on 15th. 

Personalities 

B. St. J. Sadler, managing director of Redifon, Ltd., 
has retired after 13 years with the company. He was 
commercial manager of Marconi's Wireless Telegraph 
Co. before he joined Redifon. He is succeeded 
by F. Youle, B.Sc., A.C.G.I., A.M.I.E.E., who joined 
the company as sales manager in 1942 and be-
came a director four years later. Since last July he 
has been general manager responsible for the factories 
and laboratories at Wandsworth and Crawley. Follow-
ing his training in electrical engineering at the City & 
Guilds of London Institute, his industrial career began 
in 1921 with Marconi's where he spent some time in 
the development laboratories. He later became television 
sales manager of Marconiphone. From 1940 to 1942 
he was in the Ministry of Aircraft Production. 

F. YOULE H. C. PRITCHARD 

W. H. Apthorpe has retired from the managing 
directorship of Cambridge Instrument Company with 
which he started his career in 1900. After a few years 
he left to continue his technical education and returned 
in 1914 to take charge of the company's testing depart-
ment. He is continuing with the company as deputy 
chairman. His successor is H. C. Pritchard, B.A., who, 
after graduating at Oxford, joined the Air Ministry and 
in 1939 was appointed head of the Navy section of the 
Royal Aircraft Establishment. After the war he became 
head of the Blind Landing Experimental Establishment 
at Martlesham and in 1949 was seconded to the Aus-
tralian Government as chief superintendent of the 
Woomera rocket range where he stayed for three years. 
He subsequently left Government service and has been 
for the past four years with Elliott Brothers, latterly as 
group manager at Rochester. He is a Fellow of the 
Royal Aeronautical Society. 

Sir Robert Watson-Watt has been awarded the Elliott 
Cresson medal of the Franklin Institute of America " for 
his contribution to the conception of pulsed radar and 
his leadership in its development." Sir Robert, now 
living in Canada where he runs the consultancy organ-
ization Adalia, Ltd., has recently completed his auto-
biography which is inevitably a virtual history of radar. 
It is entitled " Three Steps to Victory" and is being 
published by Odhams in February. Sir Robert is soon 
revisiting this country and will be addressing the Radar 
Association on February 12th on " The Early Days of 
Radar." 

Dr. J. C. West has been appointed to succeed Prof. 
P. L. Burns, who is retiring from the chair of electrical 
engineering in Queen's University, Belfast. Dr. West 
graduated at Manchester University in 1943 and after 
service in the Royal Navy returned in 1946 to join the 
staff of the University's department of electrical 
engineering and was appointed senior lecturer in 1953. 
His early researches were in the field of electron optics 
but he has subsequently specialized in non-linear servo-
mechanisms, and as a result of this work he has received 
the degrees of Ph.D. 1952) and D.Sc. (1957). Prof. 
Burns has been at Bçlfast since 1924, having entered 
the teaching profession at Hull in 1918. During the 
first world war he was at Manch ster University where 
he was associated with Lord Rutherford on submarine 
detection. 

Dr. T. G. Pickavance, at present deputy head of the 
general physics division of the Atomic Energy Research 
Establishment at Harwell, has been appointed by the 
National Institute for Research in Nuclear Science as 
director of its Rutherford High Energy Laboratory 
Harwell). Dr. Pickavance, who is 42, is at present 
officer in charge of the group responsible for the design 
and supervision of the construction of the new large 
accelerator for the Institute. He has been at Harwell 
since 1946 and in his present position since 1955. 

Major C. Collaro, 0.B.E., who, as announced last 
month, resigned his pos:tion as chairman and managing 
director of Collaro, Ltd., has joined Camp Bird Indus-
tries, Ltd., as chairman. He succeeds John Dalgleish, 
who will continue as chairman and managing director 
of Camp Bird, Ltd., the parent company. Camp Bird 
Industries controls the electrical, electronics and com-
munications group of the parent company. This group 
includes Ambassador, Hartley Baird and E-V (Sapphire 
Bearings). 

C. E. Payne, B.Sc.(Eng.), M.I.E.E., chief engineer and 
a director of Ferguson Rad:o Corporation Ltd., has been 
co-opted to the governing body of Enfield Technical 
College. He has been closely associated with the college 
for some time on the educational and training schemes 
operated by the parent company Thorn Electrical 
Industries. 

Clive Barwell, general publicity manager of Mullard, 
has completed 25 years service with the company. He 
was at one time production manager of one of the com-
pany's valve factories, but has been mainly concerned 
with publicity and public relations. 
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G. R. Scott-Farnie, M.Brit.I.R.E., has been appointed 
managing d_rector of International Aeradio, Ltd., in 
succession ta Air Commodore C. S. Cade!!, C.B.E., 
M.A., who has resigned to join The 
Times. Both of them were members of I.A.L. on its 
formation in 1947. Mr. Scott-Farnie, who for the major 
part of the war was on special signals duties in the 
R.A.F. and from 1944 to 1945 was signals intelligence 
officer on General Eisenhower's staff, joined the com-
pany as operations manager. He operates amateur 
station G5FI. 

G. R. SCOTT-FARNIE R. E. ROBINSON 

Three assistant managing directors have been 
appointed by the G.E.C. They are T. W. Heather, 
M.C., Comp.I.E.E., who will be responsible for the 
general products group, A. L. G. Lindley, the engineering 
group, and R. E. Robinson, M.I.E.E., the telecom-
munications group. The company has also appointed 
two new directors, D. G. W. Acworth, M.A., M.I.E.E., 
and W. J. Bird. Mr. Heather, who has been with the 
company 44 years, was elected to the board in 1938 
and is also on the board of a number of other com-
panies, including M.O. Valve Co. and Salford Electrical 
Instruments. Since 1944 he has been chairman of the 
G.E.C. education and training committee. Mr. 
Lindley, a mechanical engineer, joined G.E.C. as an 
apprentice in 1918. Mr. Robinson has concentrated on 
telecommunications throughout his industrial career 
which began in 1903 when he joined the Western 
Electric Company in London. In 1905 he went to the 
Bell Telephone Company in Antwerp and in 1908 
became chief engineer of the Peel-Conner Telephone 
Works, then a G.E.C. subsidiary Mr. Robinson, who 
was appointed director in charge of telephone and radio 
works in 1945, is a past chairman of the Tele-communi-
cation Engineering and Manufacturing Association. 

John Dyer has resigned from the position of public 
relations officer for E.M.I. Electronics, Ltd., to which 
he was appointed in 1954, and has joined the staff of the 
British Electrical & Allied Manufacturers' Association 
as technical editor of BEAMA lournal. He was with 
the Phi'co organization for some time before the war 
and again lrom 1950-54. Mr. Dyer was at one time 
editor of Wireless & Electrical Trader. 

Sergeant Edward J. Gane has been seconded by the 
R.A.F. ro be senior wireless operator at the Royal 
Society Antarctic base at Halley Bay for 1958. He has 
sailed in M.V. Tartan which, after visiting the Nor-
wegian base and Halley Bay, will be bringing home some 
members of the advanced party. Among them will be 
chief technician Ronald Evans, R.A.F., who has been 
senior wireless operator during the past year. 

B. V. Baliga, chief engineer of All India Radio, is the 
new president of the Indian Institution of Tele-
communication Engineers. He has been vice-president 
of the Instiiution since its formation in 1953. 
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Dr. James R. Killian, president of the Massachusetts 
Institute of Technology since 1948, has been appointed 
by President Eisenhower to the new post of Special 
Assistant to the President for Science and Technology. 
Dr. Killian, who is 53, has been closely associated with 
government research in the U.S. and was a member of 
President Truman's communications policy board. 

Dr. A. W. Hull, consultant to the General Electric 
Research Laboratory, Schenectady, U.S.A., is to receive 
the Medal of Honour, the premier technical award of 
the American Institute of Radio Engineers. Dr. Hull, 
who is credited with creating a greater number of new 
types of valve thin any other man, receives the award 
" for outstanding scientific achievement and pioneering 
inventions and development in the field of electron 
tubes." 

OUR AUTHORS 

J. C. Beckley, B.Sc.(Eng.), author of the article on the 
design of car radio receivers, graduated at London 
University in 1954 and since then has been on the staff 
of the Applications Research Laboratory of the Mullard 
Radio Valve Company. His work there is concerned 
with the design and development of valves and circuit 
techniques at radio frequencies. 

T. G. Clarke, A.M.Brit.I.R.E., contributor of the 
article on the cathode-coupled flip-flop, is senior 
development engineer with Decca Radar where he has 
been responsible for the electronic design of several 
types of marine and windfindlng radar. He is at present 
engaged on investigations into the use of storage tube 
systems in radar. During his military service he was a 
warrant officer in the R.E.M.E. and served as an 
instructor at various training establishments both in the 
United Kingdom and overseas. 

Dr. D. H. Martin, the first part of whose article on 
magnetism in materials appears in this issue, is a lecturer 
in physics at Queen Mary College, University of Lon-
don, where he is engaged in research into super-
conductivity and spectroscopy in the very far infra-red. 
He graduated with first-class honours in physics at the 
University of Nottingham in 1950 where for four years 
he undertook post-graduate research into the domain 
structure of ferromagnetic metals, concentrating on 
domain nuclear processes. 

P. R. Stutz, B.Sc.(Eng.), A.C.G.I., Grad.I.E.E., 
author of the article on turret tuners for Band V, has 
been with Kolster-Brandes, Ltd, for the past nine years. 
He is a senior engineer in charge of a section engaged on 
television research and development, and represents the 
firm on the U.H.F. Working Party of the British Radio 
Equipment Manufacturers' Association. He graduated 
at the Imperial College of Science and Technology with 
an honours degree in electrical engineering in 1948. 

OBITUARY 
A. Cecil Barker died on December 10th, aged 58, at 

his home. The Close, Hurst Wickham, Hassocks, 
Sassex. He was trained as a singer and broadcast in 
the 1930s, and his interest in sound reproduction took 
the practical form of designing the "Duode" loud-
speaker. This was patented in 1936 and manufactured 
during the pre-war period by Magnavox (Benjamin 
Electric). During the war Mr. Barker served in the 
Admiralty (A.S.R.E.) and in 1947 started the business 
of Duode, Ltd. 

Frank S. Allen, works director of E. K. Cole, Ltd., 
and a director of Egen Electric and Ekco Electronics, 
died on November 20th aged 56. He joined the Ekco 
organization in 1941 as assistant works manager and 
four years later became general works manager of the 
radio division. 
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TELEPHONE 

AUTOMATION 

AN electronic switching system taking the place of 
trunk-call telephone operators is to be installed by the 
Post Office at Bristol as part of their national scheme for 
" automatizaton" of the telephone service. Known as 
GRACE (from Group Rout.ng And Charging Equip-
ment), it will enable subscr.bers to dial trunk calls just 
as they do local calls on the automatic system. The 
equipment, which is based on cold-cathode tubes, has 
been des.gned and developed in co-operation with the 
General Electric Company. It will register a dialled 
number, select a route to the distant exchange, ring the 
wanted number, and, when the distant subscriber 
answers, record the appropriate charge on the caller's 
local exchange meter. The word " Group," incidentally, 
derives from the new system of grouping exchanges 
which comes into force on 1st January. 
To make an automat:c trunk call the caller dials the 

national number of the distant subscriber. The first 
digit of all national numbers is " 0," and receipt of this 
causes the call to be connected to a "call charger" 
equipment. The remaining digits of the number are 
received and stored in a register. Of these, the first 
1, 2 or 3 digits identify the distant "Group." A 
"translator" equipment then inspects these digits and 
deduces from them the route and charge rate for the 
call. The translator incorporates a permanent store 
giving details of the routes and charge rates for calls 
from the originating exchange to all other "Groups" 
in the country. 
The information passed back from the translator to 

the register is in the form of a charging rate digit and 
several routing digits. To avoid having to provide 
storage capacity for all these digits at once, they are 
passed to the register one at a time as required. The 
register uses a digit supplied by the translator to further 
the setting up of the call and then makes a fresh demand 
for another digit. The time taken by a register to use a 
digit is far greater than that required by the translator 
to supply it. The translator is therefore freed between 
demands for use by any other register, and it may serve 
up to 40 registers altogether. 
The first dig:t returned to the register from the trans-

lator is used to select the appropriate charging rate in 
the call charger. Subsequent digits are used by the 
register to operate switches in the originating and 
distant exchanges to complete the connection. When 
the connect:on has been completed the register is 
released and made available for use with other call 
chargers in setting up further calls. The call charger 
remains connected throughout the call and, when the 
distant subscriber answers, levies the charge by operat-
ing the caller's exchange meter periodically, at intervals 
depending on the distance between the two " Groups" 
concerned. 

Another equipment, developed by the Automatic 
Telephone and Electric Company and somewhat similar 
in function, was put into operation recently at the Lee 
Green (London) automatic exchpnge. This, however, 
is not dealing with trunk calls but replaces some of the 
electromechanical equipment in the automatic system. 
Moreover, it is based on a magnetic drum storage 
system, which provides the registers for the dialled 
numbers on some of its tracks and the information for 
translation into routing directions on a "library" of 
other tracks. 
The associated electronic equipment here makes 

use of thermionic valves. One important part of it is a 
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The magnetic drum director at tbe Lee Green exchange 
showing the actual drum in the right-hand cabinet. 

" scanner," driven by synchronizing tracks on the mag-
netic drum. This scans the subscribers' lines and, where 
dialling pulses are present, causes the dialled numbers to 
be put in the appropriate register on the drum. This 
scanning provides a means of keeping a running record 
of the state of each of the subscribers' lines, and 
the record is kept up to date merely by putting the most 
recent state in place of the old one. In this way the 
electronic equipment and the drum can be time-shared 
over any 114 subscribers' lines in as little as 17 milli-
seconds each. Moreover each of the 114 lines can be 
rescanned every 17 milliseconds, so that changes of state 
of up to 60 changes per second are recognized. This 
permits considerable economies in apparatus and is one 
of the reasons for developing the trial equipment. 

MST TRANSMISSIONS 

A NEW edition of the pamphlet* describing the 
U.K. standard frequency service has been issued by 
the National Physical Laboratory. These transmissions 
are radiated almost continuously from the Post Office 
station MSF at Rugby an behalf of the N.P.L. Both 
the carriers (2.5, 5, and 10 Mc/s) and the modulation 
frequencies are maintained to ± 5 parts in 10'. The 
MSF frequencies are now based on the resonant fre-
quency of the caesium atom (9, 192, 631, 830 c/s). 
The transmitted power on each of the carriers is 

0.5 kW. A bottom-fed mast radiator is used for the 
lower frequency and quadrant dipoles for the other two. 
The accuracy obtainable from MSF is, however, 

limited by propagation conditions which can cause 
changes in the received frequency amounting to ± 2 
parts in 10'. An additional transmission is therefore 
radiated daily for one hour (1429 to 1530) on 60 kc/s 
with a power of 10 kW. 
The results of daily measurements made by the 

N.P.L. at Teddington on the MSF transmissions are 
given in our sister journal Electronic & Radio Engineer 
each month. 

* " MSF-Standard Frequency Transmissions horn the United 
Kingdom." 
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Reception on Band V 

An Introduction to Circuit Techniques for the Ultra High Frequencies 

THE announcement in last month's Wireless World 
that the B.B.C. has started transmitting on an experi-
mental basis sound and vision signals in Band V 
must give rise to speculation on the kind of problems 
likely to be encountered in designing receivers for 
650Mc/s. 
The Band-V receiving problems are certain to be 

a little more difficult to solve than those encoun-
tered when Band III was first opened to television, 
but they are not likely to be exceptionally trouble-
some. Band V has been in use for television in the 
U.S.A. for a few years now and we are in the for-
tunate position of being able to study the circuit 
techniques adopted on that side of the Atlantic. 
Some new valves had to be developed and while 

British prototypes have been made in this country 
it may be some time before they become generally 
available. However, the Band-V transmissions are 
only experimental, and who can say when a regular 
service will be inaugurated? Suitable valves are 
bound to be available to all when the time arrives. 

R.F. amplification on 650Mc/s is not ruled out 
by any means, but if the current practice in the 
U.S.A. can be taken as a guide the r.f. amplifier 
is a luxury rather than a necessity on this band. 
Where it is used it takes the form of an earthed-
grid amplifier usually with line-type circuits and one 
such arrangement is shown in Fig. 1. It would be 
justifiable to draw the inductors L,, L„ L,, L , and L, 
in the familiar helical form, but it is desired at this 
stage to emphasize one of the main differences 
that will often be encountered in tuned circuits on 
u.h.f. On these frequencies coils, as we know them, 
are in most cases replaced by straight pieces of thick 
wire, by a hairpin, or even a strip of metal, while 
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Fig. 2. Coaxial line (a) and balanced line (b) tuning 
elements for use on u.h.f. 

an alternative would be sections of coaxial or twin 
wire transmission line as shown in Fig. 1(a) and (b) 
respectively. These lines are tuned by small capa-
citors, C in Fig. 2 and C,, C, and C„ in Fig. 1. In 
the case of Fig. 2(b) the open ends of the two metal 
strips can be joined together to form a hairpin, with 
the capacitor in its centre, or joined to the grid and 
anode of a valve. 

Fig. 1(a) is sometimes 

STABILIZED H.T.+ 

CRYSTAL 
MIXER 

I.F.T 

LOCAL 
OSCILLATOR OUTPUT 

Fig. I. Basic circuit of a u.h.f. earthed-grid r.f. amplifier. 
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called a trough-line circuit. 
The case A is usually 
" earthed" to the chassis 
but true earths are diffi-
cult to locate in u.h.f. 
equipments. The way out 
is to avoid as far as pos-
sible including any parts 
of containers or chassis in 
the tuned circuits. For 
this reason Fig. 1(b) is to 
be preferred for u.h.f. 
oscillators as the con-
tainer is merely a screen. 
The rod D in Fig. 2(a) 

is screw threaded and 
serves for adjusting the 
capacitor C. These 
troughs or boxes are in-
variably closed by a lid 
or cover-plate. The best 
material for these circuit 
elements, where the high-
est attainable Q is re-
quired, is silver, but as 
this is impracticable 
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silver-plated copper, or silver-plated brass is gener-
ally employed. Plain copper is the next best. 

Fig. 1 has some shortcomings as a practical 
arrangement as it may need neutralizing. However, 
this does not invalidate it as an example of the 
basic principles involved. The component marked 
" crystal mixer" will be dealt with later. 
A special type of valve is required for the r.f. 

stage in Fig. 1. R.F. pentodes are unsuitable at 
u.h.f. (at least existing types are) and triodes are 
invariably used at the higher frequencies. The Band-
III cascode r.f. amplifier is a case in point. Cascode 
stages do not seem to be satisfactory at Band-V 
frequencies and the only alternative seems to be 
the earthed-grid triode. Ordinary triodes are not 
suitable, the requirements being very small spacing 
of electrodes to reduce transit time, unusual rigid 
construction to give frequency stability and multiple 
connections to some electrodes, but particularly the 
"earthed" electrode, as it is essential to eliminate 
as far as possible impedance common to two or more 
circuits. 

Special valves have been available for some time 

H J. 

Fig. 3. U.H.F. osc-
illator circuit. 

for use as earthed-grid amplifiers, but the form 
of construction has been too costly for use in domes-
tic equipments. A cheaper form of assembly has 
recently been evolved and is typified by the G.E.C. 
A2521 which was described in "Technical Note-
book" in the January, 1957, Wireless World. There 
are other makes in existence but the supply position 
is at the moment a little vague. 
When an r.f. stage is not used the signals re-

ceived on the aerial are fed via an r.f. pre-selector, 
consisting of a pair of coupled tuned circuits, to a 
crystal mixer. A crystal is generally used, one might 
say invariably, in u.h.f. " front ends," since crystals 
are more efficient for this function than a valve, unless 
it be a special type, and in general the noise level is 
lower. The crystal used in this position is a point-
contact silicon type similar to those developed for 
radar receivers and exemplified by the B.T.H. CS2A 
and similar models, or the American 1N82. There 
are probably other types that would be equally suit-
able, but it is essential (and this cannot be over-
emphasized) that a low-noise type be employed. 
The u.h.f. oscillator is possibly one of the most 

difficult problems in the design of Band-V equip-
ment. Assuming the output from the Band-V mixer 
is to be fed into a standard television i.f. amplifier, 
with the sound on about 38Mc/s and the vision on 
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about 34Mc/s, then the local u.h.f. oscillator must 
be about 36Mc/s higher in frequency than the signal; 
say between 686 and 690Mc/s. It will be realized 
that a very special valve is required for generating 
oscillations on this high frequency. However, the 
ability to oscillate in the region of 700Mc/s is only 
part of the problem involved; of equal or possibly 
more importance is the frequency stability of the 
oscillator. 
Many factors are involved in the frequency 

stability of a u.h.f. oscillator. There are the inter-
electrode capacitances of the valve and the effect of 
temperature on their capacitance values, also the 
capacitance of the valveholder and the effect of 
temperature on the inductor rod or rods. The 
variable tuning capacitor also has a temperature 
coefficient. Most of these will be positive, a rise 
ia temperature bringing about a decrease in fre-
quency since their individual values, whether of 
inductance or capacitance, increase. The customary 
way of compensating for this is to include one or 
more capacitors in the circuit having a negative 
coefficient of temperature and to connect it, or 
them, in the position which as near as possible gives 
an overall zero coefficient of temperature. Another 
factor influencing frequency stability is the steadi-
ness of the h.t. voltage, any fluctuation being reflec-
ted in the stability of the oscillator. Thus a 
stabilized, or closely-stabilized, h.t. supply for the 
oscillator is essential. 
A typical u.h.f. oscillator circuit is shown in Fig. 

3. This circuit is based on the use of an all-glass 
type valve such as the EC93 with a B7G-arrange-
ment of base pins. This is a special u.h.f. 
triode and should be generally available in the near 
future. The valve is also made on the Continent 
and there are some equivalents with different type 
numbers in America. In Fig. 3, L is a parallel-
line tuning inductor of the kind shown in Fig. 2(b), 
the open ends being connected direct to the valve-
holder pins, or if this is thought to be a little too 
drastic, by very short lengths of flexible copper 
braid. Direct connection is quite feasible but it 
demands careful assembly. C, is the tuning 
capacitor and s'nce it is a split-stator type each half 
will need twice the capacitance of the single 
capacitor C in Fig. 1(a) to give the same capacitance 
coverage. The capacitance change of the disc-
type capacitors is very small indeed until the two 
plates get very close. There are some very tiny 
commercial variable capacitors in existence which 
would be ideal for this purpose but they are difficult 
to acquire outside manufacturers' channels of 
supply. 

Capacitors Co and C3 are alternative positions for 
a negative-temperature coefficient capacitor for fre-
quency stability control. Sometimes one at either 
end of the line is desirable and sometimes one only 
connected somewhere across the line will suffice. 
It is a matter for experiment. Bi-metal strip has 
been used as a compensating capacitor with one 
end soldered to one rod and the other end close to, 
but not touch:ng, the adjacent rod. 

Whilst it is not the purpose of this article to 
explain how to find one's way around the u.h.f. 
bands, it must be fairly obvious that a yard-stick of 
frequency is essential. Those who contemplate 
experimenting on Band V would be well advised to 
lose no time in providing themselves with a wave-
meter covering say 500 to 1,000Mc/s. It is ex-
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tremely tedious trying to find the frequency of an 
unknown oscillator, especially at u.h.f., if one has 
to rely on heterodyning by a much lower-
frequency oscillator. 
A serviceable absorption wavemeter is not a com-

plicated or costly piece of equipment. In its 
simplest form it consists of a small, say 10+ 
10-pF, split-stator capacitor with a short length 
of heavy-gauge wire or copper strip looped across 
the fixed sets of vanes. An indicator of resonance 
is required, the simplest arrangement is to use one 
of two osc.11ators as the "indicator" and listen to 
the beat note in telephones in one of them. When 
the absorption wavemeter is loosely coupled to one 
of the u.h.f. oscillators and tuned through resonance 
a sudden change in beat-note takes place. So much 
for the indicator, there are better types, but this will 
suffice in many cases. 

Cal:bration of an absorption wavemeter is easily 
effected by rigging up two parallel wires terminated 
at one end in a single-turn loop loosely coupled 
to the rods B, and B, (Fig. 3). These wires (Lecher 
lines they are called) should be about 4ft long and 
rigidly spaced about lin apart. Standing waves 
will appear on this line with current (and voltage) 
maxima and minima spaced at equal intervals along 
the line. Two adjacent maxima (current or voltage) 
will be exactly a half-wavelength apart, so that it 
needs only some kind of sensitive r.f. indicator run 
along the line and points of maximum reading 
marked on a paper strip below the lines. While 
any two adjacent maxima will suffice, we have 
always found it best to include three or four, 
ignoring the one nearest the pick-up coil at the end 
of the line. At 650Mc/s the two maxima will be 
23cm apart and by taking half-a-dozen measure-
ments a very serviceable calibration of the oscillator 
will be available for calibrating an absorption 
wavemeter. How to make the absorption wave-
meter is another story, but it is by no means an 
involved one. 

All the items needed for a simple Band-V front 
end have been briefly discussed and it is now 

U.H.F. OSCILLATOR 

U.H.F. 
PRE-SELECTOR 

Fig. 4. Input, mixer and 
oscillator stages of a 
Band-V receiving unit. 
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Fig. S. Harmonic generator for a u.h.f. frequency changer. 

possible to combine them into a serviceable unit. 
A simple type is perhaps one in which there is 
no r.f. stage and with the mixer output fed 
direct to the i.f. amplifier stage in a television 
receiver. It is not necessarily an ideal arrangement 
but it serves to illustrate the make up of a Band-V 
front end. The circuit is shown in Fig. 4. The 
signal picked up by the aerial is injected via the 
loop L, into the line indicator L, which is tuned by 
C,. The line inductors L. and L,, in conjunction 
with their respective tuning capacitors C, and C,, 
form a band-pass, pre-selector filter coupled by the 
loops L, and L,. The capacitors C, and C, are 
for padding each pre-selector circuit and in practice 
consist of small strips of copper soldered to the 
inductors and brought close to one side of the 
screening compartment. 
Local oscillations from a u.h.f. oscillator are injected 

into the pre-selector circuit C,, L, via the crystal 
mixer and loop L, in the oscillator compartment. 
C, is one way of showing a lead-through capacitor, 
this incidentally is of small capacitance since it is in 
parallel with part of the i.f. coil L,. This coil is 
tuned by C„ and damped by R, to give the required 
i.f. bandwidth. L,,, is a coupling coil feeding the 
i.f., at low impedance, to the main i.f. amplifier. 
The unfamiliar symbol C,„ is a stand-off capacitor. 

It is essential that all u.h.f. bypass 
capacitors should be of this or 
lead-through types as even a +-in 
length of wire at these frequencies 
has appreciable impedance. 
The reason it was stated that 

Fig. 4 is not an ideal arrangement 
is that with the front-end compris-
ing only an r.f. filter and crystal 
mixer the i.f. output will usually 
be very small indeed and the first 
i.f. amplifying stage should have 
exceedingly low-noise character-
istics. In most receivers this stage 
is fitted with an r.f. pentode which 
is not the best type in the circum-
stances, so that the Fig. 4 front-
end circuit ought to be followed 
by a cascode, or equivalent low-
noise amplifier. 
As the B.B.C.'s experimental 

television transmissions in Band V 
conform initially to the British 
405-line standard, reception can 
be effected by adding a simple 
front-end, like Fig. 4, and switch-
ing the Band-III cascode r.f. am-

F.T. 
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plifier for use as a 34-38Mc/s i.f. stage. The Band-
IH oscillator can be switched off. With a turret 
tuner this is quite easily arranged. 
Another scheme is to employ double frequency 

conversion and obtain the local oscillations for the 
first frequency changer from an harmonic of the 
Band-III oscillator. There are objections to double 
conversion as although only one oscillator need be 
employed interference can be produced by it and 
its family of harmonics. 

Unless the oscillator stage is exceedingly rich in 
harmonics, which in a well-designed set it should 
not be, a harmonic generator has to be employed. 
One of the simplest is a crystal with a resistance-
capacitance network in series and this is used quite 
extensively in the U.S.A. The circuit is very simple 
and is shown in Fig. 5, the circuit L, C being tuned 
to the desired harmonic. The Band-III cascode 
r.f. stage continues to function as such, but it might 
have to be tuned to a frequency different from the 
usual and possibly outside Band III in order to 
avoid interference from harmonics and fundamental 
of the oscillator. 

It should be remembered that any system involving 
two frequency conversions for receiving television 
necessitates the correct choice of oscillator frequency 
for the first mixer; in the cases under discussion 
the crystal mixer. In most superheterodyne receivers 
conversion to i.f. can be effected with the local 
oscillations either higher or lower in frequency than 
the signal, since when extracting the difference, or 
beat, frequency of the two it matters not which is 
the higher. However, when two signals, such as 
sound and vision, are involved the i.f.'s that emerge 
will be transposed when the local oscillator is shifted 
over to the alternative beat. 

It has been recommended by B.R.E.M.A. that the 
sound and vision i.f.'s should be about 38Mc/s and 
34.5Mc/s respectively which requires that the local 
oscillator be higher in frequency than the signal. 
When double-frequency changing is employed the 

first conversion must be made with the local oscil-
lator on the low frequency side of the signal. The 
reason for this is best explained by means of a block 
schematic diagram such as Fig. 6. The frequencies 
marked against each stage are not necessarily those 
which would be employed in a practical case since 
the likelihood of interference from oscillator har-
monics has not been taken into consideration. The 
example given here is to illustrate the basic prin-
ciples involved. 

Fig. 6. Double-frequency conver-
sion for television reception gen-
erally requires the first mixer local 
oscillations to be lower in frequency 
than the signal. This block dia-
gram explains the reason. 

We are indebted to Kolster Brandes, Ltd., and to 
Mullard, Ltd., for information on some of the prin-
ciples and problems likely to be encountered in 
reception on Band V. 

VALVE LIFE 
IF asked the question " how long do the valves last in 
your radio or television receiver" few listeners, or 
viewers, would venture an answer. It is also doubtful 
if many users of commercial radio equipment would 
commit themselves. Would 30,000hrs. be too long? 
A trial system of multi-channel radio equipment was 

installed in 1949 between the Marconi works at Chelms-
ford and a site at Woolwich for the purpose of compiling 
data on the reliability of equipment, which means 
primarily the reliability of the valves employed. The 
system operated continuously for 24 hours each day. 
The original valves were removed in 1953, a log 

having been kept of any replacements required in the 
interim period. Many of the valves employed are 
ordinary receiving types found in domestic sets and the 
data relevant to their performances are given in the 
table here. This data was originally published in the 
October, 1957, issue of the Marconi journal, Point to 
Point Telecommunications. 

Valve 
Type 

EF9I 
EB9I 
EAC9I 
ECC9I 
ECC32 
KT66 
SU4G* 
U52* 

Total 
Number 
Used 

138 
4 
2 
6 
8 
12 
16 
16 

Failures Average 
  Working 

Total Average Time of 
Number Life (hrs.) all Valves 

(hrs.) 

3 28,000 31,900 
— — 32,600 
— — 32,600 
4 9,250 19,560 
I 26,500 29,000 
— — 32,600 
9 4,600 5,000 

32 6,060 8,090 

*Alternative types were used during the trial. 

"F.M. Discriminator Bandwidth." We regret 
that a sentence, which should have referred to co-
channel interference, beginning "Fortunately, this 
has been anticipated . . ." on line 17, right-hand 
column of p. 572, December 1957 issue, was trans-
posed. It should have followed the words ". . 
to the same programme," five lines before the 
bottom of the preceding column. 
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Television Aerials 
For Bands IV and V 

SINCE November last, and for several months to 
come, the B.B.C. is radiating still and motion video 
transmissions on a frequency of 654.25Mc/s in 
Band V with a view to assessing all the technical 
factors involved should it be decided, at some future 
date, to provide a regular service in this band or in 
Band IV. During the spring the definition will be 
increased from 405 lines to 625 lines. It is uncertain 
whether the improvement noticed on a closed circuit 
between transmitter and receiver will be maintained 
under conditions of space propagation and one of 
the objects of the tests is, presumably, to check this 
doubt. 

In order that a television picture shall maintain 
the original quality delivered from the camera it is 
essential to retain, throughout the entire trans-
mitting and receiving system, 
the correct amplitude and   
phase relation of each picture 
element in relation to the next. 
The manner in which this is 
achieved is within the control 
of the circuit designer, but he 
cannot control the vagaries of 
propagation. True, a line-of-
sight experiment over an open 
space, free from any sources 
of reflection, will closely 
simulate closed-circuit conditions but would take no 
account of the practical conditions of terrain varia-
tions, built-up areas, and isolated structures involved 
in providing a public service. 

In considering the radiation of electromagnetic 
energy from an aerial it is desirable to regard the 
aerial as a point source. The energy will spread 
out into space and flow through a hemispherical 
boundary of ever-increasing radius. At a radius 
of a few hundred wavelengths a small area of this 
hemispherical boundary can be regarded as being 
perfectly flat so that all the energy flowing through 
any selected small aperture in space is in equiphase 
and plane-wave propagation prevails. Departure 
from plane-wave conditions is caused by adverse 
effects which worsen as the frequency of the wave 
energy is increased. At low frequencies, say 
100kc/s, the earth appears as a mirror-like surface. 
If the wave were endowed with human faculties it 
would be unable to recognize anything smaller than 
the high mountains. Trees, buildings and hills 
would be invisible and so, apart from a slight tilt 
imparted to the wavefront by virtue of energy 
absorption by the resistance of the earth, plane-wave 
propagation is preserved over considerable distances 
in daytime. At night-time the effect of reflections 
from the ionosphere vitiates the conditions. 
As the frequency is increased the earth no 

longer retains its mirror-like properties and at, say, 
1Mc/s hills and large structures are becoming visible 
in varying degrees. At frequencies of the order of 
100Mc/s small structures and trees become visible 

ADVANTAGES OF THE CORNER 

REFLECTOR DESIGN FOR U.H.F. 

until, at several hundred megacycles per second, the 
fine detail of structures and the foliage of trees are 
clearly outlined. 

This " visibility," increasing as it does with fre-
quency, is responsible for such effects as absorption, 
reflection and diffraction, and their combined effects 
tend to diffuse the wavefront of the energy and so 
disturb the equiphased front originally radiated from 
the transmitting aerial. Thus the relative phase 
and amplitude of the picture elements transmitted 
in the sidebands will be disturbed and loss of 
definition will result. Multi-path propagation pro-
duces displaced images (ghosts) and it is now well 
known that these tend to be worse on Band III than 
on Band I and may be expected to deteriorate 
further with a threefold increase in frequency. 

At first thought it might 
seem that little can be done to 

BY 

F. R. W. STRAFFORD* 

M.I.E.E. 
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correct for these effects but a 
directive receiving aerial will 
reject most of the multi-path 
reflections since it is known 
that the more serious reflec-
tions emanate from objects at 
the side and rear of the aerial. 
The effects of departure 

from plane-wave conditions 
can be minimized by using as 

small an area as possible for the aerial consistent 
with providing useful gain. For example, a pair 
of half-wave dipoles spaced several wavelengths 
apart and fed in phase to the receiver might show 
loss of both gain and definition as compared with 
the same arrangement spaced at one half wave-
length. As a somewhat crude analogy, if one wishes 
to view a distant object through a small gap in the 
foliage of a tree a wider spacing of the eyes could 
result in only one eye being able to see the object 
with consequent impairment of brightness and detail. 
Because an aerial will possess different characteristics 
when operating under diffused-wavefront conditions 
it is customary to refer to the plane-wave charac-
teristics as being under the ideal conditions. 

If a radiating oscillator is set up some fifty wave-
lengths from a receiving aerial on flat ground quite 
clear of buildings and obstructions the gain and 
directivity of any experimental aerial may be com-
pared with that of a simple half-wave dipole. If the 
oscillator is replaced by a powerful transmitter 
beyond the horizon, and the tests are repeated in a 
built-up area, lower gain and a change in the direc-
tional characteristics of the experimental model 
invariably result. The change in gain is due to 
departure from plane-wave propagation, and the 
change in directivity to reflections from buildings 
and other reflecting objects. 
This accounts for the fact that certain types of 

aerial do not appear to live up to their plane-wave 
performance in some fringe areas while others, with 
*Ftadio and electronic consultant. 
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inferior plane-wave characteristics, are the better 
performers! 
A further requirement of a suitable aerial is that 

it will maintain its gain and directivity, not only over 
the sideband frequency range, but throughout the 
whole band allocated to the service. Finally, there 
should be no serious mismatch of impedance 
between the aerial and its feeder. A reasonable 
standard would be a mismatch of not greater than 
two to one. 
Before reviewing aerials in terms of satisfying the 

foregoing requirements for Bands IV and V an 
examination of the table will be helpful. 

o.' 03 0.4 06 07 08 

Band 

III 
IV 
V 

Coverage Mid-frequency 
(M cis) (Mc's) 

±% deviation 

41-68 54.5 
174-216 195 
470-585 527.5 
610-960 785 

25 
10 

22 

The widest deviation occurs on Band I where 
experience has proved that H and Yagi type aerials 
employing parasitic elements must be optimized 
dimensionally for each channel. 
On Band III it is just possible to maintain good 

characteristics over two neighbouring channels. 
With some compromise three channels may be 
covered, but, ideally, the Yagi type of aerial is really 
only suitable for a single channel if full use is to be 
made of its properties. Such an aerial, if optimized 
on a single channel, might reverse its directivity in 
some part of the band. 
These arguments apply equally to Bands IV and 

V, but there is a further fact which tends to make 
the Yagi type of aerial unsuitable for these elevated 
frequencies, and that is the dependence on plane-
wave conditions for obtaining useful gain and direc-
tivity. Since the present tests are radiated with 
horizontal polarization there is good reason to 
assume that any future service will be based thereon 
so that consideration of possible aerials will be based 
on this assumption. 
As a general consideration u.h.f. aerials with a 

gain of less than 3dB and front-to-back ratio of less 
than 6dB should be discarded except for exception-

12 

DIPOLE 

ally favourable sites close 
to the transmitter. Aerials 
unsuitable for the above 
reason, together with 
their inability to function 
correctly under diffused-
wave conditions, will in-
clude H and Yagi types, 
and the small loop. 
Rhombic and other long 
wire aerials, are omitted 
on account of their length 
relative to the plane-wave 
gain achieved, and the 
need for resistive ter-
mination at the remote 
end for one-way direc-
tivity. The slot aerial, 
plus a sheet or mesh re-
flector, might be con-
sidered if it were not for 

0-9 1.0 the fact that its terminal 
impedance—of the order 
of 300 ohms—did not 

need transforming to the 75-ohm coaxial feeder 
which has now become the general standard. The 
frequency selectivity introduced by the impedance 
transformer restricts its original broadband charac-
teristics. 
The helical aerial' has excellent gain and direc-

tivity for its compactness but it is equally responsive 
to both vertical and horizontal polarization and a 
pair, oppositely wound, must be used to receive one 
plane of polarization only. Such an aerial would 
present packaging problems if mass-produced, but 
there is no real technical argument against its use 
as it has all the desirable characteristics including 
that of broadband. 

This leaves the corner reflector aerial',' in which 
is located a half-wave dipole at a point R from the 
apex. (Fig. 1.) If the angle of the reflecting sheets 
is 90° the interesting characteristics of Fig. 1 are 

Fig. I. Variation 
with spacing (R) 
of radiation resist-
ance and gain for 
a corner reflector 
aerial. 

REFLECTOR 
GRID 

"BOWTIE" DIPOLE 

750. FEEDER 

BALUN 

Fig. 2. Basic design of 
a corner reflector aerial. 
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obtained. These are for infinite 
sheets but it has been shown that 
sheets' one wavelength wide and 
two wavelengths long give results 
surprisingly close to the ideal. In 
fact, the dimensions may be reduced 
further without serious loss of 
performance. It will be observed 
that, up to R A/2, the radiation 
resistance rises from zero through 
72 ohms up to 120 ohms. From 
R=À/4 to R=A/2 the mismatch to 
a 75-ohm feeder will not exceed 1-6 
to 1, so that if the dipole is located 
at R r----3À/8 good matching will be 
maintained over a frequency devia-
tion of plus or minus 33%. Also 
Fig. 1 shows that the gain will be 
closely maintained over this range 
of deviation from the design fre-
quency. These characteristics are 
ideally suited to Bands IV and V 
because relatively compact and 
simple mechanical structures, with-
out dependence on close-limit 
manufacturing tolerances, can be 
readily achieved. It is a pity that 
the corner reflector becomes rather 
unmanageable, on account of size, on Band III, and 
quite impossible, for both size and economy, on 
Band I, for it possesses all the desirable properties 
of a first-class general-purpose aerial. 
The practical construction of the corner-reflector 

aerial permits of considerable latitude in the hands 
of the designer. The reflector may be of sheet, con-
tinuous, or perforated to reduce windage, or wire 
mesh may be used provided that the size of the 
mesh does not exceed about 0-1À. According to 
Moullin" the screening or reflecting properties of a 
conductive mesh are at least 90% as good as a con-
tinuous sheet of the same material. Kraus' has 
shown that a row of rods may be used to make a 
corner reflector grid, and if these are spaced not 
much greater than 0.1À a very convenient and attrac-
tive aerial results. Such an aerial was constructed 
about a design frequency of 654-25Mc/s as shown 
in the sketch of Fig. 2. The overall dimensions 
of each reflector grid are 10in wide by 18in long. 
A " bow-tie" type of dipole is used as it has the 

required broadband characteristics. Fat cylinders 
could be used instead but they do not give a smooth 
impedance transfer at the feeder connections. 
Measured data of this type of aerial, taken under 
carefully controlled plane-wave conditions, gave the 
following results :-

1. Power gain relative to half-wave dipole, 8-7dB. 
2. Half-power beam width, 64°. 
3. Front-to-back ratio, 15dB. 
4. Minima in excess of 40dB, at 90°, 140°, 220°, 

and 270°. 
5. Mismatch ratio to 75-ohm feeder, 1.4. 
These characteristics varied very slightly over a 

range of ±30Mc/s. It was not possible to extend 
the measurements over the whole of Band V, but 
the results indicate that the performance is most 
likely to be maintained, and this is a matter for 
further experiment. A simple quarter-wave balun 
was included in the design but its removal during 
the course of tests did not appear to have much 

lAo° In° so° ao° 40° 

Fig. 3. Polar diagram of the corner reflector aerial. 

effect. If much larger reflectors had been used, 
with a consequent increase in front-to-back ratio, 
the balun would probably prove an advantage, since 
it reduces the effects of pickup on the feeder which 
shows up as a reduction in the overall front-to-
back ratio. 
The directional response in the azimuthal (E) 

plane is shown in the polar plot of Fig. 3. Plotted 
in decibels it eves the false impression of poor 
directivity because of the size of the side and rear 
lobes. Had this diagram been plotted in voltage 
ratios, or better still, in voltage squared (power) 
ratios, the amplitude of the rear lobes, relative to 
the main lobe, would appear to show improved 
directivity. An examination of the diagram will 
reveal that, over the rear 180° of the aerial, the 
response is never less than 15dB below that of the 
main beam. As an integrated effect it probably 
averages 25dB below the main lobe. 

It might be a good idea to standardize the ampli-
tude scale of a polar co-ordinate graph say, in five 
steps of 10dB with 50dB coinciding with the centre 
of the chart and OdB on the circumference. The 
appearance of the curve would then line up with 
the degree of directivity found between samples. 
A pair of these aerials may be mounted side by 

side a little over a half-wavelength between centres. 
Provided that the respective outputs are connected 
in phase the gain will be increased by 3dB and 
the half-power beam width reduced to about 55°. 

It is hoped to publish the results of practical tests 
with this aerial on the B.B.C.'s transmissions after 
both standards of definition have been used. 
Acknowledgement. This article is based on work 

done on behalf of Kimber-Allen, Ltd., to whom 
thanks are due. 
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BAND V ON A TURRET TUNER 
ADAPTING AN EXISTING BAND I — BAND III FRONT END FOR U.H.F. TELEVISION 

BY P. R. STUTZ*, B.Sc. (Eng.) Hons., A.C.G.I., Grad. I.E.E. 

WHEN the decision was taken to begin tele-
vision test transmissions in Band V at a vision 
carrier frequency of 654.25 Mc/s, the problem 
arose of providing television sets capable of receiving 
these signals. 
The type of receiver which has been adapted 

for u.h.f. reception uses the well-known turret tuner 
for channels in Bands I and III. The r.f. stage of 
this tuner is a double triode connected as a cascode 
amplifier which is followed by a triode-pentode 
frequency changer. A separate set of coils is used for 
each channel, mounted in a twelve-position turret. 

In order to receive the u.h.f. transmissions, 
special coil strips or inserts are mounted in the 
turrett. To obtain satisfactory results these inserts 
use the double superhet principle. This necessitates 
a rather more complex insert than the type used on 
the lower frequencies of existing television channels 
in this country. A schematic arrangement of the 
u.h.f. inserts is shown in Fig. I. 
The incoming u.h.f. signal is first frequency con-

*Kolster-Brandes. 
-lThe units are of American design and have been modified to 75-ohm 
aerial input and to suit the frequency of the test transmission. 

AERIAL 

TRANSFORMER 

AERIAL 
INPUT 

DIODE 

MI XER 

HARMONIC 

SELECTOR 

135 Mcis 
I. F. 

TRANSFORMER 

verted to an intermediate frequency lying in the 
135-Mc/s region using a u.h.f. germanium diode 
mixer. This signal is amplified by the cascode valve 
in the tuner. The signal is then frequency converted 
again, using the pentode mixer, to the normal 34.65-
Mc/s vision intermediate frequency of the receiver. 
A harmonic of the triode local oscillator is used for 
the first frequency-changing operation and the 
fundamental for the second frequency conversion. 
For this particular channel, the third harmonic 
of the local oscillator is used: this harmonic is 
generRted by a germanium diode from the funda-
mental and is selected by a resonant circuit. 
As a result of using a harmonic selector circuit, 

the mixing diode obtains a local oscillator voltage 
with the unwanted harmonics and the fundamental 
reduced to a minimum. This ensures that a good 
noise factor is obtained and reduces unwanted 
responses. 
The circuit diagram of the inserts is given in Fig. 2. 

The aerial input is for a 75-ohm unbalanced feeder, 
the same as is used on Bands I and III. The feeder 
is matched into the primary of a mutually coupled 
band-pass circuit tuned to the u.h.f. channel fre-

DIODE 
HARMONIC 
GENERATOR 

CASCODE 

AMPLIFIER 

IR IODE 

OSCILLATOR 

135 Mcfs 
I. F. 

TRANSFORMER 

PENTODE 

MI XER 

Fig. I. Block schematic of the u.h.f inserts for the tuner. 

AERIAL SECTION  

DIODE 
MIXER 

L F. 

TRANSFORMER 

FREQUENCY CHANGER SECTION 

TO GRID 
CIRCUIT OF 
CASCODE 
AMPLIFIER 

DOUBLE -TUNED CIRCUIT HARMONIC 
SELECTOR 

DIODE HARMONIC GENERATOR 

1-ren 
CASCODE 
AMPLIFIER 
ANODE COIL 

Fig. 2. Circuit diagrams of the two u.h.f. inserts. 

ron 
FREQUENCY 
CHANGER 
GRID COIL 

••••••••1111> 

OSCILLATOR 
COIL 
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quency. The output is 
matched into the diode 
mixer by means of a tap 
on the secondary tuned 
circuit. The i.f. output 
from the diode mixer is 
coupled into the grid 
circuit of the cascode 
amplifier using an im-
pedance-matching trans-
former tuned to 135 Mc/s. 
The diode used for obtain-
ing the third harmonic of 
the triode oscillator is 
connected to one side of 
the local oscillator wind-
ing via a biasing network. 
As this diode is mounted 
on the frequency-changer 
section and its output has 
to be fed to the harmonic 
selector on the aerial sec-
tion, a special link is re-
quired between the two 
sections of the u.h.f. in-
serts. This link between 
the two sections can be 
seen on the photograph 
of the inserts in position in the turret tuner. On the 
frequency-changer section, there is the coil connected 
in the anode circuit of the cascode amplifier which, 
together with the other coil connected to the grid 
of the pentode mixer, forms a band-pass coupled 
circuit tuned to a centre frequency of about 135 Mc/s. 
The local oscillator coil on this frequency-changer 

CONNFCTION FETWEEN DIODE HARMONIC GENERATOR 
it.0 HARMONIC SELECTOR 

Fig. 3. Frequency response of the u.h.f. tuner, measured 
from the aerial input to the pentode mixer stage. 

section is designed for a fundamental frequency of 
172.225 Mc/s. 
The circuits on the aerial section are tuned by 

means of the trimmers shown in the photograph. 
The coils on the frequency-changer section are 
tuned by adjustment of the end turns, except for 
the local oscillator coil which has a brass core acces-
sible from the front of the tuner, in the same manner 
as with the coil strips for the existing television 
channels. Constructional details of the inserts can 
be seen in another photograph on the next page. 

In assessing the performance of these u.h.f. in-
serts, one of the more important considerations is 

W IRELESS WORLD, JANUARY 1958 

TRIMMER.; IGO ADJOSTING - 
TUNED CIRCUITS 

An existing tuner With the u.h.f. inserts in position on the turret. 

probably the noise factor. This type of unit was 
found capable of a noise factor of about 17dB; 
this figure compares quite well with other types 
of tuner which do not use a stage of u.h.f. amplifica-
tion before the mixer diode. 
The overall selectivity of the arrangement is 

quite adequate, as can be seen from the curve of 

Responses from an insert tuned to 654.25 Mc/s vision. 

Oscil- I Vision 
lator Fre-
Har- quency 

Sound Measured 
Fre- Amount Corn. 

quency Down on ments 
monic 
(Mc s) 

(Mc/s) (Nc's) ttequ1red 
Response 

(dB) 

137 -575 134.075 28 Ist LC 

Funda-
mental 34.65 38.15 65 Final i.1. 
172.225 309.8 306.3 53 

2nd 
har-

monic 206-875 210.375 63 
344-450 482.025 478.525 35 

3rd har-
monic 379. 100 382-60 40 

516.675 654.250 650-750 0 Required 
channel. 

4th har-
monic 551 .325 554.825 38 

688.90 826-475 822.975 46 

5th har-
monic 723.550 727.050 49 

861.125 998-700 995.200 55 

6th har-
monic 895.775 899.275 45 

1033.350 1170.925 1167.425 Not 
measured. 

 - --- --
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Showing the construction of the two u.h.f. inserts and how they are linked together when 
on the turret. 

Fig. 3. Unwanted responses due to oscillator 
harmonics are sufficiently down on the main response 
to be considered negligible, as can be seen from 
the measurements given in the table. Rejection at 
the 135-Mc/s i.f. is sufficient for all normal pur-
poses. The value of the rejection seems to be 
controlled by stray coupling from the aerial input 
to the cascode amplifier grid. 

It is thought that with future units it may be 
possible to improve this figure if necessary, as the 
layout of the units used was originally intended 
for a 300-ohm balanced aerial input. 
The voltage gain of a tuner using these u.h.f. 

inserts is somewhat less than that of the same tuner 
working on Bands I and III, owing to the loss of 
gain in the aerial section. The difference in gain 
of the tuner between Band V and Band III will be 
about 10dB. 
The stability of the local oscillator is obviously 

important for convenience of operation. The drift 
was found to be about three times greater than that 
experienced on Band III, but was found in practice 
to be tolerable. 
The range of the fine tuner control is about three 

times greater than that on Band III channels but, 
despite this, it was found perfectly simple to tune 
in the picture on a receiver. 
The considerations leading up to the choice of 

135 Mc/s as the first if. have not yet been men-

tioned. Owing to the 
fact that the triode local 
oscillator is used for both 
frequency - changing 
operations, there is a 
relationship between the 
oscillator harmonic chosen 
and the first i.f. Also, 
to avoid reversing the 
relative positions of the 
sound and vision carriers, 
the first frequency con-
version must be done 
with the local oscillator 
low. This leads to: 

=-- Am) + fit(2) 

f.h.t fif(2)  
N 1 

where fu h f = frequency of Band-V channel 

fo- oscillator fundamental frequency 
N= harmonic of the oscillator used 

fif111= the first if. 

fif,2) --- the second i.f. (3465 Mc/s vision) 

It was considered desirable that the frequency 
of the local oscillator fundamental and the first i.f. 
should be chosen so that they were located between 
Bands I and III and cleared the band allocated to 
v.h.f. radio transmissions. This led automatically 
to the choice of the third harmonic of the local 
oscillator for this particular channel and a value 
of 135 Mc/s for the first i.f. 
A small practical point worth mentioning is the 

care that had to be exercised in the choice of mains 
isolating components for the aerial feeder. If this 
is not done and unsuitable values and layouts are 
chosen, the noise factor and sensitivity of the re-
ceiver will be impaired. 
The performance of the u.h.f. inserts on the test 

transmissions came fully up to expectations, the 
pictures obtained being free from any unwanted 
beats or patterning. In practice these inserts were 
fitted to an unused channel position in the turret, 
thus leaving the receiver free to receive the normal 
transmissions in Bands I and III as well as the u.h.f. 
transmissions. 

Books Received 
The B.B.C. Riverside Television Studios: The Archi-

tectural Aspects, by E. A. Fowler. B.B.C. Engineering 
Monograph No. 13 includes an appendix on the sound 
proofing, and the acoustic treatment used to secure 
the optimum reverberation time. Pp. 25; Figs. 10. 

The B.B.C. Riverside Television Studios: Some 
Aspects of Technical Planning and Equipment, by H. C. 
Nickels and D. M. B. Grubb. B.B.C. Engineering 
Monograph No. 14 includes description of television 
and sound studio and distribution apparatus and also 
telecine equipment. Pp. 32, Figs. 18. The above 
B.B.C. Engineering Monographs are each priced 5s 
and may be obtained from B.B.C. Publications, 35, 
Marylebone High Street, London, W. 1. 

Glossary of Abbreviations, compiled by S. T. Cope, 
covers names of technical, scientific, industrial and pro-
fessional organizations, with particular reference to the 
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telecommunications industry. Pp. 38. Price 2s 6d. 
Marconi's Wireless Telegraph Co., Ltd., Baddow 
Research Laboratories, West Hanningfied Road, Great 
Baddow, Essex. 

Electronic Voltage Stabilizers for Laboratories, Corn-
putors and Control Systems, by J. Miedzinski, B.Sc., 
and S. J. Zgorski, describes series valve stabilizer with 
twin-triode amplifier and gas discharge voltage refer-
ence tube to give up to 50 mA at 320 or 400V. Pp. 
19; Figs. 8. Price 12s 6d. Elecirical Research Associa-
tion, Thorncroft Manor, Dorking Road, Leatherhead, 
Surrey. 

The " Mercury " Switched F.M. Tuner, by G. Blun-
dell, gives description and constructional details for a 
new Jason circuit incorporating a.f.c. and a Foster-
Seeley discriminator. Pp. 20, Figs. 9. Price 2s. Data 
Publications, Ltd., 57, Maida Vale, London, W.9. 
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Some Special Magnetrons 
-AND HOW THEY ILLUSTRATE BASIC IDEAS 

THE magnetron consists essentially of an anode 
and cathode which are concentric cylinders. The 
anode has a number of subdivisions, usually referred 
to as segments, in which high-frequency oscillations 
can be produced. These segments generally take 
the form of resonant cavities so that oscillations are 
essentially only possible at a number of discreet 
frequencies. Power from the oscillations is generally 
coupled out from a single segment, a wide variety 
of methods being used. 
The cathode is at a high negative d.c. potential 

relative to the anode. A powerful magnetic field in 
the direction of the anode and cathode axis prevents 
more than a small proportion of the electrons emitted 
from the cathode from reaching the anode under 
static conditions, most of them being returned to 
the cathode. 
Under dynamic conditions, the r.f. field produced 

by the oscillations gives energy to electrons whose 
phase with respect to 

2,900 H = this field is favour-
4,510 GAUSS 

Vdc= 2,400V able. This enables 
.-2,700 Vac= 900V P-P them to reach the 
1 IL w 12mA anode where they give 
••••••• 2,500 up their potential 

energy to sustain the 
oscillations. The field 
also produces a 

2,100 " bunching" effect', 
or in other words 

I900 tends to concentrate 
electrons as they pro-
ceed to the anode into 
groups with a favour-

voltage tunable magnetron. able phase. Those 
electrons for which 

this does not occur soon return to the cathode, and 
bombarding it, increase its temperature. 
The anode segments generally have a constant 

phase difference between individuals. This phase 
difference may be thought of as being produced by 
r.f. waves travelling round the anode, when the 
phase change in distance round the anode will be 
related to the phase change in time of the travelling 
r.f. wave. 
We can thus draw a useful analogy with the 

travelling wave tube'. The magnetic field (by the 
left-hand rule) imparts an angular motion to the 
electrons about the anode and cathode axis: This 
motion will not be essentially modified by the r.f. 
fields, and the electrons will stream past the anode 
segments either individually or in bunches as they 
approach. By analogy with the travelling wave tube 
we will expect maximum interaction to occur when 
the electron bunches and r.f. waves have the same 
velocity. 
Relationships between Operating Parameters.— 
The need for this equality between the velocities of 
the electron bunches and r.f. waves gives a relationship 
between the operating voltage, magnetic field, and 

• " Cathode Ray," " Valves for Microwaves," Wireless World 
vol. 43, September 1953, P. 417, and October 1953, p. 482 
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frequency. The frequency is also usually largely 
fixed by the resonant properties of the anode seg-
ments. 
By adopting certain simplifying assumptions it is 

possible to obtain this relationship in a quantitative 
form which is close to that obtained by more 
sophisticated methods. 
The electrons can be assumed to leave the cathode 

with zero velocity and to proceed towards the 
anode under the influence of the static electric and 
magnetic fields only, until the r.f. field becomes signi-
ficant. Here, for optimum interaction, the angular 
velocity round the anode of the electrons and the 
r.f. field must be the same. We then assume that 
from here outwards the electrons become " locked" 
to the r.f. wave, so that their angular velocity re-
mains constant until they reach the anode'. 
When the r.f. field is negligible, the electric field 

will be entirely in a radial direction. The angular 
equation of motion for an electron of mass in and 
charge e may then be written 

m d r ddt) dr eH -- . . 
r dr dt 

Integrating this equation we obtain 

do eH 
r — — (r2 — r„2) 

dt 2m 

where r is the cathode radius, and the constant o 
ti f integra con is obtained by putting dO/dt 0 at r= r,. 

If r, is the radius at which the electrons become 
locked to the r.f. wave, equation (2) gives the corres-
ponding angular velocity co, as 

eH 
= 2,—n (1 — r„2/r12) • (3) 

It is reasonable to assume that when oscillations 
are only just sustained the energy fed into the 
electrons is as small as possible. If this is the case 
nearly all of the energy will be used to keep the 
electrons in a circular orbit locked to the r.f. wave, 
and there will be only a small amount left to provide 
radial motion. Thus we can neglect the rate of 
change of the radial component of velocity. The 
radial equation of motion can then be written as 

d 0 
— mr (") = eE, — Her —dr 

dt 

where Er is the radial field. Integrating this equation 
from r =r, to r=r„ (where r„ is the anode radius), 
and remembering our assumptions that de/dt 
and that radial r.f. fields are negligible we obtain 

e(V — V,) = (Hew, — mw,2) (ra2 —2 ri") (5) 

where V, is the voltage at r,. V, can be obtained 
very simply from the conservation of energy since 
we are assuming that r.f. fields are negligible inside r,. 

. (1) 

.. (2) 

. (4) 

This type of approach is developed in greater detail in H. W. 
Welch, Jnr., and W. G. Dow, " Analysis of Synchronous Conditions 
in Cylindrical Magnetron Space Charge." _Your. App!. Phys., vol. 22. 
April 1951. p. -133 
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Thus, equating the potential energy lost to the 
kinetic energy gained, we obtain 

eVi = ¡mri2(0,2 . . . . . . (8) 
Substituting equation (6) in equation (5) to eliminate 
VI, and then using equation (3) to eliminate r1, we 
obtain 

2V=FIcui(ro2— r 2)— ,,,i2ra2m/e (7) 
Finally, we must obtain a relation between col 

and f the oscillation frequency. In the idealised 
case where the r.f. field has a simple sine wave 
variation both in angle and time the r.f. potential 
at a point between anode and cathode can be written 

V,.. f. Vr.f.(r) cos2 cos2 irft • • (8) 
where Vr.r.(r) is a function of r only, and n the 
number of repeats of the field pattern round the 
anode. Since the magnetron anode is closed upon 
itself (unlike the newer backward wave oscillators3) 
n must be a whole number. (This restriction on n 
is one of the reasons why the magnetron can only 
oscillate at certain frequencies.) Equation (8) can 
then be rewritten as 

= V,..f.(r )[cos 2 ir(n 0 + ft)+ cos 2 r(n — ft)1 (9) 
2 

which represents two progressive waves travelling 
round the anode in opposite directions with angular 
velocity 221/n. Actually the angular variation of 
the r.f. field is more nearly a set of square pulses 
whose steps occur at the discontinuities in the anode 
produced by the segments (see for example Fig. 6). 
This was discussed in detail by Hartree4, who 
showed that there were a number of other possible 
angular velocities for the r.f. waves. These are of 
the form 2 irfl(kN+n) where k is a positive integer 
and N the number of segments. Substituting this 
set of values for to1 in equation (7) we obtain finally 

22fH 222f2r.2 m 
V — . (10) kN+ n(r 2 re2) (kN±n)2 e • 

This is, in fact, the well-known Hartree threshold 
relationship', and is generally confirmed in practice 
to within a few per cent. 

Voltage Tunable Magnetrons.—It has been 
mentioned that anode structure resonances usually 
restrict oscillation to a number of discreet frequencies. 
Other types of microwave oscillator, such as the 
backward wave oscillator3, have been developed to 
avoid this restriction. It is not however a funda-
mental limitation of the magnetron, and non-
resonant anode structures have also been used to 
obtain wide-band operation. 

If we refer to equation (10) it can be seen that, 
when there are no other restrictions, for a given 
mode of oscillation (i.e. a given k,n), the frequency 
is determined only by the voltage and the magnetic 
field. The field cannot be varied conveniently, so 
that in such magnetrons the frequency is 
varied by varying the voltage. For a suffici-
ently large magnetic field H, equation (10) 
moreoever shows us that the frequency 
will be proportional to the voltage, and 

' See for example, R. Warnecke and P. Guenard, 
" Some recent Work in France on New Types ol Valves 
for the Highest Radio Frequencies," Proc.I.E.E. 
vol. 100, Part III, Nov. 1953, p. 351. 
• D. R. Hartrec, " Mode Selection in a Magnetron 

by a Modified Resonance Criterion," C. V.D. Report, 
Mag. 17. 
° H. W. Welch, Jru., " Prediction of Travelling Wave 

Magnetron Frequency Chatacteristacs: Frequency Push-
ing and Voltage Tuning," Proc. I.R.E., vol. 41, Nov 
1953. p. 1631. 
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a fuller analysis° confirms this. This is a very 
useful characteristic, for example, in obtaining un-
distorted frequency modulation. In practice a 
" sufficiently large" field in this context is not 
particularly high compared with usual magnetron 
fields. 
To avoid resonances a structure consisting of two 

sets of interlocking fingers (interdigital) has generally 
been used. In this case all major frequency sensitive 
elements except the capacity between the two sets 
of fingers are removed from the interior of the valve; 
and the exterior cavity can more easily be made non-
resonant. For example, this type of structure lends 
itself to direct mounting in waveguide, the fingers 
lying across the narrow dimension. In this arrange-
ment ideally the guide only imposes its cut-off 
property in the valve. 
A description of such a magnetron is given in a 

paper by J. A. Boyd°, of Michigan University. 
Fig. 1, taken from this paper, shows the linearity 
of the voltage-frequency relationship. 
The power output of such magnetrons is very 

dependent on the total shunt impedance of the r.f. 
circuit, and this should be as high as possible. Here 
a limiting factor is the capacity between the two sets 
of fingers. Boyd used rounded digits in order to 
reduce this capacity as much as possible. Another 
model of similar structure, but with this capacity 
doubled, showed a greatly inferior performance. 
As regards the external circuit, it is difficult to 

give this a high shunt impedance over a wide band. 
Thus a compromise must be made between power 
output and band-width. Boyd was able to obtain 
powers of the order of half a watt over 2,000 Mc/s, 
or four watts over 200 Mc/s. 
Boyd also found that in order to produce co-

herent oscillations it was necessary to limit the 
anode current by keeping the cathode temperature 
low. This disagrees with some other observations 
of voltage tuning using a different structure discussed 
later. Such temperature limitation is, however, 
certainly useful in keeping the anode current, and 
thus the output power, approximately constant. 
The extent to which this can be achieved in Boyd's 
valve is shown in Fig. 2 (also taken from reference (6)). 
Boyd found that in c.w. operation, owing to variations 
in the electron bombardment of the cathode, tem-
perature limitation could not be obtained unless a 
directly heated cathode was used. The total cathode 
heating power required is greater for such a cathode 
so that the bombardment is a smaller fraction of 
this power. 
When there are no powerful frequency determin-

ing elements noisy operation is likely. However 

`J. A. Boyd " The Mitron—An Interdigital Voltage Tunable 
Magnetron," p,roc. ¡.QE., vol. 43, March 1955, p. 332. 

I I I  
2.800 

FREQUENCY( Me/s) 

Fig. 2. Constancy of anode current ana output ;bower with temperature 
limited emission. 
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Fig. 3. G.E. Company of America voltage tunable 
magnetron. 

when used as a local oscillator Boyd's valve had 
a noise figure only so 3dB worse than a klystron. 

In normal magnetrons the r.f. field is at right-
angles to the cathode axis, from one cavity to the 
next. In interdigital valves, however, this field is 
parallel to the cathode axis from one set of fingers 
to the other. Because of this asymmetry of the 
cathode with respect to the r.f. field resonance and 
electronic interaction effects due to the cathode 
structure are more serious and difficult to avoid in 
interdigital valves. 
A version of this type of magnetron only about 

half an inch long has been developed by the G.E. 
Company of America', and is shown in Fig. 3 
reproduced from page 244 of Electronics for October 
1956. The spiral cathode is offset from the inter-
action space. This is possibly to reduce the effects 
due to the cathode discussed above. This offsetting 
would also decrease the electron bombardment 
which was troublesome in the Michigan valve. 
The extra, shaped, electrode may help to focus the 
emitted electrons into the interaction space. 

Scaling.—The remaining two types of magnetron 
we shall discuss were developed to produce the 
highest frequencies. 

In considering these magnetrons it is necessary 
to elaborate the Hartree threshold relationship a 
little. We have not introduced the fact that there 
will be a minimum voltage at which a magnetron 
can oscillate. This is that voltage for which electrons 
at the anode have just given up all their potential 
energy in order to attain the angular velocity of the 
r.f. field with which they are interacting, so that no 
energy is left to build up oscillations. The minimum 
voltage is also that voltage at which, under static 
conditions, the electron orbits just graze the anode, 
so that the r.f. field necessary for them to reach the 
anode can be vanishingly small. From the first 
definition, the minimum voltage V o is given im-
mediately by 

eV,, = itnra2toi2 .. (11) 

2 7r2 mrow 
i.e. eV „ -   .. (12) 

(kN±n)2 

The first definition of V, also gives an immediate 
upper limit for the efficiency. To give output, only 
the potential energy from the d.c. field is useful, 
the kinetic energy being wasted. Thus, considering 
a single electron, the efficiency will be at most 

T. R. Bristol and G. J. Griffin, Jr., " Voltage-Tuned Magnetron 
for F-M Applications," Electronics, May 1957, p, 162. 
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one minus the minimum possible kinetic energy 
at the anode divided by the potential energy ob-
tained from the d.c. field, 

i.e. n< 1 — VJV .. (13) 
Remembering that there will be further losses in 
the output circuit, it is thus usual to operate at 
several times the minimum voltage. 

Another useful concept which follows rapidly 
from the definition of V o is that of" scaling." If we 
substitute V,, for V in the Hartree threshold relation-
ship (equation (10)) we can obtain a corresponding 
value H o for H. Equation (10) then reduces to the 
simple form 

VIV O = 2H/Fl o — 1 .. .. (14) 
Of the most fundamental conditions of operation 

only the anode current requires a corresponding I,, 
to be defined. Several such definitions have, in 
fact, been proposed. The simplest is that current 
which would be drawn at zero magnetic field when 
the magnetron is acting simply as a diode, although 
this is much greater than any operating current so 
that it does not correspond to any minimum. I 0 
is then given by the relation 

8 /—,- V 03/21  =-V2   .. (15)8 

where 1 is the anode length, 

2u' 11u3 47u4 

e u + 120 3300 

and u (r"). 
re, 

Since the early days of magnetron development 
much use has been made of the fact that if, using 
I „ V0, H o as units, we operate under the same 
conditions, then the efficiency and stability are 
similar for different designs of magnetron, provided 
that the anode segments remain of similar shape. 
In this way by altering the size of a successful design 
it can be " scaled" to work at a different wave-
length. 
Minimum Voltage Magnetrons.—Returning to 
our immediate problem, from equation (12) we can 
see that if we wish to obtain higher frequencies we 
must either reduce ro, increase V,„ or increase 
(kN+n). We will consider the third possibility 
later. As regards the other two possibilities, it is 
clear that there will be practical limits to decreasing 
r or increasing V. A less obvious consideration 
which arises in c.w. operation is that the anode power, 
and hence current, at which oscillations begin must 
be sufficiently low. This will also in practice limit 
the maximum voltage and minimum size. Reducing 
the size of the anode also reduces the possible 
power dissipation. 

Another possibility is to operate nearer the mini-
mum voltage. Looking at this the other way round 
we can then increase V 0 (for a fixed V), and thus 
increase f. It is however clear from equation (13) 
that the efficiency will fall. 

In the sense that operation remains based on the 
equalization of velocities we have described, no 
essential change is produced by working near the 
minimum voltage. However, the bunching influence 
of the r.f. field which we have also discussed will 

I. Langmuir and K. B. Blodgett, " The Effect of Space Charge 
and Residual Gases on Tisermionic Currents in a High Vacuum " 
Phys. Rev. vol. 2 Decemlser, 1913, p. 450. 
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largely disappear, and this leads to considerable 
practical differences. 

It will be necessary to provide the required equality 
of the electron and r.f. wave velocities as far as 
possible even in the static case in order to do without 
the help of the r.f. field. If we return to equation (2) 
we can see that if re the cathode radius is small, then 
the angular velocity varies only slightly with changing 
r. In this case we have a stream of electrons at 
various radii but with the same angular velocity 
which can interact with an r.f. wave with this velocity. 
We can develop this point more exactly when we 

realise that in such a valve there will be an optimum 
value for the radius at which velocity equalization 
occurs. If this is too small, the r.f. fields will be 
too weak, and little interaction will occur. On the 
other hand, if this is too large, insufficient inter-
action can occur before the electrons reach the anode. 

Substituting equation (3) in equation (7) to 
eliminate H, and then using equation (11) to eliminate 
.1, we obtain the relation 

ro2/ 21 
- 1 = [ r„21 . .. (16) 
V o 1 — rr2/r1  

We can see that if r is fixed, as V approaches V0, re 
must approach zero. This agrees with our earlier 
general reasoning. When V becomes large r, tends 
to r,. Thus r,/r,, can be obtained from a knowledge 
of the optimum r,./r,, for normal operation of the 
magnetron when scalled to operate at some lower 
frequency. If we wish to operate somewhat above 
\To equation (16) can then give us the optimum 
re/ro. Conversely, equation (16) suggests that, for 
a given re/r„, there will be an optimum operating 
voltage V to establish velocity equalization at r1. 
Thus we can expect operation of this type to occur 
over a fairly limited range of voltage and thus 
also of magnetic field. 

This limited range of operation was observed in 
the original G.E.C. work on the subject9. When 
the voltage was varied more than about 10%, opera-
tion occurred in a number of " modes" (different n 

" W. E. Willshaw and R. G. Robertshaw, " The Behaviour of 
Multiple Circuit Magnetrons in the Neighbourhood of the Critical 
Anode Voltage," Pro, Plays. Soc., vol. 63, Part B 1950, p. 41. 

Fig. 4. G.E.C. (British) spatial harmonic magnetron and 
anodes. 
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numbers in equation (10)). This was clearly seen by 
changes in the oscillation frequency. The different 
modes will of course have different minimum voltages. 
They may also have different values for the optimum 
radius r, for velocity equalization, due to the different 
r.f. field patterns. 
These properties of limited range of operation and 

wide degree of mode selection are quite different 
from those of normal magnetrons. Here operation 
is generally in the n= N/2 mode (i mode), over a wide 
range of voltages. 

Results obtained at Columbia University Radiation 
Laboratory, New York '9, using cathodes of different 
sizes support the general result of equation (16) that 
the operating voltage approaches the minimum as 
the cathode size is decreased. These results also 
suggest that the proportional range of voltage in 
which operation is possible also decreases as the 
cathode size is decreased. 

In later G.E.C. work" only the Tr mode was ob-
served. This could have been due to the use of 
narrow-band output coupling arrangements: wide-
band coaxial coupling was used in the original ex-
periments. At higher anode currents considerable 
increases in efficiency were obtained, for example, up 
to 30% overall in valves operating around V0/V= 
0.6. In view of output coupling losses, this must rep-
resent nearly the theoretical limit of 40%. There was 
no sign of any falling off in efficiency for currents up 
to 0.08 Io. A practical feature of this type of opera-
tion is that the cathode has to be very accurately 
centred; any slight off-centring produces a marked 
fall in efficiency and increase in back-bombardment 
of the cathode. 
Spatial Harmonic Magnetrons.—In our search 
for higher frequencies we must now return to the 
other possibility shown by equation (12) we have 
already mentioned, that of increasing (kN±n). 
Magnetrons are generally designed to operate in 
the 77 mode where the phase difference between 
adjacent resonators is 7r, and which correspond to 
n=1‘1/2, k= O. Modes corresponding to smaller 
n numbers are well known, but modes with n>N/2 
(corresponding to harmonics of the individual reson-
ators) have only rarely been observed, and seem un-
important in magnetron operation.' 2 
We are thus left with the possibilities of increasing 

N, the number of resonators, or operating with non-
zero values of k. However, if the number of resona-
tors is increased, the relative wavelength separation 
for the various modes is decreased. Interference 
between such modes is then more likely. The limit 
in this direction has already practically been reached 
in conventional designs. 
We must now consider operation with non-zero 

values of k, that is spatial harmonics of the r.f. 
pattern round the anode. Early attempts to observe 
this operation, using values of (k+ 4)N of 12 or more 
and anode diameters greater than 0.1 A were un-
successful. This is probably because the r.f. field 
fell off too rapidly from the anode to produce any 
interaction. An analysis shows that, at least in the 
absence of space charge, this field is proportional to 

(Continued on page 21) 

Z. Fraenkel, " The Development of a Tunable CW Magnetron in 
the K-Band Region ", I. R. E. Trans. E. D., Vol. ED-4 No. 3, July 
1957, p.271. 
" T. M. Goss, R. G Robertshaw, J. R. Tew and W. E. Willshaw, 

" A Review of the Performance of Magnetrons Operating at Low Mag-
netic Field ", L'Onde Elearique, Vol. 37, Oct. 1957, p.804 
" G. B. Collins, "Microwave Magnetrons ", McGraw-Hill, p.I7. 
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TO LOAD 

Fig. 5. Magnetic coupling to 
load in a spatial harmonic 
magnetron. 

(r/r„)11- '[1—(r,./ra)21 
where M is the value 
of (kN± n). Thus the 
successful G.E.C. 
workers' 3 were led to 
the use of anodes of 
4 or 2 segments only, 
with operation with 
M values around 6. 
Although this 

approach thus does 
not give an increase 
in (kN ± n), it does 
result in a consider-
able simplification in 
the mechanical and 
electrical structures 
of the anodes used. 
Considering, for ex-
ample, the case where 
k = 1 and M = 3N/2, 

the form of the spatial harmonic of the r.f. field 
concerned is the same as that of the r.f. fundamental 
in a valve with 3N segments. In some ways we can 
consider that we are using a valve with 3N segments, 
but in which 2N of them are" missing." In this case 
the problem of distributing the segments round the 
anode is considerably eased. Some of the asym-
metrical anode structures used very forcibly suggest 
this idea of missing segments, an example being shown 
at the top left of Fig. 4. In this case, in fact, there 
would not be room for the full number of segments 
(12) round the valve. 

Fig. 4 also shows a complete valve for operation 
at about 9,000 Mc/s, and illustrates the neat con-
struction possible using an ordinary B7G valve base 
and glass envelope. 
The first experiments were made with asymmetrical 

anode structures. Another example is shown at the 

" R. G. Robertahaw and W. E. Willshaw, " Some Properties of 
Magnetrons Using Spatial Harmonic Operation." I.E.E. Monograph 
No. 168R. To be published in Part G of Proc. I.E.E. 
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Fig. 6. Typical anode and associated r.f. wave in spatial 
harmonic magnetron. 
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bottom of Fig. 4. (This is not to the same scale as the 
other anodes in Fig. 4.) Unfortunately the results 
obtained were not very repeatable owing to difficulties 
in accurately machining the long narrow slots used in 
the design. Consequently a change was made to 
symmetrical anode structures of two and four seg-
ments as at the right of Fig. 4. 
The use of a symmetrical anode structure permits a 

very simple magnetic coupling to the load by means 
of the current circulating round one of the cavities 
as shown in Fig. 5 (taken from reference (12)). In the 
case of the original asymmetrical anodes this simple 
coupling is not so easy to obtain. Oscillations in 
the two adjacent cavities are out of phase so that 
the couplings for the two cavities tend to cancel out. 
This may be avoided by slightly rotating the seg-
ments as in the anode at the bottom left of Fig. 4, for 
in this case coupling occurs mainly to one segment. 
In the original anodes a radiating probe between the 
cavities parallel to the cathode was used, as can be 
seen at the bottom of Fig. 4. 
We assume, as before for simplicity, that the r.f. 

wave round the anode can be represented by a set of 
square pulses whose steps occur at the discontin-
uities at the anode gaps. An example is shown in 
Fig. 6 (taken from reference (12)) for one case in a 4 
segment asymmetrical anode. In this case the r.f. 
wave can be Fourier analysed into a set of com-
ponent sine waves of different amplitudes. These 
sine waves correspond to different values of (kN 

n). In this way it is possible to predict the types of 
interaction that can occur. Modes have been ob-
served which are not predicted by this analysis, 
but this is attributed to slight constructional asym-
metries. Conversely it is possible to design anode 
structures suitable for working in particular modes. 
This is done essentially by altering the angular 
position of the gaps. In the case of symmetrical 
anode structures this involves altering the thickness 
of the vanes between the segments. 
A performance chart of one of the asymmetrical 

anode valves is shown in Fig 7 (taken from reference 
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Fig. 7. Performance chart of spatial harmonic magnetron. 

(12)), the numbers showing the relevant values of 
(kN ± n). Owing to the simpler anode resonance 
structure of such valves with few segments it is 
possible to achieve a useful tuning range by coupling 
the valve to a simple external-cavity tuner. The 
simple anode structure also permits pulse operation 
with very short oscillation build up times. Pre-
liminary measurements suggest that the limit in this 
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direction is less than 0.1 tisec. The limit is set so far 
by the shape of current pulses that can be generated 
with existing apparatus. 

Reference to Fig. 7 shows that, in a given mode, if 
the voltage is increased the power is increased up to a 
certain point, where it suddenly drops to zero. This 
is because at high anode currents the space charge 
forces in the electron bunches defocus these bunches. 
Interaction is then no longer possible. Spatial har-
monic operaticm of valves is much more prone to 
this type of" drop out" than normal operation. 

If the coupling of the valve to the load is made 
very heavy the normal resonances are suppressed 
and voltage tuning becomes possible. Again in these 
valves the simple anode structure permits this to be 
more readily carried out, and 2 to 1 frequency ranges 
have been achieved. The power available is however 
very much less than in normal operation. Although 
temperature-limited emission was not used operation 
was not noisy. This contradicts previously men-
tioned results on such voltage tuning obtained by 
Boyd6, of Michegan University. M.G.L. 

LETTE S TO THE E 1UTOR 
The Editor does not necessarily endorse the opinions expressed by his correspondents 

" Do it Yourself" Interference 
I SHOULD like to allay the fearsome forebodings of 
your correspondent Douglas Walters regarding the sub-
ject matter of my recent " Build your own Radio Set" 
programmes. 

Early on in the series I told viewers that I was receiv-
ing letters from dealers, and from boys who had been 
told by their dealers, pointing out that the set would not 
oscillate. It was suggested that I had wrongly specified 
a reaction capacitor of 0.0001»F whereas that specified 
by the makers of the coil was 0.0003»F. My reply to 
viewers was that this was done deliberately as the smaller 
size just gave enough feedback to increase the volume, 
but no oscillation over the band was possible. It was 
pointed out that a reacting receiver could cause inter-
ference in other sets and to obviate this dealers were 
asked to keep to the specification and the lower value. 
I have made up three models of the receiver con-

cerned and can only obtain a "squeal" with a new 
battery at the lower end of the medium waveband. I 
find the DAF 96 valve difficult to persuade to oscillate 
and cannot believe that its 69 volts and couple-of-
hundred micro-amps is going to make it a very powerful 
transmitter even if some enterprising lad gets it going 
well. In the indoor aerial conditions under which most 
of these builders are using it, I find the radiation from 
the receiver difficult to detect in the next room. 
From many letters I have received since the series 

ended, it is apparent that most builders of the set are 
getting good reception and I hope that I have added 
over 25,000 youthful enthusiasts to those of us who love 
the hobby. Perhaps I may use this opportunity to 
thank the B.B.C. Engineering Staff, various manu-
facturers and thousands of dealers for their interest and 
help both to myself and to many novice set-builders 
(of both sexes!). 

Kenton, Middlesex. GILBERT DAVEY. 

ALTHOUGH I agree with your correspondent Douglas 
Walters that the type of receiver to which he refers is 
very likely to lead to a lot of curious noises on medium 
wavelengths, I cannot see why he is so worried about it. 
Having been chased off the long and medium wave-

bands by the scream of a hundred line timebase oscil-
lators which made reception unenjoyable when not 
actually impossible, I am now using v.h.f., and, so to 
speak, " fireproof." 
So far as oscillations on these wavelengths are con-

cerned, those who watched the programme were, for 
the most part, " doing it themselves" with a vengeance! 
Surely any interest in the well-being of the medium 
waveband is somewhat belated. I doubt whether the 
youngsters will be noticed among the noises already there. 
Worksop. H. S. CHADWICK 

(G8ON). 
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Interference Suppression 
WHILE one must approve of the laws regulating ignition 
systems, the question is " Why only motor vehicles?" 
What is being done about electric shavers, hair driers, 
trolley buses, and, in the country, electric fences? 
While I suffer to some extent from motor interference, 

it is only a very small part of the sum total of interference 
from which one suffers. 
I am contemplating the purchase of an electric cooker 

with a simmerstat. I understand the simmerstat is 
quite unsuppressed, and is apparently quite legal. 

Although I am a very considerable user of short waves, 
being an amateur radio transmitter, and suffer consider-
ably from interference of all kinds, I do feel that too 
much attention is being paid to car ignition and too little 
to the multitude of other causes of interference which 
now plague us. Let us start a propaganda drive to 
suppress all these other sources. 
London, N.W.3. E. M. WAGNER. 

TV Whistle 
YOUR Editorial in the October issue on the subject of 
the " ideal " receiver has prompted me to make a general 
complaint about one aspect of television receiver design 
—the noisy line output transformer. 
I think I can truthfully say that I have not yet 

come across a receiver with a line output transformer 
which was inaudible at normal viewing distance. 
I may be unusual in that at 35 I still have good sensi-

tivity at about 10 kc/s, but what about the hordes of 
children who view television? Does the whistle not 
annoy them? My last visit to the Radio Show two years 
ago was spoilt by the whistle pervading (so it seemed) 
the whole building. 

It has taken 35 years to get rid of the whistle from 
sound broadcasting (FM be praised) and I wonder if it 
will take as long to produce a whistle-free TV receiver, 
for I will have no other in my home. 

Cardiff. D. A. THOMS. 

Optical " Noise" Filter 
THE reference to the above in " Technical Notebook 
(October issue) reminded the writer of an effect noted 
in school at the age of 12/13 years. It was observed 
that if the blackboard were viewed through a small aper-
ture (actually a curled up forefinger) the writing became 
much clearer. Possibly the effect is similar to that of a 
pin-hole camera, although it is recalled that the physics 
master thought that the reason in this case was rather 
more obscure. 
At this time the writer was in need of spectacles 

although, through lack of a comparative standard, un-
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aware of the fact. It was the above-mentioned observa-
tion that provided the comparative standard and, subse-
quently, the spectacles. 

It would seem that an effect similar to the triangular 
frequency response utilized in, for example, a camera 
head-amplifier occurs. Perhaps a reader having know-
ledge of optical effect would be able to comment further 
on this subject. 

East Molesey. T. G. CLARK. 

IS not this effect due to the physical nature of the iris 
of the eye which automatically opens wider when 
it is shielded from extraneous light by the tube held 
over it? 

Norwich. E. R. SLAUGHTER. 

Genesis of Sound Reproduction 
THE British Sound Recording Association has offered 
to try to help supplement the national collection of sound 
recording and reproducing apparatus and other acoustic 
and electro-acoustic equipment in the Science Museum, 
South Kensington. 
Our main appeal is to and through members of the 

Association, but if any non-members have equipment 
which they would like to give to the B.S.R.A. Historic 
Collection I should be very pleased to have details from 
them at the address below. 
I should make it clear that we are not collecting 

recordings of historical interest, the proper repository for 
which is the British Institute of Recorded Sound, 38 
Russell Square, W.C.1. 

Disley House, PETER FORD, 
Carlton Road, Hon. Historian, B.S.R.A. 

Reigate, Surrey. 

How Little Distortion Can We Hear? 
IT is a pity that Mr. Lazenby (September, 1957, issue, 
p. 435) gave little attention to more practical conditions 
for distortion detection. The results quoted showed that 
the simplest (single frequency sine wave) signals were not 
the most suitable for the detection of distortion, as slightly 
more complex signals (containing two or more frequen-

cies) allow the formation and detection of intermodula-
tion products. Althoueh I realize that not everyone will 
agree with this, some of the results using speech and music 
suggest that for still more complex signals one's sensi-
tivity to distortion is decreased again. There is an ex-
ample of this on the Vox record " This is High Fidelity," 
where the same amount of distortion sounds much less 
objectionable in a complex orchestral passage (mainly 
strings) than in a simple piano or horn solo. Another 
point is that significant distortion in the reproduction of 
music is only likely to occur at peaks of sound, and in 
such peaks the signal wave form is almost always very 
complex. 
Edgware D. J. KIDD. 

Help for the Blind 
NO doubt many of your readers know of the existence 
of a library of "talking books" for the blind. These 
have been recorded on long-playing records and are 
reproduced by portable battery- or mains-operated 
gramophones specially designed for the purpose. Such 
is the demand for these reproducers that there is at 
present a normal waiting period of about one year for 
new readers. 
There are a number of problems in operating and 

maintaining these sets. Most of the readers are old and 
many have never seen or previously handled a set of 
this nature. In one distressing case a reader had been 
listening to the needle scratch for days, not realizing 
that the equipment had to be switched on. In another, 
the set which had ceased to function was returned to 
London, and smashed in transit, all because of a faulty 
flex lead, which had in any case been left behind, un-
seen, in the house. 

Helpers with a knowledge of audio amplifiers are 
urgently needed in London and in many other areas in 
England to instruct new readers in the use of their sets 
and to investigate cases of faulty performance. 

If you would like to assist or would like further infor-
mation, please write to me at J. Gladstone & Co. Ltd., 

Galashiels. D. FINLAY-MAXWELL. 
Honorary Organizer of 
Voluntary Helpers, Nuffield 

Talking Book Library for the Blind. 
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Cathode-Coupled 
A Reliable Design Procedure 

THE science of electronics is too frequently 
practised as an art, even by quite senior engineers, 
and, with a minimum of " know how," circuits 
are " bodged" to meet design requirements. In 
general, however, it is possible to produce a paper 
design that, when assembled practically, will pro-
duce a result within 5 to 20% of that predicted. 
Furthermore, less time is wasted by proper design 
methods. The introduction of feedback techniques 
into the design will render the operation stable 
and predictable. Having designed a circuit to 
within reasonable limits final adjustment may be 
effected by means of pre-set controls. 
The cathode-coupled mono-stable multi-vibrator 

(shown in Fig. 1) is used extensively as a generator 
of pulses having durations ranging from micro-
seconds to minutes. It is the object of this article 
to show that, using 5% tolerance components 
and the. published valve characteristics, it is possible 
to design such a flip-flop to an accuracy of the 
order of 10%. Moreover, provided that a standard 
configuration is accepted, further design reduces 
to the simple equation 

to= KCR 

It is not proposed to discuss the effect of tolerance 
variations upon the end result, for, as previously 
indicated, a pre-set control will take full account 
of such variations. 
The information required to initiate the design 

is as follows:— 

(1) Pulse duration, or durations. 
(2) Pulse amplitude. 
(3) Pulse polarity. 
(4) Available h.t. supplies. 

Fig. I. Cathode coupled flip-flop circuit. 
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Flip-Flop 
By T. G. CLARK,* A.M.Brit.I.R.E. 

Circuit Operation.—Referring to Fig. 1, the 
grid resistor R of V2 is returned to a positive 
potential, Eg, whilst the grid of VI is returned to a 
lower positive potential. The design is such that 
the anode current of V2 flowing in R, creates a 
potential that, in conjunction with the potential 
upon VI grid, causes VI to be cut off. The initial 
stable condition then, is that V2 is conducting 
heavily whilst VI is cut off. 

Trigger pulses of suitable polarity, as indicated 
in Fig. 1, upset the stable state as follows:—Positive 
pulses at VI grid cause negative pulses at the anode 
and these are communicated through C to the 
grid of V2, thus causing the common cathode 
to drop. This switches on V1 thereby enhancing 
the original negative fall at the anode. The action 
is cumulative and results in V2 being switched 
off and in VI being switched on for a period deter-
mined by the recovery time of V2 grid circuit. 
When the grid of V2 has recovered to a point within 
the grid base of the valve, essentially the same 
cumulative action resets the circuit to the stable 
state. 

Since R, is common to VI and V2 it will be seen 
that R3 must be greater than R, in order to produce 
a drop at the common cathode during the operative 
perio d. 

Typical waveforms and voltage levels are shown 
in Fig. 2. These waveforms are self-explanatory 
and of a type given in many text-books. For present 
purposes it is sufficient to note that, in terms of 
the total potential grid excursion, i.e. from —50 V 
to +Eg, the grid base of the valve is negligible. 
In addition, the difference between the quiescent 
potentials of V2 grid and the common cathode is 

also negligible. " Cut on" then 
  occurs at the common cathode 

+ H.T. potential obtaining during the 
pulse. This potential may be 
varied by means of the potential 
at V1 grid, thus providing con-
trol of the pulse duration. 
Outputs of opposite phase may 
be taken from anode and 
cathode, the cathode output be-
ing at a relatively low impedance. 
It is not desirable that outputs 
should be taken from the anode 
of VI or the grid of V2, since 
the loading of the external circuit 
will affect the predicted perfor-
mance. However, if a negative 
going pulse of approximately 
150 V is required, then an 
output may be taken from V2 
grid, provided that the external 
circuit is of high impedance. 
The simple description given 

earlier may be modified by a 
number of effects. For example, 
the trigger pulse should be of 
Decca Radar Ltd. 
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adequate amplitude and duration having regard to the 
rise time of 123 and the total stray capacity, C,, + Ce. 
Previously, it has been stated that an essential to the 
operation is that the common cathode must fall at the 
moment of initiation. If, in fact, the cathode does not 
drop adequately during the duration of the trigger 
pulse due to the effect of Ck, then regeneration will 
not occur and the circuit will behave simply as a cas-
caded amplifier. When using a trigger amplifier 
d.c. coupled into the anode of VI the pulse duration 
will tend to be longer than that calculated, since 
V1 anode will fall by an amount dependent upon 
the anode current of VI with the addition of an 
increment from the trigger amplifier. 
The circuit operation depends upon the anode 

currents flowing during the respective " on " 
periods, so that design stability will be improved 
if these are subjected to negative current feedback. 
This may be accomplished by ensuring that the 
valves are operated during the respective "on" 
periods within the valve grid base, i.e. at a grid 
bias of about — I V, and also by choosing an 
adequately large value for R,. Valve VI may be 
readily operated in the specified conditions by 
choosing a suitable value for its grid potential. 
For most purposes this is sufficient, but for more 
precise applications it is necessary to ensure that 
the quiescent grid potential of V2 is also within 
the grid base. (Normally, V2 grid is operated at 
zero bias due to grid current flowing in the grid 
resistor R.) The clamping diode, V3, in conjunction 
with the potentiometer Rg and R, can be used to 
ensure that the grid cannot move more positive 
than the potential at the junction of R, and R„ 
this potential being chosen to give the desired 
conditions. In order to ensure satisfactory clamping 
the parallel impedance of R, and R, must be very 
much lower th-n that of R. In addition, the 
capacitor C, should have a value very much greater 
than C in order to supply a re-charging pulse to C at 
the moment of clamping. In the absence of this 
capacitor a spike would occur on the lagging edge 
of the output pulse as the grid overshoots the clamp 
potential and then returns at a rate dependent upon 
C, R6 and R,. 

In general, it is required that the rise and fall 
times of the output pulse should be as short as 
possible and, for this reason, the resistors across 
which outputs are taken are made as small as possible 
consistent with the limitation of valve anode dis-
sipation. For a 12AT7 working at an h.t. potential 
of + 250 V this means that, from Fig. 3, the 
sum of R4 and Rg should not be less than 6.8k t2. 
Thus, if it is decided that the cathode resistor R, 
should have a value of 3.3k n, then the value of R, 
should not be less than 3.6k n. However, if the 
design requirement does not require fast edges 
to the output pulse, then R -I- Rg may be made 
larger than this minimum value, thus achieving 
economy in the operating current. 
Introduction to Design.—The principles under-
lying the design may be summarized as follows:— 

(1) The conditions in the two valves are con-
sidered separately during the respective operative 
periods. 

(2) The valve VI is operated within the grid 
base, i.e. at a bias of —0.5 V to —1 V, in order 
to obtain current stabilization. 

(3) Grid current onset in V2 is assumed to 
occur at V‘, = 0, and the anode current at this 
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point is assumed to be moderately constant from 
valve to valve. 

(4) The grid base of V2 is assumed to be negligible 
compared to the potential grid swing. 

(5) For more precise applications, a clamping 
diode V3 is used to maintain V2 within the grid 
base during the quiescent period, in order to obtain 
current stabilization. 
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(6) A clamping diode may also be used when the 
value of R would cause excessive grid current at 
Ve=0. 

(7) A positive-going pulse of amplitude ieR, 
may be taken from the anode of V2. 

(8) A negative-going pulse of amplitude (i„—it)R5 
may be taken from the common cathode. 

(9) All components shown in Fig. 1, except CD 
should be 5% preferred values. 

For present purposes R, will be 33k û and R5 
3.3k û. Re will be chosen having regard to the re-
quired amplitude of the output pulse, the maximum 
anode dissipation of the " normally on" valve, and the 
requirement that it should be smaller than R, in 
order that the common cathode may fall adequately 
during the pulse. It may be observed here that R5 
may be zero if a negative pulse only is required. 

Consider, now, the load line for VI, the 36k SI 
line of Fig. 3. For a bias of, say, —0.5 V a current 
it flows, and this is the current in Rs when V2 
is cut off. The potential at the grid of VI will be 
given by (es-0.5) V, and the ratio R2/(R, +Re) is 
established. Actual values may be chosen having 
regard to a convenient current flow and preferred 
values of resistors. The effective negative bias 
on V1 when V2 is conducting will be given by 
izR5 — (0.5— 0.5)= R5(i2 — 1.1)+0.5 V. This value is 
dependent upon the difference between the two 
operating currents and must be greater than the 
grid base of VI. 

If it is required to operate V2 within the grid base 
the ratio 127/(1261-R7) must be chosen to operate V2 
at a suitable negative grid bias relative to the cathode. 
Additionally, as we have already mentioned, the 
parallel sum of Re and R, must be very much less 
than the lowest value of R in order to ensure effective 
clamping. 
Calculation of Pulse Duration.—Now that the 
operating conditions during the respective operative 
periods have been established it is possible to 
calculate the generated pulse width. Consider 
Fig. 4. 
The amplitude of the exponential curve, relative 

to point A at any time t, is given by:— 

E(t) = 

where T = CR 

+ Therefore e E — E(t) 
E 

and E  
ǹg° 1 E — E(t) 

Giving T = CR 
E 

log, E — E(t) 

Putting the required time interval as t„ and 
the value of E(t) to the " cut on" point as Ee, we 
have then, from Fig. 6, 

E = Eg -F — ieRs 

Ee — (i, — it) Rs 

Since the grid potential of V2 during the quiescent 
period is very nearly equal to the common cathode 

(I) 
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potential and the grid base of V2 is negligible com-
pared to the total potential grid excursion (to -I- Ed. 

Thus CR — to 

log, Eg R, — ie R5 } 
Eg — it Rs 

whence to = KCR • • 

í P, L;1 — is R5 } 

• • (3) 

where K = log,   .. (4) 
Eg — R5 

and this is a constant for a given configuration in 
which only to and CR are variables. 

For convenience equation (4) may be re-written 

R, 
Eg,Rs + — 

K = R, 2 • • (5) 
EgiR, — 

- log, + • • (6) 
i3 

where i,---Eg/R5 

It may be shown that the circuit operation is 
less sensitive to variation of the individual com-
ponents within the bracket if the bracketed term 
is made as large as possible consistent with other 
requirements. In the design to be discussed the 
value of this term is approximately 1.5. This value 
is quite suitable, and since the function is logarithmic, 
an optimum value cannot be given. From equation 
(6) it may be inferred that Rs should be small. 
However, this contradicts the requirement for 
current stability. 
As i, will be greater than it it can be seen that, 

for the bracketed term to be positive, we must 

have i„>i„ — 
Rs 

i„ should be made large by using a high value 
for Eg. This is in accordance with the conception 
of having a large potential grid movement (returning 
to -IT-Eg) in order that, (a) the grid base may be 
considered negligible and that, (b) the rate of change 
of the grid movement through the grid base shall be 
fast, thus minimizing time jitter on the back edge of 
the pulse. 
Apart from the basic design considerations 

previously discussed there are a number of factors 
establishing limits to the circuit values. These may 
be enumerated as follows:— 

(1) C should be not less than about 100 pF in 
order to obviate the modifying effects of the stray 
capacitance C525 unless a cathode follower is inter-
posed between VI and V2. 

(2) R should not be less than about 0.5M il in order 
to limit grid current, except when a clamping diode 
is used. However, a low value of R will reduce 
the a.c. gain of VI. 

(3) R should not exceed 10 Ain from considera-
tions of component stability and circuit leakage. 

(4) When operating at high duty ratios C should 
have adequate time to recover. A time equivalent 
to at least 5 CR, should be allowed, and it may 
be that this consideration will dictate the choice 
of C and hence R. 

(5) Components must be adequately rated. Cer-
(Continued on page 27) 
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tain components will have a dissipation dependent 
upon the duty ratio; this should be considered 
when designing a flip-flop of variable duration. 

(6) Positive trigger pulses capacity coupled to 
VI grid should not drive this valve into grid cur-
rent, otherwise the recovery of the grid coupling 
capacitor will modify the circuit operation. 
Practical Design.—As an example, the following 
specification will be discussed. 

Pulse width 
Output .. 
H.T. Supply 

Other considerations 

100 its 
+ 50 V 
+250 V 

Variable duration not required. 
Fastest possible pulse edges 
consistent with using a stan-
dard valve type 12AT7. Ex-
treme precision not required. 

The design procedure then runs as follows 

R,= 33kû , Eg= +250 V 
R5= 3.3k , V5 not required 
Try R4-1-R5=6.8kfl 

From the characteristic curves of Fig. 3, 
4=14 mA at Vg = 0 

50 
- =3.6kû, 

14 

agreeing sufficiently with our values for R5 and R, + 
R,. 

If this trial had been unsuccessful different 
values for R, and R5 would have been tried. There 
would be no objection to varying R, within reason-
able limits. 

From the characteristic curves, 
i1=4.5 mA at Vg= —0.5 V 

Therefore illts= +14.8 V 
and the voltage at V1 grid is given by 

ii125— 0.5= 14.3 V 

Therefore 
R2 14.3 

+ Rg = 250 

R, 
i.e. Rg .-= 16.5 

This ratio is obtained if R, = 240k1/ and Rg = 
15k 0, both of which are preferred values. 

100 x 10-6 
Proceeding, CR— 

loge {250 + (33  4.5) — (3.3 x 14) 
250 — (3.3 x 4.5) 

= 250 x 10-6 

Let C = 250 pF 

Then R = 1 MO 

The pulse amplitude and duration of this design 
were 53 volts and 97 ¡Is as measured on a Cossor 
oscilloscope. 
Another flip-flop was designed by the same method 

but to a different specification. The durations 
measured on the same instrument were as follows:— 

Calculated Measured 
406 ms 380 ms 
263 ms 270 ms 
128 ms 125 ms 
73 ms 70 ms 
41 ms 38 ms 
26 ms 26 ms 

All components shown in Fig. 1, except CI, have 
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Fig. 4. Detail of V2 grid waveform. 

an effect upon the circuit operation. Final trim-
ming may be achieved by varying any such component. 
The circuit of Fig. 1 has been used in production 

equipment as the heart of a decade counter with 
complete success. Greater precision than the 
basic circuit offers was obtained by utilizing an 
amplitude-limited negative pulse stream applied 
to VI grid as terminating pulses. 
A method of design has been offered which 

permits the engineer to design a flip-flop without 
excessive trial and error, and to achieve results 
within normal experimental error. The design 
formula for an established configuration has been 
reduced to to= KCR. 

Dates for Your "Wireless World" Diary 
ANNOUNCEMENTS have already been made of the 
dates of many of this year's exhibitions and conventions, 
but for the convenience of readers we give below a list 
of the principal events in 1958. 
Television Society Exhibition 

Royal Hotel, Woburn Place, London, W.C.I. 
Physical Society Exhibition ... 

Royal Horticultural Society Halls, London, S W 

International Instruments Show .. 
Caxton Hall, Westminster, London, S.W.I. 

Electrical Engineers' Exhibition (ASEE.)... 
Earls Court. London, 5.W.5. 

Convent'on on Radio Aids to Navigation 
1.E.E., Savoy Place. London, W.C.2. 

Components Show (R.E.C.M.F.) 
Grosvenor House and Park Lane House, Park Lane, 

London, W.I. 

Instruments. Electronics and Automation Show... April 16-25 
Olympia, Landon, W.I4. 

Audio Fair... ... April 18-22 
Waldor, Hotel, London, W.C.2. 

Internaeonal Convention on Microwave Valves May 19-23 
I.E.E., Savoy Place, London, W.C.2. 

National Radio Show fR.I.C.) 
Earls Court, London. 5.W.5. 

Farnborough Air Show (5.B.A.C.) 

Electronic Computer Exhibit'on 
Olympia, London, W.I4. 

OVERSEAS 

Symposium on Reliability and Quality Control... Jan. 6-8 
Washington, U.S.A 

I.R.E. National Convention and Show March 24-27 
New York, U S.A. 

British Electrical Conference ... May 16-17 
Brussels, Belgium. 

Solid State Physics in Electronics and Tele-
communications (Conference) ... June 2-7 
Brussels, Belgium. 

International Analogy Computation Meeting ... Sept. 1-9 
Strasbourg, France. 

International Congress of Cybernetics ... Sept. 3-10 
Namur, Belgium. 
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March 4-6 

March 24-27 

March 24-29 

March 25-29 

March 27-28 

April 14-17 

... Aug. 27-Sept. 6 

Sept. 1-7 

Nov. 28-Dec. 4 



Magnetism in Materials 
I.—The Physical Basis of Dia-, Para-, Ferro-

BY D. H. MARTIN, Ph.D. 

ALTHOUGH only four of the elements—iron, 
nickel, cobalt and gadolinium—are ferromagnetic, 
there is to-day available to the electrical engineer a 
remarkable range of magnetic alloys and compounds 
from which he must select the most appropriate for 
his particular application. In these articles I plan to 
examine more closely what conditions led to the dis-
tinctive and useful phenomenon of ferromagnetism, 
and then to illustrate how the bewildering variety of 
magnetic behaviour may be understood in terms of 
a few basic ideas. 

All substances become magnetized when subjected 
to a magnetic field though sensitive apparatus is 
needed to detect the induced magnetization except 
in the case of the ferromagnetics. Most materials 
are either paramagnetic or diamagnetic. A specimen 
of the former kind will move, when placed in a 
non-uniform magnetic field, to the point where the 
field is most intense. This is because the induced 
magneti7ation is in the same direction as the field, 
as it is in the case of the fcrromagnetics. The 
intensity of magnetization, however, is at least a mil-
lion times less than that which would be induced 
in a ferromagnetic sample. Specimens of a diamag-
netic material, on the other hand, move to where 
the applied field is least intense, for example, away 
from the pole-pieces of a magnet. This is because 
the induced magnetization is opposite in direction 
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Fig.!. Oppositely mag-
netized super-lattices 
illustrating the spon-
taneous magnetiza-
tion within each 
domain of a ferrimag-
netic material. 

to the applied field; it is of the same order of mag-
nitude as that in a paramagnetic sample. Almost 
all organic materials are diamagnetic and, among 
the elements, copper, silver, gold and hydrogen are 
examples of diamagnetics, and oxygen, aluminium 
and platinum of paramagnetics. 

Materials are magnetic because atoms themselves 
behave as magnetic dipoles, that is exactly as minute 
bar magnets or as minute electric current circuits. 
This, of course, is not surprising since it is well 
known that electrons circulate within each atom 
around its nucleus. There is, moreover, experimental 
evidence of a direct nature for the dipolar properties 
of individual atoms. In a non-uniform field a dipole 
experiences a translational force proportional to its 
dipole moment and in the 1920s Stern and Gerlach 
directed a beam of atoms, which had been evaporated 
from a metal in a furnace, through the pole gap of 
an electromagnetic which produced a non-uniform 
field. The beam was deflected and the deflection 
was registered by condensing the atoms on a cold 
plate where, after a time, they left a visible trace. In 
this way precise measurements of atomic dipole 

and Ferri-Magnetism 

moments were made and much was learnt about 
atomic structures. 
A point of particular interest for our present pur-

pose is that atoms of iron, nickel and cobalt do not 
have dipole moments which are very much larger 
than those of other atoms. The extreme ease with 
which a ferromagnetic may be magnetized to a high 
degree is certainly not due to its atoms possessing 
peculiarly high magnetic moments. It must, there-
fore be due to a particular kind of arrangement of 
the atomic dipoles, and I shall discuss this arrange-
ment in some detail later. First I must describe 
briefly what happens in paramagnetic and diamag-
netic materials. 
Diamagnetism.—The several electrons in each 

diamagnetic atom or molecule move in orbits which 
are so directed that they give rise to a zero resultant 
magnetic moment in the absence of an applied field. 
There is a fundamental reason for electrons in atoms 
adopting such a balanced distribution and so dia-
magnetic materials are by no means uncommon. 
In an applied field, however, the magnetic forces 
which act on the electronic currents within each 
atom distort the orbits and thus induce a resultant 
magnetic moment, which is always opposite in direc-
tion to the applied field. This may be looked upon 
as an example of ordinary electromagnetic induc-
tion and the negative direction of the induced dipole 
corresponds to Lenz's law, which governs the direc-
tion of induced e.m.f. This process is diamagnetism. 
Paramagnetism.—A paramagnetic atom, on the 

other hand, has a permanent dipole moment regard-
less of whether a field is applied or not. The mag-
netic fields due to the moving electrons in each atom 
do not cancel one another out. In the absence of 
an applied field the energetic thermal vibrations 
of the atoms in a paramagnetic sample cause their 
dipole moments to be directed in a completely ran-
dom way, and the direction of each dipole changes 
rapidly with time. The overall magnetization of a 
sample is, therefore, zero. The fields attainable in 
practice are sufficiently intense only slightly to dis-
turb this completely random arrangement. In the 
presence of an applied field each atomic dipole 
spends slightly more of its time in directions having 
components parallel to the applied field, and less 
time in directions opposed to the field. The sample 
as a whole, therefore, exhibits a weak magnetization 
and this is paramagnetism. In a hypothetical field 
of sufficient intensity the dipoles would approach a 
saturated condition, each being almost parallel to 
the field. This stage would be expected only if the 
magnetic potential energy of an atom became com-
parable to the energy of its thermal vibration. That 
is to say if 

kT 

where µ, k and T are respectively the dipole 
moment of an atom, Boltzmann's constant, and the 
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absolute temperature. Now p is of the order 
5x 10' e.m.u. and k is 1.38 x 10-1° erg per °K, 
and H cannot in practice exceed about 100,000 
cersteds. Even with such intense fields, therefore, 
saturation effects should not be observable except at 
very low temperatures, a few degrees above absolute 
zero. Such effects have, in fact, been recorded 
recently in experiments conducted at about 4°K, 
that is — 269°C. At more normal temperatures the 
intensity of magnetization, I, is strictly proportional 
to the strength of the applied field, H, and the ratio 
I/H, that is the susceptibility, is of the order 10-5 
e.m.u. for most paramagnetic materials at room 
temperature. This is in contrast with susceptibili-
ties of more than 10' in most ferromagnetic 
materials. 
Ferromagnetism.—The characteristic feature of 

ferromagnetism is the attainment of a high intensity 
of magnetization in comparatively small fields, and 
even the retention of an intense magnetization when 
the field is switched off. As the field applied to a 
demagnetized specimen is increased the intensity of 
magnetization rises rapidly until saturation is 
attained when no further increase in magnetization 
is possible, however much the field may be 
increased. This occurs in fields of less than a few 
hundred oersteds, for some materials in fields of 
only an oersted or so. The saturation value of 
magnetization is just about what would be expected 
if nearly all the atomic dipoles were aligned parallel 
to one another. This is in fact the situation that 
exists in a saturated ferromagnetic material and the 
problem of ferromagnetism is to explain how this 
comes about in such small fields, in spite of thermal 
vibrations. 

It is known that a sample of ferromagnetic material 
is made up of small contiguous regions, called 
domains, within each of which almost all the atomic 
dipoles are aligned exactly parallel to one another 
even in the absence of an applied field (see Fig. 3). 
This alignment is known as spontaneous magnetiza-
tion and its direction in each domain is different 
from that in the neighbouring domains. Spontane-
ous magnetization is the basic characteristic feature 
of ferromagnetism. It can be destroyed only by 
heating the specimen above a critical temperature 
called the Curie point, which for iron is 770°C, for 
nickel 358°C, for cobalt 1,120°C and for gadolinium 
16°C. 
The arguments of the previous section on para-

magnetism therefore indicate, since saturation 
effects persist at these high temperatures, that what-
ever force it is that aligns the atomic dipoles to give 
spontaneous magnetization, it must be equivalent 
to a large internal magnetic field of some ten million 
cersteds I It was not until 1928 that the nature of 
these forces was discovered by Heisenberg. They 
are clearly too large to be ordinary magnetic forces 
and in fact they are due to an interaction, between 
neighbouring atoms, which requires the language 
of modern quantum physics for a full description. 
An atomic electron spins about its own axis as well 
as moving in an orbit round the nucleus. The 
elementary atomic dipole moments in ferromagnetic 
materials are in fact due entirely to the spin motions 
of certain of the electrons, the moments associated 
with the orbital motions cancelling out. Now a full 
quantum description of a spinning electron shows 
that between any two electrons there is an inter-
action, known as exchange interaction, which tends 
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Fig. 2. Variation of the spontaneous magnetization Is of 
iron, nickel and cobalt, with temperature T. Iso is the 
spontaneous magnetization at absolute zero of temperature 
and Tc is the Curie temperature. Curve (a) is given by 
the simple Weiss theory, (b) by on improved Weiss theory 
and (c) records the experimental values of iron, nickel 
and cobalt. 

to set the spin dipole moments either parallel or 
antiparallel to each other, depending on the details 
of the situation. The effects of exchange inter-
actions in simple molecules are well established, but 
a metal consists of many millions of interacting 
atoms and the theory has not yet been fully worked 
out in rigorous detail. There is no doubt, however, 
that spontaneous magnetization is due to an align-
ment of the spin motions of certain electrons in the 
material under the action of exchange forces. 

It is argued that the alignment will be parallel 
rather than anti-parallel if the number of inter-
acting atoms is large and if the radius of the electron 
orbits is relatively small compared with the distance 
between the atoms. Now the electrons in an atom 
are arranged in " shells " at different distances from 
the nucleus. In an atom of an element belonging 
to the group known as the transition metals the re-
sultant dipole moment is due entirely to the elec-
trons in an inner shell known as the 3d shell. The 
magnetic effects of the other electrons cancel out. 
Of these metals, iron, nickel and cobalt have the 
smallest ratio of 3d radius to atomic separation. 
That they are ferromagnetic is therefore in accord 
with the conclusion above. It is of great interest to 
note that manganese and chromium, both of which 
are transition metals, but paramagnetic when pure, 
can be rendered ferromagnetic by alloying them 
with certain other metals, thus altering the inter-
atomic distances. For example the Heusler alloys 
are ferromagnetic. They contain manganese, copper 
and aluminium but no iron, nickel or cobalt. Com-
pounds of manganese with arsenic, with bismuth, 
with tin, and several other elements are ferro-
magnetic. Chromium compounds containing anti-
mony, arsenic, platinum, or a number of other 
elements are ferromagnetic. 
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Gadolinium is the only pure element other than 
iron, nickel and cobalt which is known to be ferro-
magnetic, though it is suspected that dysprosium 
might be at very low temperatures. As in the 
transition metals, the atomic dipole moment of 
gadolinium is due solely to the electrons in an inner 
shell. 
There is a group of non-metallic materials which 

exhibits properties resembling those of the ferro-
magnetic metals. They are intimate mixtures of 
iron oxide and oxides of divalent metals and have 
recently gained commercial recognition mainly 
because of their high electrical resistivity, as I shall 
discuss in more detail in a later section. They are 
known as ferrites, and the term ferrimagnetic has 
been coined for the rather different arrangement of 
atomic dipoles in these materials. They resemble 
ferromagnetics in that they are spontaneously 
magnetized and have a domain structure, and they 
are often included under that title. A ferrimagnetic 
must be a compound because two kinds of dipole 
are involved. Nearly all the dipoles of the one kind 
arc aligned parallel to each other, while the others 
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Fig. 3. Example of the arrangemen of spontaneous mag-
netization in a domain structure The alignment of 
atomic dipoles is illustrated in two of the domains. 

are also aligned but in the opposite direction. The 
situation is illustrated in Fig. 1. Spontaneous 
magnetization results from this anti-parallel arrange-
ment since one kind of dipole is more numerous 
and/or has a larger dipole moment. 
The general formula for a ferrite is Fe,MO, where 

M is any divalent metal, for example copper, silver, 
magnesium, manganese, lead, zinc, etc. The crystal 
structure is of the type known as a spinel, that is 
the oxygen atoms are arranged on a close-packed 
cubic lattice and the metallic atoms occupy the 
interstices between the oxygen atoms. There are 
two kinds of interstice and they are known as tetra-
hedral and octahedral sites. A metallic atom in a 
tetrahedral site is surrounded by four oxygen atoms 
and in an octahedral site by six. 
The elementary dipoles in a ferrite are the metal-

lic atoms, those in one kind of site forming one 
spontaneously magnetized super-lattice and those 
in the other forming the oppositely directed super-
lattice. There are twice as many octahedral as 
tetrahedral sites and so an overall spontaneous 
magnetization results. Exchange forces are again 
responsible for the spontaneous magnetization, but 
whereas in a ferromagnetic metal the interaction 
favours parallel alignment, in a ferrimagnetic the 
interaction of predominant importance is that 
between a metallic atom in a tetrahedral site and 
its neighbours in octahedral sites, and this inter-
action is negative, favouring anti-parallel alignment, 
and the two oppositely magnetized super-lattices 
result. The intensity of spontaneous magnetization 
in a ferrite is, of course, considerably smaller than 
that in a ferromagnetic metal. 

Only at absolute zero of temperature does the 
magnitude of the spontaneous magnetization in 
ferromagnetic materials correspond exactly to com-
plete alignment of the elementary dipoles. Above 
this temperature thermal vibration of the atoms 
always causes a few dipoles to be unaligned. At 
the Curie point the thermal agitation is sufficient to 
override even the strong exchange forces and full 
disorder sets in with the complete disappearance 
of spontaneous magnetization. 
The variation of the intensity of spontaneous 

magnetization, L, with temperature is shown for 
iron, nickel and cobalt in Fig. 2. Long before 
Heisenberg, in 1928, identified exchange interaction 
as the force producing spontaneous magnetization, 
Weiss had shown (1908) how the phenomenon could 
be understood in terms of a hypothetical molecular 
field and he derived an expression for the depend-
ence of L on temperature which to a first approxi-
mation agrees well with the observed variation. He 
supposed that each elementary dipole behaved as 
if acted upon by a molecular field, which he assumed 
to be proportional to the mean magnetization of the 
specimen. The molecular field is now recognized 
as an approximate representation of the exchange 
forces, since the exchange force tending to set an 
atomic dipole in a particular direction is greater the 
larger the number of its neighbours already set in 
that direction, that is the larger the magnetization, 
I, in the material surrounding the dipole. Weiss 
used this assumption in elaborating upon the Lan-
gevin theory of paramagnetism which showed that 
the intensity of magnetization of a paramagnetic 
specimen depended upon H the applied field, and 
T, the absolute temperature, according to the 
relation: 

1=1, tanh (44/kT). 

» and k are the atomic dipole moment and Boltz-
mann's constant respectively, and L, is the magnetiza-
tion which would be observed if all the atomic 
dipoles were perfectly aligned. The presence of T 
reflects the effect of thermal vibrations. For H Weiss 
substituted WI, where W is the molecular field con-
stant, thus 

1=10 tanh (µWI/kT). 

This relation contains the dependence of I upon T. 
Since the applied field is zero, I is here the spon-
taneous magnetization, L. The relation above is 
plotted in Fig. 2 with the experimentally observed 
variation. The Weiss theory is only an approxima-
tion to the real state of affairs, and the fuller theories 
are complex and not yet fully worked out. 
The molecular field representing the exchange 

forces proves to be of the order 10 million oersteds. 
It will be clear, therefore, that the fields used in 
practice, which seldom exceed 10,000 oersteds, are 
negligible in comparison and cannot change the 
magnitude of the spontaneous magnetization by a 
significant amount. The complicated changes in the 
overall magnetization of a specimen which occur 
when it is subjected to an applied field must there-
fore be due to changes in the direction of L in the 
domains of the sample. Recent studies of such 
changes have contributed enormously to our under-
standing of ferromagnetic behaviour and I shall 
describe the main features of domain theory in the 
following sections. 

(To be continued) 
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Gold Dip-Plating, using "Atomex" 
solution developed by the Baker Plati-
nium division of Engelhard In-
dustries, is claimed on a variety of 
metals, including copper, zinc, nickel, 
iron, steel and pewter. The plating 
takes place by ionic displacement so 
that no electric current is necessary. 
Thus there is no possibility of elec-
trical shielding and a uniform deposit 
even in recesses is obtained. Control 
of temperature and pH is necessary, 
particularly when depositing on 
copper and for obtaining consistent 
colour in decorative work. The solu-
tion may be operated between 60°C 
and boiling point, except for deposi-
tion on copper, when the range is 
from 45' to 75°C. The pH is initi-
ally between 7 and 8, and should be 
kept in this region during deposition 
by adding small amounts of ammonia. 
Otherwise the solution becomes 
slightly acid and the pH drops to 6. 
All the gold in the bath can be 
used and the spent solution thrown 
away. Suitable container materials 
are polyvinyl plastics or glass. 

Gas Electrochemical Cell using 
hydrogen and oxygen (or air) has 
been developed by the National Car-
bon Company of America, and is 
described in the October 1957 issue 
of Electronics. Each gas is fed at a 
pressure of about one atmosphere 
into a hollow porous carbon rod sur-
rounded by potassium hydroxide as 
the electrolyte. The reaction pro-
duces water, which is removed by 
evaporation. As this is the only by-
product the cell theoretically has an 
infinite life. About one volt is 
developed, and it is hoped to produce 
as much as 1 kW per cubic foot of 
cell volume. 

Photocell-Powered Ohmmeter, using 
a selenium cell as the source of 
electric current for a resistance 
bridge, has been developed by the 
Fairey Aviation Company for testing 
the firing circuits of guided missiles. 
The idea is to ensure that the elec-
trical energy applied to the missile 
remains below the safety margin so 
that there is no danger of accidental 
ignition. Hitherto current or voltage 
limiting devices have been used, but 
of course these can break down. 

Left: Photocell-
powered ohm-
meter. 
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With the selenium cell the output 
under any condition of light satura-
tion or failure cannot exceed a short-
circuit current of 10mA or an open-
circuit voltage of 0.7V. The bridge 
itself will measure 0-10kû in four 
ranges with a fundamental accuracy 
of ±0.3%. The actual accuracy 
achieved, however, depends on the 
measurement sensitivity, which in 
turn depends on the current result-
ing from the light falling on the 
photocell. The light intensities re-
quired to produce detectable gal-
vanometer currents with d:fferent 
range and scale settings and a + 10% 
change of the " unknown" element 
vary between 0.7 and 13 foot candles. 
These are sufficient to give a 
measurement accuracy of approxim-
ately ± 5%. 

Ultra-Violet Galvo Recorder seen 
recently in operation at the Radar 
Research Establishment combines 
the sensitivity of galvanometer in-
dication with the ability to give 
directly written records. This is 
achieved by using mirror galvano-
meters to reflect ultra-violet radia-
tion from a mercury vapour lamp on 
to ultra-violet-sensitive recording 
paper. The trace is developed 
simply by exposure to daylight, and 
becomes visible immediately with 
low writing speeds and in less than 
ten seconds with high speeds. Made 
by New Electronic Products, the in-
strument provides six recording 
channels and has paper speeds of 
0.2, 0.6, 2 and 6 inches per second. 
A trace velocity as high as 10,000 
inches per second can be obtained, 
and the galvanometers will operate 
over a frequency range from d.c. up 
to 2 kc/s. The records are said to 

be permanent unless exposed for a 
considerable time to strong daylight, 
and will remain stable for weeks 
under normal room illumination and 
hold indefinitely if filed away in the 
dark. For real permanence they can 
be fixed by standard photographic 
methods. 

Valve Matching Circuit.—D.C. am-
plifiers commonly consist of balanced 
push-pull stages. Drift can take 
place if variations in heater voltage 
affect one valve of a pair more than 

the other. A new circuit described 
by D. J. R. Martin in the December 
issue of Electronic and Radio En-
gineer makes it possible to adjust the 
sensitivity of a valve to heater-voltage 
changes. Pairs of valves can then be 
matched so that balance is maintained 
even when the heater voltage varies. 
The matching principle depends on 
the fact that when heaters are sup-
plied from a high-impedance source, 
changes in heater current have a 
much greater effect than do changes 
in voltage when the valves are sup-
plied from a low-impedance source. 
Differential adjustment of the source 
impedance " seen " by pairs of heaters 
in balanced amplifiers can therefore 
be used to equalize the sensitivities of 
the heaters to supply variations. In 
the circuit diagram, adjustment of R 
alters the source impedance. For ex-
ample, with the slider in the extreme 
right-hand position, r, is connected 
directly across a transformer winding, 
and therefore "sees" a very low 
source impedance, while r, " sees " an 
impedance made up of R, in parallel 
with something in excess of R,. The 
left-hand valve is then supplied with 
heater power from a high-impedance 

Above : Ultra-violet galvo source, so that it is, affected more by 
power-supply variations than the recorder. 
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right-hand valve. By adjusting R, 
the sensitivities of the valves can be 
equalized. 

Transistorized Timer recently intro-
duced by Venner Electronics uses 46 
transistors but has a consumption of 
only 1 watt at 12V. It it constructed 
from nine packaged stages and has a 
range of time measurement of 
0.1msec to 27.8 hours. The basic 
time reference is a transistorized 
crystal oscillator operating at a fre-
quency of 10kc/s. Pulses from this 
are passed via a gate to four decade 
counters, and thence to a mechanical 
counter. The division ratio given by 
the four decades is 10,000, so that 
the mechanical counter receives 1 
pulse per second. The elapsed time 
can be read in seconds from the 
mechanical counter, with four 
decimal places taken from meters, 
calibrated 0-9, connected to the de-
cades. The gating is arranged so 
that the open or closed times of 
contacts can be measured, or the 
time between one pair of contacts 
opening or closing and another pair 
opening or closing. Operation by 

pulses is also catered for. Another 
timer has been developed by Venner 
for measuring the speed of road 
vehicles. This gives the time inter-
val between the operation of two 
pressure switches which are actuated 
by the vehicle crossing two rubber 
tubes laid across the road at a 
known spacing. The switches open 
and close a gate which allows cycles 
of a 2.5-kc/s signal (obtained by fre-
quency division from a 10-kc/s 
crystal oscillator) to be counted by 
three decades and displayed on 
three meters with digital scales. The 
frequency and rubber tube spacing 
are chosen so that the vehicle speed 
can be quickly calculated from the 
meter indication. 

Helical Magnetization Patterns in 
magnetic wires, produced by the ap-
plication of coincident circular and 
longitudinal fields, may provide the 
basis of a new kind of matrix store 
which is simpler and cheaper to 
manufacture than existing ferrite-core 
and magnetic-cell types. Exploratory 
work is being done by A. H. Bobeck 
at Bell Telephone Laboratories. The 
idea is that the matrix shall consist of 
arrays of vertical magnetic wires in-
terwoven with horizontal copper 

wires. Current passed through the 
magnetic wires produces the circular 
fields around them and current 
through the copper wires the longi-
tudinal fields. The preferred direc-
tion of magnetization in the magnetic 
wires can be shifted from the normal 
longitudinal path to a helical path by 
mechanical torsion or perhaps even-
tually by processing during manufac-
ture. The storing of a binary digit 
requires two coincident current pulses 
—one in a magnetic wire and the 
other in a copper wire. Reading out 
is accomplished by applying a strong 
longitudinal field in the reverse direc-
tion, and the read-out signal is 
detected across the magnetic wire. It 
is thought that at least 10 binary digits 
per inch could be stored without in-
teraction on a magnetic wire formed 
by coating a conductor with magnetic 
material. Transistors could probably 
be used for the drive circuits. 

Integrated Tuning Assemblies giving 
a simultaneous change of capacitance 
and inductance are being developed 
by Plessey for u.h.f. tuners. They 
consist of variable capacitors with 
stators incorporating inductive loops. 
When the rotor (which has no con-
nections made to it) is unmeshed 
from the stator it becomes in effect 
a short-circuited secondary coupled 
to the inductors, thereby reducing 
their inductance at the same time as 
the capacitance is reduced. This 
system has been known as a " butter-
fly" resonator in the past because of 
the particular shape of the rotor 
vanes. 

Superconductive Storage Element 
devised by International Business 
Machines and mentioned in our 
November, 1957, issue (p. 547) de-
pends on the magnetic flux produced 
by circulating currents induced in a 
superconductive lead sheet. (The 
superconducting condition being ob-
tained by operation at extremely 
low temperatures below 10°K.) The 
lead film deposited on an insulator, 
has a hole cut in it with a lead bar 
metallized across. When a current 
pulse is sent through the drive con-
ductor the resultant build-up of 
magnetic flux links with the super-
conductor and induces currents in it, 
as shown in the next column. These 
circulate indefinitely because of the 
zero resistance and set up their own 
magnetic flux. Whether a " 1 " or a 
"" digit is stored is determined 
by the direction of the induced 
currents. Actually, the initial build-
up of induced current is quite com-
plex because the presence of a mag-
netic field affects the threshold of 
superconductivity and the induced 
magnetic field opposes the driving 
field. Reading-out is achieved by 
sending a current in the reverse 
direction along the drive conductor. 
This causes the induced currents to 
collapse, and the resultant change 
of magnetic flux induces a current 
pulse of one direction or the other 
in the sense conductor. An experi-
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mental element described in the 
IBM lournal of Research and 
Development for October, 1957, is 
said to operate about 100 times faster 
than ferrite-core stores and to re-
quire less than a half of their driving 
current. 

Thermal Delay Relay with greater 
rigidity and resistance to shock than 
conventional bi-metal strips has an 
actuating element which is fixed at 
both ends and expands longitudinally 
when its heater is energized. A 
simple mechanism (shown diagram-
matically in the sketch) multiplies the 
difference in expansion between this 
element and a similar passive ele-
ment so as to move the contact arm 
towards or away from the fixed con-
tact. Ambient temperature changes 
expand the two elements equally and 
so do not move the contact arm. The 
time delay is set by the adjusting 
screw and arm, which determine the 
initial contact gap and consequently 
the time required for operation. 
Made by G.V. Controls, the relay is 
available from Mercia Enterprises in 
various types and ranges, with time 
delays from 0.5 to 180 seconds. 
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Starting Tape Driving Mechanisms* 
MECHANICAL DESIGN TO AVOID LOO? FORMATION AND SNATCHING 

IN magnetic recorders used for analogue signals 
(including broadcast programme material) the tape 
mechanism can be divided into three parts, the take-
off or feed reel and tension device, the take-up reel 
and drive, and the drive capstan and pinch wheel. 
Such a combination is shown in Fig. 1 in which 

the tape tension on the feed side of the capinan is 
provided by means of a reel motor connected to 
exert an anti-clockwise torque as viewed from above. 
Ideally, the operation should be that the reeling de-
vices set the desired tape tension and that the capstan 
is concerned only with tape motion. Practical con-
siderations, however, set limits to the extent to which 

FEED REEL 

PINCH WHEEL 

FLEXIBLE 
COUPLING 

TAKE-UP 
REEL 

DRIVE MOTOR 

Fig. I. Typical tape driving mechanism. 

this ideal may be achieved, the most important being 
(a) the inertia of reels, reel motors and tape, and (b) 
the variation of the outside radius of the tape on the 
reels throughout the paying time. 
Under running conditions the effect of the varia-

tion of the radius of the reeled tap: may be mini-
mized by using reel motors with suitable torque/ 
speed characteristics, but the effects of inertia and of 
tape radius during the starting period cannot be 
modified without considerable elaboration of the 
mechanism. Consequently. it is difficult to avoid 
the formation of loops on the take-off side when the 
pinch wheel engages the tape with the rotating cap-
stan. The formation of loops is generally followed 
by snatching as the take-up reel regains control. This 
irregularity of take-up tension can lead to undesir-
able effects such as uneven reeling, local stretching 
of the tape and, in bad cases, tearing. 

Alternative Solutions.—One way of tackling the 
difficulty is to pass the tape through low-inertia 
" reservoirs" (e.g., vacuum boxes) on each side of the 
capstan and to control the reel motors by servo-
mechanisms responsive to the position of the tape in 
each of the reservoirs. This method is often adopted 
if very fast start and stop times are required (e.g., for 
digital information in data processing equipment). 
Another method is to tolerate the time required 

for acceleration of the reels and to engage the pinch 
wheel when the tape motion has reached its correct 
speed, i.e., when the tape speed is substantially equal 
to the peripheral speed of the capstan. While the tape 

Communication from Telefunken G.m.b.H. via E.M.L. 
Ltd. 

WIRELESS W ORLD, jANUARY 1958 

is being run up to full speed, it must be prevented 
from touching the capstan. It is also possible to 
engage the pinch wheel before energizing any of the 
motors, but the time required to reach steady speed 
conditions will then be unduly long because of the 
inertia of the capstan flywheel. If the drive motor is 
of the synchronous type, the settling time will again 
be increased. Fig. 1 shows a flexible coupling be-
tween the drive motor and the capstan flywheel; 
these form a mechanical :ow-pass filter. Transient 
oscil:ation in this coupling on starting can add 
further to the delay in reaching the steady state. 
The following proposals make use of the second 

method suggested above, in which the acceleration 
ti me is tolerated, first, for the simple case where the 
desired tape speed has only one value and, secondly, 
for the more complex case where provision is made 
for more than one tape speed. In each case, the 
pinch wheel is actuated by an electromagnet, which 
is, in turn, energized via a relay. In each case, also, 
the tape speed is sensed by passing the tape over an 
auxiliary wheel, called a tape wheel, which has a 
speed-measuring device fitted to its spindle. 

Single Speed Operation.—In the simple case, as 
shown in the block diagram of Fig. 2, it will be seen 
that an analogue of the speed is compared with a 
fixed reference, and when the difference drops below 
a threshold level, the relay is energized and the pinch 
wheel engages the tape with the capstan. 
One convenient form of speed-measuring device 

consists of a magnet and an eddy current disc (or cup) 
such as are commonly used in indicating tachometers. 
One can imagine a tachometer, the hair spring of 
which is so biased that the needle is normally held 
against the zero stop until the speed reaches the 
required value. If the needle operates an electrical 
contact as soon as it moves away from the stop, a 
relay can be energized and this in turn can operate 
an electro-magnet which moves the pinch wheel to 
its orr.rative position (Fig. 3). 
Another speed-sensitive device which may be used 

is a tacho-generator, preferably of the permanent 
magnet type, arranged to give either a d.c. or an 
a.c. output. In either case, the output voltage is an 
analogue of the speed and, in the a.c. case, the fre-
quency of the output is also an analogue of the speed. 

Fig. 2. Basic principle of pinch wheel control. 
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Fig. 3. Eddy current speed indicator. 
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Right: Fig. 5. Par-
allel tuned ci -cuit as 
a frequency .>ensitive 
relay shunt. 

Left: Fig. 4. Tacho-genera-
tor for de, i eing speed 
analogue. 
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Fig. 6. Optical generation of speed analogue. 
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Fig. 7. Centrifugal switch. 
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A very straightforward embodiment of this prin-
ciple, in which the speed analogue is the output 
voitage, uses the minimum value of operating current 
for the relay as a reference and so avoids the need 
for the separate reference shown in Fig. 2. Hence, 
all that is needed is to connect the generator direct 
to the relay but. in the a.c. case, a rectifier is neces-
sary if the relay is not sensitive to a.c. (Fig. 4). 
When the output frequency is used to provide an 

analogue of the speed, the resonant frequency of a 
parallel-tuned circuit may be used as a reference as 
shown in Fig. 5. At low tape speeds, the impedance 
of this circuit will be low compared with that of the 
series resistor, and the relay, which must be sensitive 
to a.c., is virtually short-circuited. However, as the 
speed approaches the required value, the effective 
impedance increases and eventually the relay be-
comes sufficiently energized to operate. A series 
resonant circuit can be used in much the same way, 
the internal inductance of the generator being tuned 
by a series capacitance. 

It will be realized that each of the methods so far 
described involves loss of energy which is obtained 
from the tape driving motors, via the tape. The tape 
will experience a drag from this cause, in addition to 
that due to the inertia of the system. This may be 
obviated by the use of a more refined transducer 
which modulates an auxiliary power supply. Fig. 6 
shows an example using this principle: power is sup-
plied to the relay by light from an exciter lamp falling 
on a photovoltaic cell via a chopper, consisting of a 
low-weight slotted disc carried on the spindle of the 
tape wheel. The a.c. output from the cell is at a 
frequency which is an analogue of the speed. The 
reference may be a tuned circuit, of either the series 
or parallel type, as already described. 
A centrifugal switch requiring a low operating 

torque and adding only a moderate inertia to the 
system may also be used. Fig. 7 shows a very useful 
form of this device in which two spring contacts are 
held apart by an insulated pad bearing on the lower 
spring. As the speed increases, centrifugal force act-
ing on a pair of weights aistorts the springs which 
carry the weights and relieves the pressure on the 
spring contact so that the pinch-wheel relay circuit 
is closed when the tape speed is correct. The fric-
tional torque is very small because the load on the 
rotating parts is applied along the axis of rotation. 
As the value of the speed analogue approaches 

that of the reference, the pressure of the operating 
contacts is at first so light that "chatter" is to be 
expected with each of the devices so far described. 
Therefore, the reference value must be so chosen that 
the pinch-wheel relay operates at a tape speed which 
is rather less than its final value, but not so much 
less that engagement of the pinch wheel causes the 
take-off tension to fall to zero. As the pinch wheel 
engages the tape, it is rapidly accelerated to full 
speed and the pressure of the operating contacts is 
thereby increased to a satisfactory value. 

Multiple Speed Operation. Provision is often made 
for a choice of more than one speed, and accordingly 
the block diagram of Fig. 2 must be amended as 
shown in Fig. 8. It will be seen that the fixed refer-
ence must be replaced by a correct analogue of the 
capstan speed, assuming that the diameter of the 
capstan is not changed. If the capstan spindle speed 
is kept constant for both values of the tape speed by 
changing the capstan diameter, the fixed reference 
system remains suitable. 
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Fig. 8. Modified block diagram for multi-speed operation. 
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Fig. 9. Differential speed control of pinch wheel. 
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Fig. 10. Mechanical speed comparator. 
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Fig. 11. Electrical speed comparator. 
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Because the input quantities are both of the same 
form, i.e. rotating spindles, a differential gear train is 
a suitable form of comparator, and an example of 
this is shown in Fig. 9. A simple differential will 
give an output speed proportional to the difference 
between its input speeds and an output torque equal 
to the difference between the input torques. The 
particu:ar arrangement shown in Fig. 9 makes the 
speed difference zero and utilizes the torque differ-
ence to provide contact pressure. Accordingly, the 
difference between the capstan speed and the tape 
wheel speed is absorbed in a friction coupling, and it 
is the reversal of friction, which occurs when the latter 
speed overtakes the former, which causes the contact 
operating arm to move to its alternative position. 

Several other mechanical systems designed on 
lines simi:ar to that of Fig. 9, or closely related there-
to, could be used but, since they all involve the use 
of s:ipping coup:ings, they cause drag on the tape 
wheel. These examples are by no means exhaustive 
and further devices, based on duplication of the 
simple schemes already discussed, are possible. For 
instance, a double version of the system shown in 
Fig. 7 could take the form shown in Fig. 10. The 
comparator then takes the form of a pivoted lever 
with the pressure pads of two centrifugal governors 
so arranged as to operate, one on each end of the 
lever. 
The comparison may also be obtained electrically 

by duplicating the system of Fig. 4 as shown in Fig. 
11. In this case, two d.c. generators are connected in 
series opposition to the pinch-wheel re:ay. When 
the tape wheel generator output equals that of the 
capstan generator, the current in the relay falls to 
zero, releases the armature and completes the circuit 
to the pinch-wheel magnet. Because the differential 
voltage becomes small, or vanishes, the drag on the 
tape under running conditions is low. 

CLUB NEWS 

Birmingham.—At the annual dinner of the Slade 
Radio Society the president, C. H. Young (G2AK), 
announced that 42 members had been enrolled during 
the year, bringing the membership to 112. The club 
meets on alternate Fridays at 7.45 at the Church House, 
High Street, Erdington. At the January 3rd meeting 
N. R. Nicholl (vice-chairman of the British Interplanetary 
Society) wi:1 speak on the instrumentation of space 
vehicles. Sec.: C. N. Smart, 110 Woolmore Road, 
Erdington, Birmingham, 23. 

Bury.—The January meeting of the Bury Radio 
Society will be held at 8 0 on the 14th, when members 
will hold a debate on " Phone versus C.W." Meetings 
are held at the George Hotel, Kay Gardens. Sec.: L. 
Robinson, 56 Avondale Avenue, Bury, Lancs. 

Pre3tatyn.—Meetings of the Flintshire Radio Society 
are held on the first Monday in each month at 7.30 at 
the Railway Hotel. Sec.: J. Thornton Lawrence 
(GW3JGA), Perran Porth, East Avenue, Prestatyn, Flint. 

Rochdale.—A new club, to be known as the Roch 
Valley Radio Club, has been formed in the borough. 
Meetings are being held each Tuesday at 8.0 in the 
Windmill Hotel, Sudden. Enquiries to D. J. Power, 
2 Clement Street, Rochdale, Lancs. 
Wellingborough.—At the January 30th meeting of the 

Wellingborough and District Radio and Television 
Society, L. Parker (G5LP) will speak on "This DX 
Business." The club meets each Thursday at 7.30 at 
the Silver Street Club Room. Sec.: P. E. B. Butler, 
84 Wellingborough Road, Rushden, Northants. 
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HYBRID CIRCUIT FOR I2-VOLT 
OPERATION WITH TRANSISTOR OUTPUT 

By f. C. BECKLEY,* B.Sc.(Eng.) 

Car Radio Receiver Design 

IT has been appreciated for many years that it is 
possible to obtain acceptable performance, in terms 
of voltage gain, from thermionic valves operated 
with low anode voltages such as are available from 
car batteries. However, it is not possible to obtain 
from a practical valve operating at low anode voltage 
anything like sufficient audio output power to drive 
a loudspeaker. Consequently, until quite recently, 
all car radio receivers and similar mobile equipment 
have incorporated standard mains valves and a 
vibrator, or d.c. convertor, to provide a high line-
voltage. 
The recently introduced power transistor is an 

excellent solution to the output power problem, 

because a suitable transistor with a 12-V supply 
can provide several watts output. Many of the present 
types of mains valve give a useful performance with 
an h.t. of only 12V, but a new range of valves spec-
ially designed for this application is now available. 
A hybrid design for a car radio has a number of 

distinct advantages over all-valve and all-transistor 
receivers. The present cost of transistors makes an 
all-transistor receiver for this particular application 
expensive, but a relatively inexpensive hybrid re-
ceiver may be designed employing four valves plus 
one power transistor. The great superiority of the 

*Masud Ltd. 

Fig. 2. Theoretical circuit of the hybrid car radio receiver with an 0C16 power transistor in the output stage. 
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hybrid receiver is that the vibrator h.t. supply is 
dispensed with. Speaking generally, both the tran-
sistor and the valve have much longer working lives 
than the vibrator, ,and the potential reliability 
afforded by the hybrid design is therefore very much 
greater. Vibrator supplies usually involve an ex-
pensive transformer and, also, careful filtering of 
the d.c. output is necessary to avoid introducing 
interference from the vibrator. The characteristics 
of the new valves permit the design of receivers having 
the same performance as those equipped with normal 
h.t. operated types, so that nothing is sacrificed 
by omitting the vibrator pack. Moreover, the 
current drain of the hybrid receiver is about two or 
three times less than that of a conventional car radio. 
A 12-V car radio receiver is described here for 

medium- and long-wave operation and it is designed 
around a normal production car radio tuning unit 
incorporating permeability tuned aerial, r.f., and 
oscillator circuits. The output stage is constructed 
as a separate unit mounted with the loudspeaker. 
The new range of valves for application in hybrid 

receivers are the Mullard ECH83, EBF83, and 
EF98. The ECH83 is a frequency convertor of 
the well-known triode-heptode type. The ECH83 
heptode section is also applied as r.f. amplifier and 
the triode section as a.f. voltage amplifier. The 
EBF83 is a double-diode pentode and combines 
the functions of i.f. amplification, detection and 
a.g.c. The EF98 is a straight pentode which has 
been designed to provide sufficient power output 
(a few milliwatts) to drive the transistorized output 
stage. 
The output transistor is the Mullard 0C16 power 

transistor, which can be operated at a high value of 
collector dissipation providing an output of about 
2.5W. 

Receiver Design.—The audio output obtainable 
with a single 0C16 is considered to be sufficient 
for normal purposes. Push-pull operation has not 
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been considered here because this design is intended 
to apply to an inexpensive receiver. 
The quality of a car radio depends to a large extent 

upon the effectiveness of the a.g.c. since rapid and 
intensive variations of field strength may occur when 
the car is moving. In the hybrid car radio with a 
low anode supply voltage the control voltage is 
obviously small. In order to obtain effective control, 
therefore, the grid base of the controlled valves is 
kept small. In this receiver a.g.c. is applied to the 
r.f. and mixer valves only. No a.g.c. is applied to 
the i.f. valve as this would reduce the available 
control voltage. 
The r.f., mixer and if. stages are operated with 

grid current bias. The values of grid leak chosen 
are a compromise between circuit damping and valve 
operating slope. The valves in the above stages 
have a high internal impedance (>500k n) so that 
normal r.f. coils and if. transformers are employed. 
The oscillator drive voltage required by the ECH83 
mixer is much less than the value required for this 
type of mixer operating at high anode voltage. 
Thus, normal, medium- and long-wave permeability 
tuned oscillator coils may be used in the hybrid 
receiver, although the effective slope of the ECH83 
oscillator section is not as high as ordinary types. 
The Output Stage.—In order to obtain sufficient 
power output from the single 0C16 (about 2.5W), 
it is necessary to operate the transistor at a high 
collector dissipation. The junction temperature 
must be limited by the use of an efficient heat sink. 
Fig. 1 shows the arrangement employed; the 0C16 
is mounted directly on 2-mm thick aluminium 
bracket approximately 300 sq ems in area. The 
transformers associated with the output stage are 
also mounted on the heat sink. The case of the 
0C16 is connected to the collector, the heat sink is 
therefoi e at collector potential and must be insulated 
from the main chassis. 
The terminal voltage of a car battery varies con-

siderably due to variations of load and charge condi-
tions. A battery of nominal 12V is reckoned to have 
an average voltage of 14V and a possible maximum 
of 15V. Hence, the output stage is designed for a 
normal voltage of 14V and safe operation at 15V. 
The circuit is designed for continuous operation 

at ambient temperatures up to 45°C. At 45°C the 
junction temperature does not exceed 75°C, the 
normal limit mentioned in published data. Opera-
tion at junction temperatures up to 90°C is possible 
for short periods (life expectancy at junction tem-
perature of 90°C is greater than 200 hours) without 
serious effect upon the transistor. This allows 
occasional operation at ambient temperatures up 
to 60°C. The circuit is safe from thermal runaway 
at a battery voltage of 15 and junction temperature 
of 90°C. 

Circuit Description.—The circuit of the receiver, 
which is shown in Fig. 2, is designed to permit direct 
connection to a car chassis; the positive line is there-
fore earthed. 
The tuning unit provides separately tuned aerial 

circuits, L, and L„ for medium and long waves and 
a single tuned r.f. coil, 1.3, with an additional loading 
coil, L„ for long waves. The input circuits are 
designed to match a low-capacitance aerial. The 
r.f. amplifier is the heptode section of an ECH83 
and is operated with grids 2, 3, and 4 at h.t. potential. 
The valve has a grid leak of about 1.5MÛ taken to 
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a point 1.5V positive with respect to the cathode. 
The ECH83 is operated as a multipli-ative mixer 

with a Colpitts oscillator. The oscillator circuit 
incorporates a single tuned coil, L5, for medium-
wave operation, an additional loading coil, L., 
being switched into circuit for long waves. The 
triode anode is connected to h.t. positive via a 
choke, L„ which involves negligible d.c. voltage 
drop, but provides sufficient inductance to avoid 
restricting the normal frequency swing of the 
oscillator. An inductance of about 25mH is adequate 
for this receiver. The mixer section is operated 
with a grid leak of about 2.5/vin connected to 1.5V 
positive. An additional positive bias is applied to 
the grid via a 10-MO resistor taken to the plus 6V 
point on the heater chain. 
The EBF83 is grid-current biased by a 33-Mû 

resistor returned to the cathode. A resistor, R„ 
in the cathode circuit provides the positive voltage 
which is applied to the grid resistors of the r.f. and 
mixer stages. No a.g.c. is applied to this stage. 

Detector and a.g.c. diode loads, R3 and R, are 
returned to the EBF83 cathode. The detector 
load, R„ is used as the volume control. The a.g.c. 
voltage is derived from the anode of the i.f. valve 
and is delayed by the positive voltage across the 
cathode resistor, further delay being applied to the 
mixer valve by the 10-Mil resistor, RI, taken to 
plus 6V. In this way the control characteristics of 
the r.f. and mixer valves are lined up to give optimum 
signal handling. 

Standard medium-impedance 470-kc/s i.f. trans-
formers are used in this receiver. 
The detector output is fed into the triode section 

of the first ECH83. The triode is biased by grid 
current with 10M fl. It functions as an a.f. 
voltage amplifier. 
The EF98 a.f. driver stage is operated as a tetrode 

with g, connected to the anode. The output is 
transformer-coupled to the output stage. A low 
value resistor, R3, is included in the cathode circuit 
across which negative feedback is applied from the 
output stage. 

Output Stage.—The 0C16 transistor is used in 
the earthed-emitter mode with a series emitter 
resistance R. Base bias is derived from a resistor 
R, in series with the heaters of the valves. The 
non-linear voltage-current characteristic of the 
heaters, decreases the effect of battery voltage varia-
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3. Reflected load lines of output transistor on V„I„ curves of EF98 driver valve. 

rions on the bias voltage. A resistor of about 20 
is required in the heater circuit in any case to drop 
the voltage across the heaters to about 12.6V with 
a nominal battery voltage of 14V. The low value 
of base bias resistance, and the use of an emitter 
resistor wound with copper wire (which has a small 
positive temperature coefficient), give effective 
stabilization of collector current with temperature. 
A fuse is included in the collector supply as protection 
against accidental short circuits between the heat 
sink, which is at collector potential, and the chassis. 

Matching Driver Valve to Transistor.—As the 
input characteristic of the transistor is non-linear, 
the reflected load on the driver valve is similar. 
The performance of valves is generally expressed 
in relation to resistance loads, therefore it is neces-
sary to determine a resistance load equivalent of the 
transistor input characteristic. Fig. 3 shows dia-
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Fig. 4. Relationship between power output and distortion 
for OCI6 transistor. 

grammatically how the load line of a low-limit transis-
tor appears on the EF98 V./I6 curves. Low-gain 
transistors generally have a low input impedance, 
thus the matching transformer ratio is chosen so 
that maximum power is available from the valve to 
drive low-impedance transistors. However, the 
optimum ratio is a compromise between perfect 
impedance matching and the primary inductance 
obtainable in an acceptable size transformer. 

It is important that the matching transformer 
is phased so that increase of collector current corres-
ponds to increase of anode current. This enables 

maximum power to be obtained 
from the valve and also helps to 
minimize second harmonic by 
partial cancellation of that gener-
ated in the valve and trans.stor. 
Negative Feedback.—As pre-
viously menuone.-1 negative fed-
back voltage from the OC16 
collector is applied across a resis-
tor, R" in the cathode circuit of 
the EF98. The feedback does 
not increase the drive require-
ments of the transistor. In addition 
to decreasing the distortion, the 
gain spread of the output stage, 
due to the relatively large spread 
of transistor characteristics, is 
considerably reduced by the 
application of feedback. 

(Continued on page 39) 
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The negative supply to the valves' cathodes 
is filtered by an r.f. choke, L8, of about 
40fl d.c. resistance. The transistor supply 
is taken directly from the battery. 

Decoupling of individual stages was not 
found necessary in this receiver. The choke 
La, together with a total capacitance of 
100F, C, and C2, across the valve supply 
will generally provide sufficient decoupling, 
but if it should prove inadequate R„ and 
C3 may be included. 

Receiver Performance.—(i). R.F. Stage 
(ECH83 heptode section).—The measured 
r.f. gain at several frequencies is given in 
Table 1 together with the r.f. circuit 
impedance. 

+10 

—20 
10 102 03 104 

//V INPUT TO R.F. VALVE GRID 

(I MOD.= 30%) 

(ii). Mixer Stage (ECH83).—Measured conversion 
gain at 1Mc/s= 17 times. I.F. transformer transfer 
impedance = 87k û. Conversion slope of ECH83 
200mA/volt. Measured oscillator grid voltage = 1.0 
to 1.5V rms. 

I.F. Amplifier (EBF83).—Measured gain at 
470kc/s = 52 times. I.F. transformer transfer 
impedance = 55k û. EBF83 operating slope = 
0.95mA/volt. 
(iv). A.F. Voltage Amplifier (ECH83 triode section).— 
Measured gain at 1,000c/s = 6 times. Output voltage 
for 5% distortion = 1.8V rms. 
(v). Driver Stage (EF98).—The optimum load of the 
EF98 operating with Va g3 = 12.0V and V„ =-
12.6V is 4.5kû. The valve is grid current biased 
with Ra, = 10M ça. Under these conditions a maxi-
mum power output of 13mW is obtained for 10% 
distortion. 
Table 2 gives the EF98 input voltage required 

to drive the output transistor to full output and also 
for 1W output. Sensitivities are quoted for both 
average and low-limit gain transistors. 
(vi). Output Stage.— 
(a) Heat Sink:—The arrangement of Fig. 1 gave a 
total thermal resistance of 4.5°C/watt when tested 
in the laboratory. However, as the thermal re-
sistance would vary, depending on the circulation 
of air and other local conditions, it is important to 
measure the thermal resistance under actual working 
conditions. A total thermal resistance of 4.5°C/watt 
(or less) under working conditions is essential for 
operation of the 0C16 at the conditions mentioned 
here. 

(b) 0C16 Operating Requirements:— 
Supply voltage = 14V. 
Collector current = 475mA (Preset by R7). 
Collector dissipation = 6.6W (25°C to 45'C). 
Collector load = 251-1. 
Base Voltage = 1.14V to 1.37V. 
Base current = 6mA to 30mA. 
Output power --- 2.4W at start of clipping. (Into 
transformer primary) 2.9W at 10% distortion. 
(Fig. 4 shows the variation of distortion with tran-
sistor output power.) 

Overall Receiver Performance.— 
Heater Chain 1.1A at 14V. 
Measured Sensitivity.—Sensitivity figures are quoted 
for an a.f. output of 1 watt with an average transistor 
and a modulation depth of 30%. (See Table 3). 
I.F. Selectivity.—The overall i.f. response is approxi-
mately 7kc/s for 6dB down. 
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Fig. 5. A.G.C. characteristic of the receiver. 

A.G.C. Performance (See Fig. 5).—The a.g.c. 
curve shows that a delay is maintained up to an 
input of about 100gV at the grid of the r.f. valve. 
The maximum signal handling of the receiver corres-
ponds to an input of approximately one volt at the 
r.f. valve grid. 
The receiver was tried in a modern car and no 

difficulty was experienced with interference from the 
dynamo or ignition system. It is possible that as the 
receiver has valve cathodes floating, interference 
may be introduced from the heaters. In this case it 
may be necessary to filter the heater supply by in-
serting a low resistance choke in series with the re-
sistor R,. 

TABLE I 

Frequency 

I ,000 kc/s 
1,400kc/s 
600kcis 
200kcis 

Circuit Impedance Gain* 

671d2 
481d2 
921d1 
37kn 

55 times 
40 
76 „ 
31 „ 

* Measured rom r.i. valve grid to mixer grid. The above values of gain 
correspond to a valve slope of approximately 0.83mA/V. 

TABLE 2 

Low-gain Average 
transistor I transistor 

Input for 10% distortion in 
transistor output 1.0V rms 0.6V rms 

Input for 1 watt output 
from transistor ... 0.6V rms I 0.36V rms 

TABLE 3 

Frequency Aerial Input* R.F. Valve Grid Input 

1,400kcis 
1,000kcis 
600kcis 
200kcis 

1.50/ 
1.00/ 
1.0V 
3.01.N 

1 OiLV 
7p.V 
4,1V 
12.5µV 

*Measurements o the aerial sensitivity were made with a 47-pF capa-
citor between the signal generator and the aerial input. 
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THE design of barium titanate transducer pickups 
with tracking weights of two grams or less was 
described at the 1957 I.R.E. National Convention 
by W. E. Glenn of the G.E. Company of America. 
A sketch of the cartridge is shown in Fig. 1. The 

2-mil barium titanate sheet is fastened on one side 
to a stainless steel wedge. Thus, if this wedge is 
bent, it will strain the barium titanate and so generate 
a voltage between its surfaces. The 7-mil diameter 
20-mil long diamond or sapphire stylus is force-
fitted into a hole in the 0.7-mil stainless steel quill-
shaped tip, and further secured with a small drop of 
Araldite cement. 
The cartridge is attached to the arm by butyl 

rubber to allow it to retract before the cartridge or 
record can be damaged if the pickup is dropped. 
The vertical bearing of the arm contains grease 
which damps the low-frequency resonance between 
the stylus compliance and arm mass, and also ren-
ders the pickup less susceptible to external vibration. 
The moment of inertia of the arm is reduced by the 

same factor as 
the tracking 
weight to se-
cure the same 
stability with 
warped records 
as for a stan-
dard arm. 
The small 

section of the 
vertical wedge 
between the 

quill and barium titanate provides the lateral stylus 
compliance. The thickness of the quill is chosen so 
that the vertical compliance is about one-fifth of this. 
Vertical motion of the stylus does not produce any 
output because of the lateral symmetry of the quill. 
The upper frequency of resonance f between the 

effective mass at the stylus tip and the groove wall 
and stylus compliance is proportional to t/L2, where 
t is the wedge thickness and L the wedge length. 
The charge Q developed across the barium titanate is 
proportional to FI2/t2 where F is the flexing force. 
For a given resonance frequency f and tracking 
weight (which fixes F), this becomes Q cc fit. Thus 
to secure the maximum possible output, t is made as 
small as possible, and L then chosen to give a suita-
ably high resonance frequency f. To avoid the 
necessity for an input resistance of more than 11kke 
the capacity of the barium titanate element is made 
about 1000 pF by choosing a suitable width. 

Cartridges with different stylus compliances cor-
responding to tracking weights from I to 2 gm. have 
been made The effective mass at the stylus tip 
for the 2-gm version is 0.1 mgm. The output after 

The receiver covers the medium and long wave-
bands only. It has been found that short-wave 
operation is possible if capacitive tuning is em-
ployed. 
The results obtained with the hybrid receiver 

proved highly successful and very promising, not 

only for car radios, but also for the future develop-
ment of other mobile communication equipment 
fed from a low-voltage supply source. 
The author is indebted to L. H. Light for the 

design of the output stage, and for his advice in the 
preparation of this article. 

A PICKUP TO TRACK AT 2 GRAMS 

Fig. I. Sketch of pickup 
cartridge. 
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Fig. 2. Frequency response with Cook 10-LP record. 

compensation to the R.I.A.A. frequency characteris-
tic is about 40 mV. The frequency response using a 
Cook 10-LP record run at 331 and 78 r.p.m. is shown 
in Fig. 2, from which it is seen that the upper reson-
ance frequency is about 40 kc/s. 

New Ayo Multiminor 

THIS new 19-range instrument has a maximum d.c. 
current sensitivity of 100A f.s.d. The meter series 
impedances are 10,000e/V and 1,00001V for the seven 
d.c. and five a.c. voltage ranges respectively. Poten-
tials up to 1,000 V a.c. or d.c. can be measured. Two 
resistance ranges (0 to 20 kn or 0 to 2/k4f2) are pro-
vided, using an internal 11-V UI2 cell with an adjust-
ment to compensate for ageing. The full-scale error 
does not exceed 4%. Ranges are selected by a high-
quality rotating switch, the 18 fixed silver-plated con-
tacts being wiped by a double contact arm. Some of 
the resistors are printed; one on a switch-plate forming 
an integral part of the selector switch mechanism, and 
another forming the universal meter shunt. Two models 
at the same price of £9 10s are available, one for use 
in very humid climates. The address of the manufac-
turers is 92-96, Vauxhall Bridge Road, London, S.W.1. 
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Valves, Transistors and Efficiencies 
By ge CATHODE RAY" 

ONE of the little puzzles for the beginner is 
how it can be that a valve (or transistor) is heated 
less by a given number of watts put into it when 
it is working hard than when it isn't working at all. 
This is so contrary to our own experience, which 
is that the harder we work (physically) the hotter 
we get. 
Take for example an audio output stage driving 

a loudspeaker, as in Fig. 1. Suppose it is receiving 
40mA at 250V. That) of course, is an input power 
of 250 x 40/1000 =10 watts. If the grid is receiving 
no signal, so that the anode current is pure d.c., 
the whole of this 10W goes into the valve, which is 
heated accordingly. But if now the grid is made 

+250V 
40mA 

Above: Fig. I. If o 
constant d.c. power is 
supplied, why does the 
valve s share become 
less when the grid is 
made cite nately more 
negative and pasitive? 

Right: Fig. 2. Vari-
ations of current and 
voltage in a typical ex-
ample of Fig. 1 during 
one whole cycle. 

.11 
•-• 

CC 

o 

o 
o 

70mA _ 
- 400V 

40mA 250V 

looV 
10mA 

-20 

alternately more positive and negative at audio 
frequency (and assuming for simplicity that the 
valve's characteristic curves are perfectly straight 
over the parts concerned, so that there is no dis-
tortion) the average anode current and voltage 
are just the same as before, yet some of the 10W 
of power is going into the loudspeaker. So the 
power going into the valve is that much less and it 
doesn't get so hot. 

Fig. 2 shows the sort of thing that is happening 
during one cycle of the a.f. signal. The sine wave 
at the bottom represents the grid voltage being 
swung above and below a — 20V bias level. The 
anode current Ia increases and decreases in time 
with it, with an amplitude (shall we say) of 30mA, 
that it touches 70mA at maximum (A) and drops 
to 10mA at minimum (B). Suppose the impedance 
of the load at the frequency concerned is 5k11, 
purely resistive. Then when the anode current 
rises by 30mA there is a drop of 30 x 5=150V 
across the load, so the voltage at the anode falls 
by that amount to 100V. Similarly at the current 
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minimum it rises to 400V, as shown in Fig. 2. 
As we see, the average current through the valve 
is the same as when there is no alternation, and 
this goes too for the voltage across it. Why, then, 
is there less power being dissipated as heat in the 
valve? 
We can get a clue if we calculate the power at 

various phases, say for a start the peak points A 
and B. At A the power going into the valve is 
100 x 70/1000 =7 watts, and at B it is 400 x 10/ 
1000=4 watts. If the signal swing were sufficient 
to reduce either Ia or Va to zero, then obviously 
the power into the valve at those instants would 
be zero, no matter how large the other factor might 

be. The aim, then, is to make either factor— 
current or voltage—as near zero as possible while 
the other is high. 
The average power during each whole cycle 

can most easily be found by reckoning how much 
is going into the load and deducting that from the 
total supplied-10W. The power in a resistance 
load is of course equal to the product of the 
r.m.s. values of current through and voltage 
across it. With a sine wave the r.m.s. value is 
equal to the peak value divided by V2. So in our 
example the power is 150 x 30/1000+2= 2.25W. 
The valve dissipation is thus reduced from IOW 
to 7.75W. And the efficiency (useful power+ 
power supplied) is 0.225, or 24%. 

This, incidentally, though not an impressively 
high figure, is pretty good going for a triode, if 
there is to t e only moderate distortion. But why 
be content with this; why not drive it harder, 
so that both Ia and Va touch zero at the peak min-
ima, the load resistance being adjusted to make 
this possible? The answer is provided by the Ia/Vo 
characteristic curves (Fig. 3), which are essential 
for finding out the best working conditions. Even 
although the triode curves here shown are some-
what idealized (I have never seen such good ones 
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Fig. 3. Rather better than lifelike triode characteristic 
curves with "load line" corresponding to Fig. 2. 
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belonging to any real triode) it is clear that the power 
that can be put into the 5kQ load—or indeed any 
load resistance—could not be materially increased 
without encroaching into the positive grid-voltage 
region or the bottom bend region, both of which 
would cause a quick rise in distortion. 
The " V. = 0 " curve is a particularly irksome 

restriction, because it prevents us from getting 
V. down to anywhere near zero. This is one reason 
for the popularity of pentodes and kinkless tetrodes, 
whose curves have shapes that allow wider voltage 
swings (Fig. 4). Even so, in valves of the 10W 
order there is usually a useless minimum voltage 
of at least 50V. 

Transistors present a much more attractive 
picture in this respect. Fig. 5 shows a typical set 
of Ic/V, curves, which are spaced beautifully evenly 
and have a useless minimum of only about 0.2V! 
Even allowing for the working V, being much lower 
than the corresponding V„ this is a vast improve-
ment. It is so near perfection that there is more 
than merely academic interest in enquiring into 
the efficiency of a perfect output stage—one in 
which both current and voltage touch zero. Fig. 6 
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Fig. 4. Typical tetrode or pentode curves for comparison 
with Fig. 3, showing reason for higher power efficiency. 
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Fig. S. Typical transistor curves, shcwing reason for still 
higher efficiency. 
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V 

Fig. 6. Load line for on ideal output amplifier, restricted 
only by Inability of current and voltage to be negative. 

shows the load line in such a case. Current and 
voltage swing up and down from the working point 
P. For equal swings in both directions, obviously 

and V,„„,.=2Vo. The output power, 
calculated as before, is thus I. V./2; and the input 
is I, V. So the efficiency is exactly 50%. 
That is for " Class A" amplification, in which 

the power fed in is the same for all amplitudes, 
because current and voltage swing equally up and 
down so that their averages are constant. If the 
efficiency is to be raised any higher, severe dis-
tortion is unavoidable, because even in this perfect 
device the current and voltage are assumed not 
to be able to go less than zero. That may seem 
to bar the way to even tolerable a.f. reproduction, 
let alone " hi fi." But what can be done is to ampu-
tate one half of every cycle completely, because 
that kind of distortion enables the efficiency to be 
increased very substantially, and although the 
distortion is drastic it can be put right by simul-
taneously amplifying the other half of each cycle 
and bringing the separate halves together into 
whole cycles. The method of doing this is known 
as " Class B" push-pull, and as we are at the 
moment considering only the power efficiency 
aspect I must assume you know all about the actual 
method. In essence it consists in adjusting the 
bias so that instead of the current starting from the 
half-way mark (I„ in Fig. 6) it starts from zero. 
So the voltage starts at maximum and works down-
wards. 
These conditions are shown for the working half-

cycle in Fig. 7. The r.m.s. current through the load 
(as well as through the valve) is v'2 , and the 
r.m.s. voltage across the load is equal to 
minus the voltage across the valve, so is V„„,./ N/2. 
The output power is the product of these, namely, 
Ins., V„„„/2. The input power is equal to the product 
of the supply voltage (assumed constant) and the 
average current, which for a half sine wave is 
21,..,./r; result, 2I V,..../77. So the efficiency is 

2I„„„V.,„x/77 = ir/4 = 78¡%. During 
the second half cycle of this half of the amplifier 
there is zero current all the time, consequently no 
power at all; but the other half of the amplifier is 
doing its 78¡%, so that is the theoretical efficiency 
of the whole output stage. 
At the present time, the power that a transistor 

(Contmued on page 43) 
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can safely dissipate is its most serious limitation 
as far as a.f. amplification is concerned, so this matter 
of efficiency is particularly important Suppose the 
maximum rated dissipation for a particular type is 
0.25W. Then with Class A amplification the maxi-
mum theoretical sine-wave output (the efficiency 
being 50%) is also 0.25W. But in Class B only 
100 — 784% = 214.% of the power put in is dissi-
pated in the transistor, so the output is 0.25 x 
784/211- 0.91W—nearly four times as much as in 
Class A. 

So much for sine waves; what about square waves? 
For them, r.m.s. and average and peak current are all 
the same and could therefore all be equal to Inz„x. 
The voltage across the load—the output voltage— 
could be V throughout the half-cycle, and con-
sequently the voltage across the valve would be 
zero all the time. This last fact is enough to establish 
that the efficiency would be 100°;,. In practice, of 
course, such a figure is unobtainable. As Fig. 5 
shows, even a transistor has a certain minimum 
collector current (which increases steeply with tem-
perature) at one end of the load line, and a minimum 
collector voltage at the other end. And then there is 
base current. But efficiencies over 90% are possible, 
so a very small transistor can generate quite a lot of 
square-wave power. 
One aspect of this is that a transistor output stage 

would not (as one might have thought) be over-
heated by turning up the volume excessively far. 
On the contrary it would run cooler, because the 
sound programme would be distorted into approxi-
mate square waves, resulting in exceptional efficiency 
(regardless of the unprintable thoughts of any 
hi-fi exponents within earshot!) 

Transitor D.C. Converters 

Another aspect is the remarkably high per-
formance of transistor d.c. converters. These are 
d.c. voltage raisers working on the same principle 
as the vibrator systems used for supplying power to 
car radio, except that they do the job electronically 
instead of mechanically. This is not the cue for an 
exhaustive treatise on these devices, but for the sake 
of any who are totally unacquainted with them 
(I did begin this time with beginners) I will explain 
the general idea. 
When current is made to flow through an inductor 

(which is the thing you call a coil) a certain amount 
of energy is stored in it. Before the current can be 
stopped, that energy must somehow be released. 
This can be demonstrated with apparatus represen-
ted by the simple circuit diagram, Fig. 8. It consists 
of a car battery (or such like) and a coil with a large 
number of henries—say a winding on a large trans-
former. When the connection is made, energy is 
built up and stored in the magnetic field. The current 
may take several seconds to reach nearly its full 
value. Then break the circuit. But take care not to 
hold the wires in your bare hands, for I have no 
desire to be the defendant in a case of manslaughter. 
The release of energy much faster than it was built 
up makes it break out as a high voltage across the 
newly formed gap, resulting in a spectacular spark, 
far exceeding what one would get if an equal but 
non-inductive resistance were substituted for the 
coil. 

In d.c. converters this relatively high voltage 
(which can be stepped up still further by means of a 
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secondary winding on the core) is brought under 
control and rendered useful by adding a rectifier 
and reservoir capacitor, as in Fig. 9. The rectifier is 
connected in such a way that it prevents any current 
passing through it from the battery. But the voltage 
induced by L at" break" is in the opposite polarity, 
so finds it easier to send current through the rectifier 
to charge C than to put on a show of fireworks at the 
switch contacts. 

Obviously, if one is to be able to draw a continuous 
flow of current from C it is necessary to replenish 
it at frequent intervals by turning the switch on and 
off. In vibrator units the switch is a mechanical 
one, operating on the same principle as an electric 
bell. The rate of replenishment cannot in practice 
be much more than about 103 c/s or its hum would 
be too audible and its rate of wear excessive. Besides 
acoustic noise to be muffled, its electrical noise has to 
be suppressed. 
A valve oscillator could be used, but a valve is an 

inefficient switch. Even although in this role the 
question of distortion does not arise, so that a 
complete " off " can be obtained by using sufficient 
negative grid voltage, no amount of positive grid 
voltage achieves a complete " on "—the valve's 
resistance is always substantially more than none. 
And if the grid is driven positive it, too, uses up quite 
a bit of power. 
But a transistor, as we have seen, is at its best when 

working as a switch. By means of a feedback winding 
on the transformer it can be made into a blocking 
oscillator, which in effect turns itself on and off at 
almost any desired frequency. Because it can 
replenish C many times faster than a vibrator, it 
has only a small fraction as much power to handle 
during each cycle. Even at that rate it is completely 
silent and hardly wears out at all. I am assured that 
the overall ethciency—which takes account of losses 
in the transformer as well as the transistor—can be 

Fig. 7. Current 
and voltage con-
ditions dwing the 
working half-cycle 
in an ideal Class 
ampliiier. 

Fig 9. If the inductive 
energy in Fig. 8 is trans-
ferred periodically to a 
capacitor it is available 
for drawing off continu• 
ously. 

V max 

Fig. 8. The basic principle 
of vibrator and transistor 
d.c. converters or voltage 
raisers is the alternate 
storage and discharge of 
energy in the form of a 
magnetic field. 

V 
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as high as 85%, but even the less efficient specimens 
seem to be much better than vibrators. So it looks 
as if the vibrator is doomed to extinction. 
The transistor d.c. converter is more adaptable, 

too. It can be used to generate very small amounts 
of power, for which a vibrator would be clumsy. I 
very much doubt whether a vibrator would be satis-
factory for running an oscilloscope from a low-
voltage battery, but visitors to recent exhibitions 
have seen an all-transistor oscilloscope demonstrated. 
I suspect, too, that transistors are or will be in 
brisk demand for radiation counters, which the way 
things are going look like becoming standard house-
hold equipment! 
During this digression in praise of transistor d.c. 

converters, the beginners I imagined to be puzzling 
over the problem of the unexpectedly cool valve 
may by now be puzzling over something else. 
They may have come fresh from being instructed 
to the effect that a power generator yields its greatest 
output when the resistance of the load is equal to 
that of itself, the efficiency then being 50%. This 
is a most important law, applying to all generators 
and loads. Another lesson showed them that valves 
(and transistors, if the teacher had got around to 
them) are equivalent to power generators. I have 
been talking about efficiencies of 80% and 90%, 
without a word on matching the resistances. So . . .! 
Where is the fallacy? 
There are really two (at least). One, of course, 

is jumping to the conclusion that the condition 
for maximum output is the most efficient condition. 
And if you say, in a superior way, that even a beginner 
wouldn't jump to any such thing, I would mention 
that in the early days of electricity supply the foremost 
engineers were very confused on this issue. 

Numerical Illustration 

A simple example ought to make the matter clear. 
The dotted line in Fig. 10 encloses an equivalent 
generator, giving an e.m.f. of 100V and having an 
internal resistance of 50 n. Let us calculate the output 
and efficiency for three values of R: ion, son and 
250 11. The output power is 12 R, and I being 
E/(r R) it comes to E2 R/(R r)2. The efficiency 
is this output power divided by the generated 
power, EJ. Working these out we have: 

Load resistance, R .. lon son 2son 

Output power .. .. 27.8W 50W 27 8W 

Efficiency .. .. 16.7% 50% 83.4% 

So the output power is reduced equally from its 
maximum-50W--by either dividing or multiplying 
R by 5 (the same applies to any figure), but dividing 
reduces the efficiency whereas multiplying increases 
it. If you worked out the algebra from the fore-
going you will have arrived at the very simple formula 
for efficiency—RKR r)—which clearly increases 
continuously as R is increased (or r reduced). To get 
a high efficiency, then, see that R/r is as large as 
possible. 
The other fallacy is that all this is really irrelevant! 

(But worth noting on the side.) We had been dis-
cussing the efficiency of valves and transistors as 
converters of d.c. to a.c., and although the " equi-
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valent generator" is a very useful idea, having a very 
general application to things such as valves and 
transistors, it relates to the " signal " only and does 
not concern itself with the d.c. " feed " needed to 
bring the valve etc. to its most suitable working point. 
It is failure to appreciate this distinction that gets 
people into a muddle over the direction of current in 
the valve equivalent generator. They think that 
because the feed current flows (according to standard 
convention) from anode to cathode there is some 
obligation to take that as the reference direction for 
the signal current in the equivalent generator. 
But feed current has nothing whatever to do with 
the equivalent generator. 
There is a related misconception that beginners 

Fig. 10. The dotted 
line marks the bound-
aries of an "equivalent 
generator" supplying a 
load, R. 

should beware of in connection with the maximum-
output or matched-load law. An essential part of 
that law is constancy of the generated voltage, E in 
Fig. 10. In a valve equivalent generator E= itv„ 
where v, is the signal voltage applied between grid 
and cathode. Generally speaking, with an output 
stage one is chiefly interested in the greatest output 
that can be obtained, without putting any fixed 
restriction on vg. The really important restriction 
is the amount of distortion that can be tolerated, 
and the usual assumption is that vf, is kept adjusted 
to the point where the maximum tolerable distortion 
occurs. Where that point lies depends not only on 
the amount of d.c. power fed in but on the shape of 
the characteristic curves. We have found the effi-
ciencies for full-sine-wave and half-sine-wave re-
production assuming perfect shapes-50% and 78.5% 
respectively— so we know the maximum theoretical 
output power of these waveforms, given the d.c. 
input. Because valve characteristic curves, and even 
transistor curves, are not perfect, the actual effi-
ciencies, and therefore outputs for given inputs, are 
less; in some cases such as thermionic triodes, much 
less. 

V.H.F. Sound Receiver IF. 
WHEN v.h.f. sound broadcasting started in this country, 
set manufacturers adopted an i.f. of 10.7 Mc/s as this 
was in use in the U.S.A. and on the Continent. Further 
consideration has recently been given as to the suitability 
of this frequency, mainly so far as interference to and 
from other services is concerned. 

Whilst on purely technical grounds certain other fre-
quencies showed a marginal improvement over 10.7 
Mc/s, it is considered that those advantages would not 
justify abandoning this almost universally adopted 
frequency and the British Radio Equipment Manufac-
turers' Association has, therefore, endorsed its Technical 
Committee's recommendation that 10.7 Mc/s should be 
confirmed as the preferred i.f, for receivers used in the 
U.K., with the oscillator frequency on the low side of 
the signal frequency. 
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Manufacturers' Products 

NEW ELECTRONIC EQUIPMENT AND ACCESSORIES 

Oak Rotary Switch 
A NEW Oak rotary switch known as the Model DQH, 
and replacing the existing Model QH, has been intro-
duced by N.S.F., Ltd., 31-32 Alfred Place, London, 
W.C.1. 

It incorporates an improved form of notched stator 
plate which is said to completely eliminate trouble due 
to loosening of the contact clips as a result of over-
heating during soldering operations. 
The Model DQH has a 30° throw making available a 

maximum of 12 positions on a single wafer and any com-
bination from 1 pole 12 positions to 6 poles 2 positions 
(on-off) can be provided. 

Illustrated is a typical 3-section switch and this can 
be supplied fitted with an a.c. switch, but the rear two 
wafers are then omitted. 

New N.S.F. Model DQH Oak 
switch. 

Arcolectric miniature 
10-amp switch. 

Miniature 10-amp Switch 
RECENTLY introduced by Arcolectric (Switches), Ltd., 
Central Avenue, West Molesey, Surrey, is an exception-
ally compact double-pole on-off switch rated at 10 
amps at 250 volts a.c. Known as the Type S254 it is 
designed on the snap-action, micro-gap principle, has 
silver contacts and is claimed to have been tested up to 
250,000 operations at full rated load. A long pear-
shaped "dolly" is fitted and the price is 5s. 

Improved P.V.C. Cables 
A NEW range of electrical wiring cables suitable for 
ambient temperatures up to 750°C (167°F) has been 
introduced by Permanoid Ltd., New Islington, Man-
chester, 4. They are insulated by p.v.c. compounded 
with a new long-chain polyester plasticizer known as 
"Diolpate" with a molecular weight of the order of 
7,000. This has virtually no volatility at temperatures 
below that of decomposition, and as a result there is no 
migration. The insulation is also less affected by im-
mersion in oils. 

Calibration Tape 
FREQUENCY response measurements and tape re-
corder replay head alignment can be performed with the 
aid of a new "Scotch Boy" twin track test tape. 
On one track eleven constant frequencies from 40 c/s 
to 10 kc/s (inclusive) are recorded to within ±1dB of 
the C.C.I.R. specification. Each of these frequencies 
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lasts about ten seconds and is preceded by an announce-
ment. On the other track is recorded a continuous 71-
kc/s tone for head alignment purposes. This 150-ft tape 
costs 49s 6d and is marketed by the Minnesota Mining 
and Manufacturing Co. Ltd., Wigmore Street, London, 
W.I. 

Expanded Polystyrene 
A CELLULAR structure is given to polystyrene in 
" Polyzote," a product of Expanded Plastics, Ltd., 675, 
Mitcham Road, Croydon, Surrey. This material is sup-
plied in granular form for moulding with a chemical 
additive which forms a gas on heating, and fills the 
mould with a cellular mass, which on cooling has high 
strength and low density (1}1b/cu ft). 
Although used chiefly for heat insulation, the dielectric 

properties are good (resistivity >10" Mû, permittivity 
1.05, loss factor, tan 1, <0.0005) and it has considerable 
possibilities in radio and radar. One known application 
is for the casing of a high-altitude balloon radar sonde 
transponder where its light weight and transparency to 
radiation (the aerial system is enclosed) have obvious 
advantages. Not so obvious perhaps is the fact that the 
batteries retain their normal temperature and so function 
longer in the low ambient temperatures of high altitude. 

Moulded Resistance Elements 
PRECISION resistance elements consisting of tracks of 
high-grade phenolic of the type used in some of their 
precision volume controls, can now be obtained from the 
Plessey Company to meet specific requirements. So far 
they have found applications mainly in industrial control 
equipment, but they are equally suitable for use 
wherever a stable, close-tolerance resistance is required 
for the variable element in precision equipment. 

Elements have been produced in resistance values 
ranging from 25 f) to 10 Me, at present with a tolerance 
of ± 5% and with a linear or logarithmic resistance law. 
They are made in a variety of shapes and are said to 
maintain their stability when operated at temperatures 
ranging from —40°C to +100°C. 
The illustration shows two of the forms they can take; 

one is a curved element, the other is a series of straight 
elements, each of 10kû, placed end-to-end. A sine/ 
cosine moulded track unit has also been produced for a 
special type of potentiometer. It is stated that a moulded 
carbon brush is the most suitable type for the wiper. 
The units are supplied to customer's individual 

requirements by The Plessey Co., Ltd., Swindon Com-
ponents Division, Kewbrey Street, Swindon, Wilts. 

400e, 

Examples of moulded carbon track elements made by Plessey. 
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News from the Industry 

Anglo-American Agreement.—The 
Radio Corporation of America has 
arranged to acquire from Marconi's 
techn.cal informat.on on the Dopp-
ler navigation system which will be 
used in the design of R.C.A. equip-
ment for civil airlines. Marconi's 
have been producing Doppler equip-
ment for the R.A.F. tor the past 
three years and introduced a new 
type (AD2300) for civil use last June 
(see W.W., August, page 396). 

Solartron Expansion.—Work has 
begun on the first section of a new 
factory being built for the Solartron 
group at Tower Hill, Farnborough, 
Hants. This section of the one-
storey build.ng will have an area of 
50,000 square feet and is planned to 
be in use by next August. The 
whole factory on the 15-acre site, 
wh.ch will include a helicopter land-
ing space, is scheduled to cover 
350,000 square feet. 

Eke() Electronics, Ltd., designed 
and installed the complete nucear 
instrumentation and control cir-
cuitry for PLUTO, the atomic re-
search reactor which recently com-
menced operation at Harweli. Ekco 
are now working on similar equip-
ment for the Australian HIFAR 
reactor at Lucas Heights and the 
DMTR reactor for Dounreay, Scot-
land. 
Audio Group.—Three companies 

in the electro-acoustics field—Audio 
Amplifiers, Ltd., CQ Audio, Ltd. 
(formerly R.G.A. Sound Services), 
and Romagna Audio, Ltd.—have 
formed what is to be known as the 
Audio Group of Companies. The 
directors are Stanley Kelly and A. R. 
Neve. The headquarters are at 2, 
Sarnesfield Road, Enfield, Middle-
sex (Tel.: Enfield 8262). Stewart 
Hillman, formerly with Cosmocord, 
has joined the group as general sales 
manager. 

Aerialite, Ltd., recently celebrated 
their silver jubilee and to mark the 
occasion the staff made prese-.ta-
tions to the chairman (L. S. Har-
greaves) and his co-directors. The 
ste, which was two in 1932, is now 
2,000. 

Peto Scott Electrical Instruments, 
Ltd., announce that A. T. Black has 
been appointed to its board. Mr. 
Black, who was until recently 
director of electronics production 
(mun:tions) in the Ministry of 
Supply, is also a director of Pena 
Copper M'nes, the parent company, 
the tltle of which is be:ng changed 
to Pena Industries, Ltd. 
Decca airfield control radar (Tyne 

424) has been installed by Rolls-
Royce at their fight test airfield at 
Hucknall, near Nottingham. 
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Wayne Kerr have developed at 
their Tolworth, Surrey, laboratories 
an e:ectronic instrument for detect-
ing and measuring the water con-
tent in aircraft jet fuel. The 
equ.pment is designed to detect, 
whilst the aircraft is in flight, as 
little as five parts of water in one 
million parts of fuel. The icing-up 
of fuel filters at h.gh altitudes pre-
sents a very serious threat to air 
safety and the Wayne Kerr instru-
ment autornatical.y switches on 
tank de-ic:ng equipment if moisture 
is detected. 
Modern Acoustics, Ltd., of Manor 

Way, Boreham Wood, Herts., a sub-
sid.ary of the Plessey Co., are to 
produce a new range of plugs and 
sockets. They will be manufactured 
under licence from Tuchel Kon-
takt of Germany. The world mar-
keting rights outside Europe for the 
Tuchel design have been ass.gned by 
Plessey to their subsidiary. 

EXPORTS 

Thailand.—A report on the 
domestic receiver mancet in Thailand, 
prepared by the British Embassy in 
Bangkok, shows that during 1956 
only about 4% of the imports were 
purchased from the United King-
dom. Nearly 50% of the receivers 
came from the Netherlands, 25% 
from Germany and about 15% from 
Japan. The U.K. had a greater share 
in Thailand's purchase of radio com-
ponents and accesso:ies — Japan, 
the Netherlands and Great Britain 
having 18%, 17% and 16% respec-
tively. The U.S. supplied 24%. 
Honduras Agency.—Agencia 

Acorda, Apartado 15, San Pedro 
Sula, Honduras, are interested in 
representing U.K. manufacturers of 
high-fidelity reproducing equipment, 
receivers and radio-grams. 

VENNER ELECTRONICS 
have developed for the 
Rood Research Laboratories 
of the D.S.I.R. on electronic 
vehicle !peed measuring 
instrument which is being 
tested by the Metropolitan 
Police. Basically, the device 
is for measuring small 
inte-vals of time and it is 
sta,ted and stopped by the 
front wheels of the vehicle 
passing over rubber tubes 
laid in the road (see page 
32). The accwacy is plus 
or minus at 30 m.p.h. 

Mobile radio-telephone transmit-
ting and receiving equipment worth 
approximately £23,000 has been 
ordered from Marconi's by the 
Kuwait Oil Co. Five 50-watt base 
transmitters and associated receivers 
will be installed at one site 
(Ahmadi) and two 50-watt trans-
m.tters and receivers at two others 
(Raudhatain and Seismic Camp). 
The company's fleet of 37 vehicles 
is being fitted with 10-watt trans-
mitter-receivers. 

NEW ADDRESSES 
Brighton Laminations, Ltd., 

makers of Bribond thermosetting 
and thermoplastic mouldings and 
printed circuits, have moved their 
headquarters to Burgess Hill, 
Sussex, but are retaining their Brigh-
ton works. The company has 
changed its title to Bribond, Ltd. 

Farnell Instruments, Ltd., the 
instrument distributors of Leeds, 
have moved to Wetherby Industrial 
Estate, York Road, Wetherby, Yorks. 
(Tel.: Wetherby 2541). Their ser-
vice department has been expanded 
and they are now in a position to 
undertake the development and 
manufacture of instruments to 
customers' requirements. The works 
manager is Mr. Sidebotham, who 
until recently was in the aircraft 
industry as head of an electronics 
research department. 

Allen Components, Ltd., manu-
facturers of sound and television 
equipment, have moved from Rich-
mond to 38, Felsham Road, London, 
S.W.15 (Tel.: Putney 3032). 

H. W. Forrest (Transformers), 
Ltd., of 349, Haslucks Green Road, 
Shirley, Solihull, Warwickshire, have 
introduced a range of transformers 
(from 200mW to 20W) for use with 
a.f. transistors. 
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JANU A RY MEETIN GS 

LONDON 
9th. Television Society.-" A French 

portable television camera" by J. 
Polonsky at 7.0 at 164 Shaftesbury 
Avenue, W.C.2. 

17th. B.S.R.A.-" The electrical 
production of music" by Alan Douglas 
at 7.15 at the *Royal Society of Arts, 
John Adam Street, Adelphi, W.C.2. 

17th. Institute of Navigation.-
" The influence of atmospheric con-
ditions on radar performance" by Dr. 
J. A. Saxton at 5.15 at 1 Kensington 
Gore, S.W.7. 

22nd. I.E.E.-" Special problems of 
broadcasting in Sweden" by E. Esping 
at 5.30 at Savoy Place, W.C.2. 

23rd. Telev:sion Society.-Fleming 
Memorial Lecture " Crystal valves" by 
T. R. Scott (S.T.C.) at 7.0 at the Royal 
Institution, Albemarle Street, W.I. 

24th. R.S.G.B.-Pres:dential Address 
followed by "The human mach:ne as 
a rad:o operator" by F. J. H. Charman 
(G6CJ) at 6.30 at the I.E.E., Savoy 
Place, W.C.2. 

27th. I.E.E.-" An enquiry into the 
specification of transistors" by F. F. 
Roberts at 5.30 at Savoy Place, W.C.2. 

28th. I.E.E.-Symposium on " Long-
distance propagation above 30 Mc/s" 
(a) " Ionospheric forward scatter propa-
gation" (at 2.30), (b) "Tropospheric 
propagation beyond the horizon" (at 
5.30) at Savoy Place, W.C.2. 

29th. Brit.I.R.E.-" Ult,a-high-speed 
oscillography" by I. Maddock at 6.30 
at the London School of Hygiene, Kep-
pel Street, W.C.I. 

ABERDEEN 
10th. I.E.E.-" The remote and 

automatic control of semi-attended 
broadcasting transmitters " by R. T. B. 
Wynn and F. A. Peachey at 7.30 at the 
Robert Gordon's Technical College. 

BIRMINGHAM 
21st. Institute of Physics.-" The 

computer and its uses" by C. Robinson 
(English Electric) at 7.0 at the B:rming-
ham Exchange and Eng'neering Centre. 

27th. I.E.E.-" Transistor circuits 
and applicat:ons" by Dr. A. G. Milnes 
at 6.0 at the James Watt Memorial 
Institute, Great Charles Street. 

BRIGHTON 
15th. I.E.E.-" The B.B.C. sound 

broadcasting service on very-h:gh fre-
quencies" by E. W. Haies and H. 
Page at 6.30 at the Technical College. 

BRISTOL 
13th. I.E.E.-" The B.B.C. sound 

broadcasting service on very-high fre-
quencies" by E. W. Hayes and H. 
Page at 6.0 at Bristol University 
Engineering Laboratories. 

CARDIFF 
22nd. Brit.I.R.E.-" Applications of 

magnetic recording" by J. Cunningham-
Sands at 6.30 in the Department of 
Physics, University College. 

22nd. Society of Instrument Tech-
nology.-" The use of computers in 
process control" by W. G. Proctor 
(Metropolitan-Vickers) at 6.45 in the 
Physics Lecture Theatre, Cardiff Col-
lege of Technology. 

CHATHAM 
23rd. I.E.E. Graduate and Student 

Section.-" Colour television" by A. 
Harris at 7.0 at the Medway College 
of Technology. 
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DUNDEE 
9th. I.E.E.-" The remote and auto-

matic control of semi-attended broad-
casting transmitters" by R. T. B. Wynn 
and F. A. Peachey at 7.0 in the Elec-
trical Engineering Dept., Queen's Col-
lege. 

EDINBURGH 
20th. I.E.E.-" Some aspects of half-

wave magnetic amplifiers" by G. M. 
Ettinger and "Some transistor input 
stages for high-gain d.c. amplifiers" by 
Dr. G. B. B. Chaplin and A. R. Owens 
at 7.0 at the Carlton Hotel, North 
Bridge. 

21st. I.E.E.-" The importance of 
research in hearing and seeing to the 
future of telecommunication engineer-
ing" by Dr. E. C. Cherry at 7.0 at the 
Carlton Hotel, North Bridge. 

FARNBOROUGH 
8th. I.E.E.-" Colour television" by 

C. J. Stubbington at 6.30 at the R.A.E. 
Technical College. 

GLASGOW 
9th. Brit.I.R.E.-" Electronic calcu-

lator circuitry" by F. Baillie at 7.0 at 
the Institution of Engineers and Ship-
builders, 39 Elmbank Crescent. 

21st. I.E.E.-" Some aspects of 
half-wave magnetic amplifiers" by 
G. M. Ettinger and "Some transistor 
input stages for high-gain d.c. ampli-
fiers" by Dr. G. B. B. Chaplin and 
A. R. 0 sens at 7.0 at the Royal College 
of Science and Technology, George 
Street, Cl. 

LIVERPOOL 
3rd. Institute of Physics.-" Radio 

astronomy" by Dr. H. P. Palmer 
(Jodrell Bank Experimental Station) at 
7.0 in the Department of Electrical En-
gineering, University of Liverpool. 

20th. I.E.E.-" Ferrites" by W. A. 
Turner at 6.30 at the Royal Institute, 
Colquitt Street. 

MALVERN 
31st. Brit.I.R.E.-Annual General 

Meeting, followed by "Digital com-
puters by R. Deighton at 7.0 in the 
Winter Gardens. 

NEWCASTLE 
8th. Brit.I.RE.-" The earth satel-

lite project" by P. H. Tanner at 6.0 at 
the Institution of Mining and Mechani-
cal Engineers, Westgate Road. 

15th. Society ot Instrument Tech-
nology.-" Modern types of electronic 
recorders" by F. A. Bergen (Cam-
bridge Instruments) at 7.0 at King's 
College, Stephenson Building. 

20th. I.E.E.-" Ferrites" by Dr. F. 
Brailsford at 6.15 at King's College. 

PRESTON 
6th. I.E.E.-" The B.B.C. sound 

broadcasting service on very-high fre-
quencies" by E. W. Hayes and H. Page 
at 7.15 at the Electricity Board Demon-
stration Theatre, 19 Friargate. 

RUGBY 
29th. I.E.E.-" Recent develop-

ments in X-ray and electron-microscopy 
w:th some applications to radio and 
electronics" by C. W. Oatley and Dr. 
V. E. Cosslett at 6.30 at the Rugby 
College of Technology and Arts. 

WOLVERHAMPTON 
8th. Brit.I.R.E.-" Instrumentation 

of space vehicles" by N. R. Nicoll at 
7.15 at the Wolverhampton Technical 
College, Wulfruna Street. 

new   

DYNAMIC 

MICROPHONE 

THE MICROPHONE ILLUSTRATED 
is our new type G7850, a dynamic micro-
phone of outstanding contemporary design. 
It is finished in bronze black, carries a ring-
locking plug connector and is suitable for 
hand and stand use. Owing to its excep-
tional top re‘ponse characteristic, it gives 
particularly good reproduction of speech 
and this, allied to its distinguished looks. 
will make it a welcome and handsome 
addition to our range of Sound Reproduc-
ing Equipment. (Dimensions: Head diam. 
11 in.; Overall length 81in.) 

Price: 15 gns. 

Please write for full details of 
our complete range of Sound 
Reproducing Equipment. 

a product of 

TRIX ELECTRICAL COMPANY LTD. 

1-5 Maple Place, Tottenham Court Road, 

Londan W. 1 

Tel: MUSeum 5817 Grams: Trixadm Wesdo London 

P277 
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AN o 
By " DIALLIST " 

Forward Scatter 
IN the B.B.C.'s Annual Report for 
1956-57 great concern is expressed 
about the encroachment by forward 
scatter transmissions into some sound 
and TV wavebands. I don't wonder, 
for forward scatter has been causing 
horrible interference with television 
reception in some parts of the coun-
try. As the report says, further 
developments of sound and television 
services may well be adversely 
affected, unless action can be taken to 
resist encroachment into bands 
allotted to broadcasting by inter-
national conferences. It's strange 
how unlooked-for interference so 
often arises in both sound and tele-
vision. With the coming of high-
power sound broadcasting stations 
there arrived the Luxembourg Effect; 
nobody expected that the Caen TV 
station would interfere with recep-
tion along our south coast, or that 
there'd be trouble with Liège when 
; Norwich went up to full power. And 
I there's another possible source of 
worry looming ahead. The Govern-
ment of Southern Ireland has 
decided that the Republic must have 
a television service. It may not be 
easy to fit its station or stations in 
on channels where they don't cause 
despondency and dismay to viewers 
in some of our westerly districts*. 

* There is no provision in the Stockholm 
Plan for Irish stations in Band I, but five 
are allowed for in Band III.—Ed. 

Light and the Metre 
FOR 75 years now the world's stan-
dard metre has been " M," the plati-
num-iridium bar housed at Sèvres, 
near Paris. But a change has been 
decided upon and as soon as it has 
been accepted by the International 
Committee of Weights and Measures, 
due to meet next October, it will be 
officially adopted by all countries. 
The new measuring rod is to be a 
wavelength of light, an idea which 
was first suggested 130 years ago. 
The light is that of an orange line 
in the spectrum of the 86 isotope of 
krypton—,.Kr'. Multiply its length 
by 1,650,763.73 times and you have 
the new standard metre, which is 
more than 100 times as accurate 
as that derived from the old metal 
bar. With such a precise metre to 
work from it should be possible, one 
would imagine, to find an exact and 
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universally accepted value for the 
velocity of light and wireless waves. 
A vast amount has been done on this 
problem by physicists and mathema-
ticians, but no two solutions have ever 
been exactly the same. Admittedly, 
the differences are very small; but 
still they are differences and since the 
velocity of light is a widely used con-
stant, they shouldn't be there. 

Hills and Plains 
WRITING from near Colne in Lan-
cashire a reader tells me of the 
difficulties experienced in that hilly 
part of the country in receiving Band 
III television transmissions. Such 
frequencies, he feels, are quite unsuit-
able for any but the flatter parts of 
this country of ours. He has an in-
teresting suggestion to make, though 
I'm afraid it's hardly a practicable 
one. Draw a line, he says, through 
Nottingham from coast to coast: to 
the south of it there are few hills 
worth mentioning: to the north it's 
nothing but hills. He'd like to see 
all transmission north of this line 
made in Band I and all those south 
of it in Band III. Even if his assump-
tions were correct, what a hullaballoo 
there'd be should such a change be 
made! Can't you imagine the 
tumult and the shouting? Thousands 
of TV receivers of the Band I only 
type would become useless in the 
south unless they were converted. 
Millions of aerials would have to be 

changed. And neither the B.B.C. nor 
the I.T.A. would be enthusiastic 
about altering their transmitters. 
Even were all this done, would it 
work out? I don't think so, I'm 
afraid, for there's quite a lot of hilly 
country south of this imaginary line. 
Much of the Welsh mountain coun-
try, Exmoor, Dartmoor, the Cots-
wolds, the Chilterns, the Quantocks 
and other areas that are far from flat 
lie there. It's an ingenious idea, but 
it just wouldn't do. 

Canada's TV Problem 
CANADA has already a publicly-
owned television system which 
serves about two million owners of 
receiving sets. " This," wrote 
George Ferguson, editor of the 
Montreal Star, in a recent Canada 
Supplement of The Times," extends 
at the moment from the Prairie Pro-
vinces in the West to Halifax, Nova 
Scotia. There remain the links with 
Newfoundland and British Colum-
bia, but these will be pressed for-
ward." The main question, I gather, 
is who is going to pay for the ser-
vice and how? The service is run 
by the Canadian Broadcasting Cor-
poration, which, unlike our B.B.C., is 
not financed from licence fees. The 
proposal to introduce receiving 
licences was met by the firmest pos-
sible opposition. Instead, the 
Government put a 15 per cent tax 
on both sound and television receiv-
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ing sets. This, together with its 
income from commercial pro-
grammes, produces far less than is 
needed to keep the C.B.C. going and 
meet the huge capital expenditure 
envisaged in the next six years. It 
should be added that Canada has in 
addition to its growing C.B.C. net-
work a number of privately-owned 
commercial TV stations. 

Making Satellites Work 
A NOVEL suggestion for getting 
further useful work out of artificial 
satellites was made recently by R. J. 
Hitchcock, head of a section in the 
department of the engineer-in-chief 
of Cable and Wireless, Ltd. Sput-
nik II is said to be working already 
by recording a variety of measure-
ments of conditions outside our 
atmosphere and sending them back 
to earth; but Hitchcock's idea is 
something quite different. Briefly, 
it is that satellites could be used to 
store communications from one part 
of the world and later to transmit 
them to another part. It should, he 
says, be possible to feed to a satel-
lite in a few minutes all the tele-
graph traffic normally passing in a 
whole day between, say, this country 
and the antipodes. Three-quarters 
of an hour later the satellite would 
have reached a point in its orbit 
from which the messages could be 
transmitted at high speed to their 
destination. All this presupposes 
that some form of power supply, 
constantly replenished by solar 
energy, will be developed—and there 
is nothing unlikely about that. We'd 
also need satellites which would stay 
put, once they'd been started in 
larger orbits, and not come flaming 
back to earth in a matter of weeks 
or months. 

It Won't be Easy! 
There would also be the problem 

of precession, but that might not 
matter all that much, for a great 
number of moonlets would be 
needed to deal with world-wide 
communications and the ones in the 
right sort of orbits at a given 
moment could be used to deal with 
particular services. In the light of 
our present knowledge, the cost of 
putting such a scheme into practice 
would be staggering; but we're only 
at the very beginning of the satellite 
era and as the years go on cheaper 
and more effective methods of 
launching and equipping them will 
doubtless be discovered. Neverthe-
less, there are going to be some 
pretty knotty problems for solution. 
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flectronic components 
FC11IFt ALL INIIDIUMTFRIES 

(FUEL-OIL AND SPIRIT) 

Used by the principal Oil-producing and 

Refining Companies in all parts of the 

world, BULGIN Electronic Compon-

ents are helping to overcome problems. 

of control, as in all the Scientific and 

Industrial fields, giving faithful and 

reliable service. The Bulgin research 

department and manufacturing units, 

with their unique skill and experience, 

build good electronic components on 

which you can depend. 

Over 10,000 different components are 

available. 

For full details of Bulgin Com-

ponents send for fully illustrated 

Catalogue 198/WW (free to trade letter-

heading or order). 

PHU MOWS' OP 

BULGIN 
A. F. BULGIN & CO., 1.11 

BARKING, ESSEX. Tel.: RIPpleway 5588 
MANUFACTURERS OF RADIO AND ELECTRONIC COMPONENTS 
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UNBIASED 
Irritating Irrationalities 
WE are all aware that, throughout 
the world, voltages, whether those of 
the grid system or those in our 
homes, are rated in multiples of 
11. Thus in the U.S.A. the standard 
domestic voltage is 110 and over 
here we had 220. The grid deals in 
voltages of 11,000, 33,000, 66,000 
and so on. All these are multiples of 
H, instead of the more obvious ten. 
There are, of course, odd voltages 
scattered about, such as 130 and 160 
on the Continent and, of course, 230, 
240 and others in this country, which 
don't seem to be based on anything. 

"Diallist" once told us that he 
believed the basing of voltages on 11 
instead of ten was due to the fact 
that originally the e.m.f. of the 
standard Clark cell, which is 1.1 
volts, was taken as a starting point. 
I believe " Diallist " to be correct in 
his opinion but if any egghead knows 
better let him say so. 

It would be too difficult to alter 

re7t2-_.-_=-' • 

What does 'Stille ' mean ? 

all this now by changing voltage rat-
ings all over the world. Surely, 
however, we could get round the 
difficulty by a similar ingenious 
dodge to that which we use to make 
ourselves get out of bed earlier in 
the summer. All we do is to say 
it is 7 a.m. when it is really 6 a.m. 
Could we not therefore abandon the 
volt and adopt the " Clark" as the 
unit of e.m.f.? 
There is one irritating irrationality 

or insane illogicality which is of 
such comparatively recent birth that 
it can and should be altered. I refer 
to the irritating speed rating of tape 
recorders where we have to write 
clumsy fractional speeds like l¡in/ 
sec. 34in/sec and so on. 

Soon, I believe, we are to have a 
still slower speed for office work, 
namely llin/sec. I suppose these 
absurdities arose because in the 
pioneer days of magnetic recording 
30in/sec was used and then this was 
halved. When it was halved again 
the tiouble started. 
There arc far too many tape re-
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corders in use to alter the speeds to 
2, 4, 8, etc., in/sec. It would be 
perfectly easy, however, to follow the 
example of the sailor who calls a 
nautical m.p.h. a " knot " (not a knot 
per hour!). Let us call 1-,¡in/sec one 
" Stille." Better still, to allow for 
slower and slower speeds in the 
future, let us call it 100 Stilles (or 
should I say Stillen?) I hope no 
W.W. reader is so sunk in ignorance 
as to wonder what the word " Stile" 
signifies. 

Callee-Coming Indicator 
JUST lately we have heard a lot 
about the progress of automation in 
the telephone service but not a 
single mention has been made of 
one grave defect in our 'phone 
system which could be so easily 
remedied by radio technique. 

Like myself, many of you have 
probably experienced the mortifica-
tions of hearing the telephone ring 

just as you have got 
into the bath. It 
always seems to be 
at a time when there 
is nobody else in the 
house. 

It may be only a 
call from your tailor 
with a polite re-
minder about his 
overdue bill. But it 
may be a call from 
your favourite 
blonde, and conse-
quently you spring 
out of the bath and 
r ush downstairs, 
wrapping a towel 
around your midriff 
as you run, for the 

sake of Mrs. Grundy's feelings, even 
though you know you are alone in 
the house. 

Just as you are a few paces from 
the 'phone it ceases ringing and, as 
you squelch your way back to the 
bathroom, you are left wondering 
who had rung. It has so often 
happened to me that I determined 
to do something about it. As the 
result of my labours, the distant 
caller receives a definite indication 
that his callee is coming so that he 
hangs on rather than hangs up. 

Strictly radio principles are used 
in my device and the beauty of it is 
that no breach occurs of the 
P.M.G.'s regulations which forbids 
subscribers to fix attachments to the 
telephone. Over the handset of 
the desk telephone I have placed a 
modification of a model grab crane 
such as is used in those automatic 
machines on seaside piers in which 
you are invited to risk a penny try-
ing to get the crane to pick up a 
trumpery trinket. By the side of 
the crane I have placed a small tape 

machine fitted with a short endless-
band tape. 
The apparatus is connected to the 

output of a tiny s.w. receiver of the 
type used in radio-controlled model 
planes and boats. On my person I 
have one of the small transmitters 
sold for model control. Incidentally, 
these little transmitters now require 
a licence from the P.M.G. but the 
cost is only £1 for five years. 
An impulse from the transmitter 

first sets the crane in motion. It 
grabs the handset, lifts it and trans-
fers it to the table with its mike 
near the loudspeaker of the tape 
machine which is then triggered off 
and repeatedly bellows out "Hello 
caller; your callee is coming." 
I have designed the tiny transis-

torized transmitter to fit in an old 
bowler I always wear when in and 
around the house, even in the bath. 

Tongue Tinab lings 
Explained 
IN reply to my request for sugges-
tions for a literally self-contained 
battery to supply a few volts in my 
proposed "Torso Two" receiver, I 
have had an interesting letter from 
a reader who writes from Orpington. 
He points out that when dentists 

fill a cavity they have to be careful 
to match the metal filling with any 
others which already exist in the 
mouth. The reason is that if 
dissimilar metals are used, a small 
c.m.f. is generated and the resultant 
current causes unpleasant tongue 
tinglings. 
As I have replied to him, I am 

afraid that many dentists are care-
less in this respect and probably that 
is why grandfather usually keeps his 
denture on the mantelpiece rather 
than in his mouth. It also accounts 
for the sharp taste I have with every-
thing I eat and I must try to devise 
a suitable earthing system. 
My correspondent suggests that 

use might be made of this effect to 
give me the volts I want. Un-
fortunately, however, I don't think 
the voltage would be high enough 
although the potentialities of such an 
arrangement ate certainly worth the 
attention of the research worker who 
is seeking a permanent battery for a 
hearing aid. There is already a hear-
ing aid combined with a pair of 
spectacles and so dentists might as 
well be brought into the syndicate. 
So far as women and gum-chewers 

are concerned it would be only neces-
sary to couple a simple generator to 
their jaws as the constant movement 
would keep it going. Actually, I 
believe this has been suggested 
before for another purpose. The 
idea then wa> that the constant 
movement of the jaws would steadily 
build up a high potential in a capaci-
tor which would finally discharge 
and so give the female tongue wazger 
a sharp shock to signal the QRT to 
her. 
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19 Ranges 
D.C. Voltage A.C. Voltage 
0— 100mV. 0— 10 V. 
— 2.5 V. 0 — 25 V. 
— 10 V. 0 — 100 V. 
— 25 V. 0 — 250 V. 
— 100 V. 0 — 1000 V 
— 250 V. 
0— 1000 V. 

D.C. Cu  
0— 100..A 

Resistance 0— 1mA 
0 — I OmA 

0 — 20,000,2 — 100mA 
0 —2 Ma 0 — I A 

List Price' £ 9 /ios. 

complete with Telt Leads and Clips 

Size: 50 x 30 x II inches 

Weight: I lb. approx. 

NOW AVAILABLE 

lOta LLD« of 

A V 0 

Valve Data Damn! 

UV- pest free. 

This splendid new AVO Instrument has been developed to meet a 
definite demand for a sturdy pocket-size multi-range test meter at a 

modest price, suitable for use on modern electronic apparatus as well 
as for radio and television receivers, motor vehicles, and all kinds of 
domestic appliances and workshop equipment. 

Readings are obtainable quickly and easily on a very open scale, and 

range selection is by means of a robust clearly marked rotary switch 
of the characteristic AvoMeter typ2. Measurements of A.C. and D.C. 

Voltage, D.C. Current, and Resistance are made by means of only 
two connection sockets. 

Sensitivity: 
10,000 13/V on D.C. voltage ranges. 
1,000 „ „ A.C. „ 

Accuracy: 
3% of kill scale value on D.C. 

UYUWUIUYuuIuI Leather Case 
if eged /e 

Designed and Manufactured by 

An Ltd. AVOCET HOUSE • 92.96 VAUXHALL BRIDGE ROAD • LONDON • S.W.I1 VICtorriauir4043(29lines) 

MA1.2. 

A 



High performance . . . wide applications . .. truly portable 

In the Solarscope CD 614 we have 
included all the valuable features of 

heavier and more expensive oscilloscopes, 
while producing a truly portable 

instrument at an economical price. 
It is particularly suited for radio 
communication, radar. TV and 

applications involving pulse work and 
transient investigations. 

BRIEF SPECIFICATION: 

NOMINAL BANDWIDTH 
1 cis-9 Mc/s ± 1 fiefs for 3 db down 

SENSITIVITY CALIBRATION 
By a 50 c.p.s. square wave 

EXPANSION 
10 diameters nominal 

CAL IBRATION 
By 0-1 S. 1 ES. and 10 uS markers ± 

TIME BASE 
10 c.p.s —200 (c/s. Trigger from TV frame block 

THE SOLARTRON ELECTRONIC CROUP LTD. 

THAMES 1PTTON • SURREY • TELEPHONE: EMBerbeolpk 5522 • CABLES: SOLARTRON, THAMES DLTTON 



JANUARY, 195x W IRELESS WORLD 3 

m m 
Mai 

15.7mm 
• fl.x 

• 

ii 37 min 

A germanium junction 

P.N.P. transistor 

available in quantity 

for industrial and d.c. 

converter applications 

in computing, switching 

and instrumentation. 

#ez 
 A  

switching TRANSISTOR 0076 industrial and 

The new Mullard transistor 0076 is related to the 
well-known 0072 but is specially tested for non-

sinusoidal industrial and d.c. transformer applications. 
The pentode type knee of the 0076 charac-

teristic is carefully controlled to give a low and 
uniform "bottoming" voltage. Its collector will 

withstand 30 volts d.c. in grounded base. In grounded 
emitter 30 volts d.c. may also be applied when the 

total base-to-ground impedance is less than I kli or 
the collector current is cut off by a reverse base bias. 

Limittng values (absolute ratings) 

Max. collector voltage 

Max. collector current... 

Max. junction temp.... 

I I I I I I 1 I I I I I I I I I I I I I I 
This transistor is particularly suited for d.c. 

converters. For example, two 0076's in push-pull 
can be used to convert low input voltages to high 

output voltages with a d.c. to d.c. efficiency greater 

than 75% at power levels up to 700 milliwatts. 
As a power oscillator, efficiencies of over 90% are 

possible with the 0076, while the high peak current 

of amp can be used to close large relays and 
operate small motors. 

The 0076 is available in quantity. Full data is 
available from the address below, 

32V peak 32V d.c. 

250mA peak I25mA d.c. 

75'C ccntinuous opreation. 

90'C intermittent operation 

(total duration 200 hours max.) 

Abridged Characteristics 

Max. collector leakage current at Vc —I0V 

Current amplification cut-off frequency ... 

Collector knee voltage at lc — I25mA 

Power dissipation (without heat sink) at 25 -C ... 

Power dissipation (bolted to heat sink) at 45-C 

10:iA 

350kos 

—0.4V 

125mVV 

100mVV 

t), 

,e«..e?,-..:yer.:Àezei,:e • zzfiky 
,A-eisfísteemeletraes,•:,' ei> 

Mullard • 

 Wf; 
COMMUNICATIONS AND 

eh; 
INDUSTRIAL VALVE DEPARTMENT 

.etweeeeeÀ-.t.._ 

MOLLARD LIMITED MOLLARD HOUSE 

TORRINGTON PLACE • LONDON W.C.I 
NIN I 
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SIEMENS 

SPACE ECONOMY 

is one of the prime considerations 

in all branches of electrical engineering today. 

Well over 100,000 of our 

MINIATURE and CARTRIDGE RECTIF IERS 

for current ratings of up to 5 milliamperes and 

voltages as high as 6,000 volts 

have performed excellently in a multiplicity 

of applications 

and might be the answer to your problem. 

SIEMENS &HALSKE AKTIENGESELLSCHAFT 
BERLIN•MONCHEN 

FULL PARTICULARS FROM 

-R.H.COLE (OVERSEAS) LTD. 

2,Caxton Street •Westminster • London S.W.1 
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INCREMENTAL INDUCTANCE BRIDGE 

Designed to measure the value of iron cored chokes and similar 

inductors in the range 0.01H to 1000H of Q value not less than 2. 

Provision is made for passing any current up to I Amp d.c. through 

the winding and selectable a.c. excitation voltages of 1, 2, 5, 10 

and 20V r.m.s. are provided. 

Full technical information is available on request. 

CINEMA TELEVISION LTD 

A COMPANY WITHIN THE RANK ORGANISATION LIMITED 

WORSLEY BRIDGE ROAD LONDON • S.E.26 

HITHER GREEN 4600 

SALES AND SERVICING AGENTS : 

Hawnt & Co. Ltd., 59 Moor Street, Birmingham 4 

McKellen Automation Ltd., 122 Seymour Grove, Old Trafford, Manchester 16 

Atkins Robertson & Whiteford Ltd., Industrial Estate, Thornllebank, Glasgow 
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A SELECTIVE MEASURING SET 
30 Icc/s - 30 MO 

H.F. WAVE ANALYSER Type 853 

Can be employed 

(a) To measure insertion gain and loss. 

(b) To measure field strength and interference. 
(c) For harmonic analysis. 
(d) As a selective Voltmeter. 
(e) As a Bridge Detector. 
(f) As a Heterodyne Wave Meter. 

SPECIFICATION 

Frequency Range: 
Amplitude Range: 

Harmonic 
Measurement: 

Selectivity: 
Attenuators: 

Input Impedance: 

30 kc/s-30 Mc/s in 7 ranges. 
30 kc/s-20 Mc/s: IV to 120 db above lV 
20 Mc/s-30 Mc/s: 41.N to 120 db above 

2nd harmonic 70 db and 3rd harmonic 
90 db down can be measured. 
3 kc/s bandwidth. 
R.F. Attenuator 0-60 db in 20 db steps. 
L.F. Attenuator 0-60 db in 10 db steps 
and a 10 db variable attenuator. 
75 ohms. A high input impedance 
probe unit is also provided. 

OSCILLATOR Type 858 
The OsciLator Type 852 is designed 
primarily for use as a calibrating Oscillator 
for the Wave Analyser Type 853, and 
as such provides fixed Ievels of output 
for setting up the instrument. It may 
however, be used separately as a c.w. 
oscillator of low harmonic distortion 
and stabilised output level 

SPECIFICATION 

Frequency Range: 
Frequency 

Stability: 
Harmonic 

Distortion. 
Output Level: 

Outputs: 

Full details of these or any other Airmec instrument will be forwarded gladly on request. 

30 kc/s-30 Mc/s in 7 ranges. 
Better than 0.05% for a 
mains change of 25%. 

In general better than 1"„. 
Remains constant within 1 
db over entire frequency 
range. 
500 mV, 100 mV and I mV 
stabilised. A slidewire atten-
uator enables a continuous 
coverage to be obtained from 
500 /N to 500 mV. 

AIIIIVIEC LIMITED 
HIGH WYCOMBE BUCKINGHAMSHIRE ENGLAND 
Telephone: High Wycombe 2060 Cables: .5L;rrnec High Wycombe 
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Extended range of connectors and extrusions means 

»sea e /el e eee lee,4771É 77/4/1/ ÉVe 

See what you can do with the unique Imlok 
system—think how it can save you money. 

Precision cases, cabinets, and other struc-
tures can all be quickly built to your own 

design—and using unskilled labour. The 
system is ideal for research and prototype 

work as well as for production runs. Various 
corner connectors and strong, light alloy 

extrusions lock together to form the frame-
work required. Where fixed panels in the 

sides, top, back and base are required, they 
are retained in a groove in the extrusion 
specially designed for that purpose. 

Scope for design unlimited 

The Imlok extrusion is now available in five 
alternative strengths to suit almost every 

application and the extended range of 

components means unlimited scope in shapes 

and sizes. Special Jigs for quick, accurate 
cutting and filing also supplied. May we 
send more details? 

.1111",LOK 

Economical, too! 

The material's cost of the 
framework for this Heavy Duty 
Double Bay Rak, size 6' x 3' 6' 
x V 9', using the Heavy Duty 

components illustrated, is little 
over £0. Using general duty 
components, i.e., 1E/1001 90° 
Casting, 1E/202,4 90° strength-
ened Extrusion, 1E/1004 Spacer 
Bar Casting, 1E/2008 Spacer Bar 
Extrusion and 1E/1009 Cruci-
form Junction, the material's 
cost for the framework only is 
Just under MO. 

ALFRED IMHOF LIMITED Dept. M•l• 
112-116 New Oxford St., London WCI Tel: MUSeum 7878 

Heavy Duty 90 Extrusion with returns 
(IE. 2034) and Heavy Duty Angle Re-
inforcement Extrus/ort (1E 2044) 

Spacer Bar Cruciform 
Junction (1E/1009) and 
Spacer Bar Extrusion 
(/E/2008) 

90° Heavy Duty Spacer 
Bar Casting (1E1011) 
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WE ARE MANUFACTURERS OF A WIDE RANGE OF MATERIALS 

SOFT MAGNETIC ALLOYS 

High permeability Nickel 
Iron Alloys for cores and 

laminations. 
High permeability 
Cobalt-Vanadium Iron 

Alloy with high saturation 

for lightweight generators. 

Rectangular hysteresis 
Loop Nickel-Iron Alloy 
for magnetic amplifiers 
and reactors. 

FOR THE ELECTRONICS INDUSTRY 

MU METAL 
SUPERMUM ETAL 
RA IDIOM ETAL 
SPECIAL 
RAID 10M ETA L 
R HO M ETAL 

PERMENOUR 

HCR ALLOY 

DUCTILE HARD 
MAGNETIC ALLOY 

Cobalt-Iron-
Vanadium Alloy gr VICALLOY Permanent 

'magnet alloy of 
cluctile and ma-
chinable quality. 

All alloys available in strip, rod, bar and wire 

BERYLLIUM COPPER to Specification 01-0900 

2% Beryllium Alloy. For Springs. Fuse Clip& 

Contacts. Meter Pointers and Valve Clips. 

Cu es250 High tensile strength and fatigue resistance. 

Beryllium Copper Alloys of other compositions 

are available for special requirements. 

TELCON THERMOSTATIC BIMETALS 

in various grades for instrument protection and 

compensation and overload protection of motors. 

synclums and similar electrical devices. 

Typical characteristics of Telcon Thermostatic Bimetal 

Type 

Bitnetal 140... 
Bimetal 400... 
Bimetal 15... 
Bimetal 75 ... 

Deflection 
constant* 
per .0 
(d) 

14.0 x 10-4 
12.0x 10-. 
9.5 x 10-. 
6.8 x 

Resistivity 
microhm-cms. 

at 20°C 

76 
70 
16.7 
57 

Range of 
maximum 
sensitivity 

.0  

20-230 
70-320 
20-160 
150-460 

Useful 
Range 

—70 to 350 
—70 hi 400 
—70 to 220 
—70 t. 550 

• The deflection con lane (d) is defined as the deflection of a stripof unit length and unit 
thickness for each 'Crise in the temperature over the linear part of the deflection nova. 

New additions to the TELCON range of 

Telcon No. T.24 
20Ih rent.,y ,.SA 13,11, 
Telcon No. 0.17 

• I t: I 5151,419 
Telcon No. F.1 

rern".1 5.'52 
b'errarli 5,61 

Telcon No. E.T.4 
Electronic Tubes &BEM Mask No. 
Telcon No. E.T.5 r S.I.C. 5965 
ElectronicTubes5SUPI 

513VPI 

Immediate delivery of prototype quantitle, 

Enquiries to: 

Ma, N,, 
S.I.C. 58m, 

MUM ETAL SHIELDS 

for Cathode Ray tubes 

Precision Cathode Ray Tubes demand 
perfect screening. Telcon's high permea-
bility low-loss magnetic alloy MUMETAL 
has proved in practice to be many times 

more effective for this purpose than any 
other material of equal thickness. 

The Telcon Metals Division is pleased te 
announce that it has now in production a 
standard range of alUMETAL Shields for 
Cathode Ray Tubes of the more popular 

types made by leading manufacturers such 
83 CINEMA-TELEVISION, COSSOR, EDISON-

SWAN, ELECTRONIC TUBES. G.E.C.. MULLARD 
and 20TH CENTURY ELECTRONICS LTD. 
Details and drawings are available on 
request. Special Shields can be made to 
customers' specifications. 

Rubber Masks are available from The 

Standard Insulator Co. Ltd., Camberley. 
Surrey. for use with these Mumetal 

Shields. 

THE TELEGRAPH CONSTRUCTION AND MAINTENANCE CO. LTD 
Metals Division, Telcon Works, Manor Royal, Crawley. Sussex. Telephone Crawley 1560 
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Ceramics 

ANOTHER BATCH OF THE FINEST 
QUALITY CERAMIC INSULATORS . . . 

A SERVICE WHICH TT HAVE DEVELOPED 

AFTER YEARS OF CONTINUOUS EXHAUSTIVE 
RESEARCH. 

, ç-e 1. - 
THESE TT INSULATORS PLAY AN 
IMPORTANT ROLE IN ELECTRONIC 
DEVELOPMENT. 

TAYLOR TUNNICLIFF (REFRACTORIES) LTD. 
ALBION WORKS • LO NGTO N • STOKE-0 N-TRE NT 

I eiephone : Longton 33071 /2 

London Office : 125 HIGH HOLBORN, LONDON, Tel.: Holborn 19512 

Ma,  
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Gecalloy alloy powder cores are manu-

actured in a wide range of shapes and 

sizes by the atest quantity production 

methods. Backed by a quarter of a century 

of manufacturing know-how, a complete 

range of cores, formers and bobbins is 

available to the Telecommunication Industry. Under the trade name 

Gecolite, a full range of Ferrite cores is being made available. At 

present these are produced in five preferred sizes of screw cores. 

Pot and cup cores range from 10 mm. to lr dia. Line time base and 

focus cores of accepted sizes are available, and also a range of thin 

high permeability discs for computor and delay-line applications. 

We will be pleased to receive details of your special magnetic material problems, and to send you further 

particulars on request. 

\ 

\ 

N 

SALFORD ELECTRICAL INSTRUMENTS LIMITED 
(COMPONENTS GROUP ) 

TIMES MILL • HEYWOOD • LANCASHIRE Tel: Heywood 6868 
London Sales Office: Tel: Terrple Bar 466 9 

A SUBSIDIARY OF THE GENERAL ELECTRIC CO. LTD OF ENGLAND 
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Pye Telecommunications Limited are now mar-
keting the widest and most modern range of V.H.F. fixed 
and mobile radio-telephone equipment available in the 
world. This range of equipment has been designed to 
expand the application of Pye Radio-Telephones already 
in constant use all over the world. 

Pye Ranger V.H.F. equipment has now re-
ceived approval from the British G.P.O. for Land and 
Marine applications employing A.M. or F.M. systems, 
type approval from the Canadian D.O.T. and type 
acceptance of the F.C.C. of the United States of America. 

Pye V.H.F. equipment is designed to meet the 
approval of authorities throughout the world. No other 
Company holds so many approvals for this range of equip-
ment, which now covers every conceivable equipment. 

Leading the world in 

V.H.F. RADIO-COMMUNICATIONS 

PYE TELECOMMUNICATIONS 

distributors to 91 countries ensure 
trouble free service 

We can offer 

FREQUENCY RANGE 
All frequencies from 25 to 174 
Mc s. 

POWER RANGE 
All powers up to I Kilowatt. 

CHANNEL SPACING 
All channel spacings including 
20 and 25 kc/s in full produc-
tion. 

MODULATION 
A.M. or F.M. 

No matter what your V.H.F. 
requirements are, Pye Telecom-
munications Ltd., can fulfil 
them. Your enquiries are 
invited. 

PT E TELECOMMUNICATIONS LTD 

Phone: Teversham 3131 

NEWMARKET RD CAMBR DGE EN GLAND 

Cables: Pyetelecom Cambridge 
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WHAT MAKES A GOOD TAPE RECORDER? 

deetelkeltam THE HARD WAY 
While one tape recorder motor, properly designed for the purpose, can be shown to have advantages 

over a three-motor system, the same need not apply to loudspeakers. Three speakers can be 
better than one. 

Not that the idea of a multi-loudspeaker system, with a view to maintaining efficiency over the 

entire frequency range, is new. But the installation of a multi-speaker system in a portable tape 

recorder is new. It is a recent departure pioneered by Grundig to maintain three-directional 

distribution of Sound at all frequencies — and has been widely praised. 

WHY THREE LOUDSPEAKERS? THE GRUNDIG LOUDSPEAKERS 
Simply, to avoid the effect of " listening to a box ". A 

specially designed, single speaker unit may well be able to 

reproduce the whole frequency range, but the upper register 

will be projected in a pronounced beam, (as light from a car 

headlamp) causing the ear unerringly to locate the source 

and so destroy the sense of reality. The reproduction of 

the treble frequencies from three units, however, provides 

the same distribution that is inherent in the bass notes. If 

the walls of the room are used to enhance the effect, as 

shown in the sketch, the apparent source of sound now 

becomes an area instead of a point. 

LI 

LI 

To a large extent the primary purpose of 

the portable tape recorder cabinet must be 

to house the machine and to be compact, 

stylish and efficient. If, as in a Grundig, 

the cabinet must also house three loud-

speakers, it calls for design and production 

skill of a high order — and unusually 

efficient speaker units of a special kind. 

The method of feeding the audio power to 

the three units is shown in the accompany-

ing circuit diagram. 

0/P X FORMER 

LEFT 
SIDE 

SI DE 
UNITS 

RIGHT 
SIDE 

GRUIrlDIG  

SINGLE SPEAKER SYSTEM GRUNDIG 3-D ' SYSTEM 

Makers of the finest tape recorders in the world 

GRUNDIG (Great Britain) LTD. Trade enquiries to : KIDBROOKE PARK ROAD, LONDON, 5.E.3 

Ad,,,ri,i,v&.Shawr,,,,r. 39/41 NEW OXFORD ST., LONDON, W .C.I. Electronics Division, Gas Purification & Chemical Co. Ltd.) 

GS63 
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Four stage amplifier 
weighing under 3/4 ounce 

The new Multitone Hearing 

Aid is considered to be the 

smallest in the world incorporating 

Automatic Volume Control. 

The Orette is a four stage transistor 

amplifier with built-in microphone 

and battery (Mallory Type R.M. 625) which powers 

it for over 100 hours. It can be easily worn in 

the hair by a woman as it weighs under 

î ounce, and a man can clip it behind his 

ear. It can be fitted with either air 

conduction or bone conduction receivers. 

Very many deaf people able to use conventional 

aids without Automatic Volume Control, find a headborne 

instrument with linear amplification totally unacceptable. 

The reasons for this are:— 

* Aids specifically designed to be headborne 
have a smaller maximum power output 
than a substantial body aid. Distortion 
therefore sets in much earlier. 

Owing to the position of the aid the 
users' own voice sounds much louder 
through the aid than through an 
instrument worn on the person. 

The 0 R ETTE is the aid which has 

* The effect of high pitched background noises, 
such as clapping in a theatre, is greatly 
exaggerated when the aid is worn on the 
head. These noises can easil become 
intolerable without Automatic 
Volume Control, as incorporated in the 
Orette hearing aid. 

been designed to be headborne. 

multitone ORETTE 
Muititone Electric Co. Ltd. 12 20 Underwood Street, N.I. Telephone: CLErkenwell 8022 

(Branches: London, Birmingham, Dublin, Edinburgh, Glasgow, Brighton, Cardiff, Torquay 

and Agents throughout Great BritaIn and the World.) 
CRC 14 



14 W IRELESS W ORLD JANUARY, 1958 

Pye Limited, 
Auckland, C.l.. 
New Zealand. 

Pye Pty. Ltd, 
Melbourne, Australia. 

Pte Corporation of America, 
1149 Raritan Avenue, 

Highland Park, 
New Jersey, U.S.A. 

Pye Radio and Television 
inVi) 

lolianeesburp, South Africa. 

Pye (Ireland) Ltd.. 
Dublin, Eire. 

Pye Limited, 
Tucuman 829, Buenos Aires 

Argentine. 

Pye 
Mexico Oily. 

Pye (Canada) Ltd. 
Nottidine Road, Toronto 

Ceutsche Pye 
Berl niZeblendorfiWeiat, 
Roonstrasse 2, Germany, 

From perhaps just one seat in the concert 
hall will the sound intensity and tonal 
relationship of the different instruments suit 
perfectly your own hearing characteristics. 
With the new Pye Mozart this one seat is 
reserved for you indefinitely—in the comfort 
of your own home. There you can create the 
music of your choice, free from distortion or 
audience distraction, and exactly adjusted 
to your own individual needs . . . 

The Pye Mozart is available in a metal openwork case or 
chassis form, illustrated above — weighs 81 lbs, measures 

x 101" x 5" and gives 10 watts output. 

coreliteniiirlox Dialamatic Selector 
The Mozart has input facilities for 
records, tape, and 
radio. New 'clialamatic' pickup 
compensation unit gives instant 
matching for most types of pickup. 

On/off Push Button 
This is completely separate from 
the volume control and eliminates 
all mains interference. 

Simplified Circuitry 
This brilliantly simplified printed 
circuit uses only 3 valves, a metal 
rectifier and a minimum of capaci-
tors and resistors, allowing a great 
saving of space. 

PYE LIMITED • CAMBRIDGE • ENGLAND 
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rThe latest in the Hi -Fi range  

The Elac 

4 inch 

Tweeter 
A further addition to the Elmag " 

High Fidelity range, this 4in. cone 
type Tweeter is the finest of its 

class yet produced. Response to 
transients is exceptionally good and 
the absence of undesirable peaks 
results in clear and smooth 
reproduction. 

i'or best results it should be used 
with a suitable cross-over filter in 
conjunction with 1 or 2 larger units. 

Frequency response within 5 dB from 
5,000-17,000 cps, only 74 dB down at 

20,000 cps. 

OVERALL SIZE : 4m. DIA. X 
DEEP. 

POWER HANDLING: 2 W. Peak 
A.D. INPUT. 

VOICE-COIL IMPEDANCE: 6 ohms 
at 5,000 cps. 

PRICE : 29 10 inc. P.T. 

Trade Terms 33%. 

ELECTRO ACOUSTIC INDUSTRIES LTD 
STAMFORD WORKS BROAD LANE TOTTENHAM LONDON N.I5 TEL .: TOTtenham 0505-9 

ri 
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A NEW CATALOGUE OF 
ha, ugt been published b' HIGH FIDELITY EQUIPMENT 
NORTHERN RADIO SERVICES 
II Kings College Road, London, N.W.3. Phone PR1mrose 1314 

Send two 3d. stamps for your copy izaso—u may well save von pounds. 

• 

• 

Amplifiers, Tuners, Cabinets 
etc., at Manufacturers' prices 

Demonstrations: Monday-Sat-
urday inclusive, 10 a.m.-6 P.m. 
without appointment. Technical 
Guidance Service by our Chief 
Engineer personally or by return 
post free. Let us have your 
enquiry now. 

Concert Grand Cabine' 

Concert Grand Cabinet 
showing layout o' deck 

Symphony 12" 
Bass Reflex cabine. 

The N.R.S. CONCERT GRAND REPRODUCER KIT comprising: 

No. 2. Symphony Amplifier with Remote Control 

Studio Pre-stage 
Lenco GLSO Transcription Unit with transcription quality pickup cartridge 

Swicched F.M. Tuner 
Truvox Mark /V Tape Deck with revolution counter 

Truena Tape Amplifier 
Concert Grand Cabinet, with pneumatic lid-stay 
Lorene Triple Cone Loudspeaker with condenser 
Symphony 12in. Bass Reflex Cabinet In matching veneer and contemporary style 

CABINETS by W. B St Record 
Hous mg (Nordyk) — si rango 
stocked 

All items available separately 

Combination can be varied to suit individual requirements 

Cabinet available in sopele mahogany, walnut or oak. 

• Single items or complete 
installations from stack. We 
can supply any regular item 
advertised in this journal 

• Complete satisfaction or goods 
exchanged Deferred terms 
available. Below we list just a 
few of our 1,001 lines 

LIS 15 

£l9 19 0 
a 3 0 
al 17 6 

0 to £29 8 0 
f30 9 0 
£l7 17 0 
£l9 0 0 
EIS 4 6 
Ell 10 0 

SYMPHONY CONTEMPORARY' REPRODUCER KIT comprising - 

No. 1 Symphony Amplifier with Remote Control 

Symphony F.M. Tuner and Power Pack 

Lenco GL50 gramophone unit with transcription cartridge 

Nordyk Tygram Cabinet wit , legs 

Switched F.M. tuner can be substituted 
if preferred. 

IUM11. MN» 0111.1.•> 11:1 6.1•11111» fflamli ,1•• 

SYMPHONY DE LUXE TAPE6 
RECORDER' 

Type A with built-in revolution counter 52 gns. 

Type B as above but in Rekine covered 
Portable case   52 gns. 

Recommended Microphone—Ronette. £3 

No. /SYMPHONY AfliFM TUNER 26 gns. 
SYMPHONY AfligM RAnIOGRAM 
CHASSid complete with Goodmans 
high-flux 10in. ioudspeaker. 16 gns. 

SPEAKER s or : 
Woartedaie Goodmans, Whiteley (W8) 
Lorellx, Grampian, etc. 

TAPC EQUIPMENT by. 
Trueox,C.010,0, Grundig, Wearite, FerrLgraph. 
Etrennel TAPE makes sto-ked 

H.P. and CREDIT SALE TERMS AVAILABLE 

STEREOPHONIC TAPE EQUIP-
MENT and the po table recoid br 
seEcTo Stoc ed. Demonstration oi 
stereo -y appointmdnt only. Every-
thing else without appointment 

F.M. Ind AM ,FM TUNERS and 
TUNER KITS by Jason — all 
models stocked. 

£l4 14 

L18 IS 

al 17 

E9 

o 
6 
6 
o 

GRUNDIG TAPE RECORDERS — 
all models available on interest-tree 
Credit Sale Terms. 
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Image Orthicon Tubes and Vidicons manufactured by English 

Electric Valve Company Limited are in operation in nearly all 

countries of the world enjoying a television service. In the United 

Kingdom, all outside broadcast cameras use English Electric 

Valve Company Image Orthicons, which are also the heart of the 

majority of cameras operated in British studios. English Electric 

• Valve Company Image Orthicons, and more particularly Vidicons, 

are in use wherever television cameras are employed as electronic 

aids, such as in the fields of defence, surgery, industrial processes 

e and many other diverse applications. 

'ENGLISH ELECTRIC' 

E.E.V. type 

P.807 
P.8io 

The range includes: 

American 
equivalent Description 

- 3' Image Orthicon 
6198 Vidicon for 

industrial use 
P.811 Image 

Orthicon 
P.813 6326 Vidicon for 

film pick-up 
582o 582o 3' Image Orthicon 
P.817 6474 3" Image- Orthicon 

for colour pick-up 

Write for full technical data of the 
complete range 

AP 300158 
A* 
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Marconi 

ADEN, Crater 

AFRICA, SOUTH, Johannesburg 

ARGENTINE, Buenos Aires 

AUSTRALIA, SYDNEY 

AUSTRIA, Vienna 

BAHAMA ISLANDS, Nassau 

BELGIAN CONGO, Bruxelles 

BELGIUM, Forest Bruxelles 

BRAZIL, Sao Paulo, Rio de Janeiro 

BRITISH SOMALILAND, Berbera 

BURMA, Rangoon 

CANADA, MONTREAL 

CEYLON, Colombo 

CHANNEL ISLANDS. Guernsey 

CHILE, Santiago 

CHINA, Hong Kong 

COLOMBIA, Bogota 

ai 

o 

RED ON THE MAP 

Instruments are represented in 68 countries, so that 

wherever ou are you can obtain the equipment and technical 

advice provided by this world-famous organisation. 

CUBA, Havana 

CYPRUS, Nicosia 

DENMARK, Copenhagen 

EGYPT, Cairo 

EIRE, Dublin 

ERITREA, Asmara 

ETHIOPIA, Addis Ababa 

FINLAND, Helsinki 

FRANCE, Paris 

GOA, Cidade de Goa 

GOLD COAST, Accra 

GREECE, Athens 

HOLLAND, Amsterdam, Hilversum 

ICELAND, Reykjavik 

INDIA, New Delhi, Bombay, Calcutta, 
Madras 

IRAN, Teheran 

IRAQ, Baghdad 

ISRAEL, Tel Aviv 

ITALY, Genoa 

JAPAN, Tokyo 

KENYA. Mombasa 

KOREA, Seoul 

KUWAIT, Kuwait 

LEBANON, Beyrouth 

LIBYA, Tripoli, Benghazi 

MALAYA, Singapore 

NEW ZEALAND, Wellington 

NIGERIA, Lagos 

NORTHERN IRELAND. Belfast 

NORWAY, Oslo 

NYASALAND, Blantyre 

PAKISTAN, Karachi 

PARAGUAY, Asuncion 

MARCONI 
INSTRUMENTS 

MARCONI INSTRUMENTS LTD 

POLAND, Warsaw 

PORTUGAL, Lisbon 

PORTUGUESE EAST AFRICA, 
Lourenco Marques 

SAUDI ARABIA, Jedcia 

SIERRA LEONE, Freetown 

SPAIN, Madrid 

SUDAN, Khartoum 

SWEDEN, Stockholm 

SWITZERLAND, Zurich 

SYRIA, Damascus 

THAILAND, Bangkok 

TURKEY, Istanbul 

U.S.A., NEW YORK 

URUGUAY, Montevideo 

VENEZUELA, Caracas 

YUGOSLAVIA, Belgrade 

AM & FM SIGNAL GENERATORS • OSCILLATORS • VALVE 

VOLTMETERS • POWER METERS • Q METERS • BRIDGES 

WAVE ANALYSERS • FREQUENCY STANDARDS • WAVE. 

METERS • TELEVISION AND RADAR TEST EQUIPMENT 

ST. ALBANS HERTFORDSHIRE TELEPHONE: ST. ALBANS 56161 

WORLD-WIDE REPRESENTATION 

TC 92 



This alloy, for use in electric instruments subject to wide variations 

in temperature, is now available in two distinct grades. The two 

grades ensure satisfactory coverage for a wide range of temperature 

change. It will be seen from the curves that MUTEMP LTC has 

characteristics suitable for the low temperature and HTC for the 

higher temperature ranges. MUTEMP is supplied in hot-rolled 

sheets up to 18 in. wide and in thicknesses ranging from •I25 in. 

to -020 in. 

Full details may be obtained from our current catalogue, where 
its temperature characteristics are set out at three standard 
magnetizing forces, 2, 18 and 100 oersteds. 

LAMINATION WORKS: COOKLEY WORKS, BRIERLEY HILL, STAFFS. 
MIDLAND SECTION OFFICE: WILDEN, STOURPORT-ON-SEVERN, WORCS. 

HEAD OFFICE: 47 PARK STREET, LONDON, W.I 
Our Coakley Works os one of the largest in Europe specializing in the manufacture of 

laminations for the electrical industry. 
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Ffret In the world 
best in the world 

The first 

subminiature valves 

were designed and 

manufactured by 

DIRECTLY HEATED 

SUBMINIATURES 

TYPE DESCRIPTION U.S.A. CV 
EQUIV EQUIV. 

XFW40 A.F. Amp. Tetrode 2260 

XFY14 A.F. Output Pentode 5672 2238 

XFY15 A.F. Output Pentode 5672 2238 

XFY54 A.F. Output Tetrode 

XFR1 R.F. Amp. Pentode 1AD4 2237 

XFR2 CF. Amp. Pentode 5678 2254 

XFR3 R.F. Ose. Triode 5676 2239 

XFR5 R.F. Amp. Pentode 5678 2254 

XR4 R.F. Power Amp. 6397 

ii te 
A member of the Automatic Te ephone & Electric Group. 

INDIRECTLY HEATED 

SUBMINIATURES 

TYPE DESCRIPTION CV 
EQUIV. 

XR6 H.F. Pentode 465 

XR7 H.F. Pentode 466 

XR8 H.F. Triode 468 

XG2 Gas Tetrode 474 

XR9 H.F. Twin Triode 

The longest experience 

backed by continuing 

development, the most 

modern equipment and the 

finest techniques still 

maintain Hivac supremacy. 

Perfection in miniature 
Please write for further details 

STONEFIELD WAY • SOUTH RUISLIP • MIDDLESEX • ENGLAND 

Telephone: Ruislip 3366 Cables: " Hivac, Ruislip " 
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I must 

have 

PERFECTION 

It is the eternal quest 

of the female, Madam. 

But if it is audio 

perfection you are 

seeking, you need 

travel no further. The 

first loudspeaker we 

made twenty-five years 

ago was perfection 

itself and our standards 

have risen year by 

year. Response curve? 

Straighter than the straightest die. Frequency 

response? From absolute zero to frequencies 

beyond the limit even of canine hearing. 

Distortion? Perish the thought. 

But why not listen for yourself, Madam? 

It sounds quite good too. 

VITA VOX 
DU120 DUPLEX COAXIAL 

FULL RANGE LOUDSPEAKER 

£19-10s. 

VITAVOX LIMITED • Westmoreland Road, London, N.W.9. England 
Telephone: COLIndale 8671 
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<WOD1N 
TRANSFORM 

MORLEY ROAD 

BILSTON • STAFFS 

Phone BILSTON 41959 

more and 
more users 

specifying 

TRANSFORMERS 

Left: Potted Compound 
Filled Transformers. 
A wide range of capacities 
for transformers and 
chokes. Complete 
reliability. Suitable for 
exacting industrial 
and climatic conditions. 

Above: Cast Resin 
Transformers. 
Give complete mechanical 
and climatic protection 
for core and windings. 
Good heat dissipation. 

Bottom Left: Shrouded 
and Open-Type 
Transformers. 

Catalogues Combine first-class 
available on engineering with a popular 
request. highly competitive 

product. Vacuum 
impregnated and 
rigidly tested. 

WODEN TRANSFORMER CO.LTD 
51.41W 2913 
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iii ()Antarctic 
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The huge tabular icebergs passed in the 
Weddell Sea at 76° South, on Jan. 29th, 1956. 

Amid the hazards of Antarctica 
"Advance" E2 Signal Generators 
are playing their vital part in helping 
to maintain the all-important " com-
munications." Their selection by 
the technicians of Dr. Fuchs' Trans-

Antarctic Expedition is a measure of their 
confidence in the reliability of these world-famous instruments. 

By the same token you'll find instruments from the comprehensive " Advance " range 
in the tropics too, and indeed in all places throughout the world where accuracy and 
reliability must be sustained irrespective of climatic conditions. 

The Advance E2 Signal Generator covers 100 kc is to 100 Mc/s. Write for leaflet W42. 

ADVANCE COMPONENTS LTD. Roebuck Road, Hainault, Ilford, Esses 

Telephone : HAInault 4444 
GD 20 
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"BARRYMOUNT" Isolator. Non-linear, 
atr.deunped. No snubbing at resonance 
(8 o.p.s.). Transmitted acceleration for 
slightly Increased Input (.20.0.111') 

E 351a 

k 

Where airborne application of instrumentation Isolator -A" with some damping, but . 
snuboing at resonance (15 c.o.s.). Metal is concerned, it is all too easy to find "progress" 
Lo metal impact. Transmitted acceler-
ation approz. 12g. for sinusoidal input has resulted in the substitution of one element 
of ±0.026-. Envelope contains transi-
enta' os high as 10.0(10 c.p.s. of chance, not necessarily human, for another 

and the nett gain can actually be well below unity. 

Isolator 13" with little damping, tad with 
rubber buffers to reduce shock a: reeonance 
(T5 ce.a.). High frequency transients reduced 
bat trar.smitted acceleration still approx. 12 g. 
jar same input. 

The new enemy is vibration. The more complex 
and sensitive the equipment, the more potent is the 
enemy, and protection against vibration becomes 
part of the design problem. Attempts to achieve 

isolation have often magnified the problem, for it is 
obvious that if a major component of the offending 
vibration happens to be at the resonant frequency 

of the isolator employed, danger is increased by the 
isolator itself. 

To keep the resonant frequency of the isolator 
low is not a complete answer. In fact there is, as 

yet, no complete answer. But by far the nearest 
approach is today provided by "BARRYMOUNT" 

Isolators, the principle of which is the 
complementary performance of non-linear 

springing and air-damping. Even at resonance 
"BARRYMOUNT" Isolators offer quite 

spectacular freedom from vibration, as the 
accompanying un-retouched oscillographs of 

transmitted acceleration show. 

We shall be happy to tell you all you want to 
know about "BARRYMOUNT" Isolators. 

We shall be even happier to mount 
your "problem unit", in your 

presence, and give it "the works". 

Your equipment 

rides safely on the 

MADE IN ENGLAND UNDER LICENCE 

FROM 
BARRY CONTROLS INC. OF U.S.A. 

"BARRYNOUNT" and "BARRY B MOUNT" are Registered Trade Marks 
CEMENTATION (MUPPELITE) LTD. 20 ALBERT EMBANKMENT, 

LONDON, 5.E. I I TELEPHONE RELIANCE 6556 
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«Peede• 

The range of Cinch "J" type plugs 
and sockets includes 4, 8, 12 and 

20 way types. Both plugs and 

sockets are suitable for cable 

connecting or for inter-chassis 

connection as unitors. 

The specially designed contacts 

each have 12 resilient fingers which 

engage with the corresponding plug 

blade, resulting in high electrical 

efficiency matched by consistent 

smoothness of operation. 

Suitable for soldered or wire-wrapped connections 

12 way Plug and Sooket in Mikacin Moulding Plug and Socket complete wi h shell 

CARR FASTENER CO LTD • STAPLEFORD • NOTTINGHAM 

Leaflet 4331 with full technical data avaltab'e on request to representatives: 

THE BENJAMIN ELECTRIC LTD • TOTTENHAM • LONDON N.I7 

Telephone: TOTtenham 9721 • Telegrams: Benlalect. Southtot. London Smelt's 114 
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UNDOUBTEDLY 
" For inductance or capacitance measurements the measuring 

bridge is energised by the output from a valve oscillator, the 

out-of-balance voltage from the bridge being applied to 

the built-in selective amplifier-detector and 

moving-coil indicator, while for resistance 

measurements the indicator is used directly as a centre-

zero galvanometer, the necessary d.c. for the bridge 

being derived from the power pack supplying the 

oscillator and detector used for inductance 

and capacitance measurements." 

One of the problems of the age is how to keep 
up with the younger generation. One can 

support the shame of being unable to help with 
homework, but the prospect of having to admit 
ignorance of electronic equipment is intolerable. 
For instance, what do you know about the Marconi 
Universal Bridge Type TF 868A ? Could you im-
press our young friend with an authoritative 
description of the instrument's ingenious mechanical 
design which provides single-dial measurement of 
L, C, and R? You owe it to yourself to be really 
up-to-date about Marconi Instruments—after all, 
they are important tools of your trade. Start with 
the TF 868A. Our leafletG112 contains full details, 
and we'll gladly send you a copy. 

MARCONI INSTRUMENTS LTD • ST. ALBANS • HERTFORDSHIRE • TELEPHONE: ST. ALBANS 36161 

Loudon and the South: Marconi HOLM, Strand, London, W.C.2. Tel : COVent Garden 1234 

Mallarais. Marconi House, 24 The Parade, Leamington Spa. Tol: 1408 North: 30 Albton Street, Kingston-upon-Hull. Tel : Hull Central 16347 

WORLD-WIDE REPRESENTATION 

UNIVERSAL BRIDGE 

Type TF 868A 

Measures inductance or capacitance at I or 10 kc/s, 

resistance at d.c. Measurement Ranges: 1 pH to 

100 henrys, I ppF to 100 µF, 0.1 ohm to 10 Mn. 

Q Range: 0.1 to 10 at kc/s, 1 to 100 at 10 kcfs. 

Tan 8 Range: 0.001 to 0.1 at 1 kc/s, 0.01 to 1.0 at 

10 1,cs. 

,A4 & FM SIGNAL GENERATORS • AUDIO & VIDEO 

OSC/LLATOFtS • FREQUENCY METERS • VOLTMETERS 

POWER METERS • DISTORTION METERS • FIELD 

STRENGTH METERS • TRANSMISSION MON/TORS 

DEVIATION METERS OSCILLOSCOPES, SPECTRUM & 

RESPONSE ANALYSERS • Q METERS & BRIDGES 

IC 112 
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"Why is best" series No 10 

THE very latest equipment is used for testing components for 
Garrard quality gramophone units. The automatic machine illustrated 
above was designed and made in our own laboratory and performs in one 
operation three tests on crystal cartridges for Garrard pickups. Every turnover 
cartridge is tested each side for voltage output on 78 and 3.3¡. r.p.m. and 
at the same time a wave form check for frequency distortion is made. One 
more reason why Garrard units are the finest in the world. 

gewleveet 
AUDIO 
PERFECTION 

THE GARRARD ENGINEERING AND MANUFACTURING CO. LTD SWINDON • WILTS 
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New addition to the Thorn family of 

miniature indicator lampholders designed 
to use the Atlas midget panel lamp which 

is only 0.575" in length and 0.249" 

in diameter 

47h INTRODUCING THE opit 

ROTARY SHUTTER 
LAMPHOLDER 

SHORT AND LONG SHANK VERSIONS 

This lampholder represents an outstanding advance in 
space-saving—the outside diameter of the complete 
device is only -V. Here, then, is the smallest of all 

dimmer indicator lamps. The cap contains a rotary 

shutter with built-in stops to restrict rotation between 
the fully-shuttered and the fully-open positions. When 
fully shuttered there is sufficient illumination for night 
vision. Glass lenses are engraved with the direction of 
rotation and letters indicating night and day conditions. 
The short shank version is designed for panel fitting 
where there is no "Plasteck" panel 
intervening between the indicator 
cap, and the lampholder. The long 
shank version is for use where a 
"Plasteck" panel intervenes and/or 

where the extended length may be 
necessary to suit special installa-

tions. Both components are de-
signed to screw into the standard 

lampholder body used for Plasteck 

lighting L/H body 80/10/0063 

earth return. This can be supplied 
as double pole version if required. 
Colour of cap: red, green, amber, 

blue or clear. Can be supplied with 
28v, 12v or 6`.' bulb. 

AND THE MINIATURE 

PRESS-TO-TEST 
FITTING 

Extreme compactness has been 

achieved in this new "Press to Test" 
component. For installation a 

round hole lt" diameter is all that 
is necessary in the mounting panel. 

The component can be extracted 
from either the front or from the 
back of the panel. There are two 

versions one with 3 terminals 
(solder or screw 1 terminal com-
mon) and the other with 5 tag 
terminations, solder (1 terminal 

common). The internal contact 
assembly are so arranged as to be 

free from normal aircraft vibration 

conditions and pre-determined con-
tact pressures are maintained in the 

design technique. The front indi-
cator plate can be engraved "Press to Test" or for any 

other engraving to suit operational requirements. The 
lampholder cap may be either the indicator or rotary 

shutter type. Colour of cap: red, green, amber, blue or 
clear. Can be supplied with 28v, 12v or 6" bulb. 

I-Or full information write: 
AIRCRAFT COMPONENTS DIVISION 
THORN ELECTRICAL INDUSTRIES LTD 
GREAX CAMBRIDGE ROAD, ENFIELD 
MIDDLESEX. TEL: ENFIELD 5353 
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Inductance 
Tuners 
& VAFIABLF CAPACITORS 
for TELEVISION and AUTO RADIO 

SYDNEY S. BIRD 
& SONS LTD. 

Address for enquir os and sales cr.rrespondence :— 

LONDON SALES & TECHNICAL LIAISON OFFICE, 

3 PALACE MANSIONS, PALACE GARDENS, ENFIELD, MIDDX. 

Telephone : Enfield 8371-3. Telegrams: " Capacity, Enfield.' 

Head Office: POOLE DORSET 

Contractors to Ministry of Supp,y. Post Office, 
and other H.M. Govt. Depts 

Designers and users of radio and 
electronic equipment know that they 
can rely implicitly on the efficiency 
and dependability of • Cyldon" 
Capacitors and Tuners. They know 
too that the exceptionally wide variety 
of types in the standard Cyldon" 
range covers most day-to-day re-
quirements, but that when special 
types are needed the full resources 
and specialised experience of the 
manufacturers are entirely at their 
disposal. 

Equipment manufacturers ore invrted co write 
for literature covering Cyldon "Teletuners 
end Cyldon Trimmers, together with details of our 
complete range or Variable Capacitors and list of 
Agents for Home and Overseas. 
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The,. Unas o.e 

AC MAL SIZE 

— mode «nde, 

U.S. Acence 

from 

Wonchour 

inc. 

NOW AVAILABLE 

FOR 

PROMPT DELIVERY 

-x-

SERIES 'WIRE' 
with 7, 14, 18, 26, 
34 & 50 contacts 

Rigid top or side-entry 

ALUMINIUM HOODS 
complete with cable-clamps 

elBRATION LOCKS 

for 7 to 34 contact 
top-entry hoods only 

SERIES ‘SMRE' 
with 7, 14, 20, 26, 
29 & 34 contacts 

Rigid top-entry 

ALUMINIUM HOODS 

complete with cable-clamps 

X-

SERIES 'M' 
with 5, 7 & 9 contacts 

Rigid top-entry 

MELAMINE HOODS 

complete with cable-clamps 

Locking device optional 

-X-

SERIES ‘SM' 
with 1 and 2 contacts 

Rigid top-entry 

MELAMINE HOODS 

9.099-MV212 

ELECTRo 
METHODS) 
)6-)e-ea- LTD r-6-geke 
(OF STEVENAGE) 

— the foremost manufacturers of 
• 

miniature 
connectors 
GOLD-PLATED CONTACTS 
made from spring-tempered phosphor-bronze 

provide low contact-resistance, 
prevent corrosion and facilitate soldering. 

MELAMINE MOULDINGS 
conforming to B.S.S. 1322 

provide high arc-resistance, 
high dielectric and mechanical strength. 

Full technical data and illustrated 

leaflets forwarded on request: 

ELECTRO METHODS LTD. 

12-38 Caxton Way, Stevenage, Herts. 

Telephone: Stevenage 780 
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WAYNE KERR UNIVERSAL BRIDGE B.221 

SpecIfIcatiOn 

BRIDGE ONLY: 
Capacitance: 0.0092 pF to 10 p.I? 
in 7 ranges. Accuracy ±1% 
Conductance: 0-± 100 nimbo 

In 7 ranges. Inductance: 
lmEI to infinity in 
7 ranges. Measuring 

Frequency: 10,000 radians/sec. 
(1592 cis.) Power Supply: 

110/115 and 200/250 V 40/60 c/s. 
Dimension.: yr er r 7£ 1W 

high. Weight: 25 lbs. approx. 

WITS LOW IMPEDANCE 
ADAPTOR: 

Capacitance: leF-100,000.F 
in 4 ranges. Resistance: 

0-1000 in 4 ranges: Discrimi-
nation on lowest range 50ufl. 

Inductance: 0-10 mil in 4 
ranges. Discrimination on 

lowest range 5mgH. 

PRICES: 

Bridge. £175. Low Impedance 
Adaptor £25 

50 MICRO-OHMS TO 10,000 MEGOH MS .0002 PICOFARAO 

TO 100,000 MICROFARADS, S MILLImICROHENRIES TO INFINITY 

• Accuracy to 025% is achieved with complete stability. • Two decades and 
a continuously variable control indicate independently the resistive and 
reactive terms to four significant fierres. • Adaptors for measurement of 
conductivity, dielectric constant and loss factor of solids and liquids. 

The B.221 is a highly accurate trans-
former ratioarm bridge of very advanced 
design. It provides facilities for the two, 
three, or four-terminal measurement of 
impedance or transfer admittance over 
an extremely wide range at an operat-
ing frequency of 10.000 radians/sec. 
(1592 c/s). 
Measurement is unaffected by the 

impedance of the test leads, which can 
therefore be of any length. Consequently 
the instrument is ideally suitable for 
the determination of temperature co-
efficient of components under test 
conditions or, in fact, any remote in 

is 

situ measurement. A novel mechanism 
automatically displays the cyphers, 
decimals and units of measurement. 
This gives direct reading and avoids 
any confusion which might be caused 
by the large multiplying factors in-
volved. 
The basic range of the instrument 

covers impedances from 10,000 megohms 
to 10 ohms and this is extended to 50 
micro-ohms by the use of the Low Im-
pedance Adaptor. Other adaptors have 
been designed for measurement of con-
ductivity, dielectric constant and loss 
factor of solids and liquids. 

Inductance Meter Type 11.149 

A small portable 
instrument designed 

for the simple and 
direct measurement of 

inductance values 
between 0.05 di and 100t0B. 

Price £65. 

Admittance Bridge Type B.901 

An extremely stable transformer 
ratio-arm bridge designed for 
unbalanced measurements on 
aerials, feeders, cables and 
components at frequencies 
between 50 and 250 Mois. 

Price £175 

2811 WAYNE KERR LABORATORJES LIMITED, ROEBUCK ROAD. CHRESINGTON, SURREY. TELEPHONE: LOWER ROOK 1131 
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High Precision 
Oscillograph Tube 
58KPI 

Quantity production of the 5BKP1 by ETEL is 
making it an economic proposition for more 
designers to incorporate a high precision 
oscillograph tube in a wider range of applications 
than has previously been possible. 
This five-inch tube employs a two-stage distributed 
post deflection accelerator. High P.D.A. ratios 
may be used, and the distortions caused in normal 
P.D.A. systems largely eliminated, with consequent 
advantages in brightness and deflection sensitivity. 
With a P.D.A. ratio of 5: 1 the maximum pattern 
distortion is 2% and the maximum deviation 
from deflection linearity is 2%. 
As can be seen from the adjacent data the 5BKPI, 
with its high sensitivity and low plate input capacitances 
is specially suitable for wide-bandwidth oscillography. 
Full data is available on request. 

Abridged data 
Screen Metal backed Pl green fluorescent medium persistence. 
Other screens available to order. 

Heater Vh = 6.3V • Ih --- 0.55A 

Capacitances x' to x" 2  3pF . y' to y" 1  7pF 
One x plate to all other electrodes less other x plate 3.6pF 
One y plate to all other electrodes less other y plate 1.65pF 

Typical Operation 

Val • . . • 1400   V 
Va2 • . . • 440 to 560 . . V 
Va3 • . . • 1800   V 
Va4 • . . • 4000   V 
Va5 • • • . 10,000 • V 
Vg . . . • -45 to -90 . . • V 
Sx • . • 26.5 . ...   V/cm 
Sy  12 5   V/cm 

Cathode Ray Tubes 
ELECTRONIC TUBES LIMITED 

Kinemead Works, High Wycombe, Bucks • Tel: High Wycombe 2020 
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QUALITY 

Other products include 

PULSE GENERATORS 
CAPACITY COMPARATORS 

TAPE RECORDERS 

STABILISED POWER SUPPLIES 
PHOTOCELL AMPLIFIERS 

etf«lwkeee 
INSTRUMENT CASES 
Attractively constructed of seam 

welded steel, these strong instru-
ment cases are well ventilated and 

stove enamel finished in various 
colours. Available in four standard 
sizes or to your own specification. 

HANDLES 
Made in standard range (4in., 6M., 
8in. and 10M. centres). A wide 
variety of other sizes can be made to 
special order. 

AMP-CHECKS 
Invaluable device designed to facili-
tate current measurements. Installed 
in series with an electrical (or 
electronic) circuit to all points where 
measurements or checks are required 
without open circuiting. 

Metal components available to 
customer's specification and small or 
batch quantities undertaken. 

Experienced in research pro-
jects and prototype construction. 
SUB-CONTRACTORS for sheet metal or 
assembly and wiring. AID and ARE 
approved. 

PHILLIPS st BONSON LTD 
Reg. Offices IMPERIAL HOUSE DOMINION ST. MOGRGATE LONDON EG2 Telephone. MONARCH 5481-5 

Works POND WORKS 8 MILLFIELDS ROAD HACKNEY LONDON E5 Telephone: AMHERST 4331 
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•  

DC-TO-15 MC PASSBAND 
High in performance, but low in size, weight, and cost, the 
Type 515 fits a relatively new requirement area. Besides its 
extra capabilities in applications requiring vertical response 
out to 15 megacycles, it occupies less space and is easier to 
handle than most other general-purpose laboratory oscil-

loscopes. 
Risetime of the dc-coupled 

vertical amplifier is less than 
23 millimicroseconds. Sen-
sitivity is accurately cali-
brated, 0.1 v/cm to 50 v/cm 
in nine steps. A variable 
control adjusts the sensitiv-
ity between calibrated steps 
and out to 125 v/cm. To 
help avoid accidental inac-
curate readings, a warning 
light indicates an uncali-

brated condition when the variable control is in use. A 
balanced network delays the signal 0.25 µsec to permit ob-
servation of the leading edge of the waveform that triggers 
the sweep. Direct input capacitance of approximately 36 
µµf is reduced to approximately 10 µµf by use of the 10x 
attenuator probe supplied with the instrument. 

SIMPLIFIED SWEEP CONTROL 
All 22 of the Type 515's accurately calibrated sweeps are 
selected by the same control knob. This knob also indicates 
the sweep time-per-centimeter when the 5x magnitter is in 
use, making mental calculation of time intervals unneces-

sary. The normal sweep is 
expanded to 50 centimeters 
by the magnifier, and the 
horizontal-position control 
has sufficient range to dis-
play any 10 centimeters of 
the magnified sweep. To 
maintain uniform bias on µsec 
the control grid of the ca-

2J,thode-ray tube for all sweep 
SEC „ speeds and repetition rates, 

the unblanking waveform is 
L . .4 dc-cou pled. 

Calibrated fixed sweeps 
extend from 0.2 µsec/cm to 2 sec/cm. A variable control 
makes the sweep range continuous from 0.2 µsec/cm to 
6 sec/cm. Here again a warning light indicates an uncali-
brated condition when the variable control is in use. 

1E T L 

MILLISEC 

I 

TECHNICAL DATA 

on the NEW Type 515 Oscilloscope 

SO 

VARIABLE 

VOLTS/CM 
2 

S 

UNCAUSIATID 

moor 

AUTOMATIC TRIGGERING 
Automatic triggering is a real convenience in a great many 
oscilloscope applications. This one position, without fur-
ther adjustment of the triggering controls, permits signals 
of widely differing frequencies and amplitudes to initiate 
the sweep, and provides a reference trace on the screen in 
the absence of an input signal. The automatic circuit oper-
ates at a natural rate of about 50 cycles, but synchronizes 
readily with incoming signals from 60 cycles to 2 mega-
cycles. 

Triggering versatility is one of the many highly-useful 
qualities of the Type 515. You can trigger the sweep from 
either the positive or negative slope of an internal, exter-
nal, or line-voltage signal. On any of these signals, you can 
trigger the sweep at a selected amplitude level. You select 

either ac or dc-coupling through the trigger circuitry. You 
can synchronize the sweep with sine-wave signals up to and 
beyond 20 megacycles. You can block out the low-frequency 
component of a composite signal, permitting the high-fre-
quency component to trigger the sweep. These complete 
triggering facilities make possible a steady display of just 
about any signal you are likely to encounter. 

LARGE DISPLAY AREA 
A full 6-centimeter by 10-centimeter linear display can be 
presented on the screen of the new Tektronix cathode-ray 
tube, Type T55P, developed especially for this instrument. 
Characteristics of this new tube help make possible the 

wide signal-handling 
range and excellent 
transient response of 
the Type 515. Accel-
erating potential is 
4000 volts. A T55P2 
is normally supplied, 
but a Pl, P7, or Pli 
screen is available on 
request at no extra 
cost. 

PORTABILITY 
It's a bit unusual for higher performance to come in an 
oscilloscope that's smaller and lighter than previous models. 
But this combination of compactness and performance 
makes the Type 515 most convenient for those more-exact-
ing field applications. Handling ease and simplified controls 
are characteristics also desirable in the increasing number 
of production-line test stations where high performance is 
a new requirement. The Type 515 weighs only 40 pounds 
and measures 93/4 " wide, 131/2" high, 21 1/2" deep. 

OTHER CHARACTERISTICS 
Many of the other features you'd expect to find in any 
Tektronix Oscilloscope are part of the Type 515. Square-
wave amplitude calibrator, sweep sawtooth and gate avail-
able at front panel, illuminated graticule, and electroni-
cally-regulated power supply are some of the "standard 
equipment". New style cabinet with removable sides speeds 
any maintenance that may be necessary. 

TYPE 515 $750 (F.O.B. Portland, Oregon) 

£290.0.0 (Delivered in England) 
The above prices are exclusive of duty. 

Represented in Great Britain by 

LIVINGSTON LABORATORIES, LTD. 
Retcar Street, London N. 19 

Archway 6251 

Tektronix, Inc. 
P. O. Box 831D, Portland 7, Oregon, U.S.A. 

Phone CYpress 2-2611 • Cable: TEKTRONIX 

TWX-PD 265 
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Close tolerance characteristics 
Close tolerances of standing current, slope, balance and 
cut-off add to equipment reliability and life. 

Low impedance 
High anode current at zero bias and low anode voltage 
provide high speed capabilities. 

High slope— controlled cut-off 
A high slope of 12.5 mAJV and a short grid base ensure 
small drive requirements. 

Low cross capacitances 
Sections are physically screened, thus materially reducing 
cross capacitances and permitting sections to be used 
independently. 

The employment of a frame grid construction in this valve is 
largely responsible for its outstanding characteristics. This also 
enables a good noise factor to be achieved in r.f. or i.f. input 
applications thus making the E88CC suitable for use in Radar, 
Communications, Television Studio Equipment, etc. 

Further technical information concerning the E8800 is 
available on request. 

te; Mullard  
COMMUNICATIONS AND 

INDUSTRIAL VALVE DEPARTMENT 

E88CC 
a new 

high speed 

Double 

Triode for-

computing, 
switching 
and scaling 

ABRIDGED DATA 

Vh = 6.3V lh = 300mA 
Computer operation 
Va(b) 150V 
Vg (la -= 100nA) —7.0± I.5V 
Vg (la -= 5.0nA) — I5V 
Vg difference 

(Vg.'—Vg" at la = 100gA) <-2.0V 

Cascode amplifier 
Vb 100V 
Vg(b) +9.0V 
Rk 680 ohms. 
la 15±0.8mA 
gm 10.5 to 15 mA/V 
Noise factor (f 200Mcis) 4.6dB 

Reg (r.f.) 300 ohms. 

Base B9A 

Mullard Limited, Mullard H0111313, 

Torrington Place, London, W.C.1 

ey nivr 323. 



32 W IRELESS W ORLD 

The development and manu-
facture of Loudspeakers for all 
purposes has been our business 
for over 30 years. Whatever 
the application, we are proud 
to have assisted in equipping 

many millions of radio 
and television receivers 
throughout the world with 
Loudspeakers which, in 
design and performance, 
have set a standard of 
their own. 

JANUARY, 1958 
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Putting 

5and5 
together 
These In-Line Connectors are specially suitable 
for plug-in unit construction or small rack 
mounting equipment. 
Well proven plug and socket contacts are used 
and exceptional freedom in dimensional toler-
ances of fixings etc. has been provided for. 
5 and 7-Way versions are available and th3 
Connectors can either be mounted direct to the 
panel where clearance is provided for contacts 
or mounted on stand-off pillars. 
Location is provided by guide pins which are 
polarised to prevent incorrect insertion. 

(
A' E> a AP .8 — APPROVED  

  POWER CONTROLS   
LIMITED 

EXNING ROAD, NEWMARKET, SUFFOLK 

Telephone: Newmarket 3181/2/3. Telegrams: Powercon Newmarket. 
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precision 

and 

craftsmanship 

Take a look at your wristwatch. The odds 

are a hundred to one that in small lettering 

on the dial you will find the words "Swiss Made". 

Throughout the world Switzerland is recognised as the 

centre of craftsmanship in precision mechanisms. When 

you consider the service your watch gives you day after day 

—and the price you paid for it—you may well conclude 

that " Swiss Made" also means sheer value for money. 

It was by no accident that Goldring turned to Switzerland 

for a transcription gramophone motor. Modern 

record reproduction calls for a craftsman-

made mechanism of more than 

average precision and reliability. And 

modern strains on purses call for nothing 

short of real value for money. 

The Goldring-Lenco Transcription Motor 
is designed and made entirely in Switzerland. 
There are three versions (from £17. to. 4. to 
£23. 7. o. including P.T.) which incorporate 
the Lenco transcription arm and the 
Goldring"soo". Your dealer will be happy to 
show them to you—or we will gladly send 
you a descriptive leaflet on request. 

GOLDRING-LENCO 
GRAMOPHONE TRANSCRIPTION MOTORS 

Goldring Manufacturing Co. (Great Britain) Ltd. 

486 High Road, Leytonstone, London, E.II 

(Leytonstone 8343) 
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MURARD 
HIGH EffICIENCY 
POT 
CORES 

hove these outstanding features  
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Mullard  

* Pot core design facilitating rapid assembly 

* Small size 

* High value inductance 

* Low losses resulting in high Q values 

* Very fine setting accuracies 

* Operative over a wide frequency range 

* Controllable temperature coefficient 

Wherever high quality pot cores are 

required, there will be a Mullard type 

available to meet the specification, further-

more, they can be supplied wound to 

customers individual requirements. 

Write now for full details of the compre-

hensive range currently available. 

'Ticonal' permanent magnets 

Magnadur ceramic magnets 
Ferroxcube magnetic cores 

MULLARD LTD., COMPONENT DNISION, MULLARD HOUSE, TORR'NGTON PLACE W.C.I 
MC 255 
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Photograph reproduced by 
courtesy of British Communications 
and Electronics 

CATHODE RAY TUBES 

cUIPP.),% fe. 

...."*e'e'4»,e-TrUblélePa •Jeee—' e .10,1eIre,•,• • 

The recently advertised 4GP., 5BHP and 6EP cathode ray tubes 

are only three of a wide range of instrument tubes marketed by 
the G.E.C. 

The range includes both electromagnetic and electrostatic 

deflection tubes and all are generally available with any one of six 

standard screen phosphors. Other screen phosphors can be sup-
lied to special order. 

Should you have any cathode ray tube problems—consult the 

M-0 Valve Company. You will most probably find a tube in the 

range which is ideally suited to your particular application. If not, 

the Company with its wealth of experience and technical facilities 

may be able to make a special tube for you. 

Products of the M-0 Valve Company Limited, Brook Green, Hammersmith, if 
a subsidiary, of 
THE GENERAL ELECTRIC COMPANY LIMITED, MAGNET HOUSE, 

Some of the many products 
of the M-0 Valve Co. Ltd. 

Transmitting Valves 
Industrial Heating Valves 
Pulse Valves 
Audio Frequency Valves 
Instrument Valves 
High Figure of 
Merit Valves 

Low Noise Valves 
Series Stabiliser Valves 
Rugged Valves 
Vacuum Rectifiers 
Mercury Rectifiers 
Xenon Rectifiers 
Magnetrons 
Klystrons 
T. R. Cells 
Corona Stabilisers 
Geiger-Müller Tubes 
Special Purpose 
Cathode Ray Tubes 

Radar Cathode Ray Tubes 

KINGSVVAY, LONDON, VV.C.2 
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prove to 

yOUlef 
IT DOES 
THE JOB 
EVEN 

b der - - 
Leadinr Radio and T.V. Manu-

facturers, Dealers and Engineers 

—all use the 

ANTIFERENCE STANDARD 

* MADE TO RECMF SPECIFICATION 

* ROBUST CONSTRUCTION 
One-piece Polystyrene interior, no small parts to 
dismantle, no soldering troubles. 

* FULLY INSULATED 
Neoprene insulating sleeve for safety. 

* EFFICIENT IN OPERATION 
Pressure on copper braid over a large contact area 
ensures positive and secure contact. 

* SIMPLE TO FIT—FITTED IN SECONDS! 

ANTIFERENCE 
AYLESBURY. BUCKS. 

Tel. Aylesbury 2511 (6 lines) 

COAXIAL PLUG TVP 1 

COAXIAL SOCKET TVS 1 

COAX/AL PLUG FOR CAR AERIAL LEAJS CRP 2CQ I/6o. 

COAXIAL SOCKE T FOR CAR AERIAL LF3105 CRSI20) 163 

BOTH 

ad 
EACH 

D581575. 
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3 new 
high voltage 

xenon rectifiers 

SHORT HEATING-UP TIME • WIDE AMBIENT TEMPERATURE 

RANGE • NO "CONDITIONING" ON INSTALLATION 

Recent developments in the MuBard 1.25A range of 
xenon rectifiers have led to improved hold-off 
characteristics and higher reliability. These 
improvements, together with the already widely 
recognised advantages of xenon rectifiers, strongly 
recommend these valves for power supplies in 
transmitters, r.f. heaters and similar equipments. 
Xenon rectifiers can be operated over a wide 

ambient temperature range, they are not restricted 
to vertical mounting, they have a short heating-up 
time and require no " conditioning" on first being 
put into service. These features make for great 

eeteeeemmenreeeteem eiwefzedetee.-2e15,4 

4 Mullard  .,• 
etfe,¡ COMMUNICATIONS AND 
ge INDUSTRIAL VALVE DEPARTMENT 

•-q 

w.wwvele•eletie&t-.«izesei'ee.:re 

operational convenience and the N. alves are suitable 
for use in both fixed and mobile equipment under 
all climatic conditions. 

Two of the valves can be used as plug-in replace-
ments for mercury types: the RR3-1250-B in place 
of the RG3-1250; and the RR3-1250A in place of the 
RG4-1250 (CV5) in applications where the peak 
inverse voltage does not exceed 13 kV. Write on 
your company notepaper to the address below for a 
free booklet " High Voltage Rectifiers" which gives 
lull data on these and other xenon rectifiers together 
with details of mercury-filled types. 

ABRIDGED DATA 

Trae No. Base 
(V) (A) I i 

max 

lk (pk) 

(A) 

Ik (ax) Heating-up 
max. Time 
(A) (secs) 

RR3-1250/4B32 B4F 5.0 7.0 10 

RR3-1250A 
Goliath 
Edison 4.0 11.0 p 13 
Screw 

Goliath I 
Edison 
Screw 

5.0 

5.0 

1.25 I 30 

1.25 I 30 

R53-1250E4 I 7.0 I 13 30 

MULLARD LTD • MULLARD HOUSE • TORRINGTON PLACE • LONDON wci 

MVT 330a 
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• More than fifty civil airlines and over thirty air forces fit 
Marconi radio, radar or navigational aids. Airports all over the 
world rely on Marconi ground installations • The armed services have 
entrusted radar defence networks, both at home and overseas, 
to Marconi's • The broadcasting authorities of 75% of the countries 
of the world operate Marconi broadcasting or television equipment 
• 8o countries have Marconi equipped radio telegraph and 
communications systems • All the radio approach and marker beacons 
round the coasts of Britain have been supplied by Marconi's. 

MARCONI 

s5e: 

er 

SYSTEM PLANNERS, 

ELECTRONIC ENGINEERS, 

DESIGNERS AND MANUFACTURERS 

OF AERONAUTICAL, BROADCASTING, 

COMMUNICATION AND MARITIME 

RADIO EQUIPMENT, 

TELEVISION EQUIPMENT, 

RADAR AND NAVIGATIONAL AIDS 

on land, at sea and in the air 

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD ESSEX ENGLAND 1G6 
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for any further technico, 

Technical Ceramics Limited, Wood Burcote Way, Towcester, Northants 
Telephone Towcester 312 



JANti.\Iti', 1958 WntELEss WORLD 41 

GD.I4 

A problem of 

Fluctuating Voltage Supply 

in Echo Sounding 

The up-to-date fishing craft carries 

electronic echo sounders to locate . 

the most promising fishing grounds. 

This equipment has to cope with 

supply voltages that fluctuate over 

a very wide range. In order to 

obtain reliability, and to safeguard 

the life of electronic components 

it is essential to stabilise the 

applied voltage. 

How is this achieved? 

A typical trawler wheel-house showing the Kelvin Hughes Fishing Echo 
Sounder M.S.29 and KH Kingfisher Scale Expander. 

...straightened out by 4dreanee 
In the Kelvin Hughes Models M.S.28 and M.S.29 Fishing 
Echo Sounders, Advance' Constant Voltage Transformers are 
incorporated to ensure reliable long-life performance, even where, 
as on the smaller vessels, the supply may vary 
between — ro°,/,„ and ± 30%. 

¡ht.  'Advance' Constant Voltage Transformers provide a.c. 
voltage stabilisation of + 1% for input variations of up 
to ± 15% at maximum load. For power requirements 
from 4 to 6,000 watts, they are automatic and 
contain no moving parts. 

Technical .'etails and descriptive Leaflet W28 

glegY !ant on request. 

CONSTANT VOLTAGE TRANSFORMERS 

ADVANCE COMPONENTS LIMITED 

ROEBUCK ROAD • HAINAULT ILFORD ESSEX • Telephone: HAInault 4444 
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ThL /c EJ PICX 
Our wide range of capacitors, incorporating all the latest 

developments, are described fully in these new leaflets ... 

SEND NOW for COPIES 
DALY has succeeded in maintaining full capacity 

values and working voltages in more compact 
designs, specially suited to ultra modern 

equipment :— 

DALY 
ELECTROLYTIC 
CAPACITORS 
Condenser Specialists for over 20 years. 

DALY (Condensers) LTD., WEST LODGE WORKS, 
THE GREEN, EALING, LONDON, W.5. Phone: Ealing 3127-8-9. Cables: Dalcyon, London 

ronnoisseur 3 
The turntable with a 4% 

The Connoisseur motor is made for the per-
fectionist. It is one of the finest turntables in the 
world. 
The speed change is arranged mechanically and 

gives a 4 per cent variation on all speeds. A 
synchronous motor, which is virtually vibrationless 
with low noise level and hum indication, maintains 
a constant speed at all settings. There is no 
braking action to obtain speed change. 

The I 2in. turntable is lathe turned in non-ferrous metal. T he 
main spindle, which is precision ground and lapped to mirror 
finish, runs in phosphor bronze bearings. 

A sound, precision engineering iob, the Connoisseur motor 
provides the foundation for perfect reproduction. 

Price £20, plus P. Tax all!, 

PHOTO-FLASH EQUIPMENT • DEAF AIDS 

PRIVATE TELEPHONE INSTALLATIONS 
AMFLIIIERS • D.C. TOWER UNITS 

TRANSISTOR EQUIPMENT 

MAGNETISATION 

EQUIPMENT 

TEST GEAR 

SPEED MOTOR 
variation on all three speeds. 

Matching Connoisseur Pick-up 
Mark II with a frequency range 
from 20-20.000 cycles: 

Pick-up complete with I head 
fitted with Diamond armature 
03/191- plue P. Tax E3/166. 

A. R. SUGDEN 6c CO. (ENGINEERS) LTD. 
WELL GREEN LANE BRIGHOUSE, YORKSHIRE Phone: Brighouse 2397. Grams: Connoiseur, Brighouse. 

OVERSEAS AGENTS: 
SOUTH AFRICA: W. L. Proctor (Pty.) Ltd., 63, Strand Street, Cape 
Town. U.S.A.: Ercona Corporation, 551 Fifth Street, New York 17 
N.Y. 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. 

MAIN DISTRIBUTORS: 

AUSTRALIA: British Merchandising Pty. Ltd., 183, Pitt Street, 
Sydney and H. Magrath (Pty.) Ltd., 208, Little Lonsdale Street 
Melbourne. EAST AFRICA: International Aeradio .East Africa) Ltd. 
P.O. Box 3133, Nairobi. MALAYA: Eastland Trading Co. 1, Prince 
Street, Singapore. 
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HIGH STABILITY 
CARBON RESISTORS 

TYPE 76 

TYPE 75 

TYPE 74 

TYPE 73 

TYPE 72 

ELECTRICAL CHARACTERISTICS 

The electrical characteristic of a High Stability Carbon Resistor depends upon the 
physical size of the units and upon the ohmic value. All the data given below relates 
to the Type 73 Resistor. To obtain the equivalent ohmic values to which the 
information is applicable le the other four sizes of Resistor the following factors 
should be applied 
Type 72 x 1.! Type 74 x 2 Type 75 x 4 Type 76 x 8 

FULL LOAD STABILITY 

Up to 100 K.ohms the resistance change at full load 
with an ambient temperature of 70°C. is less than 
0.75% (average 0.25%) after 1,000 boira operation. 
At 1 Megohm the change is less than I% (average 
075%). 

N.B. On D.C. loading the maximum voltages 
stated in RCL 112 should be observed. 

AGEING AND SHELF DRIFT. 

Up to 100 K.ohms the average change is 0.25% in 
12 months (never greater than 0.75%). For I 
Megohm resistors the average change is 0.6% in 12 
months (never greater than 1.25%). 

CLIMATIC 

Exposure to the two cycles of H.I. humidity as laid 
down In RCS 112 shows a change of less than 0.7% 
(average 0.4%) up to 100 K.ohrns. At 1 Megohm 
the change is less than I% (average 07%). 

TROPICAL EXPOSURE 

Eighty-four days exposure to the standard 25°C./ 
35°C. 100% humidity cycling shows a change of less 
than 1% (average 0.5%) up to 100 K.ohrns, At I 
Megohm the change Is less than 2% (average 1.6%). 

TEMPERATURE COEFFICIENT 
The temperature coefficient is less than 0-04%/°C. 
up to 100 K.ohms. At I Megohm the coefficient 
is approximately 0055%/°C. 

NOISE 
Noise which is generated In a resistor, as the 
result of a direct voltage applied across it, varies 
according to the ohmic value of the resistor, the 
noise decreasing as the ohmic value increases. The 
noise is also influenced by factors such as the size 
of the resistor. 

For noise which falls within frequency range of 0 
to 10 Kc./sec., the Painton high stability resistors 
have noise levels which are between 0.05 and 0.4 
microvolts of noise per applied direct volt, when 
the resistor is dissipating power at its maximum 
wattage rating. 

VOLTAGE COEFFICIENT 
Not exceeding 0.002% per volt D.C. 

13 

1 

DERATING FOR AMBIENT TEMPERATURES EXCEEDING 70.C. 

WATTAGE RATING AMBIENT TEMPERATURE GRAPH 
FROM RCL 112. ISSUE 2) COMMERCIAL DEBATING CURVO 

e ). 

cz, )4*-

RC2—E TYPE 72 

70 80 90 100 110 120 130 140 
AMBIENT TEMPERATURE (DEGREE C•) 

TYPE 
RESISTANCE 
RANGE (ohms) 

12.7 3 S 
3 

150 

I 
,>. .e,,, 

r›,,,e. 

Typ, 7, 

TYPE 71 

70 80 90 100 110 120 1 0 140 
AMBIENT TEMPERATURE (DEGREES C ) 

VALUES OU1SIDE THIS RANGE MAY 
BC QUOTED FOR SEPARATELY. 

150 

72 

73 

74 

75 

76 

±1% 4 — 700K 

±I% 4 — 1.0M 

±1% 20 — 2.0M 

±I% 20 — 3.0M 

±1% 20 — 5.5M 

±2% 4 — -OM 

±2% 4 — 2.0M 

±2% 20 — 4.0M 

±2% 281— 5.0M 

+2% 20 — 9.0M 

±5% 4 — 2-5M 

4 — 5-0M 

-,.5% 20 — 10-0M 

5% 20 — 10 OM 

r._5% 20 — 50-0M 

TYPE 72 73 74 75 76 

Normal Commercial 
Rating 70°C—watts 

1 2 

R.C.S.C. style RC2-E RC2-D RC2-C 0C2-B RC2-A 

R.C.S.C. Rating 
at 70°C—watts 3 1 lj 

R.C.S.C. Rating 
at 100°C—watts 1 

DIMENSIONS 
IN INCHES 

A I 2 

II II 

II II 

(Po I NTQN -‘'eatzwitto-re 0neiteeed 
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. . . a new battery-operated constant speed miniature motor 

The 

tbaelite4 
Manufacturers are invited to write or tele-

phone for full information on this governor 

controlled constant speed motor. Only 

slightly larger than a match-box, the Staar-

Kinder Motor presents a noiseless power 

unit of extremely low current consumption. 

The standard unit is for 6v. operation, 

but the motor can be supplied for 

usage at other voltages up to 12v. 

The Staar-Kinder Motor available only to 

manufacturers. 

11111111111MINIMInIMMMInMaIMMIll 
Staar Electronics Ltd., 

Ormond House, 26/27 Boswell Street, London, W.C.1 

Telephone: CHAncery 8953-4-5-6. Telegrams: Asterisk, London 

The" Little Staar" 
*Sise of unit base-
board only 7r x e. 

*Weight only Mors. 

*Powered by Staar-Kinder 
motor. Operating voltage 
6v., current consumption as 
'ow as 27 rnA while playing. 

*Ideal as the nucleus of a 
midget player, and amplifier 
of extreme portability. 

The pickup of the Little Staar 
is fitted with a robust ceramic 
element transducer with two 
I mm. radius sapphire styli 
suitable for use in all climatic 
conditions. The cartridge can 
be withdrawn and replaced in a 
matter of seconds. The Staar-
Kinder Motor incorporates a 
centrifugal governor to ensure 
constant turntable speed within 
2% whatever the applied voltage 
between 7.5v. and 4.5v. 

Available to Manufacturers only—write 
for full details. 

at tery operated player 

for single 45 r.p.m. records 

A dual purpose turntable centre is available whish 
allows for playing small or large centre -l'oie records 

Sgaar Elect ronics Ltd., 
Ormond House, 26127, Boswell Street, London. 

Telephone: CHAncery 85,53-4-5-6 Telegrams: Aszesisk, London 

W C.I 
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Valuable aids to the 
RADIO SERVICE ENGINEER 

120 PAGE 
POCKET BOOKLET 
A 120 page pocket-size booklet gives 
summarised data i.e. characteristics, 
operating conditions, base diagrams 
relating to Ferranti valves and cathode 
ray tubes. Included also is a comprehen-
sive valve equivalents list. Free copy 

Vaiyas supplied on request. 
4U, 

Toisesion Tubes 

Imsens* 161 

TECHNICAL 

HANDBOOK 

This Handbook contains the fullest 

information about all types of Ferranti valves 

and cathode ray tubes. Complete data such 

as physical details, base connections, ratings, 

operating conditions, etc. Price 7/6. 

Send now for both pub!ications to:-

1111% I LTD 
GEM MILL CHADDERTON • OLDHAM • LANCASHIRE 

London Office: KERN HOUSE, 36 KINC3SWAY, W 

45 

FEI63 
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It pays to specify 

POTENTIOMETERS 

Egen potentiometers can be relied upon. 

Every part, from the tag to the track, is the 

very best of its kind. Add outstandingly 

intelligent design and you see why 

more and more engineers specify EGEN. 

NEW 1i" RANGE 

Measuring lf" diameter, 
Type 181 is without a 

switch. Type 183 has a 

double-pole 

Q.M.B. 

switch and 

Type 243 a heavy-duty double-pole 

Q.M.B. switch specially designed for 

Television. These controls are available with 
tappings at 33%, 50% or 60% of slider rota-

tion, also with terminations suitable for 
printed circuits. 

NEW WIRE-WOUND PRE-SET 
for group assembly 

Among recent additions to the EGEN range 

is Type 189. It has an easily replaceable wire-

wound track with good heat dissipation and 

can be grouped with Type 166 carbon pre-
set controls on a common panel. 

ELECTRIC LIMITED 

CHARFLEET INDUSTRIAL ESTATE 

CANVEY ISLAND • ESSEX • ENGLAND 

Great revelo7ments 
at Bis:ey in 

Pr i nte d 
C i rt. 

P.C.D. LTD. 
(PRI NTED CIRCUIT DEVELOPMENTS) 

AND 

PHOTO PRI NTED CIRCUITS LTD 

announce that they have joined forces, so that under 

the vigorous management of P.C.D. Ltd.. the produc-

tion facilities at Bliley will be geared up to give a 
new and better service to the trade. 

THESE FACILITIES INCLUDE :-

1 48 hour p •otot; pe service from 1 : 1 trans-
parencies. 

2 Speedy production follow up. 

3 Full facilities for blanking, piercing, and ass-
embly—plating in Rhodium. Silver or Gold. 

4 Consistency, reliability, economy in time, 
weight, space. material. 

5 Complete development facilities. 

Try us out— AND SEE THE DIFFERENCE 

nh, -31 
LT» 

PRINTED CIRCLIf DEVÉLOPMENTS 

(INCORPORATING PHOTO PR:N TED CIRCUITS LTD ) 

GUILDFORD ROAD, BISLEY, SURREY. 

TEL: BROOKWOOD 2200 

A member of the Camp Bird Industries Group 



JANUARY. 1955 W IRELESS WORLD 47 

The first 

of the 

11529 
range of 

SILICON JO 
For High Temperature Operation f 

with extremely high ratios of / 

forward to reverse resistance. / 

SX641 SX642 
These diodes utilise a.recently / 

developed glass —pure coppct  

seal which has made possible / 

the production of devices / 

with really outstanding 
/ 

thermal properties. 
/ 

LOWER VOLTAGE TYPES 

ION DIODES 

SX643 SX644 

HIGHER VOLTAGE TYPES 

SX641 5)(642 / SX643 SX644 

Suitable for use as Second 
Detectors at frequencies 

of up to ro Mcls and for the 
majority of other low power g 
circuit functions, including I 

Magnetic Amplifiers. 

Suitable for use as H. T. rectifiers in telecommunication type 
power supplies, and for Blocking and Gating functions. 
Typical ratings for capacitive input circuits at ambient 
temperatures of less than 75°C are given below:— 

Circuit Number of 
Max. 

Rectified 

R.M.S Input 
Voltage (V) 

D.C. Output 
Voltage (V) 

Arrangement Diodes Current (mA) SX643 SX644 SX643 SX644 

Half-wave I ICO 64 106 90 150 

131-phase 2 200 64-0-64 106-0-106 90 150 

Bridge 4 202 128 212 180 300 

For further information, write to the G.E.C. Valve and Electronic Department 

THE GENERAL ELECTRIC CO . LTD ., MAGNET HOUSE , KINGSWAY, LONDON , W .C.2 
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Our Mal Order Service is rperb. Li'. 

Records, Dia rond needles an] Tape acces-

sories guaranteed by return of post. 

CITY SALE & EXCHANGE LTD The High Fidelity 

Specialists 

LOWTHER T.P.I. CORNER REPRODUCER 

This is a very compact speaker and preserves to an amazing degree 
true relationship between fundamental and harmonics whether it 
be low or high frequency. Speech is smooth, forward, and gives a 
feeling of the presence of the artist. Strings, brass and percussion 
alike have a clarity comparable to a concert hall performance. 

Price £93 . O . 

Part Exchange is our speciality. We will give you a fair offer for 
your present proprietary radio goods against the purchase of either 
new or secondhand apparatus. This allowance can be used as 
deposit or part deposit. 

If you want a really fine amplifier to go with this speaker, why 
not the Lowther L.L.16 with Master control unit for same. Prices 
are £40 and £24 respectively. We can assure you that a demon-
stration will leave no doubt in your mind that they are well worth 
it. 

The matching F.M. unit has high sensitivity, negligible radiation 
and a full dynamic range. Price £30'15/7. 

All the Lowther equipment mentioned above and that of leading 
makes, such as Leak, Rogers, Quad, Wharfelale, etc., arc on 
demonstration in our Fleet Street showrooms. 

93-94 FLEET STREET, LONDON, E.C.4 
 ..111111MMI•11.11•1111111111111e  

Phone: FLEet St. 9391/2 

/In A . C. voltage regulating problem? Here's the ready-made answer— 

Write or telephone for further details 

PHILIPS Stepless 
Variatle Transformers 
There are many applications for these handy 
transformers ! Both bench and panel mounted types 
are avai.able for use in the laboratory or for incorporation 
as standard components in manufacturers' equipment. 

• Continuously variable from zero up to 20% above input voltage 

• Toroidally wound 

• Extremely low "no load" losses 
• Can be mechanically coupled for series, parallel or 3-phase 

(star connected) operation 

• Generously rated 

• Fully tropicalized 

• Individual units rated up to 2 kVA 

PHILIPS PHILIPS ELECTRICAL LTD 
RESEARCH d CONTROL INSTRUMENTS DIVISION 

Century House, She Ave., London, WC2 Tel: GERrard 7777 
(PRC031181) 
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fl LW 
rhannelised 
transmitter 
The versatility and reliability 

of this new, tropicalised Mullard 
transmitter make it eminently 

suitable for h.f. en-route, ground-
to-air services and point-to-

point communication networks. 
The GFT.560/2 is of unit 

construction and consists of 
three basic cabinets—r.f. unit, 
modulator unit and power 

supply units—which can be used 
in combination for multi-
frequency working and a 

number of types of emission. 
There are ancillary units 

available that permit remote 
control of the transmitter over 

telephone circuits. 

  , 
Milliard  

Frequency Range 1.5 to 30 Mc/s. 
Frequency Stability to Atlantic 

City 1947 standards. 
Power Output 3kW. c.w., 2kW 

m.c.w. or rit. 
Types of Emission c.w., m.c.vv., 

telephony, frequency shift 
(with external keying unit), 

Al, A2, A3, Fl. 
Output Impedance 600 ohms 

balanced. 
Power Supply 400V,50-60c/s3-phasc 

Mullard 
EQUIPMENT DIVISION 

Specialised Electronic Equipment 

MULLARD LIMITED 

Equipment Division 

Mullard House. Torrington Place 

London • W.C.1 

ME5921 

C* 
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TRANSISTOR A.F. AMPLIFIERS 
D. D. Jones, MSc., DIC, and R. A. Hilbourne, BSc. This book, 
the first of its kind to be published in Great Britain, deals 
systematically with the design of transistor audio-
frequency amplifiers, and gives the circuitry and design 
details of a versatile range of amplifiers, including both those 
for high fidelity reproduction and for public address 
systems. Essential to engineers designing transistor audio 
amplifiers for the first time. 
21s net by post 21s 10d 

WIRELESS SERVICING MANUAL 
W. T. Cocking, MIEE. This, the ninth edition of a standard 
work which has come to be recognised as a reliable and 
comprehensive guide for amateur and professional 
alike, has been thoroughly revised and set in a larger and 
handier format. Essential testing apparatus is described, and 
logical methods of deducing and remedying defects are 
explained. 
17s 6d net by post 18s 8d 

SECOND THOUGHTS ON RADIO THEORY 
Cathode Ray of" W IRELESS W ORLD." Forty-four articles 
reprinted from the popular " W IRELESS W ORLD" series, in 
which the author examines various aspects of elementary 
radio science, explains them clearly, and shows that there may 
be more behind them than is apparent from the usual text-
book. This volume deals with basic ideas; circuit elements 
and techniques; circuit calculations; and some matters 
in lighter mood. 
25s net by post 26s 4d 

ADVANCED THEORY OF WAVEGUIDES 
L. Lewin. Sets out the various methods that have been 
found successful in treating the types of problems arising in 
waveguide work. The author has selected the number of 
topics as representative of the field in which the micro-wave 
engineer is at present engaged. 
30s net by post 31s 

BASIC MATHEMATICS FOR RADIO 
AND ELECTRONICS 
F. M. Colebrook, BSC, DIC, AWL Revised and enlarged by 
J. M. Head, MA (CANTAB). Presents in readable form a 
complete course in basic mathematics for engineering students 
of all kinds and leads on to the more advanced branches 
of mathematics of increasing importance to radio 
engineers. In this revised edition the chapter covering the 
application of mathematics to radio has been enlarged, and 
many new subjects are included. 
17s 6d net by post 18s 6d 

ABACS OR NOMOGRAMS 
A. Giet Translated from the French by H. D. Phippen and 
J. W. Head. This book not only demonstrates the many and 
varied applications of the abac or nomogram, but shows how 
even those without highly specialised mathematical 
knowledge may construct their own charts. It deals 
with both Cartesian abacs and alignment charts and contains 
a large number of practical examples in mechanics, 
physics and electrical engineering. 
35s net by post 36s 

Published by HUH & Sons Ltd Dorset House, Stamford St. London SEI 
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a Widmer 
pay 

STERLING 
for your 

American Type 
Valves 

More and more the world's governments . . se 

makers . . . laboratories are standardizing on American 

types, valves which are obtainable anywhere in the 

world, valves hich you can get from BRIMAR with 

expending dollars. 

BRIMAR valves are readil 

available everywhere, 

and with their cr 

manship, precision o 

manufacture, are 

amongst the finest 

obtainable. 

Efficient ... reliable ... robust ... BRIMAR VALVES are chosen 
for radio and electronic equipments in the fighting services 

and throughout industry. Their rugged dependability can 

contribute so much to your own products. 

Dependable 

BRIMAR everywhere 

N NW! RADIO VALVES 
Standard Telephotteg and CaMos Limircd FOOTSCRAY, SIDCUP, KENT, ENGLAND. 
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PICK-UP arid TRA 

J/V/Fine Equipment For 

Reproducing Sound 

on Disc' / z / 

Well Green Lane, 

Brighouse, Yorkshire. 

SCRIPTION 

OR 

 • Pick-Up (Mark II) 
The Connoisseur Pick-up has a down-
ward pressure of only 5 grams and has 
a frequency range from 20 c/s to 
20 kcis plus or minus 2 dbs on soft 
vinolite discs at 331 r.p.m. 
This is distinguished by its supreme 
quality and high-class finish. This 

it for Hi-Fi enthusiasts. 
obtained off a standard 

3o" eening of coil by magnet 
syste 
Easil placeable armature system. 

Vatieble 3 Spe4Motor 
This is a hjilekifileeielet which meets with the most stringent 

requirements. 
1. Three speeds with 4% variation by mechanical means. No 

braking action applied to motor. 
2. The motor is a synchronous hysteresis type, running in 

substantial phosphor-bronze bearings. 
3. The motor will remain in synchronisation with 25% variation 

of line voltage. 
4. Heavy full-sized die-cast platform, 151in. x 134in. 

This unit is being used in considerable 
numbers by Recording Studios and 
Sound Installations. 

///' //, 4 

/ A. R. SUGDEN 
Telephone: Brighouse 239 61. C 

',Telegrams: Connoiseur, Brighous 
ENGINEERS) 
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ARTICLES IN JANUARY ISSUE WELL INCLUDE 
NEW TYPES OF D.C. AMPLIFIER 

In part 1 of this article an amplifier is described 
which has a response from d.c. to 20 ke/s with a long-
term drift of 100 55V referred to the input. Two ampli-
fiers in a new cascade-balance circuit. are employed. 

POLYPHASE OSCILLATORS 
A discussion of various forms of RC oscillators of 

types which permit several outputs of different phases 
to be obtained. Their stability and harmonic content 
are considered. 

Also the unique monthly Abstracts & References 
feature compiled by the Radio Research Organiz• 
ation of the Department of Scientific and 
Industrial Research 

POST 
THIS COUPON 

TODAY 

Waveguide 
Design 
for 
Die-Casting 
Allowing for wall taper 

Components of a waveguide system which 

are to be manufactured by die-casting must 

have their walls tapered slightly to permit 

the removal of the tool. As a result, a wave-

guide section becomes hexagonal instead of 

rectangular. 

An article in the December issue of ELEC-
TRONIC & RADIO ENGINEER shows how the 
proper dimensions of such an hexagonal guide 

can be determined. 

Original articles by leading authorities are a 
prominent feature of ELECTRONIC & RADIO 
ENGINEER. Regular readership will keep you 
in constant touch with progress in tie entire 
field of electronics, radio and television. 

TO ILIFFE 8x SONS LTD , D0,1SET HOUSE, STAMFORD STREET, LONDON. S.E.1 

Please enter, my name as a ntbscribe. to:— 

ELECTRONIC & RADIO ENGINEER for 12 ',mote; 

commencing wit i the January mue. I ¿otiose remittance 

12. 9s. 

ORDERS CAN ALSO BE BE PLACED THROUGH ANY 
NEWSAGENT. 

NAME  

ADDRESS   

DATE 
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MOVING 

COIL . 

• 

MOVING 
IRON 

• 

THERMO 
COUPLE_ 

• 

qe: 

ELECTROSTATIC 

MEASURING INSTRUMENTS 

IMMEDIATE DELIVERY 
Most Basic Ranges available ex-stock for 
immediate despatch. Special ranges— 
delivery 7/14 days. 

Round, Square or Rectangular patterns 
available, also full range of Industrial 
Switchboard Instruments. Portable and 
Laboratory Instruments. 

We can supply Meters with Non-Standard 
Ranges in Current, Volts or Ohms. To B.S. 
89. Industrial or Precision Grade accuracy. 

We are now able to accept customers' own 
Meters for Scale Drawing and Lettering. 

Clients are invited to inspect the 
display of instruments at our New 
Offices and Showrooms. 

it 

Manufacturers of 
Elect onic Equ pment 
to A.I.D. Standards 

Contractors to 
G.P.O. and othe • Govt. Dents. 

May we quote for your requirements 

• • 

Weston Model S1.57 
Rectangular Flush S" x 4" approx. 

Stockists of Meters by 
Weston, Turner, Baldwin, 
E.A.C., Weir and other 
leading manufacturers. 

'Si • 

nders 6lecireentes • 
103,HAMPSTEAD RO., EUSTON,N.W.I. Tel. EUSton1639 LTD. 

THE LINEAR `DIATONIC 
A HIGH FIEELITY ULTRA LINEAR AMPLIPER 
A special feature is the compactness of the 
unit. Full advantage has been taken of 
latest component miniaturisation develop-
ments to produce a 10-watt Hi-Fi push-
pull amplifier incorporating tone control 
preamplifier stages within the measure-
ments of 9 x 7 x bum. 

In addition two high impedance input 
sockets are provided for microphone and 
gram, etc. Each input has its associated 
vol. controi, five B.V.A. valves are employed 
ECC83, ECC83, EL84, EL84, EZ81. 

H.T. and L.T. power supply point is 
included for a radio tuner. 

L45 MINIATURE 4,5 WATT 
QUALITY AMPLIFIER 

Sine only 6u S x olio, high. 12 il.h. Negative Pe,,lba.•k. 
Sensitivity 30 tu.v tot tun output. 3 Mullen! raft., 
FAX83 Twin Triode £L84 Power Output. EZ90 
Separate Bass and Treble Controls. For 200-250v. 
50 op.s. A.C. Mains An ideal unit for use with Grain. 
or Mike. Output matching fur 2-3 ohm speakers. 
Retail Price £5.19,:e. 

LT/4.5 TAPEDECK AMPLIFIER 
A complete unit reedy fur connection to 200-250v. 
50 op. A.C. Maims 2-3 ehm uptake and practicallv 
any make of licol,. Negative feedback. emodirit lot 
adjustment by suulti•tmeitiott switch for 3/. 75. 151e. oror 
sea Retail Price 12 Gas. 

LG. 113 WATT GRAM AMPLIFIER 
°eared else 65..41 o 251e. For 200-200v. 20 on,. 
A.C. Mein. Cont.:de Tone, Male+ On-011. and 
Yount,. Output far 2-3 .Szti ›peaker. 49 ,9. 

WITH INTEGRAL PRE-AMP 

SIZE ONLY 9-7-61-ins. 
Weight. 1241b. Power consumption 90 watts 
For 200-230-250 50 c.p.s. A.C. mains. 
Outputs for 3 and 15 ohm speakers. 
Chassis stoved Grey—Blue 2 RETAIL 
or Gold hammered finish.  

PRICE 

Attractive Cover with 
Chromium carrying handles now available 
at 17/6. 

From your local stoclust or, uf in difficulty, direct from .s 
Send S.A.E. :or descriptive literature 

TRADE AND EXPORT 
ENQUIRIES 

to 

GNS. 

LINEAR PRODUCTS LTD. 

FREQUENCY RESPONSE 
± 2 d.b.. 30-20,000 c.p.s. 

MAXIMUM POWER OUTPUT 
In excess of 14 watts. 

RATED OUTPUT 10 WATTS. 

SENSITIVITY 
Volume (1) 22 millivolts for rated 
output. 
Volume (2) 220 millivolts for rated 
output. 

TREBLE LIFT CONTROL 
Continuously variable -I- 6 d.b. 
to -13 d.b. at 12,000 c.p.s. 

BASS CONTROL 
Continuously variable + 13 d.b. 
to -18 d.b. at 50 c.p.s. 

HUM LEVEL 
Referred to max, mum output and 
including integra pre-amp -60 

d.b. 

HARMONIC DISTORTION 
0.19% measured at to watts. 

NEGATIVE FEEDBACK 
Total 32 d.b. including 24 d.b. 
in main loop. 

5-9 MAUDE STREET, LEEDS, 2. 
Tel. 13116 
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OcceusficaL 

For the closest approach 

to the Original Sound— 

that your enjoyment 

and appreciation of music 

may be unimpeded 

Please ask for illustrated literature 

describing the QUAD II 
Amplifier, FM Tuner 

and Electrostatic Loudspeaker. 

ACOUSTICAL MANUFACTURING CO. LTD. 
HUNTINGDON, HUNTS. 

HUNTINGDON 361. 
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telDCOLP\ 
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SOLDERING INSTRUMENTS 

ALLIED EQUIPMENT 

IllUrTRATED  
DETA.HABLE 

BIT MODEL 

LIST No. 64 

Protective 

Shield 

List No. 68 

ADCOLA 

bre LB BITS 

s_VAILABLE 
FROM STOCK 

CATALOGUES HEAD OFFICE SALES 48 SERVICE 

ADCS:LA PRODUCTS LTD., 

GAUDEN ROAD, 

CLAPHAM HIGH ST., 

LONDON, S.W .4. 

TELEPHONES 

MACaulay 3101 
& 42/1 

OHMS? 
RATING? 
TOLERANCE: 
  it's easy with 

Continuous Storage Units 

Thousands of LAB Continuous Storage Units are 
daily solving the problem of control and storage of the 
great range of resistors. Compact, and capable of 
storing up to 720 separate resistors, LABpak make 
selection positive, simple and speedy. Now that 
Ceramicaps, Histabs and Wirewound resistors have 
been added to the carded range, the usefulness of 
LABpak storage units is enhanced. 

FREE with any purchase of the LABpak range, 
these units are the complete answer to the storage 
problems of small production units, laboratories, etc. 

MAKE UP YOUR ORDER TODAY 
- DELIVERY EX-STOCK 

All LABpak resistors are carded in ohmic value, rating and 
tolerance, colour indexed and tabbed for eaiy selection. 

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

THE RADIO RESISTOR CO. LTD. 
SO ABBEY GARDENS • LONDON • N.W.8 

Telephone: Marda Vale 5;22 
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MASS PRODUCED TO FINE LIMITS 

Wherever pressings are 

needed . . . whatever the 

quantity or material, Ariel 

can meet your requirements. 

A modern large capacity 

plant is available for press 

work up to 50 tons to 

extremely fine limits. If you 

need stampings of quafity 

remember the name ... 

ARIEL 
PRESSINGS & ASSEMBLIES 

SEND YOUR ENQUIRIES TO: 

ARIEL PRESSINGS LIMITED, NORTH STREET, ILKESTON, DERBYSHIRE 
Tel.: Ilkeston 3651 Grams: Ariel, Ilkeston, Nott:n. 
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Sound Value for only £32 complete 

Armstrong Api 
HIGH FIDELITY AMPLIFIER & PRE-AMPLIFIER CONTROL UNIT 

BRIEF SPECIFICATION Output: 10 watts rated; 20 watts peak. 

Frequency Response: 10-100,000 c.p.s., within IdB 15-30,000 c.o.s. Distortion: 

less chan 0.1"„. Damping Factor: 40. Hum Level: Better than 80dB down. 

NFB: 3 loop, main overall loop 28dB. Sensitivity: 8mV (Gram input A) 

for 10 watts. Spore Power Supplies, 320v, 45mA and 6.3v, 2A. Valves: 

Pre-amp ECC83, EF86. Amplifier GZ34, ECC85, EF86. 2 x EL34's. Controls, 

I. INPUT—Mit. Radio, Tape, Gram (in conjunction with 4 position pick-up 

matching selector). 2. EQUALISER-6 position. 3. FILTER-6 position. 

4 & 5. BASS & TREBLE (both lift & cut I 5dB). 6. VOLUME. 

Tape Output Socket on rea - of Control Unit. 

Matching VHF Tuner —FM6 I —E22/ I/0. 

• 

AVAILABLE FROM LEADING HIGH FIDELITY DEALERS THROUGHOUT THE COUNTRY 

Write for free descriptive literature so Dept. WWI. Armstrong Amplifiers Ltd., WARLTERS RD., HOLLOWAY, LONDON, N.7 

LEEVERS RICH 

MAGNETIC RECORDERS 
for 

PROFESSIONAL, INDUSTRIAL w' 
& SCIENTIFIC APPLICATIONS 

The Series E Recorder has 
been introduced as a high-quality 
general-purpose macaine for audio work 
such as master recordings for transcription to 
disc, and aso radio or 7V. Special versions are available 
for such purposes as recording sub-sonic phenomena, stereo 
recording, and multi-chanrel instrumentation. A unit plug-in ampli-
fier system is available covering a wide field of application. 

The Series E mechanism is also adaptable for special control systems giving wide 
speed range or extreme accuracy of linear speed over long periods. 

* AUDIO PERFORMANCE OF A HIGH ORDER * ADAPTABLE FOR ALL MOUNTING POSITIONS 
* STABLE OPERATION OVER LONG PERIODS * UNIVERSAL SPOOL ACCOMMODATION 

* ROBUST DESIGN AND CONSTRUCTION * PRECISION TIMING METER 
* EASY ACCESS FOR SERVICING * PROTECTED FOR TROPICAL USE 

LEEVERS-RICH EQUIPMENT LTD.' 
78B Hampstead Road, London, N.W. 1 EUSton 1481 
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music quality transmission 
in band 5 with 

NEW 600 Mc/s LINK 
This new Mullard development will be of 

particular interest to broadcasting autho-
rities with requirements for fixed or mobile 

music links. 
It has an obvious potential in OB appli-

cations, particularly in areas where the lower 

VHF bands are overcrowded. 

Frequency band   66o to 665 Mc's. 
Audio response  50 C/S to IO kC/S ± 2dB 
Modulation system F  M. 
Deviation   35 kcis. 
Transmitter output power   to watts 
Audio input  Odbm 

(Alternatively a local 
handset may be used.) 

Output   + to dbm 
(Alternatively 0.5 W into loudspeaker). 

Power supplies . I 10-120 & 200-250 volts A.C. mains 

Mullard 
SPECIALISED ELECTRONIC 

EQUIPMENT 

MULLARD LIMITED 

EQUIPMENT DIVISION 

MULLARD HOUSE 

TORRINGTON PLACE 

LONDON W.C.1 

e ME613a 



56 W IRELESS WORLD JANUARY, 1958 

HERE'S the precision Tape Unit 
combining superb performance 

and presentation. The brilliant new 

High Fidelity Tape Unit 

Here's something that everyone interested in sound repro-
duction will want to see and hear ... a completely new Tape 
Unit all ready for addition to an existing Hi-Fi system. It's 
packed full of attractive features! Recording amplifier is 
incorporated with erase and bias oscillator. Playback 
equaliser and pre-amplifier is integrated with the deck. 

The control panel is superbly styled in modern high impact 
polystyrene to give a streamlined design. And note these 
refinements! A precision numerical position indicator, 
electronic recording level band indicator, plus a bias control 
and erase cut-out switch. This allows compensation for 
characteristics of any tape, plus advantage of superimposition 
without automatic erasure. 

55 
GNS. 
including 
tape ani 

spare spool 

SUPERIOR 

TAPE UNI T FOR THE 

SERIOUS ENTHUSIAST 

2 speeds — 7r/sec. and 3r/sec. 

With calibrated compensating control, 
for various tape characteristics. 

Control for superimposition of new 
recording over old — retaining both. 

For use in conjunction with existing 
audio equipment. 

THE DULCI COMPANY LTD., 97-9? VILLIERS ROAD, LONDON N.W.2. WILLESDEN 6678/9 

INTRODUCING THE COMBINED POWER PACK AND AMPLIFIER FOR 

THE " MAXI-Q" PRE-SET OR VARIABLE F.M. TUNER WHICH NOW 

OFFERS YOU A COMPLETE RECEIVER 

rr
--- MAINS 

TRANSFORMER 

EZ80 

POWER PACK & AMPLIFIER 
CASE DIMENSIONS-
65/13'S 41/8"I( 

ROT I 
0/ 

ECL82 

ilt4f11 

SAMA 
l2AH8 

IFT.II/10.7 

6 8A6 
STATION 

TRIMMERS 

SOAR FT.II1 
10.7 hn id 

STATION 
SWITCH 

V H F /FM PRE-SET TUNER 
CASE DIMENSIONS - 

VOLUME & 6 5/8« X 51/8.X 51/4» 
MAINS ON/OFF 

each winding is 90 and the coupling critical. Can size 
COILS, TYPE Li, Ti and T2. Specially designed 
dust core tuning, 3/11 each. 
THE "MAXI-Q" PRE-SET F.M. TUNER is available completely wired, assembled, valved and housed in a sturdiiy made 
gold-hnished cover at £8,11/5, plus £3 8,7 P.T. = £12. 
VARIABLE F.M. TUNER completely assembled at £7117/2, plus £3 ,2,10 P.T. £11 (carriage 3,i-, terms c.w.o.). 
GENERAL CATALOGUE covering technical information on full range uf components, post free. 
TRADING TERMS for direct postal orders, c.w.o., plus appropriate postai charge Please send S.A.E. with all enquiries, 

Full constructional details, point-to-point wiring diagrams 
and alignment instructions for building the "MAXI-Q" 
COMBINED POWER PACK AND AMPLIFIER, 
PRE-SET F.M. TUNER and also the VARIABLE 
TUNED version are given in Tecnnical Bulletin WTB.8, 
I 6. 
POWER PACK AND AMPLIFIER. This unit consists 
ot Mains Transformer, EZSO and ECL82 valves, Volume 
Control complete with mains on 'off switch and is housed 
in a gold-finist ed caie. Power supplies available for any 
tuner—Heater 1.5 amps at 6.3V. H.T. from 220 V. at 
50 mA ro 265V. at 20 rnA. 
The unit is available completely wired and ready for use 
at £5;1CU-, plus 2,6 carriage or availabte in kit form at 
£5. 
PRE-SET F.M. TUNER. Completely punched chassis, 
screens and bronze-tinisbed cover, 19/, Station Indicator 
Plat, 1 1. Three-position switch, 4,3. Station Condenser 
Trimmers, 3-9 pF. 2:-. 
RATIO DISCRIMINATOR TRANSFORMER. RDT 
1,10. 7 Mc s. Secondary winding of bifilar construction, 
iron dust core tuning, polystyrene former, silver mica 
condensers. Can size 1 in. sq. x 2lin. high, 12-6. 

TRANSFORMER, IFT.11/10.7 Mc/s. Miniature 
I.F. of nominal frequency 10.7 Mc/s. The " Q" ot 

13 16in. sq, x 11m. high, 66. 
for use in this unit, are wound on polystyrene formers complete with iron 

DENCO (CLACTON) LTD., (Dept. W.W.) 357/9 Old Road, Clacton-on-Sea, Essex 
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the ,,toe- econossleafreeked 
wee/loose aleeseitlee 
lefruie sysfeeekt 
wee offeeee / 
Our new series of matched "Prelude" cabinets 

has been acknowledged as the basis for a true 
High Fidelity system at really realistic cost. 
These contemporary-style cabinets in satin-
striped sapele veneers are clever!y designed and 
beautifully finished. Although their smart 
appearance gives no hint of it, they are supplied 
in ready-to-assemble form and put together in 
a few minutes with a screwdriver. When used 
in conjunction with suitable Stentorian speakers 
and the WB.r2 Amplifier, they give absolute 
realism in reproduction at far lower prices than 
have hitherto been possible. 

Examine the full range of WB products and 
judge for yourself. Name of nearest stockist and 
fully descriptive leaflets gladly sent on request. 

Model H.F. 1012 
10" Die-cast unit, 12,000 
gauss magnet. Fitted with 
cambric cone, and uni-

, versa! impedance speech 
't coil matching at 3, 7.5 and 

15 ohms. Handling capa-
city, 10 watts. Frequency 
response, 30 c.p.s.- I 4,000 
c.p.s. Bass resonance, 
35 c.p.s. 

(inc. P.T.) £4 . 19 . 9 

STENTORIAN VHF/FM TUNER 
designed to provide perfect reception even in 
districts normally regarded as out of range of FM 

transmissions. Wide frequency range: 87.5-108 Mc/s. 
covers all proposed British 
stations, also many Conti-
nental and U.S.A. 

Price £25 

See and hear all WB 
lines at our London office 
(109 Kingsway, W.C.2) 
any Saturday between 
9 a.m. and 12 noon. 

"Prelude" Bass Reflex 
Console Cabinet 

Will provide outstanding repro-
duction when used in conjunction 
with Stentorian r or 10 units, 
provision also for Tweeter Unit. 
Size: 33" x lr x 19/. 

Price £1 1.1 1.0 

"Prelude" Bass Reflex 
Corner Console 

This most attractive cabinet has 
been specially designed to utilise 
the natural acoustic properties of 
the walls, and is also obviously 
suitable for use where space-saving 
à a consideration. It is sturdi4y 
constructed to take every advan-
tage of Stentorian 8" or 10' units, 
with provision for Tweeter Unit. 
Size: 33" x 21" x 17. 

Price £10.10.0 

THE WBI2 

"Prelude" di -Fi Console 
Cabinet 

Takes any make of tape-deck or 
record player, amplifier, pre-
amplifier control unit, and radio 
tuner. Size: 33" x 19" x 19r. 

Price £13.13.0 

"Prelude" Hi -Fi Table 
Cabinet 

Will accommodate any make of 
tape-deck or single record player, 
amplifier, pre-amplifier control 
unit and radio tuner. Size: 
17r x 104 x 18r. 

Price £9 .19.6 
Details of suitable W.B. Tables availabk 

on requesi. 

HIGH FIDELITY AMPLIFIER 
was acclaimed by all the 
leading experts when it was 
first introduced. In its 
improved form, it is now 
available with a choice of 
control units. Standard for 
crystal pick-up, and Major 
for all types. Main Ampli-
fier, E18.10.0. Standard 
control unit, f9.0.0. Major 
control unit, E19.10.0. 

lèntonky 
WHITELEY ELECTRICAL RADIO CO. LTD • MANSFIELD • NOTTS 
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whar e dav dated, NE 1Z9E57 
ALAND 

wl 0/FSB 
_ - 

(Inch purchase tax 74s. 10d.( 

This is the best 10" speaker in the Wharfe-
dale range and gives excellent results in the 
AF 10 Reflex Cabinet fitted with Acoustic 
filter. 

Made and Guaran'eed by 

WHARFEDALE WIRELESS 
WORKS LTD. 

IDLE BRADFORD 
YORKSHIRE 

Telephene: Idle 12.3516 

Grams: Wha, fedel,Idle,Bradford 

Delivery 14-21 days 
for most types 

* Operating from 1 Milliwatt to 
1 Kilowatt with up to 96 change-
overs at 10 amps. per contact. 

* Most models can be fitted with dust covers or her 
metically sealed. 

* Range includes certain models hermetically sealed, 
all metal gas filled with glass base, and built-in ad-
ustable thermal delay. 

* Post Office types 3000 and 600 relays of our own 
manufacture to specification. Guaranteed to 
full A.I.D. and I.E.M.E. standards. 

Sole cone's! ionaiees tor U.K. and Donennoru on behalf of M.7 

ased 

6. cu. "1 have fitted my 11710/FSB 

statement. sp into ft. refkx cabinet, and to say eaker a 

pectations an that I am more than p/e with the lt would be an under-

The resu exceeds zny ex-, d the impression Perfora   I , 
smooth respon get is of a clean 

se of very wide range. 

" 'To the best of my knowledge  Mmine is the first 
larger sized Wharfedale speaicer  the district; 
but if the reaction of the several Mterested en-
thusiasts who have seen and heard this speaker 
is any indication, I thin that the Wharfedale 
population in this dist k rict will grow rapidly. 

"I might add in conc/usion that in the course 
ofirty work with a Broadcasting service 1  regularly 

listen  to a speaker which costs about ten 
times as much as the W/O/FS/3, but my 
M1Pression is that it can show the Wharfe-
dale little if anything in performance." 

(Materiel Technique 
Industriell 

5 bYRON ROAD, HARROW, MIDDLESEX. Telephone: HARrow 7797 9 
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THE VALVES FOR J BAND OPERATION 

— —  

'ENGLISH ELECTRIC' 

THE M555 

can be supplied for fixed 

frequencies within the range 

14,000 to r6,500 Mc/s. 

KLYSTRON TYPE K346 

This is generally similar to type K343 with mech-

anical tuning from 14,500 to 17,000 Mc/s. 

MAGNETRON TYPE M555 

This is a new packaged magnetron for 

pulse operation in J Band with a peak 

input power rating of 240 kW. Par-

ticular care has been taken to 

produce a compact, rugged valve 

for air-borne applications. 

KLYSTRON TYPE K343 

This is a low voltage reflex klystron for 

J Band operation with a minimum power 

output of 20 mW at 350 volts. The moulded 

base and flying leads specially commend it for 

high altitude operation. It has mechanical tuning 

covering the range 12,000 tO 14,500 MC/S. 

Both these klystrons, which may be used in conjunction with the M555 or in other 

J Band applications, have 30 to 8o Mc/s electronic tuning. The output connections 

are American type UG419/U feeding into No. 18 Waveguide. 

A4 

ENGLISH ELECTRIC VALVE CO. LTD. Chelmsford, England 
Telephone: Chelmsford 3491 

41'95 
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A new wide range 

1111111:73.11111 
111111101111111111 
MEIN 

DELAYED 

 111111111111111111 
:1111111/111111".  

* OUTPUT VOLTAGE CALIBRATED 
TO WITHIN -= 2% 

Negligible overshoot on any range—no 
sag on long pulses. Width continuously 
variable from 0.2 psec to 2 secs. -1- 5%. 
The most accurate and versatile box of 
pulses yet made available to electronic 
engineers. 

SQUARE PULSE GENERATOR 

NAGARI1 
OS Cl LLOSCOPES 

We engineered the best 
We just weren't satisfied with the best when we 

engineered the Tannoy Variluctance Pickup Cartridge. 
Our design engineers went to work right away and 

perfected the " Complidex," a brand new stylus 
assembly that utilizes with even greater efficiency both 
the cantilever and variable reluctance principles. Using 

a combination of two distinct metals our design 
engineers overcame the inevitable compromise between 
magnetic and mechanical requirements entailed by a 

conventional homogeneous material. Result—the new 

SPECIFICATION 

Each cartridge hand-made and laboratory tested 
Frequency response within zdB to 16,000 Kcs. 
No resonant peaks 
No undamped resonances in sub-supersonic rang, 
Simple turn-over mechanism 
Stylus assemblies completely independant 
Instantaneous replacement of styli without 

use of tools 
Optimum lateral to vertical compliance ratio 
Very low effective dynamic mass 
Output: 20 mV at t 2 Cm per second 
Termination load: so,000 ohms. 
Tracking weight: 6 grams for all discs 
Available with either diamond or sapphire styli 

TANNOY Mark II `VARILUCTANCE' PICKUP CARTRIDGE 

Tannoy• Products Ltd. (Practitioners in Sound), 
West Norwood, London SEz7. Telephone: Gipsy Hill 1131 \TAMIger, 

Model 5001 with accurate Time 
& Voltage Calibrations. 

Rise time 10 mbasec independent of 
pulse width. 

Square Wave Output 0-25 cts to 2.5 
Mc! ,, Waveforms show 0.2 msec. pulse on 25 
cm/ msec. sweep; 10 million to 1 range of 
pulse rate, width and delay calibrated by 
direct reading dials within 5%. 

Internal Multivibrator of new type 
gives highly stable frequencies contin-
uously variable from 0-1 cis. to 1 Mc/s. 

Externsl Trigger from signals of any 
waveform and polarity at amplitudes 
down to 0-2 V and frequencies up to 2.5 
Mica. 

Single Pulses at any range setting by 
push button. 

Delay of Pre-Pulse to main pulse— 
jitter free and continuously variaWe from 
0-2 msec to 2 secs; Pre-pulse output 20 
volts positive or negative-0-2 ewe wide. 

Main Pulse amplitude-20 mV to 
50 V positive or negative. 

NAGARD LIMITED 

18 Avenue Road. Belmont. Surrey 

Telephone VIGilont 916112 

then improved it 
" Complidex" Stylus has increased magnetic efficiency 
within the gap plus improved mechanical efficiency of 
the cantilever. Further development gives correctly 
graded damping without disturbing the optimum 
vertical-lateral ratio of compliance. 
Like their predecessors, the new "Complidex" Styli— 
with either sapphires or diamonds—allow instantaneous 
replacement without tools. The new " Complidex " 
Styli can be used to convert the original 
(Mark i) cartridge to Mark ir specification. 
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for Industrial Research 

A new simultaneous 

dual-channel 

tape recorder 

Series 3C/FN 

THE Ferrograph Series 3C/FN, illustrated 
here, is a simultaneous dual-channel instru-
ment, using staggered heads, which offers 
special facilities to those engaged in medical, 
aeronautical and other scientific research. 
Besides the normal ability to record simul-
taneously time pulses on one track and 
intelligence on the other, it becomes immedi-
ately obvious that many forms of comparative 
measurement, stereophonic sound, or indeed, 
any two activities capable of being trans-
lated into electrical phenomena (within its 

frequency and phase shift limitations) can be 
recorded simultaneously and replayed when 
required. Thus, the scope of such an instru-
ment, when used for Research purposes, is 
almost unlimited. 
Our wide experience in the design, manu-

facture and application of high precision 
magnetic tape recording equipment in Industry 
will be made freely available to you on 
request. 

717e/ecomea,r«,e areffl--7511er-ealp7 
BRITISH FERROGRAPH RECORDER CO. LTD., 131 Sloane Street, London, SWI. Tel: SLOane 2214/5 & 1510 

A Subsidiary of Wright and Weoire Limited 
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itlEm0/, 
\,A\rrR 
problems 

can be solved with 

=ID 
LI Ij031-t 
SHAFTING 

THE " impossible " becomes 
practical with the applica-
tion of flexible shafting. 

We are experts in this rapidly 
developing field and can show 
you how to operate any element 
requiring rotation or push-pull 
movement, or both. Distance 
from control to point of applica-
tion presents no difficulty. 

Consult us on any of your 
remote control problems. 

Flexible Shalt Handbook 
avutlable to technicians on 
request to Dept. FP. 

fl-E%i e SfileetiNG 
REMOTE CONTROL 
POWER DRIVES 
a nd COUPLINGS 

Co. OP Cam sonviammi LTD 
MOUSTIRIAIMIL 

BRITANNIA WORKS, ST. PANCRAs WAY 

LONDON, N.W.1. Tel: EUSton 5393 R C.5  be 

For better indication 

1111 

1111111111111! 11111111111111111111111111111111111111111111111111111111111 

11111111111111111111111 11111111111111111111111111 

11111111111111111111111111111111111111111111111111111111111111111111 

fit a 
fliw,« neon 

1111111111111111111111111111111111111111111111111111111111111111111111111111111 1111 1111111 11 

1111111111111 liii 

With its distinctive colour indication 

and almost indefinite life, a Hivac 

Neon is the best indicator for a wide 

range of domestic and industrial 

electrical equipment. Its easily seen 

light serves as a visual check that 

an appliance is working as required. 

Look at the advantages: 

* Extremely long life without 
sudden failure 

* No filament to break 
* inexpensive and easy to instal 

* Shock resistant 

* Negligib:e power consumption 

* Operation on a wide range of 
A.C. or D.C. voltages 

"i;446-10tezi,eiltotel 
There's a type for every purpose— 
write for tub details 

iii 

11111;1 

111111 

Stonefield Way, South Ruislip, Nlichix. Ruislip 3366 
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switch, . to Supees 
In buying solder for manufacturing purposes there is only one sound 

principle . . . buy the best. 

Otherwise you are risking the dependability of your products and the 

reputation of your firm. 

Incorporating Enthoven's 

unique 6-channel stellate core, 

SUPERSPEED is everywhere 

recognised as the most efficient 

cored solder wire for general 

assembly work on radio, television, 

electronic and tele-communication 

equipment. But there is 

also an Enthoven solder product 

that is the best for every other 

engineering and manufacturing 

application. Please write today for 

the new edition of our brochure 

"Enthoven Solder Products" 

—or consult us quite freely 

on your particular problems. 

ee 1! 

By relying on ENTHOVEN for all your soldering 

requirements you are banking on the best known name 

in the industry— a name that represents nearly 150 years 

experience in non-ferrous metals and an incomparable 

record in research and development. 

ENTH OVEN SOLDER PRODUCTS 
NTHOVEN SOLDERS LT.D. DOMINION BUILDINSS. SOUTH PLACE LON DON E.C./. MONarch 039: 
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S.936: Normally off 
S.938: Normally on 

REGD. TRADE MARE 

H.F. 

INDICATOR 

METER  

Type 2 

A remarkable valve voltmeter for test or alignment 
of H.F. Rep-aters, Ampli .ers, networks, etc. 20 
m!v to 2.5 y in 3 ranges. 3 to 300 mcfs. Shunt C 
at R.F. only 1.5 pf. b. tabilisei valve bridge circuit. 
Very small insulated probe unit 

.TELENG' 

DEPENDABLE TEST METERS 
for Extended Aerial and Wired T/V 

Systems 

SIGNAL LEVEL METER Type SL3/B 

A battery operated valve voltmeter for measurement 
of Television, Television Sound and F/M signals as 
would appear at the down lead end of Aerial 
Installation or on Cabling of Wired Television or 
Communll Aerial Systems. 

COMPREHENSIVE ILLUSTRATED 

LISTS ON REQUEST FROM— 

WITH THESE ADVANTAGES 
* Turret channel selection. 
* Audible signal recognition. 

* Free from interference njectlon 
via input. 

* Probe unit for cable 
measurements with 

min mum mis-
matc.i. 

RANGE: 25 eV to 
25 mV in three 
(attenuator) ranges, 

or wit's probe-250 .V to 250 mV. 
Frequency covertge: 40 —220 
mc/s (Bands 1. 2 & 3). 

TELEFUSION ENGINEERING LTD. 
WORKS, CHURCH ROAD, HAROLD WOOD, ROMFORD, 

Tel. Mgre»urne 2901  

ÁRCOLECTRIC 
SWITCHES & SIGNAL LAMPS 

T.60) 
3-amp., 250e. 

S.L.90/S8 
Low Voltage 
Signal Lamp 
or M.E.S. bulbs 

K.75: Small Pointer Kno5 

ESSEX 

S.L.81 
Neon Signal Lamp 

hoe fixing 

t.622, roggie Switch 
D.P.C.O. 3-amp., 250v 

Write for Catalogue No. 131 

ARCOLECTRIC 
WITCHES• LTD 

CENTRAL AVENUE, WEST MOLESEY SURREY. ELEPHO MOLESEY 4336 (3 LINES) 
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HEADQUARTERS BUILDING. WASHINGTON. D.C., U.S.A. 

Come and see. • • 
our Exhibit in London 

next April 16-25 (1958) 

at Olympia. 

We will he at the Instruments, 
Electronics and Automation Fair 

Capitol Radio Engineering Institute 
is one of America's leading Technical 
Institutes — offering advanced courses, 
both in residence and by correspondence, 
in Electronics Engineering Technology 
and associated specialties. CREI is in 

its 31st year and has many thousands 
of students and graduates all over the 

world. 

The CREI residence school offers an 
intensive three year fully accredited and 
recognized college level course. 

The Correspondence Division offers the 
same programme—at the same level and 
with the same accreditation and recog-

nition—with the exception of the resi-
dence laboratory work, for upgrading 
study TO MEN ALREADY EMPLOYED 
IN SOME PHASE OF ELECTRONICS. 

This programme of study is used on 
an individual basis by thousands of 

students in all parts ol the free world— 
and extensively in the United States and 
Canada on a group plan basis by dozens 
of leading electronics and aeronautical 
firms and Governmental Agencies for 
the Professional upgrading of their elec-
tronics personnel. Among these fine 

organizations are Canadian Broadcasting 
Corporation and United Air Lines, both 
of which have been clients for more than 

ro years. 

It is planned to make this advanced 
electronics correspondence programme 
available very shortly through a British 
affiliate. You are cordially invited to 
visit our Exhibit at Olympia in April. 
We shall be glad to 
send you in ad-
vance our cata-
logue and complete 
information on 
our courses. 

please write to: 

E. H. RIETZKE, presldent 
Capitol Radio Engineering !nstitute 

3224 Sixteenth Street, N.W. 
Washington 10, D.C., U.S.A. 

D 
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CY:t 

346 
TRANSISTORISED LOUDHAILER 

This is the first self-contained electronic loudhailer 
ever made. Using transistors in push-pull output 
with a re-entrant horn-loaded loudspeaker, the 
Pye Transhailer has a range of approximately 
k mile. 
In all commercial, industrial and sporting activities, 
for crowd control and in any place where there is 
need to amplify the voice, the Pye Transhailer 
is invaluable. 

SPECIFICATION: 

Power Output: 3-31 watts 
Distortion : 10% 
Average Current Consumption : 120 mA. 
Batteries: 4 cells Ever Ready Type 1839 (or equiva-

lent) or 8 cells Ever Ready Type Ull (or equivalent) 
Dimensions: Length 15+ ins. Diameter across 
mouth : 10+ ins. 

Weight : 5 lbs. (incl. batteries) 

PYE TELECOMMUNICATIONS LIMITED NEWMARKET ROAD CAMBRIDGE ENGLAND 

Telephone : Teversham 3131 Cables: Pyetelecom Cambridge 

4 WAY 
BVS/4 

6 WAY 
XVS/6 

BOTH TYPES HAVE 3 PIN SHORTING PLUGS 

FOR ADJUSTING SIMULTANEOUSLY 2 

TRANSFORMERS CONNECTED IN PARALLEL. 

MARKINGS TO CUSTOMERS' REQUIREMENTS. 

BVS/4 MOULDED IN BLACK P.F. BLACK ESCUTCHEON MARKED IN WHITE. 

XVS/6 MOULDED IN NATURAL COLOUR NYLON LOADED P.F. MARKED IN WHITE. 

Send for full deft's!, to 

THE McMURDO INSTRUMENT CO LTD. ASHTEAD, SURREY. Tel: Ashtead 3401. 

MVS7 
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SERVO GRAPHIC RECORDER 
by VARIAN ASSOCIATES 

THE G-I0 RECORDER fulfils the need for a flexible, compact and moderately 
priced instrument for recording phenomena capable of representation by 
d.c. signals in the millivolt range. The G-I0 utilizes the time proven auto-
matic null-balancing potentiometer principle. It is suitable for local or 
remote recording and is used: 

* DIRECTLY to measure d.c. millivoltages 
* with ATTENUATORS for high d.c. voltages 
* with SHUNTS for d.c. currents of all values 
* ACROSS d.c. meters for continuous recording 
* with appropriate TRANSDUCERS for measure-

ment of temperature, pressure, strain, etc. 

STABILITY insured by the use of precision measuring circuit resistors, a 
REFERENCE CELL with an excellent discharge characteristic, and an a.c. 
type servo amplifier; 
LINEARITY afforded by high quality measuring slidewire; 
SENSITIVITY attained by use of multi-turn measuring slidewire and high-
gain servo system. 

for further information apply: 

B. 8t K. LABORATORIES LIMITED 
57 UNION STREET, LONDON, S.E.I 

Telephone : HOP 4567 Grams : Banklabs, London 



68 W IRELESS W ORLD JANUARY, 1958 

We ofrer a corn /de Tete Peeorder gervée 
These are some of the other well-known models we stock: 

Vortexion 2A 

Vortexion 2B 

Brenell Mk. 4 

Brenell Deck with pre-amplifier unit 

Elon 

Grundig TK5 

TK8 

TK810 

TK830/3D 

Elizabethan 

Truvox 

Tapes 

LP. and Standard 

E.M.I. 

Scotch Boy 

Ferrograph 

Gevaert 

Mastertape 

Agfa 

B.A.S.F. 

* * 

E.M.I. and BIB 

splicers 

• 
Jointing tape 

and compound 

Wearite 

Defluxers 

88 gns. 

£108.18.0 

53 gns. 

38¡ gns. 

62 gns. 

53 gns. inc. mic. 

72 gns. ex. mic. 

98 gns. do. 

100 gns. ex. mic. 

65 gns. 

66 gns 

FE R ROG RAP H 
Model 3A N 

This latest model, with its new capstan, gives even 

better performance and provides adequately for use of 

" long-play " Tapes. Single knob control ensures 

maximum simplicity of operation. 

Price 79 gns. 

Send stamped 

addressed enve-

lope for our 

complete list of 

Tapes, Accessories 

and prices. 

HI-Fl EQUIPMENT 

We stock all the leading makes of amplifiers, control 
units, transcription units, pickups, loudspeakers and 

FM Tuner units. 

4te * *.iiesi*Ate*teacittie......-Aeigezekie , 

CONTINUOUS DEMONSTRATIONS 

odern 
leetWeete 

Tele;hones : 

Temple Bar 7587 

Covent Garden 1703 

Cables: 

PAnIcaatez, London 

161 CHARING CROSS ROAD, LONDON, W.C.2 

PROMPT ATTENTION GIVEN TO POST ORDERS 
EXPORT ENQUIRIES INVITED AND WELCOMED 

THERE IS EQUIPMENT OF ALL KINDS AT 189 
AMPLIFIERS, TUNERS, KITS 
Tele-Radio Williamson   £25 0 

Tele-Radio Economy Pre-Amp £6 16 6 

Osram 912 (with pre-amp)   £24 8 2 

Jason F.M. Tuner (less valves)  £5 S 0 

Jason Fringe Area Model (less 
valves)   £6 0 0 

Jason Switched Tuner (w.th two 
valves in (rant end)  £9 0 0 

Jason Power Pack   £2 I 9 

(Send S.A.E. for Lists on above as required.) 

COMPLETE EQUIPMENT 
Leak TL.12 Plus   £l3 18 

Leak Varislope Mk. Ill   £15 15 

Rogers Mk. Ill Control Unit   Ell 0 

Pilot HFA/I2 Amplifier   £21 

Pilot HFC/I2 Pre-Amp   £l6 16 
Quad 11 Amplifier   £22 10 

Quad Control Unit   £l9 10 
Rogers F.M. Tuner   £14 17 

Leak P.M. Tuner   £35 10 
Jason Prefect Switched 
Tuner   (15 12 9 

Jason 1.10 Amplifkr   £22 10 
T.S.L. F.M. Tuner   £I7 10 0 

o 

o 
o 
o 
o 
o 
o 
o 
o 
o 

F.M. 

o 

• VALVES, COMPONENTS, 
ACCESSORIES, MATERIALS, 

LOOKS AND SERVICE 

Our 56-page catalogue with latest additions of 
value to o') who build and listen. 1/3 post paid. 

• VERY LARGE STOCKS—PERSONAL SERVICE 
• SAME DAY DELIVERY ON ORDERS RECEIVED BY POST • TECHNICALLY E XPERT STAFF (from good, in stock) 

• NEWLY ARRANGED DEMONSTRATION ROOM 
SPEAKERS, PICKUPS, 

MOTORS 

Westrex complete in cabinet ...C169 0 0 
Acouscilens HF Unit ... £69 17 0 
Bass 20/80 Unit   £33 15 0 
Dividing Network   £l3 10 0 
Complete Kit of Speak-

ers and drawings _1116 2 0 
Wharfedale AF 10 Enclosure for 

10in. speakers   EIS 15 0 
Wharfedale Golden 10/FSB   £8 14 II 
Wharfedale SFB/3   £39 10 0 
Tannoy Canterbury I2in. D.C.. £57 15 0 
Tannoy Ilin. Dual Concentric   £30 15 0 
G.E.C. Metal Cone Speaker   a 5 0 
G.E.C. Presence Unit   El 9 6 
Simon Cabinet Speaker   £31 10 0 
VV.B.1012   £4 19 9 
Fur -anges by Wharfedale, Goodmans, etc. 
Leak Pick-Up with one head 

(diamond)   Ell 16 5 
Garrard TPA/I0 P.U. with Trans  £l5 9 4 
Goldring 600 Cartridge   £11 13 6 
Goldring SOO Cartridge   £3 9 6 
Connoisseur with diamond head Ell 15 6 
Collaro Trans. with PX head   ES 7 5 
Collaro 4T/200 Trans. Motor  £l4 18 0 
Garrard 301   £l6 8 3 
Connoisseur   £28 11 0 
B.J. Arm   £3 2 II 

TAPE 

Tele-Radio Masterlink M.2 
Record/Pre-amp Unit, powered £l8 7 

Ferrograph 3AN   £82 19 
Ferrograph 3AN/1-1   £90 6 
Wearite 3A Deck   £35 
Wearite 38 Deck   £40 
Vortexion 2A   £92 4 
Brenell Recorder   £55 13 
Brenell Deck. Mk. IV   £23 2 
Ditto with Rev. Counter   £14 11 
Film Industries Ribbon Mit.  £8 15 
Simon ' Cadenza -   EIO 10 
Lustraphone -Lustrette" Mic  £3 7 
Reslo RBLIT Mic.   £8 15 
Wearite De-Fluxer   a 10 
Bib Splicer   18 
Wearite Tape Recording Accessories. 

Tapes by leading makers including Scotch Boy, 
E.M.I., Ferrotatse, 8.A.S.F., etc. 

TEST EQUIPMENT 
AYO Instruments including 
AYO Multi-Minor   £9 10 0 
Also Taylor Meters, Advance Signal Genera-
tors. etc. 

TELE-It A11110 41943) LTD. 189, Edgware Road, London, W.2 Telephone: 
PADaington 4455-5 
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NEW. • 
COMPACT... 

series 320 
relay 

This relay is of compact design and extremely small 
for the duty it performs, the contact arrangement is 

three pole double throw and connections to contact and 
coil are conveniently brought out at one end of the relay. 

Contacts and terminations are housed in a high grade Bakelite mould-
ing and the design of the moulding gives increased creepage path and 
excellent insulation. Guards are fitted to avoid flashover between contacts. 

Maximum Working Voltage: 440 volts A.C. Series 325 Relay. The only difference is that this is a 
50 cycles. D.C. Relay and the maximum working voltage is 
V.A. Rating: 5 V.A. 250 volts D.C. 
Contacts rated up to 10 amperes at 250 volts A.C. Wattage: 2 watts. 
or 30 volts D.C. Contacts rated up to 10 amperes at 250 volts A.C. 

or 30 volts D.C. 

II faKgilite4k Deetw. • 

A 1.0 AMP nR B. J&PPROrLD I. r 

MAGNETIC DEVICES LTD., EXNING ROAD, NEWMARKET, SUFFOLK 

Telephone: Newmarket 3181/2/3 Grams: Magnetic Newmarket 
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THE 

Review Extracts ... 
" . . . the construction and workmanship of this Rogers FM 
tuner is a delight to behold. The chassis is rigid and the wiring 
neat." 
" . . . the signal is held like a limpet over a few degrees of the 
dial then disappears and the inter-station noise increases until 
the next signal drops in and is held firmly, with no off-tune' 
positions of distortion." 
" The discriminator is of the Foster-Seeley type and provides 

first class audio quality." 
" . . on switching on cold no drift is apparent, as the AFC takes 
over within plus or minus 500 kcis of correct tuning point." 
(GRR Home Test No. 37 by Donald W. Aldous, 
M.B.K.S., G.R.R. March 1957.) 

PART OF A COMPLETE HOME HIGH FIDELITY 

* Automatic Frequency Control 

* Variable Inductance Tuning 

* Built-in Filament Supply 

PRICE £24. 17. 

* Foster-Seeley Discriminator 

* Low Impedance Output 

* Grounded-grid RF Stage 

0 INCLUSIVE 

Available from leading High Fidelity deriers throughout the country. Immediate delivery. 

A new Illustrated Leaflet giving conc•se details of the compete range of matched 
units forming the RD fUNIOR Home High Fidelity System may be nad on request. 

ROGERS DEVELOPMENTS (ELECTRONICS) LTD 
"RODEVCO WORKS" 4-14, BARMESTON ROAD CATFORD LONDON, S.E.6 
Telegrams: RODEVCO LONDON SE6 Telephone: FliTher Green 7424 

260 270> (2 300 310 320 

le , '.7.. 
N.' DOUBLE EIGHT SLOT 

Gain:  IS db. \ 

Bandwidth : 460 to 489 Mc/s. 

Weight f 6 lbs. /\ 
230 

We are communications aerial specialists and can 

advise you on aerial systems, technical performance 

and practical installations, and can carry the work 

r through to its final stages. 

180 l7OX I.. 15 

For further details and information pease write to:— 

RADIO TELEPHONE AERIAL SYSTEMS LTD. 

130 

(IN ASSOCIATION WITH 1-BEAM AERIALS LTD. AND SKY-MASTS) 

REDAN STREET, LONDON, W.I4 

SHEpherds Bush 6426 RIVersIde 7878 

120 110 \ 7\90/ 80 
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Digital Counting 

Racal Engineering Ltd. announce 

reductions in the price of all 

standard Digital Counting Equipment 

Write for full details and 
new price list 

RACAL DIGITAL COUNTING EQUIPMENTS HAVE MANY APPLICATIONS IN: 

Checking time marker pips • High-speed precision timing • Dividing 

Scaling • Frequency measurement • Computing • Batch counting 

Shaft speed control • Interval determination • Pulse delay generation 

Totalising • Chronometry • Nucleonic pulse counling • Tachometry 

- - 
e air ICU cut:lemur 

111- -PT' MZIELL LI 21'1 tei t eau 

/ .R/A /c/A elir rinie     Engineering Limited 
BRACKNELL, BERKSHIRE 

Telephone: Bracknell 941 Cables/Grams: RACAL BRACKNELL BERKS 

North England Agent; Farnell Instruments Ltd., Hereford House 
North Court, Vicar Lane, Leeds, 2 
Telephone: Leeds 32958. 

Scottish Agent: A. R. Bolton & Co.. 
3e, Sc. Vincent Street, Edinburgh 
Telephone: 32035. 
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YOU DON'T NEED to pay the earth for a high degree of 

fidelity, that's for certain. Just because rather than work 

down to a price and consequently lose quality, DULcr 

have streamlined production and inspection to such a fine 

art that their claim of 'the finest quality at reasonable 

cost' is no idle boast but really means what it says. 

HIGH FIDELITY - LOW OUTLAY 
Superb circuit design and the use of only the best 

components available leave little to be desired and 

guarantee trouble-free reproduction of the highest high 

fidelity. Just listen. 

Prices on wr:tten request 

DPA 10 Power Amplifier (Illustrated) 

ro-14 watts. Built strictly for Ultra Linear High Fidelity with 

choice of control unit or pre-amplifier. A superb laboratory-
designed amplifier, modern styled and of precision quality for 
domestic use or hi assembly halls holding up to soo people. 
Incorporates every facility for the reproduction of high quality 

sound from radio, records, tapes or microphone. 

DPA 10 only £12 . 12 e 

DPA 10 with control unit £15 .15 .0 

DPA 10 with Pre-amplifier £19. 19.0 

0A4 High Fidelity Amplifier 

4 watt 4-valve circuit with a frequency response of 40-18,000 
c.p.s. ± zdb. Neat Control Panel, size 6- x 4-, on fly leads for 
individual mounting. Input selector switch matching to Radio 
L.P. and 78 r.p.m. records. Separate bass and treble controls 

giving wide range of cut and lift. Volume Control. Rotatable 
transformer for hum cancellation. 

Price £9 . 9 . 

distinctly quality products 

THE DULCI COMPANY LTD. 97-99 Villiers Rd. London N.W.2 
Willesden 6678/9 

Now available from stock—reconditioned 

I3C221 HETERODYNE 
FREQUENCY METER. 

Function 
An accurate. heterodyne, frequency meter 
having crystal cheek points for calibrating 
equipment using CW or modulated CW. 
This test set may be used for the following: 
• Memureinent or .1ibration 'If the fre-

quency of transmitter.. mediators, or 
elgnal generators. 

• Measurement or calibration of the fre• 
quency of receivers having a beat-
frequency oscillator with orco-beat 
adjustment. 

• Calibration of other test equipment. 

Electrical Character:r cc 

Fundamental Frequency ige: 125 itch 
to 250 Itcfs: 2.000 he!. to 4.000 kcja. 
Calibrated Frequency Range: 125 keis 
to 20 Mes. 

Overall Accuracy: 0.01% or 25 cYrim. 
whichever In the greater, within the specided 
temperature range. 

Operating Temperature Range: —30^C to 
-F 50°C ( —22"F to +122°F). 

RF Output (FunctioriMg as a test oscillator): 
2 millIvolta. 

ALSO AVAILABLE V.H.F. VERSIONS OF ABOVE 

TS174 
Electrical Characteristics 

Calibrated Frequency Range: 
20 to 280 Mc's. 

Fundamental Frequency Range. 
20 to 40 Me 0. 

Accuracy' 0.05% (throughout the tempera-
ture range). 
Signal Input: (Bensit)vityl 
20 millivolts to 2 volts. 

Signal Output: 50 to 20 millivolt, modulated 
ut 1.000 cycles. 
Temperature Range: —40.0 to +50*C 
(-40*F to +131°Fi. 

TS173 

Calibrated Frequency Range 
80 to 1.000 Mele. 

Fundamental Frequency Range: 
00 to 200 Me/o. 

Accuracy: 0.05% (throughout the tempera-
ture range). 
Signal Input: (senaitIvity) 

20 millivolt. to 2 volt». 
Signal Output: 100 mlormo)ts to 20 mid> 
volts tuodulated at 1.000 cycles. 
Temperature Range: —41)*C to +WC 
(-40.1, to isrn. 

UNIVERSAL ELECTRONICS 
22-27 LISLE ST., LONDON, W.C.l. Tel: GER 8410 
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EHF 
MICROWAVE 
GENERATORS 
AND SOURCES 

18,000 to 50,000 mc/s 

WITH 

PLUG-IN 
TUNING UNITS 

Now, with the POLARAD plug-in inter-

changeable tuning unit feature you can 

equip your laboratory with Extremely 

High Frequency generators and sources 

covering 18,000 to 50,000 mc s permitting 

wide flexibility of operation at minimum 

cost. Each of the various tuning units 
requires no further adjustment after 

plug-in—all voltages and controls are 

automatically set for proposed operation. 

These new Polarad self-contained instru-

ments operate simply with direct read-
ing, wavemeter dials. They provide cw 

or modulated signals of known fre-

quency for field, prodLction line and 

laboratory testing of microwave equip-

ment, components and systems. 

EHF 

MICROWAVE 1111 1111 

SIGNAL r: 

GENERATORS 

Our Products will be on show at the 
4th International Instrument Show, Caxton Hall, London 

March 24th — 30th 

Mlle Microwave 
Signal GENERAT() R s 
• 
• 
I 

I 
• 
• 

7 plug-in r-f tuning units cover the 
frequency range from 18,000 to 
39,700 mc s. 
Direct reading calibrated attenu-
ator output, accuracy 2 db. 
Frequency calibration accom-
plished by a 0.1"„ direct-read-
ing wavemeter. 
Internal 1000 cps square-wave 
modulation. 
Capable of external modulation, 
both pulse and fm. 
Equipped with integral electroni-
cally-regulated power supplies. 

EHF microwave 
Signal SOURCES 

e 9 plug-in r-f tuning units cover the 
frequency range from 18.000 to 
50,000 me s. 

• Internal 1000 cps square-wave 
modulation. 

e Capable of external modulation, 
both pulse and fm. 

e Equipped with integral electroni-
cally regulated power supplies. 

o Frequency calibration accom-
plished by a 0.1"„ direct-read-
ing wavemeter. 

SIGNAL GENERATORS 
Basic Unit Model HU-2 

FREQUENCY 
Plug-in Power RANGE 

Tuning Unit Output 
Model No.  Calibrated 

GI822 

G2225 

G2427 
G2730 

G3033 

G3336 

G3540 

—10 
to 

—90 dbm 

SIGNAL SOURCES 
Basic Unit Model HU-1 

Plug-In 
Tuning Unit 
Model No. 

18,000-22,000 mcls SI822 

22,000-25,000 mcls  

24,700-27,500 mc¡s 

27,270-3 ,00-6- 0-i—vicis 

29,700-33,520 mcfs  

33,520-36,250 nuts  

35,100-39,700 mcis 

37,100-42,600 mcis 

S2225 

$2427 

S2730 

53033 

$3336 

53540 
S3742 Approx. 3 mw  

41,700-50,000 mcls S4150 Approx. 3 mw 

Model SG-I218, Signal Generator and Model SS-I218 Signal Source 
are available to cover the frequency range  12,400 to 17,500 mcfs.  

Power 
Output 
Average 

10 mw 

10 mw 

10 mw 
10 mw  

10 mw 

9 mw 

S mw 

For Complete Information: 

B. trx. K. LABORATORIES LTD. 57 UNION sr., LONDON, S.E.1. 
Telephone: Hop 4567 Cables: Banklabs • J-ondon 

MODULATION: 

Internal modulating: 
Frequency   1000 cps square wave. 
Requirements for external pulse modula-

tion: 
Pulse repetition 

frequency   100 to 10,000 pp. 
Pulse width rate 0,5 to 10 microseconds 
Pulse amplitude 10 volts peak, mini-

mum. 
Pulse polarity   Positive. 

Requ;rements for external frequency 
modulation: 

Waveform   Sawtooth or sine wave. 
Frequency   50 to 10,000 cps. 
Amplitude   Approx. 10 volts rms, 

to produce 40 mcis 
deviation. 
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Telephone: 
Windsor 1241/2 

THE RECORDER WHICH 

SELLS ON THE STRENGTH 

OF /Ts QUALITY 

An instrument of professional quality for the high-fidelity 

conscious, achieving a truly high standard of recording and 

play-back at a remarkably moderate price. Automatic 

equalisation of output at each speed ensures perfect repro-

duction. Incorporating the new Collaro Tape Transcriptor, 

upper and lower track recordings can be made in quick 

succession without spool reversal while a safety device prevents 

accidental erasure. Three speeds: 31in., nin. and I5in. per 

second. 

S CC _011£ pThe Livin Truth in Sound 

72 GNS. 
Including microphone 

Write for Leaflet with Full 
Specification. 

VALE RD. SPECTO LTD. WINDSOR 

NOW the easy way to buy 

PORTABLE TEST SETS 
Series 90 & 100 

New easy terms tor purchase of the superb M.I.P. Test Sets are offered by 
the makers. These terms are as follows:— 

Series 90 Miniature Test Set 
CASH PRICE £91151-. Deposit 35/-, six monthly instalments of 28/10. 

Series 100 Portable Test Set 
CASH PRICE £12/716. Deposit 47/6, six monthly instalments of 36/-

Other credit terms from the following suppliers:— 

HOME RADIO (MITCHAM) LTD., 
187, London Road, Mitcham, Surrey. 

FRITH RADIOCRAFT LIMITED, 
69-71, Church Gate, Leicester. 

SEND THIS COUPON FOR FULL DETAILS WITHOUT OBLIGATION 

To: MEASURING INSTRUMENTS (PULLIN) LTD.. 
Electrin Works, Winchester Street, Acton, W.3. 

Please send illustrated leaflet of the M.I.P. Series 90/100* Test Set, together 
I with details of the new easy payment scheme. 
I *Delete whichever Series number not required. 

Name  

Address  

w.w   
L —  

your 

Series 100 
21 ranges 
a.c./d.c. 

100 microamps-
1,000 volts 
10,000 ohms 
per volt 

Test set 
Series 90 

19 self-
contained 
ranges 

a.c./d.c. 20D 
microamps — 
1,000 volts 
5,000 ohms 
per volt 



JANUARY, 1958 W IRELESS \X', 1' 

RADAR 
TUBES 

eir over 200 tube types in the current 

catalogue. Full data on request. 

WORSLEY BRIDGE ROAD 

LOWER SYDENHAM • LONDON S E 2 6 

A Coran'. ir hi, lt,nk Grgani,tt:on Ltd. HITHER GREEN 4600 

TYPE 12T03A 

The Decca True Motion Radart one 

of the most comprehensive marine 

radar equipments manufactured, 

uses a ̀Cintel' Cathode-ray Tube 

for display purposes. 

This tube is but one from a wide 

range in current production 

suitable for radar applications 

and radar is only one of 

the facets covered by the 

complete range of ̀ Cinter Tubes. 

I Photograph by courtesy of Decca Radar Ltd. 

«CB» 
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the DYNATRON v.h.f. 
tuner unit 

PROVIDES TRUE HIGH FIDELITY LISTENING 

• 7/8 Valve Tuner • Pre-tuned 4 stations 

Automatic frequency corrector • Single switch operated 

This tuner is the most advanced unit available today. It 
brings to the discriminating listener true-to-life reception of 
mnusic and spoken word through the 
medium of the B.B.C.'s 'Home', 
' Light' and ' Third ' VHF radio 
broadcasts. 

The F.M.2 employs a Foster-
Seeley type of discriminator and 
covers from 88-zoo Mc/s. with 
tour pre-tuned circuits. This unit 
is used by the B.B.C. and leading 
relay organisations use it as both a 
inain and monitor receiver. For 
-ompleting a high fidelity audio 
installation or converting a radio-
gramophone, the Dynatron VHF 
tuner provides the complete answer. 

Two versions are available—one with an online of 0.211.; the other tenth 
z,' extra valve providing a variable audio output which can he adjusted 
ietween 0.3V. and 2.0V. R.M.S. .4 separate Power Unit, Type Pl, is 
its° available for use in installations where suitable voltages are not available. 

DYNATRON 

Type FM2 LV 

8-valve FM2HV 
£29. 3.9 

Power Unit Pa 
£7 . 15 . 0 

7-valve FM2LV 

£25.0.6 

Write for full details of this Dynatron F.M. Tuner and learn 
whist true high fidelity listening really means. 

Dept. TU 103. DYNATRON RADIO LIMITED 
CASTLE HILL MAIDENHEAD BERKS 

THE BEST OF BOTH WORLDS 
Whether you want a self-contained plug-in-
and-play High Fidelity instrument or 

a complete range of matched High Fidelity 
units—specify RCA. For over 25 years the 
world's recording studios have consistently 
preferred RCA. Now let RCA bring this 

same studio quality to your home. 

71eUr 0 tilimpl2177LLC 

is lgq 

Matched Units 

 9 

Super-sensitive FM Tuner 
£24.3.0 plus £9.8.4 P.T 

Panoramic Multiple Speaker 
System. £56.11.0 

20 watt Power Amplifier 
£24.10.0 

Transcripuon Turntable Deck 
£22.6.0 plus £8.14.0 P.T. 

Versatile Pre-amplifier 
Control Unit. £16.10.0 

cAtifiz,z,„/../, 
PLUG-IN-AND-PLAY 

Record Reproducers 
Above is the RCA "PRESI-
DENT" High Fidelity phono-
graph, ready-to-play, automatic 
changing, console record repro-
ducer of outstanding quality. 
Panoramic multiple speaker sys-
tem; new triple control with 
balanced loudness feature; 20 wan 
peak push-pull power from ex-
tended range amplifier; elegantly 
styled in superb cabinets in 
walnut, light oak, or dark oalz 
finishes. 

The RCA "VICE PRESIDENT" 
High Fidelity phonograph (illus-
trated right) is a beautifully 
styled record reproducer with a 
quality of reproduction never 
before associated with instru-
ments of its size. Panoramic 
triple speaker system; 10 watts 
peak power from push-pull am-
plifier with frequency range 40-
20,000 cycles; triple control sys-
tem; 4-speed changer. 
43 GNS. (plus £1.15.0 optional legs 

tax paid. 

RCA GREAT BRITAIN LIMITED, Lincoln Way, Sunbury-on-Thames, Middx. 

(An Associate Company of Radio Corporation fo America) Telephone: Sunbury-on-Thames 3101, 

68 GNS. 
',tax paid) 
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Problems of size, weight, 
heat dissipation and power 
consumption disappear when 
computers utilise transistors. 
The illustration shows part of 
a computer digit card carrying 
over 60 surface barrier tran-
sistors in an area of 6" x 5". 
The power consumption of the 
1240 surface barrier transistors 
used in the »hole computer 
amounts to only 5 watts 
supplied from a 3 volt battery. 
The high-frequency surface bar-
rier transistors to be manufac-
tured by Semiconductors Limited 
are the most advanced types in 
the field. The electro-chemical 
techniques used in manufacture 
allow close control of important 
parameters, and guarantee a life 
far exceeding that of thermionic 
valves. Resistance to shock and 
vibration is exceptional. 

TRANSISTORS TO 

SAMPLES AVAILABLE NOW 

Prior to full production, 
transistors identical with 
those to be manufactured 
are being imported from 
the U.S.A. Sample 
quantities are available 
now for Sterling. 

4emiconductore 
SURFACE BARRIER TRANSISTORS 

Types SB101, SB102 and SB103 are germanium surface barrier 
transistors intended for general purpose high frequency 
applications for use as RF, IF and video amplifiers, converters, 
oscillators and in switching circuits. 
Type 2N240 is a surface barrier transistor designed specifi-

cally for high speed switching applications. Controlled 
saturation characteristics guarantee ideal performance in 
directly-coupled circuits, and combined with excellent high-
frequency response, allow this type of transistor to switch at 
rates as high as 20 Mc/s. 

Application notes covering the use of the 2N240 in high 
speed directly-coupled circuits are available on request. 

SOLVE COMPUTER PROBLEMS 

Engineers and Senior Executives are invited to write for details 
of technical literature on Surface Barrier and alll other types of 
Semiconductors Limited transistors. 

COLLECTOR CHARACTERISTICS IN THE SATURATION REGION 

2N24C TRANSISTOR 

10 

l i 

I 1 I Z 8 
E I — 500uA 

IB - — 300,..A 

'7 

o 

I I I 
15 = - 100pA 

I 1 I I 

.10 -21-.3Vc (VOLTS) '30 10 §5. 

4emicenductore limited 
VICARAGE LANE • ILFORD • ESSEX 

Telephone: ILFORD 3040 • Telegrams: SEMICON ILFORD 

SC2 
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NP 60 

The mouldings illustrated are shown 
with the kind permission of the 
following companies:— 

I. Mine Safety Appliances Company Ltd 
2. The Plessey Company Ltd. 
3. Ronco Ltd. 
4. Igranic Electric Co. Ltd. 

Nat‘oee east‘cs tee 
tbeseds upoe tboùsaecis 

The design and manufacture of small 

mouldings, in large quantities, is lust as 

much a speciality of National Plastics as the 

production of large and spectacular articles. 

Indeed, the making of a large multi-cavity 

mould to produce many small mouldings 

quickly is often a piece of fine engineering 

that only specialists can achieve. 

can make thousands inore 

NATIONAL PLASTICS 

NATIONAL PLASTICS (SALES) LTD 
AVENUE WORKS, WALTHAMSTOW AVENUE, LONDON, 

Phone: Larkswood 2323 

s <>Li rd 

tech ri tie 

Come to SMITH'S for 
all the books that you 
need to increase your tech-
nical knowledge and keep 
up with the latest radio 
developments. 
Volumes not in stock 

can be obtained for you, 
and we shall be pleased to 
supply a list of standard 
works on any subject. 

• 
Our local branch can also supply your 
business and personal stationery. 

W. H. SMITH & SON 
HEAD OFFICE: STRAND HOUSE, LONDON, W.C.2 

BRANCHES THROUGHOUT ENGLAND AND WALES 

M. R. SUPPLIES Ltd. 
(E.tabfishe ' 1935) 

Universally recognised as suppliers of UP-TO-DATE ELECTRICAL MATERIAL which 
does the job pron./1y Instant delivery. Careful packing. Satisfaction assured. Prices 
nett. Brand new good. 
ONE-QUARTER H.P. 110k.'ORS. 220/240v. 50c. 1 ph Capacitor start Induction, 1 380 
r.p m. These are brand new Oberman motors by Vorwerk, without normal fixed foot 
mount —/a swinging mount is supplied. We have 230 only to clear at º4:sle each, 
despatch 4,11 U.K complete with capacitor 
SHADED POLE INDUCTION MOTORS 290 250v A.C. Very silent running and Ideal for 
many lab. sod domestic applications stirrers cooling fans, extractorn, etc. No inter-
ference with ratlio/T V Delco super model, fan cooled. body 41 by 3/ in.., shaft proj. 
11,1n. 1.425 e.o.m.. torque 600 grinicœs, ant the perfect unit for tope recorders in addi-
tion to alloys duties, 42/6 (des. 2/61 Also open type, small model, body 3 by 21 in., 
shaft prof. approx. lin. 2,700 r.p.m.. torque 150 grm/cms Also aultable for rim-drive 
artifitt,-.0tor. 18/6 (des. 2/-1. 
SYNCHRONOUS TIMER MOTORS, 200/250v 50c. compact units 2.1 ollo ill.,. with 
1 lo. ehnt proj Self-starting, high torons'. O r.p.m. Suitable also for display turntables. 
57/6 him I/O) 
EXTRACTOR FANS. Very wellnnade units much below normal price 200/250 V Ar. 
Induction motor, »liens running no interference With mounting frame and back 
grille ready for easy Installation. With 8 in. impeller. 12 000 e ft./hr. 55/5/. With 
10in. impeller 15.000 r.f../hr. £5,12/6 ides. either 3/6) 
WIRE-WOUND POTENrOMETERS (Colvernt Brand new dual, 5.000/5.000 ohms, 
10-watts, 360 deg. rotation ball-bearing If in, dia. by 3 in deep. Remarkable bargain. 
76 Ole.. 2 •I. 
SENSITIVE METERS (B.P.L.). At the moment we have a very useful range o/ Mien, 
ammeter. available tot delivery from stock 0/100 0/500 50-0-50 inicroamps variono 
sleet and others. Details on request. 
OPERATION courrERs Oneeirtnical—rolary motion> counting up to 999 forwtrds 
and backwards with re-set and ilex. drive One digit per rev and can be used Inc testing 
motor 'peels, 15/6 ide.. 
COMPLETE SEWING MACHINE MOTOR OUTFITS. Definitely no better lob at any 
price. We) have large sales from reronunendations 220/250 v. A.C./D.C., fitted with 
Infest radio/T.V. suppre-sors. including 'unto, with fixing bracket, foot control, needle 
light with awitch belt, etc., and inatructIons for Stint to ANY machine. And we atill 
o0er 'he camplete outfit for £6.15,- wes. 2/9) 
SELENIUM RECTIFIERS. Large range now available including a bank of four units 
for D.C. delivery up to 30 volt. 56 amps. The bank £7/1.7/6. Let us have your rectifier 
enquirite. 
CENTRIFUGAL AIR BLOWERS. Exceptienul offer of brand new £113 units by Leach 
Eleetrical. Festered with capacitor/induction motor, 230/240 V. so c. t ph Rated 
output 35 .ft mln. Overall length Mt. Ma... die. 4/in. Intake 21b. dia., outlet If In. 
din. Weight 811b. An excellent stiles running unit for extraction or blowing 54/17/6 
Id. 2/61. 
AIR THERMOSTATS (Kieft) Adju.table range 30/90 deg. F Differential only 2 deg. 

Coonits 15 amps. AC i smart vorine hou.ing 41 020 21r). Easily installed— 
imitructions with each. Idear fot greenhouse rooms tabs. etc. 45/6 ides. 2/-). 
SYNCHRONOUS TIME SWITCHES t nannagno). 200/250 v. 50 e In compact black 
plastic hoaxing 41n, din, by 3f in. deep, providing up to I on-off operationn per 24 hours, 
silk day-omitting device iuse optional). Capacity 20 amps A C 55/5)6 ides 21-). 

M. R. SUPPLIES, Ltd., 68, New Oxford Street, London, W.C.1 
(Telephone MUSeum 2958) 
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›e. 

These have been in regular quantity 

production for the past two years, 

and have proved themselves reliable 

and stable in a variety of applications. 

They are admirably suitable for all 

forms of DC to DC or DC to AC 

Converters, High Power portable 

Amplifiers and Public Address 

Equipment. "GOLTOP" Power 

Transistors are the first to be offered 

for immediate delivery in quantity. 

Representing the latest develop-

ments in semi-conductor technique 

for power applications, these 

entirely British-made p-n-p 

Germanium Junction Transistors 

will open up entirely new fields to 

designers of industrial, commercial 

and military equipment. 

POWER TRANSISTORS 
available NOW in commercial quantities 

Available in 6 TYPES, all for 10-watts power dissipation: 

V15/10P. V15/20P. V15/30P. for 15 volts max. 
V30/10P. V30/20P. V30/30P. for 30 volts max. 

Maximum Collector Power Dissipation 
(DC or Mean) for all types tcunb-25•C 

tamb )25°C 
Reduction1°C 

(I) Clamped directly on to 50 sq. in. of 
16 S.W.G. aluminium IOW 200mW 

(2) Clamped directly on to 9 sq. in. of 
16 S.W.G. aluminium 4W 80mW 

(3) As (2) but with 2 mil mica washer 
between heat sink and transistor ZW 40m44i 

(4) Transistor only in free air 1W 20mW 

* High power rating—up to IOW at 

audio and supersonic frequencies. 

* High current ratings up to 3A DC. 

* Long life. 

* Excellent resistance to mechanical 

shock. 

* Hermetic sealing and rigorous manu-

facturing control ensure uniformity 

and stability of a high order. 

British Design, Materials and Craftsmanship 

All trade enquiries to: 

Data sheets gladly forwarded on request 

Newmarket Transistor Co. Ltd. 
Farling Road, Newmarket. TclepJie,i,.. Newniarl.er 't381 4 

107.1a 
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Model 1200B. 

For A.F. and 

low R.F. ap-

plications. 
Sensitivity 

100mV/cm. 

B/W D.C. to 

100Kc/s. C.R. 
Tube 3M. diam. 

Model 2300. 

Light-weight 
Portable. B/W 

D.C. to 2.5Mc/s 
Sensitivity 

50mVicm. C.R. 

Tube 3in. diam. 

Dims.: 71x4:ix 

nins. 

write .for .full details of 

OSCILLOSCOPES 
INDUSTRIAL ELECTRONICS 

MAGNET WORKS • DERBY ROAD • EAST SHEEN LONDON S.W .I4. PHONE : PRO 82112 

EDDYSTONE COMMUNICATION RECEIVERS 

Modal 

Model 840A Ilustrated 
Cash Prices and Statutory Terms 

Cash 
Pr lcE 

820   E3I 18 
870   £4 16 
840A   £5 0 
750   £8 0 
8813  £110 0 
680X  020 0 £l4 0 0 

Cash price if paid in months by Bankers order. 
Carriage paid per passenger train. 

Model 840A is lor A.C. or D.C. 1114150 v.; 750 and 680X 110/240 v. 
A.C. These sets are the choice of the discerning p.-ofessional and 
amateur users. Descriptive literature gladly forwarded. 

Latest EDDYSTONE Component Catalogue 1/-. 

Depot t 
£3 14 6 
£4 1 6 
£6 8 4 
£9 2 0 

£12 16 8 

8 Monthly 
Payments ot 
£ 14 6 
• I 6 
£6 8 4 
£ 2 0 

£12 16 8 
£14 II 0 

The 

Eddystone 

Specialists 

SERVICES LTD. 
55 COUNTY ROAD, LIVERPOOL, 4 
Tel ,phone: AINTREi: 1.45 ES TAB. 1935 

CALL US ON TELEX. 62-244. 

Sole Agents Abroad 

K. G. Khosla & Co.. 
22, School Lane, New 

Delhi, India. 

Dahlia Octave Houart, 
14, Quai de L'Industrie. 

Sclessin-lez-Liege. 

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

Victoria, Australia. 

Bettye & Frogg, Oslo. 
Norway, Storgaten, 15. 

MODEL -Q 

AUTOMATIC COIL 
WINDING MACHINES 
AND HAND WINDING MACHINES 

Machines supplied ccmp.ete with stand 

motor and Two-Speed Friction Clutch 

ETA TOOL CO 
'LEICESTER) LTD. 

29a WELFORD ROAD, LEICESTER 

°hone— 5386 
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..and now for mains voltages 

The popularity of the miniature irons 
.for which A.N.T.E.X. were sole 

distributors has emphasized the need 
for an equally versatile model capable of 

operation directly from mains supplies. 
Considerable development has now 

resulted in the 'Precision' soldering iron 
which is made in England by A.N.T.E.X. 

and is available through normal 
retail channels. 

MODEL VOLTAGE WATTAGE 

A. 6 6 8 
A. 12 12-13 8 
A.24 22-26 8 
A. 28 26-30 8 

B. 6 6 12 
B. 12 12-13 12 
B. 24 22-26 12 
B. 28 26-30 12 

C. 115 110-120 15 
C. 125 120-130 15 
•C. 220 220-230 IS 

STANDARD 
BIT 

4 
4 
4 
4 

4 
4 
4 

ALTERNATIVE 
BIT 

Nil 

2 or 3 
2 or 3 
2 or 3 
2 or 3 

2, 3 or 5 
2, 3 or 5 
2, 3 or 5 

• Complete weight less than one ounce. 2.4 mm 

• Fully insulated elements ensure complete protection. 

• Non-slip handle with thermal airgap. 

• Replaceable bits are heavily nickel plated. 

• Short shaft and correct balance give precise control. 

• Highly flexible light-weight lead, easily replaceable. 

• Complete safety provided by earth connection and rigorous testing. 

• Replaceable elements sealed in shock absorber mounting for reliability. 

• Clamp on lead removes all strain from connections. 

• This model will be available shortly. 

full 
size 

3 32" 3 32" 512" 31▪ 6" '16" H▪ eavy 
2.4 mm 40 mm 4.8 mm 4.8 mm Duty 

Transformers Model LV6 Input 2301250V. Output 6V. 
a‘arlable Model LV12 Input 230:250V. Output 12 & 24V. 

A.N.T.E.X LTD., 3 TOWER HILL, LONDON, E.C.3. Telephone ROYAL 4 4 3 9. Cables A NTE XLIM, LONDON. 



g2 W IRELESS W ORLD JANUARY, 1958 

. . . you will realise that Grampian high fidelity equipment 

gives you the nearest approach to " Concert hall listening" 
in your own home. You will, for instance, appreciate the extra-
ordinary delicacy of reproduction achieved by their new 12in. 

loudspeaker. A great deal of research and new manufacturing 
methods were necessary to produce a speaker unit with such an 

extended audio frequency coverage at such a reasonable cost. 

GRAMPIAN 

12" SPEAKER UNIT -j--+ 

Type 1255 15 

Fret:mum Range 20-15.000 e.o.m. 
Voice Coil Diameter  lila. 

Voice Cod Impedanee:   15 ohms 

Fundamental Ream:moo:   40 c.c.s. 

Power Handling Capacity: . . 10 watts. 

Flux Density: 14.500 lines Per M. em 

Total Flax: 130.500 linee Per Oi• Sm. 

•SO 

• IS 

•10 

•1 

0 

.-111 
le 

Full details from: 

TOO Ins. 

galu mum §lu 11 I 

CYCLES PER SECOND INPUT + WATT 

RESPONSE CURVE for speaker unit 1255/15 

A specially designed reflex cabinet 
suitable for either corner or side of 
room is now available as an easy-to-
assemble kit of parts, complete with 
grille material ready to assemble, stain 
and polish. Although it is primarily 
intended for use with the Type 
1255/15 speaker the cabinet will give 
excellent results with other units of 
similar specifications. Price £11 

I Deferred terms available if desired for 
both speaker and cabinet kit! 

REPRODUCERS LIMITED 

Makers of quality high fidelity equipment 
17 HANWORTH TRADING ESTATE, FELTHAM, MIDDLESEX 

Telephone Feltham 265718 

All good 10,4 s use 
lgotliocpttres 

quality components 
le design 

development and 
prototype \Pork 

e xadieit— Radiospares components are 

delivered absolutely "by return" 

EYE LETTING 

and light 

PUNCHING 

MACHINES 

Autophoenix No. 6 

A new and improved 
treadle operated machine 
for the automatic inser-
tion and closing of eyelets 
in either flat or formed 
work in metals, plastics, 
fabrics, etc. The deep 
throat, high vertical gap 
and projecting base make 
this machine adaptable for eyeletting radio chassis, cylindrical 
shells. spinnings, mouldings, etc. 

We manufacture a very full range of hand and automatic Eyeetting and 
Piercing Machines. Write for illustrated brochure to Dept. W.W. 

HUNTON LIMITED 
PHOENIX WORKS, 114-116 EUSTON RD., LONDON, VV.I 

Tel.: EUSton 1477 (3 lines) Grams: Untonexh, London 

c_c_d 
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Peeeerer 
for record reptocluctIon 
figeeigeyr is a revolutionary miniature 
ceramic record-player cartridge with two sapphire 
tips. 

fifirefigae. is a proved sales success—over 
3,000,000 have already been sold abroad! 

/eeiriefiefe can be fitted to all popular pick-up 
arms. 

You 

can profit 

from 

ergierr is so easy to handle and so quick to 
replace—it solves your stylus replacement 
problem! 

egrefierr gives higher fidelity, longer life, 
and reduces record wear to a minimum. 

fioeffee- is backed by attractive display 
material and a carefully planned advertising 
campaign. 

ett-
_ 

POWER-POINT! 

£1,000 IN PRIZES! 
A EUROPEAN TOUR for 

winning Wholesalers and Retailers 

T.V. Sets, Radios and Record Players 

for your customers! 

For full details write to E. V. LIMITED, 

Camp Bird House, Dover Street, 
London, W.I. 

Telephone: Hyde Park 8292 

OVER 3,000,000 POWER - POINTS ARE ALREADY IN USE ABROAD! 
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THERMAL 
RE LAYS 

A new kind o7 fining and sens.ng element, rugged and 
prec.se, and having exceptional operational and environ-

mental caaracteristics. 

HERMETICALLY SEALED-AND STILL ADJUSTABLE 
TIME DELAY TYPES 

Covering 0.1--300 sec. Also instant reset. 

VOLTAGE AND CURRENT SENSING TYPES 

Covering 15mA-5A and 2-230V. Differential 1 

Ambient Range : —70° C. to 125 C. 

Excellent vibration and shock resistance. 

Energization: D.C. or A.C. of any frequency. 

Weight: 1-11 oz. Mountings : B7G, Octal and 
Flange. 

FULLY ILLUSTRATED 

CATALOGUE 
WILL SHORTLY 
BE AVAILABLE 
RESERVE YOUR COPY NOW 

Send coupon and two 3d. stamps 

ADDRESS  

Cut our and post to: 

BERRY'S RADIO 25 HIGH HOLBORN, 
LONDON, W.C.I 

Telephone. HOLborn 6231/1 

Technical Folder .trom: 

MERCIA ENTERPRISES LTD. 
Godiva House • Allesley Old Road • Coventry. 

Phone : 2279 

r ULTRASONW 

Quartz Crystals ol any shape and size cut and 
ground precisely to specification and coated, if 
required, with Gold Silver, or Aluminium, etc. 

BROOKES CRYSTALS LTD 
Supphers to AI nistry ot upsny. Horne Office, 8.8 C.. etc. 

181/3 TRAFALGAR ROAD. GREENWICH LONDON S.E.I0 
Phone. Greenwich 1828. 

Grams: )(Ws, Green, London. Cables: Mats. London 
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CATALOGUE I IP4 & HANDBOOK 
FOR 1957 

• The only 
comprehensive 
selective 
catalogue of 
Classical LIP 
Records—listing 
only recordings 
recommended 
by the Critics. 
• Nearly 4,000 

discs listed (as 
already available 
to Library 
members). 

E 

o A 

Y 

POST 3/- FREE 

Also sections on:— 

• The care of 
Long Playing 
Records. 

• The Reproduction 
of Long 
Playing Records. 

• A Basis for a 
Record Collection 
(100 Recommended 
Ws). 

LI  
,55 

efs  

If (like us) you love good music and find pleasure in good records, you will (we feel certain) 
be finding it increasingly difficult to choose from among the many fine L/Ps—just which to 
add to your collection. Now comes the perfect solution—the chance to borrow the pick 
of the L/Ps to play AT HOME—ON YOUR OWN GRAMOPHONE. 
FULL DETAILS OF THIS LIBRARY SEPVICE (which 
costs approx. l/- per week each UP borrowed) are 
included in our Catalogue & Handbook— 

THE L/P RECORD 
LIBRARY CLASSICAL 

CATALOGUE AND 
HANDBOOK FOR 1957  

Catalogue, 
details 

COSTS ONLY 3 POST FREE Library:icd'';‘,L, t 
please send large 

(50 cents U.S.A.) s.a.e. 21d.) 

'?YOUR QUESTION 

ANSWERED ?? 
We are frequently asked:— 

In what condition are the Library 
records? 

Records loaned by the L/P 
Record Library are in first-rate 
condition and worthy of repro-
duction on the finest high fidelity 
equipment. The very large 
majority are in mint or near-
mint condition. 

We can only suggest—take 
out a trial membership for 
yourself and see!! 

From:— THE LONG PLAYING RECORD LIBRARY, 
SQUIRES GATE STATION APPROACH, BLACKPOOL, LANCS. 

FFSS 
FFSS announces a new, high quality, Sales 
Service operated exclusively by The LiP 
Record Library. We have long realised 
that such a service was badly needed by the 
audio engineer and high fidelity enthusiast. 
• FFSS indicates that the record purchased 

is nor only a brand new, guaranteed un-
played, factory copy but that it has been 
obtained from the makers by special order 
for the purchaser. Besides being un-
blemished, the disc is also as up-to-date a 
pressing as is currently available in 
this country. This is tremendously 
important when it is realised that many 
of the older L/Ps (especially Decca) are 
currently being re-cut from the master-
tapes by the manufacturers with marked 
improvement in reproduction. 
FFSS covers all record labels available in 
chis country except H.M.V. 
INSPECTION before dispatch and only 
good pressings are chosen. 
ADVICE is given when needed and we 
can supply the best available recording. 
STYLUS REPLACEMENT Diamond or 
Sapphire—by return of post in most cases. 
EQUIPMENT AND ACCESSORIES. 
Our Reproduction Specialist Mr. C. T. 
Salisbury will be only too happy to advise 
personally on the best available within 
YOUR price range 

WHY NOT MAKE A TRIAL ORDER NOW... 
or eend Inc wore details eneloàug large me. 21,1.) 

STANDS FACTORY FRESH 
FOR SALES SERVICE 

• 
• 
• 
• 

"YOU CAN RELY ON US" 
Stockists of all 

manufacturers, 

Radio and Electronic components for 

laboratories, Educational authorities, 

and the amateur. 

THE NEW AVO MULTIMINOR 

This first-quality pocket instrument available 
from stock. 

DC. 2/LA to I A in 5 ranges, 0-1,000v in 7 ranges. 
AC. 0-1,000v in 5 ranges. Rests. 0-2meg in 2 ranges. 

10,000 Ohms per volt. 

Price £9.10.0 Leather Case 326 
or 9 payments of 23,13 

or Deposit 63 14 and 6 payments of 22/2 

INSTRUMENTS IN STOCK 

RADIO SERVICING COMPANY 
82, SOUTH EALING ROAD, LONDON, W.5 Telephone • EAL. 5737 
Next to South Ealing Tube (TURN LEFT) 9 to 6 p.m., Wednesday I o'clock. 
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18 WAY 8 WAY 

12 WAY 25WAY 

in 
TAN IJO 

DA D 
CONNECTOR 

Sturdy, Reliable and Inexpensive 
Nylon—PF mouldings. Silver plated contacts. Solid 

drawn aluminium cans. Positive locking mechanism. 
Breakdown voltage 3.5k V. 

Send for full details to :— 

THE McMURDO INSTRUMENT CO. LTD. 

ASHTEAD, SURREY. Telephone: Ashtead 3401 

AC FROM ANY DC SUPPLY WITH 

DC'AC CONVERTERS 

Recording outdoor 
events 

Operates from car 
battery 

AC mains perform-
ance from caravan 
battery supply 

Operates the latest 
Hi Fi sound repro-
ducing equipment 
from DC Mains or 
Ships' DC supply 

VALRADIO LIMITED 

(DEPT. WW BROWELLS LANE . FELTHAM 

TELEPHONE: 4242 & 4837 

* Tape Recorders 

* Latest Radiograms 

* FM/AM Radios 

* Record Players 
* Television 

* Electronic Devices 
* Electric Shavers 

MIDDLESEX 

11
11
111

111
111

111
111

111
111

111
111

111
111

111
111

111
111

111
111

111
111

111
111

111
111

111
I 

MSC 6 

Come to 
THE HI-FI SPECIALISTS 

QUAD II 

AMPLIFIER 

LIST PRICE 

f42 
QUAD II 

CONTROL UNIT 

For all Hi-Fi, Tape Recording, 
Instrument and Electronic re-

quirements. 

From our huge stocks of equipment we can supply your 
eve», need—on easy repayment terms, if required. It 
you are unable to call please use our highly efficient 
Mail Order Service. 

Dealers for.— B.J. 
CONNOISSEUR 
GOODMANS 

LEAK 
ROGERS 
TRUVOX 

WHARFEDALE 

CHAPMAN 
E.A.R. 
JASON 
QUAD 
SOUND 
W.B. 
etc., etc. 

SPECIAL BARGAIN OFFERS TO CALLERS 

E &G THE RADIO CENTRE 
33 Tottenham Court Road, London, W.I 
Telephone : MUSeum 6667 
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RADIO 
EXPORT 

WE TAKE THIS OPPORTUNITY OF AGAIN THANKING OUR CLIENTS ALL 
OVER THE WORLD FOR THEIR CONTINUED SUPPORT DURING 1957 WHICH 
HAS LED TO A FURTHER INCREASE IN SALES OF HALTRON TUBES. 

TUBES 
ONLY 

ON LOOKING BACK, WE CAN ONLY HOPE THAT 1958 WILL PROVE LESS 
DIFFICULT THAN THE SITUATION WHICH AROSE WITH RADIO TUBES 
DURING 1957. GREAT SHORTAGES APPEARED IN ALL COUNTRIES, WITH 
THE RESULT THAT PRICES WERE CONTINUALLY ON THE INCREASE. 
WE FEEL JUSTLY PROUD THAT OUR CUSTOMERS SUFFERED LESS THAN 
THOSE DEPENDENT ON OTHER SOURCES OF SUPPLY, AND JUDGED 
OVERALL, THE PRICE INCREASES WE HAD TO MAKE ON SOME TYPES WERE 
BY COMPARISON SMALL BEING THE RESULT OF PRUDENT AND LONG 
TERM PLANNING. 
IT WILL PAY YOU TO AVAIL YOURSELVES OF THE HALTRON SERVICE 
WHICH IS UNIQUE IN EUROPE AND COMPRISES MORE THAN 2,000 TYPES 
OF RECEIVING, TRANSMITTING AND SPECIAL PURPOSE TUBES. IF YOU 
ARE NOT ALREADY IN POSSESSION OF OUR PRICE AND STOCK LISTS, 
THESE MAY BE HAD ON APPLICATION. 

HALTRON 

HALL ELECTRIC LTD 
HALTRON HOUSE, 49-55 LISSON GROVE, 

LONDON N.W.1. 
Tel. Ambassador 1041 (5 1 nes) Cables Hallectric, London 
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B7G AND B9A 
* LOW LOSS—GRADE 1. 

* FULLY TROPICALISED—CLASS H 1. 

* SILVER PLATED PHOSPHOR-BRONZE CONTACTS. 
P.T.F.C.E. MOULDINGS HAVE SIMILAR PROPERTIES 

TO P.T.F.E. BUT THEY ARE LESS COSTLY TO PRODUCE. 
FULL INTER-SERVICE TYPE APPROVAL TO Z.560092- Z.560094 - Z.560095 -Z.560134 

Send for full technical details to:— 

MoilURDO INSTRUMENT CO. LTD.. VICTORIA WORKS, ASNTEAD, SURREY. Telephone: ASHTEAD 3401 

MVH. 14. 

3000 TYPES 
COILS up to 80,00011. 
CONTACTS up to 8 cos 
Tropicalizing and impreg-
nating to order. 
600 and HIGH-SPEED 
TYPES also Supplied. 

S P.O. TYPES 
MANUFACTURED 

TO YOUR 

SPECIFICATION 

PROMPT 
DELIVERY 

LARGE 

STOCKS 

OF 

KEYSWITCHES 

THE KEYS WITCH CO. 
ALL POST OFFICE EQUIPMENT 

Enquiries to Sales Manager 

126 KENSAL ROAD, LONDON, W.I0 
lelephone: LAD. 0666. 4640 Grorns "Foneo,Be'. London. W./0 
ContraetorstoHomes& OverseasGovernments& H.M CrownAgents 

MINIATURE MICROPHONE 

LOUDSPEAKER 
6-3001) 

e1l3i1d6e° 

leaflets on Demand 

TRIANON - ELECTRIC 
95, COBBOLD ROAD, 
LONDON, N.W.10 

WIL 2116 



fANUARY. 19>8 W IRELESS WORLD :<9 

&oar 

e FUMG HOLES4 DIA. 
ASI.éPART ON A PITCH CIRCLE 115/(01A. 

Now! 
a full range 

dual concentric 

loudspeaker 

system with 

built-in dividing 

network 

The Altobass 2000 loudspeaker 
consists of a horn-loaded high-
frequenci unit mounted con-
centrically with a conventional 
low-frequency radiator to form 
one integral unit. A dividing net-
work is built in to feed high and 
low frequencies to their respec-
tive voice coils. The HF pressure 
unit is loaded by a truly expo-
nential horn commencing 
through the centre pole of the 
LF magnet and terminating in a 
multicellular assembly within the 
bass cone. This unique feature 
disseminates the full range over 
a wide area, thus eliminating any 
beam effect. 

o o 
* dual concentric assembly 

* separate LP and 

HF diaphragms 

* multicellular exponential 

HF horn 

* cast aluminium chassis 

17 GUINEAS 

FULL SPECIFICATION DATA FROM ALTOBASS LIMITED, PERCY ROAD, LEICESTER 
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£10. 15 . 

CABINETS 84 HI-FI EQUIPMENT 
THE CONTEMPORARY. This beaut-
ifully made cabinet is oak veneered with 
mahogany interior and is waxed finished. 

Available in any shade to order at slightly 
extra cost. 

This cabinet can be fitted with any of the 
latest Hi-Fi Units. 

THE SERENADE. Veneered with 
finest selected walnut, beautifully 
polished to a medium shade; this 
attractive cabinet has generous storage 
space, with board sliding out smoothly 
on metal rollers. 

This cabinet can be fitted with any of 
the latest Hi-Fi Units. 

THE BUREAU. This popular 
bureau cabinet is veneered with the 
finest selected Walnut and beautifully 
polished in a medium shade. De-
signed to accommodate almost any of 
the many units we have available and 

£16 . 16 . 0 to give generous storage compart-
ments. 

HI-FI CHASSIS 
Empress 9-valve de Luxe AM/FM 
with 2 speakers  £27/6!. 
Empress 6-valve AM/FM with speak-
er  E23j2 /-
Ernpress 6-valve AM/FM de Luxe 
self-powered Tuner  £23/2/. 
Empress 5-valve FM Tuner £13/15!. 
Empress 5-valve AM Chassis E14/5/-
Armstrong PB409   E29,8i-

AFI05 
McCarthy 8-valve AM FM   E22110/-

PRE-AMPLIFIER/TAPE DECK. Latest Collaro Magnafon Mk. Ill. 
with pre-amplifier and bias oscillator, absolutely complete ready to 
connect to Radio or Amplifier   36 gns. 
Power Pack, extra   4 Ens. 

GRAMOPHONE UNITS 
Garrard RC98/4   £19 17 7 £9 19 6 

RC88/4   £17 18 8 £l9 10 0 
4SP   £8 16 4 £9 7 0 
301   £28 0 I   £8 15 0 

Lenco GL56  £23 7 0 Staar   £9 15 0 

(t# 

Collaro RC457 
4T200 
AC 4/564 

B.S.R. L1A8 

HI-FI LOUDSPEAKERS. A small selection of our 
comprehensive ronge. 

Goodman's Audiom 60 Bass  £9 12 9 
Axiom 150 Mk. II  [II 5 9 
Midax   Ell 16 0 
Trebax   £6 4 0 
X0/5000 Crossover   El 19 0 
X0750/5000 Crossover  £6 15 6 

W.B. HFI012   £4 19 9 
„ TIO Tweeter   £4 4 0 

IWe supply all units and can fit any cabinet with the latest Hi -Fi amplifiers, tuners, transcription units, record changers, speakers, etc. 
Send for comprehensive illustrated catalogue of cabinets, autocliangers, speakers, etc., all available on easy H.P. terms. 

LEWIS RADIO COMPANY 
120 (Dept. WWN) GREEN LANES, PALMERS GREEN, LONDON N.I3. Telephone: BOWes Park 1155 6 

Try " The Tutor" 
This new recorder, usirg the Mark IV Collaro tape deck with 
digital counter. Produced by tue manufacturers of the well-known 

"Tutor-Tapes." 

Ottlaide dleagurerneta, 17; x la; u 71in. ineluding 
lid. OstipW: I watt,. Weight: StIlbs. In dual 
colous—/darvam and Grey. hunts: High hour/-
dance microphone awl highdow/impulance radio/ 
gram. Output: 3 ohm or IS ohm (u ordered, for 
extension speaker, earphone monitoring. 

PRICE 62 gns. 
complete with Colleen ceramic crystal mien, 

phone—and l,200 ft. reel of tape 
Learn languages through Tutor-Tape. Please 

write ¡or details. 

74tat —Yap 
Company 

70, BREWER STREET, LONDON. W.I 
CABLES: TUTAPE, LONDON. TELEPHONE. GERRARD 

- 

spArali 

CtinlAti 

ante:: 
tun 

3376 

,,e•G 

Ildeé 

LIMITED   
d 

e 
ELECTRONIC ENGINEERS 

& TRANSFORMER SPECIALISTS 

4 

TRANSFORMERS 
Up to 50 K.V.A. 

F.H.P. MOTORS 

ELECTRONICS 
Your enquiries are invited and 

we shalt he pleased to supp.Y you 

with a complete catalogue. 

ANDEC LIMITED 
AID., A.R.fi approved 

BENNET ROAD • READING • ENGLAND 
Tel. 82401 ,2 

`WM 
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REMOTE CONTROL IN INDUSTRY 

‘I essrs. PyeLtd.relyonS.S.White 

Remote Control Shafting for 

trouble-free operation with the 

absolute minimum torsional 

6 WAY 
miniature mains 

voltage selector 

Type B M VS/6 

deflection. 

Our illustration shows the Pye Industrial 

Television Camera fitted with a zoom lens 

o?erated by S. S. White Flexible Remote 

Control Shaft No. 150L53, Casing No. 170A2 

(Design No. A75). 

Photograph by courtesy of 
Pye Ltd., Cambr,dge. 

CO. or C.111111111T •UT*it4 ayo 
PR,de L zo,vestemis, 

BRITANNIA WORKS, 

ST. PANCRAS WAY. LONDON. N.W.I. 

STANDARD B9A (NOVAL) VALVEHOLDER WITH 2 - PIN 

CAPTIVE PLUG. 

UP TO 6 TAPPING POSITIONS. 

MARKING TO CUSTOMERS' REQUIREMENTS. 

Send for full details to 

THE McMURDO INSTRUMENT COMPANY LIMITED, ASHTEAD, SURREY. Tel : ASHTEAD 3401 
M VS II 
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BRAND NEW ORIGINAL SPARE PARTS 
FOR AR88 RECEIVERS. 

I.F TRANSFORMERS 1st, 2nd, 3rd, 4th (for 
ti E) 12,6 eaca or complete set of 6, Mg-. 

I.F. Transformers, Crystal Load. 12/6 each. 

Patos escutcheons (for D and LF), 15/- each. 

Dais (tor type D), 10/- each. 

Filter Chokes (for D and LF), 2216 each. 

Output Transformer, (for LF), 30/- each. 

Crystal ahasing (13). 2/6 each. 

Antenna trimmers (LF and D), 2/6 each. 

Filter Condenser 3 x 4PP, 42404. 

Condensers :lx .25 pi' (D and LF), 2/6 each 

3 x ill gF (D and LF(, 2/8 each. 

RF Antenna inductors (D and LF), 7/8 each. 

Mains transformers (LF), 83 each. 

Small knobs (for IF and D), 4/. each. 

AYO MINORS tu 'nether case, fuily tested. 

45-10-0. Packing and Carriage 51-. 

MARCONI SIGNAL GENERATOR. T.F.144G. 

Covering 85 kc/s. 10 25 Mc/s. Postage and 
packing 20/, £70. 

2 K.V.A. TRANSFORMERS. 230/50 y output 
adjustable by rotary ,iwitch. Can be easily 

adapted as a welding transformer. 116. 

Postage and packing 80/, 

R.109A RECEIVERS. Covering 2-12 Mc/s. 6 v. 

D.C. £4/5/-. 
Carriage paid. 

HIGH RESISTANCE HEADPHONES 4,000 

ohms. Brand New, Ex W.D. boxed, fype 

D.H.R., 11/- per pair, postage 1/6. 

LOW RESISTANCE HEADPHONES. Brand new, 
Ei W.D. boxed, Type C.L.R. and D.L.R.. 

5/6 per pair, postage 1/6. 

P. C. RADIO LTD. 
170, GOLDHAWK RD., 
W .12 SHEpherds Bush 046 

!PERSONAL CALLERS 

11SSL RECEIVERS COVERING TRAWLER 

BAND. Frequency range 200 kc/s.-500 kc/s. 

and 600 kc/s.-18.5 Mc/s. Working and guaranteed 

612/19/6. Packing and carnage within U.K. £1. 

MODULATION TRANSFORMERS (U.S.A. Col-

lins), prdnary imp. 6.000 ohms. CT., Secondary 
6 000 ohms., 20W. 8/6 each. 

SPARES for AR77E. Main Dial 8/-. Band-

sprcad Dial IV-. Clean dial window sheet 3/-. 

Terminal boards 3/- each. 10in, shaft tor switch, 

1/-. Band indicator shutter plate, 3/11. Each 
item 1/- postage. 

AMERICAN VALVE TESTER MIMI 314. 
Individual lever switches for each tube element. 

Roll Chart for American type valves. 220/30 V. 

a.c. Brand new in nice wooden case with 
leather handles. Full instuction booklet. 110. 

Carriage 10/-. 

CONDENSERS, RESISTORS, COILS, TRANS-

FORMERS. Very large selection in stock. 

AMERICAN HANDY TALKIE. type B.C.611 

including two operating crystals (5-6 Mc.. band), 

619/10/.. Postage and 

WELCOME! 
packing 10/-. 

FAMOUS RCA 

TRANSMITTERS 

TYPES ET 4336, K & L 
Frequency 2 mc.-20 mc. 

Power output: 350 w. telegraph. 
240 w. telephone. 

Type of modulation—Class B high level. 

Audio input impedance 500 ohms. 

Power supply 190 to 250 v. angle phase 50-60 c. 

Tube complement: Crystal oscillators--807, Master 
oscillators-807, Intermediate amplifier-807, Power 
amplifier —813(2). Modulator — 805(2), Rectifier — 
866A(4). 

Complete with Master Oscillators, crystal multipliers, 
speech amplifiers, microphones, keys, instruction manual. 
etc. 

We guarantee full supply o' all replacement parts for a 
minimum of 5 years after purchase. 

P.C.A. RADIO 
Offices ani Works 

BEAVOR LANE, HAMMERSMITH, LONDON, W.6 
Te!ephone: RP? 8006 7 

UNISELECTOR 

MAGNETIC RELAYS 

Built to your 

Specification 

TYPES 3000 and 600 

HIGH SPEED POLARISED and A.C. 
to 400 VOLTS TROPICALISING— 

IMPREGNATING 

SWITCHES 
From 3 to 8 Bank—To Specification 

KEY SWITCHES 
Several types 

in stock 

GOVERNMENT CONTRACTORS 

A.I.D. RELEASE SPEEDY 
DELIVERIES 

0000000000000000000000000 

JACK DAVIS (RELAYS) LTD. 
(Dept. "W ") TUDOR PLACE, LONDON, W.1 
MUSEUM 7960 LANGHAM 4821 
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  YOU'LL DO BETTER WITH PREMIER  
THE MERCURY SWITCHED 

F.M. TUNER 
BY JASON 

5 VALVES 
FOSTER-SEELEY 
DISCRIMINATOR 

Complete set of parts ea a plus 2/6 
can be purchased for 00,1* e•10 p.p. 
All the components can be purchased separately. 
The main components are as follows.— 
Chassis   6/6 
2 side panels, pair   3/-
Prefabricated front-end completely wired 
and tested with IEF80 and IECF80 

(incl. PT.) £6/51-
Discriminator   11/6 
2 I.F. Transformers at 5/9 each   11/6 
Complete instruction book   2i-

POCKET VOLT TEST 
METERS 

Two ranges, D.C. 0-250 v., 0-25 v., complete 
with leads in canvas case. In leather case 1/6 

extra. 12 '6 
Plus 2 6 post and packing 

AM/FM RADIOGRAM CHASSIS 
OF THE LATEST TYPE 

Cash £22 10/-, or 
credit terms £3,, 10:-
deposit and 8 
monthly pay-
ments of 
£2/14/8. H.P. 
Terms £11/5'-
deposit and 12 
monthly pay-
ments of 
£1/0/11. Packing 
and Carr. 7/6. This 
chassis has 8 valves and covers short, med,um 
and long FM and Gram. Printed circuit on F.M. 
ensures a high degree of stability. Overall 
size 14in. long, 6;in. high. 9in. deep. Dial size 
12 V 5îin. 

THE STAAR "GALAXY" 
4-speed mixture Auto-changer. Finger-tip 
stop, start and speed change control. Size 
10/in. >. 12/in. A.C. mains 110-250 v. Price 
£97151- plus 4/6 pkg. & carr. 
Credit Terms £1/15/- and 8 monthly payments 
of £11519. 

Build the 

ONE YALU BATTERY RECEUER 
AS SHOWN ON B.B.C. T.V. 

This Receiver contains a DAF96 valve 
and a pair of 4,000 ohm headphone, 
and is powered by a combined 671 and 
11 volt battery. 
Price complete with headphones and 
including battery   

Send for free diagram  45 - 

PREMIER RADIO CO., DEPT. W.W., 207 EDGWARE 
Telephone: AM8assador 4033. PADdington 3271. 

COLLARO R.C.456 
4-SPEED AUTOCHANGER 

Designed to play 12in., 10in. and lin. Records 
intelmixed in any order at 16, 331, 45 or 78 
r.p.m. Capacity 10 records. New reversible 
Dual Stylus Crystal Pick-up for use on 100/250 
v. 50 cycle A.C. mains, £91151- plus packing 
and postage 5/-. Deposit 25/- and 8 monthly 
payments of 25 9. 

COLLARD A.C.41564 
4.apeed @Ingle player with Studio " " head. A.C. 
Main. 200/250 voila, 55 eh,. Suitable tor remet 
+peed% of 16. 334, 45 and 78 r.p.m. 

Special offer 

£7 . 7 . 
Carr. & Pkg. SI-. 

B.S.R. TU8 3-speed 
Record Player with 
pick-up £3119,6. 

2-VOLT I6AH BAKELITE CASED 

ACCUMULATOR 
By Oldham, Dagenite, Exide. New and un-
used, unspillable. 71 x 4 x 2. 

Price 6 6 plus 1/6 post and packing. 

* IT WILL PAY YOU 
TO VISIT OUR 
NEW HI-FI 

DEM:N3TRATIM 
ROOM! 

ROAD, LONDON, W.2 
(Open all day Sala.) 

THE WEYRAD AM/FM 
RECEIVER 

THIS RECEIVER WHICH HAS BEEN SPECIALLY DEVELOPED FOR THE AMATEUR CONSTRUCTOR PROVIDES 
COMPLETE COVERAGE OF THE SOUND BROADCAST BANDS—LONG, MEDIUM AND SHORT WAVE AM. 

WITH 87.5-100 Mc/s. V.H.F. FOR FM. WE HAVE PRODUCED A FULLY ILLUSTRATED BOOKLET WHICH GIVES 

INFORMATION ON THE ASSEMBLY AND ALIGNMENT OF THE 4-BAND SEVEN-VALVE RECEIVER, INCLUDING 

CHASSIS LAYOUT, CIRCUITS AND POINT-TO-POINT WIRING DIAGRAM. 

* " VVEYRAD " B.6I COIL PACK, P.23 I.F. TRANSFORMERS, T.S.6 I TUNING SCALE, Q2 I.F. 
FILTER, E.822 MAINS TRANSFORMER AND E.823 OUTPUT TRANSFORMER. 

* ALUMINIUM CHASSIS WITH ALL PUNCHING AND BENDING COMPLETE. 

* DESIGNED FOR LATEST TYPE MULLARD VALVES. 

* RECEIVER OUTPUT CAN BE MODIFIED FOR USE AS A RADIO FEEDER FOR QUALITY 
AMPLIFIERS. 

THE BOOKLET & PRICE LIST  2 6d. 

ILLUSTRATED FOLDER OF AM. COMPONENTS  3d. 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
CRESCENT STREET, WEYMOUTH, DORSET. 
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TH RTABLE 
MAY BE BUILT FOR 

plus 31- post & packing. 

Batteries extra. 

HT 10/- (Type BIS) or 
î u equivalent. 

LT 1/6 (Type AD 35) or 
equivalent. 

* Size only Bin. x Bin. x 44m. 
* Weight, including batteries, 541b. 
* 4 valves of the economy type. 
* Medium and long wave superhet circuit. 
* High Q frame aerials. 
* High sensitivity on both wavebands. 
* Prealigned IF transformers. 
* Sin, speaker of the latest type. 
* Automatic on/off switch operated by lid. 
* Designed in our own laboratory. 
* Backed by an up-to-date Technical Information Dept. 
* Components available separately if desired. 
* Simple to construct, using normal soldering methods. 
* Instruction book 1/6. 

Mains unit now available for only 37/6 plus 2/- pkg. & carr. Send for leaflet 

gm Minh MI Milian' 11311 UM 

I Build this NEW TAPE The New De-Luxe 
RECORDER TAPE RECORDER 

KIT 
TR3 mrow, 

£38 -15-0 
This Kit comprises: 

2-speed lane Mk. VI Deck De-luxe Cabinet with gilt fit-
LIS 10 0 rings and detachable lid 

Premier Tape Amplifier com-
plete with separate plug-in- Reel of Scotch Boy 1.200ft. 
type power pack .. £14 0 0 Tape and empty Spool CI 11 6 
7 x 4 Elliptical Speaker Latest Type ASCOS ' micro-

£1 1 6 phone   £2 15 0 
All the above sections can be 
purchased separately 

for (6-5-0 DEPOSIT 
AND 8 MONTH-
LY PAYMENTS of 
E5/17/11 OR CASH 
45 gns. plus 21/- post 
& pkg. 

Case finished in Red 
and Cream with gilt 
styling and fittings. 
Size 18} x 15 x 9in. 
or A.C. Mains 200l 
250 v. 50 cycles. 

TRADE ENQUIRIES 
WELCOMED 

um um I am mi um NB am ma uma 
Build the NEW 
"MAYFAIR" TELEVISOR 

which gives complete SAFETY to the 
constructor! 

These Televisors use a double wound mains 
transformer which gives you complete safety 
from contact with the mains supply when hand-
ling the chassis or controls. 

* B.B.C. & I.T.A. DESIGN 

WITH NEW TURRET TUNER£33 • 7.11 
MAY BE BUILT FOR 

PLUS COST OF C.R.T. 

Build in 5 Easy Stages. Full Construction details 
available. Instruction Book 3/6 Post Free. 

CONSOLE CABINETS with full length doors for I4in., I6in. and hin, tubes. 
PRICE E1414.. H.P. Terms: Deposit 017/6 and 9 monthly payments of 18/6. 
CONSOLE CABINETS. Half-door [12/12/.. H.P. Terms: Deposit E6/6/-
and 8 monthly payments of 18/3. On above cabinets add 2I/- for pkg. and carr. 

PREMIER RADIO COMPANY, 
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with PREMIER  
The latest 

COLLAR° 
4-50e singe player 
unit complete with pick-
up and turnover car-
tridge.... £4 14 6 
plus 2/6 pkg. & corr. 

CABINETS-PORTABLE 
MODEL PC/2 

Grey Lizard Rexine 
covered .... 45/-
Overall dimensions 
15m. X 13/in. 
6;in. Clearance un-
der lid when closed 
3in. 
MODEL PC/2 DE 

LUXE 
Two colours, wine 
and grey, with cut-
out for speaker and 
amplifier .... 55/6 
Dimensions 15in x 
I4M. X 7/in 

MODEL PC/3 
Grey Lizard Rexine covered   69/6 
Overall dimensions 161M. \ 14/in. X 11m. 
Clearance under lid when closed 3/in, 

MODEL PC/3 DE LUXE 
As above but with cutouts for Speaker and 
Amplifier   79/6 
Dimensions as above. 
THE ABOVE CABINETS ARE COM-
PLETE WITH CARRYING HANDLE 
FASTENERS AND PANEL. 

Packing and Postage 3/- each.  
Junction Transistors 10/- each 

Equivalent of the 0070 Type 

CONTINENTAL STYLE CABINET 
Dark Piano fin-
ished with gold 
and black styling, 
overall size 39m. 
long, 32;in. high, 
16in. deep. Two 
sliding doors, 
concealing on 
the left a black 
panel 18/in. , 
201in, finished in 
medium mahog-
any, and on the 

right a detachable board 12/in. x 181in. and a 
shelf which may be used for record storage. 
Cash Price 18 gns., plus 25/- pkg. and carr. 
Credit Terms: Deposit £2/18/- and 8 monthly 
payments £2161-. 

1 he new Spencer West Band Three con-
ver.er is now available at £6/5/- plus pkg. and 
post 3/-. 
Spencer West Pattern Unit 251- plus 1/-
pkg. and post. For elimination of B.B.C. 
interference or I.T.A. 

PREMIER 
BUREAU 
DE LUXE 
A superb cabinet 
in finely figured 
walnut veneer. In-
terior light syca-
more with rexine 
matching lining. 
Overall dimen-
sions: 33in. hiqh, 
34M. long, 171m. 

deep. Uncut control panel on right-hand side 
approximately 16in. X 10/in., uncut base-
board on left-hand side 152m, long, 13/in. 
deep. Two full size felt-lined storage cup-
board in the lower part of the cabinet. 
Cash price 161 gns. 
Credit Terms: Deposit £2/6/6 and 8 monthly 
payments of £2/3/2. Packing and Carriage 
25/-  extra. 
We carry a comprehensive stock of corn 
torments by all leading manufacturers. 

SEND 3d. STAMP FOR OUR I 
AUTUMN CATALOGUE. 

Why Introducing-

LORENZ MODEL 
not PL 562 
make 4-speed 

PRICE 

the 
best ! 

MULLARD 
AMPLIFIER KIT 

NOW SUPPLIED WITH ULTRALINEAR 
OUTPUT TRANSFORMER. 
All the components for model 510, PLUS pre-
amplifier, on one chassis (total six valves), 
chassis gold hammet finished. May be pur-
chased for £12/12/- plus pkg. and post 7/6. 
This version complete and tested £15/15/-. 
Or pre-amplifier and tone control in a separate 
unit £14114/- plus pkg. and post 7/6.  

8 WATT AKP:IFIER 
This design includes 
5 miniature valves of 
the latest types, an 

Ultralinear 
Output Trans-
former suitable 
for Speakers of 
3 and 15 ohms. 
and a very at-
tractive perspex 

front panel with gold 
lettering, complete set 

of parts £818/-. Postage and packing 5/- extra. 
Or £10,19;6 built and tested. 

4 WATT AMPLIFIER 
MAY BE 
BUILT FOR £4.10.0 Plug 216 

Pkg. St Postage 
Instruction Book II- post free. 

A steel case is now available, complete with 
engraved panel, for 156 extra. The amplifier 
may be supplied complete for £5/5/- plus pkg. 
and post 3/6, or fitted in case at £6 plus pkg. 
and post 3/6. Engraved panel 3/6. Post free. 

COMPACT GRAM 
AMPLIFIER 
Complete ready to connect 
to any type of Pick-up and 
Speaker (9 ohms) A.C. 

Mains 200,220 v. 
Volume and tone 
control fitted with 

• knobs. Overall size 
JP. 71m, long r 3,11n. 

/ wide x 2itn. high. 

f2 : 19 : 6 
Suitable speaker 7 x 415 *-e/ Plus packing and postage 
riIiptierl 21/11 216. 

HV BUY SURPLUS OR RE-CON-
DITIONED TUBES WHEN 

THESE FULLY GUARANTEED WIDE 
ANGLE TUBES ARE AVAILABLE? 
THE LATEST TYPE 17in. RECTANGU-
LAR TUBE AT £17 ¡INCL. TAX., POST 
AND PACKING 21'- EXTRA. ALSO 14in. 
RECTANGULAR TUBE TYPE 14LPA 
613/19/6 (INCL. TAXI PACKING AND 

CARRIAGE 15'- EXTRA. 

TERMS OF BUSINESS 
C.i wilt% order or 0.0.0. over £1 !letter Id for Port 
Order. no Ito M.. 116 untie, if), nary, °Moroi., tlatt.l. 

gram. motor 

C3 . 13 . 6 

NEW FM TUNER 
for the Home 
Constructor 

A new design 
using the latest 
circuit tech-
niques. In-
dudes 4 valves 
plus magic eye 
tuning indica-

tor, permeability tuning and an integral power 
supply. Two controls only, a gear driven slow 
motion tuning control and an output volume 
control with on/off switch. Suitable for fringt 
area reception. 
All components may be purchased for ES/15,-
plus packing and postage 3/6. Send 1/6 for 
booklet. OR less Mains Transformer and 
Rectifies £7/12/6 plus packing and postage 31-
Power requirements HT 230 v. 50 mA., LT 
6.3 v. 1.5A. Dial size 31M. X 11/in., overall 
size 11„in. long, 5/in, deep, 4/in, high. 

* IT WILL PAY YOU TO VISIT OUR 
NEW HI-Fl DEMONSTRATION ROOM 

THE NEW TSL 
FM TURNER HIGH 
STABILITY MODEL 

6 valves including Magic Eye and Power Supply 
using the latest type Gorier permeability Unit 
complete with first audio stage and preset output 
volume control. Maximum radiation less than 
10 microvolts per metre. Sensitivity better than 
.5 microvolts. Cash price £17/10/- (inclusive) 
or Credit Terms: Deposit £2/10/- and 8 monthly 
payments of £2/3/2. Postage and packing 
5'- extra. 

STIRLING VHF/FM TUNER UNIT 
A cleverly designed Unit suitable for installation 
either in existing equipment or as an external 
Unit. Completely self contained with MS 
own power supply. The latest type permeability 
tuned circuit is used, tuning drift being negli-
gible. Size 71 71 x 2/in. Cash Price 
£13/13,-. Postage and packing 2/6 extra. 
Cr. Terms £11151- deposit and 8 monthly 
payments of £1/13,6. Plus postage and packing 
of 2/6.  

2-BAND TRF RECEIVER MAY 
BE BUILT FOR L5.15.0 

plus pke & port 3/-

3 B.1ND SJPERHET 
RECIIVER 

MAY BE Phu 3/' 

BUILT FOR £7 • 1 9 • 6 Pkg. (t Postage 
These two receivers use the latest type circuitry 
and are fitted into attractive cabinets 12M. x 
61in. X 5/in. in either walnut or ivory bakelite 
or wood. Individual instruction books 1/-
each, post free. 

THE JASON "ARGONAUT" MW 'FM DESIGN 
*All Premier components are designer approved. 
ALL components to build the complete 
Receiver, including output stage, may be 
purchased for E15/5/., or all components less 
output stage but Including Power Supply, for 
£1311916, plus packing and postage 3/6 on each. 

207, EDGWARE RD, LONDON, W.2. Tel: Ambassador 4033 & Paddington 3211 
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MAKE CERTAIN OF 

Reliability proved by tremendous production 

Reliable components are the first essential to the 

smooth running of factory and production line. 

That is why more and more manufacturers 

are turning to the Monarch. 

The Monarch is the development of a proved 

and successful design, and is tested and 

re-tested before it leaves B.S.R.—it is ready to 

go straight into the set. You can employ 

the Monarch confident in the knowledge that 

there are no delays and technical troubles. 

The Monarch helps to build the reliability of 

your product—investigate it without delay. 

. . . MAKE CERTAIN OF THE 

e—••• 

OEM 

* Also availabie is the T.U.9 single 

record player and matching pick-up. 

The world-proved Ful-Fi turnover crystal 

cartridge is fitted to both Monarch 

and T.U.9. 

World's most reliable four-speed autochanger! 

BIRMINGHAM SOUND REPRODUCERS LTD., OLD HILL, STAFFS. 
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R.C. Coupled Amplifier Stages 

Although it is desirable to design a universal standard 
transistor amplifier stage, this is not possible because 
signal level, supply voltage and maximum working 
ambient temperature each introduce problems which 

must be overcome in different ways. It is possible 
however to design and publish typical amplifier 
stages for several supply voltages, assuming a maxi-
mum working ambient temperature, making a com-
promise between gain and output. 

The first stage in an amplifier must be designed to 
provide as high a ratio of signal to noise as possible, 
because the accumulated input and circuit noise will 
give a very impure output over a number of stages. In 

all other stages the requirement is maximum gain 
for minimum distortion at the required output level. 
The recommended cir-
cuit using a Mullard 
0071 transistor, with 
capacitive coupling pro-
duces a good gain for a 
relatively distortion free 
output., The circuit is 
suitable for use with 
supply voltages of 6V, 
9V and 12V, stabilised 

up to 45°C ambient 
working temperature. 
Some modifications are 
indicated below for the 
user's guidance. It is 
important when modi-
fications are made to 
ensure that the collector 
current should not go 
below o.3mA, otherwise 
the input resistance and 
collector-emitter gain cc' 

become very non-linear. 
The distortion and gain 
data shown in the ac-
companying table are 
typical for one 0071 
stage from a series of 

Imunaid I 

CIRCUIT VALUES AND GAIN FOR SOME 
TYPICAL 0071 TRANSISTOR STAGES 

V cc I 

(V) (mA) 

R I 

(K2) 

R2 

(k1.2) 

R. Rc 

(k(I) (k1-2) 

out 
iin lout. 

6 

9 

12 

1 . 0 

1 0 
1.0 

39 

62 

82 

2.2 

3.9 

5.6 

23 

28 
31 

200 

260 

270 

* For 5% total distortion 

T.S.D. DATA and PUBLICATIONS SECTION, MULLARD 

identical ones in cascade. The source impedance 

Rsource is assumed equal to the collector resistance 
R. A resistance of 1.51d2 is used to shunt Rc, this 
value is equivalent to the input impedance RE, of the 
following stage. The current flowing in this i.5kn is 

the output current considered in the distortion and 
gain measurements tabulated below. The gain figures 
apply to a transistor with average collector-emitter 
gain ce. These component values have been carefully 
chosen such that in each case the transistor operates 

satisfactorily up to an ambient temperature of 45°C. It 
will be seen from the table that the useful output 
current, for 5% total distortion, and stage gain increase 
with supply voltage. This distortion is predominantly 
second harmonic. 

The performance ob-
- tamed with Ic imA 

should be adequate in 
most cases, however the 
stage gain can be in-
creased by reducing (not 
below o.3mA) the col-

 t) lector current, this is only 

worthwhile at the lower 
OC 71 supply voltages. For in-s 

stance Ic=o.5mA, Re = 
R L  2.2k I% Rc = 3.9k e 

> gives 20% increased 

gain. Increased output 
can be obtained for a 
given distortion by in-
creasing the collector 
current to, say, 1.5mA, 
altering circuit values 
accordingly. For mini-
mum distortion it is 
preferable to keep the 
collector current in the 
range I -21nA, in any case 
it should not be reduced 

below o.3rnA, and to 
keep the source imped-
ance as high as possible. 

LTD., MILLARD HOUSE, TORRINGTON PLACE, LONDON, W.C.1 

mvm 335 
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Use 

Teletubes 

Radio Valves 

and 

Special 

Components 
e 

METAL RECTIFIERS 

• 

te7. 

BRIMISTOR 
CURRENT SURGE 
RESISTORS 

• 

GERMANIUM DIODES 

• 

TRANSISTORS 

Standard Telephones and Cables Limited 
FOOTSCRAY, KENT. Footscray 3333 
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o  

The Skater's waltz is, of course, our forte; we delight you in the ballet 

of Prokoviev; we enthrall you in the rhythm of the pop. We are—have you guessed— 

Acos GP 65 Cartridges. Type 65-i is a star performer with hi-fi precision 

and hi-g grace, characteristics as level as the rink, yet full of vigour*. Type 65-3 

strides out in style and force*. Poised on Acos x5oo tested tips, we glide 

through our turn with perfect balance. 

Outputs: Type 65-1, 0.15 V; Type 65-3, 1.0 V, at I cm/sec velocity, t,000 cis 

• ARE DOING THINGS IN STYLI 

COSMOCORD LTD WALTHAM CROSS HERTS • TEL : WALTHAM CROSS 5206 (Londonaubscribers please dial WA4 szo6) 
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PROTECTION 
L.I055 Standard (glass) size 
O (11" x r dia.). 60 mA to 25 A, 
blowing within 10 seconds on 
100% overload, guaranteed life 
1,000 hours at rated current. 
L.562 Miniature (glass) size 00, 
(I" x 3/16" dia.). 50 mA to 7A. 

L.338"Mag-Nickel," (glass) 
anti-surge, size 0. Designed 
to withstand switching sur-
ges of 10 to 30 times rated 
current for 10 ms, without 
ultimate failure due to 
embrittlement of the wire. 
250,500 and 750 mA. 

1.754" Minifuse" (ceramic) 
size 00. Originally designed 
for meter protection, these 
unique fuses are ideal for 
protecting any delicate 
apparatus. 10, IS, and 25 
mA, blowing within 10 ms, 
on 350% overload. 

The fuse, simple as it seems, has undergone great 
development since 1880, when Edison first used 
the principle of the "weak-link" for protection 
against overload. 
The extensive "Belling-Lee" range of cartridge 
fuses includes types for practically every 
electronic application, each being manufac-
tured to extremely close tolerances to ensure 
the highest degree of accuracy and 
consistency in operation. 
The links listed here are only a 
selection from the wide "Belling-Lee" 
range, which covers ratings from 10 mA 
to 500 A. Write to "Belling-Lee" for 
further details 

BELLING &LEE LTD 
GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX., ENGLAND 

Telephone: Enfield 3322 • Telegrams: Radiobel. Enfield 

" BELLING-LEE " NOTES 

How efficient is an aerial ? 
How long is a piece of string? 

Not so long ago, at a meeting 
in a fringe area where we were 
discussing installations, we made 
it clear that very often we found 
really efficient aerials so badly 
installed that it would have been 
easy to achieve better results with 
a badly designed aerial well in-
stalled. If you haven't under-
stood all that, it might be worth 
reading it again. In districts 
where there is plenty of signal, 
careless installation may not be 
very serious, and probably the 
installation team take credit for 
the reasonable picture that should 
really go to the set designer and 
the automatic gain control. But 
in a fringe area where the signal 
is in the region of 20 microvolts 
or even less, the automatic gain 
control is working full out, and 
the picture is noisy in any case. 
It is then that a skilful erection 
team can at least double the 
quality of the picture. 
Some people think that the 

greater the number of elements 
the greater the gain. There are 
many four-cyclinder cars more 
powerful than many with six 
cylinders. It is all a question of 
design. We have an "H"-type 
aerial with higher gain than at 
least one well-known four-element 
array. We designed the first four-
element array, and, although it 
was a winner, we stopped produc-
tion a few years back because we 
made a three-element array with 
a still higher gain, and we couldn't 
justify the fourth element. The 
theoretical and practical gains 
from the fourth element were just 
not worth while. 

Band III is a different story; as 
the arrays are so much smaller, 
you can add more than four 
elements and still have a practic-
able device. We feel that nine 
elements are a maximum on one 
crossarm and our nine-element 
band III aerial is undoubtedly 
the most efficient single band III 
array available. 

Advertisement of 
BELLING & LEE LTD. 

Great Cambridge Rd., Enfield, Middx. 
Written 18th November, 1957 
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HIS MASTERS VOICE" 
MARCONIRIONE • COLUMBIA 

Annognee NEW PRACTICAL WAY 
OF LEARNING AT HOME 

NEW — completely up-to-date methods of giving instruction in 

a wide range of technical subjects specially designed and arranged 
for self-study at home under the skilled guidance of our teaching staff. 

NEW —experimental outfits and lesson manuals are despatched on 
enrolment and remain the student's property. A tutor is allotted 
to each student for personal and individual tuition throughout 
the course. 

Radio and television courses, with which specially prepared components 
are supplied, teach the basic electronic circuits (amplifiers, oscillators, 
detectors, etc.) and lead, by easy stages, to the complete design and 
servicing of modern Radio and T/V equipments. 

If you are studying for an examination, wanting a new hobby 
or interest, commencing a career in industry or running 
your own full-time or part-time business, these practical 
courses are ideal and may be yours for moderate cost. Send 
off the coupon to-day for a free Brochure giving full details. 
There is no obligation whatsoever. 

Courses with Equipment 

RADIO • SHORT WAVE RADIO 

TELEVISION • MECHANICS 

CHEMISTRY • PHOTOGRAPHY 

ELECTRICITY • CARPENTRY 

ELECTRICAL WIRING 

DRAUGHTSMANSHIP • ART etc. 

roglicimr , 
E.M.I. Factories Isser".i` 

at Hayes, England 

EIVI 

3-stage T.R.F. 
circuits. 

Fill in for éREE BROCHURE 
E.M.I. INSTITU:ES, Dept. 127x, London,W.4. 

I 

INSTITUTES is 

Nan, 

Address 

5 valve 3-waveband 
superhet circuit. 

Aga 
(If under 21) 

1 BLOCK 

CAPS 

PLEASE 

1 am interasted in the following subject(s) with/without equipment 

- --
JAN. 58 (We shall no worry you with personal visits) 
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Vidicon Camera Tube 
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The E.M.I. Vidicon Camera Tube Type 10667 which is interchangeable 
with the American types is now available in three versions. 
Type 10667S—Studio Camera use. Type 10667F—Film Pick-Up 
Type 10667G—Industrial Applications. 
For comprehensive details please apply for technical brochure. 

Other E. M.!. Television Equipment: 
Studio and Interview Camera Channels. Flying Spot and Photoconouctive 
Film Channels. Studio Mixers and Control Equipment. 

EMI ELECTRONICS LTD. 
(BROADCAST EQUIPMENT DIVISION) • HAYES • MIDDLESEX • ENGLAND 

Telephone: SOUthall 2468 Ext. 316 EFIII 
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The effects of interference on radio and television is a much debated 
topic among manufacturers, authorities and public alike. 

The rapid increase in possible sources of interference, in the form of new 
domestic and industrial appliances, serves only to intensify the problem. 

For the effective control 
of interference... 

Commutator motors, discharge lighting, thermostat operation and 

electro-medical equipment are the prime offenders. The best way to 

tackle the job of suppression is to build-in the necessary components at 

the equipment manufacturing stage. Wisely, most manufacturers rely 

on Plessey Suppressors, of which there are four main types giving a 

comprehensive coverage for the majority of requirements. 

Manufacturers and Design Engineers are invited to write for Plessey 

Publication No. 952 which contains full details. 

4 Suppressor ranges by 

Standard Composite Interference 
Suppression Filters J Inductors 

Capacitors for Radio and Television 
Interference Suppression 

Plessey 

Television Interference Suppression 

Radio Interference Suppression 
Inductors 

COMPONENTS GROUP • CHEMICAL AND METALLURGICAL DIVISION 

THE PLESSEY COMPANY LIMITED • WOOD BURCOTE WAY • TOWCESTER • NORTHANTS • TEL: TOWCESTER 312 

Overseas Sales Of gant,atton PLESSEY INTERNATIONAL LIMITED • ILFORD • ESSEX • ENGLAND TELEPHONE: ILFORD 3040 

;t3y 1.C.3A 
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Marconi Camera Chatinels 

IMAGE ORTHICON CAMERA Type BD808 (illustrated) 

Features 

• Uses either e or 4r Image Orthicons. 
• Designed for ease of servicing, excellent accessibility 

and plug-in sub-units. 
• Four position turret will carry any combination from 

z-inch to 4o-inch lenses. 8o-inch and zoom lenses may 
also be used. 

• Viewfinder can be tilted up or down to give the most 
comfortable viewing position. 

• Camera Control Unit may be used with io" picture 
tube and 3" waveform tube, or with ie picture tube 
and 5" waveform tube. 

• Remote control of light intensity by variable graded 
filter. 

• Optional remote control of focus and turret. Optional 
semi-automatic alignment circuit. 

• Built-in turret for neutral density and colour filters. 
• Full range of accessories available for both studio and 

outside broadcast roles. 

BROADCAST VIDICON CAMERA Type BD364 
The most recent addition to the Marconi range of 
Television Equipment. 

Features 
• Compact, easily operated by one man. The camera has 

integral viewfinder with 7" tube and 2r waveform 
monitor and includes all operational controls. 

• Channel consists of Camera and Power Supply only— 
but optional Remote C.C.U. and Monitor position 
available. 

• Use of close-tolerance double-triodes in all valve 
circuits except one and printed wiring assemblies 
ensures great reliability. 

• Rapid semi-automatic beam alignment, built-in 
aperture correction and gamma correction circuits 
are provided. Designed to make the best use of any of 
the present Vidicon tubes and with ample flexibility 
to deal with foreseeable developments. 

• 4-position turretwith positive location takes wide range 
of fixed and zoom lenses. 

MARCONI 
COMPLETE SOUND BROADCASTING AND TELEVISION SYSTEMS 

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND LB 9 

G 
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1 0 0 0 0 0 0 
S. T. C. are able to offer a range of high-
performance close-tolerance I Mc/s crystal 
units. The range comprises:— 

S.T.C. 
TYPE DESCRIPTION EQUIVALENT 

4044 2 pin metal containers 

4046 2 pin metal containers 

DEF. 5271 Style B 

D E F. 5271 Style D 

4013 B7G glass envelopes DEF. 5271 Style E 

The above uni s all meet the extreme climatic conditions laid down in RCS! I 

As a direct replacement for the I Mc/s crystal unit in the 
popular BC22I wavemeter S.T.C. offer a unit mounted in a glass 

envelope with a special international octal base (service 
equivalent IOXAR5). 

ALL UNITS 1 

CYCLES 
PER 

SECOND 

1 Mc/s 
CRYSTAL 
UNITS 

meet the vigorous bump and vibration requirements of 
interservices specifications. 

can be supplied to a minimum frequency tolerance of 
0.005`,% over temperature range -- 55 -C to + 90 C. 

can be manufactured for operation at either series resonant 
or at 30pF or 50pF input conditions. 

have excellent short and long term stability. 

Standard Telephones and Cables Limited 
Registered Office: Connaught House, Aldwych. 

QUARTZ CRYSTAL FACTORY: HARLOW • ESSEX 
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E D I SWAN transistors 

SIES f: NS EMSON SWAN LIMITED 
Cm, *OW C110t> *040, LOYDC 14 C 

r-1AZLTDA 

at/u4 
Conipe&eive prcCeS 

 „owe' 

If you are manufacturing or designing electronic 

equipment you will find this folio of data sheets helpful 

as a source of reference. It gives you comprehensive 

information and characteristic curves covering the 

whole range of EDISWAN Mazda transistors. 

Simply ask for the P-N-P Transistor Folio 

on your business notepaper. 

SIEMENS EDISON SWAN LIMITED 

155 CHARING CROSS ROAD, LONDON, W.C.2, AND BRANCHES 

TELEPHONE: GERRARD 8660. AN A.E.I. COMPANY 

TELEGRAMS: SIESWAN WESTCENT, LONDON 
CRC 15/4 
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PERFORMANCE ASSURANCE WITH 

Model 1071K Double Beam Kit Oscilloscope 

List Price £9.0.0. 

Hire Purchase Facilities. 

Trade terms on application. 

COSSOR 
PRINTED CIRCUITS 

AN INSTRUMENT RANGE 

IN KIT FORM 

Q. Why has Cossor Instruments decided 
upon this innovation ? 

A. To make available a range of first-class 
measuring instruments at a considerable 
saving in cost to the Buyer. 

Q. Are Kit instruments inferior in perform-
ance to their Factory-built equivalents? 

A. Certainly not. If assembled and wired 
exactly in accordance with the Manual 
of Instructions. 

Q. A certain skill must, surely, be required 
to build these instruments ? 

A. None beyond the ability to use a small 
soldering iron. 

Q. How can a performance specification be 
maintained without setting up test equip-
ment ? 

A. Largely by the use of PRINTED CIR-
CUITS which allow no interference with 
the layout of critical parts of the circuit. 

Q. How many Kit instruments are at present 
available ? 

A. Three. Two Oscilloscopes, a Single-
Beam and a Double-Beam, and a Valve 
Voltmeter. Others will follow shortly. 

Q. Could I have more information on these 
interesting instruments .2 

A. With the greatest of pleasure. Just write 
to: 

41». 

COSSOR INSTRUMENTS LIMITED 
The Instrument Company of the Cossor Group 

COSSOR HOUSE • HIGHBURY GROVE • LONDON, N.5 

Telephone: CANonbury 1234 (33 lines) Telegrams: Cossor, Norphone, London Cables: Cossor, London 
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14-iteion, 

The above recorder uses a synchronous capstan motor and 
for use or 12 volt car battery a 50 c/s I cycle 230 v., 120 w. 
power supply unit is available. 

T.R.G.I0 MINIATURE AMPLIFIER AND VERSATILE 
PRE-AMPLIFIER. A modern miniature amplifier, measuring 
only 24 x Sin, over front panel and projecting 1.-4in. to the 
rear. Uses C core transformer material to obtain low exter-
na magnetic field and has less than 0.1 '„ harmonic distor-
tion at 10 watts output. The amplifier response is level 
15 c/s. cc 50,000 cis. within 0 2 db. The 3-valve pre-amplifier 
will opera:e direct from recorder heads with correction 
networks for difficult tape speeds and switched inputs are 
provided for radio, microphone and gram. with correction 
fo - all recording characteristics. 

"SUPER FIFTY WATT" AMPLIFIER. This heavy 
duty amplifier is available for long life under arduous con-
di:ions. The normal life being 5,000 hours without valve 
change. 

TAPE RECORDERS 
and AMPLIFIERS 

*The total hum and noise at 71 inches per second 50-12,000 
c.p.s. unweighted is better than 50 dbs. 

* The meter fitted for reading signal level will also read 
bias voltage to enable a level response to be obtained under 
all circumstances. A control is provided for bias adjustment 
to compensate low mains or ageing valves. 

* A lower bias lifts the treble response and increases 
distortion. A high bias attentuates the treble and reduces 
distortion. The normal setting is inscribed for each instru-
ment. 

* The distortion of the recording amplifier under recording 
conditions is too low to be accurately measured and is negli-
gible. 

* A heavy mu-metal shielded microphone transformer is 
built in for 15-30 ohms balanced and screened line, and 
requires only 7 micro-volts approximately to fully load. 
This is equivalent to 20ft. from a ribbon microphone and 
the cable may be extended 440 yds. without appreciable loss. 

* The 0.5 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 4 watts heavily damped by negative 
feedback and an oval internal speaker is built in for monitoring 

purposes. 

* The play back amplifier may be used as a microphone 
or gramophone amplifier separately or whilst recording is 
being made. 

* The unit may be left running on record or play back, 
even with 1,750ft. reels, with the lid closed. 

CP20A AMPLIFIER. This standard amplifier for extreme 
tropical use will operate from 230 v. A.C. mains or 12 v. 
car battery and give 15 w. output for a consumption of 
5.5a. Inputs for .50!.?. balanced microphones, M.I. P.U. and 

Cr. P.U. 

FOUR CHANNEL ELECTRONIC MIXER 

An Electronic Mixer for four 30-500 balanced line micro-
phones or special to order. Normal output 0.5 v. on 
20,0000 but I mVV., 600if balanced or unbalanced is 
available as an alternative. 

The 3-CHANNEL MIXER and PEAK PROGRAMME 
METER .s similar to the above but is fitted with a meter 
reading peak signals with 1 second decay time and cali-
brated in dbs from zero level 1 mVV., 6000 to +12 and 
-- 20 balaaced or unbalanced output by means of switch. 

Full details and prices of the above on request 

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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E.M.I. 
Factories 
at Hayes, England. 

Accountancy 
Advertising 
Aeronautical Eng. 
A.R.B. Licences 
Art (Fashion, Illustrat• 

ing, Humorous) 
Automobile Eng. 
Banking 
Book-keeping 
Building 
Business Management 
Carpentry 
Chemistry 
City & Guilds Exams. 
Civil Service 

EIVROI wit» 
teat 
smAsTERIs" ICE 000010E0f 

Tut your 
e /71 aaf 

CAREER" hf088y OR NEW mireeespr 

PERSONAL & INDIVIDUAL HOME TRAINING IN-
Commercial Subjects Heating & Ventilating Photography 
Commercial Art Eng. P.M.G. Cert. 

Computers High Speed Oil Engines Police 
Customs Officer Industrial Admin. Production Eng. 
Draughtsmanship Jig & Tool Design Production Planning 
Economics Jcu-nalism Radar 
Electrical Eng. Languages Radio 

Electrical Installations Management Radio Amateurs 
Electronics Maintenance Eng. (C & G) Licence 
Electronic Mathematics Radio & Television 
Draughtsmansnip M.C.A. Licences Servicing 

Eng. Drawing Mechanical Eng. Refrigeration 
Export Metallurgy Sales Management 
General Certificate Motor Eng. Sanitary Eng. 

of Education Pairting & Decorating Salesmanship 

Secretaryship 
Servo Mechanisms 
Shorthand & Typing 
Short Story Writing 
Short Wave Radio 
Sound Recording 
Telecommunications 
Television 
Time & Motion Study 
Tracing 
Transistors 
Welding 
Workshop Practice 
Works Management 
and many others 

Also courues for GENERAL CERTIFICATE OF EDUCATION, A.M.I.H. & V.E., A.M.S.E., 
A.M.Brit.I.R.E., A.M.I.Mech.E., A.M.I.E.D., A.F.R.Ae.S., A.M.I.P.E., A.M.I.I.A., 
A.C.C.A., A.C.I.S., A C.C.S., A.C.W.A., City & Guilds Examinations, R.T.E.B. Serv. Certs. 
R.S.A. Certificates, etc. 

Courses with PRACTICAL EQUIPMENT 

in RADIO • TELEVISION • MECHANICS 
CHEMISTRY• ELECTRICITY• DRAUGHTSMANSHIP 

PHOTOGRAPHY, ETC., ETC. 

E 
INSTITUTES 

COURSE FROM 
15:- PER MONTH 

e 
il 4 

POST THIS COUPON TODAY 

To:—E.M.I. INSTITUTES. Dept. I27K, London, W.4. 

NAME 

ADDRESS._ 

Age 
(if under 21) 

I am interested in the following subiect(s) with/without equipment 

JAN. 58 (0./a shall not worry you with personal visits) 

1 BLOCK 
CAPS 
PLEASE 

IC 106 
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Britain's best 
H141 Equipment 
We have devoted over 22 years entirely to the design and 

manufacture of audio equ:pment and we .re proud of 

our position as leaders in this field. We were the first 

firm in the world to design and market Amplifiers having 

a total distortion content as low as 0.1%; a claim which 

was received with incredulity in 1945, but which was 

subsequently confirmed by the National Physical Labora-

tory and has become an accepted world-wide standard. 

High engineering ideals have guided our efforts, and 

Leak Amplifiers have been the choice of the B.B.C., 

Commonwealth and foreign broadcasting authorities and 

Recording Studios. This acceptance by professional audio 

engineers has led to a demand for Leak equipment from 

music lovers throughout the world. 

On the important question of prices it is appropriate 

to mention one of the basic principles of Leak design. 

From long experience and by extreme attention to design 

details during development work on the pre-production 

models, we enable our craftsmen to achieve a high out-

put per man-hour. The labour costs thus saved offset 

the increased cost incurred for high-grade materials, 

components and finishes, and this, together with quantity 

production (made possible only by a world-wide market), 

explains how quality products may be sold at reasonable 

prices. 

An important Test Report... 
Independent laboratory tests of the Garrard 301 transcription turntable 
were recently carried out by Audio Instrument Company Inc., New York, 
U.S.A., under the direction ef Mr. C. J. Lebel (Chairman of one of the 
groups which prepared the NARTB Standards). It was necessary that the 
pick-up and amplifier system should conform in response to the R1AA-
nets AES-new NARTB response curve within ± 1 db, and in the tests 
of this excellent transcription unit the components seb.cted for use as 
complying with this recuirement were a Leak tone arm fitted 
wi h Leak cartridge and a complete Leak pre-ampli,ler and 
power ampliîer Model T1.11 O. 

dik The full test report appeared in the February, 1957 issue of 'Wireless 
""' World," pages 22 and 23. 

r--

* 

* * 

* * 

We invite you to complete the coupon 

below and post it to us for details of 

the NEW Range of Leak High 

Fidelity Equipment. 

4111EAIK1 
The First Name 

in High Fidelity 

H. J. LEAK & CO. LTD., BRUNEL ROAD, 

WESTWAY FACTORY ESTATE, 

ACTON, W.3, ENGLAND. 

Please send 
details of 

D FM Tuner 
** 1 Gram. pickup 
***D Ampl ifiers 

D Please send name and address 
of my nearest Hi-Fi dealer 

Nome  

Address   

Telegrams: Sinusoidal, Ealux, London 
Telephone: SHEpherds Bush 1173/4/5 Cables: Sinusoidal, London W.W.11158 
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BULLS 
1,6H CHST H&R1IOie NO 

Do If yourself. 
I re ec. easy. 

--- Save money and 
cogvegr,„,„,▪ Tv get B.B.C. and 

ITA Commercial at 
the flick of a switch. 
lots simply place 
our Silver-tirey TV 

('on, trier on or near your TV set. No alterations 
to )our set—just connect to AC mains and 
aerial. Packed complete with easy instructions. 
Only 211- down and 0 monthly of 211- or u.sh 

This NEW Blowlamp 

A new entirely automatic 
tore blowlamp in here. Burns methy-
lated spirit. Compact and small. Sjin. 
high. weight 7 os. Solid brass, chrome 
tin/the,). Slips into pocket. Ideal. eon 
soldering (very hot flame 2.000 deg. P.). 
Silver mItt.. malelmoking, Jewellery 
repairs, paint stripping. abuts bending 
and drawing. Bell -powsurising. no 
pumping. Nothing to go wrong. 

Otto Major Model. 6 lime, emote, 14/7 

fiaa,  30 Poet 11d. 

tie Mt.,/ 

WATCH 

▪ Ltreté-; 
OUTFM 

Special 

Deposit 

for cleaning and repairing. Includes Illustrated 
explanatory booklet, eye-glasa, tweezers, screw-
drivers, oil, dusting powder, oilers. luminous 
compounds, jewellers' rouge. dial brush and 
>aria. Cf.s6 25/- or 71- down and 3 monthly 
payments of 7/... 

FAMILY HAIRCUTS 

AT HOME! 

Save pound. every 
year. No waiting 
in hairdresser'.. Per-
fectly simple. Swiss 
Precision. With 
Illustr. 12 pp. hook, 
In Luxury Presea' 
tut Ion Case with 
cleaning 'irush, lubr. 
oil. 2 combo for 
gm.lrraling cut. 
ee itch. Oft. flex. 
plug. A'C. 12 m`th. 
guarantee. 

£5.5.0 or 2 - 
dn. 7 nely of um - - 

Inc. 12 pp. Ill, book. 

AMMETERS. 0-30, Brand NEW 
and Boxed, Reduced. 61-
BARGAIN. 

BREAST MIKE AND HEAD-
PHONE SETS. combined and 
complete, Brand New awl 
Boxed. Onto 

U.S.A.F. THROAT WHIM. 
Brand NEW. 
W rth £2. 5/-

CRYSTAL SETS Complete. NEW 
but reduced from 28/8 17/6 

to 

Special SALE Offer ROLA De-Luxe 
Extension Speaker. In attrictive 
cabinet. Originally 63/- .1(1 
Lunde., Quantity. l'ost 2/6 

7/6 FRREOTCE- 7/6 
Preheated Electric Soldering Irons. 
24 v. 36 watts. Preso-button 
switch fitted. Corroslon-free bit. 
Specially designed for One work. 
Limited quantity. Unrepeatable 
bargain 

SERVICE SHEETS 
The one you require enclosed if evadable 
in a dam smarted of our beet 
choice.   10/8 

.001-1" 
MICROMETER 
Brand new 
Precision 

Instrument BARGAIN 10:-
2. MODEL 14/6. 

PIFCO 
All-In-one Radiometer 
AP./ D.C. 
* Circuit Test. 
* L.T. and H.T. Tests. 
* mA. Test. 
* Valve Test. 
Continuity and Resl.' 
tance Tests. Complete 
with Test Leads. 32,4 
Pat 1/... 

Chassis Cutters 
with Keys 

qTuhieckeset ..iest and ay 

cutting holes In 
sheet metal. The 
cutter consiste of 

three Iona; • die, a punch and an Allen 
screw. The operation te quite simple- Price. 
incl Eer Size lino 13,9: tie., 14/9: Ha, 
Olin., Itin., 1718; lit...1En., lIla.. 19/8: 
II in., 22'.; 2 3'32in., 35:9; 21111.. 4011; 
lin. sq. hole. 27/-. Pont 

AU prices are with keys 

AC/SO 15i-IVRB6 APPHI 101- VE65A 1J- 12A6 
ARPS 
ARP12 5/. 71- VR150/30 12A117 

102',.-- 1122AA T7 
CY32 10/ W2I II- 12116 
DET25 5/ 
KEcesm334 10,.. 01A 1.1- 12J5 

Bi-EE;3860 1591/1r: 01BB5244 

EI-50 7/8 114 
EL2 41- 1E5 bi-

24 
SU-

EK92 7/8 1D8 10/- 

Wt. 1P5 ri-- . 

FM 12/- 1F6 5/-
0163 5/. 104 7/8 
011.130 15/- 1114 
HP210 5/. 1116 
HP211C 5/- 136 
HP1018 716 1LN5 
HP4101 Vs SAS 
KT32 7,4 2A0 
EMI 51. 2A7 
LP220 8/. 21/4A 
?ASPEN 4/- 2D4B 
NSPI 15/. 6A6 

0Z4 5/. 
:eta 01A 

25PP E13120;21;) D 1101 il -. O60AAAK1S 
Q P230 5/. titAK7 
RI 9/- 8AQ5 
RI.18 184 804 
era 4i- 6C8 
T21 4/- 8F6 
EDDEIC :V- 6P32 
TP22 12/- bPS3 
T Pal ir. OHS 
TT4 ni- 6517 
UP41 Hi- 68K7 
1:221 4,. ;BS 
VP2 

5- 871>V7 V R18 5. 2 

11-
71-

10f-
9/• 
4/-
8/-

12807 10/-
128175 5/-
12$07 6!-
10037 6/- 

12511 

198E7 /- 
1201,7 /- 

lii-
1SEIPA 8/-

8/-
71-

121-

21-
3,-
2/-

10/-
9/- 12/-
71. 48•  46 8/-
71. 0011 . 

8/-

15/-
8/-
8/-
11/-
2/-
5/-
1/-

151-
bi-

8/-. 5004 et-
7/. 2006 SI-
61- kw, fall EVA 
5/- range 

• POST II-

1186 

5/-•  26 
8/. 31 

10i- 32 
2/- 34 
Si- 361'6 

57 
58 

1.11- 934 
ei-956 
• 1299A 
5/. 1904 
6_20.51 
7i- 9001 

NAME   

ADDRESS   

TYPE OF 
VALVE 
REQUIRED   

Estd. L•R•S 1925 

EASY TERMS 

LEAK eeel-Arr 
fo 2 Coneteete 

THE LATEST 

“TL/12 PLUS" POWER AMPLIFIER 
and the 

" VARISLOPE III" PRE-AMPLIFIER 
are designed to give the highest possible fidelity from 
records, radio and tape. 

OTHER LEAK PRODUCTS "Trough-Line" F.M. Tuner Point 

One Pre-Amplifier Dynamic Pickup 

TUNERS: Chapman • Lowther 
LOUDSPEAKERS: Goodmans • Tannoy • Wharfedale 
TRANSCRIPTION MOTORS: Collaro • Connoisseur G d, etc. 

All the above—in fact all QUALITY EQUIPMENT is available 
on EASY TERMS. Immediate delivery on most items. 
SMALL DEPOSIT secures, balance plus 5% interest 
payable in 9 equal monthly instalments or 
50% DEPOSIT and balance plus 10% interest payable over 
18 months or 24 months if required. 

We pay carriage and cratage on all items. 
Send us your requirements. We will quote by return. 

The L " R • SUPPLY COMPANY, LTD. 
BALCOMBE (Tel: 254) SUSSEX 

TRANSFORMERS 
for every requirement 

Electronics 
Transmitters 
Radar 
Test 
equipment 
MS. discharge 
tubes 
R.F. heating 
L.V. heating 

Range 1 volt-35 K.V. I MIA-1,000 amps 
STANDARD OR TROPICAL FINISH 

We are on Admiralty and Ministry 

of Supply lists and A.I.D. approved 

Enquiries to : 

STEWART TRANSFORMERS Ltd. 
75 KILBURN LANE, LONDON, W.10 • LADbroke 2296/7 
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0-5 amp. D.C. Meter. M.1. 24in. F/11, as 
illustrated above. Ideal for Battery 
Chargers. New. 11'6. P. & P. 

0-300 v. A.C. Meter, M.1. 2/in. F,'M. 
New. E1/5/- each. P. & P. II-. 

Dual range pocket volt meter 0-25 and 
0-250 v. in wallet. New 12/6 each. P. & P. 

0-500 Microammeter, 2in. m/c., cali-
brated 0-15 and 0-600 v., as used on No. 
19 sets. Ex equipment, bur individ. 
tested. 14!6 each. P. & P. 1/-. 

Oil filled Capacitors. U.S.A. 
2 mfd. 1.000 v. 4/6 each. P. & P. 2/.. 
4 infd. 600 v. 5/6 each. P. & P. 2/-. 
7 mfd. 600 v. 8,6 each. P. & P. 2/, 
.2 rnfd. 5 kV. 3/6 each. P. & P. 2/-. 

ARMOUR Recording Wire. U.S.A. 
Top Quality on original reels, length 
3,700 yds. 17/6. P. & P. 1/6. New. 

Rheostat, 12 ohm 4 amp. Ideal for 
Battery chargers, etc. New. 7.'6. each. 
P. & P. 1/6. 

Lightweight Headphones (imported). 
4,000 ohms., res., as illus. above. New. 
15/. each. P. & P. 1/6. 

IVALEK lightweight British Head-
phones, 2.000 ohms. New. 12/6 each. 
P. & P. 1 6. 

M/C Headphones by S. G. Brown , 
fitted with ear pads. L.R. Good con -
dition. 12/6 each. P. & P. 1/9. 

H.S.30. U.S.A. miniature ear pieces 
fitting inside the ear. Magnetic type, 
L.R. New. I5/- each. P. & P. 1/6. 

Low impedance Ear Pieces, as used in 
flying helmets. Type 13466. New. 3/6 
each. P. & P. 1/-. 

Throat Microphone, magnetic, British. 
New. 4/6 each. P. & P. 1/-. 

Throat Microphone, carbon, U.S.A. 
New. 3/6 each. P. & P. 1/-. 

No. 8 Microphone, carbon insert, with 
switch. New. 7/6 each. P. & P. 1/6. 

Microphone, type 48, ICA/14381 as 
fitted in oxygen mask. R.A.F. patt. 
New. 3/6 each. P. & P. 1/-. 

Telephone handsets, sound power, 
pair will work by simple connection 
without batteries. Good condition. 
22/6 each. P. & P. 119. 

Telephone Handsets, U.S.A. Similar 
to G.P.O., with switch, carbon insert. 
New. 12(6 each. P. & P. 1/6. 

Morse Keys, 8 ampere. Service Pact. 
New. 2/6 each. P. & P. II-. 

PHOTO MULTIPLIER, Type 93IA, 
for alfa counting, film scanning, specto-
graphy, etc. New. f2/5/- each. P. & P. 1/, 

MINIATURE LEAD ACID ACCUMULATORS, 
made by famous British Manufacturer to most stringent 
service requirements. Braco new, uncharged, without 
acid, in original sealed cartons. Capable of being constantly 
charged. Conservatively rated. 
12 volt 0.75 amp., size 4in. x 3in. x Ilin. plus jin. protru-
sion of terminals. Weight with acid 2lbs. 4oz. 22/6 each 
plus 2/3 P. & P. C.W.O. 
2 volt 1.5 amp. size 4in. x llin. x plus lin. protrusion 
of terminals. Weight with acid 11 oz. 7/6 each plus 1/6 
P. & P. C.W.O. Special offer the two 28/- plus 2/9 P. & P. 

AIRCRAFT CAMERA G45B. Mk. Ill, fitted with 
f/3.5 triple anastigmatic lens. Takes 25ft. of 16 mm. film. 
Fitted with 24 volt motor. Mint condition, new in maker's 
original packing. E6/15/- each. P. & P. 3/6. 

DEMOLITION TESTERS consisting two decade units 
and M/C Galvanometer. In solid wooden carrying case. 
Readily converted to Wheatstone Bridge. Excellen 
condition. 40/- each. P. & P. 3/6. 

- ...\ , 

• ' 

Evershed "MEGGER" 
Circuit testing ohms 
Meter. Pattern " S " 
complete with testing 
prods, inst. book etc., 2 
ranges 0-3 ohms and 
0-30 ohms. Brand new, 
guaranteed perfect, as 
illus. Offered at fraction 
of makers' price. £4/17/6 
each. P. & P. 2/6. 

250 Volt Evershed 
"WEE MEGGER" 
Insulation Testers. New 
condition. £10 each. P. 
& P. 2/6. - " 

15in. RCA. U.S.A. P.M. 
Speaker, 15 ohms. Ideal 
for P.A. Will handle 
30 watts. New, in 
maker's carton and case. 
£9/17/6 each. Carr. in 
England 15/, 

Londex Relay, 24 v. 
heavy silver contacts, 
two breaks. Fair con-
dition. 4/6 ea. P. & P. 1/-. 
High Speed Relay, 
Siemens, two bobbins 
1,000 ohms, each. New. 
10,6 each. P. & P. 1!-. 

Fishing Rod Aerials, 
12ft. (3 x 4ft. sections). 
Steel, copper plated, 
tapered top. Ideal aerial 
or fishing rod. Fair cond. 
8/6 each. P. & P. 2/6. 

Latest type Collaro 
Studio miniature Mic-
rophones, complete 
with screened jack plug. 
New. 37/6 each. P. & P. 
1/.. 

U.S.A. NAVY MODEL " MAN " Crystal Con-
trolled Radio Transmitter and Receiver, for voice, 
by frequency modulated signals in the 30-40 megacycle 
band. Choice of eleven frequencies, powered by 
6 v. battery. Complete with valves, crystals etc., and 
spares. Unused, £2S. Carr. Eng. El. 

Muirhead Vernier Drive. Scaled 0-180 
ratio 31/1, dia. 3in., as fitted to RF.26 
Units. Complete with lampholder. In 
manufacturers' original packing. New. 
8/6 each. P. & P. 1/6. 

Neon Light, 230 v. A.C. M.B.C. Clear. 
1/9 each. P. & P. 6d. 
Neon panel mounting indicator lights, 
with flying leads, chrome bezel. 200/250 v. 
Reg, clear and green. New. 3/9 each. 
P. & P. 6d. 
Ultra Violet Bulb, AC/DC, 12 v. 36 watt. 
New. 5/6 each. P. & P. 6d. 

Radial Stud Switch, 20 segs. Sin. sq. 
Complete with handle and housing. 
New. 5/. each. P. & P. 2/-. 

Contactor Time Switch, two impulses 
per second. In sound-proof box. New. 
11/6 each. P. & P. 3/, 

L.T. Transformer, input 230 v. Out-
put 50 v., 50 ampere, but adjustable by 
voltage regulator switch on primary. 
In steel case fitted with mains switch, 
will take I00"„ overload. Grs. Wt. 
150 lbs. Wound at 800 amps. per sq. in. 
As illus. above. New in manufacturer's 
cases. CIS each. Carriage in England CI. 

Auto Transformer, step up, step down, 
110 v.-200-220-240 v. Fully shrouded. 
New, not ex W.D. 
300 watt type E2/2/- each. P. & P. 4/6. 
500 watt type 011- each. P. & P. 4/6. 
1,000 watt type E4/4/- each. P. & P. 4/6. 

Eddystone Mains Transformer, tapped 
primary, secondary HT 180-0-180 v. at 
80 mA. L.T. 12.6 v. at 2 amp., 5 v. at 2 
amp. In maker's cartons. 8/6 each. 
P. & P. 3/6. 

Potted L.T. Transformer. Oil filled. 
Input 230 v. Output 2-4-14-22-30-38 v. 
at 7 amp. Conservatively rated. New 
E2/15/- each. Carr. in England 6/6. 

Oil filled Transformers as above, 
input 230 v. Output I-29-31-33-35V. at 
4 amp. New E1/10/.. Carr. Eng. 6/6. 

24 V. Blower Motor. AC/DC, will run 
on 12 v. Operational condition. 12/6 each. 
P. & P. 3;-. 

U.S.A. Geared Motors, 27 v. D.C. 
giving twin outputs of 20 r.p.m. and 6 
r.p.m. Size 7m. x I lin., /in. shaft. Will 
operate on 12 volts. Operational cond. 
19/6 each. P. & P. 3(-. 

Miniature 24 v. D.C. Reversible 
Recorder Motors, fitted governor 
and right angle gear drive. 3in. x lin. x 
1+in. New 12/6 each. P. & P. 2/.. 

Dynamotor. Input 12 v. D.C., output 
300 v. D.C. at 215 mA. Supplied tested. 
El/1W- each. P. & P. 3/6. 

SERVICE TRADING Co. 
PERSONAL CALLERS ONLY : 9 Little Newport 

Street, London W.C.2. Tel : GER 0576. 
ALL MAIL ORDERS : Early Closing Thursday 
47.49 High Street, Kingston-on-Thames. 
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BARGAINS TO CLEAR 

E 

G 

15-AMP. ROTARY SWITCH, as fitted 
to small cookers, switching positions, 
" off" cold. " off " but. 2/0 each, 
301- per dozen. 

BALANCE METER (ref. No. 1013•137621 
will function as sensitive relay, regret 
no ',thee data available, price 45/-. 

STAND OFF INSULATOR. metal inserts 
each end threaded, 2/. cock, Hu- dio. 

We wish to remind customers that with the new pealare 
rates the minimum postage on a parcel is now 1 8. 
Orders for lightweight items which total over 29 
will be rant post free otherwise sufficient must be included 
to cover postage. Also wnere a postage and insurance 
tbrure ia specifically mentioned then this must be 
included regardless as these items have to be sent 
separately. 

i A 'MILEY SWITCH. 4 position, 6 pole. ilmsPindle of 
reasonable length. Price 2,6 or ?A> per dozen. 

500KC CRYSTAL, plug-in type, 6,43. 

C 5-0-5 CENTRE ZERO ISILLIAIIP METER. 2}1n. 
mo‘unt cod, 17,6, plus 1,6 poet and insurance. 

D il'H/CEMAI DELAY UNIT. 6.9 operated. Switches 
on or off, 38. 

H 

N SINGLE HEAD PHONE with head band 616. Post 
and Insurance I/6. 

O STUD SWITCH, heavy duty contacts ccrnplete 
handle and mounting frame toot shown in illustmtlon), 
0,6. Post, :end insurance 2,•. 

P VOLTAGE STABILIZER, type No. NB.2, striking 
volts 140—operating volts 87—regulation 5 v. at 
30.130 niA. Mounted on 4-pin base. Price 8.0, plus 
1/6 post and insurance. 

Q SOUND-POWERED INSERT, makes quite good loud. 
speaker for imcket transistor set. Also O.K. as micro-
phone. 643 each. 

R DASRPOT DELAYED CONTACTOR. American make 
type No. ROW, adjustment to delay opening or 
closing. Heavy duty contacts slid secondary micro 
switch. °penning coil voltage 110 at 50 cycks but can 
be used off 230 mains through resistor. choke or trans-
former, etc. Price 37,6, post and insunince 2/.. 

SLOW MDTION DIAL AND DRIVE, really beautifully 
made ex American transmitter. 99 
DOUBLE POLE CONTRACTOR, contacts suitable 
for 15 amps. D.C. or about 50 amps. A.C. Has closing 
coil wound for 250 V. D.C. but quite O.K. for A.C. 
Also has economy resistance and arc blow out coils. 
15i-. 
CHANGE OVER SWITCH. 5 position, each 23 amps. 
17.6. 
PUSH-PULL OUTPUT TRANSFORMER, potted mitiLs-
lure construction. American made, 6. 

PUSH-PULL INPUT TRANSFORMER, potted minis. 

tun, collet ruction, America,' made. 341 

GAS FILLED TRIGGER VALVE. Type No. G240/2D, 
on dretal ',use. 96. post and insurance 116. 

THIS MONTH'S SNIP 

INDICATOR NO. 96. Contains many hundreds 
of very valuable spares including no less than 
12 potentiometers. This indicator unit will take 
the VCR97 or the VCR517 and with relatively 

simple modifications can be tamed into an 
oecilloscape. Limited quantity offenul at the 
extremely low price of 10/- each. carriage and 
packing 4/6 up to 250 mile., beyond this distance 
at cosh 

TRIPLE?? A.C./D.C. 
1117L71-766763. as 

Becood 
hand canes have small 
blemish. and the 

instruments need Ber-

t icing, but we feel 
that they are a good 

bargain at 30, plus 
2/- post and ins. 

POWER PACK OR BATTERY CHARGER. [Mite 
voltage 160-2110 v. at 1-atop bin .n be varied above 
or below Chia Very robust and nell made job in a 
metal case. Contains heavy duty mains tr.inezorrier and 
metal reetintes. Bloc approximately 12 s 61 a 6Iin. 
Price 271. Ow 5'• carriage and Insurance. 

KEYING RELAY. blade 

for U.S. Navy. Ex, high 

power Navy trmsmitter but 

unused and la very good 

condition. 47,6 each, poet 

and insurance 2/.. 

POWER PACE. EX. G.P.O. Beautifully made, ummed 
end in perfect. conelition. °Mont voltage equals 
75 V. at 200 inA. The output is almost ripple tree, 
having swinging choke and 100 runt. smoothing con-
denser. Overall size approximately 17 : a lin. 
Price 3711 aim, 5,- carriage and insurance. 

OYERCURRENT RELAY 

Beautifully nude by the famous American Wrestling. 
house Company. These are the surface mounting 
through panel type with clear Pyrex glass covers. 
They have C,I1, for remote push button resettbig. 
Type A—oalibrated for currents betsree. 1 and .4 acme 
Type /I—calibrated for currents between .5 trod 2 amps. 
Price, unused and perfect. 631716 each. 

M11111111111/111111.11111•1111.1011.111311111111111311111•11•1111131111.11MilanIMIIIIIM111121111111111111111111.11111.1111.111.111Min111111•1111.11M1111.1111111111M11•11111.1111•1111.111:111LOMB11111 
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INSTANTUS HEATER Build this in ONE 

Convector heater I kW. rating, 4ft, long 
made front he.. v gauge sheet steel DPI-
vanised). Can be used for greenhouse. 
workshop. aviary etc. etc. Price E2/1.0/, 
or with theron.tat, £4.5 ,-, carriage 5/. 
GUARANTEED 5 YEARS. 
2 KW MODEL. Free standing with 
eosin:ter-clad element ......... £5.17 6. 
Ditto ,'.th thenumtatie control £511716. 

TOP! 
FREEZE 
yI p4 

Wrap our heater cable around the pipes in 
your loft to prevent a freeze-up. 21 yards 
ELI - matt free. 

SMALL CLOCK MOVEMENT 
7.day mech-
anism beau-
('fully 
made and 
fully jew• 
cited few 
only gale 
lui -e 18'6 
each 

WESTINGHOUSE 
(U.S.A.) 
METERS 

All moving coil Moth 
mounting type. out-
side diameter of face 
Ojin. 

0.300 ). D.C.   
0-1.5 kV. D.C. external multiplier  
0-2.5 kV. D.C. external multiplier  
MI5 v. A.C.   
0-1 tnA.   
0.50 mit.   
0-100 mA.   
0.130 mA.   
0.230 mA.   
0.500 niA.   

20'-
25i-
25/-
15i-
25'-
15/-
151-
15:-
15r-
15-

BAND III CONVERTER 
Suitable London. Midlands. North, 
Scotland, etc. All the parts ineludio, 
2 valves. Coil% tine tuner contrast 
control condensers and resistor.. (Metal 
case avellable as an extra.) Price 19/6 
pl. 2/6 post and i .. .. ranee Data free 
with parts or available separately 1/6. 

TURRET TUNER 

Bran new stork, 
not sartplos, with 
coils for Band 1 
and 111. complete 

wit's valves 
PCC84 and 
PCF80--1.F. 
Output:13/38 
Mea with 
instrue. 
I Ions and 
circuit 
diagram 

With Ifisebe 3/8 extra. out and toe. 2/6. 

evening. 

17' T.V. 

Undoubtedly the most up-to-date televisor for the home constructor You can build 
it in an evening and the set when finished wilt be equal to a factory made equivalent. 
What other constructor T.V. ba» all these (eatures? 

• No technical knowledge required 
• All miniature valves 
• Metal rectifier 
• Turret tuner 
• 12-channel circuitry 
• Multivlbrator time bum 
• Perron rube, E.H.T. and «an coils 
• 34/38 noes. LP. 
• Suitable for any modern IS, 14 or 1710. tube 

The building coot Desn tube) is only 22,91 pine 101- carriage and Insurance. Or 
FIE ti -pas t and 12 °tondov payments of 271-. Alt parts guaranteed twelve month. 
Full inlormatioa and data tree with pads or available separatelv. price 3,5 

TAPE DECK SNIP 
TAPE DECK—Made by the famous Truvos l'ompany. This contains exactly the 
sane essentials as the current model Only the styling in different. It also Lakes 
the stereophonic heed. 

SPECIFICATION: 3 133.11. shaded pole motors with silent Inci Inn drive eliminating 
WO« and dotter. Puah.botton eontroM, electrically and nosehavecally interlocked 
Patented electric type purh-button controlled brake. Tape towline on the drop-in 
principle, arcornmodation for reels to 7 diameter. Tracking sense to brills), 
and American standards. Playing titre. op to 3 hours with L.P. Tape or 2 hour. 
with Standard Tapes Two tracks aide by side with safety gap. Positive Axiinuth 
adjustment of Record/Player head. High Impedance Reads Overall else 
141" x 121' e approx. 120 only ef these One tier*, oft red at non-repeatable 
price of 217/1.0i- ar 23/01- down .inu eight monthly payments os £2. Non-
callers add 10/. carriage and hourann 

Ent'rely Redesigned 

A.C. D.C. MULTIMETER KIT 

Measures A.C.,D.C. volts and thins. All the 
essential parts ncludlna meta: case, 2M. mov-
ing coil meter, se.ected resistors, w.re for 
shunts, range, selector. sw:tth.T.s, calibraterl 
scale and full instructions, prim 1916 plus l9 
post and insurance. 

T.V. SERVICE SHEETS 

140 sheets covering the most popular 

post.war Televisare by leading maker — 

(*.ear, Ekes. Ferguson. l`ye. etc. etc. 

Plecial 28*S reduction toW.W readers to ha 

tinier this month will receive the complete 

100 sheeta as printed. 1.5/.. poet free 

ELECTRONIC 
266 London Road. 

Croydon. 
Phone: LRO 6558. 

Half-day Wednesday. 

Your; for 21.10.0 Down and 8 

mcnthly payments of £1.0.0 or 

cash pr ce 
Li . 10 . 

The latest most un.to-date Record 
Player made by the famous 11.16.R 
company. Using 11141 Crystal Pick Up 
and tilted wile every modem device. 
Definitely a record chmget which will 
give years of trouble-free music Not 
surplus but the current iicsiel 

THE oRGANToNE 
il.Voivc (.me ave toad mperbet covering 
long, medium and abort wave. 
Oeram miniature valves are employed and 
low ions iron cored rails account for an 
excellent signal.tomoise ratio. Full 
A V.C. is applied to both frequency 
changer and LIC stages. 
The output stage utilises variable negative 
feedback A grain poeition Is Provided 
and repraduction of recant, is iiarticularly 
good. 
Chassais oise Is 1? x 7 x 71n.—seale tel. Is 
101 n 41M This receiver ha« been tested 
in particularly diflicult areas and it. 
rbobillty • 0.1 n01se rejection have pro-
duced exce..tinnal results. .`rice 211/0,-
carriage, etc.. 7/6. Or £2 depoeit and 
seven monthly payments of 21.11.0/-. 
Carr.. etc., 7,6. 

DON'T BE CAUGHT LIKE THIS 

CAR STARTER CHARGER KIT 
All parts to build 8- and 12-volt charger 
which eat he connected to a "flat" 
battery and will enable the car to be 
started instantly. Kit comprising the 
following. 
Mal. transformer   22/6 
3-ansp. recliner   1718 
Regulator Stud Switch   3/6 
Resistance Wire   V-
Iteehotance Former   216 
Mahe on/off Switch   2/6 
0.3 amp. Moving Coll Meter   12/6 
Construction Data   1/6 
or il bought all together price is   111) 
phis 316 port and packing. 

FLUORESCENT LIGHTS 

These are complete fluorescent lighting 
fittingo.. Built-in ballast and starters— 
stove enamelled white and ready to work. 
Ideal tor the kitchen, over the work-
bench and in nis,ilar locathms. 
Single 40. 411 3M. long. aae, a 40 watt 

Twits 20. 111.s two 20-watt standard tubes 
Prier 39:6 each, with tubes. 
Carriage ant ins. up to 130 miles 5/6, up 
to 220 miles 718. 

à 

à 

Simplex Transistor Kit 
Makes ideal bedroom 
radio, owes one traneistor 50 

• n..Inpre teersyos ctal duse ita. 
50 cat. Complete extra, post 

and issu. 1/6. 

PRECISION EQUIPMENT LTD. 
42-46 Windmill Hill, 
Ruislip, Middlesex. 
Phone: RUISLIP 5780 
Half-day Wedneraiay. 

152-133 Fleet St., E.C.4. 

Phone: FLEET 2833. 

Half-day Saturday. 

29 Stroud Green Road 
Finsbury Park, N.4. 

Phone. ARCHWAY ICIP 
Half-day Thursday. 

Post Orders /Mould be addressed to E.P.E. LTD., Dem. 2, 66, GROVE ROAD, EASTBOURNE. 
All enquiries to Eastbourne address and pease enclose S.A.E., terms are cash w.rh order 

ammen.11111311111111111111111111111111111111111111111SIIIIIIIIIIL1111111111/11111i111111111.1111/ allidDIAIIIM1111111111 ,1111.1111.‘111a111i1111.111.111111111111111i111111,11111:1MI:111111111111•111111•111111111già 



116 W IRELESS W ORLD JANUARY, 1958 

There is wide variation in individual listening preferences, partic-
ularly with regard to sound levels at which music is reproduced. 
This is not only a question of accuracy of reproduction, since it is 
sometimes neither neighbourly nor necessary to operate at Concert 
Hall levels. Many people, in fact, find greater satisfaction in hear-
ing their music somewhat in miniature; while "life-size" music is 
often the preserve of those for whom it is domestically practicable. 
The maximum power handling capacity of the equipment can he 
chosen accordingly, due regard being taken of the size and acoustic 
nature of the room in which it is to be used. As higher power 
ratings can raise equipment costs, careful choice is essential; the 
guiding factor being whether there is sufficient power in hand to 
prevent fine performances from being momentarily marred by 
overload. GOODMANS range of HIGH FIDELITY LOUDSPEAKERS 
and LOUDSPEAKER SYSTEMS always includes sufficient models 
to make choice easier. Two examples, from opposite ends of the 
power range, are described. 

AXIETTE is an 8- High Fidelity unit. Full range coverage is 
achieved by a single diaphragm, unequalled though much imitated in 
design. The maximum power handling capacity of the siciErre is 6 watts. 
It is thus very suitable for low, medium or even high levels in small rooms; 
since less power is necessary than for large rooms, where it would be suitable 
only up to medium levels. When complete in an Enclosure built to 
GOODMANS recommended design, the AXIETTE forms a very compact 
Reproducer not yet superseded by any other of this size. 

AXIETTE SPECIFICATION 

Type: Single diaphragm 8' direct 
radiator with p'astic treated 
diaphragm suspension. 
40 cis —15,O0 cis. 
65 cis. 

Frequency Range: 
Fundamental Resonance: 
Maximum Power Handling 

Capacity: 
Flux Density: 
Impedance: 

6 watts. 
15.000 gauss on dia. pole. 
3 ohms or 15 ohms, at 400 c/s. 

AXIOM 22 Mk II is the most powerful IS" High Fidelity 
unit produced, with a maximum handling capacity of ao watts. Twin 
diaphragms are employed, wills mechanical crossover. A massive high 
efficiency ring magnet assembly provides high sensitivity and perfect 
control up to full power. The AXIom 22 Mk. II will handle without 
distortion more than enough power to satisfy any domestic High Fidelity 
requirements, even in very large rooms. 
The SHERwOOD Enclosure is available for housing and loading the AXIOM 
22 Mk. II to the best advantage. 

L
GOODMANS complete range of High Fidelity Equipment is described and illustrated in their new "High Fidelity 

Manual" (1957/58.) This instructive publication also contains full con-
structional drawings of Enclosures for every loudspeaker in the range, 
and details of the complete craftsmln-built Enclosures Produces for 
certain types. This Manual is free on application. 

AXIOM 22 Mk. 

Type: 

Frequency Range: 
Fundamental 
Resonance: 

Maximum Power 
Handling Capacity: 

Flux Density: 

Impedance: 

II SPECIFICATION 

Twin diaphragm 12' direct 
radiator on ra-t chassis. 
30 cis. —15,000 c/u. 

35 cis. 

20 watts. 
17,500 gauss on a l t" dia. 
pole. 
15 ohms at 400 cit. 

Cle ICICI4 N 

GOODMANS INDUSTRIES, LTD. AXIOM WORKS, WEMBLEY, MDX. 
Telephone: WEMbley 1200 (8 lines) Cables: Goodaelorn, Wembley, Eng. 
Australian A7erits: 
BRITISH MERCHANDISING (PTY) LIMITED, 183 Pitt Street, Sydney, N.S.W. 

Apply to: P.O. Boo 3456, Sydney, for "H.F. Loudspeaker Manual", 1957/8 

THE 

BRITISH NATIONAL 
RADIO SCHOOL 

ESTD. 1940 

NOW IN OUR SEVENTEENTH YEAR AND STILL 

NO B.N.R.S. STUDENT HAS EVER FAILED 
to pass his examination(s) after completing 

our appropriate study course 

A.M.Brit.I.R.E., CITY and GUILDS, and P.M.G. 

EXAMINATIONS, and now 

Another B.N.R.S. " FIRST " 

MORSE TUITION. RECEPTION with L.P. 
Records. 

"SENDING" monitored by telephone and 
tape recorder. A complete service. 

Our Principal will personally check your "sending" by 
telephone on his tape recorder and will return to you 
a morse inker copy of your "sending" with his criticism 

and advice. 

Please write for full details. 

PRINCIPAL, 

BRITISH NATIONAL RADIO SCHOOL 
66 ADDISCOMBE ROAD, CROYDON, SURREY 

Tel ADD,combe 3341 

BLICKVAC 
HIGH PRESSURE tSL VACUUM 
IMPREGNATORS 

I3LICKVAC Impregnators are used by Marconi, Pyc, S. Smith & Sons, 

N.C.B., M.O.S., and many other well-known organisations. A full 

range of standard models is available—capacities 4M. by 9M. to 3ft. 

by 3ft.—suitable for Varnish, Wax, Potting Resins, etc. Plants can be 

designed for special requirements. Blickvac Impregnators are designed 

to give simplicity in control, outstanding performance and ease in 

cleaning. A second autoclave can be added at low cost when needed. 

BLICKVAC products Include:—Epoxy Resin Vacuum Mixing and 

Casting Plants, Electric Ovens, Vacuum Ovens, Mixing Vessels, Dipping 

Tanks, etc. 

BLICKVAC ENGINEERING LTD. 
Bede Trading Estate, Jarrow, Co. Durham. Jarrow 89 7155 

56 100 Aldersgate Street, London, E.C.I Monarch 62561 
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Shaw's "Caes and Cleopatra" televised in color with RCA equipmeht 

RCA Color Television ...ready for you! 
Tsvo additional countries, Japan and Cuba, have 

joined the color parade with new installations of 
color television equipment. Using equipment pio-

neered and developed by RCA for compatible color 
and black-and-white transmissions, these nations 

are taking a big forward step into the future. 

From the very beginning of color television, RCA 

has held undisputed leadership. That's why today, 
when broadcasters all over the world think of 
installing color facilities, or experimenting with 

color on a limited scale, they turn to RCA for 
equipment or experienced advice. 

In hospitals and medical schools, RCA Closed 
Circuit Color Television brings new depth and 
efficiency to the teaching of surgery. 

RCA Color Equipment adds brilliant dimensions 
to programming techniques, transforms commer-
cial products into thrilling reality. Complete TK-41 
Color Camera Chain with "all-in-one" Processing 
Amplifier provides identical control equipment for 
both live and film camera chains. Only two oper-
ating controls are needed for the entire camera 

chain. Overall stability, peak camera performance 
and highest picture quality are assured. 

For complete technical information, write Dept. TV-49-A at the address below. 

RCA INTERNATIONAL DIVISION 

RADIO CORPORATION OF AMERICA 
30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y., U.S.A. 
T-adenark (s) Registered 
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HIGH STABILITY 

CARBON AND WIRE 

WOUND RESISTORS 

G. A. Stanley Palmer, Ltd., announce a completely 

new and comprehensive range of wire 

wound and high stability carbon 

resistors. These will prove invaluable 

to the manufacturer of high quality 

equipment and assist substantially 

in relieving his overall production 

Costs. 

Catalogue 
available on 
request. 

ANY 

%et NON-PREFERRED 

VALUES 

VERY HIGH 

AND LOW 

OHMIC VALUES 

PRECISION AND 

QUALITY AT 

GOOD PRICES 

ffESISIA  
G. A. STANLEY PALMER LTD 
Maxwell House, Arundel Street, Strand, VV.C.2 Phone Temple Bar 3721 

WALMORE ELECTRONICS LIMITED 
PHOENIX HOUSI, 19 23 OXFORD STREET 

LONDON W.1 

Telephone : GERrord 0522 Cables: Valvexpor 

For immediate response Telex London 8752 

EXPORTERS OF RADIO, TELEVISION AND 

INDUSTRIAL TUBES, HAVE PLEASURE IN 

INTRODUCING THEIR BRAND 

WALRAD 

AND INVITE ENQUIRIES FROM BUYING 

AND CONFIRMING HOUSES EXCLUSIVELY 

FOR EXPORT 

SUPPLIERS OF RADIO COMPONENTS 

ELECTROLYTICS, AND CATHODE RAY 

TUBES 

WAFER SWITCHES TO SPECIFICATION 
As we specialise only in the manufacture of small 
quantities of wafer switches (to individual specification) 
we guarantee competitive prices and fast delivery. 

SWITCHES TO PUBLISHED DESIGNS (FRCM STOCK) 

G.E.C. 9I2-PLUS 

SI (14061/B1) } 
14 6 pair 

S2 ( 14062/131) 

S4 (SS/556/1) ... 11/6 

MuHard Tap Amplifiers 

Amplifier "A" 

SS/567/A} 
5S/567/B 32/6 the set 
SS/567/C 

Amplifier "B" 

S5 (SS/556/2) 10/6 SS/567/A 16/6 

G.E.C. 88-50 Pre-Amplifier 

Input Selector (state number of positions) 12/-
Treble Selector ... 7/9 

Write for Price List and Design Chart. 

SPECIALIST SWITCHES 
23 Radnor Mews - Sussex Place 

London W2 - AMBassador 2308 

Suppliers to the leading electronics, aeronautical and 
automobile companies and to research institutions, the 
G.P.O. ana Universities. 

L./a.G 
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of great interest 
to Television set 
Manufacturers 

REPLACEMENTS 

offers capacity for the 
production of 
Time-Base Components 
70 and 90 components produced 
to your own specification or as 
developed by our specialists. 

Short or long production runs un-
derta ken. 

For further information contact:— 

CONTRACTS DEPT. 

Telephone TIDeway 6666-8 

Replacements 
138 LEWISHAM WAY, NEW CROSS, 8.E.14 

Grams: Flibak, London. 

Are you looking for 
HIGH MECHANICAL STRENGTH at LOW COST? 

MOULDED BACK 
FOR ir MURPHY 
TV RECEIVER 

Sise of product often precludes the use of a moulding but 
FIBRE FORM can be moulded in any size. 

FIBRE FORM is a new material based on the combination of strong 
cellulose fibre with synthetic resins. There are other reinforced 
plastics but FIBRE FORM mouldings are not only LIGHTER and 
STRONGER but they are CHEAPER. 
Leading manufacturers use FIBRE FORM for TV portable cabinets. 
portable radios, TV masks, TV cabinet backs (right up to 2Iin. consoIe 
model), radiogram backs, TV tube end protectors, etc., etc. 
The illustration shows a moulded back for the new Murphy I7in. TV 
cabinet. Its strength, dimensional stability and good appearance make 
this back a vital STRUCTURAL component of the cabinet design. 

WE CAN IMPROVE YOUR PRODUCTS AND 
REDUCE YOUR COSTS 

F IIIItE FOIIM LIMITED 
Garratt Mills, Trewint Street, 

London, S.W.18 
Tel.: Wimbledon 3946 

D1'11'4774 
,94{„ 

LOUDSPEAKER UNIT 

CIS 10 

For use with high fidelity 
audio equipment, this 
enclosure is designed to 
function as a bass reflex 
chamber. The loudspeakers 
employed are a 12" 
high-flux bass speaker plus 
two 5" high-frequency 
drive units separated by 
a cross-over filter. 
Magnificent performance 
is complemented by the 
beautifully finished 
cabinet in walnut 
veneers. 

29 gns. 

"ETHER PATHFINDER" 

CHASSIS 

combine facilities for high 
fidelity listening of 

gramophone records and the 
VHF radio broadcasts with 

all-wave world-wide reception. 

The three units comprise: 

AM/FM Tuner T10A 
f.66.0.0 

Power Amplifier LF10A 
E25.0.0 

Tone Control Unit TCI OA 
[12.17.6 

These chassis may be put, 
ihased as a complete 
installation or separately 
as individual units. 

Write for illustrated literature to: 
DYNATRON RADIO LTD., Dept. W. MAIDENHEAD. BERKSHIRE 

_ 
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BAND III CONVERTOR 
for ANY SET in ANY AREA 

This unit has been widely used since 1.T.A. Transmissions 
began to convert all types of sets. Superbes and T.R.F., to 
receive on Band III. 

Unlike many other convertors this unit is small enough to 
be fitted inside your cabinet, enabling the ¡ob to appear 
finished and perfectly safe for all to use. 

The wiring is simple to follow, and alignment is not difficult. 

• IT will convert any set, any age. T.R.F. or Superhet. 
• IT includes station switching. 

e IT provides pre-set contrast balancing. 
e IT uses only one aerial input for both bands. 
• IT provides manual tuning on Band III. 

e IT is totally screened. 
e IT completely rejects unwanted signals. 
• IT requires no additional power supply where either 6.3 v. 

or .3 amp. heater is available. 

CONVERTOR wired and aligned with fitting 
instructions   £3 10 6 

KIT complete in every detail, less knobs   £2 10 6 
KNOBS each   I 0 

CIRCUIT and instructions in detail (free with kit) I 6 

KITS made up by customers checked and aligned, 
including post 12 6 

When ordering please state present B.B.C. Station and I.T.A 

Orders over El post free. 

C. 8z. G. KITS 
285, LOWER ADDISCOMBE ROAD 
ADDISCOMBE, CROYDON, SURREY 

Phone: ADD iscombe 5262 

momuninnuomminnutuntontniminnenuniunnouniiiinniumoulingur,oluinummili*: 
THE WORLD'S GREATEST BOOKSHOP 

2 

FOR.. ER 0 0 K. it 24 

E 

119-125 CHARING CROSS ROAD, LONDON, W.C.2 

Gerrard ;660 (20 lines)* Open 9-6 (Thur-s. 9-7) 

FOR ALL YOUR 

Tech irti I Itoolj.s, 
Royles have departments for Gramophone Records, 
Stationery, Handicraft Tools and Materials, Music, 

Magazine Subscriptions, Lending Library. 

Nearest Station: Tottenham Court Road 

refe4-eme,ce 
(FieQUENCY CONTRVUEPJ 

reiteeie eat 
Size zE" 4r x 5!," 

Wiring diagram and holed chassis 
available. 

Send S.A.E. for full circuit and 
constructional information, 

OSMOR 

.11311PL IE ElIS 
We are always happy to 

demonstrate any of a wide 

range of amplifiers and 

control units at our 

showroom. We stock 

many makes at prices to 

suit every pocket. 

This month we feature the 
PILOT H.F.A.I2 together 
with its control unit HFC 12. 
The amplifier, rated at 10 
watts, gives a frequency 
response from 15-50,000 cps 
with extremely low dis-
tortion. The control unit 
has a wide range from a 

choice of six inputs. Other controls are a seven-position 
selector switch, bass, treble, filter, loudness and a muting switch. 
Price complete is 36 gns. 

MICROPHONES • TAPES • TAPE RECORDERS 

SPEAKERS • AMPLIFIERS • F.M. RADIO • GRAMO-

PHONES • RECORDS 

CQuality Mart) 8 DARTMOUTH PARK AVE., 
LONDON, N.W.5. 

GULliver 1131. 

TRANSFORMERS 
COILS 
CHORES 
SPECIALISTS IN 

FINE WIRE WINDINGS 

LARGE OR SMALL QUANTITIES 

TRADE ENQUIRIES WELCOMED 

MINIATURE TRANSFORMERS, PICK-UP, 
CLOCK AND INSTRUMENT COILS, ETC. 

VACUUM IMPREGNATION TO APPROVED STANDARD; 

ELECTRO -WINDS LTD • 
CONTRACTORS TO G.P.O., MUS., LES , ETC. 

123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
LIVINGSTONE 2261 EST. 1933 

(Dept. WW18) 418 Brighton Road, South Croydon, 

9et Made 

(1) 
G ‘' e. 

e 

WIRING Ol  
T.R.F. Circuits 
Battery Circuits 
Portable Circuits 
S'het Circuits 
Mains Circuits 
Filter Circuits 

Surrey 

T.V. Converter Circuits, 
etc., etc. 

Send 11- in ,tamps for the lot , 

Telephone 
Croydon 5148/9 
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AMPHENOL 

AMPHENOL (Great Britain) LTD. 

Invite enquiries for engineering data and 

details of the availability of the well 

known range of ‘i AMPHENOL" products 

AMPHENOL (Great Britain) LTD. 

Ormond House, 2627, Boswell Street, London, W.C.I 

Telephone : CHAncery 8956 

CHAS. H. YOUNG, LTD. 

Don't miss these SPECIAL OFFERS 
AMERICAN PRECISION HETERODYNE FRE-
QUENCY METERS. Type L.M.I4. 125 kc ,s to 20 Mc s. 
Crystal checked. Complete with calibration book, etc. VLRY 
LIMI TED QUANTITY AVAILABLE. Absolutely as new. 

f25 each. 

RACK MOUNTING PANELS, all 19in. long by 51in., 7in., 81m. 
or IC4in., 5/9, 616, 7/6, 9/- respectively. Post 2/-. 

ABSORPTION WAVEMETERS. 3 to 35 mc/s. in 3 switched bands, 
complete with indicator bulb. 17/6. Post free. 

THE NEW CELOSO V.F.O. UNIT. Output on 80/10 metres. 
Complete with calibrated dial, £11216. Set of three tubes, 24/--. 

3in. AERIAL INSULATORS. Ribbed glass. 1/6 each or 6 tor 7/6. 
P. & P. 1/6. 

CONDENSERS. 8 mfd. 750 v., 5/6 each. Post 1/6. 

COPPER AERIAL WIRE. 14 g. FI ,D 140ft. I7/-, 70ft. 8/6. P. & P. 
2/-. Stranded 7/25, 140ft. 10/-, 701e. 5/-. P. & P. 2/-. 

G.I04 CRYSTAL HAND MIKES. List £6. Complete with 6fc. of 
cord and plug. ONLY 63/101- each. 

SEMI MIDGET I.F. TRANSFORMERS (by well-known maker). 
10.7 mcis and 465 kcis. Can be used as 10.7 rdc;s or 465 ke/s singly. 
Only 9/11 pair per, postage 9d. 

HEADPHONES. High resistance (4,000 ohms), very sensitive. 
Bargain price, only 12/6 pair. P. & P. 1/6. 

BRITISH BREAST MIKES (carbon). Ideal for mobiles. 7/6. P. 
& P. 21-. 

MULTI-WAY CABLE, ¡in. diameter. 7 colour coded wires, any 
length cut. 1/3 per yard. P. & P. min. 1/6. 

10-WAY CABLE (5 pairs). Screened and plastic covered. 2;- per 
yard. P. & P. rein. 116. 

LOW RESISTANCE HEADPHONES. New ex-VV.D. stock. 
C.L.R. types. Only 8/6 pair. P. & P. 1/6. Special Terms Quantities. 

Most comprehensive stock of HiFi equipment in the Midlands, 
including QUAD, LEAK, W.B., RCA, ROGERS, WHARFE-
DALE, GOODMANS, etc. Details and demonstrations with 
pleasure. 

NO C.O.D. UNDER LI Phone : CENTRAL 1635 

All Mail Orders to Dept. " W." Please print your name and address. 

CHAS. H. YOUNG LTD., 110 DALE END, BIRMINGHAM, 4. 

TECHNICAL TRADING CO. 
GERMANIUM CRYSTAL DIODES ttrunto make, tested. 94. P & P. 3d.. Ell- doz. 
MARCONI TES17F SIGNAL GENERATORS. 21210,- 173900, original transit caws. 
£12 10 -. B.S.R. L050A LP. S14. Gens., tested, 21211.0'-

GORLA F.M. KITS ,,. r zerg =es letT redg. rielet; Ter 
E(X,95 valve. Also lad I.F. and 3rd S.F. (Discriminator) Transformers with added 
4115 Lc. AM winding., bleed Gercent,  types, with fullest instroetim. and eircuite 

(IN. ALLADIN COILS screened, slogged, if lu. high, 6i...1,, 150 mA. 525-0-525 v. 
TRANSFORMERS with 6.3 v. 5 a., 5 v. 3 a., 230 v. primary, 26 -. 10 H. 130 mA. L.F. 
chok. lo match. 6/-. 1 mA. METERS. Canadian, lin. male, 17/2. Sat Grade, 311n. 
reate £'2110 -. COLLINS T.C.S. RECEIVERS, 1.5.12 Me/it., complete, £2 
Transmitter, £7 10 

1 t,..F.:r,,TntY,Pj. TRANSISTORS ! RED SPOT (up to 900 te/el. 8/6 

TRANSISTORS! B.F. TYPE WHITE SPOT (up to 2.5 Mn/st.. 
Gimrant ee(I. 14/6 

POWER PACKS, 230 v. A.C. supply, two separate adiustablo outPute, each 375. 550 or 
620 v., 200,230 run., double smoothed. Also 6.3 v. 5 a. Trip quality, sealed transit owes, 
lees valet's, £6, or with four 5040 valves. £7. RIFE BATTERIES. 45 11.11.. unused, ...led 
bungs, 9 cell. £4. 10 eel) 64/6/. or £7 10 - per pair (21 i oltm. 

13-CHANNEL Unrepeatable opportunity, complete tn. 
structlons, makers' sealed cases, no extra 
COMI.I required. ewily mlapted most sett. 

CONVERTERS • 
lent mitaine pourer pack mcorparated, continuous tuning from Channels 0.13 

de Luse model (listed £10/17/0), requiring no alteration to receiver, 271101-. 

12-VOLT 3-4 AMPS. RECTIFIERS, full wave, 9/6 to £5 dus. Cossor Wobbulators, 
£9 10 -. Mallard Capacity/Resistance Bridges 24/19'-. 

ET43qn R.c.A. 1 kW. Transmitters. low prices to callers only, unusual £25 
opportunity, at, from 

5U40 
6BAll 
613E0 
00/4 
0./50 

GUARANTEED RADIO VALVES, BOXED, 24-HOUR SERVICE 
tall other types advertised utifl available) 

8/8 tun 5/- 12A1.17 71- ELICil 
8/8 111,0 8/- 1281C7 516 EIX,a2 
(kg «NWT 2/9 251..00T WS ECU» 
419 0V6GT 8/. E1134 11 E50 
31- 631 6/- LBC.53 7 - EP•e; 

SEND S.A.E. FOR SPECIAL LIST etl 

91- EF91 8'-
71- EY51 1,41. 
8/8 NM II/-
we I BM 2/0 
8/9 1 SIMI 2/8 

42 fionte «Nei port free loro doter, or "tore. 
Postage 11- In 11/11 In £1 Speakers/Trans.). Mtn, 6d. No C.O.D. 

100 TELEVISION SET BARGAINS TO CALLERS AT:-

350/352, FRATTON ROAD, PORTSMOUTH 
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• RADIO and TV ENGINEERING THE NEW MOTEK K9 TAPE DECK 

Unrepeatabla offer of these precision Signal Generators covering 10-18 
mcs, 33-58 mcs, and 150-300 mci (a few only with 18-33 mcs coverage 
instead of 10-18 mcs band). 

In good, used condition, with charts, checked before despatch. ONLY 

Limited quantity. ORDER NOW. (carriage, etc., 20/-) 

• RADIO and TV SERVICING 

• ENGINEERING MATHEMATICS 

▪ PRODUCTION ENGINEERING 

• ELECTRONICS - MANAGEMENT 

• Examination Courses for: Brit. I.R.E., C. & G. Telecom-
munications, R.T.E.B. Certificate Society of Engineers, 
Brit. Inst. of Management. 

▪ PRACTICAL RADIO COURSE. 
A course in radio, electronic and electrical theory. 
You build a T.R.F. aid a 5-valve supe -het radio receiver, 
signal generator ana multi-tester. 

You learn at home in your own time, under expert 
tuition. Moderate fees include all books. 

POST THIS COUPON 
and full details 

of I.C.S. Courses. 

TODAY sor FREE book on careers in Radio, 

CAPst /vote. I.C.S. way! 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Dept. 223L, International Buildings, Kingsway, London, W.C.2. 

Name  Age 
(Block letters, please) 

Address   

Occupation  1.58 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

(Patents pending). 

Outstanding features ira lude: 

* 3 speed> at turn of knob (71in. per sec., 3zin. per sec. and 14in. 
per sec.). 

* Built-in rev, counter for precise tape location. 
* Pause control. 

* Fully aiutomatic push-button operation with spare contacts on 
Record arad Play wafers to allow for pos-ible amplifier wiring 
(8 two-way changeover switches). 

* High impedance, record and erase heads (Simple azimuth 
adjustment.) 

* Three-motor drive. 

* Fast, forward and rewind functions without handling tape. 
* Low wow level. 

* British made throughout List Price 21 gns. 

MODERN TECHNIQUES 
WEDMORE STREET, LONDON, N.19 

Telephone: AliChway 3l 14 
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OSCILLOSCOPE 
This Ministry of Supply Monitor Type 61 is a First-
Grade Synchroscope designed for D.C. Pulse and 
R.F. Envelope investigation, and employs a 3+in. 
CRT type VCRI38A. The R.F. Frequency is 180-
220 Mc s approx.; and is tuneable in that range. Has 
internal 500 kc,s. Calibrating Oscillator on Y Plates. 
Existing Time Base Speeds are 50 cycles, 20 Micro-
seconds fast, and 1,000 Micro-seconds slow. Con-
servatively rated Mains Power Pack is for nominal 
115 v. and 230 v. Will make up into an excellent 
General-Purpose Oscilloscope at a cost of a few 
shillings, full modification date being supplied. 
Front panel size is 10-lin. x 12-}in., depth of unit 
being I 9m. BRAND NEW AND UNUSED, 
ONLY £12 10:- (carriage, etc., 15 -). 

RI155 SUPER SLOW-MOTION 
TUNING ASSEMBLY. As used on 
all late model I I 55s. Easily fitted to 
" A " sets, etc. ONLY 12/6. 

RCA RIBBON MICROPHONE. 
Table type, mounted on black-finished 
stand 71in. high, with press switch in 
handle. BRAND NEW AND UN-
USED. ONLY 59'6. 

ROLA 64m. P.M. SPEAKER. 
Mounted in Grey crackled metal 
cabinet 9in. x Sin. x 44in., and with 
volume control. BRAND NEW AND 
UNUSED. ONLY 27/6. 

I 2-VOLT I-AMP BATTERY-
CHARGER. Very robust, ex Admiral-
ty. In Grey crackled metal case, size 
6in. x 6in. x 44m. BRAND NEW 
AND UNUSED. ONLY 35... 

INSULATION TESTERS (MEG. 
GERS). Read up to 20 megs. at 500 
volts pressure. Overhauled, and in 
perfect order. With leather carrying 
case. ONLY £119/6, OR less case 
[13/10/.. 

POWER UNIT TYPE 3. Primary 
200/250 v. 50 cycles. Outputs of 250 v. 
100 mA. and 6.3 v. 4 amps. Fitted with 
H.T. current meter, and voltmeter. 
For'normal rack mounting and has grey 
front panel size 19in. x 7in. ONLY 70/-
(carriage, etc., 7/6). 

EHT TRANSFORMERS. 5.5 kV. 
(Rect.) with 2 v. I a., 79/6, 7 kV. 
(Rect.) with 2 v. 1 a., 89/6. 2.5 kV. 
(Rect.) with 2-0-2 v. 1.1 a., 2-0-2 v. 
2 a. (for VCR 97 tube, etc.), 42'6 
(postage 2/- per trans.). 

500 MICROAMPS METER. 2in. 
circular as used on British No. 19 
Wireless Sets. Calibrated 0-15 and 
0-600 volts, resistance 500 ohms. 
A very fine instrument, and A SNIP 
AT ONLY 15/, 

Cash 
PLEASE 

WIRELESS SET 
No. 19 MK. 11 

The famous Army Tank Transmitter-Receiver. Incorporates 
" A " set (TX/RX covering 2.0-8.0 Mc/s., i.e., 37.5-150 metres); 
" B " Set (VHF TX/RX covering 230-240 Mc/s , i.e., 1.2-1.3 
metres), and lntercomm. Amplifier. Complete with 15 valves 
as follows: 6 of 6K7G, 2 of 6K8G, 2 of 6V6G. and 1 ea. 6B8G, 
6H6, El 148, EF50, 807, and booklet giving circuits, notes, etc. 
Size 174in. x Skin. x 124in. Of American manufacture as 
previously offered by us, but another large release by the 
Ministry of Supply enables us to make a substantial reduction 
in price. In magnificent condition. 
BRAND NEW AND UNUSED, ONLY 65/. (carriage, etc., 10/-)-
12-volt Power Units available 25/. (carriage 5/-). 

TCS TRANSMITTERS 
The renowned American TCS Model designed by the Collin; 
Company for static or mobile use. Covers 1.5-12.0 Mc/s. 
in 3 bands, and is complete with 7 valves, employing 2 of 1625 
in P.A. Stage, I each of 1625 in Buffer and Modulator Stages., 
and 3 of I2A6 in Oscillator Stage. Provision for VFO or Crystal 
Control. 4 Crystal positions. Radio Telephone or Radio 
Telegraph. Has Plate and Aerial Current Meters. Powe-
requirements 12 v. LT & 400 v. HT. In black crackle case, size 
II x 13 x 1 lin., condition BRAND NEW AND UNUSED, 
ONLY E12/10/- (carriage, etc., 15/-). 
The double Dynamotor Power Unit, Type 218313 for 12-volt 
operation, delivering 400 v. for Transmitter and 22'; v. for 
Receiver, is available at E12/10/- (carriage, e/c., 15/-). 

METERS 
F.S.D. SIZE AND TYPE 
50 microarnps D.C. 24m. Flush circular 
100 microamps D.C. 24m. Flush circular 
250 microamps D.C. 2m. Proj. circular 
500 microamps D.C. 2in. Flush square  
1 m/a D.C. 2m. Flush square  

150 m/a D.C.  2m. Flush square  
200 m/a D.C.  24m. Flush circular 
10 amps D.C.  34in. Proj. circular 
20 amps D.C.  2m, Proj. circular 
40 amps D.C.  2in. Proj. circular 
15-0-15 amps D.C. 34m. Flush square  
15 volts A.C.  24m. Flush circular -noving iron 

300 volts D.C.  2in. Flush square  
300 volts A.C.  24m. Flush circular   

PRICE 
59,6 
39/6 
30/-
27/6 
22/6 
7r6 
1241 
20/-
7(6 
7/6 

25/6 
8,6 

25/-

with order please, and print name 

MARCONI SIGNAL GENERA-
TORS TF-390G Frequency coverage 
16-150 Mc/s. BRAND NEW IN 
MAKER'S ORIGINAL TRANSIT CASES, 
with instruction manual. For normal 
A.C. mains operation. A unique 
opportunity to acquire Laboratory 
Equipment at a fraction of original 
cost. ONLY £25. 

MARCONI BAND III CRYSTAL 
CALIBRATORS. Frequency range 
170-240 Me's. Incorporates 5 Mc/s. 
crystal for better than .001 per cent. 
accuracy. Directly calibrated dial, 
internal A.C. mains pack. Complete 
with spare set of valves and instruction 
manual in maker's transit cases. 
BRAND NEW. ONLY E4jI9/6. 

I2-WAY SCREENED CABLE. In 
10ft, lengths, fitted with plugs, origin-
ally made for use with the 19 Set. 
UNUSED. ONLY 17/6 per lead. 

POCKET VOLTMETERS. Not en. 
Govt. Read 0-15 v. and 0-300 v. A.C. 
or D.C. BRAND NEW AND UN-
USED, ONLY 18/6. 

CRYSTALS. British Standard 2.pin 
500 kc,s. 15/... Miniature 200 kc,'s. and 
465 kc/s. 10/- each. 

SPECIAL MAINS TRANSFORMER 
OFFER. Normal 230v. A.C. Primary. 
Secondaries 330-0-330v. I 00ma. 4v. 
3 amps. Ex VV.D., BRAND NEW 
AND UNUSED. ONLY 15,', (Posiage 
etc. 2/6). 

CHOKES. 10H 60ma. 41, 5H 200 ma. 
7/6. 

FILAMENT TRANSFORMERS. 
6.3 v. 14 amps. 716. 6.3 v. 3 amps. 10/6. 
6 v. VIBRATOR PACKS. Ou , put 
approx. 130 v. at 30 mA., fully filtered 
and smoothed. Complete. ONLY 
12/6. 

and address clearly 
ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS 

HARRIS ELECTRONICS 
(LONDON) LTD. 

Formerly U.E.I. CORPORATION 
Open until I p.m. Saturdays. We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus ̀ rom King's Crosl 

Radio Corner, 138 Gray's Inn Road, 

London, W C.1 Phone: TERMINUS 7937 
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CHARLES BRITAIN (RADIO) LTD. 
AVOMETER Model D. .19.6 rp. 8. P. 41-) 
D.C. Volt: A.C. Volta D.O. Current A.C. Currino 
150 mV. 7.6 V. 15 miA. 75 mIA. 
900 mV. 15 V. 30 mIA. 150 'MA. 
1.5 V. 75 V. 150 .n/A. 760 m/A. 
3 V. 150 V 400 mIA. 1.5 Amps. 
15 V. 300 V. 1.5 Amps. 7.5 Amps. 
30 V. 600 V. 3 Amps. 15 Amps. 
150 V. 750 V. 15 Amps. 
300 V. 1.5 KV. 30 Amps. Resistanos 

0-11000 ohms. 
1.5 KV. 0-10 K ohms. 
Thoonmhly overhauled. Complete with batteries and in 
ettruvt 00.. .4.n extremely robmt meter at a very reasonable 
price 

Model E772 
(P. & P. 41-) 

SANGAMO WESTON 
ANALYSER 10 Goa. 

A.C. and D.C. Volta D.C. Current AM. Current 
2.8 V. 100 micro-Amps. 0.3 Amp. 
10 V. 1 milli-Amp. 1 Amp. 
50 V. 10 milli-Amps. S Amp. 
250 V. 50 milli.Annw 
1000 V 100 milli-Amps. Ileseétanee 

500 milli-Amps. 0.100 ohms 
0.1000 ohms. 

Output meter 0-100 K ohms. 
0.10 Megan... 

Supplied m neat black Regina covered carrying case, com-
plete with all batteries and Instructions. Thoroughly 
overhauksi and in perlent world-MC order. 

MULLARD C & R BRIDGE 
£7.10.0 (P. & P. 36) 

Rentsienee Capacity 
lint to. lo ahmo to to 1000 pFd. 

10 to 1000 ohms. 0.001 to 0.1 inFd. 
1 K to 100 K ohms. 0.1 to 10 mFd. 
100 K I.e 10 Megohnis. 
Minus 20% to plus 23",. comparison wale. Ponialon for 
" Open Bride..." " CaBbrate " poeition. Large evilly read 

Stemitivity control. Operates from 100-250 v. A.C. 
mains to very gand condition. Carefully tested .ml 
..hooked betore despatch. 

HIGH RESISTANCE AVOMETERS. £14 (P. a, P. 41-) 
Vila Is a epecial model, similar in appearance to the type illuatrated. WO particularly useful forradio, V/V. and electronic 
servicing. PerwitIvity 20.000 ohms per volt on D.C. and 1.000 ohms, per volt on A.C. D.C. current, 80 micro-A. to 
1,000tnA. D.C. Volts, 2.5 to 2500. AC. Volte. 10 to 2.500 Resistance. 0.1 ohm. to 5 Megolans. Supplied complete with 
batteriee. and fitted with magnetic screen for protection from external Ilelds. Has provision for off.setting the pointer by 

300 for me ae a lialvanonnter. 

JASON FM SWITCHED TUNERS 
All three B.B.C. programmes at the turn of a switch. 

MERCURY KIT. Includes front-cud unit already built and aligned. 
E9/19/- post free. Credit Terms. Deposit E1/10/6 and sevee month-
ly payments of L1/7/.. Instruction Book 213, included in kits. 

Fully detailed price list free. 

PREFECT TUNER. A ready-built unit. Less power supply. 
115/12/6. Credit Terms: Deposit 12/5/6 and seven monthly pay-
men,: of E2/1/-. illustrated leaflet free. 

Both theae tuner: incorporate a good AFC system which ensures 
freedom from dec. 

WATTS RADIO (Mail Order) LTD. 
54 CHURCH STREET, WEYBRIDGE, SURREY 

TeleDhOne. Weendge 4556 

PLEASE NOTE. Post orders only from this address. 

A. C. SOLE0ln TYPE SBM 
GREATLY INCREASED 

PERFORMANCE 

Continuous 31 lb. at 1.' 
Instantaneous to 16 lb. 

Same Dimensions as Type SB 

Smaller Sizes Available 

Greatly increased discounts for 
quantities 

Also Transformers to 
7KVA 3 Phase 

R. A. WEBBER LTD. 
18 FOREST ROAD, KINGSWOOD, BRISTOL PHONE 67-4)65 

Hi - Fi 
Obtainable 

from 

AMPLIFIERS AND TUNERS 
Leak T.L.I2   £l8 18 0 
Leak Varislope Ill   EIS 15 0 
Quad. Mk. II and Control Unit   £42 0 0 
Osram 912, from   122 10 0 
Mullard 500   £18 10 0 
T.S.L. (with cabina)   £13 13 0 
Tripletone 12 w. Hi-Fi Major   LIS 18 9 
Tripletone De Luxe   £9 7 6 
Tripletone Junior   E6 19 6 
Armstrong PB.409 AM/FM   £29 8 0 

• T.S.L. AM/FM chanis   £32 II 0 
T.S.L. F.M. Tuner  £17 10 
Eddystone F.M. Twier Model 820   £31 8 0 

TRANSCRIPTION MOTORS 
Garmrd 301 Transcription Unit  £26 8 0 
Connoisseur Transcription Unit   £28 II 0 
Lento GL.55 Transcription Unit   £I7 10 4 
Lenco GL.56 Transcription Unit   123 7 0 
Collaro Transcription Unit   £19 10 

SPEAKERS 
Tannoy Dual Corcentric I5in. with X-over £3S 12 0 
Tannoy Dual Concentric I2in. with X-over £I9 S 4 
Tannoy Direct Radiator 121e.   £14 0 0 
Goodman: Axiom 150   Ell 5 9 

WB.HF.I0/12   DI 19 9 
Tweeters and a range of Wharfedale Units stocked. 
W.B. and Goodmans Cabinets. 
Amplifiers and Cabinets Custom built. 

PICK-UPS 
Leak Arm L.P. Head, diamond and Trans £l3 16 
Connoisseur Mk. Il L.P. Head (Diamond) £12 IS 

G d TPA.I0 TIO Head, Diamond LP. EIS 9 
B. J. Pick-upe, Goldring and Tannoy Cartridges, etc. 

EDDYSTONE Communications Rece:vers 
Mode! 750   £78 
Model 840A   ESS 
Model 870   £34 16 

5 

6 

o 
o 
o 
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Best Buy at Britain's 
MARCONI NOISE GENERATORS 

Type TF 987,1. 

* Frequency range 100 Kcís-200 Mcts. 

* Accuracy plus or minus .5 decibel. 

* Determines noise factor of AM AND FM receivers. 

* Noise output ranges 0-5, 0-10, 0-15, and 0-30. 

* Directly calibrated 3+in. m/coil meter. 

* Output impedance 71 ohms nominal. 

* Fully stabilised HT supply. 

* For CA.C. mains operation, 200-250 v., 45-65 

* Size 15+ x 11 x 8+in. deep. Weight 28 lb. 

* Finished in grey enamel and chrome. 

* Brand new, unused, and in original boxes. 

* Complete with mains socket, co-ax plug, and lead. 

£2.5.0.0 FRACTION OF 
ORIGINAL PRICE 

BATTERY CHARGERS. Input 230 v. A.G. 
Output 12 v. D.C., 1.5 amps. In neat grey 
metal case, 7 u 6 ar Sin. Brand new. 35/-. 
CERAMIC SWITCHES. Heavy duty 
(Wearite type), 4 pole, 3 way, 3/6. 2 pole, 
6 way, 4 bank, 10/, BRAND NEW.  

RCA OUTPUT TRANSFORMERS. 
As used in MI-11220 Amplifier. Primary 
for push-pull 6L6's. Secondaries 5, 7.5, 
IS, and 600 ohms, and tertiary for NFB. 
25 watts power rating. Potted construc-
tion, with tag connections Full circuit 
of RCA amplifier supplied. BRAND 
NEW, 27/6. 

TRANSFORMER BARGAINS 
nput 0-230/250 v. Output 240-0-240 v., 
1.5 amps. RMS, 5 v. 1.75 amps., and 5 v. 12.5 
amps. 7 x 74 x 10)in high Wt 50 lb. 
Potted, oil-filled, by Gresham. Gives 
2.1 amp. D.C. when rectified, OR as 
ISOLATING TRANSFORMER, to obtain 
two 240 v. 360 w lines. Brand new 
E3/10/-. Carr. 10/, 

Input 0-110/120-200/250 v. Output 275 -0-
275 v. 100 mA., 6.5 v. 7 amps., 5 v. 3 amps. 
(Govt. ratings). 4 x 4 x 4in. high. Upright 
mounting. Brand new 25/.. Postage 26. 
MAINS ISOLATING TRANSFORM-
ERS (Vortexion). Fully shrouded.For testing 
AC/DC sets in safety 230 v. input. Output 
230 v. 100 watts. 22/6, post 2/6. 
U.S.A.. potted type, input 210/220/230 v. 
secondaries. 7.5 v. 4 a., 7.5 v. 4 a., 7.5 v. 

8 a. and 2.5 v. 5 a. ALL centre tapped, and 
6.3 v. 4 a. These can be connected to give 
many useful voltages up to 31 v. 4 a. Size 
6in. at Sin. x 4in. Wt. 16 lb Price 35i-. 
14EAVY DUTY SLIDER RESISTORS. 
0.4 ohms, 25 amps., 250 watts, worm drive 
7/6. 10 ohms. 3.5 amps., worm drive, 10/6 
1 ohm. 12 amps.. 150 watts, 716.  
MINIATURE STC RELAYS. 250 
ohms coil. DP CIO (double contacts). 
x I x ¡in. Wt. 1 on. 6 v. operation. 

7/6. 

VIBRATOR PACKS. Input 6 v. D.C. 
Output approx 100 v. D.C. at 30 na/Amps., 
fully smoothed and R.F. filtered. Size 64 x 
5 x 2in. Fitted with Mallory 629C vibrator. 
Brand new. Boxed. 12'6. 
ANOTHER, but 230 v. D.C. 100 m/Amps. 
With OZ4 valve and vibrator. Brand new. 
Boxed. 251.. 
INSULATION TESTERS by Record 
Electric. 0-50 Megohms. Test voltage 503. 
In perfect working order. ONLY £119/6, 
OR, less case. £1101, 
JACK BOXES. A small metal box fitted 
with 9 miniature insulated Igranic jack 
sockets. Brand new. SNIP. 12'6. 
HEAVY DUTY BLOWERS. For 203-
250 v A.C./D.C. mains, 300 watts With 
14 inch diam. twin " V " shape outlets. 
2 lengths of hose. 4 spare filters and 
brushes. Suitable for industrial use 
forges, etc Brand new. L4/19'6. 

MINIATURE 373 IF STRIPS. For FM tuner described in 
April and May ' Practical Wi-eless.•' Complete with 3 of 
EF9 I, 2 of EF92, and I of EB91 A fresh -elease enables us to 
offer these once again, BRAND NEW, with circuit, 41'6. 
OR, less valves, 12/6. Post either 2/6. 

METER 
RANGE TYPE SIZE 
SO Microamp. D.C. M/C Slits 
100 D.C. Mie 2lio, 
500 Micro:aim. D.C. MIC Sin. 
500-0-500 Micro D.C. MiC 211 1, 
amp. 

1 Milliamp. D.C. Ide 2111. 
150 MilliamP. D.C. WC .201. 
200 Milliamp. D.C. WC 2liu. 
L Amp. Thermo-couple 
I Amp. Thenuo-couple 21,1. 
L5 Volta AC. NCI in. 
RETER RECTIFIERS. Pull weer hridge. Brand nicer, Billiard 1 nrA. 
36. 5,,,A.. 6. STC'2iuA.,514, 

BARGAINS 
Flush elm., sr.ileil 0.100 
Flush cire.. Es•19 set. 
Feeils circular 
Piton circular. sc-ileil 100-

0-100 V. 25 - 
Plush square, FeihiPe 22 6 
Plush sonars 7 6 
Plush circular 10 6 
Projecting circular 8-9 
Flush square 6-9 
Flush weld.' 8-6 

PRICE 
596 
396 
1.26 

FLU XMETERS. Fitted with Ernest Turner 3}in, mi -ros 
scale meter and contained in polished wooden instrumen 
ase with carrying handle and hinged lid. Size 13 x 9 n 6m. 
Brand new condition. SNIP, lolly 49(6. 
AMERICAN METERS. Brand new Westinghouse Mush, 
panel mounting, circular 2in. stale, 0.5 milliamps, with blznk 
black scale. Boxed. 8/6, post I', 
AMERICAN MICROPHONES AND HEADSETS. 
Consist of carbon microphone with press-to-talk button, and 
two 300 ohm earpieces in series, complete with 7ft. cord. 
Phones are lightweight, and have rubber ear-cushions. As 
used with TBY-8 equipment, and should be very handy. 
BRAND NEW. A real SNIP at 1St-, post 2/,  

WIRELESS SET No. 19, Mk. 2. 
Two Transmitter-Receiver s and an Intercom Amplifier 
combined " A Set coces 2-8 Mc"s (37.5-150 metzes), 
phone and CVV. " B " Set -eq. 235 Mc/s (1.25 metres). 
phone only. Complete avitla 15 valves. 6 of 6K7G, 2 or 
6K8G, 2 of 6V6G, I of 6B0G, 807, EF50, EB34, El 143, and 
500 mieroamp check and tuning meter, instruction booklet. 
and circuit. ALL BRAND NEW, air-tested. American made. 
65f... British made SO!-. OR, complete with 12 v. Dynamotor, 
American, 93/.. British 75./... Carriage, set 10'-, both 15)-. 
Send S.A.E. for full details and price list of all 19 set equip-
ment. 

ADMIRALTY POWER UNITS. Equivalent to AM 234. 
nput 200-250 n 50 c/s. A.C. mains. Outputs 240 v. D.C. 
125 miArnps., and 6.3 v. A.C. 6 amps. Dual purpose 2)in. 
panel mounted 300 v. meter reads input and H.T. volts. 
Double smoothing with paper capacitors. Standard I9in. rack 
mounting. BRAND NEW. 79/6. Carr. 7/6. 
LOW VOLTAGE POWER UNITS. Input 203-250 v. A.C. 
mains. Outputs, 220 v D.C. 110 m"amos, and 6.3 v. D.C.13 
amps. Fully smoothed Metal rectifiers, L5/10/-, carr. 15/.. 
As used for T1154 

HIGH VOLTAGE 
POWER UNITS. 

Input 200-250 v. A.C. 

mains Output 1203v. 

D.0 , 203 milliamps 

Fully smoothed, 

Metal rectifiers, 

C5/10/.. plus 15/-

carriage 

MARCONI LOOP AERIAL type 696. A 
small, compact, enclosed loop. On swivel 
mount with degree scale. Brand new, 69/6, 
post  2"6.  

SPEAKERS (Eddystone). 3 ohms, 
64m. diam. In grey wrinkled steel 
cabinet 9 x 9 x Sin. Complete with 
volume control and transformer for 
603 ohms line Brand new 27/6, post 2,/6. 

V H F-TKKFISM ITT ERS. VC-9513-. A 
100-150 Mg/s. 4 channel, crystal controlled 
transmitter. Complete with valves, 2 of 
1625 2 of 832A, 1 of 815. 
BRAND NEW. In original American 
packing. (Xtals not supplied.) £5/1916. 
Carr 7/6. 

RT37/PPN2 BEACON TRANSMIT-
TER-RECEIVER. 214-234 Mr/s. Size 
13m. x 10in. x Sin Contains 5 3A5, 
3 155. 1 IRS and 2 2 v. synchronous 
vibrators. Operates from 2 v. accumu-
lator via 2 built-in vibrapacks. Complete 
with telescopic mast Antenna system 
(95ft.), lightweight headphones. Tech-
nical Manual, super-quality carrying 
haversack, cords, co-ax cables, plugs, etc. 
Total wt. 28Ib BRAND NEW, boxed. 
American equipment, 72/6. 

SCR522 TRANSMITTER/RECEIVERS. 
100-150 Mc/s. Comprises BC624A rec., and 
BC625 trans. All complete with valves, and 
M first-class condition. BC624A, less relay, 
39/6. With relay, 49/6. BC625. 49/6. 

Two-Way MORSE TRAINING SETS, 
WIT Mk. 3. Consists of 2 valve oscillators 
(ARP12's) (one with pitch control), for 1 
or 2 operators. Has provision for creating 
" atmospherics." In polished oak case 
12fin. x 10in. x 8in., wt. 1616. Complete 
with valves, leads, 2 keys, 7-way terminal 
board, circuit and instructions, but less 
batteries and phones Ideal for Cadets, 
Scouts, etc SNIP, 19/6 carr. 7/6. 

VARIAC TR NSFO MER.S Zenit 
200-230 v. input. Output voltage variable 
from 200.250 v. at 8 amps. Wt. 141b. Brand 
new. 87/6. Carr. 5/, 
MAINS DIMMERS. 300 ohms, I amp., 
300 watts, twin ceramic formers, 15/, 
FIELD TELEPHONES. Army type D, 
Mk. 5 Buzzer calling Ideal for building 
sites. farms, workshops. etc. Complete 
with handset and batteries. Tested, 39/6. 

PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS 
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CHARLES BRITAIN (Radio) Ltd 
11 UPPER SAINT MARTIN'S LANE, 
LONDON, W.C.Z. TEMple Bar 0545 
One minute from Leicester Square Station (up Cranbourn Street) 
Shop Hours: 9-6 L .m. Thursday) Opnn all S3turdo y 

• 
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RELAYS P.O. TYPE 3000. 
BUILT TO YOUR SPECIFICATION 

QUICK DELIVERY KEEN PRICES 

CONTACTS UP TO 8 CHANGE OVER 

RELAYS-HIGH SPEED. Minia-
ture, sealed. 1700+17000. 2S1 
each. Post 1/3. 

KEY SWITCHES 
PROMPT DELIVERY ALL TYPES 

UP TO 4co/6co 

METERS GUARANTEED 
F.S.D. Sim Type 

160 Microamps 2/in. MC/FR 
250 „ 3lin. MC/FR 
500 „ 2m. 91C/FS 
500 ,, 2Iin. MC/FR 
1 Milhamps 2m. MC/FS 
1 „ 2Iin. MC/FR 
5 ., 

30 „ 
100 „ 

lin. MC/FR 
2tin. MC/FR 
2.1n. MC/FR 

200 „ 2/in. MC/FR 
300 „ MC/FR 
6 Amperes 2in. MC/FS 

25 „ 2Iin. Ml/FR 
50-0-50 Amp. 2fn. MC/FS 
20 Volts 2in. MCIFS 
40 „ lin. MC/FS 
300 „ A.C. 2Iin. MI/FR 25/- CIRCUIT TESTER in case. Meter 
300 „ A.C. Sun. MI/FR 150/- 50 milliamps, 17/0, post 2/6. 
AYO TEST BRIDGES. 220/240 volt A.C. Measures capacities from 5 pf 
to 50 mfd and resistances from 5 ohms to 60 megobins, each in 3 ranges. 
Valve voltmeter range 0.1 to 15 volts, and condenser leakage test. BRAND 
NEW. Full working instructions supplied with instrument, 612/10/-. 
Post 3/-. 
TEST SETS incorporating a Wheatstone Bridge, galvanometer. Brand new, 
in case, 50/-. Post 3/6. 
CELL TESTING VOLTMETERS. 3-0-3. In leather case with prods. A 
first-quality moving-coil meter, 25/.. Post 2/-. 
ELECTRIC MOTORS. 200/250 volt, self-starting, 1 r.p.m., 35/-. Post 116. 
BRIDGE MEGGER TESTERS. 1,000 volts. 100 Megohms. Complete with 
the Evershed Resistance Box. Absolutely Brand New and unused, in maker's 
original packing. £75. 
TELEPHONES- SOUND POWERED-NO BATTERIES REQUIRED. 
Just connect with twin flex for clear speech. Transmitter/receiver units 
4/s each. Twin flex 41d. yard. Post 1/-. 
If 2 units are connected in series and one used for speaking and one for 
listening, perfect 2-way conversation can be made. 
TELEPHONE SETS. For perfect communication between 2 or more posi-
tions. Wall Type, one pair of units, £5. Batteries 5/11. Twin wire lid. yard. 
Desk Type, now available, latest modern style. Two complete units ready 
for use, £8/17/6. \Vire Sd. per yard. Post 3/-. 
ROOM THERMOSTAT. Adjustable between 45 and 75 deg. Far. 250 v. 
10 amp. A.C. Ideal for gieenhouses, etc., 35/.. Post 2/-. 

BATTERY CHARGERS 
Ideal for charging, 24 volt batteries on electri-
cally propelled vehicles. Rating 22 v. 10 amps., 
controlled by two 4-position rotary switches for 
fine and coarse control which enables 6/24 Vt. 
Batts. to be charged. Input 200/250 v. A.C. 
50 cy., fused for A.C. and D.C. Brand new 
£17/101-. Carr. 15/, 
CHARGING RECTIFIERS. Full wave Bridge 
12 volts 2 amps., 13/6, 4 amps., 22/6, suitable 
transformers 2 amp., 24/-, 4 amp., 27/3, 
post 2/, 
JACK PLUGS. Cylindrical bake-
lite screw on cover. I Contact. Milleasaux 
Ideal for amplifiers etc., 2/8 each, 
24,- doz., £9 per 100. 
AIR BLOWERS. 230 Vt. A.C. .57 h.p. 15in. 
fan, Gin, outlet. Brand new £25. Carriage in 
England 20/-. 

PORTABLE BLOWERS. 200/250 v. AC/DC SOO watts with switch and 
leads, Hin. outlet. £5. Carr. 7/6. 
VOLTAGE REGULATORS. Input 230 v. A.C., 21 amp. Output 57.5 v. to 
228 in 16 steps with current limiting reactor. £12/18/- each, carriage 10/, 
RACKS-POST OFFICE STANDARD. Oft high with LI-channel sides 
drilled for nin, panels, heavy angle base, 4ft. 10in also in stock. 
VERNIER DRIVES. Muirhead scaled 0/180 deg. Ratio 28 to 1. Diam. Shi. 
10/6. Post 1/6. - 
RADIO-ACTIVITY MEASURING INSTRUMENTS. Philips Type 1092c. 
A portable self-contained unit in haversack. Scaled 0 to 10 rrullirontgens 
per hour using Mullard Geiger Counter MX115, 625. 
HEADPHONES. Balanced Armature Type DHR. 17/8 per pair, post 1/6. 
HEADPHONES. High-resistance 4,0000 Type GDR, new. Itip4ir,Isost 116. 
VENT-AXIA FANS-EXTRACTION OR INTAKE. 230/250 volts A.C. 

'ham blades, 130/, 12 volt D.C., 90/-, post 2/0. 
RATIO ARM UNITS. Sullivan. 800 ohms 600 ohms., 50j-, post 2/-. 
W H EATSTONE RESISTANCE BRIDGE. 1 to 10,000 ohms. Plug type, DS. 
SWITCHES. 1 hole fixing, 3 amp. 250 vi. Single Pole change over, 1/6 each, 
12'- $37/101- ixcr 1,000. 

L. WILKINSON (CROYDON) LTD. 
19, LANSDOWNE ROAD, CROYDON 

Phone: CRO. 0839 Telegrams : "WILCO", CROYDON 

Pries 
50/-
55)-
27/8 
37/8 
27/6 
35/-
17/6 
12/6 
1218 
12/8 
12/6 
27/6 
7/8 

12/8 
10/6 
10/8 

CROSS POINTER METERS. With 
2 separate 10e microamp move-
ments. Brand new. 22/6, post 

acyingM FM 85 

Compact and easy to instaL This chassis is the 
ideal tuner for the domestic High Fidelity system. 
Superb FM quality and AM sensitivity combine 
to give excellent BBC and Continental reception. 

* FM85 Medium, Long plus FM with tun-
ing eye on all bands and volume control. 

24 gns or self-powered 28 gns 
including Purchase Tax. 

Full specifications from: 

C. T. CHAPMAN (REPRODUCERS) 
RILEY STREET, S.W.I0 
Telephone: Flaxman 4577 

Works: High Wycombe, Bucks. 

TESTOSCOPE MAINS 
TESTER 

For high and low 
voltage testing. Standard 
Modal: range 100/850 volts A.C. 
or D.C. Dual Model: range 1/30 and 100/850 
volts A.C. or D.C. 

Write for interesting leaflet 30F. 
APPLY POR 16 PAGE BOOKLET, PO,T FREE I/. 

-_url_baken 

• MULTIMETERS • OSCILLOSCOPES e 

TEST 
ni 

EQUIPMENT 
REPAIR 'T' 

COLLECTION 84. DELIVERY 100 miles radius 
(OVER 100 anLEs BY ARRANGEMENT/ 

BACK TO YOU IN 7 DAYS (with few exceptions) 

Repairs, Calibration and Overhaul of - 
4 All leading makes of English and American Electrical and 

Electronic Test Equipment 

AUTOMATION & ELECTRONIC MAINTENANCE ENGINEERS 

- LEIGH ROAD, LEIGH, LANCASHIRE 
TEL.: LEIGH 1687 

e PATTERN GENERATORS • MEGGERS • 

ni 

ni 

vi 
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R.F. COMMUNICATION 
UNITS RECEIVER R1155 
R.F. 25, 40-50 
mc/s, 8/6 each. This magnificent receiver covers 5 ranges: 75-200 kc/s., 200-500 
R.F. 26, 50-6S kc/s., 600-1,500 kc/s., 3-7.5 mc/s., 7.S-I 8.5 mc/s. Fully tested before 
mc/s, 20/- each. despatch. Complete with circuit and Instruction booklet, 
All valved with E81101-, carr I0/-. 
circuit. Post-
age 3/6 on ea 

RCAF AMPLIFIER UNIT. 12 v. input 
Vibrator Pack. 250 v. output OZ4. 
Microphone transformer into a 6K6 GT 
output valve with negative feed back. 
Size 8 it 51 it 8}in. Brand new, 35/. 
each, P. & P. 3/... 
WAVEMETER TYPE WI433. Fre-
quency 154-260 mc/s, with crystal check 
and calibration chart. Mains 50 cycle. 
50/, carr. 10/-. 
COMMUNICATION RECEIVER RA 
IB, Covers 150 kc/s-IS me/5 in 6 bands. 
For 12 or 24 volt operation Send for 
details. 

INDICATOR UNIT SLC No. 5. Ideal 
for conversion into an Oscilloscope using 
a I39A or ACR 10 tube. Unit consists of 
2-VRES's, I-VR66, various resistors, con-
densers and pots. Size II x 6 x 3in. Brand 
new, complete with modification circuit. 
20', P. & P. 3/.. 
PARMEKO CHOKES. 8 H 100 mA. 
7/6, P. & P. I/6 
AMERICAN GEARED MOTOR. 24 v. 
D.C. with built-in precision gear-box, 
No. I drive 24 R.P.M. No 2 drive 6 
R.P.M. On 12 v. No. 1 drive 16 R.P.M. 
No. 2 drive 4 R.P.M Overall size of motor 
and gearbox 7} x 3} x 3M., weight 
1 lb. 14 oz. Brand new. Only 22/-, P. & P. 
3/-. 
POCKET VOLT METERS. Read 0-25 
volts and 0-20 volts D.C. Brand new. 
Only 15/, P. & P. 2/6. 
DIPOLE AERIAL No. 4A. 52 feet 
hard drawn 7/22 copper wire with centre 
insulator, fitted with feeder sockets. Both 
ends have 3 link insulators and slotted wire 
adaptors. Brand new, price 9/- ' P. & P. 2/-. 
RELAYS. 6,500 ohms and 3,500 ohms, 
13/- pair, post paid. 
FM WOBULATOR CAPACITOR. 
Excellent for Sweep Generator. Frequen-
cy modulation unit permanent magnetic 
field and a moving mechanism driving a 
metal diaphragm supported at its rim. 
This diaphragm acts as a moving plate of 
the frequency capacitor. Tested. Price • 
7/- each. P. & P. 1/.. 
DYNAMIC SOUND POWERED 
HEADPHONES. Type D.L.R. 5. 60 
ohms. 76. P. & P. l'6. 
BENDIX RECEIVER RA 10. A 4 
wave-band superhet covering 150 kc/s-
10 mc/s Valves 6SK7 1st RF. 6K8 Mixer. 
65K7 1st and 2nd I.F. 6R7 2nd Det. 6CS 
B.F.O. 6K6 output. Size 6) x 15}in. 
Easily converted to mains operation as 
described on page 453 of the September 
" Practical Wireless." E5/10/-, carr. 7/6. 
COMPLETE STANDING WAVE 
RATIO METER. 110 v. a.c. operated. 
From 60 c/s-1,000 c/s. with all coax. 
couplings and probe finders. To match all 
feeder line impedances and lengths. 
Calibrated matching ba-. Direct standing 
wave ratio readings are shown on meter 
50 micro-amp. movement. This magnifi-
cent instrument is precision built, com-
plete with all spares and housed in oak 
carrying case. Brand new in original " 
packing. El 4 each, plus carriage 10,/-. ' 

HIGH RESISTANCE HEAD-
PHONES. Type No. 2 4,000 ohms. 
Brand new 11:6 each, P. & P. 1/6. 

BENDIX RECEIVER MN26.C. Cover- ; 
ing 150-1.500 kc,/s in 
3 bands. Valves used 1 

5-6K7, 
•-• 2-6N7. 
i 2-615, 1-6E6, 
I 1-6L7. Com-
) piece with I 
/ switching 
' motor and 

dynamotor. 
This superb unit , 
has been modi-

fled for 12 v. op- i 
eration. With circuit. 
Only 80/- carr. 8/6. 

(Dept. "W"), 32A, Coptic Street, London, W.C.I. 

Phone: MUSeum 9607. 

TEST 

YOU CAN'T BEAT 
THIS FOR VALUE!! 

R.T-71APN-I 

ALTIMETER 

TRANCEIVER 

Brand New complete with 14 valves: 3-12517, 4-1251-17, 
2-I2H6, I-VR ISO, 2-9004, 2-955. Famous Wobulator Unit, 
Dynamotor, Relays 3,500 ohms and 6,500 ohms. A.F. amplifier. 
Receiver section covers 400-450 mc/s. Transmitter sweeps 
418 to 462 mc's with manual. Only 35,/-, carriage 10'-, 

No. 38 TRANSMITTER/RECEIVER 
WALKIE TALKIE 

Range approx. 5 miles. Covering 7 4-9 mc,s Absolutely complete 
with junction box, headphones, microphones, webbing, haversack. 
Brand New, only 60,/-, carriage 7/6. 

R109 RECEIVERS 
8 valves, 5-ARP 12's, 3-AR 
8's covering 1.8-8.5 me's on 
two frequency bands. Con-
tains 6 v. Vibrator Pack 
and built-in 34m. Goodman 
speaker, operates from 6 v. 
battery, consumption I} 
amps. Housed in metal case 
13 at 12 x I lin. Designed 
for Mobile or Ground 
station. Operates with 
any normal aerial. Com-
plete and tested, including 
circuit. Very good con-
dition. Only 80 .- carr. 7/6. 

VIBRATOR PACK 
12 volt input 300 volts output at ISO m/A. 
As a bridge rectifier will handle 450 volts 
RMS at 120 m/A. Pack consists of 12 volt 
vibrator, 4 metal rectifiers, chokes and 
smoothing condensers ONLY 30/, 
carriage 5/ . 

WHEATSTONE 
BRIDGE. Consiting of 
four stud switches: 0-
10 ohms, 0-100 ohms, 
0-INF. Galvometer 
centre zero F.S.D. 2.5 
mA. Ranges easily ex-
tended. Housed in oak 
cabinet 16 x 71 x 6m. 
Complete with instruc-
tions, 40,-, P. & P. 4'-, 

SET 102 
250 v. 50 c. A.C. 
12 v. at 2 amps., 6 v. at 3 amps. 1-DET 19. 1-615. S.T.C. metal WESTINGHOUSE PENCIL RECT1-
rectifier. Bulgin plugs, sockets, Md. lamps, circuit diagram 40/-. I FIER. Type 1 50 output SOO v. at 5 mA 
carriage 5/-. I St-, post paid. 

MONITOR 
TYPE 28. 
Consists of 
VCR 138 6-
SP61, I-5U4. 
1-VU 120. 
3-EA50. I 
m'a met-
er sealed 
100 - O - 
100 volts 
Incor-
porates 1,,4 
Y shift, 
X shift 
in u/secs, 
Focus, 
s ync , 1 
Bi as,( 
Input to 
X plates 
switched x 20. x 5 and direct, requires 
only suitable power pack for use as 
oscilloscope. 60/-, carr. 10/-. 
TANNOY AMPLIFIER. With 4 6L6's 
in parallel, push-pull handling from 30 to 
60 watts. 200-250 v, input Complete 
with all leads, hand microphomes, plugs and 
spares. Housed in wooden transit case 
17} x IS x 21}ins, with full operating 
instructions and circuit. Fully tested. 
ONLY £20. Speakers for above, 25 - each. 

FERRANTI TRANSFORMERS. input 
225 volts. output 4 volts at 2 amps. 
Potted type with ceramic bushes. Brand 
new, 7/6 each, P. & P. 1/, 

U.S.A. INDICATOR BC929A. Com-
plete with 3 BPI, shield and holder. 
Aerial switching unit, 7 valves: 2-6H6GT 
I-6X5GT, 1-2X2, 1-6G6, 2-62N7. Brand 
new. Original cartons. With modifi-
cation circuit, 60/-, carriage 7/6. 
HOOVER ROTARY TRANSFOR-
MERS. 11.5 v. input, 490 v. output at 
65 mA. and 6 v. input 300 v. output at 
75 mA. Guaranteed and tested, only 27/6. 
P. & P. 2/6. 

373 MINIATURE 9.72 I.F. STRIPS. 
Supplied complete with 3-EF91, 2-EF92, 
I-EB91. Ideal for modification to FM 
Tuner as described on page 107 of the April 
"Practical Wireless." Price 45/- each. 

ORIGINAL AR88 MAINS TRANS-
FORMERS. Input 110-240 v. Output 
345-0-34S at 150 mA. 5 v. at 2 amps. 
and 6.4 v. at 4.5 amps. Brand new, fully 
shroudeo SW-, P. & P 3/-. 

U.S.A. INTERPHONE AMPLIFIER. 
This unit uses 2 6v6's. Includes micro-
phone transformer, output transformer, 
sidetone transformer, 60 mA. choke. 
Fuse holders and double pole 10 amp. 
switch. DYNAMOTOR 12 v. INPUT 250 v. 
OUTPUT AT 50 mA. Size 9 x 9 x Sin. 
Brand new, less valves, only 55/-, carr. 

VIBRATOR PACK. 6 v. input, 230 v. 
output at 100 mA., complete 4-pin 
vibrator, OZ4 rectifier Fully smoothed, 
25/6 each, P. & P. 2/6. 
500 MICROAMPS METER. 2in. circular 
calibrated 0-15 and 0-600 volts resistance 
500 ohms. 12/6. P. & P. 2:6 

PYE 45 mc/s. I.F. STRIPS, complete with 
seven valves, 6-EF50, I-VR92, 6 tunable 
i.F. transformers. Only 311'., post paid. 

FILTER UNIT 503. Ft equency 20-
35 mc/s., with silver plated coil. Con-
denser 140 pf., Vender counter, coax. 
input and output sockets. Suitable for 
conversion to absorption wavemeter 
12/6, P. & P 2/-. 

COMMAND RECEIVERS. 1.5-3 mc/s. 
fully valved, with circuit, 65 -, P. & P. 3/6. 
B.C.733-D RECEIVER. 108.3-110.3 mc/s. 
10 valves, 3-VT269. 2-I2SR7, 
2-I2SG7, I-12SQ7, I-12A6. 6 crystals. 

Emits 25 x 50 cycles. Transformer 280 v. at 80 mA.. 12 v. operation. £4, carr. 7/6. 

AMERICAN ROTARY CONVER-
TORS 
, With cool-  
i ng Fan. In-
put 12 v. 
D.C. Out-
put 300 v. 
at 90 rnA. ' - 
Completely 
suppressed. 
Brand new. 19/. each. plus P. & P 31, 
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COMMERCIAL TELEVISION 
CONVERTER 
SUITABLE ANY T.V. 
using lower side band 

within 35 rniles of any I.T.A. Station 
NO ALTERATIONS TO SET 

Complete with built-in loor supply, 300-250 V. AC 
mains. Case 51in. long, 3./1n. uble, high in. 
corponiting gain control and band switch. 
Complete with Wolsey 3-eletnent I.T.A. outside or 
loft aerial. 36 feet I.T.A. lead, two plugs (Wolstl 
4-eleasent extra). 26/- deposit phis P. A P. 'L-
and 4 monthly payments of £1/6/6. 
Cash £6117j.. plus P A P. 5/, 

CONVERTER ONLY 63 /16,41-
Plus P. & P. 2/6. / 

Illottroled with core, 'entrant,' 

Coverage 120 Refs.-23U 
Ketti., 300 Ecte.-000 Kcja, 
900 Kem-2 75 Bch,. 
2.75 Mo/o..8.$ Res., 
Metif.-28 Mots., 16 Me/s.-56 
ite/s. 24 Mcia.-34 Met«. 
Metal ame 10In. x 
41in. Size of tkale, 61111. 
21m. 2 valves aud rectifier. 
A.C. maim 230-250 v. 
Internal modulation of 
400 npa. to a depth of 30 
per cent., modulated or 
immalulated R.F., output 
continuously variable 100 
milli-volts. C.W. and mod. 
switch, vartabie A.F. output 
and moving cuit canon. 
meter. Grey hammer tinish 
case and white Ismael 
Accuracy plm or mina+ 2". 

£4/19/6 
34'!- deposit 

and 3 nmuthlv payment, 2.5!.. P. a P. e6 extra. 

SIGNAL GENERATOR 

GENERATOR SIGNAL & PATTERN 
Coverage 7(/ Mc/ft.-210 

Me/s. In live kinds, all on 

fundamentals, slow motion 

tuning audio output, S 

vertical and horizontal 

bars logging scale. In grey 

hammer flnishast ease with 

carrying handle. Accuracy 

± 1%. A.C. mains 201)-

210 v. 

£6/19/6 
& P. 5/6. 

Or RE deposit, P. it P. MI 
and a monthly payments of 
2716. 

COMPLETELY PORTABLE AMPLIFIER 
BUILT 

Approx. sise 112 x 21 Incorporating 2 valve, contact-c. ,led metal rectifier. h.s , 
treble lift controls and double wound mains tionsformer 39/6 Plus P. o P. 
230-250 v.   

5" P.M. SPEAKER AND O.P. TRANSFORMER 
if purchasefl with th,, trhove 18/6. Pln. P. at P. lid. 

COLLARO 4-SPEED 
AUTOMATIC 

Model 456. 10 records. A. C. mains 

200/250 v. Turnover crystal head. BRAND 

NEW. Fully guaranteed (suitable for use 

with above amplifier). 25/- deposit plus 

P. & P. 5/- and 7 monthly payments of 25/.. 

Cash £8.19.6. Plus P. & P. 5/-. 

4 VALVE ALL-DRY SUPERHET 

PORTABLE KIT 
incorporating ferrite rod aerial 

Medium and long waves. In grey leatherette 

Size 9in. x 7in. x 61n. Valve line up IT4, IRS. 

IS5, 3V4. Complete kit of parts (less b ieu) 

£5/19/6 Plus 3/6 Post and Packing. 

CHANGER 

RADIO AND T.V. COMPONENTS (ACTON) LTD. 
23, ACTON HIGH STREET, LONDON, W.3 

GOODS HOT DISPATCHED OUTSIDE U.K. 

GERMANIUM JUNCTION RECTIFIERS 

— finned bridge units 

The well-known range of 
liTH germanium junction 
rectifiers is now available 
made up into convenient 
bridge units ready for in-
corporation in your equip-
ment. 

RATINGS FOR INDUCTIVI AND LOADS 

TO4 
A C. INPUT 
max peak 

Atka 

OC. OUTPUT OTERAU 
LENGTH 
Atthes 

RA. »lop 
rolo 

mut. corm« 
ampere 

GA31-A 
4 GA4I-A 

GASI.A 4 GAR1.A 
GA.S1.P. 
GA42.A 

rt GA534 
GARS-A 

43 
S) 

71c. 
104, 

NO 
170 

510 
154 

115 
47 
III 
04 

303 
1St 

454 
727 

lea 47fC 
seed« 
24 RE 40"C 
14 at ore 
20 Re AM 
24« arc 
243 at «PC 
14 44 àrc 

5 
3 

4 G11.314 
44414 

¡ 54514 
.2 G1161.4 

et GLCI.A e 4:15514 

140 
53 

110 
10i 

340 
170 

IN 
71 
NI 
14) 

4$1 
721 

»REIM 
34 44 WC 
34 at 3PC 
34 at $57C 

/0“ WC 
34 ma SPC 

BRITISH THOHSON-HOUSTON 
THE BR,TI5H THOMSON•HOUSTON CO., LTD., RUGBY ENGLAND 

CM,00.1 Orlon 

ewe' THE MOST RELIABLE 

MAGNETIC RELAY 

A.I.D. 
A.R.B. 
ADMIMILTY 

APPROVED 

Manufacturers of 

K.3000 and K.600 Type RELAYS 
PROTOTYPE RELAYS 

to customers specification. Made up at short 
notice. 

Your enquiries given prompt attention. 

A. D. S . RELAYS LTD. Dept W.W. 
12 STORE STREET. LONDON,W.C.I. Tel.NIUSeuns 245 3 
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(TERMS AVAILABLE) 
RECTANGULAR TV. TUBES 

(USED) 

1 711 

£7.10.0 

14" 

£5.10.0 
12 MONTHS' GUARANTEE 

As supplied to the trade for the last seven years. Six months' full 
replacement, six months progressive. Made possible by the high quality 
of our tubes. Ins., carr., 15/6. 
CONVERT YOUR 9, 10, 12m, to our SPECIAL OFFER of 14, IS. 
16in. round T.V. TUBES at £5. Information on how to " do it yourself" 
in our FREE catalogue. Ins., carr., 15/6. 
I2in. T.V. TUBES, £6. 3 months' guarantee on all round tubes. Ins., 
carr., 15/6. 

HEADPHONES, 1/9 
Single earphone and headband. C-LR. Ideal for 
crystal sets, extension on radio, etc. P. & P. 1/3. 

5-VALVE MIDGET RADIO, £3/19/6 
Superhet. Octal valves: 2K8, I2K7, I2Q7, 3516 & 
35Z4. Sin, speaker included. 2 wavebands (L. & M.) 
3 control knobs. 100-240 volts. Universal supply' 
Wooden cabinet, size 17 x 81 x 6in Ins., carr., 3/6' 

T.V. AERIALS, 25/6. For all I.T.A. and F.M. channels. For 
outdoor or loft. 3 elements. Famous manufacturer at half the normal 
price. Post 2/6. 
T.V. MASKS... 7¡9, I7in. Grey plastic. Brand new. Post 2/-. 
T.V. MASKS... 14/9. I7in Halo lighting. New. Post 2/-. 
T.V. MASKS... 10/9. I7in. White plastic. New. Post 2/-. 
TORCH LANTERNS, 6d. each. X.W.D. Include 2 bulbs, 
use 800 battery. P. & P. 1¡-. Crate of 48 with 22 bulbs extra, 22/-
(118 bulbs in all). Carr. 10/-. 

HOME RADIO, 79/6 

5 valve (octal) sill«. 3 w¡ 

band receiver. A.C. gram. 

P.U. sockets. In wooden 

cabinet 181 x 114 84m. 

Ins., carr., 7/6. 

BEAUTIFUL EXTENSION SPEAKER, 29/9 
Complete. Fitted with Bin. P.M. speaker, '"N.B." 
or " Goodmans " of the highest quality. Standard 
matching to any receiver. 2-5 ohms. Flex and 
switch included. Unrepeatable at this price. 
Money back guarantee if not completely satisfied. 
Ins., carr., 3/6. 

Bin. P.M. SPEAKERS, 8/9. Let the lady of the house listen to music 
while she works in the kitchen Complete with 0.P. trans., 10/-. 
P. & P. 2/9. 
SPEAKERS, 12/9. Goodmans or Elec. High quality Sin. P.M. Money-
back guarantee. With 0.P. trans., I4/-. P. & P 2/9. 

"SOLO" SOLDERING TOOL, 19/6 

6-12 volt, 100-125 volt. Made for the 
American market. Car battery or mains. 
Export quality. Complete in light carry-
ing case. Reel of solder and spare parts. 
P. & P. . 
A few of the above in 6-12 volt, 200-
240 volt. 35/6. Export enquiries in-
vited. 

MAINS TRANSFORMERS 
350-0-350 v. 80 ma. 4 v., 4 v. heaters 203-250 v. primary 
350-0-350 v. 80 ma. 4 v., 12 y heaters, 200-250 v. primary  3/9 
2130-0-280 v. 80 ma. 6 v. 2 a., 4 v. 2 a., 4e 2 a., 200-250 v. primary  
Drop-through half shrouded   5/9 

flAll above 2/6 post.) 
425-0-425 v. ar 250 ma., 5 v at 6 a., 6.3 v. at 12 a , 6.3 v. at 6 a., 
200-250 v. screened primary (P. & P. 3/9)   17/6 
0-200-250 v. heater transformer, 12 v. at 14 amp. (P & P 1/9)  12/9 
0.P. TRANSFORMERS, 1/3. Standard size 2-5 ohms. Post 1/3. 
20 or CI. P. & P. on 20, 5/6. 

MIDGET EVER READY BATRYMA X 1 9 
" B "-type battery 224 v. No. 8155. Ideal for midget or 

personal radio, hearing aid or photography flash. Size 1 x 2m. 
Post 3d. 6 for 7/-, post 6d. 12 for 12/-, post 9d. 

SIMULATOR UNITS, 19/6 
Complete with valves. Telescopic aerial Instruction booKlet FREE 
with each order Ideal for Walkie-Talkie conversion. Test set I72A. CAR AERIALS, 6:9. Whip antennae, 50in 
Ex-W.D. P. & P. 4/6 one-hole fixing Post 1¡-. 

Send for free 1958 Catalogue 

DUK E tfit CO. (Dept. G) 621/3 Romford Road, Manor Park, E.12 TEL: ILF. 6001-3 

3/9 

17" T.V. CHASSIS £I9.19.6 
Latest Improved circuits High-
er E.H.T. (brilliant picture). 
Improved sensitivity (for great-
er range). Chassis easily 
adapted to any cabinet, I7in. 
rectangular tube on adapted 
chassis All channels. TUR-
RET TUNER, 50/- extra. Less 
valves. With 5 valves,L21/19/6. 
With all valve,. C25¡19'6. 
Valve line-up (5 valves): 2-
6D2s, 6SN7G, 6P25, EL38. 
Others: 7-6F1s, EL33, 6118. 
12 months' huaranteelon tube. 3 months' guarantee on valves and chassis. 
Ins., carr., 25/- (incl tube). State B.B.C. channel and I.T.A. if turret 
required. 

14" T.V. CHASSIS, TUBE AND 
£I3 . 19 . 6 

SPEAKER 

As above with 14m, roano tube. Less valves. Guarantees 3 months. 
With 5 valves, E15/19/6. With all valves, £19/19/6. TURRE I- TUNER, 
50'- extra. Ins., carr., 25/- incl. tube. 

DENCO RADIOGRAM 
CHASSIS 976 

3 and 4 waveband turret tuned. S¡ het. 
A.C./D.C. chassis with 6in or Bin. 
speaker. Size: 84 10 x I2in. Valve 
line-up: CCH35, EF39, EBC33, CL33 
& CY3I. (C1C or dropper.) Ins., 
carr., 7/6. 

SUPER CHASSIS, 99/6 
5-valve superhet chassis including an 
Sin, speaker. 4 control knobs (Tone, 
Volume, Tuning), 'N.C. switch; 4 wave-
band with position for gram. P.U. 
for extension speaker. A.C./D.C. 
P. & P. 516. 

ELECTRIC CONVECTOR 
HEATER, 99/6 

Cleaner, cheaper, safer than paraffin. A.C./D.C. 
Switched for 1 or 2 k/watts. Illuminated grille. 
Ins., carr., 10/6. 

ELECTRIC FIRES, 17/6. 
Hammered finish. ACID C. 203-250 volt. 
I k¡watt. Post 3/6. 

R.F. EHT COIL, 301-. 6-10 k/volt. Drawing 
and data FREE with each order. Post free. 

CONSTRUCTOR CHASSIS UNITS 
POWER PACK AND AMPLIFIER, 19/6, 0.P. stage 
6V6 with 0.P. trans. Smoothed H.T. 353 v 250 ma., 6.3 v. 5 a., 22 v. 3a., 
6.3 v. 4 a., 4 v. centre tappea. Less valves. FREE drawing. Carr 5/6 

TIME BASE, 7/9. Including scanning coil focus unit, etc. Less 
valves FREE drawing. P & P. 2/6 

SOUND 8r VISION STRIP, 19/6. Superhet. Complete s! 
vision strip. Less valves. FREE drawing. P. & P 2/6. 

T.V. CHASSIS TO CLEAR, 59/6. Complete chassis by famous 
manufacturer. R.F. EH f unit included. Drawing 2/6 or FREE with 
order Chassis in three separate units (power, s/vision, timebase inter-
connected). These chassis can easily be fitted into existing console 
cabinets. Less valves and tube. Channels 1-2, 3-5. Easily converted 
to 1.T.A. Ins., carr., 10i6. 

RADIOGRAM CHASSIS, 39'9. 3 waveband and gram. superhet, 5-
valve (octal). Ideal for table gram., giving high quality output. 4-knob 
control. Bin P.M. speaker, 119. with order. Set of knobs 2/- chassis 
12 x 6 x 71in. Ins., carr., 4/6. 

CHASSIS, 1/- each, 6 or 8 valve. Latest type midget valve design for 
A.M. and F.M. New cadmium-plated on s.w.g. steel. 121 x 74 x 21in. 
P. & P 1/6. Post on 4, 3/--. 12 for 10/-. Carr. 5/-

1A5 
155 
3A8 
4DI 
688 
6FI2 
6D2 

18 
42 

2/9 
4/9 
3/9 
219 
3/9 
7/? 
6/9 

Boxed VALVES 3 MONTHS' 
GUARANTEE 

6H6M 119 128E6 6/9 
I2SG7 1/9 
I2S17 1/9 
CVI9 3/9 
EAF42 8/9 
EB34 1/9 
EB9I 6/9 

6K7 3/9 
6,s17GT 4/9 
6SG7 3/9 
77 3/9 
802 3/9 
803 7/9 

ECH42 8/9 
EF33 6/9 
EF41 8/9 
EBC4I 8/9 
EF9I 7/9 
EF37A 4/9 

11AU7 5/9 I ECC81 8/9 EF37 4/9 

American Types UX. All at 3/9 each. 
75 83 605 
78 IDS 25RE 

Barrettors 301 and 331 also at 3/9 each. 

EF53 
E132 
EL9 I 
EZ40 
PEN45 
TTI1 
X66 
Z77 

6A7 
6C6 

2/9 
619 
3./9 
8/9 
6:9 
6/9 
8/9 
7¡9 

long, collapsing to 1 lin 

Llvorpoo: Sure to Manor 
Park Sto.-10 
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18, TOTTENHAM COURT ROAD, LONDON, WI 
MUSeum 5929/0095 

(50 yards only from Tottenham Court Road Tube) 

All post orders please to 62, HOLLOWAY ROAD, LONDON, N.7. 
NORth 6295/6/7 

- TRANSISTORS!!! 

SURPLUS—P.N.P. 

RED SPOT (A te riot Experimental 
Applications)   

BLUE SPOT, RA,. up to 1 1 1 

WHITE SPOT. R.F. UP to 
2.5 Mea.   

STANDARD— 

BRIMAR 

MULLARD 
01'711   

oc71   

(ALL POST FREE/ 

10' cru 

15i-

18/-
21/-

ea. 
301- no. 

JASON SWITCH TUNED 

- FM FEEDER KIT 

This excellent unit enables the 
selection of Home, Light or Third 
programme at the touch of a 
switch. Complete freedom from 
drift is ensured by the incorpora-
tion of Automatic Frequency Con-
trol. Valve line-up: 4.EF80, 
1.1.1CF80. Front end completely 
prelabri.ted. When used in con-
junction with a suitable anuiliner 
superb quality lu obtainable. The 
highest standards of efficiency and 
reliability that are the well-kuown 
features e the Jason Standard and 
Fringe Model FM Tuners have 
been maintained. Instruction 
booklet and our itemised price list 
2/. post free or the complete Kit 
29/19/8, plus P si P. 

DULCI P.S.All. RADIOGRAM CHASSIS. We are very fortunate in being able to offer 
a further li lll ited quantity of this very popular and efficient eh:veils at a greatly reduced 
priee. SpecilleatIoni Three wavebands Long, Medium and Short Valve lineiupi X79, 
6BA6, 6ATti EL84. 6X4 (or equiv.). Four controls: Tone. OX/OFF. Volume. Wave-
change. Tuning. Output 4 watts matched to 3-5 ohms. Incorporates latest Ferrite 
Hal Aerial. Input sockets for crystal or magnetic pick-up. Provision for mains eupply. 
to gram motor. Overall dimension» 12in. L o lin. D. 075m. it. Attractive dial with 
Red, Gold and Green lettering on Black background. Dial size lltin. x Price 
whilst stocks lust, only £1015I-, plus 3/6 P P. Terms available. 

ANNOUNCING OUR NEW F.M. TUNER KIT (printed 
eiroult). Thbi is our printed circuit version of the Osnun 
912 F.M. Tuner—using T.C.C. printed circuit and 
condensers. incorporating 5 valves and two germanium 
diodes. Attractive black and gold dial, with gold 
escutcheon plate. Dial aperture only 5021e. Osram 
F.M. booklet plus our additional inatructiona and in-
dividually priced componente tuu-2,8 post free or 
the Kit absolutety complete at ES/Eta pl. 2/6 P. 1 P. 
Alignment service available ii required. We are demon-
strating at both brariehes. 

THE 

JASON FM TUNER 
Based on the booklet by Data Publications 
Ltd., 2/. poet free. including our individually 
priced Parts List. Highly eensitive, fme 
irons drift. Incorporates 4 valve, 6AM6 
and 2 specially graded (LED. Crystals. 
The kit supplied includes drilled chase's 
with tuning condenser, s.le calibrated 
in mc/s, and attractive bro.e stove. 
enamelled front plate already mounted 
(illustiated). Front plate size Sin, x 5in. 
Chaesis lin. O dim. x flies. Complete 
etaudard kit 26/15/.. pl. 2/6 P. tit P. 
Fringe area kit rlaw- plus P. P. 

DULCI  

Duct 11.3 Alt/FM Chassis (7 valve). 
Covering Long. Medium and F.M. 
bands Most attractive dial in RED and 
GOLD on BLACK background. £20 17 - 
plus 5/- c. & P. 
DULCI H.4 Pull :pull AM/FM chassis 
222/3/10 plus P.dr P. 
All Dulei products available ex stock. 
Illustrated leallets and H.P. terms 
available. 
Demonstratmg at both branches 

SPEAKERS & ENCLOSURE 

Full range In stock by 
WHARFF.DALE W.B., 1.9.L., etc. 

Your enquiriee welcomed. 

****** IMPORTANT ANNOUNCEMENT ****** 
* * 
* OUR NEW BRANCH 18 NOW OPEN AT * 
* * 
* 162, HOLLOWAY ROAD, LONDON, N.7. * 
* * 
* Telephone: NORTH 6295/6/7. * 
* Situated approximately half-way between " Nags Head " and Highbury * 
* Corner. One minute from HOLLOWAY ROAD and DRAYTON PARK * 
* Tube Stations. Two doors from the NORTHERN POLYTECHNIC. * 
* Early closing Thursday at I p.m. Open all day Saturday until 5.30 p.m. * 
* The service that we are noted for at Tottenham Court Road is available! * 
* Old and new friends welcome! * 
* * ALL MAIL ORDERS and CORRESPONDENCE in future to e, 
* HOLLOWAY ROAD please. * 
*********************************** 

FM POWER PACE KIT. We can now 
supply complete kit for power pack 
suitable for the above F.M. tuner or any 
other similar type. Price for the com-
plete kit is 37/6 only or 3216 for ready 
mumbled unit. This pack is extremely 
small, ineorporeting valve rectifier 
type 61(g and built on chassie else only 
tfin. x lin. x gin. Optional extra for 
power pack. Bulgin Octal Plug 23. 

Have YOU had a copy of our 
109 page comprehensive CAT-

ALOGUE? This invaluable 

publication is only 2/-, post 

free. 

JASON AM/FM KIT 
'Chit, in a very high quality chaasia for medium waves and FM, incorporating 8 of the Wiest 
miniature vale., plue DM70 magic eye. Kit« are available for chassis complete with 
output stage at 216/51-. Also leso output stage but with own built-in newer pack at 
213/19/6 only. Them are high fidelity units and exceptional value at these prices which 
include all required .inpenents and full constructional detail,. Ful,y illustrated Data 
Booklet with full construction details, plus Individiudly priced component list, available 
nee retuna of poet 2/... post free. Both plus 3/6 If d P.  

THE RC 3/4 WATT AMPLIFIER KIT. 
Compare the advantages. Treble, base 
AND middle controls. For crystal or mag-
netic plck-up. A.C. Mal. 200;250 v. 
Valve line-up: OVOGIT, 6807 metal 6 X5OT. 
Negative feedback. Built on stove enamel-
led steel chassis. messuring only 81n, x 

o 15 in, Four engrave,' cream knobs 
are included in the price of the compkte 
kit with all necessary practical arid t heoret-
Wei diagrams at £4/5,.. only, pl. 2/6 
peeking and post or Instruction Book 
'oily illustrated for 1./-. Poet free. This 
amplifier can be ¡supplied assembled, 
leered, and ready for use at 2.5,5'-
plus P. it P. Hearing is believing. 

AM/FM CHASSIS BARGAIN 
By leading manufacturer. 

Seven valves—ECC55, ECIi81, BPS,. 
&ABCS°, EL84, EZ80, Ell«. Covers 
long, medium aud P.M. bands. Separate 
bass and treble controlo, illuminated 
volume control ou extended lead. Attrac-
tive easily read edge lit dial, vertical or 
horizontal to choice. Incorporates Mullard 
P.M. tuner section. Overcall dimensions 
Ills. L. x 10in. W. x 10in. D. Brand 
new and fully guaranteed. Whilst mucky 
last only 218/19/6 plus 5/. P. & P. H.P. 
or Crelit SaW Tensos available. 

THE NEW R.C. TRANSISTOR/RECEIVER KIT 
Tine receiver, covering uuslium waveband, which can be 
assembled in about 1 hour, will give amazing volume and 
tonal quality when used in conjunction with a good aerial 
and earth. Incorporating PNP Transistor and Germanium 
Diode. For h.dphone reception. 
Included with the kit of parts is a handsome plastic case 
in black and white. measuring 410210 ltin. This cane 
aceommodetes the complete receiver. including battery. 
PRICE OF COMPLETE HIT 26/- plus 1/3 P. 1 P. 
Lightweight high reeialance headphones can be eupplied separate y at 
15/• pair. If, however, the kit is purchased complete with headphones 
this will be %minded at a SPECIAL INCLUSIVE PRICE OF 37/6 plus 1/6 P. 1 P. 
Optional extra. 100ft, coil single 7,36 "oloured P.V.C. covered -rire suitable tor both 
aerial and earth 2/6 only 

M ac, 

41"11111 

RC4.FAM AX/FM RADIOGRAM CHASSIS 
A new style AM/FM Chassbi employing 
a printed circuit F.M. Tia.r section. 
Valve linesup: 8 valves. ECX.185 
0886, 121E8, 6BA6, 6A L5, 
OATS, ELM. 513. Most attractive 
dial 12 x 5tin. fully illuminated 
with fleres in green, red and 
white on black background. 
Four control»: Tuning, Volume, 
Wavechange and TonefOu ,0(1, 
Dimensions (overall): 13 x 9 x cils. 
Frequency coverage (four wave-
band»). 1,000.2.000 M., 200-550 m., 
15-eo so., 88.100 soc/s. This is an excellent 
and very efficient chassis. Price 222/10/-
plug 5/- P. & P. 

BARGAIN CORNER 
TAYLOR" MONTROSE " POCKET TEST.. 
METER. A MOM. 119CIUI AC/DC multi-
meter with eight rang. covering: 3 amp. 
300 mA. 80 mA. 6 v. 30 v. 150 v. SOO v. 
and Circuit Test. Scale length app: 
2in. Complete with test leads. Size: 
3tin. x Mn. x ltin. BRAND NEW. 
FULLY GUARANTEED 83/, PI. 
P. P. 

DUAL CONCENTRIC CONE LOUD-
SPEAKER. 61in. dia., 3-5 ohm speech 
coil. Excellent quality, few or5y cat 
3,5!...ch plus 1/- p. 1 P. 

NEW PLASTIC RECORDING TAPE. 
1,200 ft. on plastic spool. 211-. pl. 1/6 
p. 1 p. 3 spools for 6D... post tree. 

VALRADIO T/9 TUNER. Few only 
16 mi.. LP. Series heaters. Employs 
POC84 and PCF80 valves Coven all 

bands from 40-100 encia. and 170-225 mg/n. 
Whilst stocks last £3/19/6 pl. 2/ 

P 
UNIVERSAL AYO MINOR. Eleven D.C. 
ranges. Complete with teat lends and 
battery. Ex-W.D. but BRAND NEW and 
fully guar. 27/10/- plue 116 p. 1 p. 

AMERICAN SUPER-LIGHTWEIGHT 
HEADPHONES. Magnetic type. Fitted 
rubber earmoulds. Impedance 50 ohms. 
Brand new 154 cc. P1119 1/- p & p. 

Our advantageous H.P. and Credit Sale If not stated, please add postage on orders Open: Tottenham Court Road: 9 a.m. to 
terms are available on any single item e under fl. Cash with order or C.O.D. 6 p.m. Mon. to Fri., Sat. I p.m.e Holloway Road: 9 a.m. to 6 p.m. daily 
over £5. Your enquiries invited. (charges extra). Thurs. 1 p.m., Sats. 5.30 p.m. 
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THE " SUPERIOR FOUR" KIT. 
Our 'gumb:r four-valve receiver AC. 
maim, 200/250 V. M. and Long waves. 
As with aiir 
veryroccese 
ful " Econ-
omy Four" 
all required 
components 
are supplied. 
Valve line-
up: 2 6607, 
it X6GT and 
ti V6OT. 
Chassie 
ready drill-
ed. Cabinet 
size 1011n. 
10In. wide. 
Maximum 
depth at 
hase 51n. tapering to 31in. at top. Sloping 
front. Very attractively finished in light 
walnut and peach- Each component 
brand new and tested prior to packing. 
Complete ',Direction booklet with pr;.-
tidal ami alai theoretical diagnions la proviiird. 
Booklet available at 1/6 port free. Oiir 
price for complete kit ER9,6. Plea, 
add 2/6 P. it C. If preferred, we eau 
supply Cabinet Assembly only, comprising 
Cabinet and bracket wave-change switch; 
diat pointer, drum, pulleys, drive spindle. 
drive spring and knobs, at 46/-, plus 216 
P. a C. N.B.-Our kits are even supplied 
with suffielent solder for the job. 

THE R.C. 2 AMP. BATTERY CHARGER 
KIT. Includes handsome well-ventilated 
stove-enamelled steel box, size: nin. 
. 3110. x 3/in. Fully shrouded Ont 

quality transformer, brand new ELEC. 
rectifier. Mains fuse, etc., for charging 
6 or 12 v. batteries at 2 amp. Absolutely 
complete kit with tall practical and 
theoretical instructionr. Price 36 6 
plus 2 6 P. & P. Can be supplied assem-
bled and tested at 45.- Ples P. & P. 
Heavy duty crocodile clips suitable for one 
battery lugs, optional extra at 1 6 per Pair. 

No. 39 TRANSMITTER RECEIVER. 
(popular 
Walkle• 
Talkie). 
We have 
been m.i 
fortunate 
in obtain-
ing a fur-
ther sup-
ply of 
the•c 
complete 
•tation• 
compris. 
log TX: 
EX unit, 
h e • ill - 
phone'', 
micro-
phone, 

junction 
box, bot' 
tory sat-

chel and full operating instructions. 
Range: approx. 5 miles. Frequency 
coverage 7.4-9 mc/e. ABSOLUTELY 
BRAND NEW. 
Export enquiries invited. 

No. 18 TRANSMITTER RECEIVER UNIT: 
We have 
Met taken 
delivery of 
a quantity 
of these 
fine units. 
brand new 
and com-
pletc.This 
is a very 
good nor-
table,self-
contained 
tranemit-
ter/recelv-
er design-
ed for 
short 
range tete' 
phonyand 
C . W. 
Range ap-
prox.: 6 
miles. 
Frequen-
cy cover-
age 6 mc/s-9 melt All accessories sup-
plied. i.e., Headphone, Mike, Mono 
Key, Aerial, comprehensive Instruction 
book with circuit diagram. Valve line-
up: 3 ARP12, 2 ARO, 1 ATP4. Wright: 
approx. 221b. Dimensions (overall): 
lo. x 10io. x 17M. UNREPEATABLE 

at 996 plus 76 C. & P. 

CONSTRUCTORS NOTE ! ! 
RADIO DATA BOOKS 
AVAILABLE, i.e. Valve 
guide, Colour code, etc. 

Send stamp for list. 

THE "NEW LOOK" RAMBLER 
Our most popular All•Dry Portable Superhet 
Kit is now being supplied aith a new cabinet 
of even more attractive appearance. The new 
cabinet I. covered with " LIONIDE" which 
ta washable and tuncratelmble. Colour: two-
tone ()REVILED. The standard cream plastic 
top panel with dial engraved in red completes 
the overall "air of quality," This receiver 
really has everything. Built-In frame aerial 
high quality, extremely sensitive and very 
adequate volume from the 51n. loudspeaker. 
Valve Hoc-up: 1115, 185, 1T4. The com-
plete kit. Including cabinet, can be supplied 
from stock at the original special inclusive price 
of 97171- plus 2.6 p. & p. (less batteries). Uses 
Ever Ready 90 v. H.T. type BI26 at 10/w and 
1.5 v. L.T. type A.D.35 at 1/6. Instruction 
book avail ible neparatcly at 1/6 post free, con-
tains easy to follow practical diagrams, circuit 
and individual component price dot. 
RAMBLER MAINS UNIT. Enabling the above receiver 
to be used on A.C. mains. Very easily fitted. Complete 
kit, when assembled, fits snugly into battery compart-
ment. PRICE ONLY 47 6 Plus 118 p. & p. This unit is completely sell-contained in metal 
box measuring 7in, x lila, x 1in., and is ideally suitable for most all-dry portables 
requiring 90 v.H.T. and 1.5 v. L.T. IMPORTANT: Please state valve line-up when ordering.. 

" FAMILY FOUR." Our ocii T. B.F. kit 
with handsome brown bakelite cal • st. 
This receiver gives results componible t.t 
many commercially made receivers cost. 
log twice this price. ONLY £4119/6 pl. 
2;6 p. Jr p. Instruction booklet available 
separately at 13.1 post free. 

N.B.-All our T.R.F. Kit circuits include 
specially wound Deus "Max Q" coils 
on polystyrene formers. improved per-
formance. Price remains the same. 

SURPLUS METER BARGAINS 
We le, large atocks of meters from 
50 micro:imp to 30() V. and will te 
plea...it to forward a cmnplete list 

tereipt of 3.1. stamp. 

METER RECTIFIERS. 1 rua. and 5 
ea. earl, at 6,6. Brawl new. 

RETURN OF A WINNER !!! 
(Exclusive) 

We have been roost 
fortunate In obtaining further Inoue: 
supply of this Inc and popular cabinet. in-
Mantly recognised as being of leading High 
Quality manufacturer's stuck, this trolley-
type cabinet is finished in polished dark 
solid walnut. Can easily be adapted to 
uconunodate tape reconler, ampfifiev. 
radiogram, etc. etc. External 
meats: 2411n. X 161n. x 29in. The whole 
is mounted upon " easy tam " caster, 
Unrepeatable at this pries £5119/6. Pit. 
151- C. di l'. 

SPECIAL PURCHASE from MINISTRY 
BRAND NEW No. 17 Mk. II TRANS-
MITTER RECEIVER 

Built into 
strong wooden 
cabinet 15tn. 
1-tin. x hin. 
Complete with 
headphone. 
and micro' 
phone. Range 
5-8 miles with 
simple aerial. 
Frequency cov-

erage-44-61 mc/s. (5-7metree). 
Uses standard 120 V. 

H.T., and 2 volt 
L.T. batteries. 
Complete with 
full operating In-
struction, 69/6, 

THE "ECONOMY FOUR" T.R.F. KIT. A 
three•valve plat metal rectider receiver. 
A.C. aislas 200/260 v. Medium and Long 
waves. We can supply all required com-
ponents right down to the last nut 511,1 
bolt. Valve line-up: 667, 637 and 6Vii. 
Ch.,slu ready drilled. Cabinet else 12iii. 
long by 6in, high by 5In, deep-Choice 
of Ivory or brown Bakelite or wooden 
walnut finish cabinet, Complete Instruc-
tion booklet wills praMical and theoretical 
.liagrams. Each component brand new 
and tested prior to ...king. Our price 
£5/10/- complete-Remember this net la 
being demonstrated at tear shop premises. 
We proudly claim thai our fully illus. 
t rated instruction booklet is the most cam' 
prehensive available for this type of 
receiver-Booklet available at 1/6 poet free. 
This ix allowed if kit is purch.ed later. 
Ph. 233 packing awl ma. for complete kit. 

The R.E.P. 1-Valve RECEIVER. All 
dry battery operation for use with head-
phones, the complete kit is available at 
42/-. leas battery, pluo 2/- P. & P. or 
full i.tructions at 9d. post free. 

GRAMOPHONE MOTORS are In SHORT 
SUPPLY 

COLLAR() AO 31554: Three speed, dingle 
player for 
AC Maine, 
200/250 v. 
Creani 
finish, 
comp let e 
with turn• 
over cr)-
stet pick-
up nicer. 
prating 
the well-
known high output "T" type head. 
Strictly limited quantity at 2.61.916 plue 
3;6 I'. di P. • 
COLLAR() 4-SPEED jingle record unit 
with separate pick-up and HGP59 crystal 
cartridge. Brand new, iew only. £4/12/8 
plus 3/11 P. k Y. 

FOUR-SPEED CHANGERS 
Collars RC456 Mixer Auto-Changer in 
cream with Studio •tle" uisert. £8 19 6. 
pl. a 6 P. & P H.P. Terms 
available. Stocks rapidly duninishine. 

THE STAAR " GALAXY " 

Four speed Mixer Auto-Changer. Fin. 
ger-tip stop, start and speed change 
control. Modern duo-tone finish. Beau-
tlfully made and mmlerately eked to fit 
almost any cabinet. For A.C. maim 
operxtion 110450 v. Price £9/15/-
inc P.T. STARR GALAXY complete 
with baiee N10/19/9 ime. P.T. 
Both plus 3/6 C. h P. 

RECORD PLAYER CABINETS-to 
suit all types el ample record and 
autochanger units. Price from 451.. 
Send stamp for fully illustrated list. 

Nu. 17 Elk. II, as above, but secondhand, in good condition 
and complete. 45, 

PORTABLE GRAM 
AMPLIFIERS 

RC1.A. AMPLIFIER. A email high quality 
gramophone amplifier employing the lateet 
circuitry and highly efficient miniature 
valves. Very neat chassis finished ta 

bronze stave 
enamel. Size: 
(overall) 511 
4 )(bin. Valves 
6X4. ECL82. 
output 3 watts 

max. Con. 
Wok Vol-
ume, Tone/ 
On/Off. 
For use on 
AC mains 
200/250 v. 

Prier 2319/6 phis 2/- P. 5 P. 

ROSA. Small PRINTED CIRCUIT 
single valve high gain amplifier for the 
smaller type of portable. Employs latest 
type ECU» valve. Further detalle on 
request. Price only 69/6 plus 2/- P. di P. 

RCIIA• A superior quality 3-valve am-
plifier employing EZ80, ELS-I and ECCE13. 
With setwirate Bass and Treble controls. 
Further details on request. Priro: 23/19/6 
pl. 23) P. ci P. 

RC4.A.. (STALLION). ThD is oupplied 
complete with high fins Ois. P.M. Speaker 
and Bathe. Incorporating three octal 
type valves 6Q7, tiV6 ill111 6 X 5, thin mitten 
and well-made unit 
is ideal for use in 
the larger type of 
record player and lu 
equally suitable for 
use in conjunction 
with a radio feeder 
unit. Separate barn 
and treble controls 
are provided; also provbsiou Is anode for 
an extension speaker and mains supplies 
to gram. motor. Output approx. 4 walla. 
Size overall 131e. x din, x 91n. high. 
For use on A.C. mains 100/20012.50 v. 
PRICE 05(19/6 pl. 2/6 P. .t P. H.P. 
terms £2/1916 deposit and four monthly 
payments of 16/6 per month. 
Fite our portable cabinet " 0 " at 86/. 
without modification. 

SPECIAL OFFER TRANSFORMERS AND 
CHORES. These are beautifully made, 
potted transformeru and chokes by a well 
known manufacturer, that will pot the 
" finishing touch" to any equipment with 
which they aro used. Al, are absolutely 
brand new. 
MAINS TRANSFORMERS 
(A) PRIMARY: 230 v. SECONDARY: 
390-0-390 V. 150 »IA. 2 v. 1.4 amp. 6.3 v. 
tapped 4.16 v. 9 amp. 4.12 v. 4 amp. 
5 v. 2 amp. Size: 51in. X 411n. X 61in. 
high. PRICE 418/-. 
(B) PRIMARY: 110, 200. 230. 250 v. 
SECONDARY: 350.0.150 V. I.30 
2 v. 1.4 amp. 6.3 V. tapped 4.16 V. 9 amp. 
4.12 v. 4 amp. 4 v. 2.2 amp. else: 411n. x 

x 51in. high. PRICE 46/.. 
(C) PRIMARY: 200. 230, 250 v. SECOND-
ARY: 320-0-320 v. 180 inA. 4 v. 2.2 amp. 
4 v. 6.2 amp- Size: 55m. x 41in• x 511n. 
high. PRICE 20/-. 
(Di PRIMARY: 200, 230, 250 v. SECOND-
ARY: 290-0.290 v. 200 mA 4 v. 2.2 amp. 
6.3 v. tapped 4.2 v. 6.2 mop. Size: 51in. x 
41in. to 511n. high. PRICE 36/.. 
(E) PRIMARY: 110, 200, 230. 250 v. 
SECONDARY: 330-0-330 v. 100 mA. 
4 w. 1.4 amp. 4 v. 6 amp. Size: 41in. X 

x spn. high. PRICE 1718. 
(F) PRIMARY: 200, 220, 230, 250 v. 
SECONDARY: 6 v. 6 amp. 2 v. 4 amp. 
6 V. 3 amp. Size: 31m. x 410. X 31M. 
PRICE 161, 
CHORES: 
(0) 40H. 50 mA. Size: 311n. X 71In. x 
311n. high. PRICE 10/6. 
(II) 10H 100 mA. Size: 21in. X 2110. X 
3f In. high. PRICE 16/.. 
II) 8H. 100 mA. Bizet Olin. x 32m, x 
Mc, high. PRICE 12,6. 
(.1) 611. 150 m.A. Size: 21 in. X 2iin. X 
31in. high. PRICE 10/, 
(IQ (Double choke) 3H. 60 mi. 4.511. 
30 rnA. Size: 21in. X 21in. X 31in. high. 
PRICE 5/-, 
OUTPUT TRANSFORMER 
(L) PRIMARY: 3K ohm. (suit 6V6 sleet 
ended, etc.). SECONDARY: 2.9.3 ohms. 
Siam 2iin, X 21in X high. 
101, 

I
VALVE. We have perhaps the most 
up-to-lute valve stocks in the trade. A 
stamp will bring complete list ut brand 
new imported valve tyPes, fully fusons. 
teed. P.T. paid. Also all usual surplus 
types available such as 6V6GT. ele. 

18, Tottenham Court Road, London, W.I 

And at 

162, Holloway Road, London, N-7 
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RECTIFIERS 
SELENIUM BATTERY CHARGING EQUIPMENT 

L.T. Types 
2/6 v. 1 a.h.w. 1/9 
6/12 v. 1 a.h.w. 2/9 
F.W. Bridge 
6/12 v. 1 a. .. 4/11 
6/12 v. 2 a. .. 8/9 
6112 v. 3 a. .. 11/9 
6/12 v. 4 a. 14/9 
6/12 v. 6 a. .. 19/9 

25/9 6,12 v. 10 a. 
H.T. Type H.W. 
120 v. 40 mA. 3/9 
250 v. 50 mA. 5/9 
250 v. 80 mA. 7/9 
250 v. 150 mA. 9/9 
300 v. 250 mA. 1211 

ASSEMBLED 
CHARGERS 

6 v. 1 a.   
6112 v. 1 a.   
6 v. 2 a. 
6/12 v. 2 a.   
6/12 v. 4 a.   

Above ready for use with 
mains and output leads. 
Cases well ventilated and 
finished in stoved blue 
hammer. Carr. and pack-
ing 3/6. 

19/9 
27/9 
29/9 
38/9 
56/9 

BATTERY CHARGER KITS 
Consisting of Mains Trans-
former F.W. Bridge. Metal 
Rectifier, well ventilated steel 
case. Fuses, Fuse-hollers, 
Grommets, panels and circuit. 
Carr. 2/6 extra. 
6 v. or 12 v. 1 amp. .. 2219 
6 v. 2 amps  25/9 
6 v. or 12 v. 2 amps. 31/6 
6 v. or 12 v. 4 amps. 53/9 
BATTERY CHARGER Ku 
Consisting of F.W. Bridge 
Rectifier 6/12 v. 5 a. Mains 
Trans., 0-9-15 v. 6 a. output, 
arid ammeter. Only 49/9. 
Post 3/-. 

ASSEMBLED 
CHARGER 
6 v. or 12 v. 
2 amps. 

Fitted Ammeter 
and selector plug 
for 6 v. or 12 v. 
Louvred metal 
case, finished 
attractive hammer 
blue. Ready for 
use with mains 
and output leads. 
Double Fusel. 
Only 
Carr. 3:6. 49/9 

All for A.D. Mains 200-2.50v., 50 c/a. 
Guarantied 12 months 

Assembled 6v. or 12v. 4 amps. 
Fitted Ammeter and 
variable charge sel-
ector. Also selector 
plug for 6 v. or 12 
v. charging. Double 
fused. Well ven-
tilated steel case 
with blue hammer 
finish. 
Ready for 75/.' 
use with mains and 
output leads. Carr. 
3/9. Or Deposit 30/-
and four monthly 
payments 13/, 

AM/FM RADIOGRAM CHASSIS. HIGH 
QUALITY. PUSH PULL. 6-8 WATTS 

OUTPUT 
Current manufacture. 12 months' guarantee. 
For 200-250 v. mains. Covers L and M. 
Wavebands plus F.M. Includes 8 latest type 
miniature B.V.A. valves. Only 22 gns. plus 
7/6 carr. Or deposit £21121- and 9 monthly 
payments of E2/121-. Guaranteed 12 months. 

CO-AXIAL CABLE. 75 ohms. tin., 8d. yard. 
Twin screened feeder il d yard. 

ELECTROLYTICS (current production) 
Not Ex-Govt. 

Tubular Types Can Types 
8 mfd. 450 v. 1/9 16uF 450 v. 2/9 
8 mfd. 500 v. 2/6 16 6161* 506 V. 319 
16oF 350 V. 1i„ 321iF 350 v. 2/11 

" 32 mfd. 450 v. 4/9 
latiF 450 V. 219 100 mfd. 450 v. 4/9 
latiF 500 v. 3/9 8-85F 450 v. 2/11 
8-16aF 500 v. 4/11 8-lame 450 V. 3'11 
25pF 25 v. 1/3 l6-165F 450 V. 3/11 

32-32/F 350 v. 4/9 50µF 12 v. 1/3 32-32/iF 450 v. 5/9 
50 mfd. 25 v. 1/9 100-100 mfd. 350 v. 
50µF 50 v. 1/9 519 
100 mid. 12 v. 1/9 64-120 add. 350 
100 mfd. 25 v. 2/3 v. 7/6 
3,000 mfcl. 6 v. 3/9 100-200 mfd. 
6,000 mfd. 6 v. 3/11 275 v.   6/11 

Many others in stock. 

VOLUME CONTROLS with long spindles, all 
values, less switch, 2,9; with S.P. switch, 3/9. 

EX GOVT. STEP UP/STEP DOWN 
TRANSFORMERS. Double wound 80/100 
watts. 10-0-100-200-220-210 v. to 5-0-75-115-
125-135 v. or Reverse. Only 11/9, plus 2/9 post. 
10-0-100-200-220-210 v. to 9-0-110-122-136-
148 v. or Reverse. 200 watts, 35/9, plus 7/6 carr. 

EX GOVT. METAL BLOCK PAPER 
CONDENSERS 

4 mfd. 500 v. 2/3 8 mid 500 v. 4/6 
4 mfd. 1,000 v. 3/9 10 ma 500 v. 3/9 

THE SKY FOUR T.R.F. RECEIVER 
A design of a 
3 valve 200-250 
v. A.C. Mains 
L. & M. wave 
T.R.F. receiver 
with seler.ium 
rectifier. For 
inclusion in 
cabinet illustra-
ted or walnut 
veneered type. 

It employs valves 6K7, SP61, 6F6G, and is 

sfeenti cisia v anYesiity ci qneudaliftoyr to stanar simplicity inwidint. 

Point-to-point wiring diagrams, instructions 
and parts list, 1/9. This receiver can be built 
for a maximum of £4119/6 including cabinet. 
Available in brown or cream bakelite, or 
veneered walnut. 

EX GOVT. VIBRATOR UNITS. 12 v. input 
280 v. output. Suitable for car radio, etc., 16,'6. 

VIBRATORS. Oak and Wearite. Synchron-
ous 7 pin 2 V. 7/9, 6 v. 8/9. 

FULLY SHROUDED UPRLMT blOUNTIN3 
250-0-250 v. 60 mA., 6.3 v. 2 a., 5 V. 2 a. 17/6 
350-0-350 v. 70 mA., 6.3 v. 2 a., 5 v. 2 a. 19/9 
250-0-253 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a. 23/9 
250-0-250 a 100 mA., 6.3 a 6 a., 5 v. 3 a , 

for R1355 conversion   31/-
200-0-303 v. 10.) mA., 6.3 v. 4 a., 5 v. 3 a  25/9 
350-0-350 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a  23/9 
300-0-300 v.130 mA., 6.3 v. 4 a., ca., 6.3v. 
1 a., suitable for Mullard 510 Amplifier 33/9 

375-0-375 v. 150 mA., 6.3 v. 4 a., 5 v. 2 a. 29/9 
350-0-350 v. 150 mA., 6.3 v. 4 a., 5 v. 3 a. 33/9 
350-0-350 v. 150 mA., 6.3 V. 2 a., 6.3 V. 

2a., 5 v. 3a.   33/9 
425-0-425 v. 200 mA., 6.3 v. 4 a., c.t , 

6.3 v. 4 a., c.t., 5 v. 3 a., suitable 
Williamson Amplifier, etc.   49/9 

TOP SHROUDED DROP-THROUGH TYPE 
260-0-260 v. 70 mA., 6.3 v. 2 a., 5 v. 2 a. 16/9 
350-0-350 v. 80 mA., 6.3 v. 2 a., 5 v. 2 a. 18/9 
250-0-250 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a 22/9 
300-0-303 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a. 23/9 
.15J-0-350 V. 10J mA., 6.3 v. 4 a., 5 v. 3 a. 23/9 
350-0-350 v. 153 mA., 6.3 v. 4 a., 5 v. 3 a. 29/9 

ELIMINATOR TRANSFORMERS 
Primaries 200-233 v. 50 cis. 
120 v. 40 mA., 5-0-5 v. 1 a.   14/9 
90 v. 15 mA., 6-0-6 v. 250 mA.   9/11 

EX. GOVT. 50 WATT AMPLIFIERS. Brand 
new. For normal 200-250 v. 50 c.p.s. A.C. 
mains. Designed for speech only but with suit-
able pre-amp. could be used with Gram. or 
Radio. Valves included. Four 6L6; used 
for output. Complete with hand microphone 
with good length of lead. Unused in original 
transit cases. Only 9gns. Ready for use. 
Carr. 15/-. 

RE-ENTRANT SPEAKERS, 8 watt,7. 5 ohms 
suitable for above, 25/- each. 

5 CORE FLEX. Henleys circular rubber 
14/36. Each lead colour coded. 1/6 yard. 

EX GOVT. MAINS TRANSFORMERS 
All 200-250 v. 50 c/s input 
120-0-123 v. 40 mA.   5/9 
250-0-250 v. 60 mA., 6.3 v. 3 a., 6.3 V. 1 

a. Potted 41-31-3in  11/9 
Pr. 0-110-200-230-250 v., 275-0-275 v 

100 mA., 6.3 v. 7 a., 5 v. 3 a.   18/9 
230-0-230 v. 80 mA., 12.6 v. 1.5 a. 5 v. 2 a. 11/9 
400-0-400 v. 250 mA. 5 v. 2 a., 5 V. 2 a  18/9 
12.5 v. 3 a., 5 v. 3 a.   12/9 

MANUFACTURERS: SURPLUS 
TRANSFORMERS. Primary 200-240-
250 v. Drop through type 250-0-250 V. 70 
mA. 6.3 v. 3 a., 11/9. Postage 2/9. 

EX GOVT. SMOOTHING CHOKES 
300 mA., 20 H. 150 ohms  19/6 
250 mA., 5 H., 50 ohms   12/9 
150 mA., 10 H., 50 ohms   10/11 
100 mA., 10 H., 100 ohms   6/9 
100 mA., 5 H., 100 ohms, tropical/sed 3/11 
80 mA., 10 H., 350 ohms., tropicalise) 3/11 
50 mA., 50 H., 1,000 ohms   6/9 

EX GOVT. CASES. Well ventilated, 
black crackle finished, undrilled cover. Size 
14 X 10 X 81M. high. IDEAL FOR BAT-
TERY CHARGER OR INSTRUMENT 
CASE. COVER COULD BE USED FOR 
AMPLIFIER. Only 9/9, plus 2/9 post. 
Size 131in. x Sin. x 61in. with undrilled 
perforated cover finished in stoved grey 
enamel, 7/9, plus 2/9 post. 
SPECIAL OFFERS. Small 2 gangs .0005 
mfd., 4/9. Electrolytics 32-32-32 mfd. 
250 v., 2/9 each or in lots of six. 2/3 each. 

R.S.C. BATTERY TO MAINS CONVERSION 
Type BM1. An all dry bat-
tery eliminator Size 51 x 
41 x 2in approx. Completely 
replaces batteries supplying 
1.4 v. and 90 v. where A.C. 
mains 200-250 v. 50 c/s. is 
available. Suitable for all 
battery portable receivers 
requiring 1.4 v. and 90 v. 
This includes latest low 
consumption types. Complete 
kit with diagram. 39/9 or 
ready for use 46/9. 

JUNCTION TRANSISTORS For R.F. 17/6. 
MINIATURE MO TORS. 24'28 v. D.C. or A.C. Size only 
21 x 1 tin. Spindle llin, long, tin. diam. Made by Hoover 
Ltd., Canada. Price only 9;9. 
M.E. SPEAKERS. 2-3 ohms R.A. Erin. Field 600 ohms., 11/9. 

UNITS 
Type BM2. Size 8 x 51 x 
21m. Supplies 120 v., 90 v., 
and 60 v., 40 mA. and 2 v. 
0.4 a. to 1 amp. fully smoothed 
THEREBY COMPLETELY 
REPLACING BOTH H.T. BAT-
TERIES AND L.T.2v.ACCUMU-
LATORS when connected to 
A.C. mains supply 200-250 v. 
50 c/s. SUITABLE FOR 
ALL BATTERY RECEIV-
ERS normally using 2 v. 
accumulator. Complete kit 
with diagrams and instructions, 
49/9, or ready for use, 59/6. 

R.S.C. TRANSFORMERS 
FULLY GUARANTEED. INTERLEAVED AND IMPREGNATED. 

MAINS TRANSFORMERS FILAMENT TRANSFORMERS 
Primaries 203-230-253 v. 50 c/s. Primaries 233-250 v. 53 cfs. 

6.3 v. 1.5 a. .. 5/9 6.3 v. 3 a. 
6.3 v. 2 a. .... 7/6 6.3 v. 6 a. .. 
0-4-6.3 v. 2 a 7/9 12 v. 3 a. or 
12 v. 1 a. .... 7/9 25 v. 1.5 a. 
CHARGER TRANSFORMERS 
All with 200-230-250 y 50 c/s. Primaries: 
0-9-15 v. It a., 11;9; 0-9-15 V. 3 a., 16/9; 
0-3.5-9-17 V. 3 a., 17/9; 0-9-15 v. 5 a., 19/9; 
0-9-15 V. 6 a., 23/9. 

ourrur TRANSFORMERS 
Midget Battery Pentode 6t5:1 for 3S4. etc  3/6 
Small Pentode 5,0000 to 311   3/9 
Standard Pentode, 5,00311 to 3f1   419 
Standard Pentode, 8,00011 to 3f1   4/9 
Push-pull 8 watts 6V6 to 5 ohms   8/9 
Push-pull 10-12 watts 6V6 to 312 or 150 15/9 
Push-pull 10-12 watts to match 6V6 to 

3-5-8 or 150   16/9 
Push-pull EL84 to 3 or 15 ohms   16/9 
Push-pull 15-18 watts, sectionally wound, 
6L6, KT66, etc., to 3 or 15 ohms  21/9 

Push-pull 20 watt high-quality section-
ally wound, 6L6, KT65, etc.. to 3 or 150 47/9 

SMOO filING CHOKr: 
250 mA., 5 H., 103 ohms   11/9 
150 mA., 7-10 H., 250 ohms   11/9 
10J raA., 10 H., 200 ohms   8/9 
80 mA., 10 H., 350 ohms   916 
60 mA.. 10 H., 400 0111113   4/11 
1 amp. 0.5 ohm. L.T. type   6/6 

11/11 
17/6 

17/6 
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R.S.C. A10 ULTRA LINEAR 30 WATT AMPLIFIER 
NEW 1957 DESIGN, HIGH FIDELITY 
PUSH-PULL UNIT EMPLOYING SIX 
VALVES. EF86, EF86, ECC83, 807, 807, 
GZ34. Tone Control Pre-amp stages are 
incorporated. Sensitivity is extremely high. 
Only 12 millivolts minimum input is required 
for full output. THIS ENSURES THE 
SUITABILITY OF ANY TYPE OR 
MAKE OF MICROPHONE OR PICK-
UP. Separate Bass and Treble controls give 
both "lift" and " cut" with ample tone 
correction for long playing records. An 
extra input with associated vol. control 
is provided so that two separate inputs such 
as "mike" and gram., etc., etc., can be 
simultaneously applied for mixing purposes. 
AN OUTPUT SOCKET %ruff PLUG IS 
INCLUDED FOR SUPPLY OF 300 v. 
20 mA. and 6.3 v. 1.5 a. FOR A RADIO 
FEEDER UNIT. Price in kit form with easy-
to-follow wiring diagrams. 
Cover as illustrated 
18/9 extra. Only 
Or Factory built with 12 months guarantee 
ASSEMBLED UNITS. DEPOSIT 36/- a 
of 31/-. 

Type 807 output valves are used with High 
Quality Sectionally wound output trans-
former specially designed for Ultra Linear 
operation. Negative feedback of 29 D.B. in 
main loop. CERTIFIED PERFOR-
MANCE FIGURES ARE EQUAL TO 
MOST EXPENSIVE UNITS AVAIL-
ABLE. Frequency response ± 3 D.B., 
30-20,000 c/cs., Tone Controls ± 12 D.B. at 
50 c/cs., + 12 D.B. to - 6 D.B. at 12,003 
c/cs., Hum and noise 70 D.B. down. Good 
quality reliable components used. Chassis finish 
blue hammer. Overall size 12 x 9 x 9M. approx. 
Power consumption 150 watts. For A.C. mains 
200-230-250 v. 50 c/cs. Outputs for 3 
and 15 ohm speakers. EQUALLY SUIT-
ABLE FOR THE CONNOISSEUR OR 
FOR LARGE HALLS, CLUBS, or OUT-
SIDE FUNCTIONS. IDEAL FOR USE 
WITH MUSICAL INSTRUMENTS SUCH 
AS STRING BASS, ELECTRONIC OR-
GAN GUITAR etc. FOR DANCE 

cam 101_ BANDS, GARRISON THEATRES, etc., 
£13/13/.. TERMS ON etc. We can supply MIcrophanes, Speakers, 12 v. Rotary Con'. 
ni 9 monthly payments verters, etC., at keen cash prices or on terms with amplifiers. 
EXPOR T ENQUIRIES INVITED 

LT/45 HIGH QUALITY TAPE DECK AMPLIFIER 
COMPLETE with POWER PACK ani OSC. STAGE. Suitable 'or Callaro, Lane, 
Truant, Ampler, BrenneR etc., etc. Stile make of Da* when ordering. 
Chassis else 12-7-31n. Overall sine 12-7-61in. For 200-250 v. 50 c/ce. A.C. 
mains. Output for standard 2.3 ohm epeaker. Only 1.5 millivolt» input required 

' for full recording. Only 2 millivolts minimum output required from recerding 
head. Magie Eye mooning level Indic itor. Provieion for feeding P.A. 
amplifier. Negative feed-back equali.tion. Linear frequeiwy response 
-i: 3 D.B. 50-11.000 c/ca. Facilities for rceonling, at 131n. 74m. or 3liu. 
per second. Autoinatk equalis alma at tito turn of • knob When switch-

ing from record to playback pos.tion automatic 

12 °NS. Carr. 716 pin and output controls. Valve] type ECC83 
Brady for use demagneticetion of heads Is assured. Separate 

ECC83, EL84. EMU Ea(34. Output 4 watts 
Unit supplied with maker's 12 mouthe' goarantee. We know of no other 
male which represents the same exceptional value. Leatlet rionolal Offer 
roller° Deck. LT15, 61ira speaker and Stain° "Mike El gm. Carr. 10/, 

COLLAR') JUNIOR 4 SPEED RECORD PLAYER with 
.eparate pick-up having dual point sapphire stylm. Brand 
new, certoned. For 200-250 v. 4.0. main» only 24,174. 
Carr. 3/6. 

L03 MINIATURE 3 WATT GRAM. AMPLIFIER 
Pm 200-250 v. 50 c.p.s. A.C. Main, Overall sir: only 61 x 41 

2/1n. Fitted vol. and Tone Control with maim switch. 
Designed for me with any kind of single player or record 
'hanging unit. Output for 2-3 ohms speaker. Guaranteed 12 
immthe. Only 49,9. Carr. 3/9. 

RIO. A5 4-5 WATT HIGH GAIN AMPLIFIER 
A highly sensitive 4. 
taire quality amplifier 
for the home small 
club. etc. Only 50 
volta input is required 
for full output so that It 
is eultable for use with 
the lateet high-fidelity 
pick-up heads in addi-
tion to all other types of 
pick-upe and practically 
all mikes. Separate Bass 
and Treble controls are 
provided. Theme give 
full long playing record equalisation. Hum level Ur certif. 
gib> being 71 D.B.1dovrn. 15 D.B. of negative feedback is 
used. 113. of 900 v. 26 rnA. and LT. of 4.3 v. 1.5 a. Is 
available for the supply of a Radio Feeder Unit or Tape 
Deck pre.amplifier. For A.C. maim input of 200-230.250 v. 
50 el.. Output for 2-3 ohm 'meeker Chassis is not alive. 
Kit is complete la every detail sud includes bully punched 
chassis (with Meeplate) with the blue hammer ankh, and 
point-to.point wiring diagram» and inetructione. Exceptional 
value at mall 24115/... or assembled ready for use 284 
extra, plus 3/6 carriage. Or Deposit 22/- and Ace monthly 
payments of 221- for cesembled unit. 

R.8.C. AT 3-4 WATT QUALITY AMPLIFIER 
A highly sensitive 4.valve amplifier using negative feedback 
and having an excellent frequency remorase. Prosnaplitier 
and Tone Control Magee are incorporated with ceparate 
Bass and Treble controls giving full tone compensation loe 
lug playing records. Suitable for any kind of plok.up 
including latest high fidelity type.. H.T. of 250 v. 20 mA 
and L.T. 6.3 or 1 a. available ice supply of Radio Feeder 
Unit, etc. ONLY 40 millivolts input required for full 
output. Fully isolated clouts'« with baseplate. Por KC. 
mains 200-250 y. 50 cycles. Output for 2-3 ohm meeker. 
Complete kit of parta with point-to-point wiring diagrarne 
and instructions. Only 83/15/-, care. 9/6 or factory built 
2216 extra. Or Deere 18,8 and five monthly Payment, oi 
18.8 for aasembled unit. 

LEEDS, 2. 32 THE CALLS. 

COLLAR° RC457 4 8PBECI A1114-3HAIGERJ 
With studio 'lac-tip with turnover head. 
BRAND NEW. Cartoned, !Meet male!. For 
200-250 v. 50 c.p.g. A.C. Very limited 
number at only £8/1916. Carr. 5113, 

COLLAR° RC54 3 SPEED Allf3-CHANOER 
.1.3 above unit but or normal 3.1pcel requirement, Brand 
uew certonel but for 110 y 50 c.p.s. A.C. mein. So that 
the unit can be operate 1 from norme 3On .130 v. A.C. 
mains we are supplying tree with every chanter • suitable 
mitodramforiner with input and output voltage, clearly 
marked Litnited 'lumber only. 7 gas. Carr OM. 

PORTABLE CABINET& Exceptionally attractive 
1..sign Finished in 2 tone rexine. Provision for ep.aker 
and amplifier. inside dimenelote 171 x 1./gln 59/6 
Depth 71n. tiles lid 11in. Carriage 5/-. 
SPECIAL OFFER. Above cabinet Lia3 Ampll0.r 61in. spit, 
end Collar° Junior 10 MI& or with ROW 14 a/16. Caen 
9/6. 

LINEAR L45 MINIATURE 4'S W. QUALIFY AMPLIFIER. 
Saltable Or use with ()arrant. 6.4.11. or asp other record 
playing runt and twist microphones Total negative feed-
back 12 DB. Separate 1100 ant Treble controls. For 
A.C. mains input of 2f10-250 v. 50 ep.s. One put for 213 
ohm speaker. Three miniatur- Milliard valves used. Size 
only x 5 x 511e. high Ch ,ssis tulle Weeced from mains. 
Onaranceed la months. Only 23/19,13. Or Deposit 221. 
and five monthly payments of 22,-. Sena t A.E. Ix leadet.  

PLESSEY 
DUAL 

CONCENTRIC 
hin. P.M. 
SPEAKERS 

/15 cam.. coue“talt st a 
nigh pulley MM. speaker 
oi orthodox d.ign support-
leg a small elliptical spea-
ker ready wired with choke 
and condensen to act as 
tweeter. TM high fidelity 
unit is highly recommended 
for use with sur All or any 
similar amplifier. Rating Is 
10 watts Priam only 
£6/1716. Or Deposit 13,-
and nine monthly payments 

Terms: C.W.O. or C.O.D. No C.O.D. under Li. Postage 1/9 extra on all orders under 
CI, 1/9 extra under LS unless carriage charge stated. Full Price List 6d. Trade List 5d. 
Open to Callers: 9 a.m. to 5.30. p.m. Saturday until I p.m. S.A.E. please with all enquiries. 

Al I ULTRA LINEAR 
12-14 WATT AMPLIFIER 

NEW 1957 DESIGN HIGH-FIDELITY PUSH-
PULL AMPLIFIER WITH ' BUILT-IN" TONE 

CONTROL PRE-AMP. 111411E3 
Two Input rockets with associate.' controls allow mining 
of" mike" and gram, as in MO High sensitivity. fuchsias 
5 valves, ECC,83. ECCS3 EL91, Chat, 003. High Quality 
sectionally would output • ransforiner. specially designe I 
for Ultra Linear npersti in, and reliable small condemn 
of current manufactere. INDIVIDUAL coN•raors 
FOR RAW AND TREBLE" Lift" end " Cut " Frequeucy 
reeconse .3 DB 30.30.00) caw. Six negative feelback 
loops. Huns level 66 DB down ONLY 23 millivolta IN PU 
required for FULL OUTPUT. Suitable for see with all 
naik.s and ty ies of pick-ups and microphones. Comparable 
with the very best designe For STANDARD or (.013 
PLAYING RIS3ORD3. For MUSICAL IliFftljgg2F3 
duce as erartra 58.13, GUITARS. etc. 0171h71. Joner 
with ping provides 100 v. 30 m a. and 6.3 v. 1.5 re For 
eupply of a RADIO FEEDER UNIT. Size approx. 1.2.9-71n. 
For KC. main» 200.230-230 v. 50 c/ca. Output for 3 and 15 
ohms apeakers. Kit is complete to last nut. Chassis Is 
fully punched. Pull inntructians and point-to-uoint wiring 
diagrams supplied. Despite improved Perham:name due to 
use of latest miniature valves price remains as previous 
model but extra input now standard. 

Only 8 ONS. or factory built 49/- extra. 
CUT. 10/.. If required louvred fetal cover with 

2 carrying bandies can tee supplied tor 18,9. Tartan 02 
ASSEMBLED OlfrT3. DR203IT 25/6 anl sins monthly 
Payment. oi 2.208. 

LINEAR DIATOellti 10-WAY 2 11(3/3 FIDEL/12 
AMPLIFIER. Incorporating pre-ainp For A.C. inalcs 
spur 200.230.250 v. 50 op.s. A compact ettceetiveir 
finished unit with two separately controlled inputs. and 
entente for 3 and 15 ohms speakera. Separate Ben and 
Treble controls. Five latest type itiiniv.ure Milliard emcee. 
Only 12 (ins. Fiend S.A.E. for leaflet and credit term, 

W.B. " STENTORIAN HIGH FIDELITY P.M. SPEAtCERS. 
HP1012. LO watts. 15 olio (or 3 Mum speech con Where a 
malty good quality speaker at a low price is required. we 
highly recommend this unit with an amazing performance. 
24/109. Please state whether 3 ohm or 13 ohm required. 

• SPEAICEB-4. 2-3 ohm Su,. (loodulans 174. Iodla.  
Elliptic,. leg. Rota, 19/9. tlin. Rola, 19/9. elm 
Goodmane 21/9. toi-. R.A.. 28/9. 10.61. Elliptical 
28/9. Inn. Plessey 29/11. 12m. Plumy 3 ohm., 10 
watt, 12.000 lloro. 59,6.  

SUPERHET RADIO FEEDER UNIT 
Desien. a high quality Radia Tuner Unit tepecially suitable 
far use with any of our Amplitiarea A Triode Reptode 
F'clianger i used. Pentode LP end doable Diode /Second 
Detector, delayed A.V.C. is arranged no that A.V.C. dis-
tortion Li avoided. The W Oh. de. Incorporate/ Gram. 
position Control. ex Tullius. W. Oh.. and Vol. Output 
will load most Amplitiers requiring 500 mV. input depenling 
• Ac. location. Omy 250 e lb ma. HT. and L.r. 
6.3 e 1 amp requeud from amplider filon of snit appris. 
9-6-71. high. lend loe Illustrated Pietist. Total 
building cret Is E4. Point-to-point wiring dlegrams 
end imtructIons, 2,8.  
RECt1R131770 TAPE. 1.20011. Race Puretoce Medium 
Ccercitivity 15/9. 
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JOHNSON TX. CONDENSERS 
Brand new and boxed, 500pf. varia-
bles, 15/6. PIP. Also new, boxed 
4in. variable inductances by Johnson, 
22/6. P/P. 2/6. 

HIGH RESISTANCE HEAD-
PHONES. Brand new, boxed. 
S.G. Brown's, (ex-goy.) 4,000 ohms, 
12/6 pr. P/P. 1/6. 

MUIRHEAD VERNIER DRIVES. 
Brand new, 7/6. P/P. 1/-. 

R.1155 COMMUNICATION 
RECEIVERS. 
New issue, in new condition fitted 
with super slow motion drive. 
Supplied thoroughly checked and 
reception tested, £8 19'6 each. 
P P. 6 -. 

u ‘in\ :•• 

Clier: _ (RADIO) LIMITED 
Phone: GERRARD 8204/9155 
Cables SM ITHEX LESQUARE 

3-34 LISLE STREET, LONDON, W.C.2 

COSSOR DOUBLE BEAM 

OSCILLOSCOPE 
TYPE 339 

Operation 110/200/250 volts A.C. 

120 watts. Time Base 10 positions. 

6 cps. to 250,000 cps. Amplifier 

10 cps. to 2,000.000 cps. Sensitivity. 

YI.Y2.3.1 v. D.C. 1.1 v. rms. X. 

2.25 v. D.C. .8v. rms. 

Supplied in good working order, 

E27/10/- each. P/P. CI. 

HEAVY DUTY "C" CORE TRANSFOR-
MERS. Input 230 volts. Outputs 510/0/510v. 
300ma., 37510/375v. 100ma, 6.3v, 9a., 2X6 3v 2a 
2X6.3v. la., 6.3e. 1.5a., 6.3v., .5a. 5v. 3a. Brand 
new, 82/6. P/P. 5/.. 

AR.88 WAVECHANGE SWITCHES. Spare 
for Model D. Ceramic, 8 bank, 6 pos, complete 
with all screens. Brand new, 17/6 each. P/P. 2/6. 

FURZEH1LL CRYSTAL CALIBRA-
TORS. Circuit incorporates 6 valves and 
Ime/s. crystal, giving pips at 10,100 and 
1,000kc/s. Built-in modulator, battery 
operated, 2v, and 120v. Supplied brand new 
and boxed, 59/6. P/P. 3(6. 

TAPPED L.T. TRANSFORMER. Inpu 
200/250 volts. Output tapped, 3, 6, 9, 12, 24 o 
36 volts 5 amps, 35/- each. P/P. 3/.. 

WELDING TRANSFORMER. Input 230 volts. 
Output 17.5 volts 35 amps. New, 72/6 each. 
P/ P. 5/-, 

L.T. TRANSFORMER BARGAIN. Input 
200(250 volts. Output 12 volts 5 amps New, 
12/6 each. P/P. 

MU1RHEAD STUD SWITCHES. Brand 
new and boxed. 4 banks, each bank 24 
position. Heavy duty contacts. Only 17/6 each. 
PIP. 1/6. 

R.I155 SUPER SLOW MOTION DRIVES. 
Improved version as fitted to models L and N. 
Suitable for Model A etc. Brand new, 12/6 each. 

AVO MODEL 7 MULTIPLIERS. Extended 1000 
volt range to 4000 voits new and boxed 5 6. P/P. I -. 

W.II91 WAVEMETERS. Portable battery 
operated frequency cheek meters, frequency 
coverage 100kc/s to 20mc/s1 in 8 switched 
bands, directly calibrated on vernier scale. 
Circuit incorporates a Imc/s. crystal. Supplied 
in first class condition. E5/19/6 each. PIP 6:-. 

ROTARY CONVERTORS. Input 24 volt 
D.C. Output 230 volts A.C. 50 cycles, 100 watts 
Supplied unused, 92 6 each. P/P. 5 - 

,..- CRYSTAL 

( MICROPHONE 
. 0 • 0 INSERTS 
. ' 

.0.0 
0 4 

Sensitive, ideal for 
tape re:orders, am-
plifiers, etc.,4/6each 
RIP. 6d. 

MARCONI TF-643 U.H.F. WAVEMETERS. 
Frequency coverage 20 to 300mc/s. in 4 bands' 
Accuracy 1% u> to 150mcjs. and 2"„ above. 
Supplied in perfect condition with all coils and 
calibration s harts, E19/10/- each. PIP. 6/, 

RCA. ET.4336. PLATE TRANSFORMERS. 
Spec ial release brand new in original makers' 
transit cases. Primary tapped 200 to 250 volts 
50 cycles. Secondary 2000/0/2000 volts 400ma., 
tapped 1530/0/1500 volts. Price E12/10/i• each. 
P/P. El. 

AUDIO BEAT FREQUENCY OSCILLA-
TORS. F"-equieicy coverage 0 to 10kc/s. with 
separate 50 cycle check point. Output impedance 
10 or 600 ohms. Built-in monitoring voltmeter 
Operation 110/200/250 volt A.C. Not new bu 
supplied its goo4 working order, 0/1916 each 
P/P. 10/-. 

SPECIAL OFFER 
BRAND NEW AMERICANiCANADIAN 
No. 19 Mk II TRANSMITTER-RECEIVERS. 

Complete 
with all 
valves. Fre-
quency cov-
erage 2 to 8 
mc's, 65/- ea. 
P/P. 10/, 
Limited num-

ber  only 

available. 

HEAVY DUTY MAINS ISOLATING 
TRANSFORMERS. Specifications i-Primary 
230 volts 3 amps. Secondary 230 volts 3 amps. 
(service rating, OK 5 amps.). Ideal for laboratory 
or workshop use. Supplied brand new in original 
transit cases. 66/101- each. P;P. 10/-. 

MAINS VOLTAGE REGULATOR TRANS-
FORMERS. For A.C. mains 50 cycles. Will give 
a variable output from 185 volts to 250 volts at 24 
amps, £I5 each. P/P. 10».. Smaller type available 
200/24C volts 7.5 amps, 87:6 each. PP. 

EDDYSTON E MAINS 
POWER PACKS 

Supplied brand 
new and unused. 
Mains input 
200/250 volts. 
Output 175 volts 
60ma. and 12 v. 
2.5a Double 
choke and con-
denser smooth-
ed. 5Z4 rectifier. 
Housed in grey 

rectal case. Only 32/6 each. P/P. 3/6. 

EX-NAVY SOUND-POWERED TELE-
PHONES. This type requires no batteries to 
operate and can be fitted in moments to give 
complete inter-communication between two 
points. Haas( gerierator calling. Only 45/- each. 
P/P. 4"6 

"C" CORE E.H.T. TRANSFOR-
MERS. All new and unused. Input 
230 volts. Type I. Output 3850v 
5ma. 4v. 2.5a. 4v. la., 52/6. P/P. 3/.. 
Type 2, 1250/0/1250v. 5.5ma. 6.3v. Ia. 
6.3v. la. 4v. la., 42/6. PIP. 2/6. 

6 VOLT VIBRATOR PACKS. 
Output 120 volts 30ma. Fully 
smoothed, uses standard Mallory 
4-pin vibrator, new and boxed, 12/6 
each. P/P. 2/6. 

MIDGET RECORDER MOTORS. 
Size 4 x 1 x 2,Zin. Operates from 
4.5 to 24v. D.C. Fitted with reduc-
tion gear. New and boxed, 12/6 each. 
P/P. 1/-. 

12 VOLT MIDGET ROTARY TRANS-
FORMERS. Type H.T.1 I., size 4 x 21in. 
Output 310,360 volts 30ma. New and boxed. 
22/6. P/P. 1/6. 

FERRANTI POTTED FILAMENT TRANS 
FORMERS. Hermetically sealed, ceramic ter 
minations. All new and boxed. Type 1, 200/250v 
input. Output 6.3v. CT. 5.6a., tapped 5v. 6.3v, 
CT. 4.8a. tapped 4v. 6.3v. CT. la. tapped 4v. 
19/6 each. Type 2. Input 200/250v. Outputs 
6.3v. CT. 3.3a. tapped 5v. 6.3v. CT. la. tapped 4v. 
6.3v. C.T. .9a. 6.3v. CT. .6a, 15/6 each. P/P. 
each type. 

300FT. COPPER AERIAL WIRE. Ex-U.S.A. 
dinghy aerial, 3/6. P/P. 1/-. 

RCA. OUTPUT TRANSFORMERS. 
Completely potted. Centre-tapped primary, 
8000 ohms. Secondary tapped, 3, 7.5, 15 or 
600 ohms. Separate feedback winding. 15 
watts rating. Suitable for 6L6, EL84 etc., 
unused, 27/6 each. P/P. 2/-. 

P/0 JUMPER LEADS. 4ft, twin screened lead 
fitted with 2 standard P/O jack plugs, 3/.. P/P. 6d. 
Panel jacks to suit, 9d. 

12 VOLT D.C. MOBILE AMPLIFIERS. Ex-
Admiralty. Separate mic, or gram inputs. Output 
10 watts, matched to 3, 15 or 600 ohms. Supplied 
in good working order. E8jI9/6 each. PIP. 5/, 

AMERICAN SUPER LIGHTWEIGHT 
HEADPHONES. Res. 50 ohms. Fitted with 
rubber earmoulds to fit inside the ear. Ex-
tremely good quality, ideal for communication 
receivers, etc. New and boxed, 151- pair. 
PIP. I', 

HEAVY DUTY SLIDER RESISTANCE 
ohm 12 amp. 6/6. P/P. II-. 

MINIATURE H.T. TRANSFORMER. Input 
220/240v. Output 220v. 25ma. 6.3v, la. new, 
10/6 each. P/P. 1/-. Midget contact rectifier to 
match, 716. 

AMERICAN ROTARY TRANSFORMERS. 
Models available for either 6 or 12 volt D.C. 
input. Output 250 volts 80ma. Ideal for car 
radios or razors etc.. new and unused, 22'6 each. 
P P. 3 -. 

AMERICAN GEARED 
MOTORS 

Shaft dia. ;in. 
P/P. 3/-. 

American 
24 volt D.C. 
motor with 
built-in pre-

cision gearbox giving twin 
outputs 20 r.p.m. and 
6 r.p.m. Will also operate 
on 12 v, giving reduced 
outputs. Size 7in. x 1(in. 

Supplied brand new only. 

197'6 each. 
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Supplied at a fraction 
£511916 each. P/P. 4/6. 

SPECIAL OFFER OF MULTI-RANGE TESTMETERS 
THE WESTON 772 A.C./D.C. TESTMETER. 
Sensitivity 1,000 ohms per volt, basic movement 
50 microamps. 5 resistance ranges 100 ohms to 
10 tregohms. 5 A.C. or D.C. volt ranges, 2.5 to 
1,030 volts. 5 D.C. current ranges 1,003 micro. 
amps to 503 ma. 3 A.C. current ranges, .5 to 
5 amps. Supplied in perfect working order in 
rexime-covered carrying case, 00/10/.. P/P 4/-. 

THE FAMOUS AVO MODEL "D" TEST-
METER. Another of the large series AVO 
meters. Incorporates 2 resistance ranges, I k. 
and 10k. ohms. (can be extended by using external 
batteries). 5 D.C. volt ranges, .15 to 1,503 volts. 
4 A.C. volt ranges, 7.5 to 1,503 volts, 4 D.C. current 
ranges, .015 amp. to 30 amps., 3 A.C. current 
ranges .075 amp. to 15 amps. Supplied in perfect 
working order, E8/19/6 each. PIP 4/, 

THE POPULAR UNIVERSAL AVOMINOR 
TESTMETER. A small and compact highly 
accurate instrument. Resistance measurements 

from 0 to 20k. ohms. D.C. voltage 0 to 503 volts. 
A.C. voltage 0 to 503 volts. D C. current 0 to 
500 ma. Supplied in perfect working order. 
Complete with leather carrying case and leads, 
E5/10/- each. P/P. 2/6. 

SMOOTHING CHOKE BAR-
GAINS, 10H. 60ma., 4/6; I5H. 
60ma., 5/6; 8H. 100ma., 8/6; 9H. 
100 -na., 7/6; 10H. 10Orna., 8/6; 5H. 
200ma., 5/6; 20H. 120ma., 10/6; 
501-I. 120ma., 15/6; Swinging choke 
3.6-4.21-1. 250ma., 10/6. P/P. 1/- to 2/6. 

CHEAP LOUDSPEAKERS. All 
new and unused, 3 ohm coils. 
Plessey, 2)in., 16/-; Elac, 6/in., 17/6; 
Flac, Sin., 17/6; Goodmans 3/in., 17/6; 
Elac, 8in., 19/6; Elac, 10in., 27/6; 
Plsey I 2in., 1216; Elac, 7 x 4 elliptical, 
18/6; Plessey, 10 x 6m, elliptical, 
2776; Postage IS. 

MODULATOR 67 
A wonderful complete A.C. mains 
power pack containing the follow-
ing components Transformer 
350/0/350 v. 203 ma. 6 3 v. 6 a. 
5 v. 3 a. Input 230 v. 203 ma. 
choke, 5Z4 rectifier. Paper and 

electrolytic smoothing condensers. II 
other uselul valves. Hundreds of com-

ponents including switches, pots, condensers, resistors, etc. Supplied 
brand new wi:h covers. 

SPECIAL REDUCED PRICE 39 6 each P/P. 7,6 

DYNAMO EXPLODER UNITS. 
Used for detonating explosive charges. 
Operation is by hand generator, giving 1,800 
volts across output terminals. Ideal also as 
photo flash. Brand new, only 29/6 each. 
Pf P. 3/, 

G.E.C. SELECTEST MULTI-RANGE 
METERS. Basic movement 1 ma., ohms 
0-1 rnegohrn D.C. volts .15 to 1,503 volts. 
A.C. volts 7.5 to 1,500 volts. A.C. current 
75 ma. to 15 amp. D.0 current 1.5 ma. to 
30 amp Supplied in good working order. 
E9/19/6 each. P/P. 4,1-

METER BARGAINS 

50 microamp 2/in. FM. M.C.   59/6 
50 microamp 21-in. Pj. M.C.   49/6 
100 microamp 2/in. FM. M.C.   39/6 
200 mjamps. 2/in. FM. M.C.   9/6 
1 atop. RF. 2i in. PI.T.C.   5/-
300 volt A.C. 2/in. FM. M.1.   25/-
1.5 amp. A.C./D.C. 2in, FM. M.I.   6/6 
2 m/a. meter rectifier, STC   5/6 

CHARGING AND MODEL TRANSFOR-
MERS. 
I. Pr,. 200/250 v. Sec. 3.5, 9 or 17 v. I amp., 9/9. 
2. Pri. 200/250 v. Sec. 3.5, 9 or 17 v. 2 amp., 14/3. 
3. Pri. 200/2_50 v. Sec. 3.5, 9 or 17 v. 4 amp., 16/6. 
4. Pri. 200/250 v. Sec. 6.3 v. 3 amp., 8 v. 1.5 amp., 
9/6. 
5. Pri. 200/250 v. Sec. tapped 3 4 5 6 8 10 
12, 15, 18, 20, 24 or 30 volt 2 amp. 18/6. Postage 
1./6 all types. 

L.T. METAL RECTIFIERS. Full wave and 
bridged. 12 v. I amp., 6/3; 12 v. 2 amp., 9/3; 
12 v. 4 amp., 13/9; 24 v. I amp., 12/6; 24 v. 4 amp. 
22(6; 36 v. 4 amp., 27/6. P/P I/. all types 

PORTABLE PRECISION 
VOLTMETERS 

Brand new and 
boxed instruments 
by famous manufac-
turer housed in po-
lished teak case. 
Moving iron move-
ment reading A.C. 
or D.C. volts on 2 
ranges. 0-160 and 
0-320 volts. Bin. 
mirror scale. Ac-
curacy within 2%. 

of original cost, only 

EDDYSTONE MAINS POWER PACKS 
S.44113. Supplied brad new and unused. Input 
203;250 volts Output 300 volts 200ma. and 
12 volts 3 amps Double choke and condenser 
smoothed, 5LP1 rectifier Housed in grey metal 
case, fully fused, indicator etc. Only 49/6 each 
P/P. 6/-. 

AMERICAN BEACON 
TRANSMITTER RECEIVERS 
RT 37IPPN-2. Brand new and boxed, com-
plete with instruction book. Equipment 
comprises transmitter/ receiver with 9 valves 
(5 3A5, 3 1S5 and I 1125), with built-in 2 v. 
vibrator power pack, spare vl brator, head-set 
connector leads and 10ft, collapsible aerial. 
Frequency coverage 214/238 Mc/s. Pr‘ce 
72/6 each. P/P 

EDDYSTONE SPEAKER UNITS 
Wonderful offer. All 
brand new and boxed 
Eikin, speaker fitted 
in grey metal case. 
Standard 3 ohm coil, 
built-in volume con-
trol and match;ng 
transformer for 600 
ohm line. Ideal for 
all .ype receivers. 
Only 27/6 each. P/P. 
2/6. 

MARCONI SIGNAL 
GENERATOR TF144G 

The iarnous laboratory standard. Frequency 
coverage 85kc/s. to 25mes. Output voltage 
from 1 microvolt to I volt. Operation 200'250 
volts A.C. Offered reconditioned as new and 
guaranteed to be within original makers' 
specification, a certificate issued with each 
individual instrument. Price only £65 each. 
Carriage LI. 

HEAVY "C" CORE H.T. TRANSFOR 
MERS. 
Type 1 Input 230 volts Output 363/0/360 volts, 
200 m/a. 360/0/360 volts 65 m/a. 6.3 v. cc. 5 a., 
6.3 V. ct 2 a., 6.3 v. 5 a., 5 y 4a., 5v. 3 a. 65/- each 
P/P. 4/6. 
Type 2, Input 230 volts. Output 350'0050 volts, 
400 m'a., 25 v. I a., 21 v. 5 a.. 6.3 v Sa. 6.3v. Ia., 
5 v. 4 a., 75/- each. P/P 4/6 
Type 3. Input 23 volts Output 453,0/450 volts 
250 m/a., 2 x 6.3 v. 5 a., 2 x 6.3 v. I a., 5 v. 4 a., 
69/6 each. P/P. 4/6. 

" C " CORE H.T. TRANSFOR-
MERS. Input 233 volts. Outpu 
450/0/450 v. 220 m¡a., 4.3 v. 6 a. 
6.3 v. 3 a., 5 v. 3 a., 59'6 each. P/P. 

CAMBRIDGE INSTRU-
MENTS CURRF.s/T TRANS-
FORMERS. Input 50 cycles, 
303, 150 or 75 amps. Output 
15 amps. Brand new and boxed, 
L4/I9/6 each. PO'. 4/-, 

MAINS NEON PANEL INDICA 
TORS. 200/250v Chrome escut 
cheon. Red arnher green or clear, 
3/9 each. P/P. 3d. 

AMERICAN MINE DETECTORS. Type 
SCR-625c. Battery operated, portable and 
complete with instruction book. Ideal for 
detecting all types of metals. EI2/10/- each. 
P/P. I0/-. 

MINIATURE SLOW MOTION DRIVES. 
Dia lin. 180deg. scale calibrated 0-100. For 
/in spindles. New and boxed 7/6 each. P/P. 
1/-. Larger type available, 7/6 each. 

CHEAP PLASTIC RECORDING TAPE. 
1.200 It. by famous manufacturer on 7in, 
universal spool, only 19/6 each Brand new 
and boxed. P/P. 1/6. 

INSTRUMENT POTENTIOMETERS. Brand 
new Colvern type. 100,000 ohms, 10 watts, 3/in. 
dia, Ideal for bridges, etc., 10/6 each. P/P If-, 

ADVANCE CONSTANT VOLTAGE 
TRANSFORMERS, Input 190 to 260 volts, 
A.C. 500 cycles. Output constant as 230 volts. 
Max. rating 150 watts. Supplied brand new 
in original crates, E8/10/- each. P/P. 5/-. 

BARGAIN GRAM MOTORS. Garrard centre-
drive motors complete with turntables. 203/250 
volt A.C. Adjustable mechanically from 0 to 45 
r.p.m. Only 22/6 each. P/P. 3/-

0-1 MA. METERS 

Brand new moving coil 
meters, round flush 
mounting with 4in, scale 
calibrated 0/300 volts. 
Resistance 100 ohms. 
Supplied complete with 
rectifier, 25/- each. PIP. 
1/-

BENDIX COMMAND TRANSMITTERS. 
Complete with all valves and crystal. Frequency 
coverage 2.1 to 3 mc/s. Only 22/6 each. P/P. 3/-

SPECIAL OFFER OF MARCONI SIG-
NAL GENERATORS TF517. 
Frequency coverage 16 to 53 mc/s. and 130 
to 260 mc/s. Operation 200/250 volts A.C. 
Supplied in perfect condition at the ridiculous 
price ol E121113%. each Carriage LI. 

(RADIO) LIMITED 
Phone: GERRARD 8204/9155 
Cables. SMITHEX LESQUARE 

*4 LISLE STREET, LONDON, W.C.2 
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\ 

4rhi) 
 5/5 

1 AS  3/5 
1A50T 61-
A7  12/6 
1C2   9/6 
IHM1T   1018 
11.4 
ILD5 3/6 
1N5   111/6 
1 R.5   8i-
191   10/6 
1515   716 
IT4 7/6 
2P   151-
2X2   4/6 
2A4 71-
3D6   51-
3Q4 91-
3Q5 918 
984   8/-
304 
41/1   
4111A 
41   8/-
6R4GT   9/6 
51740   8/-
51(30   8!-
ISTIKIT 8/-
5240   10/-
A7   13/-

6.107 6/6 
6A015   5/6 
(MKS 616 
6AX753A07 9/-
6A'.5 6/6 
6A516   9/-
6696 716 
6AT6 8/6 
6AU6   1016 
(1131 5/-

11BA6 716 
611E6   8/-
68E7  11/6 
6087   1E1-
6BW6  8/6 
11BW7   10/-
604   71-
6C5GT 616 

• . 

• • • • 10/6 

61186  7/6 
61/6 
6F1 • • . • 1316 
61,60  716 
61,6M  7/8 
6F13 14/-
61,3.3  6/8 
61/15 
61360  418 
6E16   2/6 
8.150 5/-
&MGT   5/6 
6.16/1   6/8 
6•16   6/-
6.170 6/-
6K6OT 7/.. 
6K7GT   71-
6K70 5/-
6K7S1   6,9 

5/-

6K8GT  9/6 
6E25 .. 20/11 
61,60  9/-
617  7/6 
687  
6223 • • • • 13/6 
6P28 • • 27/10 
6Q7GT  
68A7GT 8/-
6867   7/6 
03117   6/-
68.17  8/6 
68K7 61-
681.7   8/-
6887   7/6 
611Q7 • • • • 9/3 
6U4GT • 141-
61750 8/6 
6015   8/6 
6U7G 
631643   71-
8960T  7/-

fiX4   718 
8X5   71-
63150   7/6 
A06/PEN 6/6 
6X50T   7/6 
6/3012  12/6 
787   8/6 
7114   81-
7C11   8/-
757   91-
7Q7 71-
787   9/6 
7Y4   818 
75   11/8 
77   
80   818 
807   6/6 
8152   2/9 
902   1/9 
10C2.... 27/10 
10P13 . • 24/4 
10P14   20/2 
11D6 8/-
9001   516 
9003   5/6 
9003   5/6 
9004   518 
9006   5/6 
954   2/-
955   419 
966   ens 
12A6 0/6 
12A118   11/6 
12AT8 10/6 
12A17   8/6 
12A1J7 716 
12A X7   8/6 
12BA6 9i-
1211B6   10/-
128117 • 11/6 
1206  71-
12H6 81-
1991 4/6 
1117 • • • 10/-
19E7. .... 91-
12K8 
12Q7 9/6 
128117 2/6 
12807   7/6 
12857   5/6 
128.17   8/-
128K7   8/-
12817   8/-
12897   8/8 
124117   7/6 
13VPA  7/-
1487 vve 
1502 719 
2001   16/-
20P2 • • 24/4 
20PI   24/4 
2017   13/6 
2017 11/8 
26A60  20/2 
2.51.10T   916 
25750   9/9 
257.40   9/6 
2575  
2572G   10/-
25760T   918 
278U .. 20/11. 
30E5 1.2/6 
30PL1 1216 
30P4 151-
3.61.607   9/6 
li6W4 
357AGT 8/-
3674  9/-
41MXP   5/-
5606  1118 
501AG?   8/6 
142BT   3/6 
2101/DT   5/8 
210VPT 4/6 
AC5PENDD 15/-
AC/Fl   8/6 
ATPt   3/6 
DAPS°   9/8 
DP96   9/6 
01173M   9/. 
01(96  • 918 
DL913   9/8 
DX70   8/6 
EABC-80 • 10/-
EAC61   7/6 

EAP42 1016 
EB41 
SECA) .. 
EBC90 .. 10/6 
EBP80 • • • • 10'8 
51191 .... 9/6 
ECC14 
II(XX15 
ECC91 
F.C8110 
ECF82 
51183 
ECH35 
PCI442 
1011501 
&CUE/ 
ECL132 
E622 
EP40 
EP41 
EF80 
EF85 
EF86 
EF89 
EF92 
1/K2 
EL3 
EL32 
EL33 
EL38 
141.41 
EL42 11/6 
E1.81 .. 19/6 
5834 121/.. 
1,3180 .. 10/6 
Es161 .... 11/6 
5151 • • 12/8 
5191 
E7.40 
E7,80 $16 
5E90 
E1148 ., 21-
PC13 .... 12/6 
FW4/600.. 10/-
a7•32 12/6 
530   51-
FIL23D11  8/6 
111492 1216 
1114300 13'8 
MR210  9/-
K4ON 9/-
IL 131.32   80-
K P3.5 8/6 
KI,L32 8/6 
KT24 .. • • 4/6 
KT2 si-
KT33C  10/.. 
KT% ... • 15!-
1/TWOS   816 
K TZ4 I   
1.19   13/8 
MH4   7/6 
Mull •  719 
MKT4   13/6 
M8P4 7 pin 19/-
N37   1811 
N78   12/8 
POI 3/6 
P215 . • • • 3/11 
PERM   15/. 
PEN25 5/. 
P1(844 12/6 
PEN46 7f-
PEN220A 4:-
P009-1 • • 10i-

.• 10/-

.. 9/6 
6/-

.. 12/6 

.. 12/8 

.• 15/-

.. 10/6 

.. 107-

.. 9/-

.. 9/6 

.. 13/8 

.. 8/6 
• 12/6 

9/6 
816 

. 10/-

14/6 
• .27/10 

10/8 

PCP80 • 12/6 
PCF81 1216 
TCLE1 .. 12/8 
PL." • • 27/10 
PL81 • • • 151- 
P182 .... 9/6 
PL83 12/.. 
PP225 3/11 
PX2.5 .. 12/6 
PY80 916 
P101 10/-
PY82 $/-
PY83 12/-
sins .. 7/6 
8P4 • • 10/-
BP136.... 7/6 
TH41 .... 12/6 
T11233 15/-
CIO   101-
U17   12/6 
1122   8/-
U25   13/6 
DIS1 .• • • 12/6 

1111804415 :::: 311% 

ILT.BA4P1-12 : : 11/89/6 
1113C41  8/6 
ORP60   91- 
ItY 42 0- 7cCRH 81 1111.11 
(741   10/-

1.018 
UL84 SW6 
11141   8/6 

VUP118•53A 102'16- 
VP4I   8/6 
V1 13K3231. ,.R..F 3  9) 2'9616 

vRfsf (140341 
V R65 (EBC33) 

11156 (P.P36) 76/16- 
N/1057 (BK32) 8/- 
%UM (SP611 3/-
SfIttiaA (SPI)) 

3/-
IRGO (FYI) 319 
VR9I (EP50) 41-
,1281 (PYL) 71-
v 1192 (EA») 1/13 
VE106030 8/-
VRII6   4/-
V R136   6/-
9E137   5/6 
VR160/30 8/- 

‘";7230 : : : .• 631/8- 
VT52 (RIM) 818 
V11401 5/. 
011)39 (M1112/14) 

1(64 (U12) 89/19- 
VC111   216 
W77   0/6 
W729 • 1316 
X611   101-
X78  22/3 
X79   1118 

  9/- 
SY2201   

11101/8- 
77:301609  11/8 
275.   11/6 

PACKING AND POSTAGE-6d. par ) 
valve. SAXE DAT SERVICE. 

MAINS TRANSFORMERS 
3 Way Mounting Type 
XT1 
Primary: 200-220.240 V. Secondaries; 
250.0.200 V. 80 m/A 0-6.3 V. 4 amp. 04 v 
amp. Both tapped at 4 v.. 20/9 each. 

XT2 
Primary: 200.220.240 v. Secondaries: 
350-0-350 v 80 m/A 043.3 V. 4 amp. 0-5 V. 
2 Both tapped at 4 v. 20/9 each. 
MU 
Primiry, 200-220-240 v. Secondary 30 V. 
2 amps. Taps at 3 v., 4 v., 6 v., 8 v., 9 v., 
10 v., 15 v., 18 v., 20 v., 24 v., 20/9 each. 
Postage and Packing please add 2/. per 
tram/noise, 

HEATER TRANSFORMERS Each 
230 v. 11.put 2 volt .5 amp.   15/-
2:10 v. Input 2 volt 3.0 amp.   8/3 
230 v. Input 4 volt 1.5 amp.   516 
230 V. Input 4 volt 3.0 amps. 10/-
230 V. Input 5 volt 2.0 amp.   101-
230 V. Input 6.3 volt .5 amp.   510 
290 V. Input 6.3 volt 1.5 amp.   6/9 
230 V. Input 6.3 volt 3.0 amp.   10/-
R30 v. %put 12 volt .75 amp.   519 

OUR 1957-1958 CATALOGUE IS NOW AVAILABLE TO ALL 
READERS OF THIS MAGAZINE. 48 PAGES OF COMPONENTS 
AND EQUIPMENT OF INTEREST TO ALL RADIO EN-
THUSIASTS. SEND I'- IN STAMPS FOR YOUR COPY. 

HEADPHONES-MICROPHONES 
EX-GOVERNMENT HEADPHONES AND 

MICROPHONES 
CLR low resistance type 120 ohms   7/6 Pair 
Throat Microphoner, American surplus  
Complete with strap, lead and plug type 
730B   net 

High Resistance Phnom. 4,000 ohms  136 pair 
Big., Resistance DLit Phones   18/- Pair 

TRANSIRTORS 
Suitable for audio work yellow and green 

'mot, ea,   
red spot ea  

R.F. for um up to 1.6 mcla, white spot ea.   

101- 
101- 

15f-
R.F. for use up to IA me/s. to 8 inc/s. yellow and red spot, ea.   21/-
JB gang condenser. for transistor working 0" gang 1 or 2 gang 365 PF swing, alu• 
minium vanes, steel chassis. 
1 gang 7/6 each: 2 gang 11/6 each. .76 " 00 " twin gang condenser  208 PP front 

'section 17/8; PF rear section price 9/8 each 

CHASSIS 
Aluminium Undrilled with 
Reinforced Corner. Avail-
able In the following &ilea 

X 4 x Olin. 4/6 each 
X 6 X Olin. 6/3 each 

10 x 7 X 211n. 713 each 
12 x 3 x Olin. 5/9 each 
12 x 6 x Olin. 6/9 each 

12 x 8 x 21,0. 8/8 each 
14 x 3 x 2;1n. 6/- each 
14 x 9 x Olin. 12,/. each 
16 x 6 x Olin. 8/6 each 
16 x 10 x 211s. 14/- each 

All are four-sided-Ideal 
for radio receivers, amplifi-
er's. power packs, etc. 

SPECIAL OFFER. BAND I-III TUNERS 
Covering Channels 8-4 with provision for 10 more .11 sets. 2 valves: Mavis 301,1 carcode 
ri. amp. Maeda, 30111 triode pentode f.c. Complete with power impeller for 200-260 V. 
A.C.I.P. output 16-19 Mc/o, easily nicotined to other outputs. Full circuit diagram supplied. 

80/-

SPECIAL PURCHASE 
THE NEW APEX MARK II 
BAND III CONVERTER 

• 13.8.11. or Commercial Programmes at the touch of a switch. 
• Built-In power supply for 200:260 A.C. 
• Variable line tuner and gain control. Separate mains on/off switch 
• Robust conatruction for mounting on top or side of cabinet. 
• Sise only 5IM. x 51M x 2110. 

Retail Pries 25 15/-

Speaker 
Units with 
Output 
Transformer 
Removed 
From equip-
men'. 

11'6 each 

BUILDING A "SECOND" 
SET 

TH16 IS THE CABINET TO GIVE YOUR 
RECEIVER THE COMMERCIAL LOOK 
WALNUT FINISHED CABINET. Sire: 
11 lin. X 71n. x lin. Supplied with Chasals 
(cut out ready) Dial, Beck Plate, Drive 
Cord. Dial Drum, Pointer. Prim 27/6 
complete Post 3/.. 

THE " EKE " QUALITY 3 
WATT AMPLIFIER 

Three 1 nteroational Octal Valves 6118G 
6V6GT. 6X5GT. A.C. Maim fully isolated. 
negative feed back (voltage and current) 
controls, volume and tone, input network 
for modern crystal. Really low hum level 
and even frequency response Price 842, 
plm 31- packing and post. 

ex-GOVERNMENT HEATER TRANS. 
FORMEL Universal hip it. 2 x 6.3 volt 
windings.it I l amps. each Price Tie .ch. 

103, LEEDS TERRACE, 

WINTOUN STREET, 

LEEDS, 7. 

W.B. " STENTORIAN " 
HIGH FIDELITY SPEAK-

ER UNIT 
Slide/ B.F. 1012. 10in. 'he-raid unit, 
corporatilig 12.000 gauss magnet. Handling 
rapacity, 10 watts. Frequency napalm. 
30 c.p.s.-14.000 c.p.s Bare umonance 3.; 
e.o.s.. 24/19/9. 

TELEDICTOR TRANSFORMERS. TYPE Tel 
Soul' Mains Transformen .suitable for 
Television Converter.. etc 
Simcillmt Ion:-

Primary. 230 v. 60 eie. 
Secondary 1. 250 V. 10 mA. 
Secondary 2- 6.3 V. 1.5 a 

Overall SUE 
Clamp conetruction. x 2.4W. X 2in 
nvet tvindinc•. Fixed ^entre...• 

PRICE 

15/-

LOUDSPEAKER 
CABINETS 

Thls attractive waluol•tlinshed i•abinct 
available tor (QM. or 81n. speaker units. 
Metal speaker fret, complete with back and 
rubber feet. 
Olin. type. Measurer' 811n. x 81in. 0 4110-
at base. Price 17/8 each. 
8in. type. Measures 1011n. x 1011e. x !Sin. 
at base. Price 21/6 each. 
51n. type. VP, similar design. Price 18/8 
each. Poet... any type, 2/- each 

TERMS: Cash with order or C.O.D. 
Postage and Packing charges extra, as 
follows: Orders value I0/- add 1/-; 20/-
add 1/6; 40/- add 2/-; a add 3/- unless other-
wise stated. Minimum C.O.D. fee and 
postage 3/... 
For full terms of business see inside cover 
of our catalogue. 
Personal Shoppers 9 a.m. to 5 p.m. Mon. 
to Friday. Saturday 10 a.m. to I p.m. 
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WESTINGHOUSE 
RECTIFIERS 

unto.1-1-18-1 3;.• each 
leat.1-1-184   6,6 meta 
1811A.1-1-8-1   4/- each 
1411A 1-2-8.3   25/. ,ach 
14A.R6   166 each 
I4A.97   /8/6 each 
14A.100   15/- each 
14A.124   87/6 each 
1411.130   81/6 each 
LW?   23/9 each 
WX6  3/6 each 

CYLDON " TELETUNER." All types avail-
able, Station. of your choice. 
Fit LIM Converter and your troubles are 
over . 5- ,7,- each. 
Aerial ami Oecillator Coils (All channel,)-
all frequencies 7/6 pair. 
Aleo available from stock, complete range of 
elutes 

CONTROL KNOBS 
Long necked knobs for T.V Receivers In 
walnut black and cream   1,1- each 

SUPPRESSORS 
Dubin, kits of condeneers and chokes for 
Interferrnoe Suppression. 
I amp. Mt» 3,,g. 2 amp kits 6,-. 3 amp. kits 

6111 

REVISED SECOND EDITION 
POINTS ON PICK UPS" 

A Replacement Guide to pick op heads 
mrtridges. style Over 193 Illmtratione. 

5,- each 
Ommor coila for Collate Type Deck Tram-
cr iptor. 
QT6 Blast Filter coil   7/6 each 
QT7 Treble Boost coil in Mu Metal can 

21/7/6 each 
QT9 Biaa Dec. coil   7/6 each 

Owlet Coils for the Beginner. Shortwave 
Receiver. Radio Conetructor Aug. 1957. 
8W QI 31/11 Ho.   6,- each 
ew Q2 124.5 Mea.   6/- each 

SCHATCHOPP 
Removed euratchee from Radio and T.V 
Cabinets,. In Polythene Diepenser Tube's. 

3,- each 

I
All Component.. In Stock for BBC 
Televiaion Studio" E" Building your 
own Radio Set. Complete Kit Including 
Headphone's. etc.   45f. 

MAINS DROPPING 
RESISTORS 

alanufacturers Surplus Types. 

943 ohms Zenith with tape   
650 ohms tap at 375 elute, 500 ohm», 
5 ohms, 30 ohms  
Erie 1.490 ohms with Tapa   
Norman .2 amp. 1,000 ohm» with 
sliders   
Normen .3 amp. 1.000 ohms with 
enders   
Zenith Mains Dropper 910 ohm»   
Dubiller Type HY tapped 200-210, 
220-230. 240-250 ohm»   
Erie Two Section Dropper, 130 ohm  
and 1,340 olune with two tape   
Bulgin Dropper with voltage taps 

each 

1/-

2/6 
1/-

4/6 

4/6 
2/-

go. 138. HOW TO MAKE AERIALS FOR TV 
1/9 (0,...d 1 and 3) and V.H.F. (Band 2). Data 

tor all Channel, Ten different deeigns for 
meal and (longe are.. each. 2,6. 

No. 128. PRACTICAL TRANSISTORS AND 
TRANSISTOR C RCUITS * How To 
Make Your Own Transiaore * 48 mgeo, 
each   3/8 

No 141). TELEVISION SERVICING FOR 
gEmpiNgstri. * 40 page. ot lutormation 
each   4/6 

No 142. MODERN TV crtwurrs AND 
FAULT PRIDING GUIDE. * Many interest-
ing Circuita included. each   4/6 

MULLARD. HIGH QUALITY SOUND 
REPRODUCTION Inch. es '20 watt Ampli-
fier. F.M. Tuner, Pre.Amplillere etc..e.h 3;6 

Reprint No. S. TV FAULT FINDING. 
Profusely 'emanated with Photograph» taken 
from a Televisor Screen, each   

LOUDSPEAKERS ny G. A. BRIGI13  
The Why and How of Gooi Reproduction. 
Sound information for the layman and 

the enthusiast, each   716 
Wearite Manual of the Tape Deck. each 3/. 

Pasta. 4.1. -sach on all the ab,ve. 

W IRELESS W ORLD 

LOUDSPEAKER UNITS 
Make Type ,+if.e. Price 
El. Square 3110.   19/8 eaan 
Lectrona, Plemey Round 51n.   17/6 each 
Goodman». Plessey Round illie.   16'8 each 
Goodman., R. & A Round 8in.   19'6 each 
Pleesey. P.. a A., 111. Round 10in.   25/6 each 
Pleeory Round 12M.   Siel- each 
Elac Elliptical 7In. x din.   12/8 each 
Mac Elliptical 101n. X 41n.   25/6 each 
All the above are PM unite with I to 3 olun epecch coils. 

RTC Olin. heavy duty 20 
watts model itilm ohms 
Speech Coil 
5im Mein» Energised Speaker £1 0 0 

SPECIAL OFFER 
Jmt a few eln, unite by Goodman. and lectrona fitted with standard output 
tnnufunner   £1 1 

Olin. Main. Energbsed 
Speaker   17 8 

5 0 8in Maine Energised Speaker el. 1 0 
All have field coil» of approx. 600 ohms. 

6 each 

SCOTCH BOY RECORDING 
TAPES, ETC. 

SCOTCH BOY TYPE 150-9 EXTRA 
PLAY" RECORDING. 
900ft. on Sin. diameter sp.o!, per 
26- each. 
1,900ft. on 71n. diansetrr spoil, ter rc. I. 
50). each. lamed sale delivery fssun st , k 
SCOTCH BOY TYPE III STANDARD 
RECORDING TAPE. 
60011. en iin. plastic spool, per reel. 

up- e-ch 
1.2001t. on Tin. plaetic ,pool. per reel. 
27/- meta. 
Spare Spool.: Sin, diameter. 3/6 each. 
71n. diameter. 4/3 each 

WB EASY TO ASSEMBLE 
CABINETS 

.fUNIOR BASS REFLEX CORNER CONSOLE. 
A new coutesupotary-etyle cabinet, epecially 
designed to giee maximum reproduction 
quality from Stentorian ain. or 1061, unite, 
with provision for Tweeter Unit, if required. 
Meaeuree 3310. x 2251x. x 1135in. Price 

SENIOR BASS REFLEX CORNER CONSOLE. 
Carefully dmigned to emure superb quarity 
of reproduction when need in conjunction 
with Stentorian 10in. or 12in. units. Provi-
sion le also made for Tweeter Cult, i, re. 
mired 
Mama« (approx.) 3.51. at 301n. X 19in. 

Prim 2111.11, 

PUBLICATIONS 
/10. 184 F.M. TUNER coturaterio.4 by 
W J. May. * Messy to Baal * Point-to' 
Point Wiring *Super High Fkielity Reeponee 
• pagea * AS components for thin Cir-
cuit armlet,. ex Mock. each   2/6 
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REPANCO COILS 
TRANSISTOR COILS AND COMPONENT; 

Each 
Type OTO combined 1ST IFT (315 
Ko/t) and 013C Coil Medium and Pre: 
Bet Long Wave   11/8 
Type Tra and if traneferable 315 Kels 5/. 
Type TT3 Sert if transferable 315 Ke/s 5/. 
Type TT4 Push Pull interstage Trans-
former   8/8 
Type TT5 Puels Pull Output Trans  
former   
Type DRXI High Gain Dual Range 

Crystal Oct (:oil   2/8 
Type DER2 Dual Range High Gain 
Coil   4J. 

All are complete with circuits. 

1111201110N GUARDS. For 17in. tube 
Outside &meadows. 175in. X 1251e. 
BrostufFawn 'escutcheon. Price 7/6 each. 
Poet 2/6. 

81-

ACOS MICROPHONES 

N10. MI SERIES 
A good quality emnialirectionas mkrophota with dal. reopen. Worn 90 to 7.000 cm.. 

111C. 36-3 Table Model without switch. 
MIC. 36-4 Table Model with switch. 
1111C. 711-5 Without switch; with alaptor for a door stand. 
bile. 36-6 With 'retch and adaptor for a floor stand. 

The adaptor incorparates both a lin. and a lin. 215T.P.1. thread. 
Withmt Switch - 23/3/, With nwitcti 23/8/-. 
HIC. 83-1 without switch 
A crystal hand or dealt microphone deeigned for the hign uality tub. .sddrees 
and tape riambilpg Orbi, incorporatin, a. epochally dealers.' acoustic inter giving a 
:est.. flat from 30 to 7,000 c.o.s. With microphone is omm-dinetio,1 and I. 
housed le an attractive plastic case. Without Switch - 2210/.. 
Idle. 33-2 with switch 22/15/-
HIC. 33-1. 
A .seneral purpose hand microphone of robust rmistruction with substantially tint 
reepouse from 50 la 5,000 c.p.e. aultabie for ma ir, recording apperatiut Public 
Add.« equipment. etc. £115 - 
MR 15-3 
The stone a. the M1C 35-1 btu tined wt. a small desk steel £1/8 

METERS 
I nstrument Meter 
Moving Coll, ex-Min-
istry 0-3kV. Round 
Panel mounting. 
Brand new 7/6 each. 
'Instrument Meter 0-
100 m, A. Square type. 
Panel Mounting. Es-
R.A.F Equipment 76 each. 
2 Range Pocket Voltmeter. Es•11 'natty 
Brand New. 0-15 volts. 0-230 volts, moving 
coil 345 ohms per volt, complete with leads. 
16/- each. 

HENLEY-SOLON ELECTRIC 

SOLDERING IRONS 
INSTRUMENT MODELS 

25 WATTS 
Weight 3; on. Length 9 in. 
(excluding Sell 

Now available in a wide ange al voltages 
as unde • 

IRONS Voltage Lut No. 

12 
25 watt 24 
INSTRUMENT 50 
MODEL fitted 
with 100/110 
straight 

bit 120/130 
2001220 
220/240 

818 
819 
620 

621 

823 
624 
82.1 

Price 

2(1/-

24/-

24/-
24/-
24/-

MISCELLANEOUS 
TV SLIDER PANEL. welwen Panel of 3 
resistors, valum 1 Meg. ohms, 150K ohms, 
2.50K ohm., with black screw type locking 
knobs. Total sine: 31i. X Sin. Price 19. 
each. 

RUBBER GROMETS. Mixed edam. 6d. 
doz. 

GRID CAPS, 1. Octal Push-on type. 66. dos 
Britieh Screened type. 3d. each. 

ARMOUR PLATED GLASS, Size 1310. X 
10)in., rounded corners, 343 each. 

Pin Mains Plug and Socaet. 2;6 moh. 
Pliers Side Cutters, 2/9 paie. Loe Cora-

3 co.., 1/9 yd. Line Cord. .2 amp., 
3 core. 1/9 yard. Electric Buzzers in Bakelite 
case. Loud tone, 2/6 each Epieyelie Friction 
Drive with Brass Drum. For our with Sties 
Dial Drive Wire, 1,6 each. 

AMERICAN RELAY. 45 ohm. Impealame 
with lead No. A7,0545. 1/9 each. 

IRON LEADS. Black and white lia' iron 
leads, bonded ends, 1/3 each. 

POTENTIOMEI'ER PANEL. Four Potentio-
meters on Panel 50K ohm» SPS; 750 ohms 
WINV: 25K okra. Carbon; 3K ohm. W/W. 
All with long spindle, with leads of different 
calours terminating in an 11 pin prose 7/8 
each Wavoz choke, ma. current 100 rnia. 
D.C.. reeiatance 123 ohm., each. West-
inghouse 1 mat. Rectifier wire ends. 9d. each. 
8 volt Vibrator Pack. complete svt.h 
Vibrator. 17/6 each. Montt/ Richards 
Type Replacement Iron Elements, 3/9 each. 

INDICATOR LAMPS. Spring %sing type, 
eid. each. Aerovos" Condemer Clips, id. 
each. Pencil Rectifiers. Type 310 2,- each. 
Amplion Volume Controls. 2 meg. S.PB.. 
3/8 each. Eaten.» Speaker Volume 
Controls 1;3 each VihrtiOr Clips (litalidand). 
54. e.e0 
NINE-INCH TUBE MASKS. White (Soikal 
Condition), 4/9 each. Tri-Sol 2-Core Solder. 
Nett weight lib 16 0 W (.1 60:40 alloy, per 
C11.011, 6/6. 

EURPLUS GEAR PARCELS. We nave 
found, from tiro, to time, stocks o( com-
ponents stripped from ex-Government 
equipment, along with discontinued linea. 
etc. These ere in small quantities and there-
fore unprodtable to advertise. To crake 
room for new Item» we ode. at leas than cost 
parcee of these compouenta at 1.0,- each. 

JUNCTION BOZIC& Type 531/2234, 20 way 
1/8 end.. 
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RECORD PLAYER UNITS 

B-S-R. MONARCH 

Four »peed automatic record change unit. 
Plays 7in., 10in. and 12in. records auto-
matimily with " MAGIDISK" deleotor 
Turnmver Pick-up. Unit plate 125 x 1051n. 
28/15', Footage. etc., 4/6. 

COLLARO 

Model 3/544. Three speed single player. 
Automatic stop. fitted with " Studio T" 
pick-up. Cream finish 26/19/6-

Po+tage, etc., 4/6. 

COLLAR° 

Four 'speed automatic record change unit. 
t fully miring automatic changer with 
tuany advanced features. Unit plate 
I//in. x 535mo 28/15/-. 

Portage, etc.. 4/6. 

COMPONENTS 
TELETRON transistor superhet coils set 
of IF and oscillator coils with Ferrite Rod 
36,- per eet (cireuit Included). 
Long Wave Loading Coil to metal 4/8 each. 

RECORDING TAPE. 1.200 feet. " Pure-
tone," 12/6 each. 

NEEDLE CUPS. For Grant Nemilm (Bake-
lite/. Id each. 

CRYSTAL DIODES. Wire End's plastic 
cane, 1/- each. Bulgin 7-pin Plug and 
Socket, 1/6 cub. ',isolated Coupler, 2in, dia-, 
for standard Iln. spin Iles,. ceramic insulation. 
94. each. Pairs of Instrument Handles. 
5;in. between centres. 1 lin back to trout, 
1/3 pair. Speaker Come, 13A8P 're Sin, 
cone with lln. cone piece, 4/6 each. 6A6P is 
641e. cone with lin. pole piece, 4/6 each. 
A Low-High Impedance Matching Irait for 
Headphones to be ineerted in the cord, 3/6 
each. Mains Transformer, Standard Type 
Primary Winding, with a Seconstary 325-0-
325 20 met. 6.3 v. .3 amp., 11/8 each. 
Brdiln Indicator Lamp, single hold lining for 
standard AIES bulb, red lens, 3(3 each. 
Tubular Condenser (Metal Boss) Sprague 4 
rut,: 600 v., 4,- each. Sprague Block 
Condenser, 2 x I. mfd. 2,000 volts, 3/- each. 
Paper Block Condenser. S mfd. 250 volte. 
• each. Kettle Element,. 1,000 watts tor 
200/210 volts or 230/230 volts. 17/6 esctt 
Relay Valve CV271. In Holder, 34 each. 

BELL TRANSFORMER Ii0ONCORDIA." 
3 v., 5 v., 8 v.. lamp. tuned. In bakelita ease 
8/8 each. 

SELF TAPPING SCREW3 (NIL No.4, 
¡in long, 356.. 00 

CLEM" TRAVELLING IKON with 
ASBESTOS STAND. Size 410. x 210, x 
2l/n. including handle. complete with lead 
anti switch to enable it to be need on any 
voltage between 110 and 250 v. A.B.C. 
adaptor I. fitted on the Wati (Colour a» 
available: Blue, Green. etc.), 21./- each. 
FUSES: 5, 1, 15, 2. 3, 5 amp.. 1M. Standard 
Cartridge Puttee 3d. each. 

CARRYING CAM. Suitable tor me av a 
projector or recording awe, size 16in. 'a 
• x 131m, Internal dimensions: 141. 
long, 1151, deep. nin front ELT., 0510. 
rear BC With black reline finish. Weight 
8516. 13/8 each. Poet and Packing 318. 

B76 MINIATURE VALVE PIE STRAIGHT-
ENER. This is an American manufactured 
tool at • price every one can afford. Complete 
with plug. 2/6 each. 

ALPHA RADIO SUPPLY CO., 103 LEEDS TERRACE, WINTOUN ST., LEEDS, 7 
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RADIO TIL1DERS LTD. 
23 WARDOUR ST., LONDON, W.I. (Coventry Street end) 

Phone, No. GERrard 39778 Grams: "Radiotrade" 

SPECIAL OFFER OF CURRENT MANUFACTURE ELEC-
TROLYTIC CONDENSERS 

8 mid. 450 v. 2/6 each; 16 mid. 450 v. 3/-; 32 told. 450 v. 4/-; 8 x 8mfd. 
450 v. 3/9; 8 u 6 mid. 450 v. 41-, 16 x 16 mid. 450 v. 4;6; 32 x 32mfd. 
350 v. 5/.. Bias Condensers: 25 mid. 25 v. 1/6; 50 scud. 50 v. 1/9. Please 
note we can offer special discounts for quantities. 

W.W. RESISTORS. 5 watt 1/6; 10 watt 2/6; 15 watt 3/-; 20 watt 3/6 
We carry stocks of resistors from 2 watt to 150 watt W.W. Your en 
quiries invited. 

HIGH STABILITY RESISTORS. 4 watt 54, 6d.; 1 watt 5% 9d. 
I watt 5"„ 1/, A few values in 1"„ and 2% still available. 
ALL ORDERS FOR RESISTORS C.O.D. PLEASE, AS WE CANNOT GUAR-
ANTEE TO STOCK ALL VALUES. 

ELECTROLYTIC CONDENSERS. Manufacturers' Surplus, in perfect 
condition. 100 mid. x 200 mid. 350 v. surge 5/6 each; 100 mid. X 100 mid. 
425 v. surge 5/6 each; 150 inld. 450 v. wkg. 5/6 each. 

BIAS CONDENSERS. 3,000 mfd. 6 v. 3,'6 each: 2.500 mid. 3 v. 3/6 
each: 1,000 rnfd. 12 v. I/6; 25 mid. 25 v. 1/3; 50 mid. 12 v. If-. 

TRANSISTORS: Junction type Red Spot by well-known manufac-
turers 10/- each. 
TRANSISTOR CONDENSERS: Miniature Electrolytic Capacitors 
32 mId. 3 v., 25 mid, 25 v., 25 mid. 6 v., 16 mid. 12 v., 8 mid. 6 v., 
5 mid. 12 v., 2.5 mid. 25 v., 1.6 mid. 6 v., 1 mfd. 12 v. All these types 
of condensers are 3/6 each. SPECIAL DISCOUNTS FOR QUANTITIES. 

AIR-SPACED TRIMMERS, 5, 10. IS, 20, 25, 50; and 75 of pre-set 
and spindle types 2/- each doz. 21/-

PYE PLUGS AND SOCKETS 1/6 per pair T " pieced each 1/9 

GROM METS, I grs. assorted grommets, lin. to I in.   gross 8'6 

WESTECTORS, WX6, WXI2, W4 If- each   doz. 9/-

SIGNAL LAMP HOLDERS. Panel mounting, complete with 
adjusting lampholder 2J- each   doz. 21/-

BELLING-LEE PLUGS AND SOCKETS, 5 pin 1/9; 7 pin 2/-; 
10in.   each 2/6 

lMANUFACTURERS PLEASE NOTE. We hold large stocks of 
Nitrogol, Visconol and other block-type Condensers, your enquiries 
are invited. 

(1-1130 amps. SO c.p.s. 44m. METERS £2.10"-; 0-50 amp. Montt:: Iron 
fin. Meters. 63"10/- each. All brand new and boxed. 

MIDGET MICA CONDENSERS. .0001, .0002, .0003, .0004, .0005 5/-
per dozen. 
200 Assorted Moulded Mica Condensers, popular value   £2 10 0 
200 Assorted Silver Mica Condensers, popular values   £2 10 0 
200 Assorted Carbon Resistors, 1, 1 and 1 watt. Good selection El 10 0 

PAXOLIN SHEET. 18 x 41 x *in. 1/6; 10 x 10 x ,Lin. 116; 20 x 10 x 
3/-; 10 x 10 x 2/-; 20 x 10 x in. 4/, Minimum P. & Pkg. 1/6. 

BARGAIN OFFER OF BATTERIES  
41 v. Heavy Duty Bell Battery. Size 64 x 41 x 21in  2,6 
72 v. H.T. 1.5 v. L.P. Size 6 x 5 x 1 lin.   2/6 
150 v. H.T. Size 21 x 51 x lain.   5/6 
674 v. Size 21 x 31 x  6¡6 
60 v. H.T. 1.5 v. L.T. 31 x 3} x 14m.   4/6 
All batteries sealed and unused. All plus 1/6 post and pkg. Special 
reductlon for quantities. 

4-way Push Button Units 2/6 each. Knobs for same 3/- per doz. 

WEARITE COILS. PA4, PO4 PAS, P05, 1/3 each.   doz. 121-

VALVE HOLDERS. Moulded B9A 7/6; B7G 6/-; Int. Oct. 91-; 
Eng. Oct.   doz. 4/6 

VALVE HOLDER FITTED WITH LOWER CAN 1/6 per doz. 
extra. Screening cans for B7G and B9A   doz. 6/-

JONES PLUGS AND SOCKETS. 4 pin 2./6 per pair; 6 pin 3/6 per pair; 
8 nie 4/6 per pair; 12 pin 6/6 per pair. If cover required send 1/6 extra per 
cover. 

POINTER KNOBS. Small black with white line, standard lin. 
spindle   doz. 7/6 

WANDER PL UGS. Red and black   doz. 

PHILIPS TRIMMER TOOLS If- each   doz. 10/6 

CASH WITH ORDER OR C.O.D. ALL ORDERS DEPT. W.I 

ALL ORDERS FOR LESS THAN £2 ADD POSTAGE. 

o We invite your enquiries for items not fisted 

Trade Counter open 9 to 6 Monday to Friday. 

Also 9 to I Saturdays. Callers welcomed. 

WHOLESALE MANUFACTURERS AND EXPORT ENQUIRIES INVITED 

PRE-SET CONTROL LOCK 
Designed to lock the spindles of pre-set 
potentiometers or trimmers without 

rotational or lateral 
displacement of shaft. 

Will accept wide range of 
panel thicknesses. 

TYPE P TYPE C 

Very attractive 
appearance for Send for 
panel mounting leaflet A.1 

The ideal method of locking 

panel mounted controls. Positve 
guard against vibration, etc. 

This development of our popular 

pre-set control lock is finished 

in black plastic and embodies 

control knob and instantaneous 

finger-tip locking knob. 

Send for List No. A.6 

SUTTON COLDFIELD ELECTRICAL ENGINEERS 
Reddicap Trading Estate, Sutton Coldfield. 'eons SUT 3038 &5&&S 

CRSO BRIDGE measures 

Irom 10pFd to 100mFd and 

froto I ohm to 10 Mcgohms 

in fourteen ranges, having 

a total scaly length of 

over 120 inches. Leakage 

test or condensers. Indi-

cation cal balance is given 

by a magic eye led irons a 

high gain pentode. In-

ternal standards of " Con-

stants 1"„ resistors. Ro-

bustly constructed for 

bench use, complete and 

ready !or use from A.C. 

mains. £f3!2/6 plus 4/6 

carr./packing. 

SGS0 SIGNAL GENERATOR covers 100kcis to 80Mc/s in six 

ranges on fundamentals (not harmonics) either modulated 400 cps or 

CW. Frequency accuracy 2Il,„ Uses 6AGS, 6C4 and RM I with double 

wound mains transformer. A de luxe instrument housed in grey 

hammer finished case size 9 x 13 x 4in., with engraved Perspex scale. 

£9 plus 6/- carr./packing. 

VVSO VALVE VOLTMETER. Price E8/2/6 plus 4/6 carr./packing. 
Further detaiL sent by return or post on receipt of self addressed stamped 

envelope. 

TRADE .upplied direct. CALLERS always welcome. 

GRAYSHAW INSTRUMENTS 
126 Sandgate High Street, Folkestone. Kent 

Phone: Folkestone 78613 
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RADIO • TELEVISION • HI-FI • ELECTRONICS • RECORDERS 

AUTO-CHANGERS 
See UB for your requirements or 
send for out latest list. 

COLLARO 
4-SPEED 
MIXER AUTO-CHANGER 
Latest model RC 456 incorporating 
auto and manual control enabling 
records to be played singly or 
automatically. Complete with 
Studio crystal pick-up and sapphire 
stylus. List £13/17/-. 
LASKY'S PRICE 

Post 5/-

SPECIAL OFFER! 
COLLARO "JUNIOR" 
4-SPEED MOTOR AND 

PICK-UP 

Coliaro " Junior " 4-speed motor 
and pick-up with 1101'59 car-
tridge. Post 5/-. £4.12.6 
Motor only, 59/6, post 2/6.. 
Pick-up only, 33/6, post 2/6. 

Collaro 4/564 4-speed Single Player 
with Studio T p.n. crystal car-
tridge and styli. Automatic stop. 
LASKY'S PRICE £7.7 ñ 

Carr. 5/- "V ALL TRANSISTOR COMPON-
  ENTS. Trans., midget, min. 

COLLARO 4-speed ' and sub-min. Coils, Ferrite 
Transcription Turntable Rods, sub-min. Condensers, etc. 

4T200/PX, £19110/0. 
Les: pick-up £.14 18/ -. 'arr. "" PICK-UP BARGAIN 

RONETTE Lightweight Cry-
stal Pick-up with 2 cartridges. 
LASKY'S PRICE 

Post 2/6 

TRANSISTORS AT A 
REASONABLE PRICE 

R.F. P.N.P. Junction type, suitable for 
medium and low frequency oscillators, fre-
quency changers and LF. amplifiers 
1.5 to 8 Mc/s (double spot—yellow st red)21/- 

AUDIO P.N.P. Junction type, suitable for 
high gain and low frequency amplifiers, and for 
output stages up to 250 rnilliwatts, n 
(double spot—yellow and green). • •••/ - 
Post Free. 

* TESTED AND GUARANTEED EFFICIENT 

* HERMETICALLY SEALED and unaffected by 
temperature variations. 

Full operating data and circuit diagrams for a simple receiver superhet, 
T.R.F., multi-vibrator, relaxation oscillator, audio amplifier, oscillators, 
signal tracers, etc., supplied with each Transistor. 

MULLARD TRANSISTORS 
0070 or 0071 0072 OM 

2I/- 30/- 60/-

BRIMAR TRANSISTORS 
TSI 12/6. T82 12/6. T83 1St-. 
TS4 27/6. TP1 or TP2 40/, 

LASKY'S TRANSISTOR SUPERHET 
TUNER FOR HOME CONSTRUCTION 

ON PRINTED CIRCUIT 
Uses three R.F. Transistors and one 
Germanium Diode, three I.F. trans-
formers. Ferrite rod aerial. Operates 
on one 6 v. battery and one 1.5 v. cell. „ 
Printed Circuit, Shin. x 3}in. 

CAN BE BUILT £5129 
FOR. Post 3/6. . . 
Full details and illustrations post 
free on request. 
Detnonatrations al both addremt. 

NOTE:—This Tuner in conjunction with 
our Transistor Amplifier (see below) 
makes an excellent Transistorised radio. 
Cabinets available. 

LASKY'S TRANSISTOR AMPLIFIER KIT 
(200 milliwatts) For construction on a Printed Circuit 

Size: Shin. x 3kin. Height can be 
under lin. Liles our new her-
ineticallv sealed Transistors and 
operates from 6-volt battery. Out-
put impedance 3 ohms. 

FULL DETAILS, CIRCUIT 
DIAGRAM AND SHOPPING 
LIST 1/- post free. 

COMPLETE KIT including 4 
Transistors, all brand new com-
ponente, latest T.C.C. miniature 
condensers, printed circuit and 
full instructions, 79/6 Post 3/6. 

All components available 
separately 

DEMONSTRATIONS AT 

EITHER OF OUR ADDRESSES 

SUB-MIN. TRANSISTOR 
TRANSFORM ERS/II 
45-1 ratio each. w/‘• l'ost 1/-

BUILD YOURSELF A 
HIGH GRADE 

RECORD PLAYER! 
We have the Utzgest selection of 
Auto-Changers, :Single Players, Am-
plifiers and Cuises, and you can 
make your own Record Player 
for as low as 
Come and see us. £10 

45/-
CARTRIDGES 

ACOS 1101'37 p.a. Cartridges. 
I.p. and standard, complete with 
styli. Lia 41/7. 
LASKY'S PRICE 

Post 1/- 18/-

Wren "Companion" 

3-TRANSISTOR POCKET 
RADIO. T.R.F. circuit cover-
ing medium and long waves, 
with balanced armature output. 
Ferrite aerial. Note small size: 
41 x 3 x lin. You can build 
this novel transistorised gm 16 
pocket receiver for only 90 / 
Full instructions and price list. 
6d. post free. All components 
available separately. 

Season's Greetings 
to the thousands of customers 

we have served in person 
or by post 

LASKY'S 4-WATT 
PORTABLE GRAM 

AMPLIFIER 
win suit any type of crystal or 
magnetic pick-lip. Uses 3 valves: 
EL84 output, 1.6.3 and EZ80 rect. 
Speaker and controls are completely 
separate and can be mounted as 
shown or on anywhere in cabinet 
where most suitable. 

COMPLETE with 3 valves and 
knobs, leas Speaker. 79/6 

Carr. 5/-. 
7M. X 4M. Elliptical Speaker, if 
required, 19/6 extra. 
Details and circuit diagram post 
free on request. 

LASKY'S PORTABLE 
GRAM AMPLIFIER KIT 
2 watts. Note small dimensions, 
approx. alin. X 3/in. max., heigllt 
Sin. Uses EL84 output and 6X4 
rectifier, double-wound transfor-
mer, tone control, output trans-
former, etc. Built on a T.C.C. 
PRINTED CIRCUIT which 
greatly simplifies construction 
and elhninates wiring errors. 
COMPLETE KIT, including valves, 
printed circuit, full instruc-
ions, leas Speaker. 

Carr. 2/6 
7In. X 4M. Elliptical Speaker, if 
required, 19/6 extra. 

58/-

* H.P. TERMS and CREDIT 
SALES available on certain 
items. 

MORE MONEY-SAVING LASKY BARGAINS ON NEXT PAGE 
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LASKY'S F.M. TUNER 
PRINTED CIRCUIT VERSION OF 
G.E.C. 912 F.M. PLUS" TUNER 
FOR HOME CONSTRUCTION 

Note these star features:— 
* HIGH SENSITIVITY. 
* ALL BRAND NEW T.C.C. 

CONDENSERS. 
* AERIAL COIL AND R.F. 

COUPLING COIL PRINTED 
ON CIRCUIT. 

* 5 VALVES AND 2 GERMAN-
IUM DIODES. 

By the use of a printed circuit the I.F. 
and R.F. amplifiers are extremely stable 
at maximum gain and results are con-
sistent on all tuners. 
Valve line-up:— 

R.N. Amplifier, Z719 or EF80. 
Mixer and Ose. B719 or ECC85. 
let. I.F. amp., W719 or EF85. 
2nd I.F. amp., W719 or EF85. 
2 Germanium Diodes GEX.34. 
Driver Limiter, Z719 or EF80. 

CAN BE BUILT FOR 8 gns. 
(Including valves) 

Post and Pkg. 2/6 
G.E.C. F.M. Tuner Book plus our full 
data and shopping list 2/6 post free. 
All parts available separately. 
ALIGNMENT SERVICE available. 

JASON F.M. TUNER 
Special Parcel containing data book, 
chassis, front panel, dial, drive, tuning 
condenser, full sets of coils, 
I.Fs, ratio detector, etc. 

Post 2/6 
DATA BOOK with price list 2/-. This 
tuner uses 4-6AM6 and 2 crystals and can 
be built for £6/15/-, plus 3/6 post. 

68/9 

JASON "ARGONAUT" 
Super-sensitive Tuner for F.M. and 
medium waves. Complete parcel with 
power supplies. 
Post, 3/6 
DATA BOOK 21- post free. Chassis 
Assembly 57/9 post 2/6. I.F. and Coil 
Set 78/- poet 1/6. 

All component available sePandalY• 

£13.19.6 

OTHER F.M. TUNERS 
TSL £17/110/-. DULCI £17/10/-. 
Also Quad, Leak, RCA, Rogers, 
Pamphonic, etc. 
DULCI H4/T 4-wave AM/FM Tuner, 
11.20/17/-. 

SAVE POUNDS! ORDER BY POST IF YOU CANNOT CALL 

TAPE RECORDER AMPLIFIERS 
Mains 200/250 V. A.C. 6 watts output. 4 valves: 
EZ41 rect., EL41 output, EFICI and ECC131. Tone, 
volume and record/play back controls. Neon level 
indicator. Microphone and grain inputs. Can be 
used as a straight amplifier. Circuit diagram sup-
plied. 

LASKY'S PRICE 
cumplcm uitli valves. Post atz Pkg. 5/, 

£6.19.6 

BUILD THIS 4-VALVE SiHET PORTABLE 

FOR ONLY 7 GNS. 
The PRINTED CIRCUIT sup-

plied makes construction amaz-
ingly easy and accurate. You 
can build this fine 4-valve super. 
bet portable in an hour or so, 

:Ind performance equals ready-
built sets costing pounds more! 

FOR ONLY £7171- plus 3/6 carr. and pkg., you can build 
this Portable using all brand new components and valves, 
only batteries extra. Printed circuit, circuit diagram, and 
full instructions supplied. 
If you would first like to study the layout of this portable 
send 1/6 for Circuit Diagram, illustrations and full data. 
FOR ONLY £9/9/- plus 3/6 carr. and pkg., you can build 
this job as a mains and battery Portable using our specially 
designed build-it-yourself Power Unit for 200-250 v. A.C. 

Demonstrations at both addresses. 

6-12 volt MINIATURE MOTORS 
Complete with 
gearbox. Overall 
size. 2r long x1I-
x r. Works with 
any voltage from 
6 to 12. Ideal for 
models, remote 
control etc. On 

cost over £2. 
LASKY'S' rim 
PRICE. II& 

l'ost 1/6. 

HI-FI SPECIALISTS! 
Selective Demonstrations of all the latest and best Hi-Fi 
equipment are given at our Tottenham Court Road 
showrooms. See our large and comprehensive stocks. 
PICK - UPS. Garrard, SPEAKERS. Wharfedale, 
Leak, Connoisseur, Orto- Goodmans, G.E.C., Low. 
phone, B/J., etc., etc. ther. Lorenz, etc, etc. 
TRANSCRIPTION TURNTABLES. 3 and 4 speed Gar-

rard, Connoisseur, Collar!), Lenco, etc. 
AMPLIFIERS. Quad, Rogers, Leak, RCA, Pamphonic, 

Unitelex, W.B., etc. 
CABINETS. Wide selection of Cabinets and Cases to 

house your speakers and hi- fl equipment. 

1 The New AVO MULTIMINOR. 19 ranges A.C. and 
D.C. 10,000 ohms per volt D.C. 1,000 ohms per volt A.C. 
Pocket size: 51 x 31 x 11in. Complete with leads and 
clip £9/10/-. Post 3/6. 

Brand new and unused. Overall 
size: 14in. long, 41in. wide, 41in. 
high. (Controls are mounted through 
chassis so cannot be seen in illustra-
tion). 
Note:—For use with high or medium 
impedance Tape Heads, but with 
modification can work with any 
T.R. heads. 

DULCI HI-FI CHASSIS, 
AM and AM/FM TUNERS, and 

AMPLIFIERS 
New designs including:- - 
Mdl. H.3. AM/FM Radiogram 
Chassis, 3 wave banda including 
V.H.F.   £20/17/-
Mdl. H.4. AM/FM Radiogram 
Chassis, 4 wavebands, including 
VHF.  £24/6/6 
Mdl. H.4.PP. AM/FM Radiogram 
chassis, 4 waves including V.H.F. 
6-8 watts o.p. push-pull, ultra linear. 

£29/3/10 
Mdl. 11.11. Combined and self-
powered AM/FM Tuner, Control 
Unit and Audio pre-amplifier. 

£29/3/10 
Mdl. DPA.10. 10-14 watt Ultra 
Linear Power Amplifier  £12/12/-
Mdl. DP.4. 4-watt High Fidelity 
Amplifier   £7/10/ - 

MULLARD 510 AMPLIFIER 
KIT WITH T.C.C. PRINTED 

CIRCUIT 

All specified components and your 
choice of transformers and chokes 
by Partridge, Haddon, W/B, Ellison 
or Gilson. 

COMPLETE KIT of parts and 
printed circuit as low as £0.0 
Details on request. «.••• 
Book 3/6 post free. 

Printed circuit separately 22/6. 
Also available built ready for use. 
Price according to transformers used. 

All components for above Amplifier 
available separately. Price Ltd on 
request. 

NEW BRENELL MARK IV DECK 
Now available! Entirely redesigned to permit 

of conversion to stereophonic sound with 
4 heads for dual channel operation 
when required. 

DECK only  22 gns. 
DECK WITH PRE-AMP. UNIT 
and magic eye indicator ready for 
use with any standard amplifier. 

381 gns. 
COMPLETE MARK IV TAPE 
RECORDER, as illustrated. 
Counter 30/- extra   53 gns. 

Come and inspect the new Braised Mark IV and have a 
demonstration. Full details post free on request. 

TAPE DECKS 
Collaro " Tape Transcriptor," Mk. 
III, £22. Fitted pre-amp., £43. 
Truvox Deck, Mk. III, 23 gnu. 
Truvox Deck Mk. IV, £27/6/-. 
Lane Deck, £113/10/-' 
Wearite Decks, £35 and £40. 

TAPE RECORDERS 
Leading makes—Grundig, Eliza-
bethan, Truvox, Sound, Vortexion, 
etc. 

COLLARO TAPE DECK 
MOTORS, set of 3, clockwise, 
anti-clock capstan. List £5/15/.. 
LASKY'S PRICE 

Post 5/- 95/-

on 71n. plastic spool, 
post 1/, 

SPECIAL PURCHASE 

RECORDING TAPE 
Famous manufacturer's surplus 
P.V.C. hue, 1,200ft. 21/ 

ALL LEADING MAKES OF 
RECORDING TAPE IN STOCK. 

SPECIAL SPOOL OFFER 

7M. Metal Spools 1/6. All other 
types and sizes of spools in stock. 

MORE MONEY-SAVING LASKY BARGAINS ON NEXT PAGE 
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E VERYTHING FOR HOME CONSTRUCTOR & SERVICEMAN 

TRUVOX •SENIOR' SPEAKER 
DRIVING UNIT (pressure type) 
Power handling cap. 15 watts peak. 
With 12ft. cinema horn reproduces 
down to 17 cps. 

List £71151, Laskrs 59/6 
Carr. 5/-. Price 

MOVING COIL 
P.M. SPEAKERS 

241n. 17/6. 3in. and 31in. 
516.19/6. tilin. 17/6. dlin. 
1016.29/6. 12in. 
81in. with transformer   
7 x 4in. Elliptical 
10 x 71n. Elliptical   

19/6 
21/-
29/6 
211-
19/6 
32/6 

SPECIAL OFFER 
DUAL CONCENTRIC 

SPEAKERS (15in.) 

Famous make. High Fidelity. 
25 watts, 15 ohms imp., full 
freq. range 20 c.p.s. to 17,000 
e.p.s., resonance 20 c.p.s. 
Complete with crossover unit. 
list £27/4/6. 

LASKY'S 
PRICE £16.19.6 

Carr. 7/6 plus 301- for wood 
packing case (returnable). 

6-VALVE RADIOGRAM 
CHASSIS COMPLETE 

WITH VALVES 
Famous Manufacturer'. Surplus, 6-valve 
3-wave Superhet. 13-50 in. short. 200-
550 m. medium. 1,000-2,000 tn. long. 

LASKY'S PRICE £10/19/6 
nrriage an, .acking 7/6 extra 

S-VALVE RADIOGRAM 
CHASSIS COMPLETE 

WITH VALVES 
3-wave auperlict. 16-50 ra., 200-550 in., 
1,000-2,000 m. Brand new ?dullard and 
Maeda valves-GCS. 6F15, 6LD20. N108, 
U107. Overall diem. 131. long, Gin. deep, 
71, high approx. for A.C. mains 200/250 V. 

LAIDIT'S PRICE 
complete with all valves 

Carr. and Pkg. 7/6 extra. 
Price without valve. Milli-

7 GNS. 

ELECTROSTATIC 
SPEAKERS ("TWEETERS") 

Easy to fit to any radio. TV 
receiver or amplifier. Full data 
and circuit diagram supplied. 
L8H75. For outputs up to 6 
watts, 8/-. 
LSH518. For outputs of 10-12 
watts, 12/6. 
LSH100. For outputs up to 20 
watts, 14/-. 

Post free. 

MUM NOTING COIL TWEETER. 
Imp. 0.5 ohms. f req. range 2,000-2.200 
50 efs. For outputs up to 6 watt.. 2}lia. 
diameter. All poet free. 39,6. 

SPEAKER COVERINGS. large 'docks of 
Ty gan and Soineweave" Speaker Cover-
ing.. Any else piece cut. Send for samples 
and price.. 

ALL-DRY POWER UNITS 
By Decca. Suitable for any bat-
tery radio using 1R5, 1T4, etc., 
671 volts ILT., 1) volts L.T. 

LASKY'S PRICK 29/6 
Post 3/6 

INEXPENSIVE 
EASILY BUILT 
RADIO SETS 

Lasky's Radio Constrwdors' Par-
eels contain everything to build 
up-to-dote and very efficient sets 
at low cost. 

PARCEL No. 1 
Contains everything to build a 4-valve 
3-wave superhet for 200/260 A.C. main.. 
Uses 6K8 6K7, 1397, 6V6 valve.. Attrac. 
tive wood cabinet, walnut veneer, or phuitic 
cabinet aa illustrated. Size 12 s6o Shin. 
deep. CAN BE BUILT FOR £7/19/6 
Can, and packing 26 ,. 

PARCEL No. 2 
Contains everything to buibl a T.R.F. 
3-valve .et for 200/210 AC. mains, medium 
and long waves. Une. 6E70, fiJ7, OVO and 
metal rectifier.. Neat plastic cabinet, 
walnut or Ivory Haub, or wood cabinet. 
Rise 12 x 61 x limn. Jeep. 

CAN BE BUILT FOR DA /1 
',rings and packing 2,6 • w l 

INSTRUCTION BOOK for either above 
het. 1/.. Post (rec. 
CABINETS ONLY. ',belle or wood, 17!6 

Poet 2,6. 
An component, available separately. 

MAKERS' SURPLUS TV 
COMPONENT BARGAINS 

WIDE ANGLE 58 mœ. 
Line E.H.T. trans,. fernix.eube core, 
9-16kV.   25/-

Scanning cone. low imp. line and 
frame   25/-

Ferrox.cube cored Scanning Coll, and 
Line Output Trine.. 10.15 kV., 
ETril winding. Line Trans. Com-
plete with circuit diagram. the pair 50/-

Frame Output Trandormer   618 
Scanning Coils, low imp, line and 

frame   17/6 
Frame or line blocking nee. trans-

former   418 
Cocan Mug. Peetorro. xi-dure  19/6 o...d    

19/8 
liumnag Fricalisers    22/8 
300 1211a. Smoothies Choke.   15/-
Electromagnetic focus coil with com-

bined scan code   25/-

STANDARD 34 mm. 
Line Output Transformer. 6.9 kV. 

E.H.T. and 6.3 v. winding. Ferro -
cube   

Scanning roll.. Low imp, line and 
frame   

Ditto by Lennie   
Prame or line blocking oscillator 
trandormer   

Frame output transformer   
Fortis Magnets 
Without Vernier   
With Vernier   

Focus Colla, Electro-maguetic   
200 m/o. Smoothing Chokes   

19/8 

12/8 
14/8 

4/8 
716 

124 
174 
12/8 
10/8 

*H.P. TERMS & 
CREDIT SALES 
available on 
certain goods 

BAND III CONVERTERS 
TURRET TUNERS 

AERIALS,Co-Ax.CABLE 
Very large stocks. We have what 
you require. 

CO-AX. CABLE 
80 ohms send-airspaced, finest 
quality, stranded. Per yard, 9d. 
Dozen yards 7/6 
Any length supplied. 

17 in. C.R. TUBES 
Rectangular, aluminised or ion 
trap 0.3 heater. Brand £12/1" 
new and unused. 
Carr. and Insur. 22/6, 

BARGAIN 
OFFER! 

LASKY'S NEW 
MIDGET T.R.F. 
CONSTRUCTOR 

PARCEL 

CAN BE BUILT 

FOR ONLY 99/6 
Post de Pkg. 5/. 

Handsome contemporary design 
case, overall size filin. wide, 
41in. deep, 5in. high. 2 latest 
double-purpose valves EBF9 and 
ECL80, contact cooled rectifier. 
For A.C. mains 200-250 v. 
Med. and long wave, 5in. P.M. 
speaker. Plastic cabinet in 
cream, pastel green, pink, blue. 
FULL DATA, instructions, cir-
cuit diagram and shopping list, 
1/6 post free. 
All components available separ-
ately. 
CABINET only, as illus., 12/6 
plus 4/6 post and pkg. 

POCKET VOLT 
TEST METERS 
Two ranges, D.C. 0-250 v. 

and 0-25 v. Complete 

with leads in canvas case. 

las"Y's  Price 

Plus 2/8 pre anti packing. 

Iii leather case 1/6 extra. 

CHASSIS 

We have the largest stocks of 
chassis, A.M. and AM/1.14. 
A.M. chassis, I, m, s, from 7 Gus. 
AM/ FM chassis from 14 Gus. 

FERRITE RODS 
Large selection of Ferrite Rods, all 
lengths, in stock. Price, per rod, 
2/6 to 3/6. 

MAINS TRANSFORMERS 
All 200-250 y. 50 c.p.s. priumy, fined' 
qualtly, fully guaranteed. 
EllAl3. 360-0-350 v. 80 mA. 6.3 V. 4 a. 
5 v. 2 a. Both filament, tapped at 4 volt.. 

19i8 
W1311/7. 250-0-250 v. 80 rnA. 6.3 v. 3 a., 
5 v. 2 a. Both filament, tapped at 4 volte. 

198 
ATM Auto trans. 0.10.120, 200-230-240 v. 

100 watta   19.6 
li.T./341. Tapped input 250.0.2,50, 120mA., 

6.3 y. 5 amps., fully shrouded.. • • 27.8 

FILAMENT TRANSFORMERS 
All 200-250 v. 50 c.p.s. primary, 
finest quality, fully guaranteed. 
6.3 v. 1.5 lump.   5/11 
6.3 v. 3 amp.   9/6 
0-30 V. 2 amp. tapped voltages, 

19/6 

GERMANIUM 
CRYSTAL DIODES 

GEX.00 1/6, GEX.34 W(75 3/6. GEX 
54 and 0A74 5,-, 0113 31. ow 36. 
CO 12E 

20,000 VALVES IN STOCK 
Dere are a few examples of brand 
new surplus and imported valves: 

ELT 7, 7/6 F80 0 8 EBV41 1101! BY88 1418 
B  8/8 
EARC90 10)- EF85 10/8 EZ80 8/8 
EAF42 10/- EF86 me PCL82 me 
EBC41 101- BF80 10/- 513284 12,6 
ECC85 104 6K8 10/6 51.81 19/0 
ECC84 15/- 6V6 8/6 l'1.A2 1006 
ECC83 6K7 5/8 11,63 11/6 
gmleceef 66G077 100/108 11:yYrt 31001 

12AT7 5Z4 gag ryas 104 
I2AUT 8/8 DAF96 PV83 10/6 
12AX7 9/6 DL86 101- SATO 716 
EB89 10/8 DIM 10/. tjAT7 7/6 
EPC82 15!- DF96 101- 1143 7/8 
ECH42 11/6 DM70 384 9/- 
El/H81 11/8 Evsi 12/6 iTt 9/-
FA-UM 10/6 Et.M4 11/8 1R5 7/8 
Alio, full stocks of B.V.A. Valvea and CR. 
Tubeo at the new lower lint prices. 

WRITE POR COMPLETE LIST 

SPECIAL 
RECTIFIER 
OFFERS 

1131.0, 125 v. 30 m/a.... 4/11 
ItM.1, 125 v. 80 m/a.... 5/11 
It111.2, 125 V. 100 m/a.... 66 
it M.3, 125 v. 120 7,6 
liM.4, 250 v. 125 m/a.... 16,/-
RM.5, 250 V. 150 mis.... 21/. 

Post extra. 
Alt makes and types in stock. 
Send to us for your require-
ments. 

LASKY'S (HARROW ROAD) LTD. 

42 TOTTENHAM COURT 
ROAD, W.1. 

Nearest Smt;on Gsodge Street 
MUSeum 2605 

370 HARROW ROAD, 
PADDINGTON, W.9. 
(Opposi.e Paddington Hospital) 

LAD 5075 and CUN 19/9. 

Open all day 

Saturday. Early 

closing Thursday 

(both addresses) 

ALL MAIL ORDERS TO HARROW ROAD PLEASE   
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e MULLARD " 3 - 3 " 
QUALITY AMPLI FIER 

An ideal companion unit to the JASON 
Tuner. A really first-class 3-valve 3-watt 
Amplifier giving Hi-Fi quality at a reason-

., able cost. Mallard's latest circuit. Wive 
line up: EF86. EL84. EZ81. 11,'cluty mains 
• trans. Orin; extra HT and LT for Tuner 

Unit addition. 
Sample treble cut and bane boost controls. 
ansitivity 100 MV for 3-watt output. 
Frequency response s- or - Ide. 40 el, 
to 2.5 kc a. 
Complete amOifier wired and tested with 
quality sectionalised output transformer to 

!earl specification ileer sp'a'rer' 88 8 0 
arr. and ins. 4,8. 

W•re_. •/ /Put ..ocket with Additmna. Smoothint 10/6 extra. 

JASON F.M. TUNER UNIT 87 -105 mc/s 
e 

F.M. r‘Jyra-us/T (n mo,.-10,1 nie,,, 
by Jason. he deaeribe,) In Itailio Conntnic. 
tor. Designer Apprn‘ed Kit uf parts to 
build thi- modern highly ..icressfoi unit. 
drilled chassis .and superior tt 
dinetrared coils. 'can_ Alld iii loiti',. 
entripotimita, rte.. for mils 5 gas.. pmt in>e. 
Bet of I ame. 1;0111 or club. valves 30:-
poet free 1110.grated nandbnek wito PO 
detaiin 13eft free- free with Kit 
IS-hr Alignment Servve.7,8 I 

ELECTROLYTICS ALL TYPES NEW STOCK 
TUBULAR CAN TYPES 

25/25v.. 60 12, 1'7 
50/50 v. 4/503 v. 2, 
100/250 r..... 1,9 
8/450 v. 2,3 
8/500 r. 2 

8+8/451 r. .. 4/6 
• 404so 7. .. 

• 16.600 
18- 10410 r... 5/6 
Id - io,an r. 
18 • 16 i-S/350 v.5,6 

0+8.509 4. 4/3 32+38:350 r. 5/6 
18/450 y... IO • 22/275 y. 4/8 

16,450 v. .. 3.6 50 - 51350 r. 6/6 
16 16/430 r. 5/0 tit 750 r. .... 6.6 
U./150 y. 4,- r.12.6 
32500 r. 64 • 120/275 s. 11/6 
32 32,350 v. 5,8 100 +200,275,12/6 
32+32/450 v. 8/8 110,270 v. .. 6/6 
MIDGET TRANSISTOR TYP28. 2p1v. 4µF 
841. RV 3/8, liti.0 nue 1.6µ1, 3V 3/8: 
22µP 119 06. 

CONDENSERS.-Mica, Sauer Mien All peel 
values, 3 pl. to 1.000. pl. 8d. each. Ditto 
cernimos Oct each. Tubo/us, 450 v. Hunts 
and T.C.C. .001 intd.-.01 and .1,350 v. 
92. each, .02-1/503 v.. 1 - each. .25 Hums, 
1/6 e Hunts. I 9. .001 add. 6k.. 5:8. 
001 mid. 20kr. 9/0 

CLOSE TOLERANCE CONDENSERS 0/Mino. 
107.. TM». I Pi•--5110 pf.. each 1,-: 600 pl - 
5,000 pr. ...cis lia. 1% Type 1.5 0.-
50 cf. (Tot. 1 pf./, 1/9; 56 pf. -500 pf. each 
1/9: 573 pf.-5,000 pf. each 2/... 

RESISTORS.-Peet 

CARBON 
20% Type, tsr.. ad.: 
w. 5d.; 1 6(1.; 
2 ni. 9d. 
10.4, ?woe 
5% Tn." ir 1.-. 
1% Ri-Stab ini. 2/-
W1RK- WOUND 

POT i 
Pre-8e. Min. C.V. 
Type Knurled Slot-
ted Knob. All 
values 25 ohno to 
30 K.. 3/. ea 50 K. 
41.. Ditto. Carbon 
Track 50 K. to 
S Meg. ;I/. 

SCOTCH BOY, EM TAPE, etc. 1.200ft. 
27/-. Long playing 1.8011/t. reels 45 «. 
Kee> ply 31. 3'8 71 ... 4/3. 

FENTERCEL RECTIPIARS. E.H.T. Type, 
Fly-Kook Voltages. 1(3/25 2 kV, 51-; K30  
3.2 kV. 6/9; K3/45 36 kV. 7/3; 113/50 4 kV., 
719; E5.10n s kV 13/6. mo KAIN: 
TYPES.-KM1 12.5 v. sn mA. 4/9; 8112 
125 v. 100 mA 5/8: R113 r2.5 v. 120 mA.. 
7/11: RM4 eno v 250 mA. 16,-; ft11413 type 
270 mA 12/0 R113 250 o 300 mA 21.-. 

SI. 10 ohms 1051 ohms. 

WW.B-W01041) 
3 w. 
10 w 
15 sr. 

10 w. 

:he LAB. coLvea-.. 
etc. Manclird Olor Pots 
21in H igh 
Grade AP Values. 
100 RtiroR to 50 K. 
5.6: 100 K. 5/6. 
W-W EXT. SPEAKER 
CONTROL. 10 0 3:-

23 obosl-113 
10000 1/6 

21-
15,000- 1/9 
33 00,1 
ohms 2/3 

SPEAKER FREE,-Expandei Bronxe 
anodined nets s x 2.3: 12 6 61.1. 

12 x 12in. 4 & 12 x 18In.. 13I-: 
24 x 12in. 9/.. etc Any preferred  sisar 

eRL. 
TYGAZ FRET !Murphy ',batten.. 121n. x 
12in. 8/-; 12 x 181n. 12 x241.... 4;-.etc. 

21°E. VALVES 011ARIX22A/ICDL 
1115,114 716 EA (1.140 9,6 
185 184 7.6 1891 oie 
pi/ 104 8., EB011 9.6 
57.4 041 ECCAS 10,.: 
13AT6 8,13 ECC84 12'6 
1E7 6/6 13.0080 12,6 
,Kg 843 ECP82 18/6 
6Q7 8/8 ECU 42 10,6 
ne87 8.6 EcHal 10'6 
696 7/6 EUL.80 10/8 
6X4 7/6 EF41 106 
13X5 7/6 EFso 10.6 
7C5 9,- BPS« 12.6 
7Y4 8/6 EP91 8.6 
DAP96 9/- EN83 11/J 
DP96 2,- 141.41 10/6 
DK96 9.. EL84 lye Itiyul 

1,96 9,- E Y51 10,0 
LR 10.6 E Z40 06 U Y41 8/6 

SPECIAL PRICE PER SEE 
IRS, 114, 1.4. 184, or 384, or 394 37/6 
DK96 0004 L/AP'93, DL96..., 35.. 
610s 6K7 697. 6V6 37.1 6X3 35/. 
TRANSISTORS. Mfrs -orioles PNP Junc-
tion type Audio Type. 800 kolt 25'1 raW 
916: R.F. and L.O. Kizer Type. 2.3 Mee. 
19;6. All tested srad orirantee I 

Vol.Controls 
Log. ratio., 10.001 
ohme-2 Megobuts. 
Long spiel/en, 1 yr. 
guarantee. Midget 
Ed inwan type. 
No 8w, 3.-; 8.P. 

4,- D.P. ne. 
4,9. Las., Rabe,. SPECYAL-riemi-ate 
10,000 ulnas - Meg- .mared polythene. 
ohms. Lem switch, 80 ohm Coax lin. 
3/ each. Cons plugs dlam.8tandard core. 
1.2. Coax sockets, losses cut. 
1-- Coupler. 1,3. 50%. • y • 
Outfet boxer 4/6. IDEAL BAND 3. 
TRIMMERS, Carmen, 4 pl.-70 M., 9d.: 
Ind pl.. 130 p(.. 1/3; 230 pl. 1/6: 600 pl.. 
1/9, PHILIPS Beehive Type-2 to 8 pf. 
or 3 to 1, each. 
LOI/DSPEAKBIL -PM. 3 otun . 211e, 
Elec. 17.6- 35in. (bondman, 18/6; Siri. 
Rom 16/6: 6i,, Liar. 18.6, 704K. 
Goodman., Elliptical 18/8; 8ir., Itola 80/.; 
10in R. -did A., 25..; 10in WS-1101012. 
99/9: 12m. Pleases 15 ohm with 40.4ta. 
Tweetei tuti Cross Over Pike, 97.1 

8E80 316 
Hun 14K1 
PLC61 10/6 
PCrs0 10/6 
PC18.1 10/8 
PCL83 103 
0L82 10/-
PL83 11/8 
PY80 9/8 
P1/81 9/8 
PY92 8/6 
PY8 10/8 
0V7 8/8 
UBC4 I 9/8 
UCH421,13/6 

80,;;C,ECOAX 
STANDARD Rn. 
diem. Polythene 
insulated GRADE 
" A '' ONLY. 

8d. yd. 

TRS RADIO COMPONENT SPECIALISTS 
70 BRIGSTOCK RO.,THORNTON HEATH, SURREY 
Phone: THO 2188. Hours 9 a.m.--5 p.m., I p.m. 
Wed. Open all day Saturday By THORNTON 
HEATH STATION. 

IIRANSPORMER 84 COIL/WINDING CAPACITY 
AVAILABLE FOR PROTOTYPES it SMALL BUNS. 

Terms C.W.O. or C.C.D. Kindly mate Cheques, P.O.s. etc.. Payees. to c.R.d. Pose ani 
Packing up to lib 7d. 116. 1/. 311) 1.6, 5Ib 2/, 1016 2/9. Bargain Lists 31. 

E 
D 
D 
Y' 
S 
o 

D 
D 
E 

THIS MONTH'S SPECIAL OFFERS 
TRIPLETONE AMPLIFIERS. List price C6/19/6. Our 
price 65/19/6 plus 2/6 postage, etc. 200-250 v. A.C. 4 watts 
matched output for 2-3 ohms. Size only 8 x 4 x 4fin. high. 

VALVES-6S.17GT, 6V6GT, 6X5GT. 

Special Feature of Treble, Middle and Bass Controls. 
ALL >17.:W & GUARANTEED 

SINGLE-PIECE THROAT MIKES. 1/- each. Post etc. 
3d. each. Could be used for electrifying musical instruments. 
'MIDGET BATTERY ELIMINATORS. To convert a0 
low consumption Portables for Mains operation. Mains input 
200/240 v. A.C. H.T. output 85 v. 10 mA, L.T. output 1.3 v-
125 mA. Size 3.7 x 2.5in. Actually smaller than H.T. battery 
alone! SPECIAL PRICE OF 551- plus 2,6 post, etc. 

NEW & GUARANTEED 

ANY PARCEL 
INSURED 
AGAINST 
DAMAGE 

IN TRANSIT 
6d. extra. 

DAP93 918 
DP911   9/6 
Dian   9,6 
1)1,96   9.6 
DM70   7/11 
141711   7,6 
E A 110130 7'8 
ER91   6,6 
EMU  8/6 
ECC84   10'. 
ECC.15   9,6 
801455 9/8 
ECIA0  811 
EF.H.   9 - 
E1080   8/3 
EP8.1 
E069 
E031 
81.32 
EL91 
E Y51 
Ez80 
Ezsi 
0732 
G17.34 
muu 8,11. 

12'6 
9'11 
6.11 
3/11 

9/-
11H 

9'6 
12/6 

13/11 

SURPLUS. NEW & 
GUARANTEED 

VALVES 
ALL TESTED BEFORE 

DESPATCH, I 

PCL83 13/11 
PY80   8/3 
PY81   808 
PY31   1116 
P230   15/11. 
P1.1.1  17/6 
(1041   8/-
MAI   9111 
UCH1X Si. 
171.8)   11/8 
U25   13/6 
UY41   7/6 
1J75   7/6 
Will   7/6 
IA70   1216 
1C30  1016 
11120   10/6 
1850   10/8 
IRS   7'11 
163   7,-
1T4   7/-
394   9/-
395   9/6 
384   
3V4   
5Y8OT 
57.411 

81-
8/-
7/6 
96 

Post, etc. 6d. 

per valve extra 

over a free. 

51180   3/11 , 
1111A6   616 
ULM   71-
i1101   13/6 
6010   14/9 
009   12/8 
«70   2111 
51...10   7/11 
1197G   813 
69711T 8/11 
6VIKIT 5/11 
1001   14/11 
1006   116 
12A137   7/6 
12K70   7/6 
12970 716 
1467   13/6 
251.601 91-
22Z40   9.• 
43A3   11,6 
33W4   7/8 
35Z40   7111 
,147   616 
954   1/6 
955   8/11 
926   946 
95s   3/11 

172, ALFRETON RD., NOTT!NGHAM 

ASK ARTHURS FIRST 
LARGE STOCKS OF VALVES and C.R.T.s. METERS, 

Ayo, Advance, Taylor, and Cossor Oscilloscopes in 

stock. AMPLIFIERS, Leak, Trix & Quad. GRAM 
UNITS, Garrard & Collaro. Col1aro TRANSCRIPTION 

UNIT 2010PX. 

LOUDSPEAKERS, Goodmans, Wharfedale, WB 

Tannoy and leading makes. PICK-UPS and STYLI of 

most makes. TAPE RECORDERS, Grundig, Philips, 

Truvox, Playtime & Ferrograph. 

LATEST VALVE MANUALS 

Mullard, 10/6; Osram & Brimar No. 6, 5/- each; 

Osram Part 2, 10', 

Postage 9d. each extra. 

PARTICULARS ON REQUEST 

Terms C.O.D. OR CASH with order. 

EST, 

PROPS: ARTHUR CRP "1' . LTD. 

GRAY HOUSE, 150-152 CHARING CROSS ROAD, LONDON, W.C.2 
TEMple Our 5833,4 and 4765 Cables: TELEGRAY. LONDON 
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TAPE RECORDER 
"IT REALLY DOES SOUND BETTER THAN ANY OTHER" 

PRICE . . . Including CRYSTAL MIKE 
and 1,200ft. reel of PLASTIC TAPE. £49./0 0 (oay. e3WITEH 

a x:ra,n) 

(Pb. El - carriage and Insurance of which .1 
refunded on nuns,' of Packing Case.) 

TESTED AND APPROVED AT THE TRUVOX LABORATORIES 

IT INCORPORATES: The NEW TRUVOX Mk. [V TAPE DECK to-
gether with tht "fidelity" MODEL HF/TR2 TAPE AMPLIFIER (both 
fully described on this page), and a Rola 10 x 6in. P.M. speaker. 

BEFORE CHOOSING YOUR TAPE RECORDER YOU SHOULD 
HEAR THIS MODEL—TRULY "Hi-Fi" RECORDINGS ARE 
OBTAINABLE and it is comparable to much higher-priced Recorders. 

Alternatively send S.A.E. for ILLUSTRATED LEAFLET. 

CREDIT SALE: Deposit £121 - nl t monthly payments of £1.1.0/3. 

RIEL PURCHASE: Deposit £21,15le and 12 monthly .,nn,-..t. of €3,5/11. 
 MI IINM 

A COMPLETE KIT OF PARTS TO BUILD 

The "fidelity" TAPE AMPLIFIER Model HF TR2 
including POWER SUPPLY UNIT 
FOR £1200 s"' ONLY . .  
'This amplitler t,:,. been 
expressly ilesktned to meet 
the requirements of the 
enthuabests for High Fidel-
ity reproduction It is 
basal on the very successful 
slmirn, completed ny the 
Mollard Technicians and only 
really high-grade components 
are incorporatali truly 111(1H 
FIDELITY Reconlings are 
obtainable whilst " reproduction is usure I by use of a high-quality Output 
Tramformer by Gilson It incorporates a " magic eye" Recording Level hellcat,, o 
two-paition equaliser for 311n. and nin, speeds and an effective Tone Control arrange' 
mend. Monitoring and ExtensMn Speaker Socket are incorparated olld in addition is 
positio,, in pros-blest ta enable t to be use I (Is an independent Amplitier for Gramophone 
Retemls or Radio Tuning Unit. Overall sire: Ills, x lin, high. Suitable for nearly ..11 
male, of Tape Decks When ordering. Plea» adviee make 01 deck in use. 
THE ASSEMBLY MANUAL PRACTICAL DIA9RAMS. etc. art available for 2;9 or 
send S.A.E. tor brief details. 

WE ALSO SUPPLY THE HF/TR1 ASSEMBLED AND READY FOR USE 
FOR £16.0.0. (Plus t/- earr. ,t met. H.P. TERMS. Deposit QS and S monthly payment. 
of Q].. CREDIT TEEMS: Deposit £4 and It monthly payments of £1/9.4. 

THE NEW TRUVOX MkIV 
TAPE DECK 

UNDOUBTEDLY ONE OF 
THE BEST TAPE DECKS ON 

THE MARKET. 

PRICE £27.6.0 Plui 10l Mn. 
end irisa 

CREDIT TERMS: Deposit E13/12, and 9 mouthlt 
payment: of 22110;... " 

U.P. -ERNS, Deposit £13/1.31- sal 12 monthly payments of 91/15/1-

SPECIFICATION:—•3 B.T.H. shaded pole motors with silent friction drive eliminalle '-
wow find flutter. • Push-button controls. electrically and mechanically interlocked 
(patented). • Patented electric-type push-button controlled braka • Inching to 
asaist editing: tape loading on the drop-in principal aecommodation for reels of Tio 
diameter. • Tracklna sense. To BritiM and American standards • Playing times: En 
to 3 hours with L.P. Tape or 2 hours with Standard Tapes. co Two tracks side by side 
with safety gap. • Playing time indication by precision revolution counter or large 
visml type indimtor plate acconling to choice Positive Azimuth adjustment of Record 
Player Head. • High impedance Heads • The metal work is Gold Hammered (WM. 
• Overall size lalin. x 1212 in. Iront ufp of face of panel, overall de,ith Sin. 

The Mk. IV DECK CAN ALSO BE SUPPLIED INCORPORATING PRECISION REY 
COUNTER for £30 9 -. H.P. TERMS: Deposit £15/4/8 and P2 mouth. of 51 
CREDIT SALE: Deposit £2;12/ mat 9 months of K1/115/10-

------------------- -•-

Horne Coneeractond WE MAKE SPECIALLY REDUCED 

BUILD YOUR OWN "Hi—Fi" TAPE RECORDER 
WE OFFER YOU 
o Th.: model }IF 'IR2 AMPLIFIER and POWER ustr, both tuns 

usernbled. together with the T UVO X". MK IV TAPE DECK for .... 238 10 
ALTERNATIVELY as above but the HP/TR2 Amplifier and P/Unit 
sa s, COMPLETE KIT OF PARTS   £35 0 

ito the model HFiT132 AMPLIFIER and POWER UNIT both fully assem-
bled, together with the ' IttIVOX TAPE DECK Incorporating 
PRECISION REV. COUNTER  £41 10 
ALTERNATIVELY ue above but the HFOTR2 Amplifier and P/Unit 
▪ - COMPLETE KIT OF PARTS   £34 0 

(c) The model EIF/TES AMPLIFIER and POWER UNIT both fully assem-
bled, together with the COLLABO TRANSCRIPTOR   £35 0 
AIZERNATIVELY as above but the HF/TR2 Amplifier and P/Unit 
as a COMPLETE KIT OF PARTS   C..31 10 

plus 12/6 Corr and Insurance. 

PRICES FOR COMBINED ORDER3 
OR ADD TAPE TO YOUR EXISTING 
AMPLIFIER • . . WE OFFER YOU 

(a) The Model HFiTRIP TAPE PRE-AMPLUTER together wit's the 
TRUVOX MK IV TAPE DECK   £35 0 

O (b) ALTERNATIVELY as in (a) above but Truvox Deck incorporating 
PRECISION REV COUNTER  £99 

(e) The model TUPTIUP TAPE PRE-AMPLIFIER together with the 
COLLABO TRANSCRIPTOR Tape Deck   £31 13 

PLEASE INCLUDE 12/3 to cover cost o. Cirrhes and Icauraece. 
HIRE PURCHASE and CREDIT SALE TERMS are araitableo,, all equipment (e.cg« nu, 
Kits ol Parts). Send S.A.E. Ir details. 
NOTE . . The (Adler° Trameriptor is is, short supply and there may be a delay in 
delivery We will however book an order. 

The Deck switches of the Trameriptor have tobo' wire I-up: We will eximpiefe -his 
wiring. for use with either the HP TR2 or the 111,TR! P tor an •ot m (.• tr, • ai CI. 1 

TO COMPLETE THE RECORDER ... WE OFFER 
The Portable Carr mg . 
Centel Mike . Ralo to• fr I/ M. 
SPEAKER .1.200 ft. Pla-Ile Tam( ea £8.10.0 

STERN'S TAPE 
PRE-AMPLIFIER 
and ERASE UNIT 

Provides the "Lnk" between the 
HIGH-QUALITY AMPLIFIER and TAPE 

MODEL HF TR1.P . . . A completely -eacinbled Pre-Aniplider with owi, Power Supply, 
Con be supplied correctly snatched for use with Trurox, Bienell or f ollaro Decks, and 
incorporates Recording Level Indicator and Monitoring fuilltles. 
Pleme end 8.A.E with any inquiry- C11.100 (Phu 1/- cart. 

. PRICE • and Manama» 

o 

A VJ‘N C E NEWS !!, he ,ï`jiil4,toin,,i-li'.'1!„itli'iriï;'z;t:.. 
and (lie correctly matched HP 'IRLA TAPE AMPLIFIER Price le only 
39 ORS, 

si111111111.  1 Open Monday to Friday 9 a.m.-6 p.m. Saturday 9 .1. r, —I p.m. 

STERN RADIO Li U 
(DEPT 10P/W) 

109 & 115 FLEET ST., LOON, E.C.4 
Telephone, FLEet St. 5812 3/4 
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IT'S MUCH 

BETTER 

MODERNISE YOUR IT'S MUCH 

OLD RADIOGRAM CHEAPER 

THE NEW ARMSTRONG P.B.409 • THE ARMSTRONG MODEL A.F. 105 • 
AM/FM RADIOGRAM CHASSIS • AM/FM RADIOGRAM CHASSIS • 

PRICE • A Genuinely Hand Made Chassis • 
• glOG n ', Developed to meet the 

`a's' .a.. `" • nee& of those who 
(Plus 7/6 care. empire really high 
and ins.). e quality radio and 

TERMS: Credit • rrdfor:',rrroolo",e,oti°0°, beu.t. 

Delimit 6717 i" • penee m lack of room In 
and 9 monthly e or p 

PaYaleata e e cabine0. cannot con-
C2/14/.. H.P• "older the normal high. gait ,„ew - 
Dep.•fidelity eyelet». The %if aorj 
and 12monthly • A P.103  is go good go. or 
payment. than man of the 
51/7C. 

BRIEF SPECIFICATIOlk - 
A 9 valve line up employing the latent NULLARD 
preferred-type valves.. • Provides complete coverage 
of the VHF/FM Tramodweione. plue the SHORT. 
MEDIUM and LONG wowed. • Han Push-Pull output. 
with negative feedback, for 6 watte Peak output 
• Quick action " Piano Key" Selectors and separate 
Km. and Treble Controle. • Has" Magic Eye" Tuning 
Indicator. • Dimenskas 13M. x ill/n. x Sin. high. 
DIO Ore Win. 53in. 

y 
• high quality amplifier, and 4.ted units. Independent • 
•and continuouoly variable Baas and Treble controls give a e 
e wide range of control. SEND LAR. FOR DETAILS. 
• PRICE £37 (Plus 7,6 carr. and inn.). 

CREDIT SALE TERMS: Deposit 89/5/- and 9 monthly • 
• iiiiymentet of £3i7 ,10. 
SHIRE PURCHASE TEEMS: Deposit £18'10/- and 12 e 
•monthly payments et £1 ,14,4. • 

HOME CONSTRUCTORS!! 
BUILD YOUR OWN " Hi-Fi" 

LOUDSPEAKER SYSTEM 

WITH W•B'e WELL KNOWN RANGE OF READY-TO-
ASSEMBLE CABINETS. ALL ARE BEAUTIFULLY 
MADE AND FINISHED AND VERY EASILY ASSEM-
BLED. ONLY A SCREWDRIVER IS REQUIRED. 
THEY ARE PACKED FLAT IN CARTONS AND COM-
PLETE WITH SCREWS. 
WE SHOW A FEW HERE BUT OTHERS ARE AVAIL-
ABLE. SEND S.A.E. FOR LEAFLET. 

CALL IN AID LISTEN TO THEN. 
THE JUNIOR 
BASS REFLEX 

CORNER CONSOLE 
A new contemporary-style 
cabinet, apecially deeigned 
to give maximum repro-
duction quality from Sten• 
torian Hin. or 191u. units, 
with provision for Tweeter 
Unit, if required. Measures 
3311t. X 22/in. x 181In. 
Price gpigi- or with the 
ltin. Stentorian Speaker 
£1311218 or with 101n. 
Stentorian Speaker 
814/8/8. 

T. e"PRELUDE" Hi Fi 
CONSOLE CABINET 

Taken any make of tape-
deck or record player 
anaplifier, pre-amplifier con-
trol unit, and radio tuner. 
Size 33In. x x 191in. 
Height above baseboard I. 
SIM. Price £13/13 

HIRE PURCHASE and CREDIT SALE TERMS. assembled. 
ALE At' A 11..3 It 1. E . . . SEND S.A.E. for detail.. !Type " A " Unit Complete Kit PRICE £2,9113. 
WE ALSO HAVE THE GCODIAANS SHERWOOD - " Unit. Complete Kit. PRICE 22/15/.. 

ENCLOSED IN STOCK. (Carriage and insurance is 2i- extra./ 

UNIDO UNIT 
IThu is IDENTICAL to the Stern's F.M. Tuner illustnited 
• above, but in addition incorporates the MED1UJ WAVE-
§ BAND and thereby al. provides, a selection of foreign 
I stations. PRICE £18.1a.0 (Plus 7/13 our 

ITERMS:-(a) H.P. Deposit £9 fb- and 10anmd oinnt.hIly pay-
ments"( 21./1. 1.; (b) Credit Deposit £4/111(- and 9 monthly 

THE " PRELUDE" I ot..7»....t. ot 21/14/7. Send S.A.E. II farther data re-

BASS REFLEX li 

CORNER CONSOLE I HOME CONSTRUCTORS... You eln build 
has been specially designed to till« 
Thia most attractive cabinet (a) The" fidelity" P.M. TUNING UNIT FOR 

utilise the natural acoustic I (b) The "fidelity" AM/PM TUNING UNIT for 
Properties the wall'', and 
lu also obeiouely eultable tot I The COMPLETE ASSEMBLY DIAGRAMS and INSTRUC-
me where ewe-saving Is • TIONS CAN BE OBTAINED FOR Lti each 
ozensideration. It le munilly i  
constructed to take every 

'I''''''',e e  Bter't"daa Hie. STERN'S POWER SUPPLY UNITS 
or 10in. units, with movieion _ 
for Tweeter Unit. Size l sully smoothed with all output connections terminated to 
33in. x 21In. x in, price connecting Blocks, thereby enabling eme of connecting 

Stentorian Speaker £14/13/8 A.ClIct,n, are Immediately ...meted la thio way). Overall 
210/10,43 or with the ain. Ito a Radio Tuner Libil is AmPliller. etc. (the Compact 5 

or with the 10in Stentorian else of Units is Olin, $11n. x 41in. high TWO MODELS 
215/9/8, I ARE AVAILABLE. Type "A" Unit provide. 250-300 volts 

at up to 70 Ma. and 6.3 volta at 31 ampe. 

The ' PRELUDE ' Hi Fi PRICE £2.17.6 (PPG 2/. marc. and im.) 
TABLE CABINET I 
Designed to take any make Type " B " Unit provides 230-300 voile at up to 100 mia• 
of Tape Deck or Single 1 and 6.3 volts at 31 ampo. 

changers) Amplifier, Pre- PRICE £.3.3.0 (Plies 21- carr, and los.). 
Record Player (not Autol 

and Radio Tuner. Price I WE ALSO SUPPLY THESE UNITS AS COMPLETE HITS amplifier Control Unit, 
OF PARTS 

19in. x 191in 
£911916. Sine loll.. x I A detailed wiring-up leaflet la supplied (thi, is available 

separately for 9d.), amid they aro very quickly and rattily 

THE DULCI 
MODEL H3. 
COMBINED 

AM,FM 

RADIOGRAM 

CHASSIS 

This neslel is very 
similar to the model 11.4 described above but covers 3 
WAVEBANDS instead of 4 (omitting the Short Band) and 
is for 3 ohm Speakera only. Overall size is as for the 11.4. 

PRICE £20.17.0 tPluri 7,0 care. and 

CREDIT TERMS: Depoeit £.5/4 3 and 9 monthly pay-
tacots of 21118/4. H.P. TERMS: Deposit £10/8,8 and 
12 monthly payments of 19 4. 

• 

Stern's " fidelity " F.M. TUNING 
IUNIT.„-„vo 
1 Tinier incorporal big 
the (ateU Nullard 
Permeability Tuned 'Unit. Price 1./0.11-

bled leom Power 
I Supply: 

£14.10.0 

'(Plus 7'6 rare. and leal. 

'TERMS: (a) H.P. Deposit 
nib!» and 9 monthly paymesda of 113,4: 
lb) Cm« Deposit 23/1211 and 9 monthly Payments of 
£1 ,61. Provides "ELM •. reproduction with any make 
of Amplifier and many Radio Receivers. It incorporates: 
• The latest Valve line-up-ECC85 2 type Ere, EF91 

!and E3180. • A " m ps a 6.3 25 250 volteI Magic Eye" Indicator. • Power RECORD PLAYERS 
consumption is 1.7 a z v-flte and met. at .  

THE DULCI MODEL H.4 
COMBINED 
AM 'FM 

RADIOGRAM 
CHASSIS 

A .1 Waveband 
Reeeiver designed 
1..i first-rate re-
m I action of 

Radio and Gram. 
PRICE 

£24.6.6 
(Phu 7/0 care. a 

ins.). 
CREDIT TEEM: Deposit £8 Et. and 9 monthly pay-
ment. of £24 ,7. H.P. TEEMS: Deposit £12:3 3 and 
12 monthly payments of £1/21. 
BRIEF SPECIFICATION:-
• Cover. Short, Medium, Long and F.M. Wevebanda 
• Employe full A.Y.C. 
• The Latest 7-valve line-up 
e For 3 or 15 ohm P.M. Speakers. 
• " Magic Eye" Tuning Indicator. 
• Excellent Tom range up to 4 watts output. 
• Internal aerial for local stations. 
• Overall size 12in. x x 711n. high. 
A good Quality Chassis and Well Recommended. 

THE DULCI MODEL H.4T 
Combined AM/F11 Tuning Unit 

Incorporating own Power Supply. 

MODEL HAT. This model is the " TUNER UNIT VER-
((ION" of the H.4 Radiogram Chattels Illustrated and 
described above. It has the same coverage of A.M. and 
P.M. Wavebande (4 altogether) end precisely the mime In 
size and appearance. except that it has three Control, 
only. being: TUNING. WAVECHANGE and Volume Or, 
Off, mounted centrally on the chassis. A self-cold .. .r...1 
Tuner Incorporating own Power Super, 

PEI« 
(plus 7/0 carr. g ins.) £20.17.0 

CREDIT TEEMS: Deposit 85/4,3 and 9 monthly pay-
ments of fill«. M.P. TERMS: Deposit £1,0,13/6 
and 12 monthly payments of 194.  
• 

" FRUSTRATED 

EXPORT • alb 

ORDER" 

The Couac Mode' 11.111111111 J.:110 
527,X 4 Valve "All-
dry" Battery 

Portable. Ma» r .‘ • 

" e ra £6.1 5.0 a geri 

Plum 5/. cam. A im. 

Comdata of a 4 valve Solo-ri -t Receiver covering Medium 
Waveband 187-575 metres. and two Short Waveband. 
13.6 to 1311 metres. The new low consumption valvea 
are incorporated anti the whole Is accommodated In an 
attractive robuelly made cage. Battery required Is 90 
volt« and 1.4 volts ( 10 t and is external to ease. 

1STERN'S " COMBINED A.M. and F.M. THE VERY LATEST MODELS 
ARE IN STOCK 

MANY AT REDUCED PRICES!!! 
TRANSCRIPTION UNITS-AUTOCHANGERS 

SINGLE RECORD PLAYERS 

Send S.A.E. tor ILLUSTRATED STOCK LIST 

CASH ONLY OFFER! !! 
This latest Brand 
AUTOCHANGER 

£8.7.6 (Elio 

n,- earn:Intl nosh 

• Minimum base-
board sire re-
quIred 14m. x 
12 lin..withheight 
above 51i,,.,3 
height below I 
baseboanl 
21in. 

New B.S.R. MONARCH 4-SPEED 

4111e\s'i 

WE ALSO HAVE A FEW ONLY 
COLLARO MODEL 456 4-Speed " Mixer" Autechangens. 
The Units are BRAND NEW and incorporate the STUDIO 
- 0 - Pick-up. PRICE £8.19.6 (Plua 51 care 

and Ins.). 

Open Monday to Fr/day 9 a.m.-6 p.rn. 

Saturday 9 am.-) p.m. 

STERN 
RADIO LTD. 
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STERN'S REMOTE CONTROL UNIT 
Destencd in particular tor use with the MULLARD 5-
10 Man AmnEfier. 

sult.1 tor 
• pie domestic in' 

'deflation as an 
alternative to the S75} ajak 
int.re elaborate Pre• • sigaelf 
amplifier (shown 
and described op-
toeite). Tone Control laud:ties are 
really excellent and in conjunction with the " 5-10 " MAO, 
Amplifier reproduction le of very high quality. Perfectly 
rentable for use with all the popular Record Players (B.S.R. 
('ollar,, Garrard) and the modern Radio Tuner Unite. 
Front Panel contains, (a) Coloured Indicator; (b) Separate 
BASS and TREBLE CONTROLS: (e) 3 position Selector 
Switch; (d) Volume Coated. Inputs on back for Radio 
and Gram and Gram equalising be incorporated. 
FULL DATA le contained in the 5-10 MAIN AMPLIFIER 
MANUAL at 145 

THE MULLARD "3-3" QUALITY 
AMPLIFIER 

A email l'ompact Amplifier capable of VERY HIGH 
QUALITY REPRODUCTION on both RADIO and 
GRAM. 
PRICE for Complete KIT OP PARTS  

(plue 5/- caer, S In..) 
Alternatively supplied ASSEMBLED and 68.12.6 
READY for USE.   

(plug 5/. caer. A Ina.) 
The complete SPECIFICATION and ASSEMBLY DIA-
GRAMS are •vailable for 1 /IL 
Developed from the very popular 3 valve 3 watt Amplifier 
designed lo the ?dullard Laboratories. We strictly adhere 
to their specification but in addition we hove added switched 
equalising for L.P. and 78 record, and a position for Radio 
Inputs, plus additional power to feed a Radio Tuning Unit. 
Extremely Monde to assemble and Ideally suitable to 
incorporate with an F.M. Tuner and Record Player in a 
email installation. 

BRITAIN'S FINEST"Hi-FrAMPLIFIER 
The GENUINE 
WILLIAMSON 

"Still sets the stan-
dard !or all 
amplifiers." 
Many ver. 
Mons of the 
Williamson 
have been 
offered to 
the public 
at various 
low prices. 

but the "only 
Williamson" is the Amp-

lifier built to the designer's 
specification and employing the 

very higheat grade Components that he specifiee, i.e. PART-
RIDGE TRANSFORMERS. CHOKES. etc. It is only In 
doing this that the exceptionally high standard that has 
made this Amplifier so famous. particularly in America. in 
obtained... WE HAVE DONE THIS I I I ... and we offer 
theme KITS OF PARTS, Including Partridge and other 
high-grade Component'', ate follows:— 
la) To build the MAIN AMPLIFIER ONLY £14.10.0 

(illustrated above) 
(b) To build the TWIN POWER SUPPLY 
UNIT only  £13.10.0 

(insufficient space to illustrate this) 
(c) COMPLETE KIT to build both above £27.0.0 
We will also supply COMPLETELY ASSEMBLED and 
will be pleated to quote. Credit and H.P. Terma are avail. 
able. The complete SPECIFICATION and general ASSEM-
BLY INSTRUCTIONS are available for 3/8 

Our "fidelity " PRE-AMPLIFIER. illustrated and des-
cribed above, or alternatively the RCA Pre-Amplifier at £16,5,., is recommend.' for tom y ith tbe Williamson. 

Price of COM-
PLETE KIT 
OP PARTS 

(Pk"' 5' £7• 10• 0 Garr. Im./  

WE ALSO OFFER IT ASSEMBLED 
and READY FOR USE . for £9.10.0 
(plus 5l- care & ins.) 
This amplifier has proved one ot the most popular models 
yet offered to the HOME CONSTRUCTOR. It provide. 
really excellent reproduction up to 8 watt., employing 
(Wee in push-pull and incorporating negative feedback. 
Provides for the use of both 3 and IS ohm Speakers. The 
complete SPECIFICATION and BUILDING INSTRUC-
TIONS are available for 141 
" Wire-to-Wire " Diagram. are Included and all Cont. 
nonente are available separately 

DEPT. 119 W 

109-115 FLEET ST. 
LONDON, E.C.4 

Phone: FLEet Street. 5812-3-4. 

SPECIAL CASH ONLY OFFER!! 
This very attractive PORT-
ABLE AMPLIFIER CASE to-
gvther with a good quality 
GRAM AMPLIFIER and a 
tnatched 61in. P.M. SPEAK-
ER. LY ALL FOR £83.6 
ON 
(pile, 7/6 care. A ina.) 
The Amplifier ton-
elate of a 2 Stage 
design incorporat-
ing the modern 
IS.V.A. valves types 
Eœ83. ELES plus 
Ezeo Rectifier and 
has separate BASS 
and TREBLE CON-
TROLS. The Portable Came w111 also 
aceommodate almost any make of Autochanger and la 
attractively finished in Maroon and Grey colour Re:Me 
—WE ALSO SUPPLY SEPARATELY:— 
(s) The 2-Stage (plus Rectifier) AMPLIFIER £4/2/6. 

• • HIGH FIDELITY 
AMPLIFIERS TUNING UNITS 

: PRE-AMPLIFIERS : FOR THE : RADIO RECEIVERS 

• 

 HOME CONSTRUCTOR'  
COMPLETE KITS OF PARTS FOR THE "Hi-Fi" 

QUALITY OF THIS NATURE HAS NEVER BEFORE BEEN OFFERED AT SUCH LOW COST 

The MULLARD "5-10' STERN'S " fidelity " PRE-AMPLIFIER-
MAIN AMPLIFIER TONE CONTROL UNIT 

" A design for the Music Lover " 

ENTHUSIAST 

Probably 
the most popular and 
eucemsful Amplifier 
yet designed and 

certainly needs no recommendation from us. Our kit is 
complete to MULLARDS specification including the lateen 
PARMEKO ULTRA LINEAR OUTPUT TRANSFORMER 
and the recommended ?dullard Valve line-up. All specified 
Component@ ore *mooned and Power Supply le available to 
drive a Radio Tuner Unit. 
PRICE OF COMPLETE KIT OF PARTS £910.0 

(Plus SI- sere. S Lae.) 

or alternatively we supply— 

FULLY ASSEMBLED AND TESTED for £1 1.10.0 
(Plod 5,- corr. ins.) 

WE ALSO OFFER THE "5-10" INCORPORATING 
THE LATEST PARTRIDGE ULTRA LINEAR OUTPUT 
TRANSFORMER FOR AN EXTRA £1 13,-. 
The ASSEMBLY MANUAL containing FULL SPECIPI. 
CATION is available for 1/(5 It also includes full data 
on the REMOTE CONTROL UNIT. 

'Itou unit can be used with any Main Ampliller. Briefly 
it has inputs for all types of MICROPHONES, HIGH 
and LOW GAIN PICK-UPS and a RADIO TUNING 
UNIT. It incorporate, (a) GRAM EQUALISINO CON-
TROL. (b) STEEPCUT FILTER. (e) Continuously 
variable BASS and TREBLE CONTROLS, a variable 
OUTPUT CONTROL which enable. Its use with any type 
of Amplifier, and Jack Socketa are incorporated for TAPE 
RECORD and TAPE PLAYBACK. 
Used with the -" the reproduction le comparable to 
that normally associated only with the very expensive 
commercially made High Fidelity Amplifiers. 66.6.0 
PRICE OF COMPLETE KIT OF PARTS. 
WE ALSO OFFER IT ASSEMBLED READY FOR 
USE 28 (plus 5). carr. & inn.). 
The ASSEMBLY MANUAL contains full specification 
and I. available for 1/6. 

SPECIAL PRICE 
REDUCTIONS-WE OFFER 

(a) The COMPLETE KIT OF PARTS to build both the MULLARD 5-10 and the REMOTE CONTROL 

"rr 
(I:) The e' COMPLETE KIT of PARTS to build both the MULLARD 5-10 and the " fidelity " PRE-
AMPLIFIER-TONE CONTROL UNIT for   
ALTERNATIVELY WE WILL SUPPLY ASSEMBLED and FULLY TESTED. as follows:— 

(a) The MULLARD 5-10 and the REMOTE CONTROL UNIT for  £14.0.0 
CREDYZ SALE TERMS: wiliy- Deposit and 9 monthly Payments 01 £1/5/8. LP. TERMS: £7 Deposit and 9 monthly 
payments of 1711 

£18.18.0 The NULLARD 5-10 and the " fidelity " PRE-AMPLIFIER-TONE CONTROL UNIT for   
CREDIT SALE TERMS: £41151- Deposit and 9 monthly payments ol EL14/7. H.P. TERMS: £9 9'-
Deposit and 12 monthly payments col 17,6. 
THE ABOVE PRICES ARE SUBJECT TO 21/13/- EXTRA IF PARTRIDGE TRANSFORMER IS PREFERRED 

WHEN ORDERING PLEASE INCLUDE IC to cover coot of Carriage and Ic-or 

£11.11.0 
£15.15.0 

APÁRT:LITÉRerg OF I THE FOLLOWING HIGH I 
"HIGH QUALITY" I FIDELITY AMPLIFIERS I 

8-10 WATT 

AMPLIFIER ARE IN STOCK 
Mn. powereup' I STERN'S COMPACT . 5-8." A 2-stage high sensitivity 
ply available Amplifier having separate BASS AND TREBLE Control. 
for Radio Tun- I and GRAM EQUALISING. Developed for high quality 
log Unit. with  reproduction, includes separate Power Supply Unit 

spare power available to drive £8 16 0 I 
0 UllOr. 

THE DULCI MODEL D.P.A.10. A 10 watt • Ultra 
Linear " High FM dity Amplifier with £19.19.0 
separate PREAM-TONE Control Unit 
THE D0101 MODEL 1111. A self powered AbliFM 
Tuning Unit combined with a " Hi FI" Pre-Amplifier 
Tone Control Unit—all on one £29.3.10 
Chaireis. 
THE ARMSTRONG MODEL A.10 Mk. D. With asso-
ciate PREAHP-TONE CONTROL UNIT. this modfd 
ix perfectly consiatent with Armstrong'o £.32.0.0 
very high reputation. 
THE NEW LEAH " VARISLOPE " PRE-AMPLIFIER 
together with the TL/12 plus AMPLI- £34.13.0 
FIER. 
THE " VARLSLOPE " la available £15.15.0 
+eparately for   
THE ROGERS " JUNIOR." With associate PREAMP-
TONE CONTROL UNIT £26.0.0 
THE RCA ORTHOPHONIC.. 12,F) watt high 
Fidelity Amplifier and aaxoclate PRE- 
AMPLIFIER TONE CONTROL UNIT 

HIRE PURCHASE and CREDIT TERMS are available on 
all models. 

Illustratee and Descriptive leaflets are available. Send 
S.A.E. 

F.M. TUNING UNITS by MOST OF THE LEADING I 
LtANUFACTURER8. 

(b) The PORTABLE CARRYING CASE  ES(17:6 
(c) Olio. P.M. SPEAKER   1619 

Carriage and Insurance 4/- extra 
We also have a inmiler PORTABLE CASE ideal Inc Rowed 
Playera, PRICE ONLY 8.3/3,- (plus 9/- care a ine.). 
Attractively finlehed la hIgh-grade Rexlue and robustly 
constructed with initial meeaurernenta at 19) > 154ta. high. 
It will therefore accommodate all makes of Record Player. 
Including Autochangers. An uncut baseboard le also 
minified. 
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RECEIVER 
TYPE R.1392 
Frequency 95-150 Mc/s (2-3 
Metres). Air Tested 15 Valve 
Superhet. Valve Line-up: 
1st and 2nd R.F. Amp. VR.136 
(EF54); 1st Local. Oscillator 
V.R.65 (SP61); 2 Oscillator Multi-
pliers V.R.136 (EF54); 3 I.F. Amp. 
V.R.53 (E.F.39) ; AGC. 6Q.7. Output 
6J5; Muting V.R.92 (EA.50) ; Noise 
Limiter V.R.02 (EA.50); B.F.O. 6J7; Mixer V.R.136 
(EF.54); De Mod. 6Q7. Normally Crystal Controlled 
but can be tuned over 95 to 150 Mc/s. Power supply required: 240-250 
volts at 80 mA. 6.3 volts at 4 amps. Size 10 x lOtn. X 10in. Standard 
Rack Mounting. 
Complete with valves and circuit diagram 

Packing and Carriage 10,- extra. 

TRANSMITTER RECEIVER No. 19. Mk. II 
Frequency coverage 2 to 8 mc/s. for R/T. MCW. CW. Superhet 
Receiver 465 kc/s. I.F.'s BFO etc. Receiver line-up: 610 RF; 6K8 
Mixer; Two 610 I.F.'s; 6B8 Det. Transmitter line-up: 6103 Mixer; 
VFO EF50 buffer; ADC EB34; 807 P/A. This unit incorporates a 
TX/RX 229 ot 241 mc/s. with a local range of 1 mile. 
Valve line up: CV6. Two 6Krs and 6V6. Also intercom, set two 
valve AF amplifier 6K7 and 6V6. 
As new condition and American manufacture. 
Fully valved. 

Plus 101- Packing and Postage 

AN/APN.1. TRANSMITTER RECEIVER 

Frequency approx. 400-485 
mc/s. 
R.F. TRANSMITTER. Oper-
ating 67.42 cm. (445 mc/s) with 
a band width of 40 mc/s. 
Modulation of its carrier is by 
means of a moving coil Trans-
ducer. 
Two 955 (VT.121) valves; 

quickly converted for Radio control 
and 70 cm. 

RECEIVER. Tuned to the Transmitting 
frequency. Two 9004 valves. 

A.F. AMPLIFIER. An audio frequency amplifier 
R/C coupled, using Two 12SH7's and One 12SJ7 valves. 

The AN/APN.1, has a vast amount of useful components including: 
3 Relays one being a 4 pole change over type (3 off 1 megohm. 1 per 
cent Resistors (wire wound), Potentiometers and the following valves; 
3 12SH7's; 1 12SJ7; 1 VR. 150/30 (0D.3) and 2 12H6's making a total 
of 14 valves in all. 
Brand new 

Plus 7/6 Packing and Carriage. 

WALKIE TALKIE TRANSMITTER/ 
RECEIVER TYPE 38 
Frequency 7.4 to 9 mc/s, valved with four VP.23's and one ATP.4. 
Brand new and complete with two pairs of earphones two throat 
microphones, whip aerial, junction box and 
canvas satchel. 

RECEIVER TYPE 
R.1132 

Frequency 95-126 mc/s. 11 Valve 
Superhet. Valve line-up: RF. 
Amp. VR.65; Frequency Changer 
VR.65; Local Oscillator VR.66; 
Stabilizer VS.70; I.F. Amplifiers 
V.R.53's; B.F.O. V.R.53; De-
tector V.R.54; A.F. Amplifier V.R.57; 
Output V.R.37 (615). Switchable A.V.C. 
and A.G.C. Variable B.F.O. Circuit diagram 
supplied with each unit. Easily converted 
to receive Wrotham band with no alteration to wiring. 
Conversion instructions available to each purchaser. Size 19m. X 
10in. X 10in. Standard Rack Mounting. £3 . 7. 6 

Pocking and Carriage 101- extra 

£3 . 5. 0 
Plus 5/- Packing and Postage. 

r Am these fine offers 

PROOPS 
Shop and Head Office: Telephone: LANgham 0141 

Mail order enquiries: Telephone: EUSton 8812 
Carriage prices quoted apply only to Ert,;land and Wales. 

RECEIVER UNIT 
EX. 1143a 
Suitable for conversion to 2 Metres 
or FM Wrotham transmissions. 
Valve line-up: Four EF.50's; 
One EL.32; Two EF.39's; One 
EBC.33; One EA.50. 
Circuit diagram supplied with each 
unit. Fully valved. £1 . 5. 0 

Plus 316 Postage 

DESYNN TYPE ANTENNA 
or Beam position indication system 

This comprises a transmitter unit and Indicator which will operate on 
12 or 24 volts D.C. and will indicate with instantaneous and smooth 
pointer movement. The Transmitter is a specially designed potentio-
meter and will operate the receiver on a simple three-wire system and the 
receiver in this instance is calibrated in gallons but dial could be easily 
altered to indicate a 360 deg. sweep. Transmitter 
and receiver with full instructions. lb. 6d. 

Plus 2/- Pocking and Carriage 

ANTENNA RELAY UNIT 
U.S. manufacture, containing change-over 
relay, 2j in. panel mounting meter (measur-
ing aerial current) with separate thermo-
couple. Meter movement 2 mA. basic 
contained in metal case n x 41 x 31in. 
with ceramic stand off terminals. 

12s. 6d. 
Post paid 

AN APN.1 TRANSDUCER 
This unit consists of Magnet and Coil which is attached to an aluminium 
diaphragm suspended freely and perforated to prevent air damping. 
Mounted on a Ceramic cover which sits over the diaphragm in a form of 
2-gang capacitor which has a swing from 10-50 pF. 
The above unit is used as part of W'obbulator described on page 252 of 
the June, 1956, Wireless World. 

Prie S. ed. 
Post paid 

GYRO UNIT AND INVERTER 
Inverter: 12 volt d.c. input 3-phase 190 cycle output. (These inverters 
can be used successfully as 12 volt d.c. Motors for Models). 
Gyro Unit: Operates on 3-phase output from Inverter. Peak speed 
11,400 r.p.m. Caged. Precision made equipment. 
These units are ideal for experimenting and demonstration purposes. 
Size: Inverter 4 x 4 x 3in.; Gyro 4m. dia. incl. cage. n. 

Price 143. U. per pair 
Plus 3/- P.P. 

NEW TANNOY SPEAKERS 
External 8 watt unit 71 ohm impedance complete with matching trans-
former. 

MAINS POWER 
UNITS. TYPE 234 
Double smoothed 200 to 250 v. 
30 cycle input. Output: 200 or 
250 volts at 100 m/A 6.3 volts at 6 amps. 
Voltmeter reading input and output 
voltages. Size: 19in. X 10m. X 61m. 
Standard Rack Mounting. fA 10 0 

Plus 10,- Packing and Ccrriage 

£1 . 0. 0 each 
Plus 3/6 Packing and Postage 
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are on display at 

I3ROS Ltd. DEPT. 
52 TOTTENHAM COURT ROAD, LONDON, W.I. 
Shop hours 9 a.m to 6 p.m.-Thurs.: 9 a.m. to I p.m. 

OPEN ALL DAY SATURDAY. 

The TS184 A/AP 
Real 70 cm. Test 
Gear, brand new 
in carrying case 
for only 

£5.10.0 
Carriage Paid 

Portable Precision for Mobile Hams, 
Amateur T.V. Telearchics (with 

acknowledgements to Free Grid) and those 
monitoring the latest U.H.F. allocations. 

RESONANT CAVITY WAVEMETER, calibrated 400-430 mc/s. 
Tuning stops adjustable to any 30 mc/s band within the 400 to 470 
mc/s coverage. Calibrated scale rack and pinion drive piston input 
attenuator-and alternative fixed coupling loop input provides facilities 
for use as a signal generator. Plug-in " Telescopic Probe Antenna" 
6J6 detector and Monitor amplifier, 2-600 ohm phone jacks for modulated 
signals. Panel output terminals for metering 616 output current. 
Power required 6 volt at 300 m/A and 30 volts at 0.5 m/A. 
24-page booklet supplied with each unit giving comprehensive 
circuit descriptions, diagrams and suggested modifications Etc. 

SIGNAL GENERATOR TYPE 52A 
Frequency 6 to 52 mcfs. Internal mains power pack. £1 0. 0 . 0 

Plus 10/- Carriage 

SIGNAL GENERATOR AND 
WAVEMETER 
Type W.1649. Frequency of signal generator: 140 to 240 Mc/s. Accuracy 

0.5 Mc/s. Frequency of Heterodyne Wavemeter: 155 to 255 Mc/s. 
Accuracy 0.2 Mc/s. Containing VR.135 and 4-VR.91. 5 meg. crystal. 
Retractable aerial. Power requirements: 6.3 volts and 120 volts. Unit 
housed in copper lined wooden case. Size: 151in. X 13in. X 141in. 
In good used condition. £2.10.0 

Plus 10,- Packing and Carriage 

G.93 WAVEMETER £12 . 0 .0 
Post paid 

'S' BAND PRECISION 
WAVEMETER 
2900 to 3150 14o/s. MT SET 
288 A.M. Rel. 108818181. 
Comprising exceptionally  rugged 
silver-plated Wavemeter Type 1665, 
resiliently mounted and directly 
tuned by 71in. dia, calibrated micro-
meter with 61in. thimble scale. Tem-
perature correction for micrometer 
attached. Resonance indicated on 
100 microamp meter. Equally suit-
able for laboratory using minivan 
powers or, with loose coupling, for high 
powers. UR21 connecting cable and coupling 
probe supplied. Brand new in robust moisture-proof case with jacking-
off screws and tooL £15 . o . 

Plus LI Packing and Carriage 

AMPLIDYNE MOTOR GENERATOR 
Type 71. Brand new. £1. 15.0 

Post paid 

ELECTRIC TIME SWITCH 

Beautifully made clockwork mechanism 
automatically wound by 6 volt Solenoid. 
The urne switch can be set for any period 
between 30 minutes and 44 days This 
robust unit is housed in strong Bakelite 
case 4in. in diameter. 12s. 6d. 

Pout Paid 

BENDIX DYNAMOTORS 
24 volts input 235 volts at 100 mA. D.C. 9S. Od. each 

Post Paid 

BINOCULAR TYPE INFRA RED 
VIEWING EQUIPMENT 
Complote with EHT supply operating from 6 or 12 volt D.C. Originally 
designed for night driving. Complete with cleaning fluids and canvas 
carrying cases. Packed in transit cases £3.10.0 

Carriage 716 

PETROL ELECTRIC CHARGING SET 
12/18 volts, 80 watt. Ideal battery charging unit or for Field Days. 
Size: I41in. X 72in. Weight 46Ibs. 
Brand New, with complete set of running spares and Canvas cover. 

£11 . 10 . 0 
Plus /3 - Pecking arid Carriage 

_,. THROAT MICROPHONES 

3s. Od. 
Post paid 

4s. 6d. each 
Post paid 

TS 30 
Including iitteket. 

CRYSTAL MIKE INSERTS 

HIGH RESISTANCE EARPHONES 
d.000 ohms single unit, 

AMERICAN TANK PERISCOPES 

STANDARDISE YOUR RIG 

3s. 6d. 

7s. 6d. 
Post paid 

With British to American or American to British Co-axial adaptors. 
Plug or Socket fittings. 

TRANSFORMERS 

is. 6d. 
Post paid 

HEATER TRANSFORMERS 
(, 3 volt. I amp,.; now. b 'Et plus 1/- p.p. 

SMALL MAINS TRANSFORMERS 
Input 230 volt 50 cycles, output 250 volt 40 mA., 6.3 volt 1.5 
amp. Size 3.9in. x 2.4in. X 2in. Ideal for TV converters. 
Price 12/6 each, plus 1/- P.P. 

CHARGER TRANSFORMERS 
For 6 or 12 volt; 230 volt 50 cycles input, 9 and 17 volt 3 amp. 
output. Price 15/6 each, plus 1/- P.P. 

MAINS CHANGING TRANSFORMER 

(Admiralty Pattern) 230/100-110 
130 V. Separate primary and 
secondary with earthed screen 
winding between. Totally enclosed 
in 7in. X 6in. X 8m. black steel aso 
with detachable lid exposing ter-
minal block and tapping link. 
Secondary very conservatively 
rated at 0.44 amps. (core sizz 
3 sq. in.), tested to 2,000 V. Weight 
191b. £1.0.0 

Including Packing and Postage 
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C.R.T. ISOLATION TRAP4SFORMEle 
For Cethode Ray Tube, heving HeaterCathode short 
circuit an 1 for CR. Tubes with falling emission. 
Tette A. Low leakage windings. Ratio 1:1.25 giving 
a 25 9,, boost on Secondary. 
2 Volt   in 6 each 

166 each with Tag 
Reach Panel and 

JO tienen Solder Tags 

4 volt 
6.3 volt 
10.8 volt 
13.3 volt   30,6 each 
Ditto with mains errimarles 12,6 each 

Type B. Mains lord 290240 volts. Low Capacity. Multi 
Output 2, 4, 8.3, 7.3, 10 and 13 volts. Input has two tam 
which increase output volts by 25". and 50% respectively. 
Thia transformer is suitable tor all Cathode Ray Tubes. 
With Tog Panel 21 - each. Ditto for 6 volt Tubes 
only 17 6. 
Type C. Low capacity wound transformer for use with 
2 volt Tube, with falling emission. Input 220 240 volts. 
Output 2-21-2t-27-3 volts at 2 amps. 17 6 each. 
All Isolation Transformers are individually boxed, labelled 
and clearly marked with relevant data. 
NOTE: -It is essential to use mains primary types with 

T.V. receivers having series connected heaters. 

RESISTORS. All prefeired values. 20% 10 ohms to 10 
meg., I w. 4d.: 1w., 4d.: 1 w.. 6d.; 16 w., 9d.; 2 w.. 
HIGH STABILITY, I w. 2,-. All preferred values 
100 ohms to 10 meg. Ditto 10% 64. 
S watt WIRE-WOUND RESISTORS {1/3 
10 watt 25 ohms 15,000 ohms   1/6 
15 watt. Et-
15.000 ohms 50.000 ohms, 5 w .. 1/9 : 10 w  2/3 
WIRE-WOUND POTS, 3 WATT LAB. COLVERN, ETC. 
Pre-set Min. T.V. Type Standard sfu Pots.. 2lin. 
Knurled Slotted Knob. Spindle High Grade. CII 
All values 25 ohms to 30 Values. 100 ohms to 50 K., 
K., 3 - ea. 50 K., 4'-. 5 6; 100 K.. 6 6. 
Ditto Carbon Track 50 K. W W EXT. SPEAKER 

CONTROL 100. 3 -. 
0/P TRANSFORMERS. Heavy Duty 50 mA, 48. Muhl-
ratio push-pull, 6 6. miniature 3V4, etc., 4'6. Hygrade 
Poch-Pull 7 watts. 15 EC 
L.F. CHOKES 15 10 H. 60 65 mA.. 5/-; 2520 IL 100/120 
mA.. 11 6; 20 15 H.. 120 150 mA. 12 6;5 H.250 mA. 
MAINS TRANS. 350-0-350, 80 mA.. 6.3 v. tapped 4 e. 4a. 
O v. taPPed 4 v. 2 a., ditto 250-0-250 80 mA.. etc.. 2241 
Bargain 300-0-300 v. 65 mA., 6 v. 4 a., 4 e. 2 a., 15., 

I.F. TRANSFORMERS 7/6 pair 
4115 Kc s Slug tuning Miniature Can Si <ir lin. High 
Q and good bandwidth. By Bye Radio.  Data sheet supplied 

Wearite M800 IF Tranalormers 455 Kii/s. 12/6 pair. 

HEATER TRANS. Tapped 200 250 y. 6.3 v. 15 amp.. 7,6. 
ALADDIN FORMERS and coreo. 1 in.. 84.; lin.. 104. 
.3in. FORMERS 5937 8 and Cans TVI 2. lin. as. x 5f in. 
and fin. sq. > liro. 2 - complete with cores. 
SLOW MOTION DRIVES. Epicyclio ratio 8 : 1, 2;3. 
TYANA. Midget Soldering Iron. 200,220 v. or 230/250 v., 
16,9. SOLON INSTRUMENT IRON. 25 w., 
MAINS DROPPERS. 3 x llin. Three Adj. Sliders, .3 amp. 
750 ohms, 4/3. .2 amp., 1,000 ohms. 43. 
LINE CORD. .3 amp., 60 ohms, per foot, .2 amp.. 100 ohms 
per foot. 2 way, 64, rer loot, 3 way, 74. per foot. 

ICRYSTAL MIKE INSERT by Acos I 
Precision engineered. Size only 1i -.: 316in. Bargain. 
Prive ft 8. No transformer required.  

NIKE TRANSF. 50 I, 319 ea.; 100 1, Po.ted 104. 
LOUDSPEAKERS P.M. S OHM. 20n. square. 17/6. 

lin. ILA., 17 ,6 7ha. x Mn. Goodrum» 21!-
3On. Square Elac., 21:-. ttin. PleaseY. 19/8 
6}In. Goodman, 18,m. 10In. R.A., 

ELAC, TWEETER, 251, 12Ln. Pleeeey, 
yin. M.E. 2.5 k. field tapped 0.1'. transformer. 246 
15 ohm Pleuey 10 wt. 12in. with Tweeter. 97/6. 

CRYSTAL DIODE G.E.C.. 2/, 6E234. 4/.. 40 Circuits, 3:-. 
CRYSTAL SET CONSTRUCTION. Kit 12/6. Book 1 -. 
SOR. HEADPHONES. 4.000 ohms, brand new. 16,6 pair. 
SWITCH CLEANER Fluid, squirt spout, L3 tin. 
TWIN GANG CONDENSERS. 365 pl. Miniature, Ilin. 
x 11 in. o lIto.. 10 -. .0005 Standard with trimmers, 
9/-; less trimmers, 8:-. Midget, 7,6; Single 50 pf.. 2.6. 
frond Dielectric 100, 300, 500 Pl.. 3/6 'lull. 

SUPERHET COIL PACK 27/6 
Miniature size 21 <'PI o llin. High Q dust cored coils. 
SHORT, ZED., LONG. GRAM switching with connec-
tion diagram and 5 valve circuit. 485 Keg LP. 

VALVE HOLDERS. Pax int. Oct., 4d. EF50, LASO, 64. 
Bl2A, CRT. 1/3. Eng. and Amer. 4, S. 6. 7 and 9 pin. 1 -. 
MOIILDED Mazes and Int. Oct., 6d., 1170, BOA, 00.1 BOA, 
64. B70 with can, 1 6, VCR97. 2'6. BOA with can, 2 6. 
CERAMIC. Ent). B7G, BOA Oct., 1570 with can. 1,9. 
SPEAKER FRET. Gold Cloth 17in. x 25M., 
35M., 10 Expanded metal, Silver MM. etin.. 2 -. 
Tygan 411. tin, wide. 101- ft.; Oft. Mn. wide, 5/- ft. 
WAVECHANGE SWITCHES. 

p. 2-way 3 p. 2-way, short spindle  2/6 
p. 4-way 2 wafer, long spindle   6/6 

2 p. 6-way, 4 p. 2-way. 4 p. 3-way, long spindle   316 
p. 4-way, 1 p., 12-way, long spindle   3/6 

Wave change " MAKITS." 1 wafer 8/6; 2 wafer 12/6: 
wafer 16,-; 4 wafer 19,6: 5 wafer 231.; 6 wafer 28/8. 

TOGGLE SWITCHES. S.P., V.: D.P. 3/8; D.P.D.T. 4/-. 
MORSE KEYS, good quality  2/8 

1
KNOBS GOLD ENGRAVED. Walnut or Ivory. Illin. 
flato., 1 6 each. ' Focus," " Contrast," " Brilliance." 
" Brilliance-On OR," " On-04," " Volume,' " Volt-
On-Oil." " Tone," " Tuning," " Treble," " Balle." 
" Wavechange," " Radio Gram" " SILL. Gram... 
" Record-Play." " Brightnese," ditto, not engraved. V, 

.... 

1958 RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 
LW. 16m. -50 m. LATEST MOLLARD 
M.W. 200 m.-550 m. EMU. EF41. EBC41. 
LW. 900 m.-2,000 m. ELdl. EZ40 
12 month Guarantee. KC. 200,250 v., 4-way switch. 
Short-Medium-Long-Gram. A.V.C. and Negative 
feedback. 4.2 watts. Chauis 130n. >. 51in. x 211n. 
Glass Dial 10 ... 40n. horixontal or vertical available. 
2 Pilot Lamps. Four Knobs. Walnut or Ivory, aligned 
and calibrated. Chassis isolated from maim. 

BRAND NEW £1 0.10.0 Can' 4 6-
TERMS: Deposit £5'5/. and 6 monthly payments of £1 
MATCHED SPEAKERS FOR ABOVE CHASSIS: 
Sin., 17 ,6; Inin., 25,-; 1210., 30/.. 

* CO LLARO * 

HIGH FIDELITY AUTOCHANGER 
MODEL RC456 

For r, le, Ir Records 16. 33. 45 78 r.p.m. 

4-SPEEDS - 10 RECORDS 
WITH STUDIO " 0 " PICK-UP 

BRAND NEW IN MAKER'S BOXES 

OUR PRICE £9.15.0 Poet free 
TERMS: Deposl12,5,5'- and 6 monthly payments On. 
SUITABLE PLAYER CABINETS   49/6 
AMPLIFIER PLAYER CABINETS   8,3;. 

B.S.R. MONARCH 
4-SPEED AUTOMATIC 
RECORD CHANGERS 

1958 MODELS 
Brand new and fully guaranteed 12 months. 

NOT DOB LINE REJECT STOCK I 

Designed to play 16. 33, 45. 78 r.p.m. Records 7in., 
10in, 12in. Lightweight Xtal pick-up, turnover head, 
two separate unphire styli. lot Standard and L.P. 
Each plays 2,000 records Voltage 200,250 KC, 

OUR PRICE £8.15.0 each. Post free. 
Terms: Deposit £5 and 5 monthly payments of Et 
Space required 14in. , 120n., Sin. above and 3M. below. 
SUITABLE PLAYER CABINETS   4e6 
AMPLIFIER PLASER CABINETS   63/. 

GARRARD. .1-speed Single Record Player with GCS 
Hi Fi Mal Turnover Ilead for 78 r p.m. and L.P. 
Spare required 141n. r 1211n., 211n. above, Skin. below. 
Model 4 SP--BAROAIN £5 . Poet  Free. 

FAMOUS D.O.E. 4-speed Motor and TumtaLle with 
selecting ewitch for 18, 33, 45 and 7/'r.p.m. recorde. 
200,250v. LC. 50 c.pa. Mon FUL-PI piek.up with 
Xtal turnover head, separate Sapphire Idyll,. for L.P. 
and etandard records. SPECIAL OFFER, THE TWO 
24124 poet 2/8. 14 .< rtlin. Cut Out board 6/.. 

ANIPLIMER/PORTABLE RECORD PLAYER CABINET 
Size 174 re t3 x 71n. Motor Board 161 x 1211. 
SPACE FOR ANY SINGLE RECORD PLAYER, 
TWIN SPEAKERS and AMPLIFIER etc. 

BARGAIN PRICE 45,-

COSSOR COMPANION 
MODEL 527/X FOR ALL-DRY BATTERY 

OPERATION 
S.W.I 13.6 to 43 metres, S.W.2 42.8 to 136 
metres, Medium 187 to 575 metres. 

A fine All-wave receiver giving world-wide 
reception on three wavebands. Operation is 
from a single dry battery, very e:onomical 
because the set uses the latest type of low 
consumption valves 1AC6, 1A14, 1A1-15, 3C4. 

POWERFUL 6" ELLIPTICAL 
LOUDSPEAKER 

The cabinet is attractively presented in 
maroon and beige with gold trimmings. 

SIZE 91" x fir x 4h". Leaflet S.A.E. 

OUR PRICE £6.19.6 (Battery 19/6 
extra) 

NEW AND ENLARGED 
Our written guarantee with every purchase. 

TELETRON BAND Ill CONVERTER 
For London, Midland and Northern I.T.A. 
suitable all T.V. makes, T.R.F. or Superhet. 
valves, components, chassis, wtrIng plane. COMPLETE 
KIT for mat= operation 200-250 V. So-C., £3 10:-. 
An ABOVE less POWER PACK, RequIres 200 V. 20 roA. 
/1 T., 6 3 v., Ss. L.T. 22/5/s. 
*Lk IS cueode £1 extra each Kit. 

Volume Controls 
Midget size 

Long spindles. Guaran-
teed 1 year. All values 
10,000 ohms to 2 Meg. 
No. Sw. S.P.Sw. D.P.Sw. 

4 - 49 
Linotr or Log Tracks 

COAXIAL PLUGS 1 - DOUBLE SOCKET 1 3 
SOCKETS 1r- OUTLET BOXES 46 
BALANCED TWIN FEEDER per yd. 6d. Km or 3000 
TWIN SCREENED BALANCED FEEDER 1,- yd., 80 ohms. 
TRIMMERS, Ceramic, 30, 50, 70 M., 92. 100 Pl., 150 p!. 
1,3. 2-50 pl.. 1 6. GOO pl., 750 pf., 1 9. Philtips. 1/- ea 

ALUMINIUM CHASSIS. 18 s.w.g. Plan. undrilled. 
with 4 sides, riveted corners and lattice fixing holes, 
with 2:in. sides. 7 x 4in.. 4,6; 9 >, 6in., 5 9; 11 re 7in.. 
6,9: 13 gin., 86; 14 x hin.. 10;6; 15 14in.. 12/6; 
and 18 16 .< 3M., 16/6. 

BLACK CRACKLE PAINT. Air drying. 3 - tin. 
P.V.C. CONN, WIRE. 10 colour., single or stranded. 24. ea 
Bin. RADIO SCREWDRIVER, 61. each. 
NEON MAINS TESTER SCREWDRIVERS, 5'., 
EULTICORE SOLDER 60/40,15 I.W.g.. 3d.: 16 aw.g., 4d. ya. 

Ofl 80Cohe A .Coaxial 
Semi-air spaced Polythene 
insulated ;in. dia. Stranded 
core. Ideal Band m. ad. yd. 
Losses cut 50%. .9 

FRINGE QUALITY 
AIRSPACED 1/6 ye-

12/6 PURETONE RECORDING TAPE 

1,200 ft. on standard fitting 7" metal reels. 
Spare Reels r metal, 1/6, 7" metal 2/3 

FERROVOICE 1,200ft. Plastic Tape 25/-
on plastic reels. 

SENTERCEL RECTIFIERS. E.M.T. TYPE FLY-BACK. 
VOLTAGES. K3/25 2 kV., 5r.; K3,40 3.2 kV.. 7/..; K3/4 
3.6 kV.. 7:6; 163/00 v. 4 kV., 81-; K3/100 8 kV., 14.0. 
50 c.p.s. Voltage 30% of above. 
RAINS TYPE, RM1, 125 v., 60 mA., 6/-; RM2, 100 mA, 
8/-; It513, 120 tnA.. 8/..; R911, 250 v. 275 nA., 16'-
MINIATURE CONTACT COOLED RECTIFIERS. 
250 y. 50 ma., 8/6; 250 v. 85 um.. 918. 
COILS. Wearite " P" type, 3/. each. Osmor Midget 
" Q" type adj. dust core, from each. All range. 
TELMIlsolf. L. rtz Med. T.R.F., with reaction, 3:6„ 
FERRITE ROD AERIALS. MW., 8,8; M. & L., 124 
Lite. COILS A/11F. 7/- pair. H.F. CHOKES. 216. 

JASON P.M. TUNER COIL SET, 26/-. D.P. coil, 
aerial coil, Cluillator roil, two I.F. Transformers 10.7 
Mc/a. Detector transformer and heater choke. Circuit 
and component book awing lour 6A116, 2/.. .T.B. Chassis 
and Dial, 19/6. Complete Kit. £5/18/6. 
With Jason superior calibrated dial. £6/15/-. 

CONDENSERS. New stock. .001 mid. 7 kV. T.C.C., 5 6. 
Ditto 20 kV.. 9 6; 100 pf. to 500 pl. Xmas. 644 Tabalat 
500 v. .001 to .01 mid., 9d.; .05..1. 1/-; .25. 116: .5. 119: 
.1 350 v.. 9d.; 0.1 mfd. 2,000 v.. 311; 0.01 gad. 2000 v.1/9 
CERAMIC CORDS. 500 v...3 pl. to .01 mhi.. 104. 
SILVER MICA CONDENSERS. 10% 5 pt. to 500 pf.. 1/-: 
600 pf. to 3,000 pf. 1/3. CLOSE T)LERANCE 1± 1 Pt.) 1.3 
pl. to 47 pf.. 1/64 DITTO 1% 50 pt. to 815 pl. 1/9; 1,000 
pf. to 5,000 pf., 2,-. 
NEW ELECTROLYTICS. FAMOUS MAKES. 
TUBULAR TUBULAR CAN TYPES 

100/25 v. 3'. 8+16/450 v. 5,-
2/450 v. 2/3 8+8/500 v. 4.1 16+16/500 v. 6,-
e/120 v. 2/- 16+16/500 v.6,- 6,000 mid. 6 v. 6/8 
8/450 v. 213 CAI TYPES 32+32/350 v. aio 

816/0/1"4501;. 
16/500 v 4/- 32/350 v. 4/- 321/69 CUlir450v.  a3d:6 603204 ++1- 31002201 25350708 zy. ..1176///666 
82/450 v. 8/8 64/350 v. 8/8 100+200/275 v. 
25/25 v. 119 100/275 V. 516 12/6 
50/25 v. 1/9 40+50/350 v. 7:- 1,000 +1,000/6 v. 
95/50 2/- 500/12 v. 8/6 
PULL WAVE BRIDGE SELENIUM Barrams. 2. 6 or 
12 v. ljamp.. 8/9; u n.. 11 3:4 a.. 1716. 
CHARGER TRANSFORMERS. Tapped Input 200/230 V. 
Oar charging at 2, 6 or 12 v. 11 a.. 15/6:2 On. 17/6; 40., 22/6. 

All Boxed VALVES New& Guaranteed 
1E5 6/6 6K8 816 EABC80816 13261 11/6 
DM 8/6 616 10/6 BB9I 8/8 E1148 1/6 
1T4 8/6 6Q7 10/6 800733 8/8 HABŒO 12/6 
981 6/8 68A7 7/6 EBC41 10/6 HVR2A 7/6 
3V4 8/8 68517 8/8 EBF80 8/6 MUll 10;8 
Z.I.14 6/6 6V6E1 we ECC64 12/6 P61 6/6 
5Y3 8/8 6V6OT 8/6 ECF80 10/6 PCC84 12:6 
5t 1010 fiX4 7/8 ECF82 10/6 PCF80 10/6 
iht/46 8113 6X5 7/6 Beim 10/6 PCF82 10/6 
6138 5/6 707 8/6 ECU° 8/6 POLOS 10/6 
68E6 7/6 12A6 716 ECLS2 12/6 PEN/l5 816 
6E116 10/6 12AFIS 10/6 N.F39 7/8 P1,82 10/6 
6BWO 8/6 12.421 10/6 Bell 10/6 PY50 10/6 
6BW7 8/6 124407 10/6 BP50 5/8 PY81 1016 
fiC116 10/6 12AX7 10/6 Equip. PY82 10/6 
606 210 12BE6 10/6 EF50 6/6 SP6I 5/6 
6911 2/6 136117 10/6 Sylv. UBC4I 10i8 
6116 3/6 121(7 13/11 EP80 10/6 UCH42 1.018 
ors 8/6 12<17 8/6 EF93 543 UP4I 10/6 
&DI 7/8 &lei 1016 EL32 5/6 UIA1 10/6 
6.17 8/6 80 8/6 ELM 10/6 11Y41 106 
(siot 6/6 954 1/6 EY51 11/8 1122 10/6 
6K7 5/6 EA50 1/6 EX40 10/6 X79 10.'6 

SHOWROOMS NOW OPEN 
Please address all Mail Orders correctly as below 

RADIO COMPONENT SPECIALISTS 337WHITEHORSERD.,WEST CROYDON OPEN ALL DAY-(Wed. 1 p.m.) CATALOGUE 6d. 

TEL. THO 1665. Buses 113 or 68 pass door. 5.1%. Stn. Selhurst. 48-hour postal Service. P. & P. If-, orders post free (Export extra). C.O.D. Service 1/6 
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HENRY'S 
(RADIO LTD) 

5 Harrow Road, Paddington, W.2 
Oposite Edgware Road Station 

PADdington 1008 9 
OPEN MONDAY to SAT. 9-6. THURS. 1 o'clock. 

Send 3d. for 28-page Catalogue. 

lezel QUARTZ 
'lef'e, CRYSTALS 1 1 

FT-FUNDAMENTALS 
80 Types 5706.667 Kc/s to 8340 Kc/s (in steps of 33.333 Kc/s). 
120 Types 5675 Kc/s to 8650 Kc/s On steps of 25 Kc/s). 

(Excluding Types 7000/7300 and 8000/8300) 

5/- EACH 
I Complete Sets of 80 Crystals £6. 0 0. 

Complete Sets of 120 Crystals £7. 10. 0. 

7000 Kc/s to 7300 Kc/s, in steps of 25 Kc/s 7le 
8000 Kc/s to 8300 Kc/s, in steps of 25 Kc/s • gop EACH 

Fri 4IA-54th HARMONIC 
80 Types 20 Mcis to 27.9 Mc/s. (In steps of 100 Kc/s.). 

(Excluding 24-25.9 and 27 Mc/s). 5/- EACH 

I24-25.9 & 27 Mcis 7/6 I I Complete Set of 80 Crystals £6 I 
100 Kc/s. Gold-Plated D.T. Cut ... ... ... 15/-
100 Kc/s. Two-Pin Box ... ... ... IS/-
150 Kc/s. Two-Pin Round ... 
160 Kcis. . . „ 10X ... ... I2/6d. 
200 Kc/s. FT241A ... ... ... 10/-
500 Kc/s. FT24IA ... ... ... 7/6d. 
500 Kc/s. Brooks ... ... ... ... ... 15/-

2500 Kc/s. Octal ... ... ... IS/-
5000 Kc/s. Piezo 2-Pin Holder ... ... ... I2/6d. 

100 Kc/s. 819.6 Kcis. ... 4 ei 1 P.O. Type 4B Ceramic 

163.9 Kc/s. 1000 Kt's. ... g g i' EACH 

CERAMIC 2-PIN BANANA PLUG 
15,010 Kc/s, 16,135 Kc/s. 16,435 Kc/s. 18,025 Kc/s. 7,i6 
15,110 Kc/s, 16,335 Kc/s. 16,700 Kc/s, 18,125 Kc/s. 

EACH 

MARCONI, S.T.C. 2-PIN 10X FUNDAMENTALS 
IN KILOCYCLES 

506.75 1764.5 2261 
544.4 1775 2295 
561.1 1780 2312 
566.5 1815 2315 
566.75 1870 2430 
572.5 1875 3270 
579 1890 3280 
588.69 1930 3310 
613.25 1981 3317.5 
650 2012 3390 
668.2 2055 3440 
674.9 2065 .75 3630 
680 2067.5 3850 
690.5 2087.5 3920 
700 2089 3960 
727 2090 4210 
740 2118.25 4860 
761 2196 10,166 

0,189 
0,233 
0,245 
0,300 
0,433 
0,445 
0,501 
0,511 
0,534 
0,545 
0,557 
0,567 
0.622 
0,755 
0,767 
0,823 
0,856 
0,878 

1.437 
1,501 
1.526 
1.587 
1,751 
1,788 
1,814 
1,851 
1,876 
2,600 
2,685 

AT 

7/6 
EACH 

FT241A 72nd HARMONIC CRYSTALS 
32.5 32.7 36.4 36.6 5/ EACH 32.6 36.3 36.5 36.7 - 

l T.C.S. CRYSTALS 
1522.5 1700  2070.3 2105 2667.5 7 ig 
1572.5 1962.5 2072.5 2410 2865 • , ••• 
1665.5 EACH 

CATHODE RAY TUBES 

VCR139A Mu-Metal Screen ... 
VCR97, Full T.V. picture (carr. 2/-) 
VCR5I7C. Full T.V. picture ... 
MU-METAL SCREENS for VCR97 or 517 
VCR97, Slight-cut-off, Carr. 2/. 
3PBI. Brand new ... 

S 
o 

MINI-TWO 
TWO-TRANSISTOR MINIATURE 

POCKET RADIO. The smallest Tran-
sistor set offered on the market. Variable 
Tuning, Drilled Chassis, Plastic Case SiZ3 
3in. x 2in. x sin. Miniature Hearing Aid, 
2 Transistors and all components including 
If volt Battery. Circuits and full practical 
layout diagrams. 

Total Cost 49'6 Complete. 

" EAVESDROPPER " 
THREE-TRANSISTOR POCKET RADIO 

(No Aerial or Earth required) 
Pre-selected to receive the Light and Home Stations. Total cost, as specified. 
including Transistors, Transformers, Coils, Condensers and Battery, etc., with 
circuit and plastic case. 

All items sold separately. 7716 POST FREE 
With single 'phone, 82/6. With Acos Mike, 90/, With Min. Hearing Aid, 90/. 

The New "TRANSISTOR 8 u 
Push-Pull Portable Superhet-Can be Built for £11 ,10 0 

This Portable 8 Transistor Superhet is tunable for both Medium and Long Waves 
and is comparable in performance to any equivalent Commercial Transistor Set. 
Simplified construction enables this set to be built easily and quickly into an 
attractive lightweight cabinet supplied. 

TEN STAR FEATURES 
* 8 Specially Selected Transistors 
* 250 Milliwatts Output Push-Pull 
* Medium and Long Waves 
* Internal Ferrite Rod Aerial 
* 7 x 4 Elliptical Speaker 
* Drilled Plastic Chassis 84 x 24m. 
* Point to Point wiring and practical layout 
* Economical. Powered by 74V battery 
* Highly sensitive 
* Attractive lightweight contemporary case 

Pair XCIO1's supplied 40/- extra. Call and 
or Mullard 0072.: 

We can supply all these 
items including Cabinet for 

£11/10/-. 
All parts sold separately. 

Send for circuit diagrams, 1 
assembly data, illustrations 
and instructions, and full. 
; shopping list FREE. 1 
i  Post 3d.  

hear demonstration model. 

The ideal F.M. con 373 MINIATURE I.F. STRIP 9.72 M :/s. 
version unit as described in " P.W." April/May, 1957. Com-

plete with 6 valves. two EF9I 's, two EF92's and one EB91, 1.FT.',, etc., in abso-
lutely new condition. With circuit 12/6 (less valves). 42'6 (with valves.) 

Postage and Packing 2/6 (either type). 

TRANSMITTER RECEIVER 
Army Type 17 Mk. II 

Complete with Valves, High Resis-
tance Headphones. Hand-mike 
and Instruction Book and circuit. e Frequency Range 44.0 to 62 Mc/s. e Range Approximately 3 to 8 miles. 
• Power requirements: Standard 

120V H.T. and 2V L.T. 
Ideal for Civil Defence and com-
munications. 

BRAND NEW 59/6 
Calibrated Wavemeter for same, 10/. 

extra. 

TRANSISTOR SQUARE WAVE 
GENERATOR 

Complete Kit with 2 Transistors, 
Components, Circuit and Plastic 
Case, 25/, 

" HOMELIGHT" 
2 Transistor Personal Portable 

Variable tuning. 
We can supply all components includ-
ing 2 Transistors, Diode, Resistors, 
Condensers and Miniature Hearing 
Aid and Plastic Case size 44 24 ‘. 
If and 14V Battery. FOR 52/6. 

All items sold separately. 

IR.F.24. 10/, R.F.25, 12/6. R.F.26, 25/-Brand new with valves, carr. 2/6. 

'TRANSISTOR SIGNAL TRACER. Complete Kit with 2 Transistors, 
Components, Phones with Circuit, 
and Plastic Case, 42/6. 

S-VALVE A.C./D.C. PORTABLE RADIO-GRAM CHASSIS 
THREE WAVE BAND SUPERHET, 200/250V A.C./D.C. 

(With Internal Aerial) 
Short Wave 16-50m. Medium Wave 187-575m. Long Wave 900/2000m 

(With Gram. Switching) 

Well-known Manufacturer's product complete with Five Marconi Valves, type: 
X109, W107, DHI07, NI08 and U107 and 7 x 4 Elliptical Speaker. Ideal for 
Portable Radio-Gram. Chassis size: 10 4.,< 4in. 

£7'12'6 P.P. 7/6 
Also available as above at the same price, similar chassis with following specifica-
tions: Short Wave 11.27-31.9m, Short Wave 31.2-9Im. Medium 187-575m 
and Gram. Switching. 

WALKIE-TALKIE TRANSMITTER/RECEIVER ARMY TYPE " 38 " 
Brand new, complete with valves, 2 pair Headphones, 2 Microphones, Junction 
Box. Canvas carrying bag. 4 Section Aerial and spare set of valves and circuit. 

Frequency Range 7-4.9 Mc/s. Range approximately 5 Miles. 

BRAND NEW 65f- P.P. 5/, 
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MIDLAND INSTRUMENT CO. 
CHASSIS. U.S. mfr., all aluminium, else 1211n. x gis. x Olin.. complete with top cover 
some Items have been removed, remaining are-25 Amphenol midget ceramic, v-holders 
3715 type, complete with cans, over 70 resistors, all 6% colour-coded, ale° many 
cerainicons and other conds., trimmers, padders, fixed and variable inductance«, trans-
former v-control, etc., etc., new unused, bargain Peet 316. 
RAINS BLOWER. 200/250 v. A.C.ID.C., f amp., 2,000 r.p.m., consists of the motor 
with attached enclosed fan, and funnel intake if/n. dia., side outlet lin, x fin.. plinth 
bare 51n. X 4110. finish black crackle and die cast aluminium. sire overall ffin. long. 
411n. wide, nin. high. weight 711h., a very superior blower, offered at u fraction of 
original cost, new unused Post 3/d. 
BALANCED ARMATURE RECEIVER INSETS No. 6. In black plastic canee, the mont 
popular and versatile of all ex-Govt. stock. Ideal as single or dual headphone receivers, 
--elf-energized microphones, 2 coupled by ordinary twin flex, provide an efficient 2-way 
telephone system, brand new perfect stock in sealed cartons, 3/9 each post / 
3 tor 1116 Poet 116, 4E1- doz. poet 3/-, sealed wood case» containing 24 receivers 
£81:-, carriage 100-m. 2/6, 200.., 10/-, 300-m. 12/6, Ct., if.!., and 1.0.11. 20:-. 
ELECTRIC PUMPS, suitable for most liquids, the popular cylindric immersible tope. 
24-v. at which they deliver 10-g.p.m. at 20-ft, head, also give excellent performance 
at 12-y., 11.-W in sealed cartons, 1-ft. long 301-, post 2/3; ditto lit long 35/, carriage /I,'-. 
HUGHES MOTORS. shunt wound, 12-v. It-amp., 
speed 5,000 r.p.m., reverting, size 31m, long, 
1 lin, die., tin. shaft. weight 20 ox., a very 
superior motor designed for ant Iradar equipment, 
new unused 10/- next iin, £5 per doz. carriage — 
paid, lino titled reduction gear giving a final 
drive (lin. shaft) of either 320 or 160 T.P.M.. state 
which required, lgig. Pot( 1-/3: £6 Per des. 
carriage paid. 
POWER suppEy inns No. R consists of the band generator, mill& charge. • 6-v. 
battery at amp... or a 12-v. at 3 amps. complete with eutout, vibrator pack 6-v. 
Input provides all 11.1`. and L.T. supplies for the 18 and 38 sets, apare Mallory-type 
650 vibrator, connecting leads, bakelite battery box, contained lo metal back canylog 
pack, sine Illn, x loin. x 711n., new in estaled carton., 33/-, carriage 100-m. 2:6. 
200en, 10/, 300-m. 12/6. C.I., N.L and LO.M. 20/-. 
JOHN OSTER MOTORS. These are the 12-v. L4 amp shunt type (not 24-v.l, speed 
5,600 r.p.m., fitted enclosed reduction gearbox, with two lin din. drive shafts giving 
6 and 24 r.p.m., n cum k fitted to the 24 r.p.m. shaft, actuating another shaft which 
btu a lin, linear reciprocating movement in guides, easily the finest of all mc-Govt. 
motors, 'WM' 1111.111. worth £12 our price 25,', post 110; 2 for Wt. post paid. 
LOUDSPEAKERS by Pye, Phillips, etc., consists of the 10In. dia. P.M. speaker. 3 ohm 
coil levo transformer, tilted in a smart brown finished wood ease. size 17 x 17 x 
wit h corres ing handle, metal grill at tonal with 4 smaller ones at rear, rear compartment 
contans 501t. superior tti in lead fitted standard jackplug. new in sealed cartoon, special 
bargain utter, 32,6, carriage 100-in. 61-, 200-in, 8e, 300-m. &ad Lem., 

CRYSTAL SETS. All parta to construct an efficient net, RepatICO low-loes 2-bend coil, 
Wavcmaster var, condo, with pointer knob, switch, Germanium detector. ells plugs 
and sockets wiring diagram, 101- post paid. Browns headphone», low resistance, OIL 
leads fitted jack obis, new boned, 7/6 post 1(4. 
SELENIUM RECTIFIERS. These are la test brand new G.E.C. enmity, not es-Govt 
or tommbled front bits, lull-wave bridge, 12-v. 11 amp. cont., 2 amp. int., UN-. post 1/.; 
ditto. 12-v. 3 amp. coot., 4 amp. int., 1.5/.. permal/a; mains transformers to suit 200/ 
230/250-v., with 541-17-v. outputs to charge a 2, 6 or 12-v. battery, brand new, l 
type. 15/, post 1/1); 3 amp. type. 201-. pout 2/3, eomplete with wirink diagram. 
MAGNETIC RELAYS, 12-v. amp. operation. closes 40 amp. 1).C. cont.:la in bukelite 
case,, with cover. new mused 2/6. post 10d., 24/- doz., post 3/-. 

Many other Bartams ; send stamped addressed envelope for lists. 
MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, IMMINGHAM, 17 
 Tel • HAR 1308 

YOUR METER DAMAGED? 

C/Oet 
LEI GhisED 

REPAi IT 

it- Leading 

Electrical 

Instrument 

Repairers 

to du 

Industry 

Contractors to the Ministry of Supply and General Post Office. 
Repaira by skilled craftsmen of all makes and types id 
Voltmeters, A 'tens, Eicroatnineters, Molt/range Test 
Dieters, Electrical Thermometers, Recording Instrument, 
etc. Quick deliveries—for speedy mtimate send defecti,e 
instruments by registered post to:— 

L. GLA.SER & CO. LTD. 
Electrical Instrument Repairers 
97-100 ALDERSGATE STREET, E.C.I 

(Tel: MONarch 6822) 

5 VALVES 
SWITCH-TUNED 
FRONT END AVAILABLE 
COMPLETE WITH 2 VALVES 

MAYCO ELECTRIC COMPANY 

Now in stock, The new STIRLING 

Price 

£13.13.0 
Also in stock 
STIRLING I.T.A. - B.B.C. 
TELEVISION CONVERTER 

Guaranteed 12 months. 

Complete with its own 
power supply. Easily fitted. 
Cash with order. We pay the 
postage. 

Price 

£6.6.0 
MAYCO ELECTRIC CO. 

F.M. 

TUNER 
Complete with its own 

power pack and polished 

wooden cabinet. Noth-

ing else to buy. Will 

work with any amplifier, 

record changer, radio or 

radiogram. Full, clear 

instructions with each 

tuner. Fully guaranteed 

Trade enquiries we/come 
43 ROSEBERY AVE., LONDON, E.C.1 rerinT,neolespétir-5958 

RADIO &ELECTRONIC 
ENGINEERS... 

The MORSE CODE is still, and 
always will be, the basic Code for in-
dividual Signalling, whether on visual or 
telecommunication circuits. 
So add this simple and interesting subject 
to your qualifications. Apart from the 
pleasure derived from this extra know-
ledge, it counts for much when a step up 
the ladder is under consideration. 
Write for the CANDLER BOOK OF 
FACTS and see for yourself how fascinat-
ing the Candler method of teaching the 
Morse Code will prove. 

CANDLER SYSTEM C O. 
(SSW) 52b ABINGDON ROAD, LONDON, W.8 
Candler System Co., Denver, Colorado, U.S.A. 

TELETRON SUPER INDUCTOR COILS 

r [ 
Far ite Rod Aer.als. Wound on high permeab lity 
Fer oxcube rod, Medium wave 8/9, Dual wave 12/9. 

Type HAX. Selective crystal 
diode coil for tape and quality 
amplifiers, MW 3/-, LW 3/6. 
Dual wave TRF Coils, inItched 
pairs ,as illustrated) 7/-
pair. Type 5.5.0. Supersonic 
Tape Osc, coil, provides 
6.3 v. 3 a. RF for pre-amp 
heater. Eliminates induced 

50 c/s hum, 40/100 ht, 15/- ea. Transistor coils, etc. 
Available from leading stockists. Stamp for 
complete data and circuits. 

THE TELETRON CO. LTD., 
266, Nightingale Rd., London, N.9. How 2527 

When built, this new Jason F.M. Tuner provides 
choice of the three B.B.C. programmes at the turn 
of a switch, with a fourth position for "OFF." The 
Switch Tuned Front End is supplied wired, tested and 
aligned, complete with 2 valves and station-indicating 
plate. Chassis ready punched. In conformity with all 
Jason F.M. Units, this model is completely stable and 
offers the highest possible standards of reproduction. 

FROM LEADING STOCKISTS or in case of difficulty 

THE JASON MOTOR 8c ELECTRONIC CO. 
328, CRICKLEWOOD LANE, LONDON, N.W.2 

Phone: SPEedwell 7050 

CONSTRUCTOR'S SWITCH-TUNER 
iorin(enn orovolded Front End toilh 
no ender* and all parts 00 xpreified 
and opproved earner lo £9.0.0 

SWITCH-TUNED FRONT END sldi 
Oro valve., complete £6.5.0 

01/15/0 Pin.) 

Data Publication Book of the 9 o 
Tuner (Pool Paid 2/3, 

Send for defeated lire of ports— 1/ElI 

JASON POWER PACK KIT£2 .1.9 
,OMCI tO 
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THE NEW AVO "MULTI MINOR" 
will test 1,000 v. D.C. or A.C. Sensitivity 
10,000 M/V D.C. or 1,000 MIV D.C. This 19 
range all-purpose pocket size tester is for 
ohms, volts and milli-amps. Complete with 
instructions, test leads, etc. f9/10/-. 

AVO VALVE TESTER. Complete with 
Rotary Panel in good order. £7/19/6. cam 7/6. 

WAVEMETER TYPE W 1310 (Marconi 
ex Govt.), coverage 155-230 Mc's continuous. 
Complete with chart and test prods. As 
new for 200-250 v. A.C. mains operation. 
£4/15,', carr. 10/-. 

VALVE TESTER (by Radio City Products, 
U.S.A.), model 314, brand new, unused with 
instruction manual. 110-220 v. A.C. 50 cis, 
Will test most American valves from 1.1 v. 
tp 200 v. El°, carr. SI-. 

111 

TEST METERS & EQUIPMENT 
EVERSHED as VIGNOLES WEE 

 MEGGER 
TEST SET. TS-26/TSM. This volt ohmmeter is the 
correct tester for EE8 telephones and all standard 

50v telephone equipment. Brand new and boxed, with full 
technical data. E7/10/-. 

New and METERS. 0-1 rn,/a 2m. circular F/M 17/6. Ditto, 2/in.. 
unused. 25(-. 0-50 microamps, D.C. m/c., projecting 2/in. 
O nly £igng round, 49/6. 0-10 mA. A.C. m/c., rectifiers, flush 3/in.. 
P. &P. 3,-. round. 49/6. 0-300 v. A.C. 24in, flush mounting. 25/-. 

0-200 v. A.C. 34in, flush mounting. 251-. 0-300 v. A.C. 
31 in. flush mounting, 25/- each. 

AVO TEST BRIDGE. 
A.C. mains operated , 
from 200-250 v. Will I 
test resistance from , 
5 ohms to 50 meg-

EVERSHED 
; CIRCUIT 
TESTER 
(low read-
ing ohm 
meter ).The 
1perfect 
meter for 
continuity 
and polar-
ity testing. 
Complete 
with test leads and 
new. Only £4 17 6. 

S. METERS. 2m. circular calibrated in 
decibels 5 mA. FSD, 25,1- each. All brand 
new and boxed. P. & P. 1,1- each. 

ohms and capacity Iron's to SO WAVEMETER CLASS D. Freq. range 

rnfds. A most use- i n• 1'9 t0wOokrca/sn.getso. 8S.00up0plykci6sv..(D15.C8-.3i7n.p5utm.eNtreews) 
fui instrument for with instruction manual spare vibrator and 
everyday uses. Our . frequency changer . Complete in maker's 
price ONLY £7 1916. 
P. & P. 3,6. transit case. £5,19/6. Carr. 51-. 

MARCONI CRYSTAL CALIBRATOR. 
Frequency coverage 170-250 Mc/s. Directly 
calibrated, accuracy .001"„. Operation 

TEST METER. Model 420 S.P. (by Radio City 200/250 volts A.C. Supplied complete with 
Products, U.S.A.). 1,000 ohms per volt for both , 5 Mc's crystal and spa-e set of 5 valves, in 
A.C. and D.C. tests. As previously advertised, original transit case, brand new with in-
E5 19'6 only, carr., etc., 7/6. structions. £4/15/6 each, carr. 

& VIGNOLES MEGGER 

ready to use. Brand 
P. 8. P. 3 -. 

ACCUMULATORS. Bakelite cased 2 v. 
100 ampere, 75 actual. Ex Govt. New and 
unused. Complete with carrying handle. 
Ideal for coupling 6 or 12 v. storage batteries. 
Size 6/in, x 6/in. x 3/in., 1St- each. Carr. 
3/6. 3 sent for 50/- or 6 for carr. paid. 
Ditto, 14 A.H. less handle, 5/6, post 2/-. 
CATHODE RAY TUBES. VCR I39A 

30/-; 3BP1. 3in., 30/-; SFP7, Sin., 35/-; 
VCR97, 6in., 20 ,-. All new and unused. 
P. & P. 3/- each. 
GRAMOPHONE PLAYER AND AM-
PLIFIER CABINET. Finished in blue 
rexine. Complete with hinges and handle 
which are unassembled. New and unused. 
Overall size 12/in. x x 7/in. SPECIAL 
PRICE 32.6. P. & P. 3/6. 

-TRANSFORMERS--
RCA OUTPUT TRANSFORMERS. 
20 watts, for 5, 7.5,15 and 500-600 ohms im-
pedance. Primary for a pair of 6L6's in push-
pull. (Connection details supplied.) This 
specially designed first-quality output trans-
former is the best that money can buy! 
OUR PRICE 27/6 each. P. & P. 2/-. 
L.T. TRANSFORMERS. Pri. 200-250 v. 
50 cycles A.C.. Sec. 17.5 v. at 35 amps. 

carr. 10/-. 
TRANSFORMER (FERRANTI). Pot-
ted for 0-250 v. 50 cycles tapped primary, 
sec. 1,250 v., 15 mA. Ideal for oscillos-
copes, etc. Size 3/ x 3/ x 4/in. ONLY 
35/-. P. & P. 2/6. 
E.H.T. TRANSFORMERS. 3,850 v. at 
50 mA. with two additional 4 v. L.T. wind-
ings, for 230 v. 50 cycles primary. New 
and boxed. E3,115/-. Carr. 5/-. 
TRANSFORMERS. 110-230 v. Fri. 
Sec. 26 v. tapped to 41 v. at 14 amps. 
New and boxed. E3/10/-, carr. 5/-. 
VARIABLE VOLTAGE REGULATOR 
TRANSFORMERS. Input 230 v. A.C. 
at 21 amps. Output 57.5 volts in 16 equal 
steps to 230 v. at 21 amps. Ex Govt., in 
perfect condition. E12/10/-, cam 15/-. 
CAR RADIO V1B. TRANSFORMERS. 
6 v. Input 280 v. at 80 mA. H.T. (Ex Phil' 
to.). New in perfect condition. 12/6. 
P.P. 2/-. Ditto 12 v., same price. 
E.H.T. TRANSFORMER. 20 kV. at 140 
mia. 230 v. 50 cycles primary. New and 
unused. Ex Govt. Built to the highest 
specification. £22, carr. 30/-. 
TRANSFORMER. 1,800-0-1,800 at 1 
kVA, 230 v. 50 cycles, primary. Fully 
tropicalised. New and boxed. C8,15,1-. 
Carr. 10/-. 

Hours of Business: 

9-6 Weekdays 

9-1 Saturday 

SPEAKERS 
TANNOY LOUDHAILERS (EX GOVT.). New 
and boxed. Impedance 7/ ohms. Handling capacity 
8 watts. Price 251-. Post 3/6. 2 sentfor 50/-. Carr, S,.'-. 
BAKER SELHURST I2in. P.M. 15 ohms. 15 watts 
loudspeakers, 30-14,000 c.o.s. Brand new. f4/10/-. 
RE-ENTRANT LOUDHAILERS. Heavy duty 
20 watts all-metal. 15 ohms. Diameter I8in., length 
I2in. (approx.). By Parmeko. E6/101-, carr. 101-. 
BAKER SELHURST 'HI-FI MASTER " SPEAK-
ER UNIT. I2in. 15 ohms, 12 watts. This speaker 
has been acclaimed by all in the high-quality speaker 
world as representing the finest value for money. 
Fundamental resonance approx. 35 c.p.s. Freq. 
range 20/16,000 c.p.s. Flux density approx. 14-
[5,000 lines per sq. cm. OUR PRICE 0/10/-. Full 
descriptive literature available. 
VITAVOX PRESSURE UNITS. Heavy duty 
P.M. 20 watt. Brand new. £4/916. Also ditto, second-
hand, in good working order. 40/, carr. 7/6. 

18/24 v. 10 AMP. BATTERY CHARGERS for 200-
250 v. 50 cycles input, metered, switched and fused 
As new. f12/10/-, carr. 20/-. 
A.C.-D.C. RECTIFIER POWER SUPPLY UNIT 
230 v. A.C. 50 cycles input, 100 v. D.C. output max 
10 anps. f12/10/-, carr. 70/-. Ditto at 2f amp. E4/10/-
carr. 7/6. 
SELENIUM METAL RECTIFIERS. F/B. 
6 or 12 v. I amp  76 24 v. I amp  13/6 
12 v. 2 amp  10 - 24 v. 2 amp  20/-
12 v. 2f amp  15 ,- 24 v.2} amp  25/-
12 v., 4 amp  16 6 24 v. 4 amp  30/-
12 v. 6 amp  23:6 24 v. 6 amp  35/-
12 v. 10 amp  40'- 24 v.10 amp  80/-
SPEEDY DELIVERY OF L.T. RECTIFIERS HALF WAVE 
F/B, SINGLE PHASE OR THREE PHASE TO ORDER, 
FULLY GUARANTEED, 
C.M.G. 25 PHOTO CELLS (OSRAM). Brand new. 
15/-. P.P. I/-. 
B.C.929A CRT INDICATOR UNIT. Containing 
1-3P01 3m. C.R.T., 3-6`1N7s, 2 -6H6s, I- 6G6, I-6X5, I 
2X2; 8 valves in all. Ideal for 'scope conversion. New. 
in original sealed cartons. 70/-, carr. 5/-. 

************************* 
* RCA PLATE TRANSFORMERS. 190 to 250 v. * 
* primary. 50-60 cycles. Secondary 4,600/3,500/ * 
* MID VOLT at 1.75 k.v.a. Brand new and * 
* boxed. E12/10/-. Carr. 10/-. 
************************* 
MINE DETECTOR No. 4. Complete in carrying 
case with all accessories. Good working order. 03/19,16, 
carr. paid. 
PARMEKO MOVING COIL HAND MICRO-
PHONE. 200 ohm imp. Fitted on/off switch, com-
plete with 12 yards flex 301-. P.P. 2/6. 
BENDIX DYNAMOTORS. 28 v. D.C. input, 230 v. 
D.C. output at 100 mA. New and boxed. 221-. 

15, LITTLE NEWPORT STREET, LONDON, W.C.2. 

12 v. D.C. ROTARY CONVERTERS. 
To 230 v. A.C. 50 cycles, 100 watts. Fully 
tested. E6/9/6, carr. 76. Ditto 24 v. D.C., 
£4/12/6, carr. 7/6. 
MICROPHONE STANDS 3 sectioas of 
18/in. Extends to 56-m. Stands on 3 legs 
which fold together. 21/, P.P. 2/6. 
20-WAY TELEPHONE PLUG and 
NDICATOR BOARDS. Standard G.P.O. 

fitting. New and unused in sealed car-
ons. 15,1- each, either type. 
G.P.O. I9in. RACKS. Heavy channel 4ft, 
Oin. high, 59/6, carr. 10,-. Undrilled 14 
S.W.G. steel panels for above with hinged 
over, finished blue-grey. New and unused. 
5/-. P. & P. 5/-. Post free with rack. 

-TRANSMITTERS AND 
RECEIVERS 

AIRCRAFT RACWD RECEIVERS BY 
RCA (Model No. CRV 46151). Freq. 
195 kc,s to 9,050 k's. (33-1,500 metres) 
continuous. For 28. v. D.C. input with 
built-in dynamotor. This 6-valve receiver 
with 2 R.F. stages and 2 I.F. stages with 
B.F.O. and C.W. £10, or complete with 
A.C. mains power-writ for loudspeaker or 
phones. Ready for use, f15/10,1-. Carr. 
10/-. 
R.I09A RECEIVERS. Freq. range 2-12.0 
megs. In good working order. £4/7/6, 
carr. I0/-. A.C. mains 200250 v. power 
packs available. £4, csrr. 5/6. 
TRANSMITTER-RECEIVER No. 19. 
Mk. 11 completa wish 15 valves. Frequency 
range A set 2-8 meg., B set 230-240 Mc/s, 
in good condition. L2/19/6, carr. 10/6. 
12 V. ROTARY POWER UNIT for above, 
El, carr. 5/-. All !cads, headsets, nono. 
meters, etc., available. 
BENDI X RECEIVER M.N.26. Covers 
150.-1,500 kci's on 3 bands. This 11-valve 
superhet is complete with dynamotor and 
in perfect conditioa, carr. 8/6. 
COMMAND TRANSMITTERS. 4 to 
5.3 megs. Complete with valves and 
crystal. New and boxed. 35/, P. & P. 

COMMAND RECEIVERS. B.C. 454, 
3-6 Mc's. Brand new, 39,'6. 455, 6-9 Mc/s, 
396. P. & P. 3/- each. 
RECEIVER RI392 P 104. 15-valve super-
het set, 95-150 Mc,:s (2 to 3 metres), slow-
motion tuning, normally crystal controlled 
or tunable over 95-150 Mc/s. Receiver 
front panels made so fit I9in. Rack Mount-
ing. External power supply required, 
good order. L5/19/6, carr. 15/-. 
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HOME RADIO OF MITCHAM 
for the 

JASON 

"MERCURY" 
switch-tuned F.M. 
tuner with A.F.C. 

F.M. reception at its 
simplest and best. 
The programme you 
want at the turn of a 
switch, with automatic frequency 
control to keep you spot-on the 
station always. Available in kit form price 
complete with valves. Full constructional data and detailed 
price list by return-2/3 post paid. 

GREAT NEWS NOW AVAILABLE— 
from stock 

The full range of the new WB 
Stentorian Loudspeaker and equip-
ment cabinets. All packed flat and 
easily assembled with only a screw-
driver. Completely veneered and 
polished, ready for use. 
Send 3d. stamp for fully illustrated 
leaflet of all models. 

WE ARE STOCKISTS FOR: 
EDDYSTONE components and 
receivers; PANDA transmitters 
and Minibeams. 

for all constructors 

THE Universal 
Chassis gives over 

fifty different chassis 
sizes from 4in. to 
14in. Easily and 
quickly made. Can 
be used over and over 
again. 
Send S.A.E for 

detailed leaflet 

HOME RADIO (MITCHAM) LTD. 
187 London Rd., Mitcham, Surrey MIT 3282 

FOR PROMPT DELIVERY 

WAFER SWITCH 
ASSEMBLIES, CUSTOM BUILT 
Banks 

2 
3 
4 
5 
6 
7 
e 

PA XOLIN 

s. d 
7 4 
10 9 
14 2 
17 0 
19 9 
22 I 
24 2 
28 4 

CERAMIC 

s. d. 
11 10 
23 I 
34 8 
47 5 
58 II 
71 6 

When A.B. II and 12 way Wafers are required, 
please add 1/- per bank to above prices. 
SPECIALS at time and material plus 50%. 

e N.S.F. TYPE " G" SWITCHES. 

Control Plate 
etc., each 

I5/-

1 Bank 
2 Banks 
3 Banks 
4 Banks 
5 Banks 
6 Banks 

CI 5 2 
£1 14 7 
£. 4 1 
a 13 6 
£3 3 0 
£3 12 5 

Wafers, each 
9/. 

Quotations gladly given for small as well as large 
quan hies, also for special assemblies. 

TELE.RADIO (1943) LTD. 
189, EDGWARE ROAD, LONuON, W.2. 
 Paddington 4455 ,6,  

Tape Amplifiers for Wearite, Collar° 
and all other Decks, "Miteeamp" 24 
watts 18 gns. 6 watts UL. "Lodestar" 
25 gns. Transistor tone control pre-
amps, etc., Mixer units, etc. Write, 

HARDING ELECTRONICS 
120a Mora Road, C-icklewood, London, N.W.2 

Phone, 61, 1 1770 

There's a future at 

TELGATE RADIO LTD. 

for a 

RADIO ENGINEER 
We need a man for general factory 
and laboratory duties including the 

design of domestic radio. Academic 

qualifications are not essential, but 

he must have had experience in 

some form of design or close 
association with production. 

Applications please to the 
Managing Director, Felgate Radio 

Ltd., Felgate House, Studland 

Street, Hammersmith, W.6. 

SHERWCIDD - 
InsTpuMEnT 

LIMITED 

FOR GUARANTEED WORKMANSHIT 
WITH PERSONAL SERVICE 

• CAPSTAN WORK 10BA TO 1/in. 
111 SHEETMETAL FABRICATIONS 
1/1 ELECTRONIC METALWORK 
• PRESSWORK—ASSEMBLIES 
• PRODUCTION MACHINING 
• DRILLING — TAPPING — MILLING 
• WELDING — SILVER SOLDERING 

A.I.D. APPROVED 

ROSEMONT ROAD, LONDON N.W.3 
HAMPSTEAD 6655. 

PULLIN 
SERIES 100 

HIGH RESISTANCE 

TEST METER 
AC/DC 10,000 ohms /volt 

21 RANGES 
100 microamps to 1000 v 

Complete in die-cast case 
with test leads, clips & prods 

CASH PRICE FULLY GUARANTEED 
£12-7-6 or Deposit L2-10-0 & nine further 

monthly payments of 61-4-6. 
Illustrated brochure free on request. 

FRITH RANOCRAFT LTD 
69-71 CHURCH GATE LEICESTER 
*HIGH ST NEWPORT PAGNELL Bucks 

WIREWOUND RESISTORS 
Eureka wound on strip. 1 to 1.000 ohms: 
I% 2/e; 0.5% 3/-; 0.2% 4/3; I K to 5K, I% 
3/3; 0.5% 3/6; 0.2% 4/9. 5K to 20K, I% 
4/-; 0.5% 4/3; 0.2% 6/.. 0.75W rating. Your 
value wound to order, quick delivery. Special 
quotation for quantities. 

SHUNTS 
Wire-ended Eureka shunts, three ranges, 
I% accuracy, for inclusion in customers own 
apparatus. For 1 mA. 100 ohm meter, ranges 
10, 100. 1,000 mA. For 500 µA 500 ohm meter, 
ranges 5, 50, 500 mA. Price 8/6 each. 

PLANET INSTRUMENT CO. 
25, DOMINION AVENUE, LEEDS, 7. 

rShar We specialise in manufacturing of Chassis in all metals, large or sma ll 
quantities to your own specifications 

V. W. BEAMISH 
deloes Garage, Shardeloes Rd., New Cross, 

London, S.E.14. 
Telephone :TIDeway 4795 

PRECISIONSHEETMETALWORK— 

FREQUENCY TEST TAPE 181/1 
£3 . O. 

(Head alignment, level setting, 
frequency response test.) 

Full details on request 

J. ALLEN JONES LTD. 
122, SOUTH ROAD, LIVERPOOL, 22 

TELEPHONE WATerloo 2205 
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I SAMSON'S SURPLUS STORES 
Exclusive 

' Purchase!! 
• S.T.C. RECTIFIER 

SUPPLY UNIT No. 11 

TYPE ZB 10235 
Specification:—A.C. input 100-260 volts. 
45-65 cycles. D.C. output 24 volts II 
amps. and 130 volts 600 m.a, very con-
servatively rated. L.T. and H.T. com-
pletely smoothed. All circuits fused. 
Mains on/off switch. Built in grey metal 
cabinet as illustrated. Height Ste. Oin., 
width 1ft. 7}in., depth Ift. I4in. Weight 
2001b. 

These units were originally designed to 
supply L.T. and H.T. power in conjunc-
tion with Bay Power No. 3 to S.0.5.1T 
3 channel telephone system, but are ideal 
for the electronic industry, research 
laboratories, schools, etc., etc. Complete 
with instruction book and circuit. 
Supplied brand new at a fraction of he 
maker's price. 

£17.10.0 warehouse 

If further further technical details are required, Instruction Book will be 
forwarded against a deposit of One Pound. Export enquiries are wel-
comed. We have a limited number of these units ready packed in 
original transit cases at a small extra charge. 

IIIRIBMIng 1 

natnr.es to our Edg /yore Road branch. please. This is open all day Saturday. Tel.: EUS 4982 All orders and e I 

169171 Edgware Road, London, W.2. 
125 Tottenham Court Road, W.I. Tel.: PAD 7851 

—ARMY SIGNALLING LAMPS-

12 volt, in metal con-
tainer with carrying 
'trap. Contents: 3 spare 
bulbs, opelator's lamp 
and spare bulbs, morse 
key, plugs and 3 coloured 
screens (red, green, 
amber). 

12/6 P. & P. 2/6 

12 VOLT RECEIVERS 
type 1125d 

Contents: two 9D2 valves, 
3-1 intervalve transformer, 
one mu-metal multi-ratio 
transformer etc. 

10/- P. & P. 2/. 

CHARTBOARD ANGLE LAMP 
With clip-on end. Suitable to: 
Colleges, Offices, Draughtsmen, etc 
Bayonet Stung Globe. 

£1.0.0 P. a P. 2/-

U.S.A. Dynarnotors, Type D/M53A, 24 v 
input, 220 v. D.C. output El. P & P. 2/6 

A. PRESTON a. SONS 
186 Sussex Way, London, N. 19. 'hone: ARChway 5951 

REFINEMENTS 
WORTH MUCH 
MORE THAN 
52 Guineas Portable 

38 Guineas Adaptatatic 

Collaro Mark III deck 
3-speed, twin track 
New type power pack 
Mullard valves throughout 
3-digit rev. counter. 

Come and hear them or write 
for full facts and figures. Both 
well worth knowing all about. 

SONOMAG LTD. 
2 ST. MICHAEL'S RD., STOCK WELL, S.W.9. TEL: BRU 5441 

PROMPT 

DELIVERY 

PROMPT 
QUOTATION3 

OVER 100,000 RELAYS AVAILABLE FROM STOCK 
SIEMENS HIGH SPEED RELAYS. All values. Ex stock. 
Cont,-actors to leading manufacturers and GOVERN-
MENT DEPARTMENTS 

POST OFFICE 
TYPE 

3000 & 600 
MAGNETIC 
RELAYS 

Manufactured to your specification 
to A.I.D. and I.E.M.E. standards. 

COILS UP TO 80,00011 
CONTACTS UP TO 5 AMP 
INSULATION UP TO SKV. 
PROTOTYPES 7-14 DAYS 

SPECIA:..ISTS IN 
TROPICALISATION 

DEPENDABLE RELAY CO. 
I2a Tottenham Street, LONDON,W.1 
Phone. LAN9ham 7391/2 (Near Goodge St Stabon 
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HANNEY 
offers 

Components for 
OSRAM 912 PLUS AMPLIFIER 
OSRAM 912 PASSIVE UNIT 
OSRAM 912 PRE-AMPLIFIER 
OSRAM F.M. PLUS TUNER 
MULLARD " TAPE " AMPLIFIERS 
MULLARD 510 AMPLIFIER 
MULLARD 510 " A" PRE-AMPLI-

FIER 
MULLARD 510 " B" PRE-AMPLI-

FIER 
MULLARD 3/3 AMPLIFIER 
MULLARD F.M. TUNER UNIT 
" WIRELESS WORLD" BAXAND-
ALL PRE-AMP. 

" WIRELESS WORLD" F.M. 
TUNER UNIT 

DENCO MAXI-Q F.M. TUNER 
UNIT 

Manuals available: 
912 PLUS AMPLIFIER-41-; OSRAM F.M. 
PLUS TUNER — 746; MULLARD HIGH 
QUALITY AMPLIFIER MANUAL (contains 
F.M. details)-3/6 ; DENCO F.M. TUNER-1046. 
Send 20. postage, stating lists required. General 

Components list also available. 

L. F. HANNEY 
77, Lower Bristol Road 

Bath 

THIS MONTH'S OFFERS 
A.C. MOTORS. 1-II.P. 230 volt 50 cis S.P. 
Cap. Start. 1,380 r.p.m. 2.8 amps. £4/10;-, 
curr. 5/-. 0.6-11.P. 230 volts 50 cps S.P. 940 
r.p.m. 86,51-, earr. 7/8. All motors tested 
and guaranteed. 
ROTARY CONVERTERS. D.C./A.C. 24 
volts D.C. input, 230 volts A.C. 200 watts out-
put through transformer. Ideal for television, 
where no mains are available. Brand new, 
MORI-. 110 volts D.C. input, 230 volts A.C. 
50 cis S.P. output, £15. Starter 45/-, carr. 
1111.. 
400 CYCLE INVERTERS. 24/28 volts 
D.C. Input, dual output 115 volts 3-phase 400 
cycles 750 v.a. and 24;26 volts S.P. 250 v.a. 
.New condition and tested. 
400 CYCLE ROTARY CONVERTER. 110 
volts 0.8 amps D.C. input, 110 volts 0.27 amps. 
400 cycles output or 220 volts D.C. 0.4 amps 
input, 110 volts 0.285 amps. 400 cycles output, 
" 8 " METERS. 21M. square flush panel, 
suitable for A.R.88 or other receivers. New 
stock, 39,6, post 1/6. 
PARALLAX BARS. Type P.B.2, with two 
graticules mounted in frames, micrometer 
adjustment, two spare spot graticules and one 
scaled 0-30. For map nicking from aerial 
photographs. Brand new by leading makers, 
in polished wood case. 
TELEPHONE JACKS, G.P.O. type, 116 
each, post free. 
G.P.O. RELAYS, type 600 and 3000, many 
contact ranges in stock. 
METERS. We have large stocks of Switch-
board Meters, 41111. to Sin, dia., many ranges. 
Volts. Amps and milliamps. Send us your 
enquiries. All meters tested and guaranteed. 
METER MOVEMENTS. D.C. moving coil. 
Ideal for class demonstration. Amps, Volts, 
milliamps. in cases with pointer, 2,6 each, 
post 

Leslie Dixon ak Co. 
Dept. A, 214 Que3nstown Road, London, 8.W.8 
  Telephone: MACouloy 2159   

METERS 
WE CAN SUPPLY 
WITHIN 7-14 DAYS 
a complete range of moving coil— 
moving iron—electrostatic—thermo-
couple—also multirange meters— 
meggers—pyrometers and laboratory 
test instruments, etc. 

Al! to B.S.89. 

111E1PAIRS 
Delivery 7-14 days 

Our skilled craftsmen carry out re-
pairs or convert any types and makes 
of single and multirange meters. 

Where desired, repairs are accepted on contract. 

THE Vi. ELECTRICAL SERVICE 

4, LISLE STREET, LONDON, W.C.2 

Telephone: GERrard 4861 

ENGINEERS! 
Whatever your age or ,perienCe, you must mad 
"ENG/NEERING OPPORTUNITIES." Full details of 
ta. easiest way to paio 
O. & O. (112eetrisai. eta). General Cert etc.. on 

"NO PASS—NO FEE" 144 PAGES terms and detaiLs of 
Courses in all branches 
of l'ngineering 

li' ee Meeanieal, Electrical 
Civil, Auto, Aseo 
Radio, etc.. Budding 
etc. H you're earning 
less than gEia week. toit 
ue what interest+ you 
and write for your cony 
of (( ENGINEERING 
OPPORTUNITIES " 
today—FREE. 

BISET. 
307 College House. 25-
31. Wright's Lane 
London, W.8. 

effilifir—MSTITUTE 0 IIOINEER- 111FTEMOffl 

A SPENCER-WEST 
BAND Ill CONVERTOR 

FOR £6 . 5 . 

The Type 80 with printed circuits, panel contrds 
or Band switch and fine tuning and a perform-
ance which ensures enthusiastic satisfaction. 
Handsomely designed and finished to stand on 
your receiver with its self-contained power supply 
ir lust plugs straight in. 
Full descriptive leaflei on request. Available frein all 
„.00d dealers or post free direct from the manufac-

turers if any difficulty 

SPENCER-WEST LTD. 
QUAY WORKS, GREAT YARMOUTH 

NORFOLK 
'Phones: Works 4794; Sales 3009 
Grams: Spencer-Wee, Gt. Yarmouth 

SELENIUM RECTIFIERS 
40 ma. to 10 amp., 6 v. to 100 v. 
Bridge, H. Wave or P.P. 
WITH OR WITHOUT HIGH-
GRADE TRANSFORMER TO 
SUIT. These are new goods, best 
makes, not reconstructed Government 
surplus. Popular types, 6 v. 1 a., 
4/-, 2 a., 7/6, 12 v. 2 a., 8/6, 12 y. 
1 a., 7/6, 12 v. 3 a., 15/-, 6 a. alloy-
finned type, 27/6, 24 v. 0.3 a., 9/-, 
0.6 a., 12,6, 24 v. 1 a., 13f6, 2 a., 
15/6, 24 v. 3 a., 21/-, 50 v. 1 a., 24/-, 
50 v. 2 a., 42/-, 130 v. 300 ma. h. 
wave, 38/-, 250 v. 300 ma. do., 65/-, 
110 v. 1 a. bdge., 48'-, 130 v. 80 ma. 
bdge., 21/-. 

CHARGER KITS 
No. 1, a kit for 
2 v., 6 v., 12 v., 
3 amp. trans-
former, rectifier, 
ammeter, all 
high-grade new 
parts, not rub-
bish, 5 2/6, 
unique convec-
tor housing for 

same, as illust., 12/6, p.p. 3/-, ditto, 
but 2 amp., 43'-, case 12/6, p.p. 3/-. 

Economy 12 v. 3 amp. kit, no am-
meter needed, 346, p.p. 2,6, all with 
12 months' guarantee. 

CHAMPION PRODUCTS 
43 UPLANDS WAY, LONDON, N.21. 

Telephone LAB 4457 

Fidelia 
HAND BUILT 

---> 

• 
14000  

The eidelia Imperial gives V.H.P. reception phis 
ah the facilities of a One audio amplifier. The 
gramophone pre-amplifier suit» all types of pick-
ups and has recording correction for L.P., RISA. 
»nd 7f curvea. Independent Rasa and Treble 
Control» are fitted with approx. 2.1db tots, range 
Tape lacks can be fitted. Eland built throughout 
and available with either our Major power 
amplifier al gas or our Junior power amplifier 
at £34. 
Other model, in our range include: 
Pidelia A11(1,11 Major. 12 valve. Tuned R.F. 
stage on all wavebands. VIII,. 8. SI. and L 
waveband». Gram pre-amplifier and input 
corrector for all pick-upa. Separate 9 watt power 
amplifier f44. 
Melt» De-Luxe. VHF reception pine normal 
wavebands. 7 watt pools-pull output. Separate 
base and treble control, 9 1/c filter variable 
aeiectivi y on 11 and L. waveband. £341104. 

îfl 
EL 

Full derails wilting', on request 
ltd. la stamp( o appreciated,. 

ADIFIURST ROAD 
TELSCOMBE CLIFFS 

Nr. Brighton. 
SUSSEX 

141 Paieeharen 3150 
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NEW S.T.C. AND " WESTAL1TE " 
SELENIUM RECTIFIERS. Largest L.T. 
range in Great Britain. Latest Current 
Products. NOT Surplus. 

REVISED PRICES (3rd JUNE) 

ST. & C. E.H.T. K3/15, 5/-; K3/45, 9/4; 
K3150, 9/10; K3/100, 16 ,8; all post 4d. extra. 
BRIDGE CONNECTED FULLWAVE. 
I7v. la., 13/4; I.5a. 26/6; 2.5a. 32/6; 3a. 
30/6; 4a. 38/-; Se. 38/6; all post 6d. 33v. 
0.6a. 22/3; la. 22/9; 1.5a. 451.; 2a. 54/-; 3a. 
54/-; 4a. 64/-; Sa. 68/-•, all post 1/6. 54v. Ia. 
33/-; I.5a. 62/-; 2a. 74/-; 3a. 74/-; 5a. 97/, 
72v. la. 42/-; I.5a. 78/-•, 2a. 95/-; 3a. 95/-; 
Sa. 124/-; 100v. Ia. 61/-; I.Sa. 112,-; 2a. 134/-; 
3a. 134/-; Sa. 180/-, all post 2/-. 
BRIDGE CONNECTED WITH 7/in. 
SQUARE COOLING FINS 17e. 6a. 
53'7; 10a. 6I/-; post 2/6. 
BRIDGE CONNECTED HEAVY DUTY 
FUNNEL COOLED or 7/in. SQUARE 
COOLING FINS. Both types, same price. 
I7v. 12a. 95/-; 20a. 120/-; 30a. I72 -; 50a. 
280/-; 33v, 6a. 89/-; 10a. 102/-; 12a. 176/-; 
20a. 202/6; 54v. 6a. 1 24/- ; 10a. 144 /- ; 72v. 
6a. 160/-; 10a. 186/-; 100v. 6a. 227/6; 10a. 
270/, all post 3/-. 

REVISED PRICES (7th FEB.) 

" WESTALITE " (BRIDGE). 12-15v. D.C. 
0.6a., 12/-; 1.2a., 30,-; 2a. 32 6; 2.5a. 49/-; 
Sa. 37/6; 10a. 64/6; 20a. 117/6; 30a. 171/-; 
50a. 278/-; 24v. 1.2a, 30/-; 2.5a. 49/-; Sa. 
614.; 10a. 10916; 20a. 208/-; 36v. Iba. 47/6; 
2.5a. 84/-; Sa. 82/6; 10a. 154/6; 100v. Iba. 
82/6; 2.5a. 154/6; Sa. 195/6; 10a. 391/, 
All post extra from 1/6-3/6. E.H.T. Rects., 
I4D134, 25/-; 36EHT60, 35/10, post 4d. 
I ma. A.C./D.C. meter-rects., 14/6. 

Wholesale and Retail 

Special Price for Export and Quantity 

T. W. PEARCE 
66 Great Percy Street, London, W.C.1 
Off Pentonville Road. Between King's Cross ani Angel 

NEW SURPLUS 
TEST OSC. TS170-SRN5. 330 Mc's with 4, 3Q4's; 

959,c, 3 crystals, 1 Mia meter ; piston attenuator 
calibrated 14.000 microvolts. New, boxed, 75.- each. 
TEST SET TS16,APN. Designed for testing radio 
altimeters. Incorporates Wien bridge audio ...Stator 
:m0-7000 cycles; 28v. vib. pack; 400.500 Ma's tuned 
cavity, also 30v. meter. Supplied in good need con-
dition with 6 valves, 70/- each. Few fair condition 
awl less meter. 46,- each. 
ISENTIIAI, MERCURY RELAYS. Mounted in pairs, 
25,10 - Per pair. 
SELENIUM RECTIFIERS. 24v. 10 amp bridge, 49/13 
c.o.), 250v. 1 amp ê wave, 27.8 each. 
TRANSMITTER/RECEIVERS TYPE 17 Mk. 2. 44-61 
M or. supplied in good used condition with valves, 
ilallgi mike and high res, phones and circuit 42/- ea., 
or two for 7218. 
MAINS TRANSFORMERS. R.C.A. spares for ET4336 
tranemitters. 190-350v. Input 10v. 10 amp, 21v. 10 
amps twice all T and HY insulation. 2816 ea. 
PERFORMANCE METERS DESIGN 2. Comprising 
330v. 50 cts mains trans. 250.0-250v. 30 Ma (service 
rating), 6.3v. 11, amps 5v. 2 amps 2011 choke, 554 
Y65 magic eye, 2-EF50*s. 1-EC52, 1-EA50, dozens of 
components all in smart grey louvred metal caae 
10 x 9 x 9in. New and boxed, made by Panneko. 
Unrepeatable component value only 426 ma). 
COLLAR() MODEL TRE 4. 4-speed single player with 
Aeon TM head, PU Ill ted 111-11 cartridge and sapphires, 
£4115/- ea 
RESISTANCE UNITS 231. Comprising 12 heavy-duty 

long) non-inductive 80 ohm composition resistors 
in perforated metal case. Ideal dummy load for 
transmitters, 32 6 en. 
HR RELAYS. PO 3000 type. 6,500 ohm coil, 2M, 213, 
Ire ea. 20.000 ohm coil. LB, 194, e.. 
SPECIAL PRICES QUOTED for the following valve 
types in mininnun lots of 100. 6AC7M. 6J6, 6K7G, 
6SN7OT. SAG5, EL32, TT11, 128C7M, 2X2. 
MC ltRYVid. Skin. rd. II. mtg. 0-30 mA, 0-200 mA, 
0-500 mn, 0-2 amps. 13/6 ett- 0.15v. A.C. (MI), 1118. 
0-250 amps with shunt. 47/8. 0-150v. A.C. (1 mA 
basic with rect.), 28;6. Sin. rd. fl. 0-500 izA, 17/8 ea. 
0-1 mA. 21/-. 211n. rd., plug-in 0-250 if.A. 22,6. Sin. 
sq. IL 50-0-50 amps, 0.300v., 11/8 ea. 3Ln. rd. d. 0-10 
mt)Pe. 196 ea. 
All goads carriage paid England, Scotland and Wafer. 
We regret We ;cannot (merle overseas ordsrs. S.A.E. 
enquiries. 

JOHN ANGLIN 
385 Cleethorin Road, Grimsby, Lacs. 

Tel. : 56315 

rittlio upkeep 

atad repairs 

By Alfred T. Witts, A.M.I.E.E., 
Chartered Electrical Engineer. 
8th edition. This practical 
handbook explains in an easy-to-
follow-style how to locate faults 
how to remedy them and how 
to keep modern radio receiver 
apparatus in the best possible 
working condition. It forms a 
most valuable book for radio 
service engineers and mechanics, 
and for all who require a practical 
book of "do's and don'ts." 
15s. net. 
"This little book is a godsend. It 
is an excellent guide to fault 
flnding."-Engineer. 

PITMAN 
Porker Street, KIngsway, London, W.C.2 

CONDENSERS 
CONDENSERS BLOCK PAPER TYPES. 55 4- 55 mfd.. 

300 volts A.C. 8 x 7 x 710_, each 30... 0.1µP. 
4 kV. wicit., 2 x 2 x 4in., each 3,61. 

VARIABLE RESISTORS with right angle drive to flit 
behind panel 29.5 ohms. 5 amps. at the lower end, 
1.4 amps. nt the higher end. Each 1241 

SANTON SWITCHES. 30 amp., 1 pole 2 way 3 bank, 
each. 

LOUD HAILER SPEAKERS. 6 to S watts, 27/8 each. 
TRANSFORMERS, "C" core, 200/250 volts pria 

350-0.350 tapped 250-0-250 180 Ma., 5 V. 3 e. 
and 6.3. 0.5 a., 26/6 each. 

230 volts pri., 1.250-0-1,250, 6 es., 2 >e 6.3 v. 1 a., 
and 4 v. 1 a.. 22/2 each. 

230 volts mi.. 6 tappings at 6.8 r. 3.2 amps., 22/6 each. 
230 volts orb. 6.3 at 1.7 amp. et. 6.9 at 0.3 amp., 

10,8 each. 
(Pont and packing on all transformen, 3/3.) 
CHOKES. (5 H. at 300 m'a., 110 ohms., 12/8 each. 
1 II. at 45 ni a.. 3 each. 
SLIDING RESISTORS. 0.4 ohms, 25 amp.. 13/- each. 
WAFER SWITCHES. 4 p. 3 w., 21- each; 4 p. 2 w. 

1/9 each (with lin. spindle); 2 p.. 4 w., lje each; 
1 p., 8 W., 1). each (with ¡in. spindle). 

RHEOSTATS W/W. 30 ohm., with S.F. switch fin. 
spin Ile. 2/- each. 

DUAL POTS. 2 x 1 mein. IIin. spindle, pi- each. 500 k. 
pots with 13.P. switch UM. spindle, 2/3 each. 
50 k., 100 k.. 500 k., Pots with 1h). spindle, 10/-
['re doz. 

SPIRIT LEVELS, small for Instruments, etc., lin, long, 
iin, wide, each, or 2/. doz. 

SLYDLOK FUSE HOLDERS. 5 amp. and 15 amp., 2/-
each. 

VALVE HOLDERS. Int., Octal (U.S.A. type). 6/- dos. 
B.7.1). Ceramic with lower skirt, 816 do:. 

COLVERN W/W pets. 20 k. and 50 k. (reset). 1/8 
each. or 15 ,- doz. 

PRECISION RESISTORS. 3.000 ohms. ±0.5% 
2'- each, or 20/. doz. 

BALANCED ARMATURES. (Inserts), 3,- each, or 
30 - doz. These are very useful as • small 
speaker. etc. 

SILVER MICAS AND MOULDED MICAS. Per 100, 
22.11 

PHILIPS TRIMMERS (Beehive type), 3 to 30 pl., 1/... 
100 ASSORTED RESISTORS. I and ê W. 151, 

TERMS C.W.O. WRITE OR CALL 

W. MILLS 
38 TRU LOCK RD., TOTTENHAM, N.I7 

Phone Tottenham 9213 & 9330 

Xxceeepe 
ab • Special/at, (n Sub-

miniature Teleceenntuni. 
saloon Components 

AIR DIELECTRIC TRIMMER 

(Protected by Acetate Cover) 

Capacities from 4 to 70 pF in voltages of 500 and 

1000 D.C. Width 16.5 mm. Length 22 mm. 

Acetate dust cover optional. Insulation over 

10,000 megohms. Power factor less than .001. 

DEVELOPMENTS CO. LTD. 
ULVERSTON, NORTH LANCS 

Tel.: ULVERSTON 3306 

M. & J. PEARSON 
Radio, Television 8,‘ Radar Equipment 

OFFER THE FOLLOWING 

STANDARD ELECTRIC MOTORS 

All Brand New in Cases "Not Ex-Govt." 
and on Money-Back Guarantee 

1.-1/6 H.P. Crompton Parkinson 200-220 
Volt SO Cyc., 1,435 Rev. Capacity Start, 
Shock Mounted 2in, x tin. Spindle, 
28 lbs.   £410/0 each. 

2.-4 H.P. Delco 200-220 Volt 50 eye., 1,435 
rev. Heavy Duty lin. x en. Spindle, 
Capacity Start, Shock Mounted, 33 lbs. 

£5/0/0 each. 

3.-1 H.P. Crompton Parkinson 200-220 Volt 
50 cyc., 1,435 rev., 24in. x 4m. Spindle 
Shock Mounted, Capacity Start, 56 lbs. 

L7/10/0 each. 

4.-I 132A Receivers. Used but in nice con-
dition. Special Price to clear £/19/6 each. 

5.-Signal Generators, Type 106. Salford 
Electrical Instruments Ltd., 230 Volt KC., 
5.5 to 55. Mc/s. In nice condition 

64/10/0 each. 

6.-Engine Driven Generators, Ref. No. 
5U/2362. Type U.O.E.D. Dual Purpose. 
1,200-2,400 cyc 1,200 Volt Amps., 
29 Volt-I00 Amp.. 3,000w. D C. Brand 
New in cases L2/10/0 each. 

7.-A Few Test Sets, Type 87 still available. 
A.C. Mains 50311 150-300 Mc/s. Complete 
with Mains Lead and Cables. Brand new 

63/10/0 each 

All Prices include Post and Packing 
Scotland and England 

263 CALLOW GATE 
GLASGOW, C.4 
Telephone: BELL 0729. 
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BAND 3 T.V. CONVERTERS 
BY RETURN OF POST 

ALL with 12 months' guarantee (B.V.A. valves, 3 months' 
guarantee). All 3/- each extra, postage. All 2/- C.O.D. 
For all I.T.A. stations and all sets except Philips. 
State B.B.C. Pattern rejector fitted. All fully wired, 
aligned and ready for use. All with power pack, knobs, 
aerial switching, metal rectifier and 2 valves ECC81. 
Direct switching from B.B.C. to I.T.A. Fine tuning on 
front. No drift. 

£4 . 7 . 6 
With metal cabinet as illus-
trated. Stove enamel grey 
hammer finish. 
Or Walnut cabinet, £4117/6. 
Lizard ftexine, £4/12/6. 

Or chassis, i.e., less cabinet, £3/17/6 (p. & p. 216). 
Variable attenuator, 7/6 (p. & p. 1/-). 
Aerial Splitter, 8/- (p. & p. 1/-). 
Band III Aerials, mast mounting: Carr. Paid 3-element, 
27¡-; 5-element, 35/-; 8-element, 55/-. 
Low-loss Co-axial, 8d. yard. 
Our aerials are suitable for loft mounting. 
External Crossover unit 7/6 (post 1 6). 
Belling-Lee 6-element Loft Band 3 aerial, 30-. 
POST ORDERS TO CAMBERLEY PLEASE. 

GLADSTONE RADIO 
3, CHURCH RD., REDFIELD, BRISTOL 

AND 

82B, HIGH ST., CAMBERLEY, SURREY 

TELEGRAPH AND TELEPHONE 
EQUIPMENT 

12-Channel Cartier Telephone Terminal.. 
Carrier Link 8.R. Equipment 
Apparatus Selective Carver • - 28 Channel. 
I • 4 Carrier Telephone Terminals. Repeater., and 
Spare, 
1 1 Carrier Telephone Terminals, Repeaters and Spam. 
VF Telegraph 3-channel Group Units and Repeaters. 
Apparel s Telegra h 214 ToneNo.5 • 2 telegraph channels>. 
VF Telegraph Speech Duplex Terminals and Filter 
Assemblies. 
VF Telegraph Speech + Simplex No. 3. 
Racked Bays f ir inulti.channel telegraph and telephone 
equipment 
Filter Unite. 600 ohms various cut-oft frequencies 
Networks. Balancing and Testing. 
Retardation Coils and Repeating Coils. 
Input and Output Transformers. 
Teleprinter. Tape and Page and Power Supply Rectl-
tUr Units for TrIcprinter. 
Telephone Switchboards. 10 Line and 40 Line. 
Field Telephone Sets. Types D, F and L. 
Polarized Releys 299 AN and 320 AN. 
Attenuate,- Assemblies Wiper Type. "T" Networks. 
Vibrator. 7-pin Synchronous. 
LOW POWER RADIO STATIONS 

Wireless Set 19. Freq. 2-8 Mc,. and 233 Moe Syetems 
Al. A2 anil All AM. 
Wireless Set X32D. Freq. 2-8 Mois Systems Al, A2 
and All AM and FM. 
Wireless Set 31. 
Wireless Set 58. Camdian Walkie-Talkie. Complete 

ith ill ancillarliw 
Wireleu Set 68T. Tropicalized Mau-Pack set 3.0 to 5.2 
Of,. 
Wireless Set 88. Walkie-Talkie. 40 ble/ii 4-ehannel 

Collins, 18Q Stations. Complete 1.5 Mc/s to 12 Mc's. 
T.C.S. Stations with choice of Power Supply Unite 12 v., 
24 v., 115 v. or 290 v. 
Wireless Set 62. 1;40 Mr/s. fully tropicalized. 
Flexible Conduit, fin. Iii. tinned. Copper. Scalded In 
Soit trued, Llà. ler 

AlReORNE EQUIPMENT 
AN ARC 1 VHF Stations. 100.156 Mc/a 10-chamsel, 
.2o-channel or 30-channel 
SCR 289G Radio Compasses. Complete with all usrts 
Including lovvrter Supply toit.,. 
SCR 522 VHF Stations. 100-156 Mc;a. Complete with all 

R. GILFILLAN & CO. LTD. 
7, HIGH ST., WORTHING, sussux 

Worthing 8719 and 30181. 
Cables : Codes : 

"GIL WORTHING BENTLEY'S 2nd. 

TRANSISTOR WISE 
" Rece Special " 3 transistor 
portable receives home and con-
tinental stations. Uses specially 
designed high gain frame aerial, 
mounted on metal chassis. Months 
of operation from 3 volt battery. 
Complete kit with balanced arma-
ture output unit and attractive 
plastic case. Only 65/. including 
battery. Wiring circuit diagram 
parts list 1/- P.O. 
Reto transistor 3 simplified 
version for beginners. Data 9d. 

The " Rece " 2 transistor portable 
receives home and continental sta-
tions, uses high gain ferrite tuned 
aerial. Complete kit with balanced 
armature output unit and neat 
plastic pocket case. Only 55/- in-
cluding battery. Wiring circuit 
diagram parts list 1/- P.O. 

" Reco " all-wave I transistor receiver, 
uses tuned inductance coil and super 
sensitive Bell phone for quality private 
listening. Plastic case. Complete kit 
29/6 including battery. Wiring circuit 
diagram parts list I/. P.O. 

RADIO EXCHANGE CO. 
27 HARPER STREET, BEDFORD. 

TRADE AND MAIL ORDER ONLY. 

The UNIQUE BENDER 

IL 
M le" 

e  

YOU HAVE SEEN 

from previous advertisements what 
the UNIQUE BENDER looks like. 

Now we show examples of a few of the 
many jobs it will handle. It also makes 
angles, channels, fohled and beaded edges 
and special sections up to 39 in. long 
Quickly, Act•uralely, and with Professional 

Finish. 
RN X-26. This tool is designed for heavier 
work. Ideal for Transformer Cases. 

For 6 ooge Folde, write to:-

A. A. TOOLS 
197a Whiteacre Rd. Ashton-u-Lyne 

Ever/ genuine A.A. tool bears this mark 

SERVO & ELECTRONIC 
SALES LTD. 

In addition to our normal extensive range of 
servo componente-bLegellpe, Relay-sus, Velodyne 
Motor Gemratrirs, Auriplidynee. etc., we offer.-

INDICATOR UNIT APW9922A. 1-VCR97 
3•V R9I, 2-VR54, 1-CV1285, 1.1/T81. perepeir 
ahield. focus and brilliance controls. 8 pots. etc. 
Brand new in cartons 37,8. Carr. 5/.. 
RECTIFIER UNIT TYPE 46. 10D/890 (Weidlog-
houne). Input 200-230 v., ItO c.p.g., output 6.3 v. 
13A.. 220 v. 110 mA., both output" choke rapacity 
smoothed. Internal switching relay, main eniteh 
and neon. Sire jool0ollilr,. Dual outnts via ti 
and a -ray Jones plums. Weight 701M. Operating 
Temps. - 20°C. to plus 50°C. New in cam 

.21WR UNITOI01-eah. TYPE 0 CaBre.2.00%. POWER put 2n0..,50 V. 
50 

up..., outputs 250 v. 100 inA. D.C., f1.3 v. 4/1. A.C. 
with 11.T. voltmeter and ammeter. New In cases. 
79/- each. Ober. 10/• 
rig 46 MC8 1..F. STRIP with valvm, 37/8. 
Carr. 3%. 
BEATER TRANSFORMER. Her rneticslly sealed. 

11 Input 10.203-20.20 v. /50 c.o.s. Three 
etc...darn-I each 3.15.0.3.15 v. IA. Screened. 

Y. 3 x 3in. Vrrticul or Inverted mounting. 
38'. cach. Pi'. 20. 
110 v. 400 en.s. ROTARY CONVERTERS. 20 V. 

toput. Conservatively rated 31 -15 w. E.D.C. 
manufact me. £6. Carr. 7.6. 
MINIATURE RELAY, TYPE 41840D, S.T.C. 
700 ohm. for 24 v. operation. D.P.C.O., her-
metically sealed. 22 .6 euh. P.P. 1,6. 
VARIARLE SPEED MOTOR. 1/6 h.P. 115 v. 
50;60 2.8A. with Graham var. sod. gearbox 
output 0-166 r.p.m. 212/10,- each. Carr- 10/-. 
KLAXON 24 v. MOTOR MI817E11020 h.p. shunt 
wound, 2.500 r.p.m. 3,5,- each. l'.P. 
CAPACITORS. BLOCK PAPER. 
0.1,.F 0,000 V. agog. 31). x 211e. x 6fb., 4/8 
0.5,.F 1,300 v. sta. 311n. x 211e. x 3/9 
1.0..F 1,000 V. wkg. 21in. x ills. x 3fb. 81. 

1,500 V. wkg. 31u. x 2110. x 41mo.. 5/6 
8.0oP 250 v. wkg. Um. x 211e. x 41.111..3/6 
10oF 450 v. wkg. 311i. x tilo, x 411n.. 7/-

P. e P. all types 1,-. 
COMPUTING POTENTIOMETERS, nut tress 
frame 211M. and 1411n. diameters. Resistants,. 
values 3014 and 20K ohma. respectively. Priem 
on xptlimtion. 

Terms: C.W.O. Nett monthly tor approved 
accounts. 

1, Hopton Parade. Streatham High Road, London, 
S.W.18. MT Rind haul n165 
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The Junction Transistor and its Applica-
tions by E. VVolfendale. Postage 1/3 60/-

Magnetic Tape Recording by Spratt  
Postage 1/3   451-

Radio T.V. and Electrical Repairs by 
Odhams Press. Postage 1/3   18/-

The A.R.R.L. Antenna Book. Postage 
1/-  19/-

Transistor Circuits by Rufus Turner 
Gernsback Library. Postage II-  22/-

Oscilloscope at Work by Hass and 
Hallows. Postage 1/-  I5/-

Brimar Valve and Tele Tube Manual 
No. 7. Postage 9d  6/-

Transistor Circuits for the Constructor 
by Bradley No. 2. Postage 4d.   3/6 

Fundamental Principles of Transistors by 
Evans. Postage 1/6   45l-

The Mercury Jason Switched F.M. 
Tuner. Postage 4d  21-

Quinns Radio Diary 1958. Postage 6d. 4/6 

UNIVERSAL BOOK CO. 
12 LITTLE NEWPORT STREET, 

LONDON, W.C.2. (adjoining Lisle Street) 

ELECTRONIC EQUIPMENT 
PROTOTYPE OR BATCH 

PRODUCTION. 

METALWORK, PLATING, 

FINISHING, WIRING, 

INSPECTION, TEST 

DESIGN AND DEVELOPMENT 

FACILITIES AVAILABLE 

A.I.D. AND A.R.B. RELEASE 

LOW OVERHEADS. KEEN 

QUOTATIONS. 

AVINASH ELECTRONIC LTD. 
AVINASH WORKS, 

70 SILCHESTER ROAD, 
LONDON, W.10 

TEL. : LADBROKE 2688 

PORTABLE 
TEST PANEL 
for workshop 

or students' use 

Two separate moving 

coil meters for voltage, 

current and resistance 
measurement. In wood-

en case with metal 

front and test prods. 

Cash £6 (inc. post pkg.) or 30/- down 
and 5 monthly payments of El 

(Total Price (6.10.0.) 

Order now Porn:— 

E.M.I. INSTITU1ES, Dept. T.P.127, London, W.4 

Ranges (AC & 
DC) 
0-30mA 
0-10v, 0-25v 
0-500v 
0-10,000 ohms 
Size 81" x 54"x 21" 
light and portable. 

IC.. 

S.T.S. 
TRANSFORMERS 
Fully Shrouded Up-
right Mounting. Mains 
Trans for Mallard 
510 Amplifier, 300-0-
300 v. 100 mA., 6.3 v. 
2 a. cc., 6 3 v. I a. 27/-
Mains Trnas for 510 Amp. and Tuner 300-
-0-300 v. 120 mA. 6.3 v. 2.5 a. cc., 6.3 v. 2.5 a., 
6.3 v. 1 a. 32/. 
Primaries for above 200-230-250 v. 50 c/s. 
Output Transformer Ultra-Linear, 8,000 ohm. 
with 43"„ tappings, for Mallard 510 Amp. 30/, 
All carefully mode to conform to specifications. 

Postage 2/. extra on all items. 
SOUTHERN TECHNICAL SUPPLIES 
13 NORTH STREET, PORTSLADE, SUSSEX 

Tel.: HOVE 47223 

CABINETS 
for 

Goodmans, G.E.C., 
Wharfedale, Jensen. 

STANDARD BASS 
REFLEX CABINETS 
Walnut, Mahogany and 
Oak, as illustrated 

(34" high) 
12" Speaker Model 

£10.0.0 
10" Speaker Model 

£9.10.0 
8" Speaker Model 

E9.0.0 
Open till 5.30 
Saturdays. 

A. DAVIES & CO. (Cabinet Makers) 
3 Parkhill Place, off Parkhill Road, London. 
N.W.3 GULLIVER 5775 

A VACANCY EXISTS 
in the Radio and Television Laboratories of a 
leading manufacturer, situated in eastern London, 
for a project leader to engage in the development 
of domestic and car radio. Must be familiar 
with current circuit techniques, including trans-
istors, and production design for conventional 
and printed wiring. Minimum qualifications, 
H.N.C. with at least five years' experience in a 
similar capacity. A contributory pension scheme 
is in operation and good canteen facilities are 
available. Please reply, giving full details of 
experience and qualifications to Box No. 3031 
c/ o. " Wireless World." 

RD PLAYERS 
GRAM MOTORS 
AUTOCHANGERS 
CABINETS 

COLLAR° AC.3/554. Three-speed. singk player for 
AC 200/250 v., cream finish. complete with 
turnover crystal pick.up. " T" type head. Strictly 
11m ted quantity at £13,19í6. plus 5/6 caer. 
CRYSTAL PICK-UPS fitted Aces H(lP37 cartridge. 
Clint lightweight. Our Price 37;8, plus 914 carr. 
3-SPEED RECORD PLAYERS. Fitted with Acos 
turnover HOP59 pick-upa with twin sapphire styli, 
renifle case with lid, fitted clasps and humble. Worth 
10 gus. Our Price £7,15/8. plus 5'6 cure. 
4-SPEED GRAM. MOTORS complete with crystal 
pick-up. Our Price 99 6, plus 5/6 caer. 
REMISE COVERED CABINETS, mingle player slue, 
suitable meet non.auto units. including Ininscription 
motors. (Motor board uncut.) Our Price 48.'8. Pine 
5/6 care. 
PORTABLE RECORD PLAYER CABINETS to house 
Monarch. Collar,' or Garrard 120 Changerr. with space 
for Amplitier and Speaker. Itextne finish in attractive 
colours. Fitted catches and handles. Our Price 
f3/5/-, plus sia earn 
Sew! •datup or mmplet, barg,In /1,1. 

RONALD WILSON & CO. 
(DEPT. W.W.f, 12 BRIDGE STREET. WORCESTER 

NEW METERS 
(by well-known manufacturers) 

to your requirements 

7-14 DAYS 
DELIVERY 
A.I.D. APPROVED 

Phone 

HOP 

METER REPAIRS 

by 

SPECIALISTS 

Prompt and 
Efficient 

1408 Service 

INSTRUMENTS ELECTRICAL CO. 
107, Newington Causeway, London, S.E.I 

MARCONI INSTRUMENTS LTD. 

This Company has immediate vacancies at 
St. Albans in its Technical Literature (Tele-
communications) Section; applicants should have 
electrical engineering qualifications and or exper-
ience in the design or development of electronic 
equipment; the duties are varied and interesting 
and the posts provide permanent and pensionable 
positions in a well-established Company. 

Apply to Dept. C.P.S., 336/7, Strand, W.C.2, 
quoting Ref. W.W. 2970H. 
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TELEVISION INSTRUMENTATION 

DEVELOPMENT ENGINEERS 

DUTIES: To undertake the design and development of 
test equipment for television, including work on special 
television camera applications. Considerable personal 
responsibility and freedom is given, and there are no 
set rules regarding the number of people engaged on a 
project, the allocation of project leaders, etc. 

QUALIFICATIONS: The ability to design and develop 
equipment and aggressively progress a project through 
to the stage where a model is made and the information 
is available for a production drawing office. Candidates 
should preferably he of degree standard, or Corporate 
Members of one of the Professional Institutions, but 
consideration will be given to others who have con-
siderable practical experience in the field. The ability 
to progress the project through to a satisfactory con-
clusion is the prime requirement. Due to expanding 
activities men with drive and initiative can be sure of 
progressive advancement. 

Comprehensive pension and assurance schemes are in 
operation, and Canteen and Social Club facilities are 
provided. 

Call any day including Saturday mornings at: 

MARCONI INSTRUMENTS LTD., 
LONGACRES, HATFIELD ROAD, 

ST. ALBANS, HERTS. 

or write giving full details to Dept.: C.P.S. Marconi House 
336;7, Strand, London, W.C.2, quoting reference WW 

2970K. 

MARCONI INSTRUMENTS LTD., 
TECHNICAL PERSONNEL REQUIRED 

Senior & Jun:or Electr;cal Design Engineers 

SENIOR & JUNIOR MECHANICAL 
DESIGN ENGINEERS 

DUTIES: To undertake the design of Test Equipment covering 
practically the whole electronic field, including 
Telecommunication, Guided Weapons, and 
Nucleonics. Considerable personal responsibility 
and freedom is given, and there are no set rules 
regarding the number of people engaged on a project, 
the allocation of project leaders, etc. 

QUALIFICATIONS: The ability to design equipment and 
aggressively progress a project through to the stage 
where a model is made and the information is 
available for a production drawing office. Senior 
engineers are usually of B.Sc. standard with practical 
experience in measuring techniques, while Junior 
engineers are often Graduate Members of one of the 
Professional Institutions, or have similar qualifica-
tions, but this is in no way mandatory. The ability 
to progress the project through to a satisfactory 
conclusion is the prime requirement. Due to ex-
panding activities, men with drive and initiative 
can be sure of progressive advancement. 

Comprehensive pension and assurance schemes are in operation, 
and Canteen and Social Club facilities are provided. 

Call any day including Saturday mornings at 

MARCONI INSTRUMENTS LTD., LONGACRES, 
HATFIELD ROAD, ST. ALBANS, HERTS. 

or write giving full details to Dept. C.P.S., Marconi House, 
336/7, Strand, London, W.C.2, quoting reference WW 2970J. 

High Sensitivity Miniature moving coil 

LOUD SPEAKER 
as used in the Perdio Pocket Transistor Radio. Diameter 21'. Depth it '. 
Impedance 3 ohms. Price, including tax, post and packing, 27/6. Cash with order 
l'or this and other miniature components, apply— 

SPECIALISED ELECTRICAL COMPONENTS 

9-11, Monmouth Street, London, W.C.2 

SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LIMITED 
ARMAMENTS DIVISION 

The following per ,onnel are required to fill interesting vacancies in the 
ANALOGUE COMPUTOR GROUP 

ELECTRON IC ENGINEERS. Applications will be considered from Senior and 
Junior Engineers between the age of 26 years and 35 years, with experience of radio 
communication, carrier telephone or radar display equipment.. A knowledge of 
servo systems would also be advantageous. The desirable qualifications for these 
posts would be a University Degree, but candidates with an 11 .N.C. will be considered. 

DRAUGHTSMEN. Applications will also be welcomed from Senior and Junior 
Draughtsmen with design experience of small radio transmitters, radio telephones, 
carrier telephone or radar equipment, in addition, practical experience of precision 
mechanisms would be an advantage. 

The Armaments Division is situated in the midst of the Warwickshire countryside. 
and our newly built Design Offices and Laboratories offer excellent working condi-
tions. 

The posts are permanent and pensionable and will afford considerable scope to 
applicants interested in making a career in this type of work. 

If you possess the appropriate qualifications and experience you are invited to 
apply, in the strictest confidence to: 

Technical Appointments Officer, 
Sir W. G. Armstrong Whitworth Aircraft Ltd., 

Bag i nton, Nr. Coventry. Quoting Reference Comp,9. 

VACANCIES IN GOVERNMENT SERVICE 

A number of vacancies, offering good career 
prospects, exist for:— 
Radio Operators —Male 
Cypher Operators—Male &Female 
Apply, giving details of education, qualifica-

tions and experience, to:— 
Personnel Officer, 0.C.R.g. (FOREIGN OFFICE) 

53 Clarence Street, Cheltenham. 

VACANCIES FOR RESEARCH AND 
DEVELOPMENT CRAFTSMEN IN 
GOVERNMENT SERVICE AT 

CHELTENHAM 
INSTRUMENT MAKERS with fit-

ting and machine shop experience in 
light engineering. 
There are also vacancies where 

applicants with experience in one or 
more of the following can be considered: 
1. Maintenance of radio communica-

tion receivers. 
2. Sub-assembly lay-out, wiring and 

testing of radio type chassis. 
3. Cabling, wiring, and adjustment of 

telephone type equipment. 
4. Fault finding in, and maintenance of, 

electronic apparatus. 
5. Maintenance of Teleprinters or 

Cypher Machines and associated 
telegraph equipment. 

BASIC PAY: £92/4 plus merit pay, 
assessed at interview and based on 
ability and experience, as under: 

ORDINARY RATE: 10/- to 32/-. 
SPECIAL RATE: 33/- to 70/-. 
Opportnnities for permanent and penelonable 
p ate. Five-day week, good working conditions, 

single accommodatim available. 
Apply to: Personnel Officer, 
G.C.H.Q. (FOREIGN OFFICE), 

53 Clarence Street, Cheltenham. 
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Opportunities 

for 

scientists and engineers at 

POWERS-SAMAS research establishment 

The continuing expansion of this leading Company in the accounting machine industry offers 

exceptional opportunities for scientists and engineers to engage in the absorbing work of design-

ing and developing electronic, electrical and mechanical equipment for the world market. 

The vacancies are all for permanent, pensionable staff appointments at the Research Establish-

ment at Whyteleafe, Surrey. Completed in March, 1957, the Establishment is one of the finest and 

best-equipped in Britain. It, is ilia most pleasant country setting yet is only some 35 minutes from 

central London by Southern Region to Whyteleafe South Station. 

Generally (and subject to any specific qualifications stated below), applicants should have an 

engineering degree, H.N.C., O.N.O., or similar qualifications, and previous shop and design ex-

perience in the electronic, electrical or mechanical fields. A five-day week is in operation and 

working conditions and amenities are those to be expected in a modern, well-equipped research 
establishment. Applicants should send a brief description of their qualifications and experience 

to the Personnel Officer at the address shown bel ow. 

openings 

exist 

for 
DESIGN 

Senior Designers and 
Draughtsmen with experience 
in either the mechanical 
field or the electrical 
and electronics field, for 
work on design and 
development of modern 
accounting machinery. 

PROJECT 

ENGINEERING 

Men with previous process 
planning and or methods. 
engineering experience both 
electrical and mechanical, 
for liaison between research. 
design and production. 

LOGICAL 

DESIGN 

Mathematicians or others 
with an aptit ude for logical 
design and some knowledge 
of computer programming 
lor commercial accounting. 

PRODUCT 

IMPROVEMENT 

Senior and junior mechanical 
engineers with technical 
qualifications, and design 
and production experience 
in light, engineering to join 
teams improving the destin 
and performance of the 
current ranges of m. &chines. 
A knowledge of mechanism 
design using modern 
techniques, and an open 
enquiring mind, are 
essential requirements. 

RESEARCH 

Senior and junior research 
engineers and physicists to 
engage in applied research in 
the field of Data Processing. 
Applicants should have a 
degree in electrical engineering 
or physics, or be Corporate or 
Graduate members of the 
I.E.E., or Associates or 
Graduates of the Institute of 
Physics. Applicants for senior 
positions should have some 
experience in digital 
computing or allied fields. 
Vacancies also exist for 
Laboratory Technicians to 
assist in research and 
development projects. 
Applicants should have 
technical qualifications or 
experience la 
electronics or physics. 

POWERS-SAMAS ACCOUNTING MACHINES LIMITED, Research Establishment, Whyteleaf., Surrey. 
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Desearch Development 

Design and Prototype 
Development of Audio-
Electro Devices and 
Equipment. Box No. 2336 

,;0 "W. World" 

MULTITONE ELECTRIC CO. LTD. 
invite applications from 

Intermediate and Junior 

ELECTRONIC 
EN G I NEERS 

for work on the development and 
testing of an interesting range of 
new electronic projects. There are 
vacancies for engineers with a 
wide range of qualifications and 
experience up to and including 
H.N.C. standard. Experience of 
development work or fault-finding 
advantageous. Preferred age range 
20/30 years but applications will 
also be considered from young men 
who have recently left school with 
Higher School Certificate in Science. 
Apply stating age and giving parti-
culars of education, training and 
experience to 12/20, Underwood 
Street, London, N.1. 

FERRANTI LIMITED 
Wythenshawe, 
MANCHESTER 

have vacancies 
in the Laboratories for 

DEVELOPMENT ENGINEERS 
to work on the design and de-
velopment of electro-mechanical 
instruments for use in Guided 
Weapons. 
Applicants should be of at least 
H.N.C. standard and although 
previous experience of this type 
of work is not essential, pre-
ference will be given to those 
who have a sound knowledge 
of gyroscopic techniques. 
The laboratories are housed in a 
modern building which is situa-
ted in pleasant surroundings on 
the Cheshire boundary. The 
Company has a Staff Pension 
Scheme and an Assurance 
Scheme for Dependants. 
The commencing salary will 
depend on qualifications and ex-
perience. 
Forms of application can be 
obtained from 

T. J. Lunt, Staff Manager, 
Ferranti Ltd., Hollinwood, 

Lancs. 

Please quote reference DBW. 

JAMES H. MARTIN & CO., 
CADENZA dual Impedance Microphone & 
table stand £10/10/-. TRIX T43 Amplifier 
£19'19 APEX bandIII Converter £5/ 15/, 
TSL LORENZ Concert Soundcorner, 
£13116/3. Richard Allen 'Golden unit' spea-
ker 10in. diam. £715 ,6. AM/FM Radiogram 
chassis from £24. Stamp (only) for Lists. 
James H. Martin & Co., Finsthwaite, 
Newby Bridge, Ulverston, Lancashire. 

PHYSICISTS AND 
ELECTRICAL ENGINEERS 
Progressive positions are open 
to qualified people of degree 
standard for work on develop-
ment and manufacture of 
special radio valve and micro-
wave devices. 

Initial training at the Research 
Laboratories of the G.E.C. 
will be available for certain 
selected candidates. 

Canteen, pension fund and 
social club. 

Apply quoting T/ 1 to:— 

Personnal Officer, THE 
M.O. VALVE CO. LTD., 

Brook Green, 
Hammersmith, W.6. 

MANUFACTURERS or VALVES for G.E.C. 

Test Department at Marconi's, Basildon 
Have vacancies for men to take technical responsibility for the 
quality of equipments in the fields of 

Airborne transmitters, receivers and navigational aids, 

Radar; 

V.H.F. transmitters and receivers. 

Applicants must have at least five years' experience in one of 
the equipment fields specified and preferably be educated to 
H.N.C. standard. 
Houses are available to rent in Basildon New Town for 

successful applicants. Write to 

Central Personnel Services, 

336/7, Strand, W.C.2, quoting Ref. WW 2600R. 

TEST ENGINEERS 
required for interesting work in connection with 

Radar, Computers, Machine Tool Control Units, 

Camera Channels, Microwave Links and similar 
electronic equipment. Applicants must have 
sound theoretical knowledge of electronics 

backed by practical experience in H.M. Forces 
or industry. Staff positions and Superannuation 
Scheme. Single accommodation available. 
Apply, giving full details to Personnel Depart-
ment (C.E./ 21), E.M.I. Ltd., Hayes, Middx. 

E.M.I. ELECTRONICS LTD. 

SALES ENGINEERS 

ELECTRONIC INSTRUMENT DIVISION 

Keen and energetic young sales engineers are 
required to deal with a large range of electronic 
instruments and industrial equipments. Applicants 
should be competent car drivers, prepared to travel 
within the U.K. or abroad as required. Please reply 
giving full details to the 

Personnel Department (EL/B.27), 
E.M.I. Electronics Ltd., 

Hayes, Middx. 

TEST ROOM 

PERSONNEL REQUIRED 

Duties: Testing and calibrating a wide range of telecommunica-
tion and industrial electronic instruments. 

Qualifications, We shall be pleased to receive applications from 
any man with or without academic qualifications, 
who is able to demonstrate suitable experience 
and training. 

Call any day including Saturday mornings at 

MARCONI INSTRUMENTS LIMITED 
LONGACRES, HATFIELD ROAD 

ST. ALBANS HERTS. 

or write giving full details to Dept. C.P.S., Marconi House 
336/7, Strand, London, W.C.2, quoting reference WW 2970G 
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RADIO TECHNICIANS 
IN 

CIVIL AVIATION 
A number of appointments are 

available for interesting work pro-
viding and maintaining aeronautical 
telecommunications and electronic 
navigational aids at aerodromes and 
radio stations in various parts of the 
United Kingdom. 

Applications are invited from 
men aged 19 or over who have a 
fundamental knowledge of radio or 
radar with some practical experi-
ence. Training courses are pro-
vided to give familiarity with the 
types of equipment used. 

Salary £600 at age 25 rising to 
£705. The rates are somewhat 
lower in the Provinces and for those 
below age 25. Prospects of per-
manent pensionable posts. 

Opportunities for promotion to 
Telecommunications Technical Offi-
cer are good for those who obtain 
the Ordinary National Certificate 
in Electrical Engineering or certain 
City and Guilds Certificates. The 
maximum salaries of Teleconununi-
cations Technical Officers are Grade 
III £870, Grade II £1,030, Grade I 
£1,250. 
Apply to the Ministry of Trans-

port and Civil Aviation (ESB1/RT), 
Berkeley Square House, London, 
W.1, or to any Employment Ex-
change (quoting Order No. West-
minster 2109). 

THE WAYNE KERR 
LABORATORIES 

require 

ELECTRONIC ENGINEERS 
& DRAUGHTSMEN 

for development work in the following fields; 

ELECTRO-CHEMICAL AND 

ELECTRO-MECHANICAL MEASUREMENTS 

A.F., V.H.F., U.H.F. AND 

MICROWAVE MEASUREMENTS, 

INDUSTRIAL PROCAS.S CONTROL EQUIPMENT, 

PULSE TECHNIQUES. 

Measurements techniques introduced by 
The Wayne Kerr Laboratories are finding 
increasing outlets in a world-wide field of 
Laboratory and Industrial use. 

Attractive and interesting positions 
offering scope for initiative and ability 
are available for Senior and Junior Develop-
ment Engineers and Draughtsmen. 

For Senior posts a minimum of Honours 
Degree Standard or equivalent professional 
qualifications is required, with several 
years' experience in the development of 
electronic instruments. For Junior posts 
qualifications ranging from O.N.C. to 
Degree Standard are acceptable. Draughts-
men are required to have experience in the 
mechanical design of Electronic apparatus. 

All appointments arc permanent, carry 
attractive salaries and qualify for member-
ship of the Staff Pension Fund. 

Applications, which wit be treated in strict 
Lonfidence should be addressed to: 

The Chief Development Engineei 
Wayne Kerr Laboratories Ltd., 

3, Sycamore Grove, New Malden, Surrey. 
Telephone MALden 2202. 

FERRANTI LTD 
ELECTRONICS 
DEPARTMENT 

have the following vacancies for 

(I) JUNIOR ENGINEERS for 
development work on MICRO-
WAVE VALVES at the C.om-
pany's Wythenshawe, South 
Manchester, branch. A standard 
of approximately Higher Nat-
ional Certificate in Electrical 
Engineering is required. 

(2) A GRADUATE ENGINEER 
interested in production, for 
work on technical problems in 
the Rroduction of SEMI-CON-
DUCTORS at the Company's 
Chadderton, Oldham, branch. 
Previous experience in the Semi-
condutor field is not essential 
since an initial period of training 
in the laboratory would be 
provided. 

The Company has a Staff Pension 
Scheme and an Assurance Scheme 
for Dependants. 

Forms of application can be obtained 
from 

T. J. Lunt, Staff Manager, 
Ferranti Ltd., Hollinwood, 

Lancs. 

Please quote reference PDHI or 2. 

DESIGN AND DEVELOPMENT ENGINEERS 
(Se n ior, Intermediate and Junior) 

Required for the Modern Laboratory of a progressive 
Engineering Company engaged in the advanced develop-
ment of Electronics and Mechanical Engineering in 
connection with guided weapon and other applications. 
The Design Laboratory is expanding rapidly and, there-
fore, opportunities exist which give full scope for indi-
vidual initiative and advancement to applicants who 
possess H.N.C. and who have also had previous experience 
in this field. A salary of up to £1,500 per annum will be 
paid to the selected candidates according to grade. 
Applications, which will be treated in utmost confidence, 
should give full details of qualifications and experience 
and be addressed to: 

BOX No. 2911 c/o WIRELESS WORLD 

SENIOR TECHNICAL 
ENGINEERING STAFF 

A London Engineering Company invite applications 
from project engineers who are capable of taking 
charge of electronics and mechanical engineering 
development in connection with guided weapon 
and other applications. These positions are per-
manent and offer ample opportunity for further 
advancement. The commencing salaries, which will 
be in the region of £1,500 per annum upwards 
according to qualifications and experience, will be 
subject to review on a generous scale. Engineering 
degree or H.N.C. Replies, which will be treated in 
utmost confidence, should give full details of quali-
fications and experience and be addressed to Box No. 
2686 c/o " Wireless World." 

SPECIAL PURPOSE 
COMPUTERS 

The Kidsgrove Works of the English 
Electric Company are considerably expand-
ing their activities in the field of Special 
Purpose Digital Computers, and are building 
new development laboratories, pleasantly 
located on the Cheshire-Staffordshire border. 
There are a number of vacancies for Senior 
Engineers in the Computer team. Candidates 
should have had experience of logical and 
circuit design of computers, but consideration 
will be given to candidates having experience 
in the design of other complex pulse cir-
cuitry. The Company operates a Staff 
Pension Scheme and unfurnished tenancies 
of recently built houses will be available for 
successful candidates immediately. 

Applications giving full details of qualifications 
and experience should be made to: 

Dept. C.P.S. 336/7 Strand, W.C.2, 
quoting Rot. WW 306D. 
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& I AERO SERVICES LTD. 
A.R.B. Approved Stockists 

THOMSON-VARLEY 
POTENTIAL DIVIDER 

Manufactured by H. Tinsley. This 

is a precision potentiometer having 

three decades plus divided wire, 

total resistance 70,000 ohms; re-

solution 1/100,000 of total resistance. 

Built-in galvanometer appr. 1 micro-

amp. F.S.D. Accuracy .01';„' 

PRICE   £25 

EDDYSTONE 358X COMMUNICATION 
RECEIVERS 

40 kcis to 
31 mcis with 
ten plug-in 
coils. 

PRICE, tested and aligned, complete with set 
of 10 coils   £12 10 0 

Packing and Carriage LI  
COILS, range "A " to "1" inclusive 17/6 each. 
Per set of ten, in wooden tray  £6 10 0 
Packing and carriage 2/6 per coil or 10/- per set 
of ten. 

For details see November issue. 

SIMPLE TWO-DECADE WHEATSTONE 
BRIDGES 

0 to 200 ohms in one-ohm steps (no ratio arms); 
built-in galvanometer 2.5-0-2.5 mA. 
PRICE   £2 10 0 
Packing and carriage   7 6 

METERS 
24m. centre zero plain scale M.C. Galvano-
meter, 600-0-600 microamps, projection mount-
ing, plug-in type 12 6 
24m, round projection M.C. Milli-
ammeter, 0 to 500 mA   8 6 
24m, round flush-mounting M.I Voltmeter, 
0 to 300 v. A.C., with internal matched re-
sistance   22 6 

V.H.F. AIRCRAFT TRANSMITTING & 
RECEIVING EQUIPMENT 

Crystal controlled, range 115 to 145 Mc/s: 
power output 4 watts; total weight approx. 
26 lbs. 

TR 1520 4-channel installation. 
TR1936 10-channel installation. 
STR92 44-channel automatically tuned 
installation. 

All released to A.R.B. requirements and supplied 
ready for use, complete with mounting rack. 
aerial, control unit, plugs and receiver head-
gear assembly. 

Prices and details on application. 

SCANNERS RC-94 for SCR-720 RADAR 
EQUIPMENT, complete or components. 

Prices and details on application. 

BEAT FREQUENCY OSCILLATORS 

Furzehill No. I, or equivalent, 0 to 10,002 c:s, 
mains operated   £22 0 0 
General Radio Type 613, 0 to 12,500 c s, 
battery-operated   £25 0 0 
Marconi TF-I95L, 0 to 40,000 cis mains 
operated   £65 0 0 
Marconi TF-1951-4 (Wide range), 0 to 
150 kc/s   £72 0 0 
B.S.R. Type L050, two-dial type, 0 to 16.000 
c,s, mains operated   £30 0 0 
General Radio Type 700A (Wide range). 
0 to 5 Mcii, mains operated  £55 0 0 

FOSTER MODEL " D " PORTABLE 
THERMOCOUPLE POTENTIOMETER 

Ranges: 0 to 20 mV and 0 to 60 mV 
Calibration: 
0 to 1600'C. for Pt-Pt13"Rh. 
0 to 1300°C. for Chromel/Alumel. 
0 to 1040'C. for Iron Constantan. 

PRICE, complete with Standard Cell £32 
Ditto, with Potential Divider  £35 
Packing and carriage   £1 0 

o 
o 
O 

BD-71 and BD-72 6-line and 12-line 
AMERICAN TELEPHONE SWITCH-
BOARDS. 
EE-8 AMERICAN FIELD TELE-
PHONES and Spares. 
UC 10-line SWITCHBOARDS and large 
assortment of spares, including P.O. 201 
Plugs. 
COLLINS TCS TRANSMITTING & 
RECEIVING EQUIPMENT, 1.5 to 
12 Mc/s; complete installations and spares. 
BC-I91 (12 v.) TRANSMITTERS, Spares 
and Tuning Units. 
AMERICAN COMMUNICATION 
RECEIVERS BC-312, BC-342 and BC-348. 
R.C.A. AR-88 COMMUNICATION 
RECEIVERS and large assortment of 
Spares 
SCR-269G and ARN-7 RADIO COM-
PASS INSTALLATIONS, and all Com-
ponent Units. 
ARC•1 V,H.E. AIRCRAFT TRANS-
MITTER-RECEIVERS. 
Large assortment of Plugs and Sockets: 
British 5X and 10H series, American 
Cannon and Amphenol, etc. 
American and British Aircraft Headset and 
Microphone Equipment 

Prices and details on application. 

BRAND NEW AMERICAN TEST KITS 

as illustrated in November issue, consisting of 
Frequency Meter BC-906D (150-235 Mc/s); 
Test Oscillator 1-196 (150-235 Mc/s); Test 
Receiver BC-1066 (150-235 Mc/s); Range Cali-
brator BC-949 (8 to 81 kcis), and Indicator 
BC-936 (R.F. Rectifier with video output). All 
these are portable battery-operated instru-
ments working off 135 v. or 45 v. H.T. and 
1.5 v. L.T. 

PRICE of complete set of five units as above, 
brand new   ES 10 0 

Packing and carriage   El 0 0 

MARCONI OUTPUT METER TF-340 

Meter scale 0 to 50 mW/0 to 17 dB; Meter 
Multiplier 0.1-1.0-10-100; Impedance values 
25-30-40-50-60-80-100-125-150-200 ohms; 
Impedance Multiplier 0.1-1.0-10-100 

PRICE, fully overhauled   £32 10 0 

TAYLOR MODEL 160A OUTPUT 
METER 

Meter Calibration: 0 to 25 mW. 
Meter Multiplier: 01-.10-1.0-10-100. 
Impedance settings: 2.5-5-100-125-150-600-
4000-8000- 10,000-20,000 ohms. 

PRICE, fully guaranteed   £21 0 0 

INSULATION TESTERS 

EVERSHED " WEE MEGGERS: 
100 v.   ES 10 0 
250 v.   Ell 10 0 
500 v.   £I2 10 0 

RECORD " MINOR " 500 v. INSULATION 
TESTER   LIB 0 0 
EVERSHED Series I, 500 v. MEGGERS £22 10 0 
EVERSHED Series 1, 1000 v. 100 megohm 
MEGGERS, from   £27 10 0 

All Fully Guaranteed. 

A.C. MAINS POWER PACKS for 200' 
250 v. mains, output 300 v. H.T. at 200 mA 
and 12 v. 3 amps A.C., L.T. Size 74 x 7 x 134m. 

PRICE, brand new   0 0 

Packing “nd carriage   10 0 

MARCONI VALVE VOLTMETER 

TF428I3 .1, .10 to 150 v. in five ranges; resonant 
frequency approx. 400 hic/s. Brand new, with 
spares, in transit case   £35 0 0 

Service equivalent of the above, overhauled 
and guaranteed   £l7 0 0 

Packing and carriage   15 0 

2.5 kVA WELDING TRANSFORMERS 

for 230 v. mains. Two output sockets 25 amp 
and 50 amp at 50 v. Output voltage adjustable 
by means of " off-load " tappings. Permissible 
momentary overload up to 100%. Waterproof 
input and output sockets. 

PRICE, brand new   EIS 0 0 

Carriage   CI 10 0 

Please write for further details of the above equipment and for 
Complete Catalogues of Radio Aircraft and Test Equipment to: 

Z & I AERO SERVICES LTD. 
14, South Wharf Road, London, W.2 

Telephone AMBassador 0151 2 

We are always buying American Test, Aircraft and Radio Equipment, such as: 
BC-22I, BC-3I2, BC-342, BC-348, ARC-I, ARC-3, ART-I3, ARN-6, ARN-7, etc. 
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Wireless World Classified Advertisements 

Rate 7/- tor 2 Itnes or less ano 816 tor every additional 
fine or part thereat, average lines 6 words. Box Numbers 
2 words phis 1/... (Address replies: Box 0000 cio "Wireless 
World" Dorset House, Stamford 81, London, 8.E.1.) Trade 
discount details available on application. Press Day February 
1968 issue, Thursday, January 2sed. No responsibility 
&misted tor errors. 

WARNING 
Readers ore warned that Government surplus 

components and valves which may be offered 
for sale through our displayed or classified 
columns carry no manufacturers' guarantee: 
Many of these items will have been designed 
for special purposes making them unsuitable 
forecivilion use, or may have deteriorated as a 
result of the conditions under which they have 
been stored. We cannot undertake to deal with 
any complaints regarding any such items pur-
chased. 

NEW RECEIVERS AND AMPLIFIERS 
A M/FM chassis, with or less o/p. stages; 

£14.—Bel, Marlborough Yard. N.19. [0183 

F Tuner, switch-tuned. A.F.C.. temp. 
A . comp. 1.F.s. 7 valves, 1 volt A.F. output. 
6.3v. 2A. 250v. 50mA. 8inX5inX4in, very 
smart, brand new, few only; £12.— • Williams 
Sound." 32, Marlborough Park Ave.. SidcuP. 
Kent. [7518 

HI-FI at low cost; our AM/FM R/G chassis 
and feeders are grand performers at 

highly competitive prices; we particularly em-
phasize our Model A/F834, and 8 valve 3 wave-
band 4 watt chassis with gram switching; 
also Model A/73 AM/FM feeder; trade enquiries 
invited.—Bayly Bros.. 46. Pavilion Drive, Leigh-
on-Sea, Essex. [7551 

CHIRLEY LABORATORIES. Ltd., 3, Prospect 
LP Place, Wortl.ing, Sussex. Tel. 30536. 
THE TWA/1515 stereosonic tape recording and 
replay amplifier, separate meter monitoring on 
record and playback on both channels. 13watts 
0/P each channel. 96gns. TWA/15 tape record-
ing and reproducing amplifier, 13watts 0/P. for 
Vlearite and Collaro decks, 45gns; TW/PA 
recording and replay pre-amplifier. 3Ogns; both 
with valve voltmeter monitoring: type SB/1-15E 
high-fidelity amplifier, exceptionally wide tone-
control rstem. 40inv sensitivity. 20gns: with 
two inputs and 3-tosition gram filter, 22gns: 
specialized amplifiers for the musical and 
scientific industries including the Mullard 
20watt. [0095 

RECEIVERS AND AMPLIFIERS— 
SURPLUS AND SECONDHAND 

FOR sale, 2 only. 1155 transmitter receivers 
and Power Paks: at £7 each.—Airviews. 

Ltd.. Manchester Airport. Gat. 5502. [7517 

1../R0 Rx's and coils in stock. also AR88. 
BC348R. CR100, etc.—Requirements please 

to R. T. dr I. Service. 254. Grove Green Rd 
London, E.11. Ley. 4986. (0053 

R.C.A. orthophonlc amplifier. pre-amplifier. 
v.h.f. tuner. Collaro 3-speed transcription 

motor, studio P pick-up in W.B. cabinet with 
large record :pace: W.B. T.12 tweeter. 1214 
woofer and crossover unit in console corner 
cabinet, cost £150; best oiler over £85: h.p. 
available.—Hayes Radio. N.7. North 1358. 

17558 

RECEIVERS AND AMPLIFIERS WANTED 

£30  rCssh eward for Servicing 
Recelnvuearl. 1915‘1916: 

3023. [7546 

TV RECEIVERS— 
SURPLUS AND SECOND•HAND 

WOR sale, white Ibbotson projection T.V. set, 
;mitable for use in staff recreation room; 

can be inspected at City Hospital. Chester.— 
Offers to Secretary. Chester ,Sr District Hospital 
Management Committee. 5, King's Buildings. 
Chester [7513 

LOUDSPEAKERS—SURPLUS AND 
SECOND-HAND 

A PAIR Volgt loudspeakers; £7/10 each.— 
Broadcast dz Electronic. Ltd., Tombland. 

Norwich. (7520 

TEST EQUIPMENT—SURPLUS AND 
SECONDHAND 

SIGNAL generators. oscilloscopes. output 
meters. valve voltmeters, frequency meters. 

multi-range meters in stock: your enquiries arc 
invited.—Requirements to R. T. Bs I. Service. 
254. Grove Green Rd.. London. E.11. Ley. a986 

‘70LTMETERS 0-20 MI., P.O.,Res. 20ohms 
V P/V 310 20/-; 0-20 me., sq. face, black dial 

lin 15/6; 0-80 M.C., round, white dial 2In 17/6 
0-500 M.I.. FO., with ext. res., 4M 35/-
Electrostatics 0-2,94111 flush fitting 2'ln 20'-
0-3.500. plug-in. 2in 25/-•, also 0-3b0 m,A 
M.C., 21,:zin 17/6.—F. R. Barrett, 155. Humber-
stone Rd.. Leicester. (7542 
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E CLEVER STICKS? 

a 

==2 

no! 

clever hands . . . 

and clever brains 
keep Partridge transformers in 

the lead. The finest possible 

materials, constant research 

and development ensure that, 

almost inevitably, in any am-

plifier specification, the words 

"Partridge Transformer re-

commended" will appear. 

ECONOMICAL DESIGN 
MEANS PRICE REDUCTION 
OVER TRANSFORMERS WITH 
LESS EXACTING SPECIFICATION 

P5000 Series 
20 WATT MODEL 95/-
e A range of truly " high " fidelity output 

nansformers especially suited to the 
well-known Osrarn and Mullard Am-
plifier designs. The primaries are 
tapped for ultra-linear connection at 
43%, and on certain models at 20% it 
give optimum performance at various 
power levels up to 50 watts for operation 
with such valves as KT88, KT66, 
EL34, N.709, EL84, etc. 

e The series includes a mains transformer 
of similar styling with specification to 
suit the Mullard 5-10 and Osram 912 
amplifiers. 

Write for full details of these and 
other specified transformers. 

PARTRIDGE 
TRANSFORMERS LTD 

TOLWORTH SURREY 

Phone: ELMbride 673718 

DYNAMOS. MOTORS. ETC.— 
SURPLUS AND SECONDHAND 

15 00coc.yclo terneritors .2K jesele8y0v.a—iptieriS. 
Birming-

ham. [7205 

NEW COMPONENTS 
eRYSTAL microphone inserts (Cosmocord 

mic 6/4): guaranteed newly made and 
boxed; 15/6 post free—Radio-Aids, Ltd., 29. 
Market St., Watford, Herts. 1.0170 

COMPONENTS—SURPLUS AND 
SECONDHAND 

3000 condensers, .250f 350V 
Avenue ldr c unused st [7550 

COUTHF:HN RADIO SUPPLY. Ltn.. 11. Little 
Newport St.. London. W C.2. See our ma-

played advertisement page 164. 

RAD10 CLEARANCE, Ltd., 27. Tottenham 
Court Rd. London. W.I. Tel. Museum 9188. 

MAINS transionners psi. 110v, 220-240v. sec. 
300-0-300v. 4v lamp. 6.3v 2.5amp, 11,-; 2-gang 
condenser, .0005, var. size, 214inX2inxl%in, 
lain spindle, 4/-, P.M. locus rings, WIDE-
ANGLE tetrode tube, fully adjustable. 7/6; T.V. 
metal rectifiers, 250v 250ma, size 2VainX4in. 
12/6; C.T.F. IFS. 34mc/s, 2nd, 3rd. 4th vision 
cans, 1Viainx./iainXaten, slug tuned, set of 
3 5/6' 2-gang var. 20pf, size 214inXP/ainX 
11/41n, 

PARMERO 8h 100ma chokes, 7/6. 
WIRE-WOUND pots, 10011, lin spindle. 2/6; 
speakers, P.M., Sin 51/ speech coil, 16/6; sheet 
aluminium, large variety of sizes in stock. 
SUB-MINIATURE electrolytics for transistor 
Circuits, 6mfd, 8mfd, 3v and 6v size %inX•iiain, 

3‘innu, by anti by. size .hainX•nin, 2/9. 
ELECFRO_XTICS, capacay, voltage, size, type 
at mounting; 50mfd. 25v, 1%inX 1/21n, tag, 1/6; 
100mfd, 12v, 1%inXIA1n. tag. 1/6; 500 mid, 12v, 
lainX,ain, tag, 2/-, 10min. 25v, 141n)0/s111. 
W/E, 1/3; 4nottl, 1606, 1%inXs/ein, tag. 1/3; 
8mfd, 150v, 1%inX ,/aln, tag. 1/3; Elmfd, 350v, 
2inx%in. tag. 1/9; 8mfd, 500v, 3inX1%in, clip, 
2/6; 16mfd, 350v, linX%in. prong, 1/9; 20mfd, 
450v, 2inXT/ain, clip. 2/-; 24mfd, 275-350v. 
21nX 7/ain. clip. 2/-, 32mfd. 275-350v, 21nX lln, 
2/-; 32mfd, 350v. 2inXlin, clip. 2/6; 32mfd, 
450v. 2inX lin, W/E, 2/9; 4Ornfd, 150v. 2inXlin. 
prong, 1/6; 40mfd, 350v, 2inxlin, prong. 2/-; 
40mfd, 450-525v, 2inXlin. 2/9; 50mfd, 350v. 
2inxlin, W/R. 3/-,• 100mfd. 270-350v, 2inX 

clip. 3/3; 100mfd. 350-425v, 3inX1;yn. 
prong, 3/6; 125mfd, 350-425v. 3in X1 in, 
prong. 3/6; 200mfd. 35v, ltenxlin. tag, /-; 
200mfd, 250-325v, 3inX1%. 2/6; 200mfd. 275-
350v. 3inxl%in, prong, 3/-1_ 250mfd. 25v. 

1/-; 250mfd. 150v, 3inX1%in. 
prong, 2/-; 500mfd. 6v. 2InXlin, clip. 1/3; 
500mfd, 25v, 2inXlin. clip. 2/6; 1.000mfd. 
6v. 2in X lin, clip, 2/-; 1,000mfd, 25v. 31nXlin. 
clip. 1/6; 2.000mfd, 12v. 2inXisikin. W/E, 3/6; 
2.000mfd. 25v. 3inX1%in, clip. 3/6; 2.000mfd, 
50v. 41/2 1nX2in. clip, 5/-: 2.500mfd. 50v. 44inx 

clip. 5/6, 3,000mfd 25v. 41,‘,MX1%in. 
clip. 5/-: 4,000mfd, 6v. 3inX1%in, clip: 16+ 
16mfd 275v. 2inxlin. clip, 3/-; 20+10mfd. 
450-525v, 31nxlin. clip. 3/6: 20+20mfd, 350-
425v, 2inXlin, prong, 4/-: 20+20mfd, 150v, lin 
X 1 in. clip, 2/-; 20 + 20mfd. 150v, 2in XI in, 
WIN. 2/3; 20+20mfd, 350-425v. 2inXlin, W/E, 
3/9: 30+30mfd. 150v, 2inXlin. clip. 2/6; 32+ 
16mfd, 200v, 21nXlin. prong 1/6, 32+16mfd, 
275-350v, 2inXlin. clIp. 3/-, 32+32mfd, 275-
350v, 3inXlin, prong, 3/9 40+40mfd. 150v, 
linxlin. clip, 2/6. 40+40nifd, 450v, 3inX1••,sui. 
prong. 4/-; 50+20mfd, 150v, 2inxlin. clip, 
2/-; 50+30mfd, 450-525v, 31nX1%in, clip, 4/6; 
50+50mfd. 150v. 2inx1. 1410, W/E, 2/6; 50+ 
50mfd, 275-350v, 3in XISidn. clip. 3/6: 50+ 
50mfd. 300-350v. 2inxl%in. clip. 4/-; 60+100 
mid. 275-350P. 3in X 1,stn. clip. 4/6; 60+ 
200mfd, 275-350v, 41,4inX1 3/4 1n, clip, 5/-; 60+ 
250mfd. 250-325v. 414.,X1%. clip, 4/6; 60+ 
250mfd, 275-350v, 4%Xlkiin, clip. 5/-; 100+ 
65mfd. 250-325v. 3inX1%in, prong. 4/6; 100+ 
200mfd, 250-325v. 41,t,X1%in. clip, 5/6; 150+ 
200mfd. 350-425v, 41/2 X1 3/..in, clip. 7/- 
100+200mfd, 275-350v. 41,inX1 14.in. clip, 6/6 
200+200mfd, 275-350v. 41eX134in, clip, 7/6 
1,000mfd+1.000mfd. 6v, inxlin, clip. 3/6 
12+12+24mfd, 275-350v, 2inXlin, prong. 3/6 
16+8+4mfd, 275-350v. 2inXlin. prong. 3/6 
20+20+10mtd, 275-350v. 2inXlin. prong, 3/6 
20+20+20mfd, 150v. 21nXlin, prong. 2/9 
30+25-1-20mfd, 150v. 2inxl%in, clip, 2/9 
32+32+2mfd, 275-350v. 3/- 2+ mfd 
350-425v, 2inX1%in. clip 3/6 40+30+20mfd 
275-350v, 3inxlin. prong. 3/6 40+30+20mfd 
275-350v+25mfd 25v. 31nX1.'54jn. prong. 4/-
50-1-50+8mfd. 275-350v. 3inX1 in, prong, 4/6 
50+50+50mfd, 350v, 3inX1% prong. 5/6 
200+250+250mfd. 275-350v. 4WnX2in, clip 
8,-; 40+20+10-1-10mfd, 350-425i, 2inX1%in 

L1 ALL above are guaranteed new and unused 
manufacturers surplus 
TRADE enquiries welcomed. 
ALL prices include packing and postage. 
RADIO CLEARANCE. LTD.. 27, Tottenham 
Court Rd.. London W.1 Tel. Museum (9am 
NEW and used radio and television spares 

and components, low prices; valves from 
1/6, all guaranteed; lists 3d.—J. Palmer (W), 
32. Neasden Lane, London, N.W.10. [7559 
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SOUTHERN RADIO'S 
WIRELESS BARGAINS 
TRANSMITTER-RECEIVERS. Type 38 Mk. 11 
Walkie Talkie. 

• See Special Offer Opposite e 
TRANSRECEIVERS. Type "18" Mark Ill. Two 
Units (Receiver and Sender). Six Valves, Micro-
ammeter, etc. in Metal Case. Untested, without 
guarantee but COMPLETE £2/1816. 
ATTACHMENTS for "18" Transreceivers. ALL 
BRAND NEW. Headphones 15/6; Hand Micro-
phone 12/6; Aerials 5/-; Set of 6 Valves 301-. 
RECEIVERS R.109. S.W. Receiver in Case, eight 
valves. Speaker and 6-v. nib. Pack. Untested, no 
guarantee but COMPLETE E2/18/6. 
RESISTANCES. 100 Assorted useful values. 
New wire end 12/6. 
CONDENSERS. 100Ad. Mica: Tubular; etc. 15/.. 
BOMBSIGHT COMPUTERS. Ex-R.A.F. 
NEW. Hundreds of Components, Gears, etc. 
Ideal for Experimenters a. 
LUFBRA HOLE CUTTERS. Adjustable lin. 
to 3;in. For Metal, Plastic. etc. 7/, 
QUARTZ CRYSTALS. Types F.T.24I and 
F.T.243. 2-Pin. +in. Spacing. Frequencies between 
5,675 kcs. and 8,650 kcs. (F.T.243). 20Mcs. and 38.8 
Mcs. (F.T.24I. 54th Harmonic) 4/- each. ALL 
BRAND NEW. TWELVE ASSORTED CRY-
STALS 45/-. Holders for both types I/- each. 
Customers ordering 12 crystals can be supplied 
with lists of Frequencies available for their choice. 
MORSE TAPPERS. Standard type 3/6; Extra 
Heavy on Base 5/6; Midget 2/9. 
TRANSPARENT MAP CASES. Plastic 
I4in. x 10.in. Ideal for Maps, Display, etc. 5/6. 
DINGHY AERIALS. Ex-U.S.A. Reflector Type 
4/6. 
STAR IDENTIFIERS. Type 1 A-N Covers both 
Hemispheres 5/6. 
CONTACTOR TIME SWITCHES. 2 Impulses 
per sec, in case 11/6. 

Post or corr. extra. Full list Radio. Books, etc., 3d. 

SOUTHERN RADIO SUPPLY LTD 
II LITTLE NEWPORT STREET, 

LONDON, W.C.2. GERrard 6653 

• AERIAL EQUIPMENT. Poles, Masts, 
Dipoles, Yagi, Microwave arrays. Whips, 
12m, Whips to 90ft. Masts. 

• CABINETS AND RACKS. 36m, to 
96m, high, standard I9in. wide. 

• CONDENSERS up to 10,000 mfd. and 
50 kV. 

• FUSES. Cartridge and E.S. 1 amp. to 
600 amps. 

• INSULATORS. 80 different patterns. 

e LOUDSPEAKERS 3m, dia. to 50 watt 
Theatre Systems. 

e METERS. 2in. to I2in. dia. 120 different 
types. 

• POWER SUPPLIES. Generators, 
Rectifiers, Vibrators, Inverters, Dynamotors 
from 2 volts 103 amps. to 36,000 v, 4 amp. 
e RECEIVERS. 80 types available from 
15 kcjs. to 600 mc/s. including portable, D.F., 
Table Rack and Pedestal. 

• TEST GEAR, American, over 100 different 
types. Meters, Calibrators, Signal Generators, 
etc. 

e TELEPHONE AND TELEGRAPH 
EQUIPMENT. Single- and multi-channel 
apparatus, filters, switchboards, power 
supplies, perforators, printers. 

e TRANSFORMERS Audio and Power, 
200 types from 2 volts to 18,000 volts and 
up to 15 kVA. 

e TRANSMITTERS, 60 different types 
from UF-I Hand ie Talkie to G-50, 2,500 watts. 

FULL LISTS AVAILABLE 

Send your requirements. All pachMg and shipping 
facilities. 

P. HARRIS, 
ORGANFORD, DORSET 
Telephone LTC: IIETT 111.NSTil.R 212 

COMPONENTS-SURPLUS AND 
SECONDHAND lb 11 te lb 1, 01 0 01 lb 01 01 11 

D ADIO engineers, dealers, manufacturers: 
send for our list of brand new clearance 

.inca in radio and television components, etc.-
A.W.F.. Dept. WW, 10. Sackville St.. Brad-
ford, 1. [0131 

M AGSL1PS at low Frices, fully guaranteed. 
3 in Resolver No. 5 (AP 10861), 50v 

50c,s, unused each in tin, 35/, post 21 
large stocks of these and other types.-? P 
Crawshay, 94 Pixmore Way Letchworth 
Herts. Tel 1851 

[LLUSTRATED Catalogue No. 13 containing87 
1. over 450 items of Government surplus and 
model radio control equipment. 2/2. refunded 
on purchase of goods. 2/6 overseas sea snail.-
Arthur Sallis Radio Control, Ltd.. Department 
WAY_ 93, North Rd.. Brighton. 

ATHODE ray tubes, used but in goodwork-ing[0193 C order, with 3 months' written guaran-
tee. £4/10 plus 12/6 carriage, etc.. 1211s to 
hin, Mullarcl and Mazda, and equivalent types 
only.-Enquiries and orders in writing only to 
13.11.P. Distributors. 379, Staines Rd., Houns-
low. Middx. [7431 

NEW GRAMOPHONE AND SOUND 
EQUIPMENT 

rILASGOW.-Recorders bought, sold, ex-
changed, cameras. etc.. exchanged for re-

corders or vice versa.-Victor Morris. 406. 
Argyle St.. Glasgow, C.2 [0201 
r1NE-VOX disc recording mechanisms for 
• L.P. or standard operation from 3Ogns.-
56g:ns.; also complete tape/disc or direct chan-
bets from 5Ogns-112gns. 
DEMONSTRAriONS can be arranged in Lon-
don.-For full details write to K.T.S.. Ltd.. 
" Coplow." Park Rd., Braunton, N. Devon. 
Callers by appointment only. 
PEC I AL tape offer at great saving 1.1200201101 
of plastic recording tape on 7M reels, our 

price 22/6. p. & p. 1'6: also 850ft (long Play) 
plastic tape on Sin reels, our price 19/6, p. & 
p. 1/6. 
PHOTO OPTIX íLONDON). Ltd.. 73, Praed 
St., London. W.2. Pad, 2891. [7355 
T APE Recorders. Ferrograph. 76gas: Reflecto-
1 graph, £87; Drench!. 48 gas: tape decks. 
Wearite. Collaro. Truvox: microphones, Reslo. 
S.T.C., Acos; amplifiers. Leak. 27gns: Quad. 
£42; hire purchase facilities available; high 
fidelity tape to disc service.-Lambda Record 
Co.. 4, Kimberley Ave., Liverpool. 23. [6884 

IN accordance with our policy of only supply-
• ing the best, we are happy to announce that 
we are now accepting orders for the Quad 
Electrostatic Loudspeaker. In our opinion one 
of the most outstanding advances in High 
Fidelity so far. Price £52. All top grade HI-
P! and Recording Equipment supplied. Leaflet 
on request:-
LAMBDA RECORD COMPANY, 4, Kimber-
ley Ave., Liverpool, 23. Tel, Great Crosby 
4012 [7 

MO interest charges with all makes of tape 
recorders; ask us about our new high 

quality-low cost Acidatape-can be connected 
to amplifier making a real hi-fi recorder, or 
plugs into radio; leaflets and prices on request; 
special offer, 1.200ft plastic recording tape, 
only 22,6 post freel-E C. Kingsley As Co. (F), 
132. Tottenham Court Rd.. London, W.I. 
EuSton 6500. [7560 

TAPE recorders for home and industry: 
Brenell, 53gns: Ferrograph recorders from 

79gns: Leevers-Rich. from £450 according to 
specification; Standard and L.P. tapes: high 
quality mks. " Cadenza " Reslo. etc.; speakers. 
tuners. etc.; take/disk and complete recording 
service.-" Eroica " Sound Recording Services 
(1949), 31. Peel St.. Eccles, Manchester. Eccles 
1624. Director: Thurlow Smith, A.R.M.C.M. 

(0122 

GRAMOPHONE AND SOUND EQUIPMENT-
SURPLUS AND SECONDHAND 

nOLLARO model 457. 4-speed automatic 
• record changer. studio 0 pick-up, unused, 
in maker's carton, one only. bargain £8115; 
also one only. Collaro Mk. IV tape deck. 3-
speed. V.vin track recording, complete with 
power pack, preamplifier, power amp:ifier, 
speaker, tape and microphone, completely wired 
by manufacturer ready for immediate use, new, 
in makers carton, terrific bargain £37/10.-
Box 2947. 

TAPE RECORDING. ETC. 7535 
TAPE to disc. Queensway Recording Studios. 
1 123, Queensway, W.2. Bay. 4992. Recor-
ders serviced and for hire. [7421 

WAVE your tape recordings transferred to 
• discs; quick service.-Supeitone Radio, 29. 
King St.. W.3. Acorn 2594.96 

RENDEZVOUS RECORDS offer compre1h0e1n-
sive 78/LP tape to disc recording facilities. 

-Leaflet from 19. Blackfriars St., Man-
chester. 3. [7402 

USE Britain's oldest full-time tape,clisc 
transfer service for LPs and Mark 78s 

(still 1932 rates).-Sound News Productions, 59 
Bryanston St., London. W.I. Amb 0091. 

[0192 

TAPE to disc recording.-L.P. (30 mints.), 
1 27/6; 78s, 13/6. 48-hour service; s.a.e. 
leaflet.-Marsh. Little Place, Moss Delph Lane. 
Aughton. Ormskirk. Lancs, Aug. 3102. 17369 

SOUTHERN RADIO'S 
SPECIAL OFFER of 

TRANSMITTER - RECEIVERS 
Type 38 Mk. II (WALKIE TALKIE) 
A recent direct Large Purchase of this well-known 
Tx-R enables us to make this 

VERY SPECIAL OFFER 

TRANSMITTER-RECEIVER. Type "38" Mk .1 
complete in Metal Carrying Case. 9 x 61in. x 4in. 
Weight 6 lbs. Frequency 7.3 to 9 Mcs. Fina valves 
£1/2/6 post paid. 
These 
Tx-R's are 
in NEW 
CONDI-
TION, but 
owing to 
demand 
they are 
not tested 
by us and 
carry no 
guarantee, 
but should 
prove 
SERVICE-
ABLE. 
ATTACHMENTS for Type " 38 " Trans-
receivers. ALL BRAND NEW: Headphones 15/6; 
Throat Microphones 4/6; Junction Boxes 2/6; 
Aerials, No. I 216, No. 2, 5/-; Webbing 4/-; 
Haversacks 5f-; Valves-A.R.P. 12 4/6, A.T.P.4. 
3/6; Set of FIVE VALVES I9/- the set. 
OFFER No. 2: 

Transmitter-Receiver " 38," as above, com-
plete with set of external attachments, 42/6, 
post paid. 

OFFER No. 3: 
Transmitter-Receiver " 38 " Mk. II. Brand 
New with complete set of external attach-
ments and complete set of spares including 
Webbing, Haversacks and Valves, 57/6, post 
paid. 

SOUTHERN RADIO SUPPLY LTD 
I I LITTLE NEWPORT STREET 

LONDON, W.C.2. GERrard 6653 

All the 
experts 
use-

SOLON 
ELECTRIC SOLDERING IRONS 

* Reliable 
* Speedy 
* Long-lasting 

A model for 
every purpose 

63 watt round 
pencil bit 

Leaflets on request from 

W. T. HENLEY'S TELEGRAPH 

WORKS CO. LTD. 

51-53 Hatton Garden, London E.C.1 

Tel CHAncery 6822 

FOR 25 YEARS THE BEST 
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BAKE 
4s4aletutieti 
nuegireffe RADI O gmezuzzei 

The 

Full-

Range 

U LTRA 

TWELVE 
Cone resonanci 

20 c's. U 

20-25,000 c s 

. 10 . 

The 

BRADFORD PERFECT BAFFLE 
(Potent P,:nd ng) 

A COMPACT enclosure ensur.ng realism 

and clarity of reproduction with NO 

BOOM. 

A comprehensive range for single- and 

multi-speaker systems is available. 

From £3,15 0 for I7in. x I7in. x 12Iin. 

We are demonstrating the GOODSELL 

Golden Range," the ORTOFON Pick-Ups 

and the WOOLLETT Transcription 

Gramophone Turntable. 

Daily: 9 a.m. to 6 p.m. 

Saturdays : 9 a.m. to Noon. 

17 Charing Cross Road 

London, VV.C.2 

Tel.: TRAfalgar 5575 
(opp. Garrick Theatre) 

LIMITED 

Trade and Export enquiries to :— 

JOHN LIONNET & COMPANY 
(at above address) 

WANTED. EXCHANGE. ETC. 

W ANTED urgently. Garrard 291 78rpm 
Transcription motor.-96. Ewhurst Rd., 

Brockley, S.E.4. [7522 

eONVERT to cash. We buy surplus' new 
valves. components, meters. etc.—R.H.S. 

155. Swan Arcade, Bradford. 1. F0196 

ADVERTISER requires one, or more. 
cathode-ray tubes. V.C.R. 138, or equip-

ment containing same.—Box 3150. [7564 

VALVES (new), tape recorders, test equip-
ment, env quantity.—Stan Witletts, 43. 

Span Lane, West Bromwich. Staffs. Tel. Wes. 
2392. [7079 

NVANTED. HRO coils, ftxs., etc.. A.R.88s, 
BS348s, S27s, etc.—Details to ft. T. et I. 

Service, 254, Grove Green Rd., London, Ell. 
Ley. 4986. [0163 

W ANTED for cash!—Tape recorders. tape. 
Hi Fi equipment. etc.; best prices from 

E. C. Kingsley & Co. (F), 132, Tottenham 
Court Rd., London, W.I. Euston 6500. [7523 

URGENTLY required, scrap platinum wire. 
contacts, etc., spot cash for any quantity; 

£25 per oz troy.—The Scientific Metal Co.' 50, 
Old Brompton Rd., London. S.W.7. Tel. KM. 
2534. [7446 

("ASH on the spot for second-hand tape 
' V recorders, amplifiers and Hi-Fi equipment, 
I top prices paid.—Sound Tape Vision (Dept. 
W.W.. 71, Freed St., London, W.2. Padding-
ton 2807. [0214 

URGENTLY wanted, manuals or instruction 
books, data, etc., on American or British 

Army, Navy or Air Force radio and electrical 
equipment.—Harris, 93, Wardour St., W.1. 
Gerrard 2504. [7508 

'WANTED, BC610 HallIcrafters, E.T.4336 
V transmitters. BC312 receivers, BC221 

frequency meters and spare parts for all above: 
best cash prices.—P.C.A. Radio. Beavor Lane. 
Hanunersmith, W.6. 10079 

VVANTED, good quality communication SYS 
tape recorders, test equipment, domestic 

radios, record players, amplifiers, valves, com-
ponents, etc., estb. 18 years.—Call send or 
'phone Ger. 4638, Miller's Radio, 384 Newport 
Court, Leicester Sq.. W.C.2. [7074 

VALVES WANTED W E purchase large or small lots ot radio 
valves, must be new in maker's cartons; 

lowest price to be stated in first letter; 
immediate cash settlement on completion. 
wALTONS WIRELESS STORES, 46. 47 and 
48, Stafford St., Wolverhampton. [0146 

ALL types of valves British or American, 
triussmitting and receiving; keenest cash 

prices paid. What have you to often—Write 
or call Lowe Bros., 9a, Diana Place, Euston 
Rd., N.W.I. 169,35 

CABINETS eABINETS, radiogram and television, 25 
models.-157, Bromgrove St., B'ham. Mid. 

1054. [7140 

REPAIRS AND SERVICE M AIN8 transformers rewound, new trans-
formers to any specification. 

MOTOR rewinds and complete overhauls; first-
class workmanship; fully guaranteed. 
F.M. ELECTRIC Co.. Ltd., Potters Bldgs.. 
Warser Gate, Nottingham. Est. 1917. Tel. 54898. 

[0113 

REWINDS all types of transformers rewound 
as original or new types supplied to your 

specification. 
MANUFACTURERS of the " Ueltronle Series " 
of _quality transformers and chokes. 
MELTON ELECTRONICS. LTD.. 42, Towngate 
St., Poole, Dorset. Tel. Poole 2044-5. [7515 

USE Jelco coil winder, cheapest machine on 
the market.—Detalls. 170. London Rd. 

Southend-on-Sea. [0174 

M AINS transformers, E.H.T.s. chokes, field 
coils. etc., promptly and efficiently re-

wound or manufactured to any specification; 12 
months' guarantee. 
LADBROKE REWIND SERVICE Ltd.. 820a, 
Harrow Rd., London, N.W.10. Tel. Ladbroke 
091.4. [0222 

WE have in stock 1.000s and 1,000s of ser-
V V vice sheets for sale or hire; these are the 

actual ones used by the trade: please send s.a.e. 
with enquiries.—M. Foy. 6. Wykebeck Gardens. 
Leeds, 9. [7208 

D . C. BOULTON for repairs to any loud-
speaker: specialists on heavy and P.A. 

types; cone assemblies, field coils, repair acces-
sories; pressure units, microphones; tmns-
formers rewound and to specifications; motor 
rewinds.-134, Thornton Rd., Bradford. 1 
Tel. 22838. [0171 

PAINTS, CELLULOSE. ETC. pANL, recognised for many years 
1. unique one-coat black crackle 
brush applied, no baking; available by 
1/8 pint cans at 3/6 from: G. A. 
255, Nether St.. London, 

as the 
finish. 

post in 
Miller, 
[0260 

MISCELLANEOUS 
QTANACT for soldering stainless steel, 2/6 
L.). per bot.—John E. Hayter, 21, Copperfield 
Rd., Rochester, Kent. [7528 

QUALITY 

RADIOGRAM CHASSIS 

MODEL AF 105 £37 

AM and FM Tuners and Hign Fidelity 

Amplifier on one compact chassis 

• io valves. • 10 watts push-pull 
.implifier with negative feed-back. 

e FM Long, Medium and two Short 
,avebands. 

• Frequency Range: 15-35,000 c.p.s. 
1 dB. 

• Independent and Continuously variable 
Bass and Treble Controls with visua, 
setting indicators. 

e Magic Eye Tuning. 

MODEL PB 409 28 GNS 

• 9 Valves. • 6 watts push-pull output. 
• Full VHF band (88-108 Mc/a) Plus 

Long, Medium and Short bands. 

• Frequency Response within 2 dB 20-
20,000 c.p.s. at 4 watts (double normal 
room volume). 

al Independent Bass and Treble Controls. 
• Quick-action " Piano Key" selectors. 

• Magic Eye Tuning. 

We shall be glad to give you a demonstration 
of these and other models in our range 
at our Warlters Road showrooms (open 
9-6 p.m. Weekdays and Saturday). If 
you are unable to visit us please write 
for descriptive literature mentioning 

WIRELESS WORLD. 

HIRE PURCHASE AND CREDIT 
facilities are available. 

GUARANTEE: All our models are sold 
under full and unconditional money-back 
guarantee of satisfaction. 

FREE TRIAL IN YOUR OWN HOME. 

Your money will be returned if !o, any 
'eases you are not satisfied after 7 days' trial. 

ARMSTRONG WM-MU CO. LTD. 
Warlters Road London, N.7 

Telephon, .\()Rrl, _z.-
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"MY DUODE 
SOUNDS 
MUCH 
MORE 
REAL 
THAN 
I EVER IMAGINED 
a loudspeaker could be. 1 often feel that I am 
on the spot instead of in my own sitting 
room." 

That is of course just what we who make 
Duodes have been telling you for years! 
And why we believe in offering you our home 
test plan when no good local dealer exists. 

There's no doubt that the best way to hear 
and choose the reproducer you will live with 
is to invite it home and judge there. 

But as 70 per cent of Duodes go overseas, 
and their owne-s are just as happy as our 
many friends here, we can honestly repeat 
yet again-Wherever you may live, if you 
want NATURAL SOUND, you must near 
DUODE. 

Write for details to: 

DUODE LTD. 
c/o The Gramophone, 

II Greek Street, London, W.I 

ERAOMATE • 
HIGH CLASS 

TAPE RECORDING EQUIPMENT 
BEADS, DESKS, TAPE, ETC. 

Send for lide 

BRADMATIC LTD. 
STATION ROAD, ASTON, BIRMINGHAM 8 

Telephone: East 2881-2 

g...........m...........................e 
"DIPLOMA" HEADPHONES 

1 Replacement Elements and Bits always 
available 

KEN ROY LIMITED 
132/297 UPPER ST., ISLINGTON, 

LONDON, N.1 

Telephone: CANonbury 4905-4663 

Owwwwwiniae-aw,aewaewilwaseweewenew.eowea,...ern 

Lightweight High Resistance (4,00) 
ohms). Complete with cord 

17,6 
Ideal tor CRYSTAL SETS 

The 'TYANA' Standard Soldorinv, Iron 

«ma,  

Adjustable Bit. 
Weight approx 4 oz. 
Heating time 3 min. 
40 Watt economy Con-
sumption. 

Standard Voltage Ranges. 

16/9 

• 

MISCELLANEOUS 

THE world's best journals on sound recording 
are now available from Sound News 59 

Bryanston St., W.1; s.a.e., please. t0230 

[TALUS cartons, miniatures 10/6, " OTs " 
V 12f-, " Gs" per 100, plus 2/- p. dc p.• 

lists free.-R.H.13.. 155. Swan Arcade, Bradford. 
1. 10915 

M ETALWORK. all types cabinets, chassis 
racks. etc.. to your own specification 

capacity available for srnall milling and cap-
shin work up to lin bar 
PHILPOTT'S METAL WORKS. Ltd.. Chapman 
St.. Loughborough. [0208 

NOTICES 

BRITISH SOUND RECORDING ASSOCIA-
TION. Details of membership, open to 

the professional sound recording engineer and 
all others interested in recording high quality 
reproduction and other branches of audio 
engineering, together with details of the Lon-
don lecture programme and the Manchester, 
Portsmouth and Cardiff Centres, may be ob-
tained from the Hon. Membership Secretary, 
R. J. Houlgate, A.M.I.E.E., 12, Strongbow Rd., 
Eltham, 8.E.9. [0031 

AGENTS WANTED 

AGENTS calling on radio dealers, generous 
commission to live wires.-A.W.F., 10. 

Sackville St., Bradford. 1. (0130 

BUSINESS OPPORTUNITIES 

SPEGIALIZED electronic manufacturers with 
own sales organization covering retail 

dealers with direct representation offer facili-
ties for their representatives to carry additional 
lines by mutual agreement; no wholesaling or 
despatch; orders only accepted and passed on 
on commission basis; principals only in eon-
fldence.--Box 2767.17 

ANUFACTURERS and inventors: If you512 
have a product of universal appeal, new 

in its conception, practical in its approach 
and require capital plus the know-how of mar-
keting. please contact the advertiser im-
mediately giving full details; but please do not 
do so unless your product or idea is needed by 
the masses and has distinctive sales appeal.-
Box 3051. [7552 

W ELL-KNOWN firm of precision engineers 
and instrument makers (London area) 

are desirous of entering into a licence agree-
ment or purchasing outright. patents relating 
to electrical and/or mechanical devices of a 
precision instrument character. or of a con-
sumer goods nature; adequate capital and 
production facilities are available to develop. 
produce and market suitable devices-Corn. 
munications should be addressed, in the first 
instance, to Box 7247. [7145 

WORK WANTED  

'TRANSFORMERS to any specification 
1 singles, rewinds, small or large batches 
quick and efficient service; competitive prices 
estimates by return of post from: Messrs 
Newman ds Son. 1, Grove Cres.. South Wood-
ford. E.18. (7 521 

magnetic amplifiers and 
T automatic conttol equipment designed and 
manufactured to customer's requirements; for 
quantities or single units we can still sue 
prototypes within a few weeks.-Able Eng - 
eering Co.. 6. Singer St. Chambers, Singer St.. 
London, E.C.2. Tel. de. 3695. ri 

CAPACITY AVAILABLE 
r‘HASSIS work, instrument cases, embossed 1 
•-•• panels, in all Usual metals. Spacial group-
boards in S.R.P.B.. etc. Long or short runs. 
Precision work at keen prices. Extensive range 
of stock tools for radio and electronics industry; 
special tooling at favourable rates.-Metalwork 
Dept., Unitelex (London), Ltd., Pannell St., 
London, S.E.14. Tideway 5842. [0200 

SITUATIONS VACANT 

TECHNICIAN electronics. 

HILGER & WATTS have an Interesting 
vacancy for a young man anxious to make a 
career in the field of micro-wave development 
and willing to commence by carrying out 
routine measurements. This vacancy offers good 
scope for advancement in an expanding 
organization. Candidates should have reached 
at least O.N.C. or G.C.E. level in maths and 
physics. Five-day week, canteen and super-
annuation scheme. 
APPLICATIONS in writing to Personnel Officer. 
HILGER 85 WATTS, Ltd., 98, St. Pancras Way. 
Camden Rd., N.W.1. [7565 

WIRELESS Telegraphy Operator required by 

FALKLAND ISLANDS GOVERNMENT Wireless 
Station, Port Stanley, on contract for one tour 
of three years in first instance. Salary accord-
ing to experience in scale £360. rising to £600 
a year. Full board accommodation obtainable 
at £12-£14 a month. Free passages. Liberal 
leave on full salary. Candidates must be 
SINGLE and have had good practical operat-
ing experience. P.M.G. Certificate 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 M20/41891/WF. 17511 

°NOON CENTRA 
RADIO STORES 

CANADIAN 58 MARK I 5-VALVII SWUM 
RECEIVER. Frequency coverage e Mee to 9 Ws 
(50-33.) metres), operates (rots battery or vibrator. 
Range up to five miles with teieticopic antenna or 
greater with higher antenna. Sender master oscillator 
and power amplifier. Sensitivity 1 milliwatt output 
with input of 3 microvolt.. 10 gni. 
BIOR-SPRED ELECTRO-MAGNETIO COUNTERS. 
Ex-Oovt. 0-9.999. 25,50 V. O.C. SI» 4010 lin. 
Sti000nglencoi21.3 62..3000. 1811. Twin coil. 1,000 and 

KILLIA3IMETERS. 21n. dial. Reading 30-0-30, 
flush maiming. Ex•GlovL Not checked tor accuracy. 
7 6. 
METAL RECTIFIERS. Ex-Govt., made by 8.T.C.. 
25ii V. Si inA. sloe 11m. x lin. die. Unused. 7/6. 
WIRE WOUND RESISTANCES. 1800 1 A. Overall 
ciao 10 . lin. dia. Unused. 5/6. 
ELECTRO MAGNETIC COUNTERS. Ex-G.P.O., every 
me perfect. 400 and 500 ohm roll, counting to 9,999, 
operated from 25 v.-50 v. D.C., 41M. long x hails., 
many iniluatrial and thimentic applicatons. 5/6. 
PUSH-BUTTON HAND CONTROLS. Complete with 
Indicator lamp, heavy duty H.P. on/off switch, 8 yards 
15 amp. 6-core cable and 6-pin Jones plug. 17/6-
3 OHM SPEAKERS. In good working order. 10Ia. 

ani. P.M.. 10/6. lin. 13/6. 
MOVING COIL HAND MIKE. Tale No. 7, 816. 
VIBRATORS. 8ynchronous 6 v. 7-pin and 2 v. 7-pin, 
7/6 each. 
AYO UNIVERSAL TEST METERS. Reconditioned, 
as new. In perfect working order. Model Z, 810/10/... 
VENNER 8-DAY CLOCKWORK TIME SWITCHES. 
230 volt, 1 amp., 31 x 2! x 2/in.. 25/.. 
UNISELECTOR SWITCHES. Have ninny applications 
including automatic tuning, circuit selection, etc. 
Operation on 24-50 v. Pull wipe 4-bank, double coil.. 
32,6. Half wipe 6-bank. 12!6. 
VOLUME CONTROLS, with switch 10K, 2 Pole lin. 
spindle, 3/6. 
VOLTAGE DROPPING RESISTANCE. 80 watts 
A.C.ID.C. 5 valves, 13 volts .03 amps, tapped at 
100-110 voila. 200-210 volts. 220-230 volts. 240-250 
volts Elise 41n. high x 1ln. diameter 7/6. 
5-INCH ALDM LAMP REFLECTORS. tilas, parabolic. 

All prices include carriage. 

23 LISLE ST. (GER. 2969) LONDON, W.C.2 
Closed Thursday 1 p.m. Open all day Saturday 

FM and HI-FI COMPONENTS 
nt stock for the 

WIRELESS WORLD FM TUNER UNIT 
DENCO FM TUNER circuits Is. 6d. 
RADIO CONSTRUCTOR FM „ is. Od. 
MULLARD AMPLIFIERS „ 3s. 6d. 
G.E.C. 912 PLUS AMPLIFIERS „ 4s. Od. 
G.E.C. FM PLUS TUNER „ 2s. 6d. 

&pore. padre lisio on request to 

J. T. FILMER "Lee= D Klee 
1 Dertlord 4057 

LYONS RADIO LTD. 
POWER UNITS TYPE 283. Input 230 v. A.C. 50 cps. 
main,. Outputs: E.H.T. 3.000 v. D.C. ata mA, H.T. 
350 v. D.C. (two choke filter and condenser smoothing) 
at 1)0 mA. 6.3 v. A.C. at 5 A. and 6.3 v. A.C. at 10 A. 
Pitted with valves 5114, VU120 and VR91. Housed 
la metal cases 18 x 12 x Ihns. With Input/output 
plugs, funeholders and on/off switch to front panel. 
Supplied with circuit diagram and in good working 
order. PRICE ONLY 59/13. =vine 8/6. 

WEE BROOMS& 100 v. eg-C.ovt. be Evernheds, 
new. unused conditio. PRICE 85, poet 3/6. 

OUTPUT METERS. Calibrated in watts and dB. 
Range 5 mW. to 5 W. Input Impedance variable 
from 2.5 ohnis to '20 Kohms. Fitted with moving-coll 
meter 4f in. dia., 400 micro-amp, fs.d. Them are the 
Windsor Model 150A, ex•Govt. No. 3 Mk. 2. In 
good condition and working order. PRICE Re, p. 4(6. 

ROTARY CONVERTERS M.O. Type 195). Input 24 v. 
D.C. Output 250 v. A.C. 30 cps. 100 watts. Housed 
In metal casco fitted with standard 3-pin 5 A. socket. 
In good Condition. PRICE ONLY Se-, carriage 6/.. 

POWER UNITS TYPE 234. Input 200'250 v. A.C. 
80 cps. maim. Outputs: approx. 280 v. D.C. at 
100 mA. Double-section choke filter is incorporated 
to give exceptionally good unclothing. Made for 
standard 19In, rack or bench mounting. Pitted with 
2IM. dla, meter for Indicating Input and output volts. 
In good condition and working order. PRICE ONLY 
22/17/6. carriage 843. 

3 GOLDHAWK ROAD (Dept. M.W.), 
SHEPHERD'S BUSH, LONDON, W.12 

Telephone: Shepherd's Bush 1729 
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EQUIPMENT & CABINETS 
by STAMFORD 

Demonstrations of: 

LOUDSPEAKERS: The Goodman Range, 
Wharfedale, G.E.C., Cunde, Lorenz. 

GRAMOPHONE UNII"S: Garrard 301 
Connoisseur, Lenco. 

AMPLIFIERS & CONTROL UNITS 
Acoustical Quad U, Leak, Rogers. 

TAPE: Sonornag, Adaptarape. 

Demonstrated at our New Showroom 

98 WEYMOUTH TERRACE 

(Off Hackney Road) LONDON, E.2 

Telephone SHO 5003 

Hours: 9.30 a.m. to 5.30 p.m. Mon., Tues. 
Fri.. Sat. 

Wednesday: 9.30 a.m. to 7 p.m. 
Thursday: 9.30 a.m. to 1 p.m. 

No. 6 Bus from LIVERPOOL STREET or 
No. 170 Bus from Old Street Station (Under-
ground). In both cases booking to the Odeon, 
Hackney Road, and walk back two turnings. 

GP38 

3ft. wide, 3Sin. high, 16in. deep, ¡in. Motor 
Board 35¡in. wide, 14¡in.. deep having 44m. 
clearance below the top of the motor board 
and I2in. above. Lower section 13in. high. 

Alternative interior to top section: Motor 
Board 16 x 14}in. and concrol panel 154 x 12. 
Price [18/181- or 56/- deposit and 9 payments 
of 38/6 monthly. 

These cabinets are supplied in Oak, Walnut 
and Mahogany veneers to shade required. 
Deivery 12;8 in England and Wales. 
Write tor Catalogue of Equipment and cabinets 
for EQUIPMENT, RECORDS, SPEAKERS, 
and PYE BLACK BOX. Satistaction guaranteed 
or money refunded. 

Correspondence to: 

A. L. STAMFORD (Dept. T4) 
20 College Parade, Salasbury Read, London, N.W.6. 

SITUATIONS VACANT 
MULTI-CHANNEL TELEPHONE RELAYS. 

TELEMETER equipment, 
COMMUNICATION receivers and transmitters. 
NAVIGATIONAL aids, 
Aerial systems, 
SPECIAL-PURPOSE television equipment, 
COMPONENTS and processes. 
THE above are typical of the work currently 
in hand at the Electronics Laboratories. Addi-
tional staff from junior assistants to senior 
engineers are required: ample opportunity of 
advancement exists for those willing to under-
take responsibilities, the programme of work 
requiring the expansion of most sections. 
THE laboratories are located in a new town 
giving ready access to London and the sur-
rounding countryside; excellent educational 
facilities are available nearby, and the firm's 
sports club together with local clubs and 
societies offers adequate recreational and social 
activity; security is enhanced by a pensions and 
life assurance scheme, and housing in the town 
is attractively planned. 
PLEASE write initially giving full details of 
experience, qualifications and age. to Personnel 
Department (E.45). Murphy Radio, Ltd., Wel-
wyn Garden City, Herta. [7373 

INSPECTOR of Police. Grade II, required by 

NYASALAND GOVERNMENT for service in the 
Signals Section of the Communication Branch 
for one tour of 2-3 years with prospect of per-
manency. Salary scale £705 rising to £1,200 a 
year. Commencing salary according to experi-
ence. Outfit allowance £50. Free passages. 
Liberal leave on full salary. Candidates must 
be unmarried and between 20 and 30 years of 
age, of good education and physique not below 
5tt Sin height, and have normal vision without 
glasses. Essential to have at least 4 years' 
experience of telecommunications work with a 
radio firm, Government Department or 11.M. 
Forces. A knowledge of diesel and/or petrol 
electric sets would be an advantage.—Write to 
the Crown Agents, 4, Millbank, London. SW.1. 
State age, name in block letters, full qualifica-
tions and experience, and quote M1/45302/WP. 

[7 514 

PPLICATIONS are invited for pensionable 
rt posts as 
EXAMINERS in the 
PATENT Office 
TO undertake the official scientific, technical 
and legal work in connection with patent appli-
cations. 
AGE at least 21 and under 35 years on 1st 
January, 1957, with extension for regular 
Forces' service. 
CANDIDATES Must have (or obtain in 1957) 
tat or 2nd Class Honours in Physics, Organic 
or Inorganic Chemistry. Mechanical or Elec-
trical Engineering or in Mathematics, or an 
equivalent qualification, or have achieved a 
professional qualification, e.g., A.M.I.C.E.. 
A.M.I.Mech.E., A.M.I.E.E.. A.R.I.C. For a 
limited number of vacancies candidates with 1st 
or 2nd Class Honours degrees in other subjects 
—scientific or otherwise--will be considered. 
Exceptional candidates otherwise qualified by 
high professional attainments will be considered. 
Starting pay for 5-day week of 42 hours in 

London between £605 and £1,120 (men), 
according to post-graduate (or equivalent) ex-
perience and National Service. Maximum of 
scale £1,345. This salary scat.n is being in-
creased by approximately 5 per cent. Women's 
pay above £605 slightly lower, but is being 
raised to reach equality with men's in 1961. 
Good prospects of _promotion to Senior Ex-
aminer. rising to £2.000 (under review), and 
reasonable expectation of further promotion to 
Principal Examiner. 
APPLICATION form and further particulars 
from Civil Service Commission, Scientific 
Branch. 30, Old Burlington Street, London, 
W.1, quoting S128/57 and stating date of birth. 
INTERVIEW Boards will sit at intervals, as 
required. Early application is advised. 

[7510 
rsANTERBURY Education Authority, Techni-
‘, cal College. 
APPLICATIONS are invited for appointment 
from 1st January, 1958 as Assistant Grade 
B for Radio and Television Servicing Work. 
Qualifications: City and Guilds Radio and 
Television Servicing Certificates. A further 
recommendation would be an interest or 
qualification in Eelectronics or Telecommunica-
tions. Sound Industrial experience required. 
Salary in accordance with Burnham Scales for 
Establishments for Further Education, with 
allowances for Degree and approved Industrial 
experience. Further particulars and Forms of 
application are obtainable from the Principal. 
Technical College, Longport, Canterbury. Ap-
plications should be returned within two weeks 
of the appearance of this advertisement. 
N. POLMEAR, 
CHIEF Education Officer. 
EDUCATION Offices, 
78, LONDON Road, 
CANTERBURY, Rent. [7556 

RECORDING engineer with tape/disc experi-
ence wanted.—Pull details to Box 3092. 

102 
A UDIO Development Engineer required for 
A leading manufacturer. Write giving quali-
fications and experience to Box 3022. [7545 

WI-FL—Vacancy for sales assistant with good 
Al technical and practical knowledge of all 
modern 111-F1 equipment.—Berry's Radio, 25, 
High Reborn, W.0.1. [7405 

GILSON 
15 and 30W U.L. OUTPUT 

TRANSFORMERS 
Designed in 1956 these transformers antici-
pated future trends and we are confident 
they will meet the requirements of the most 
discerning amplifier engineer for a long time 
to come. 

15-WATT TYPE Ref. WO 892 

Primary lnducrance 290 H. Leakage Inductance 
P to 5 28 mH. Leakage Inductance ¡P to ¡P 
30 mH. Wide frequency range at full power. 
3.7, 7 and 15 ohms secondaries. 43% tapped 
primary. 
This transformer is particularly suitable for the 
Osram 912 and Nullard 510 distributed load 
amplifiers. 

List Price £3.2.6 

30-WATT TYPE Ref. WO 866 

Primary Inductance >250 H. Leakage Inductance 
<4 m H. Wide Frequency range at full power. 
H.F. response level to >80K-.., 7.000/3.7/15 ohms 
43% pri. taps for E.L. 34's, KT66's or 807's. 

List Price £.5. 12.6 

Please write for information leaflets on the above. 

R. F. GILSON LTD Phone 
• VVIM 5695 

lia ST. GEORGE'S RD. WIMBLEDON, S.W.19 

Makers of HEAVY DUTY MAINS, NEON and 

FLUORESCENT LIGHTING TRANSFORMERS 
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BENSON'S ETTER 
ARGAINS 

LP. STRIP 373, new, with valves, 42,6. RELAYS, co-
axial, "F/6 " 12 v., 10/.: set 3 Ong.. 1 (S. TYP1_83: 5 
pule c/a heavy-dotty; 6/12 v., 7/6 (p.p. 22). RX76, 2.4/ 
13 me/s. wi,h 5 valves. 100kn's. Xtal. Good cond., 38l. 
(p.p. 3/6). TEST SATS: 74A with 10 valves, VCR 139a 
and 50 cycle power pack: fair condition, 80/- (care. 8/6). 
301066 VHF Receiver. vale. 2,957. 1/1D8GT, new, 
16/- (P. 3/6). CAR RADIO (Command Receiver. Med-
(urn wave). circuit au,) modification ilota, 116, Brand 
new. MED. WAVE 0.52.1.5 mc/s.„ 97/6. Wed 826 
(post 8/6). VIBRAPACES, 6 V. D.C. to 250 V. 
80 mA.. smoothed, cased, 22/6 (poat43/6). RESPONSER 
2C8931, Dio lior mein. New, with valves, 151- tonn. 
716). VIBRATORS, Mallory 06290 12 v. 4 Pin. 8. 
BRAND NEW Len, 27. 26/.. (post 3i-): RP25. 10 6. 
RP26, 27. good vend.. 20/-. DTEAMOTORS (poet 3/6): 
12 v. to 250 V. 65 mA. and 6.3 v. 2.5 A., 1143; 6 v. to 
200 v. 80 mA.. 12/6. EDDYSTONE. 12 V. to 300 v. 
200 mA.. 17/6 (care. 8/6). METAL RECTIFIERS: 
240 v. 100 InA.. 4,-: 240 v. 30 mA.. 36; (.0e y: 30 
ro A.. 7/8. 120 v.2 a.. Bridge. 30;-. 61155 LK. Toning 
DRIVES " N" type, brand new. 10 6. CHOKES. 
I.F.. '011. 120 mA., Screened 7/8. ail. 200 mA.. 4'6. 
SWITCHES. water, 1p 6w tih, 2/6; to 11w El,. Op 2w 
4h 3,6. Stud type, Merhead 1P24W213. 718. PEP 
AMPLIFIER, valves 2/CV66, LIVR136. with 50 c. 
power unit. 40/- (p.p. 3/6). TEST METERS. New, 
4 x 4 x 211n. Read 1.5 and 3 v., r,o ma. and 5k0 
12/6. me contains 10 inA. 3Iln, meter. res. etc.. 
8/6. TS3S0 with 1 mA. 31111. ureter, valve TP25, etc., 
30/-. TS220. Multi-plug and cable teeter, with adap-
tor', 0/80/115/230 v. A.C. input. 46/.. (carr. 8/0). 
T8263.280/480 mc/e., with waveguldee, meter.. etc. 
New in transit cage 6.8/101... (cure. 10/-). METERS. 
contain 2 «pirate micro-amp movementa and 2 neon', 
new. 10/, PERISCOPES (Mirrors) ak x 
joint for rod fitting, 1!- pair. MOTOR& fully enclosed. 
51 x 311n. dia.. D.E. fin. epindle, rated 180 v. 500 
cycle% (AC/DC) continuous. 12/8 (poet 31.). FORMERS 
fin. din. Twin duet C01.1g, can 2 x 11n. die.. Rd. 
TRAIIIIIIIITTER/RECEIVERE. No. 17, new. 415/-: 
No. 18, less attachment., 50i-: No. 46, with attach-
mente, ISOI-; No. 3558. leas attachments, 281-. Tx 
Control Unit 810,110/240 v. input; 4/0.20, 2 met. rem. 
2 relay., 3&/- (carr, extra above items). CERA-
MICONS: 1. 1.5. 5.6, 6.8, 10. 12, 15, 22, 27, 33 47, 100 
110, 220, 230, 270, 330 pis., 64. each. 
LIST AND ENQUIRIES: S.A.E. pleasel Terms. 
C.W.O. Pontage extra. Immediate despatch. 

Callers and post: W. A. BENSON (W/W) 
130 Rathhoue Road. Liverpool 15. SEP 6833. 

Callers: SUPERADIO (W •chapel) LTD-
116 Whitechapel, Ltvernool. 2. ROY 113o. 

COVENTRY RADIO 
COMPONENT SPECIALISTS 

SINCE 1925 

We have now trebled the size of our 
premises in order to supply a larger 
range of Components, Amplifiers and 
HI-Fl Equipment. 

Send your enquiries to: 

189-191, DUNSTABLE ROAD, 

LUTON, BEDS. 

New Telephone No. :-LUTON 7388-9 

SITUATIONS VACANT 
C 1HIEF Engineer. Posts and Telegraphs 

Department, Fiji. 
TO be responsble for the operation. maintenance 
and improvement of the Colony's telecommuni-
cations. Magneto, Central, Battery and Auto-
matic Exchanges with carrier telephone chan-
nels on the main trunk routes form part of the 
system while, owing to difficult terrain, exten-
sive use is made cf HP and VHF radio tele-
graph and telephone circuits. 
PENSIONABLE or contract appointment in the 
salary scale EF1775-2F2000 (E111.2100) plus 
a gratuity of 15% of salary payable on satis-
factory completion of contract. Entry point 
a g to experience. Quarters, if available 
at low reo al. Generous :eave. Free passages 
for officer and family up to cost of four adult 
fares. 
CANDIDATES must be Corporate Members of 
the Institution of Electrical Engineers and be 
between 35 and 95 years of age. Experience in 
an executive capacity in the Telecommunica-
tions Division of a Post Office Administration 
desirable. 
WRITE. Director of Recruitment, Colonial 
Office. S.W.1. giving age, qualifications and ex-
perience. Quote BCD 108/49.03. [7544 

URGENTLY required, qualified radio and tele-
vision engineer; good working conditions in 

expanding service department; top salary for 
efficiency. Box 3021W. [7543 

T /V engineers required; must drive; excel -
/ lent prospects for right men; salary from 
£750 p.a.-Apply E. Coyne, Ltd.. 120/ 122, Lad- , 
broke Grove. V.10. Tel. Bay. 1947. [7424 1 

FO REMAN required. fully conversant with all types of transformer manufacture for the 
radio and electrical industry.-Apply to Haddon 
Transformers, Ltd., Masons Ave., Wealdsrt7o5n3e7, 
Middlesex. [7537 

required by leading manufac-
turer of high quality loudspeakers and 

microphones; experience in this field and 
ability to control female staff essential: full 
particulars and wages required.-Box 3133. 

[7562 

-ratzvzsIoN bench and field engineers re-
/ quired at all times for vacancies in most 
parts of the British Isles; permanent positions 
with highest salaries, plus bonus for suitable 
atelicanta; 51/2 -day week.-Box 2781. [0251 

E/PENDING Electronics Laboratory seeks 
development engineers with wide experi-

ence of audio amplifiers. H.N.C. or equivalent. 
pleasant working conditions.-Pamphonic Re-
producers, Ltd., Dalston Gdns., Stanmore. 

Middx. Wor. 4014. TELEVISION Development Engineers (se[n7154or9i 

• capable of carrying out development pro-
jects with minimum supervision up to produc-
tion stage; write, giving full personal details.-
Chief Engineer, Rediffusion Vision Service. 
Ltd., Fullers Way. Chessington, Surrey. [7376 

EDIFFUSION require an electronic equip-
ment engineer to carry out final test of 

electronic apparatus, including closed circuit 
television and to assist in the development of 
specialised control gear: superannuated posi-
tion; telephone for appointment.-The Manager. 

Feltham WARADA4Y4 56.ELECTRONIC INSTRTJSIENI7T5S24. 

• Ltd., 245, Brixton Rd.. S.W.9. have 
vacancies for young men in the test and 
inspection department which could lead to 
development work for the right type of man; 
further education is encouraged.-Apply in 
writing to the Chief Engineer. [7526 

-raLavosIou Development Engineers.-Two 
A senior engineers are required for the de-
velopment laboratory of an important company 
in a West London district. Applicants should 
hold good academic qualifications and have 
several years' experience in the development 
of black and white receivers and some know-
ledge of colour television. 
THE positions are permanent and pensionable 
and offer scope for advancement. 
ALL applications will be treated in strict con-
fidence and should give full details of ex-
perience. qualifications, age and salary desired 
to Box 2574. [7476 

E. K. COLE, Ltd., Malmesbury , require at 
once Production 'Testers for testing Radio. 

Radar and Nucleonic equipments. Ex-service 
Radio and Radar Fitters suitable. Possibility 
of housing accommodation; full canteen and 
welfare facilities, transport from outlying 
areas.-Applications should be made to Per-
sonnel Manager. [7554 

TEST gear maintenance technician (25-95) 
with practi..al experience in development or 

repair electronic test gear required. O.N.C. 
(I.E.) or C. de G. certificate desirable; 94-hour 
5-day week, staff canteen, pension scheme.-
Please apply by letter, giving age, experience. 
qualifications, salary required, to Personnel 
Manager, Bush Radio, Ltd.. Power Rd.. W.4. 

[7557 

SENIOR and responsible T/V engineer re-
quired as chief technician in well-equipped 

service department; congenial working con-
ditions; generous salary for successful appli-
cant; must be conversant with main agency 
receivers.-Apply in writing, stating age, ex-
perience and salary required. to: W. J. 
Marshall. 76. High St., Witham, Essex. [7516 

OSCILLOSCOPE 
(MINIATURE TYPE-1" C.R.T.) 

Supplied in kit form complete 
with full instructional notes 
for radio & T/V servicing. 
Operates from power 
supply of most AC 
domestic radio receiver 
equipment or from power unit 

supplied as an extra. 

Cash £10 (inc. post/pkg.) or 30,'- down 
and 9 monthly payments of El 

(Total Price i.10.10.0.) 
(Power unit, if required, £3 extra) 

Order now or send for further details to:-

E.M.I. INSTITUTES, Cent. S.C.127, London,1111.4 

IC-113 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS OF 

BRITISH AND AMERICAN 
TECHNICAL BOOKS 

An Introduction to the Cathode Ray 
Oscilloscope, by H. Carter. 1216. 
Postage tiel. 

The Electronic Musical Instrument 
Manual, by A. Douglas. 35/-. Postage II-. 
Radio Designer's Handbook, by F. 
Langford-Smith. 921, Postage 1/6. 

Mathematics for Telecommunica-
tions. Vol I. D. F. Spooner and W. R 
Grinsted. 10/6. Postage 9d. 

Transistor Engineering Reference 
Handbook, by Marrows. 801, Postage 
1/6. 

Electronic and Radio Engineering, by 
F. E. Terman. 79/-. Postage 1/6. 

Television Engineers' Pocket Boo!c, 
by E. Molloy and J. P. Hawker. 10!6. 
Postage 64. 

G.E.C. Valve Manual. Part I. 7,6. 
Postage 11-. 

Radio Valve Data "WW." 5 -. 
Postage 8d. 

Improve Your Reception, by J. Cura 
and L. Stanley. 5/-. Postage 4d. 

Second Thoughts on Radio Theory. 
Compiled by " WW " Cathode Ray. 
25/.. Postage 1/-. 

Complete Catalogue 6d. 

19-23 PRAED STREET 
LONDON, W.2 

PADdington 4185. Open 6 days 9-6 p.m. 

All types 

Any make 

Single and Multi-range repaired 

and recalibrated 

Meters 2" to 6" supplied from stock, 

Scaled to requirements. 

E.I.R. INSTRUMENTS LTD. 
329 Kilburn Lane, London, W.9. 

Tel.. LAD,roke 4168 

The finest method 

for cleaning records 
Already over 200,000 enthus;astic users 

THE '' )U 3t 1131lil" 
AUTOMATIC GRAMOPHONE RECORD CLEANER 

i-ii F..,1 1-.1.• 

Price reduced to 17,6 (plus 7/- purchua tax) 
from your local dealer or 

CECIL E. WATTS 
(Soeutd Rero-din9 end ReprodmilinO 

Darby House, SUNBURY-on-THAMES, MIDDX 
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A WALK1E - TALKIE 
SET 

No. 38, Mk. 

RIGHT IN PRICE AND SIZE-9 x 6 x 34m. 
Ideal for search parties. 5m brigade. civil defence, buildmg 
contractors. etc. Range approximately 5 miles, 7.4.9 ne.s. 
Brand new condition. Complete with 5 valves. beadphonm, 
throat tide, junction box, aerials, harness, signal mtvhel, 
and inalmellou card with inuatraiiona. Operated from :ay 
batteries. 11.T. 120/150 v.. and L.T. 3 V. (nor supplied). 
In brand new condition, our price £2117/6 each, p.p. 733d. 

RECEIVER-TRANSMITTER No. IBEX III. 6-90Mc/e, Rec. 
can be detached from Tra-n.s. Unit. built in micro-amp 
meter, complete with headphone and oie. . sciai etc. In 
brand new condition. Our price £3 0/0. L'. di P. Mi. 

RE GPO. ELECTRO MAGNETIC 
COUNTERS. 5 x 1 z l; in 4 
ligurrs, serious ye/fates D.C. Ws v. 
1824 v. roo;110 v. 200/230 o. 
D.C. 5'- coca. 12 v. 7,43 
v.& v. 2.13. 
INTERCOMMUNICATION HAND 
iorTs. o'Il',',o'rgt-tel. stutter to 
G.P.O. type, no chwtricity or 
baiteric-c required, eonnect wlth 
2-way bell wire, c1ar range of 
aeveral bimdted yicrds. Brand 
new 32,6 per pair, p. di p. 9/... 
HIGH SPEED RELAY, -2 bobbins 
1,000 china mein 516. P. at p. 
U.S. HIGH SPEEZ, RELAY, 900 
ohnia coil 5.05 v adjustable con-
tacts, n p. 1/3. 
HEADPHONES MS, complote, 
6,6 per set. p. di p. I/6. 
HEADPHONES CLR. complete, 
2/- per mt.. p. h p. 1'6. 
HEADPHONES BAL. ARMATURE 
9,- per eet, p. di p. 1/8 

EX U.S. AERIAL. 9ft. spring loaded and fully collapslble 
complete with cords and guys. kiml as renal or fishing 
rod, brand ncw. 10111 0. o p. 2', 

BROADCASTER 
Suitable for talking over your own 
nun°, from mom to room, by connect-
ing to your radio or gram. Ehey to 
fix, I mikes make 2 station bouse' 
phony in your own home. 12/8. 
p. dip. 1/9 

MIC METER. 0.15 and 0.600 v. 
D.C. lin. Cludi mounting ex. equip. 
ment, 6,6, p. 0 p. 13. 
METER. 2.11n.. 0-1 amp., pm-
jeeting type thenno-rouple, new 
and boxed, 631 p. it p. 1/3. 
U.S. MIDGET MOTORS. lo 
Will operate from 6 V. to 24 v. 
D.C. 12/6 each, p. tr p. 1/6. 
tnrro. Will operate from 9 v. 
to 98 v. D.C.. 1243 each, f.. d p. 1.6. 
(Also reversible types aa above. 1,31 each, pine p. dip. 1/6.) 
VIBRATORS. 12 v. 4-pin Wilkey type 0.0200. 51., 
p. at p. !id. 
U.S. REFLECTOR AERIAL. Omnidirectional antenna. 
umbrella type. Ideal for transmitting and receiving. Use.., 
when opened. approx. 4ft. x 3ih., 4/6 each, p. di p. La. 
ACCUMULATOR CUT-OUT. 12 or 24 v. 60 a. ex-R.A.F.. 
10/6 each, p. 0 p. 1,6. 
ACCUMULATOR CUT-OUT. 27 v. Mas diseharee 7 amp., 
7/6. I,. a p. 1/6. 

Special prices for bulk ClUarigitie.3. 

Stockists of WiS No. 19 and spares. 
TERMS C.W.O. 

SITUATIONS VACANT 

ØVERSEAS.-Oil exploration company with 
world wide seismic parties offers permanent 

career to electronic technicians; maintaining 
and operating field equipment: men prepared 
to aCcept responsibility and to live in camp 
conditions; academic qualifications to H.N.C. 
or equivalent or genuine practical experience to 
this standard; liberal home leave.-Box 1608. 

101813 NORTHERN representative required by trans-
former manufacturers to cover electronic 

and allied industries; applicants preferably 
under 35, should have sound technical back-
ground; satisfactory remuneration to right 
applicant, superannuation scheme, car pro-
vided.-Write, giving details. to Sales Manager, 
Woden Transformer Co., Ltd.. Mosley Rd.. 
Bilston, Staffs. 17548 

M ETEOROLOGIST Ls required by radar 
manufacturers in London area to main-

tain technical liaison with meteorological ser-
vices and to specialise in the app.ication of 
radar to meteorological problems.-Applicants 
should preferably have forecasting experience 
and should apply in writing, stating age, ex-
perience and salary required. to " JMD." Box 
2871. [7531 

VLECTRONIC test engineer required by Sunvic 
• Controls, Ltd.. for interesting work on 
nucleonic equipment; preference will be given 
to applicants with experience in pulse tech-
niques; housing available if required.-Write, 
giving full details of experience, salary re-
quired, etc., to the Personnel Officer, Sunvic 
Controls. Ltd., No. 1 Factory. Temple Fields, 
.larlow, Essex. (7509 

NOINEERS required for installation and 
▪ service duties in connection with nucleonic 
instrumentation and V.H.F.. A.M. and F.M. 
communication equipment; applicants should 
have sound technical electronic training and, 
preferable, servicing experience in the elec-
tronic field.-Write, stating age and details of 
experience, to Personnel Manager, E. K. Cole. 
Ltd., Southend-on-Sea. 17533 

I NSTRUMENT development engineer (senior) 
required for circuit design work connected 

with ultrasonics and electronic measuring 1n-
etruments; must be capable of carrying out 
development projects to production stage with 
minimum of supervision-Apply, giving full 
deter s of experience, qualifications and salary 
required. to Chiet Engineer. Dawe Instruments, 
Ltd., 99, Uxbridge Rd., Ealing, London. W.5. 

[7538 
GLASS worker required, fully trained; able 

to do scientific glass blowing on a batch 
production basis; successful applicant will be 
working directly from drawings, and handling 
most sorts of glass: this is a chance to join a 
department which will double its size in the 
next two years; 'phone for appointment-Elec-
tronic Instruments. Ltd.. Lower Mortlake Rd.. 
Richmond. Richmond 5656. Our ret. 0/3/ 
WW/N. [7532 

A SSISTANT sales engineer is required by 
.1"-X. radar manufacturers in London area to 
handle technical sales correspondence in their 
radar sales division: applicants should have 
good knowledge of commercial procedure and 
radar installation practice; a working know-
ledge of meteorology 1011 also be of assis.ance. 
-Applicants should apply in writing, stating 
age, experience, salary required, etc., to 
" JMD," Box 2870. [7530 

ELECTRONIC INSTRUMENTS. Ltd., Lower 
Mortlake Rd.. Richmond, Surrey, have 

vacancies for junior and semi-senior engineers 
with O.N.C. or equivalent experience for in-
strument final testing: these are staff posi.ions 
offering interesting and varied jobs with a 
bright future in this rapidly expanding com-
pany; 5-day week, pension scheme.-Apply to 
the company, giving qualifications and quoting 
reference TE/WW/N. [7539 

D A DIO technicians of all grades arc Invit•d 
to apply for interesting and varied posi-

tions in car radio servicing installation ano 
development. Vacancies occur from time to 
time for our dealers at all parts of the country. 
a high standard of practical and theoretica, 
knowledge of radio technology is required.-
Apply in the first instance to: Personnel Officer 
S Smith 14 Sons (Radlomobile). Ltd., North 
Circular Rd.. London, N W.2 [0270 

ADIO technicians required by International 
▪ Aeradio. Ltd.. for overseas service; perma-
nent pensionable positions: inclusive salary 
from £845 per annum to £1.616 per annum 
tax free, according to marital status: child 
allowances: free accommodation; free insurance. 
kit allowance, free air assages; generous U.K 

sod soifleave.-Qualified candidates, to whom replies 
as used bp Govt. Depts. nod Scre;,.. Teo 1,' sod 
»me ravdries 

FINSBUR 
TRADING CO 
12 STOKE NEWINGTON HIGH ST., 

LONDON, N.I6 
Tel : 7342 

only will be sent, please write. quoting H.T.. to 
Personnel Officer. 40. Park St. W.1 10262 

W Regis Technical Institute-Applications 
EST SUSSEX COUNTY COUNCIL: Bognor 

Y invited for the post of assistant Grade A 
for radio and television servicing subjects: 
candidates should have served an apprentice-
ship in the radio servicing or manufacturing 
industry and hold the appropriate City Az 
Guilds Certificates.-Application forms are 
obtainable from the Director of Education, 
County Hall. Chichester, Sussex. on receipt 
of stamped addressed envelope. Completed 
forms should be returned direct to the Prin-
cipal, at the Bognor Regis Technical Institute, 
Southway. Bognor Regis. [7519 

 6  

U=G-WAREffl-OWEJ 

ELF*7:TRONIC COMPONENTS DIS-
TRIBUTORS FOR OVER 25 YEARS 

Some pobular lines: 

FOUR-SIDED BLANK CHASSIS 
Made In our own works from eaninercial quality 
half.hard aluminium of 16 soc. thickness these 
chases will carry components of earfiderable weight 
and normally require no corner strengthening. 
We are now able to supply same day any sire or chassis 
In lin. step, up to 181n. Depths r. r. I". 11', 11'. 
11. 2e, 21', 21', 21, 3', at the following rates: - 
1/1 aq 4/. 178 «I. in. &lc- 304 sq. In. 1E/-
80 au. is. 51- 208 tab I.. 9/.. 338 eq. In. 

eq. In. 6,- 240 sq. In. 10/- 368 eq. in. 14/-
144 .1. in. 272 tub in. 11/- sad pro rats. 

Fuit 1/3 Pont I/O Poet 1/9 
('Length plus twice depth x width plus twice depth.) 
un, flange» on two sides (Imide or outnidel 1/6 ext.. 
Soldered corners (new process) 2/- ex nu 
Panels, any size up to 311. at 4/6 an. t. (eq. in. x 1 (1.1. 

Full particulars on request. 
Close Teleran's. Wits-protected Silver Rim 

CAPACITORS 
Value. stock (prk - 
5 22 47 75 190 180 270 370 515 635 815 8000 
10 25 50 80 135 200 280 386 533 870 820 9900 
11 27 56 82 140 2» 300 400 540 680 1000 3500 
13 28 60 100 1-15 225 316 410 558 703 1500 4000 
15 90 65 110 150 270 930 450 560 710 2000 4700 
18 93 68 120 160 245 340 470 600 750 2200 5000 
20 40 70 125 175 2.50 356 500 603 800 2500. 
Toi.: up to 330 1pF, over 33pF. 1 per cent. 
PRICES: 0.300 pP 9d.; 316.820pF 1014.; 1,00°-
2,500 pF 1/3; 3.000.5,000pF 1/6. 
Special niinited number only), 0.1 mid. 1%, 12/-. 
'Sutphin mockn or mica, paper and ceramic capacitor. 
from Bd. each. 

'DALY guaranteed ELECTROLTTICS 
Pull range front 1 6 ca. 

*HIGH STABILITY RESISTORS. " i-watt 
10 0,, tot., feyear guaninlee. Full preferred value" 
range, 1311 to 10MR. 6d. each, I% tot., 2/- each. 
'SURPLUS STOCKS, various makes,-

6% 2% I% 
1. watt   714 104 1/3 
y watt   94. 1/- 18 
1 watt   1016. 1-3 1 9 
e" ELECTROVOICE" guaranteed TRANSFORMERS 
AND CHOKES. Individually tested. Folly 
Usent by leading laboratories,. 68 types in stock. 
WAFER SWITCHES made to order. Quotation, on 
request. 

The COOPER-SMITH 
HIGH FIDELITY AMPLIFIER 
Model SPI Main Amplifier. £14 17-. flulld•It-
yonmelf. 41212:-. Mk. II Pn-aulp. and Control 
Unit, £11 ,3,. Build-it-your. If 

DIRECT FROM MAZER TO USER 
A better 10 watt amplifier at lower cost. Send 
for illuetnited details of this remarkable outfit 
or hear It in our elernonstnition roan. 
Other equipment Acoustical, 
1.eak. Rogers, Lowther. Coalman. Wharfed aie. 
Loren:, Philips, Connoisseur, Collar°, Garrard 

RELAYS 600 type 3/6 each. 
2-make. 30000 coil. 
1.make. 1 c!iy, 1500 coll. 
1-break. I ea. 1 fen (31 before B 150() 
VISUAL INDICATORS, type 3 (10Q/4) containing two 
miero-amp movernenla. Brand nets, 6,,6 each. With 
neon lamps (two) 9 6. 
MANSBRIDGE CAPACITORS. 200 V. D.C. wkg. 
Suitable for croons-er mite, etc. .5 inF, Ca. each: 
1 «IF. 6d. each; 2m11̀.. 6d.; each 4 nF.. 64 each. 

'Over 00 other t vpm from Bd. 
LIGHTWEIGHT HEADPHOM; 2,000 12/6 pr, 
4.0000 17 8 Pr 

High-Grade Meters 
By LEADING MANUFACTURER 

Flush mounting, 3itin. dla. (less flange). 31n. 

DC MOVING COIL 
100 microampe PSI), reslatance 7501) Calibrations 
-0-20 mA. 0-3kV. 0.5kV. 0-2 mA,0-250 V. 
5-0-5/0-10. 0.15mA./0.1kV., 
d-100 milliampe re.. 0.7165, 
0.500 volts, res. 500k1) ilk. PV). 65'.. 
o•1,000 volts, re.. 2001.0 120k. PV), 65'. 

AC MOVING IRON 
0.300 volte, with external ree., so-. 
5 amps. FSD, .eale 0.80, 
All the above are brand new and tested. 

Please add approx. cost of postage. 
•Lists available. 

H L SMITH & CO. LTD 
287j289 EDGWARE ROAD, LONDON, W.2 

Telephone Paddington 5891 
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OPPORTUNITIES 
IN RADIO 

Get this FREE Book! 

' ENGINEERING 
OPPORTUNITIES' 

reseals how you can 

become technically quali-

fied at home for a highly 

paid key-appointment in 

the vast Radio and Tele-

vision Industry. In 148 

pages of intensely inter-

esting matter, it includes 

full details of our up-to-

the-minute home study 

course in all branches of 

TELEVISION and 

RADIO, A.M. Brit. 

I. R. E., City & 

Guilds, Special Tele-
vision, Servicing, Sound 

Film Projection, Short 
Wave, High Frequency and 

General Wireless Courses. 

We definitely Guarantee 

"NO PASS—NO FEE" 
If you're earning less than £18 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 
3555 COLLEGE HOUSE. 
29-31, WRIGHT'S LANE, 
LONDON. W.S. 

BRASS, COPPER, DURAL, 
ALUMINIUM, BRONZE 

R&D. BAR. SHEET. TUBE. STRIP, WIRE. 
3.000 STANDARD STOCK SIZES 

No Qaantu Small. List on ADnlication 

H. ROLLET & Co. Ltd. 
6 Cliesham Place, S.W.1. SLOane 3463 

ALSO AT L1VERPOOL, BIRMINGHAM, 
MANCHESTER, LEEDS 

QUARTZ 
CRYSTAL (ahfc) 

UNITS 

Please note 
change of address 

The QCARTZ CRYSTAL Co. Ltd. 
Q.C.C. WORKS, 

WELLINGTON CRESCENT, 

NEW MAIDEN, SURREY. 

Telephones: Malden 0334 & 2988. 

Grams., Cables: QUARTZCO, NEW MALDEN 

SITUATIONS VACANT 

ACOUSTIC engineer required to take charge 
of acoustic laboratory; applicant must 

have experience in frequency, response 
measurements of loudspeakers and the design 
and adjustment of radiogramophone cabinets, 
etc.; an appreciation of music essential and a 
knowledge of radio circuits la desirable.— 
Applicants should apply in writing, giving de-
tails of age, qualifications and experience, to 
Personnel Manager, E. K. Cole. Ltd.. South-
end-on-Sea. [7534 

VACANCIES exist in a Government Com-
munications Centre In Boreham Wood for 

two Electrical Inspectors and two Testers for 
work on high quality communication equip-
ment. Inspectors must be able to read circuit 
diagrams and be acquainted with current pro-
duction methods. Testers will be required to 
align superhetrodyne receivers and check per-
formance of transmitters. Government In-
dustrial conditions and rates. Commencing 
salary not less than Ell per week.—Box 3056. 

[7555 

SERVIOE Engineer required to service Nucle-
onic and Electronic instruments. Previous 

experience on Scaler. Analyser and Pulse Gener-
ator instruments would be an advantage. OPPDr-
tenity may arise in the future to work on the 
development of instruments. Canteen facilities 
avallaole and pension scheme in operation. 
Nrite giving full details and qualifications: 
J. F. Hendrie. Nucleonic and Electronic Depart-
ment, Dynatron Radio Limited, Castle Hill. 
Maidenhead, Berks. [7541 

TECHNICAL Sales Representative to promote 
1 sales of Nucleonic and Electronic instru-
ments to induszry, hospitals and Universities. 
A sound engineering background and established 
contacts essential. Applicants should also have 
a good personality and address. Salary offered 
will be in the range £700—£850. Car supplied. 
expenses, pension scheme. Write giving full 
:!etails and qualifications: J. F. Hendrie. Nuck-
onic and Electronic Department, Dynatron Radio 
Limited, Castle Hill. Maidenhead, Bucks. [7540 

THE NATIONAL INSTITUTE FOR MEDICAL 
RESEARCH.—A junior development engineer 

with a sound knowledge of electronics and 
physics is required in the instrument laboratory: 
the work involves design, development and pro-
duction of prototype apparatus for the various 
scientific divisions within the Institute; candi-
dates should be over 24 and possess either a 
pass degree. C. & G. Final Telecomms.) or 
H.N.C.; salary will be on a scale. Junior Tech-
nical Officer £510 to £780. or Technical Officer 
8830-11.150.—Write, stating age, experience 
and qualifications, to the Personnel Officer. 
The Ridgeway, Mill Hill, N.W.7. 17529 

DEVELOPMENT engineer and several tech-
Meal assistants required for a design 

group concerned with a wide range of small 
transformers of the types used in receiver 
equipment and electrical appliances: preference 
will be given to applicants having experience 
of this class of work but young engineers with 
a sound basic training and a limited experi-
ence will be considered, and if successful, will 
have the opportunity of gaining practical 
knowledge of design problems met In fulfilling 
commercial and services specifications; an 
attractive salail, is offered together with good 
future prospects; the company's extensive 
laboratory and production facilities are situated 
in the eastern suburbs of London.—Please reply. 
giving details of qualifications and experience. 
to Box 2946.(7536 

TECHNICAL TRAINING 
EARN It as you do it—we provide practical 
equipment combined with instruction in 

radio, television, electricity, mechanics. 
chemistry, photography. etc.—Write for full 
details to E.M.I. Institutes, Dept. WW47. 
London, W.4. 

¡MTV' and Guilds (Electrical. etc.) on 1 .0°'14,ro 
Pass—No Fee" terms: over 95% successes; 

for full details of modern courses in all 
branches of electrical technology send for 
our 144-page handbook, free and post free.— 
B.I.E.T. (Dept. 388A). 29. Wright's Lane. 
London. W.8. 10117 

TUITION 
UNIVERSITY OF LONDON. 

DEPARTMENT of Extra-mural Studies. 
THE following University Extension Courses 
will be held at Imperial College. beginning 
January, 1958: 
NOISE and Vibration: 
THEIR analysis and control for human comfort. 
LECTURERS: R. W. B. Stephens, Ph.D.. 
ARCS.. DIC.; G. G. Parfitt. Ph.D.. A.R.C.S.. 
DIC.. of Imperial College. 
THIS course of eight lectures will be held at 
the Physics Department. Imperial Institute 
Rd., South Kensington. 8.W.7. on Tuesdays at 
7.0 p.m., beginning 14 January. 
FEE for admission 10/-. 
THE Physics of Clouds. 
LECTURER: J. Hallett, B.Sc., of Imperial 
College. 
THIS course of six lectures will be held at the 
Huxley Building, opposite the Science Museum, 
Exhibiton Rd., South Kensington, S.W.7, on 
Thursdays at 6.45 P.M. beginning 16 January. 
FEE for admission 10/-. 
APPLICATIONS for tickets and further infor-
mation should be made to the Deputy Director 
(Fat. R.), Department of Extra-Mural Studies. 
Senate House, W.C.1. [7547 

10 WATT 
PUSH-
PULL 
ULTRA 
LINEAR 
FEEDBACK 

20 GNS 
COMPLETE 

From 
Your 

Dealer 

AMPLIFIER AND 
PRE-AMPLIFIER 

For details write to 

VERDIK SALES 
LTD. 

8 RUPERT COURT, WARDOUR ST., 
LONDON, W.1. GERrard 82436 

LOCKWOOD 
makers of 

Fine Cabinets 
and woodwork of every descrip-
tion for the Radio and allied trades 

LOCKWOOD & COMPANY 
(WOODWORKERS) LTD. 

Lowlands Rd., Harrow, Middlesex. Byron 3704 

OD DIE FASTENERS 
Pat. 507219 

THIS FASTERER WITH ENDLESS 
APPLICATIONS—SIMPLE—POSITIVE 
SELF - LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO SUIT 
CUSTOMERS' REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY. 

illustrated brochure and other information 
will gladly .be sent on request. 

Oddie,Bradbury &Cull Ltd., Southampton 
Tel.: 55883 Cables: Fasteners, Southampton 
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V. H. F. TRANSMITTER 
TYPE T1131-L 

With extended frequency 
range 100-156 MC S 

We have 

a limited 

quantity 

of these 

Transmitters 

available for 

immediate 

delivery, 

fully 

serviceable 

Finished in 

Grey 

SHIPPING SPECIFICATION 

Transmitter — Packed in Wooden Case 
7' x 2' x 2' 6" 

Weight — 8 cwt. 3 qtrs. 

Valves and Audio Oscillator 

Packed in Wooden Case 18' x 15" x 12" 

Weight-1 qtr. 2 lb. 

All enquiries to: 

AVIATION TRADERS LTD. 
SALES DEPT. 

21 WIGMORE STREET 
LONDON, W.I 

Telephone: MUSEUM 7791 

Telegrams: AVIATRADE WESDO 
LONDON 

Cables: AVIATRADE LONDON 

TUITION 
BATTERSEA College of Technology. 

ELECTRON Tubes and their correct use. 
A COURSE of 12 lectures on Wednesday 
evenings, 7-9 commencing 8th January. 1958. 
fee £1, further details and enrolment forms may 
be obtained from the secretary (electron tubes 
course). Battersea College of Technology. 
Battersea Park Road, London, S.W.11. [7553 

XTOTHING succeeds like success? What we 
• have done a thousand times we can do again 
for you—see the B.N.R.S. advt. page 116. [0172 

XIJIRELESS operating; attendance and postal 
YY courses—Stamp for reply to Manager, The 
Wireless School, Manor Gdns., London, N.7. 

[4 
WULL-TIME courses for P.M.O. Certs010.. 

C.G.L.I. Telecommunications, Radar Main-
tenance Cert. and B.Sc.(Eng.); prospectus free. 
—Technical College, Hull. [0111 

W IRELESS.—See the world as a radio officer 
in the Merchant Navy; short training 

period; low fees, scholarships, etc., available; 
boarding and day students; stamp for prospec-
tus.—Wireless College, Colwyn Bay. [0018 

T and Radio.—A.M.Brit.I.R.E.. City and 
Guilds, R.T.E.B. Cert., etc.. on " No Pass 

—No Fee " terms; over 95% successes; details 
of exams, and home training courses in all 
branches of radio and T/V, write for 144-page 
handbook—free.—B.I.E.T. (Dept. 397A), 29. 
Wright's Lane. London. W.8. 10116 

A LL EXAMINATIONS easier to pass by I.C.S. 
• home study methods. A.M.Brit.. IRE.. 
C. & G. Telcoms, P.M.O. Cert. in Wireless 
Telegraphy, radio and TV servicing, etc.—Write 
for free prospectus: International Correspon-
dence Schools, Dept. CL.42A, Kingsway, Lon-
don, W.C.2. (0033 

A .M.I.Mech.E.. A.M.BrIt.I.R.E., City and 
• Guilds, etc.. on " No Pass—No Fee " 
terms, over 95% successes—or details of 
Exams and courses in all branches of Engineer-
ing. Building, etc.. write for 144-page Hand-
book—Free: B.I.E.T. (Dept. 38711), 29, Wright's 
Lane. London, W.8. [0118 

I EARN-AS-YOU-BUILD course In basic 
id radio, electronic and electrical theory with 
practical training, building a 4-valve receiver 
and superhet signal generator and multi-
tester; write for free book.—International 
Correspondence Schools, Dept. CL.42. Kings-
way, London, W.C.2. 10350 

TRAIN at home for a better position or a 
1 new hobby.—We offer comprehensive 
modern home tuition courses covering over 100 
careers and hobbies; practical equipment sup-
plied with many courses.—Write for free 
brochure, stating subject of interest, to RILL 
Institutes, Dept. WW39. London. W.4. (Asso-
ciated with H.M.V.) [0180 

A.M.I.P.R.E.—for details of suitable study 
courses (only a limited number of students 

accepted), send for free syllabus of instruc-
tional text; I.P.R.E.. conditions of membership 
booklet 1/-: " The Practical Radio Engineer," 
Journal. sample copy 2/3; 6,000 alignment peaks 
for superhets, 6/-.—All post free from Secre-
tary. I.P.R.E., 20. Fairfield Rd.. London, N.8. 

f0088 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, R.T.E.B., 
and other professional examinations; train 
with the college operated by Britain's largest 
electronics organisation: moderate fees.—Write 
to Institutes, Dept. WW28, London. W.4. 

[0179 
AUCTIONS 

SALES every Thursday at 11 a.m. 

EASTERN Auction Mart, Ltd. 
TELEVISIONS, radios, fridges, wash/machines, 
etc.. etc. 
ENTRIES accepted working or not. 
15% commission on lots sold (min. 10/-). No 
sale no charge. 
WE collect in Greater London area. 
WHITEHORSE Lane, Mile End Rd., Stepney, 
E.1. 
STEPNEY Green 3993, 3296, 1033. [0125 

BOOKS. INSTRUCTIONS, ETC. 
" W IRELESS World," bound volumes, 1947- 

1956.—Offers to Box 2487. [7563 
" TELECOMMUNICATIONS (Principles) I 
1 and II in m.k.s. Units" covers every-

thing for these C. and G. exams., numerous 
worked examples, price 10/6; also " Radio 
Reference " covers everything from basic prin-
ciples to VHF, transmitters, aerial arrays. FM, 
etc., 180.000 words, 588 figs., price 25/-.—Riddi-
ford, 384, Tilehurst Rd., Reading, Berks. [7232 

R ADIO 
Interference Supression: As Appliec 

to Radio and Television Reception." 
By G. L. Stephens, A.M.I.E.E. 2nd Ed. An 
up-to-date guide to the various methods of sup-
pressing electrical interference with radio and 
television reception. Many practical applica-
tions are given, particular attention being paid 
to the problem of interference at television fre-
quencies. Other chapters deal with the design 
and choice of suppressor components, methods 
of locating the source of interference, and sup-
pression at the receiver itself. 10/6 net from 
all booksellers. By post 11/4 from Mite 8t 
Sons Ltd.. Dorset House. Stamford St.. London. 
S E I 

TRANSFORMERS 

AND 

â CHOKES 

à for the 

New 400 watt 

111 AUDIO 

I AMPLIFIER 

te lumen eee, 
G. R. Woodville— 

Wireless World — 

November 1957. 

Output transformer type 4T35 as 
used by the author 

1,0000 anode to anode tapped at 
40% 

Four secondaries each 25v. total 
400 watts. 

High Tension Transformer type 
5A9-1 
Primary 10-0-200-220-240v. 50 — 
Secondary 700v. 1.2A rectified D.C. 

Auxiliary Transformer type 5A9-2 
Primary 10-0-200-220-240v. 50 — 
Secondaries 150-0-150v. 20m/A 
D.C. 

6.3v. 20A 
2.5v. 10A 
2.5v. 5A 
2.5v. 5A 

Choke type 5A9-3 
2 hys. when carrying 1.2A D.C. and 

200v R.M.S. 100,-. D.C. resist-
ance 200. 

SAVAGE 
TRANSFORMERS 

LIMITED 
DEVIZES, WILTSHIRE 

Tel : Devizes 932 
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. ii1.0.3. Releassa 
SPECIAL OFFER OF 

DYNAMO EXPLODER Mk II 
For detonating 
explosive 
charges. A ielrell" iree‘ 
must for 
mining, 
demolition, ''''' 
road build-
ing and 4 
construc-
tion opera-
tions. May also 
be adapted as 
photo-flash gen-
erator. Operated by hand generator g•ving 
1,800 volts d.c. across ci/p. terminals. 
In hide leather case Our p¡ £3 19.6 each. 
(Usual price 17 gns.) -n" F:. & p. SI -. 

, AERIAL MASTS 
50 R.A.F. TYPE 

\ 3 6 f t HIGH / 

Kits emulate—it ihn. dia. Tubular 
dteel (Copper Plated) Sections of 4f t. 
length. top-sectinn and bane, Pickets. 
Coy, and Fittings. 

YOU can purchase this nor-
mally expensive MAST for a 
fraction of its cost, Le., 

£8 .10 . 0 ONLY 
(Carr. 15,8, 

Please add YI for (returnable) 
wooden carrying caae. 
The MAST in particularly suit-
able to take adulate for Tx., 
Ito., P.M. and T.V. (.pecially 
COMMERCIAL), and has many 
other Ube, Extra -1ft. sections 
ran te supplied at 11:8 Per 
section. 

U.S.A. 45ft. AERIAL MAST ao sections ilft. 
t,in. x 'iii,., goys etc.). This entirely new and complete set in 
i auras currying hag £15'10!- each. cum 17/d or 2 
cl, with additional low and high frequency antenna 
£3) pun Carr. estro. 

ARMY TYPE 32FT. MASTS similar to above 
but 10 lin, screw-sections, suitable for per-
manent lightweight installation. Kit in canvas 1 
bag, ES/10/-, carriage 12/6. 

-1-Eil-EF..-écegmE se-rs 
IN ATTRACTIVE BAKELITE CASE 
BRAND NEW EX-GOVT. "F" TYPE 

Ideal between 2 or 
more positions up to 
five miles. STORE 
FACTORY AND 
OFFICE; FARM 
BUILD-
IN G S ; 

42, G A R - 
f-c DEN 

SHED 
and HOUSE. 2 sets in individual 
carryin,; cases, complete with long 
life batteries, bells, ringer and 
100ft, telephone cable. 

£7.10 0 P" Palr • 9/6 

STRANDED TELEPHONE CABLE, NEW, I IDS mile drum, 851-., carr. 17/6 

—. , TRUVOX 
and TANNOY 

LOUD 
HAILERS 
EX-GOVT. 
Impedance 7f ll 

Handling cap. 8 watts 
price 26,-, post 3/6. 
45t- pair carr. paid 

TELEPRINTER EQUIPMENT-Brand New 
Creed Automatic Transmitter No. 454,14. 
Rect. Units 26B. I-P 110.'230 v. O-P, 80 . 80 v. 
Telegraph Relays 299 AN. 
Creed Keyboard 7M. 3 Bank 5 Unit with 
answer-back unit. 
7B Carriage Unit, stand, friction feed 51813. 
Also comprehensive range of spares. 

Quantity and Export enquiries are invited for all 
above items, also other Electronic Component 
parts. 

HATTER & DAVIS (RELAYS) LTD. 
126, KENSAL ROAD, LONDON, W.10 LADbrOlte 0686 

BOOKS, INSTRUCTIONS, ETC. " AB or NOMOErarns. By , ated A. Giet. Trans-
lated from the French y H. D. Phippen 

and J. W. Head. Most engineers have made 
use of nomograms at some time in their careers, 
and are fully alive to the fact that they are 
a very convenient tool when the same formula 
has to be solved repeatedly for several sets 
of variables. It is fair to say, however, that 
only a small proportion of even those who 
habitually employ nomograms know how to con-
struct them for their own use. Most of the 
comparatively small literature on the subject 
is written for Mathematicians and is extremely 
difficult for the practical engineer to compre-
hend. This book is essentially practical, and 
not only demonstrates the many and varied 
applications of the abet or nomogram, but 
shows how even those without highly specialized 
mathematical knowledge may construct their 
own charts. 35/- net. From all booksellers. 
By post 36/- from the publishers: Mile At 
Sons Ltd., Dorset House, Stamford St., London. 
S.E.1. 

" TECHNICAL Instruction for Marine Radio 
Officers." Formerly " Handbook of 

Technical Instruction for Wireless Telegraph-
ists." H. M. Dowsett, MIKE., F.Inst.P.. and 
L. E. Q. Walker, A.R.C.S. This standard hand-
book. completely revised, enlarged and set in a 
new format, has been planned primarily fox 
the use of wireless operators, prospective or 
actual. It is virtually a complete theoretical 
course for students wishing to qualify for the 
Postmaster-General's Certificate of Proficiency. 
and contains detailed technical descriptions of 
transmitters, receivers and direction finders. 
60/- net from all booksellers. By post 61/9 
from [life & Sons Ltd., Dorset House, Stam-
ford St.. 8.E.1. 

" THE Williamson Amplifier." This 15-watt 
A amplifier has gained world-wide recog-

nition on account of its remarkably low dis-
tortion. The issues of Wiliness W ORLD in 
which it was originally described have long 
since been out of print, and the present booklet. 
which reprints all the relevant articles from 
1947 onwards, gives full details not only of 
the basic circuit and layout, but also of the 
ancillary circuits recommended by the designer 
for high-quality reproduction of record and 
radio programme; 3/6 net from all booksellers. 
By past 3/10 from Iliffe & Sons Ltd., Dorset 
House, Stamford St., 8.E.1. 

" W IRELESS servicing manual." By W. T. 
Cocking, M.I.E.E. This, the ninth 

edition of a standard work, which has come to 
be recognised as a reliable and comprehensive 
guide for amateur and professional alike, has 
been thoroughly revised and set in a larger 
and handier format. Essential testing appara-
tus is described and logical methods of deducing 
and remedying defects are explained. A com-
pletely new chapter on the servicing of fre-
quency modulated V.H.P. receivers has been 
added, 1776 from all booksellers. By post 
18/8 from Iliffe Ss Sons Ltd.. Dorset House, 
Stamford St., London. S.E.1. 

" INTRODUCTION to Valves." By R. W. 
Hallows, M.A.Cantab.. M.I.E.E., and H. K. 

Milward, B.Sc.Lond., A.M.I.E.E. Describes 
the principles, construction, characteristics and 
uses of most types of radio valves. The 
approach is simple and, as far as possible, non-
mathematical, but the book provides the 
student with a thorough understanding of valves 
and how they wort. 8/6 net from all book-
sellers. By post 9/4 from IlifIe & Sons Ltd., 
Dorset House, Stamford St., London, S.E.1. 

" ADIO Laboratory Handboox." By M. G. 
Scroggie. B.Sc.. M.I.E.E. This well 

known practical work describing laboratory 
equipment and methods of operation has been 
entirely re-written and greatly enlarged. Among 
the sub,!ects considered are layout and furnish-
ing of premises, methods of measurements, 
sources of power and signal measurements. 
There is a comprehensive reference section and 
-nany photographs. diagrams, graphs and tables; 
25/- net from all booksellers. By post 26/9 from 
Rifle dr Sons Ltd., Dorset House, Stamford 
Street. S.E.1. 

PRACTICAL TRANSFORMER 
DESIGN / PRODUCTION 

ENGINEER 
To inaugurate, develop and overseer 
a new department to produce small 
radio type mains and other 
transformers. 

Real opportunity for man with ability 
and character. 

Essex area-15 miles London. 
Apply giving details to : 

Box No. 3085 c'o Wireless World 

COPPER WIRE 

ENAMELLED, TINNED, LITZ, 
COTTON AND SILK COVERED. 

RESISTANCE WIRES, 
1 oz., 2 oz., and 4 oz. REELS. 

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. 

Latest Radio Publications. 
SEND STAMP FOR LIST. TRADE SUPPLIED. 

G.E.C., B.T.H. & 
WESTINGHOUSE 

GERMANIUM CRYSTAL 
DIODES 

I each. Postage 3d. 

Diagrams and three Crystal Set Circuits 
Free with each diode. 
A large purchase of these fully GUARANTEED 
diodes from the manufacturers enables i, s 
to make this attractive offer. 

POST RADIO SUPPLIES 
33, Bourne Gardens, London, E.4 

We manufacture all types of 
SMALL TRANSFORMERS and 
CHOKES with MUMETAL and 
RADIOMETAL CORES either with 
or without MUMETAL SCREENS. 
Microphone, Pickup, Line input, Output, 
Computer, Rectifier, High Fidelity, 
Midget, Transistor, Vibration, Seismic, 
Instrument, Photocell, Recorder, Bridge 

and Experimental Transformers ol all kinds. 

Frequency bands in the range I cis to 150 kt/s. 
Designs produced against Clients' electrical 

requirements. 
Quick delivery. Large or small quantities. 
Contractors to G.E.C., Rolls-Royce, Decca, 
H. J. Leak, R.C.A., NOS., Admiralty, etc. 

E. A. SOWTER LTD., 
7 Dedham Place, Fore Street, Ipswich, 
Suffolk. Tel.: Ipswich 52794. 

build your own 

TAPE RECORDER 
with the 

`ASPDEN 
tape deck kits 

Two models, 5in. or 7in. spools, two speed, 
twin track, ferroxcube heads, finest motor, 
and complete assembly instructions. 
Compact model 582 kit  £8 5 0 
Standard model 782 kit   £9 S 0 
Assembled and tested 30/- extra. 

And the 
RECORD/REPLAY AMPLIFIER KIT, 

watt, neon indicator, without valves 
E5/113/-. 

POWER PACK KIT for above, less valve 
£2/18/6. 

Carr. extra. 

Mr. E. D. S., of Notts, writes:— 
"Can truly say that I have never had such good 
value for my money—performance—equal to 
many of the more expensive recorders." 

This deck and amplifier is being used in the 
Antarctic by an expedition member. 

Send stamp for full particulars to:— 
W. S. ASPDEN 

Stanley Works, back Clevedon Road, 
Blackpool, Lancs. 
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SOLDERING INSTRUMENTS 
FOR 

GREATER 
SOLDERING 

EFFICIENCY 

• Light weight e Rapid heating 
• High efficiency • Unbreaka.le 
handle • BA sizes 3 32in to 3 Sin 
(In Copper or our long lasting 
•• PERMABIT" or " PERMATIP'. 
types.) All voltage ranges 6/7 y to 
230/250 v. 20 models available at 
prices from 19,4. 

British and Foreign Patents. Registered de-
signs. Suppliers to H.M. and Foreign Govern- • 
rnents. Agents throughout the world. Write for 
Booklet No. S.P.5 from sole manufacturers. 

• 

• 
to be responsible for the engineering development and production of television and allied 
equipment which would include some progressing and the supervision of some technical 

• staff. Applicants required to possess qualifications to H.N.C. or equivalent standard (suitable 
practical experience considered in lieu). 

=  TELEVISION LTD 

The following Staff are required to assist in an increasing programme 
of engineering and manufacture of high-grade television equipment for 

Broadcast and Laboratory Application. 

Excellent opportunities exist for men with the right ability and experience 

PROJECT ENGINEERS 

• TECHNICAL ASSISTANTS 

• 

• 

LIGHT SOLDERING DEVELOPMENTS LTD. • 
106. GEORGE ST., CROYDON, SURREY 

: CROvdon 8589 • 

COAXIAL CONNECTORS VG TYPE 
21-11/U, 58 U, 290 U, etc. 

According to JAN & MIL Specifications 
for Aircraft, etc. 

Full list available. Send your requirements. 
Overseas Enquiries Invited 

N.A.R. Agencies Ltd. 
40 King's Road, London, SW.) 

POLYTHENE 

preferably with test experience, conversant with the use of Laboratory Test Equipment 
required to work with minimum supervision. 

5-DAY WEEK • PENSION SCHEME GOOD CANTEEN 

1 MIN. BUS AND RAIL SERVICES 

Write, giving particulars of age, experience and salary required to: 

CINEMA-TELEVISION LIMITED, Worsley Bridge Road, Lower Sydenham, S.E.26 

CINEMA— TELEVISION LTD -

GALPINS 
As announced in November we have taken over the 
Tranalormer Section ol this business. For years 
we have wound all Cialtiins transformers and can 
promise you the same efficiency and quality as in 
the past. 

JEFFERY TRANSFORMER CO. 
199 Edward Street, New Cross, London, S.E.14 

TIDeway4458-

INSULATORS, END CAPS, PLUGS, ETC. 

for 

T.V. AERIALS 
Standard Articles or Special Mouldings 
AMPLEX APPLIANCES (KENT) LTD. 

19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT 

(RAVensbourne 5531) 

All export enquiries to 

ANGLO NETHERLAND TECHNICAL EXCHANGE LTD., 

3, TOWER HILL, LONDON, E.C.3. 

RESISTANCE WIRES 

EUREKA - CONSTANTAN 
MOST GAUGES AVAILABLE 

NICKEL-CHROME - MANGANIN 

POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 

Phones : CL1ssold 4688/2021 

The VESCO' 

THREE HI-FI CABINETS 
These cabinets are in highly polished 
light oak, and have been designed as a 
unit of three, consisting of one atoragc 
cabinet with two sliding doom (as illus-
trated) giving ample room for storage or 
records and tare spools, a speaker cabinet 
with a very pleasing gold silk fret and an 
amplifier and tape deck cabinet with a 
lift-up lid. 
The dimenel  of each cabinet are 1ft Min. knur x lit. tin, (leap x III. 2ifi. high Net( 
Trade Price for the complete unit of three £11. 

SEND FOR OUR CADDIE/ LIST FOR DETAILS OF THESE AND MANY OTHER TYPES 
Semi ale° for our detailed Wholesale list for Cabinets, Wired 
FM/AM Complete TVs. Radio Aerials, Converters and Sundry Electri• 

components. e.g.. Electrical Shavers. etc. 1IA 1 V.E.S. WHOLESALE SERVICES LTD. 
(Dept. W.W.)11, Gunnersbury Lane, Acton, London, W.3. Acorn 5027 

TELEVISION AERIAL COMPONENTS 
DESIGNED FOR CONSTRUCTING BAND I & BAND III T.V. AERIALS 
ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS 

Selecting at random from our new multi-page catalogue: 

* Band Ill Folded Dipoles (As illustrated) * Mast Coupling units for 2" Masts 
* Insulators, both Rubber and Plastic 

* Reflector and director rod holders (As illustrated) 

* Masthead Fittings for i", I", l-}" * Alloy Tubing for Elements, Cross 
and 2' Masts boom and masting 

Send I '- P.O. for the revised, fully illustrated calalogue to : 

FRINCEVISION LTD., Marlborough, Wilts. Phone 657 8 



174 W IRELESS W ORLD JAN unity, 1958 

INDEX TO ADVERTISERS 

Page 
A.A. Tools   156 
Acoustical Mfg. Co., Ltd.   51 
Adcola Products, Ltd.   52 
A.D.S. Relays, Ltd.   128 
Advance Components, Ltd.   19. 41 
Airmec, Ltd.   6 
Alpha Radio Supply Co., The   136. 137 
Altobass. Ltd.   as 
Amphenol, Ltd.   121 
Amplex Appliances (Kent). Ltd.   173 
Andec. Ltd.   90 
Anders Electronics, Ltd.   50 
Anglin, John  155 
Antes. Ltd.   81 
Antiference, Ltd.   37 
Appointments Vacant 157. 158. 159. 160  161. 

172. 173 
Arcolectric Switches, Ltd.   64 
Ariel Pressings. Ltd.   53 
Armstrong Wireless & Television 

Ltd.   54. 165 
Aspden, W.   172 
Aviation Traders, Ltd.   171 
Avinash dr Co.   157 
Avo, Ltd.   1 

B. dr K. Laboratories, Ltd.   67, 73 
Beamish, V. W.   152 
Belling Br Lee, Ltd.   101 
Benson, W. A.   168 
Berry's (Short Wave). Ltd.   84 
Bird, S. S. & Sons. Ltd.   25 
Birmingham Sound Reproducers, Ltd.   96 
Blickvac Eng., Ltd.   116 
Bradmatic, Ltd.   166 
Britain, Chas. (Radio). Ltd.   124. 125 
British Institute of Engineering Tech-
nologY   154. 170 

British Insulated Callender's Cables  Ltd 
Cover ii 

British National Radio School   116 
British Thomson-Houston Co.. Ltd.   128 
Brookes Crystals, Ltd.   84 
Boleti). A. F., & Co.. Ltd.   Edit. 49 
Bull. J. & Sons   112 

C. dr G. Kits   
Candler System Co.   
Capitol Radio Engineering Institute   
Carr Fastener Co.. Ltd.   
Cementation (Muffelite). Ltd.   
Champion Products 

120 
150 
65 
21 
20 
154 

Chapman. C. T. (Reproducers). Ltd. ... 126 
5. 75. 173 Cinema Television. Ltd.   

City Sale dr Exchange. Ltd.   
Clyne Radio. Ltd.   
Cosmocord, Ltd.   
Cossor Instruments, Ltd.   
Coventry Radio   

Daly (Condensers), Ltd.   
Davies, A., & Co.   
Davis, Jack (Relays), Ltd  
Denco (Clacton), Ltd.   
Dependable Relay Co.   
Direct T.V. Replacements 
Dixon. L.. as Co.   
Duke ar Co. 
Dulci Co.. Ltd., The   
Duode Natural Reproducers   
Dynatron Radio. Ltd.   

Eddy's (Nlham). Ltd.   
Egen Electric. Ltd..   
E.I.R. Instruments. Ltd.   
Electro-Acoustic Developments   
Electro-Acoustic Industries. Ltd  
Electro-Methods, Ltd.   
Electronic Precision Equipment 
Electronic Tubes, Ltd.   
Electro-Winds, Ltd.   
E.M.I. Electronics. Ltd.   103. 
E.M.I. Institutes   102. 110. 157. 160. 
English Electric Co., Ltd.   
English Electric Valve Co., Ltd.   
English Electric Valve Co.. Ltd.   
Enthoven Solders. Ltd.   
Eta Tool Co. (Leicester). Ltd.   
E.V.. Ltd.   

Frigate Radio, Ltd.   
Ferranti. Ltd.   45. 
Fibreform, Ltd.   
Filmer. J. T.   
Finsbury Trading Co.   
Foyle. W. az G.. Ltd.   
Fringevision. Ltd.   
Frith Radiocraft, Ltd.   

Garrard Eng. le Mfg. Co.. Ltd.. The 
Gee Bros., P.adio. Ltd.   
General Electric Co., Ltd. 
Giltillan R.. as Co., Ltd. 
Gilson, R F.. Ltd.   
Gladstone Radio   
Gle‘er, L . & co.   
Goldring Manufacturing (at. Britain). 

130. 131 
100 
108 
168 

42 
157 
92 
56 
153 
119 
154 

  129 
53. 72 

166 
73. 119 

142 
46 
168 
154 
15 
26 

  114. 115 
28 
120 
160 
168 
161 
16A 
59 
63 
80 
83 

152 
160. 161 

119 

Hall Electric. Ltd.   
Hanney, L F.   
Harding Electronics   
Harris Electronics (London). Ltd.   
Harris, P. 
Hatter & Davis, Ltd.   
Henley's, W. T. Telegraph Works Co.. 
Ltd. 

Henry's (Radio), Ltd   
Hine, Ltd.   
Hivac, Ltd.   
Home Radio Ltd   

‘adio Services. Ltd.   
Hunton, Ltd.   

Mile as Sons Ltd   
Imhof, Alfred. Ltd.   
Indus -rial Electronics   
Instrument Electrical Co.   
International Correspondence Schools   

Jason Motor &Electronic Co.   
Jeffery Transformer Co.   
Jones, J. A.   

Kenroy. Ltd.   
Keyswitch Co.. The   

Lasky's Radio, Ltd.   
Leak, H. J., & Co.. Ltd.   
Leevers-Rich Equipment. Ltd  
Lewis Radio Co.   
Light Soldering Developments, Ltd.   
Linear Products Ltd.   
Lionnet, J., &Cu.   
Lockwood Co. (Woodworkers). Ltd.   
London Central Radio Stores   
Long Playing Record Library   
L. R. Supply Co. Ltd.   
Lyons Radio. Ltd   

Page 
87 
154 
152 

122. 123 
  164 

172 

164 
149 
16D 
62 
152 
eo 
82 

49 
7 
ao 
157 
122 

150 
173 
152 

166 
88 

139. 140, 141 
111 
54 
so 
173 
so 
165 
170 
166 
85 

112 
166 

McMurdo Instruments Co.. Ltd. 66, 86. 88, 91 
Magnetic Devices, Ltd.   69 
Mail Order Supply Co.   86 
Marconi Instruments. Ltd.   168 
Marconi Instruments. Ltd... 22, 157. 158. 160 
Marconi's Wireless Telegraph Co.. Ltd. 39. 105 
Martin, J. H.   
Mayco Electric Co.   
Measuring Instruments (Pullin), Ltd  
Mercia Enterprises Ltd.   
Midland Instrument Co.   
Mills. W.   
Ministry of Transport   
Modern Book Co   

160 
150 
74 
84 
150 
155 
160 
168 

Modern Electric& Ltd   68 
Modern Techniqses   122 
MG. Valve Co., Ltd.   160 
M R Sunnites. Ltd.   78 
Mullard. Ltd.   48A 
Mullard. Ltd. . 3. 31. 35. 38. 55. 98 
Multicore Solders. Ltd.   Cover iv 
Multitone Electric Co. Ltd.   13. 160 

Nagard, L•cl. 60 
N.A.R Agencies, Ltd.   173 
National Plastics (Sales). Ltd.   78 
Newmarket Transistors, Ltd.   79 
Newnes. George. Ltd.   32A, 32B 
Northern Radio Services   16 

Oddle Bradbury &Cull. Ltd. 
Osmor Radio Products, Ltd  
Oxley Developments Co   

170 
120 
155 

Painton Ce Co. Ltd.   43 
Palmer, G. A. Stanley. Ltd   118 
Porridge Transformers, Ltd.   163 

166 P.C.A Radio Ltd.   92 
169 P.C.D., Ltd.   46 
u P.C. Ramc   92 

Pearce. 173 P T W. 152   154 
Pearson M. & J.   155 

151 
  36. 47 
  156 

167 
156 
150 

Ltd   34 
Goodmans Industries, Ltd.   116 
Govt H.Q.. Cheltenham   158 
Grampian Reproducers, Ltd.   82 
Gra- . Arthu . Ltd.   142 
Grayshaw Instruments   138 
Grundig (Gt. Britain), Ltd.   12 

"hullos Electrical, Ltd.   48 
Phillips ar Bonson, Ltd.   29 
Pitman. Sir Isaa as Son. Ltd.   154 
Planet Instrument Co.   152 
Plesssey Co.. Ltd.. The   104 
Post Radio Supplies   172, 173 
Power Coot, ola. Ltd.   33 
Powers-Samas Accounting Machines, Ltd  159 
Premier Rad. Co   93, 94, 95 
Preston A.. ds Sons   153 
Proops Bros.. Ltd.   148. 147 
Pye, Ltd.   14 
Pye Telecommunications, Ltd.   11, 66 

Page 
Quality Mart   120 
Quartz Crystal Co., Ltd.   170 

Racal Engineering, Ltd.   71 
Radio & T.V. Componehta (Anton). Ltd 128 
Radio Component Specialists   148 
Radio Corporation of America   117 
Radio Exchange Co., The   156 
Radio Re-istor, Ltd.   52 
Radio Servicing Co.   95 
Radiospares, Ltd.   82 
Radio Supply Co. (Leeds), Ltd.   132. 133 
Radio Telephone Aerial Systems, Ltd. .. 70 
Radio Traders, Ltd.   138 
RCA, Great Britain, Ltd.   76 
Relda Radio. Ltd.   127 
Rogers Development (Electronics), Ltd.   • 70 
Rola-Celestion. Ltd.   32 
Roll«, H.. & Co., Ltd.   170 
Runbaken, Ltd.   126 

Salford Electrical Instruments. Ltd.   10 
Sanaons Surplus Stores   153 
Savage Transformers, Ltd.   171 
Semiconductors, Ltd.   77 
Service Trading Co   113 
Servo-Electronics   156 
Sher wood Instruments   152 
Siemens & Halske   4 
Siemens Edison-Swan, Ltd.   107 
Simmonds, L. E.. Ltd.   58 
Smith, G W (Radio). Ltd.   134, 135 
Smith, H. L., dc Co.. Ltd.   169 
Smith. W. H., de Son, Ltd.   ,78 
Solartron Electronic Group, Ltd.   2 
Sonomag, Ltd.   153 
Southern Radio Supply, Ltd.   164 
Southern Technical Supplies   157 
Sowter, E. A. e  172 
Specialised Electrical Components   158 
Specialist Switches   118 
Specto, Ltd.   74 
Spencer-West, Ltd.   154 
Steer Electronics, Ltd.   44 
Stamford A L   167 
Standard Telephones & Cables, Ltd  48C 
Standard Telephone & Cables. Ltd .... 99. 106 
Stern Radio, Ltd.   143, 144. 145 
Stewart Transformers, Ltd   112 
Sugden, A. R., as Co. (Engineers). Ltd.   48D 
Suedes), A. R., & Co. (Engineers), Ltd.   42 
Sutton Coldfield Electrical Engineers   138 

Tannoy Products, Ltd.   60 
Taylor Tunnicliff (Refractories). Ltd.   9 
Technical Ceramics, Ltd.   40 
Technical Trading Co.   121 
Tektronix Inc.   30 
Telefusior. Eng., Ltd.   64 
Telegraph Condenser Co.. Ltd.. .... Cover iii 
Telegraph Construction & Maintenance, 

Co., Ltd.   
Tele-Radio (1943). Ltd.   68. 152 
Teletron Co., The   150 
Test Equipment Repair   126 
Thomas, Richard Jr Baldwins, Ltd.   16C 
Thorn Electrical Industries, Ltd.   24 
Trianon-Electric Ltd.   88 
Trio Electrical Co., Ltd.   Edit. 47 
T R.S. Radio   142 
Tutor Tape Co.   90 

Universal Book Co   157 
Universal Electronics   72 

Vairadio, Ltd.   86 
Verdik Sales, Ltd.    170 
V E.S. Wholesale f3ervices. Ltd.   173 
Vitavox, Ltd.   17 
Vortexion, Ltd.   109 
V.Z Electrical Service   154 

Walmore Electronics, Ltd.   118 
Watt, Radio   124 
Watts, Cecil E.   168 
Wayne Kerr Laboratories, Ltd.. The .. 27. 161 
Webber, R A, Ltd.   124 
Westwood, L.   124 
Weymouth Radio Mfg. Co., Ltd. The .. 93 
Wharfedale Wireless Works .... ....... 58 
White. S. S., Co., of Great Britain. Ltd.. 
The   62, 91 

Whiteley Electrical Radio Co.. Ltd.   57 
Wilkinson. L. (Croydon). Ltd.   126 
Wilson, Ronald. as Co.   15/ 
Woden Transformers Co.. Ltd.   18 
Wright dz Weaire. Ltd.   61 

Young, C. H.   121 

Z di I. Aero Services, Ltd.   162 

Printed in Great Britain for the Publishers, lures A Sons Leo., Dorset House. Stamford St., Inndon. 8.8.1, by COP.:MALL PIMA,, LTD., Part. Garden, Loudon • sel. Wimbn World can be obtained abroad from the follosing: A01,111.ALIA and New ZEALAND: Gordon & Ltd. Ixou: A. II. Wheeler a Co. CANADA: The Win. Dawson Subacription 
Service, Ltd.; Gordon & Goteh, Ltd. flouni Aeaoca Central New. Agency, Ltd.. William Dawson a Sons (FLA.), Ltd. Damao BUM: Eastern News Co., 3US West 1 Ith Street, 

New York It. 



JANUARY. 1958 W IRELESS W ORLD lu 

's 

tOPS. » Inie0# . 

4. ,.. 
1r • 

-? "' ,4••• „.1 -,‹... 

fteale 

..ete.,re.e:;: -1,`"••e"' u '...,, 
f'-' '-',7`9c--"•,','1' 

-.." -,,... /  - Y:7•.`,7;,...:1 

, ,/ .";<:';;:•./etete. 

i 
• nefi e ' r  r. • 

....... ''. 

Contrary to pop r belief, no two peps/in a 

identical. There always a subtle a variatión in size or shpe.-e, .. ' • --',Are-
.. 

With conde ers it is differerg.,-ihey are made to accepted 

standards o -sih-and..fmisit,--so that there may be nothing, 

except the maker's name, to distinguish one manufacturer's 
products from another. 

Yet there can be a considerable difference in condense 

performance and dependability. That set makers apprecia 

this is evidenced by the fact that, at every Radio Sh 

T.C.C. Condensers are to be found in more radio and 

sets than those of any other make. 

The letters T.C.C. are a visible assurance of invisible 

quality, quality that results from more than half a 

century's specialisation in condenser research and develop-

ment. That assurance may cost you a few pennies more, 

but in terms of customer satisfaction it may well be worth 
pounds. 

L1101111.18111 Mg: LTD 
ACTON • LONDON • W.3 • Telephone: ACORN 0061 
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Manufacturers, Service Engineers, 
Radio enthusiasts rely on 

Ersin Multicore Solders 

Throughout the world, Multicore Solders Ltd. have established Ersin Multicore Solder in the field 
of radio, television and electronic equipment, as the most reliable type of cored solder. The 5 
separate cores of flux in Ersin Multicore Solder prevent breaks in the flux stream; there are no wasted 
lengths of solder without flux, and the risk of making dry joints through insufficient flux is eliminated. 
Ersin Multicore Type i Savbit Alloy containing 5 Cores of non-corrosive flux has now received 
Ministry approval under No. DTD/9oo/4535. It may be used for soldering processes on equipment 
for Service use in lieu of solder to B. S. 219. Ersin Multicore Savbit Alloy reduces absorption of the 
copper from soldering iron bits and increases the life of bits by up to to times, as Savbit keeps 
soldering iron bits in excellent condition for a considerable period greater efficiency of soldering 
processes is achieved. 

If you have a soldering problem, please write to the Multicore Technical Dept., who will be 
glad to advise you. 

SAVBIT FOR FACTORIES 
Ersin Multicore Savbit 

SAV811 Type I alloy containing 5 
IlMilalegill Cores of non-corrosive 

WU.. flux is supplied to factories 
• at bulk prices on 71b. reels. 

16 and 18 s.w.g. are the 
I diameters most suitable 
¡ for the majority of solder- 
/ ing processes. Supplies 

also available on 1 lb. 
reels. 

SAVBIT FOR THE 
SMALL USER 
The Size z Carton contains 
approximately 53 ft. of 18 ..,, 
s.w.g. SAVBIT. It is also ... 
supplied in 14 s.w.g. and z 6 1 p. 4%. 0 0 
s.w.g. Obtainable from radio 
and electrical stores. Ersin ,, •4711,11.0. 
Multicore 5-Core Solder is '..44.....44.44. 00 

tattisuor tianeddianid etaaci '".•, 9 •are 
alloys. 
Price 5- each (subject). 

SAVBIT FOR THE 

Ile SERVICE ENGINEER 

Approx. 170 ft. of 18 ,ril 
..t.._ .." „00 s.w.g. SAVBIT is sup-

..,ZIT i se, plied on a 1 lb. reel 

'-.4>*.:,.„,,,,re° ' packed in a carton. Price 
15/- each (subject). 

SPECIAL HIGH AND LOW 

MELTING POINT SOLDERS 

Comsol (Melting point 296°C) 

P.T. (Melting point 232°C) 

L.M.P. (Melting point 179°C) 

T.L.C. (Melting point 145°C) 

STANDARD TIN/LEAD ALLOYS 

Ersin Multicore 5-core Solder is 

available in the following standard 

alloys: 
60/40, 50/50, 45/55, 40/60, 30/70, 

and 20/80 and in 9 gauges on 7 lb. 

and 1 lb. reels. 

HOME CONSTRUCTOR'S 
216 PACK 
Now available containing 41Iliew 
alternative specifications: 
19 ft. of 18 s.w.g. 60/40  
alloy or, for soldering 
printed circuits, 40 ft. of' 
22 s.w.g. 60/4o alloy. Both 
wound on Reels. 2/6 each 
(subject). 

Bib WIRE STRIPPER AND 

CUTTER 
111111111 eh, This 3 in i tool strips 

"' insulation without nick- 
(I) ing the wire, cuts wire 

cleanly and splits plastic 
extruded twin flex. Ad-ex 

"MI iustable to most wire 
thicknesses. 
3/6 each (subject). 

..... 

Bib RECORDING TAPE 
SPLICER 
Recording enthusiasts can affect con- 
side cable tape economies with this 
splicer. It makes the accurate , 
jointing of tape so simple -J<_ 
and quick that every — •.> - 
scrap can _, 
be used. '6"..._., 
18/6 each ''----- 
subject. Wrie for Free 
copy of Folder "How to Edit Tape decording" 

ememl,-

Bib SOLDER THERMOMETE: 
T., . 

Accurately indic: .es 

temperature of bits 
\ 

and solder baths, up 

..1 to 400°C. 

Price £6 . 12 . 6 

MULTICORE SOLDERS LIMITED, MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3630 


